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U.S. NUCLEAR REGULATORY. COtÃIMISSiON
Revision 2
Juno 1975

OFFcCE OF STANDARDS DEVELOPMENT

REGULATORYGUIDE 1.26

QUALlTYGROUP CLASSIFICATlONS AND STANDARDS FOR'WATER-, STEAM-, AND,
RAOIOACTlVE-WASTE-CONTAINlklGCOMPONENTS OF NUCLEAR POWER

PLANTS'.

INTRODUCTION

General Design Criterion 1, "Quality Standards and
Records," of Appendix A, "General Design Criteria for
Nuclear Power Plants," to 10 CFR Part 50, "Licensing
of Production and Utilization Facilities," requires that
structures, systems, and components important to safety
be designed, fabricated, crccted, and tested to quality
standards commensurate viitli thc importance of the

, safety functions to be performed. Sectioii 50.55a,
"Codes and Standards," of 10 CFR Part 50 requires that

'components of the reactor coolant pressure boundary bc
designed, fabricated, erected, and tested in accordance
with the requirements for Class 1'omponents of
Section lilof the ASME BoBer and Pressure Vessel Code

or equivalent quality standards. This guide describes a

quality classification system related to specified national
standards that may be used to determine quality
standards acceptable to the NRC staff for satisfying
General Design Criterion 1 for other safety-rehted
components con'>aining radioactive material, water, or
stcam in water-cooled nuclear po'>ver plants. 'fhc
Adviso~ Coinmittcc on Reactor Saieguards has hccn
consulted conccrniiig this guide and Iias concurred in the
regulatory position.

B. DISCUSSION

After rcvic ving a number of applications for
construction permits and operating licenses and after
discussions with representatives of professional socictics
and itidustry, the NRC staff lias dcvclopcd a quality
classification system for safety-rclatcd components
containing radioactive material, water, or steain in
water.cooled nuclear power plants. The system consists

1Editions prior to 1971 of the hShfE Boiler and Prcssure Vessel

Code, Section lli, "Nuclear Potvcr Plant Contpnncntp," uSC the
term Class A in lieu of Class 1.

«Lines indicate!ubstantiyc chanf ps from previous issue.

USNBC iiEGUI.ATORYGUIOCS

Repels>oiy Guides sia issued tu describe end <naha avaitsbls Io the pubfic
matliods sccep>able >r >he ttRC >is>i ol implemenbnp spocific pans ut Ihe
Commission' <sputa! ans. Io dehneat ~ technnpies used by Iha s'slt in evalu.
~ tinp spscihc prob> ~ ir ~ ar pas>ufatsd accideiitr. ai to piuvide pun>ance Ia oppli
csn>s Repel ~ tory Guides are <iut subst«ute> tar iepu>aliens, and cumpf lance
with lheni ls na\ ream<srt Metiiods snd snluhons du>vien> hum th< s ~ sel uu< in
Ihe puidss wi» ba sccsptsbie i', Ihev prawns s basis fnr Ihe fin<hiip~ <cp< isi'Ia la
Ihe issuance or cont~nuance ol s pormit ar hcvnsr by >hs Co<anus sion.

Comment ~ and <upcast ans tur imp<ovements in these puides si ~ encnu<sped
~ t ell hmet, and >ru:das w«< be revised.as app<apnsta. >o sccumn<o,tetr can>

<nant ~ snd lo ref<art new mfa<ms>ion ai vipe«»n< s This puide ive ~ <evisrI> OS a

ieivrt ol suhslsntiv ~ canimer > ~ recswed liam >hs piitcic snd sddniunal ~ >a>l

rsvlrvl

of four quality groups, A through D,'ethods for
assigning components to these quality groups, and the,
specific quality standards applicable to each quality
group. 'fhc initial,portion of tMs system is described in

$ 50.55a =of 10 CFR Part 50, which requires that
coniponents of the reactor coolant pressure boundary be

designed, fabricated, ercctcd, and tested to the higliest
available national standards; this corresponds to the

quality standard required for quality Group A of the

NRC system. This guide describes a method for
dcterminir.g acceptable quality standards for the
remaining safety-related components containing
radioactive material, v,atcr, or steam, i.c., qu Jity Group
9, C, and D components. Other systems not covered by
this guide, such as instrument and service air, diesel

~ engine and its generators and auxiliary support systems,
diesel fuel, emergency and nomial ventilation, and fuc)
handling, should be designed, fabricated, erected, and
tested to quality standards commensurate vfith the
safety function to bc performed. Evaluation io es',ablish
thc quality group classification of these other systems
should include consideration of the guidance provided in
regulatory positions C.1 and C.2 of tins guide.

C. REGULATORY POSITION

1. The Group 8 qu Jity standards giv'en in Table 1 of
this guide should be applied to '>vater- and
steam.containing prcssure vessels, heat cxchangers (other
than turbin s and condensers), storugevtanks, piping,
pumps, and valves tliat arc either part of the reactor
coolarit prcssure boundary defined in $ 50.2(v) but
excluded froin thc requirements of $ 50.55a pursuant
to footnote 2 of that section or arc not part of thc
reactor coolant-prcssure boundary„but part of:

Group A quality standards that art> required for
ptcssure-containing eoniponcnts of the, reactor conlant pfessufc
bnulu!aty are specified in Section SO.SSa of'10 CFR Part SO.

1 Pawor Reactors
a. neseerch and Test flace>a<a
3. fuels ~ rid hl ~ ienats facilities
4 Tnvtrnnmsn>eland Silinp
5; h1ateria>s snd P>ant Protection

6. Piaduct ~

7. Tran>Do<tati.in
6, Occupational tteatrh
5. Antitrust ksvlew

la General

Copies ol i ubhshed pu'ide< moy be dhtainsd by vwlttsn ra<toe ~ t ta<licat<nti Ihe ~

divisions desurd to Ihs V,S Nuclear f'sputa>oiy Comm'>>stan. yes<heap>on. O.C

ppass. At>en>ion Dr<sr>a<.O>tice ol S>sndaids Os>< ~ lap<no<~>

Cornnion>s should be sent tn lho Secie>ary ol lha Commission. U.S. leuc>ear
Repuuto<y commission, washinptan. D.c. 2pws. Attention. Duc'keninp and
So<vice Sec>lan.

The puides ero lssued b» he tolrnwinp tenbroad divisions:
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a. Systems or 'for(idns.'o>f systc!us important to
, .safety,that arc,design'cd Tor (l)'cmcrgcncy core cooling,

!t ($) „'ost~accident,'cp'titafiinii'ntl'hc)t rcnioval, or .(3)
postacci(tati('fissioii pro~'abc't 'fc!iiov>hl. ''" "'

i'.
i '' '3. ~

H

b,S(stentor or portions of systems important to
.pafqly',titan,hard",destjiicd 'for'(i) reactor shlitdown oi'(2)

..residualhejt reniov'jl;" ' * '' ' ."" "" t..

~,; ",c, Tlio~q 'portjon's of the 5tbaan'i Eystenis oF. boiling
water,', ",jca'clot'3". extend'trig"~"fr'o'm'r~'ile 'btitcrnios't
con'tatniiict'it ikolhtibVvalv'c "uIi to" biitiifot including'the

( turbine stop and bppa'ss valve>s",and'coniihi.'ted iiipitlg'up
to calid,irictu(Iing the,first valve''that is eithdr ~iornialty

. cfojcd of,'Capnabl'e''of raitltjmktic"closure'uring all.diodes
... of„, narrnal'rea'ct'or "operati'dn. Alter'nativbly, for b'otiihg

water reactors'cohtainirig, a'sii'utoff valve,'{in, atlditioti to
the t;vo containmcnt isohtion valves) in tlie:main steain
linc and iii the main fe'cdwater line, Group B quality-
standards should be applied to those,portioris of the
stcam and feedwatcr systems extending from thc
outermost containment isolation valves up to and

) including thc shutoff valve or thc first valve that is either
normally closed or capable of automatic closure during
all modes of normal reactor operation.

f H

d. Those portions of thc steam. and fecdwatcr
systems of pfcssurized water reactors'xtending froni
and including tl.e,secondary',side of steam'geheratotsup

... to and in('.ltidIng the outermost coiitaiiui'i>ent",isb)ation
valves,and coiinectcd,pipt.ig up to and iiicluJltig thc first
valve (IncliidiIiF,',Ha'„safety,.or rclicf v4vc)'liat ris'Hcitlier,

normally clo)ed or.cap'a/le of autoniatic..clo)u>rc.duriIig
all modes of normal're'actftr op'ciatidn;. ~ ''>;: H",',",

'„Systemsor portions of s> stcYnsa that are ~

conndcte'd to tlie rekc'tor'coolant prcssure boundary and
are not. capabte df'beitig isolated froiii='tile bouitddry
du'ring'all:f'modest'of."nodal reactor operation by'tw'o
valves, each oftwhich.B"either normally closcfor'c'apab'le
ofautomatic clasuie. „-..„, "

-'Ht

i~, Thc group,C quality standards given in Table.l of
this guide.shouf(I be,'applied to water;,',stcani-, and
radioactive-ivastc-'containing pressure,vessels, jieat
excihangerh {other,,than turbines and condcnsers);,stora e

tanks, piping, puffs,'"anid.valves not part ofI thcircactor
coolant'pressure bouhdary or include'd iti quality Group'B but pd'rt'of

Oi
,d, The'ystem bouh'dabj ittcludcs,those,portions of the systan

requit'ed "'io ".Acc'o'mplish the HSpwiftcd >Safety functiOn an!t„,
coancctcd piping up,to and including th'e first valve (including a

'afety or rclicf valve) that it ei(hcr tiotmJty closed or capable
of automatic closure when the safety function is„requited.

*I

4Thc turbine stop valve and tutbina bypass valve, although not
included in quality Group 9, should bc objected to a quality
assutattcc program ai a level genctaUy equivalent to quality
Group 9.

'Jt v(f i HH'. ro H

It ~ >3 'fL'tr>
i

I'a.

Cooling water and auxiliary fccdwatcr systems.or
portions of tlicsc systcnis import(nit to safi.ty tliat arc
designed i'or (l) cnicrgcncy core cooling> (2)
postaccidcnt coiitainrncnt heat rcinoval, (3) postacci<lcl'it
co:itainnicnt'atmosphcrc cleanup, or (4) residual heat
removal from thc reactor and froin tiic spent fuel storage
Iiool (ini:luding primary and secondary cooling systems).
Portions of these systems that arc required i'or their
,safety fiinctions and that (1) do not operate during any
mode'„of tiornial reactor operation and (2) cannot be

"-t'(tsted (a'dc'qua tcly should bc classified as Group B.
( ~ ill 1 i ~

b; Coohng water'and seal water systems or portions
oi'hese systenis iinportant to saicty tliat are designed'or functioning of components and systems important to
safety, such as" fcactor coolant pumps, dicsels, and
control room.

'.i(
c. Systcins or'ortions of systcmss that are

connected to thc reactor coolant pressure boundary and
arc capable of being isolated from that boundary during
all rnodcs of norinal reactor operation by two valves,
each of .vhich is either normally closed or capable of
automatic closure.s

d. Radioactive waste treatment, handling, and
disposal systems; - cxccpt those portions of these (
systems wfiosc postulated failure would not result in
conservatively,calculated potential offsitc doses that
exceed 0.5 rcni",to„,tlpe whole body or its equivalent to
a»y part ot'Iie 'body. For those systems located in
Seismic Category,,$ structures, only singl component
failures nccd bc',j~sumcd. (Elowcvcr, no credit for
automatic isolation from other components in thc
system or'for trcatnicnt of relcascd material should be
taken unless'thc isolation or treatment capability is
designed to the appropriate seismic and quality youp
standard" and'can withstand loss of offsite power and
single faBure of an active coinponent.) Parts of these
systcins beyond th'e processing steps (such as monitoring
tanks) may be classified as Group D if the plant
Tcchnical .Spc'cifications limit inventories to levels
which, if rcleascd, woiild not result in conservatively
calculated potential offsite doses that exceed 0.5 rcm to
thc whole body or its equivalent to any part of the
body.

.,~Components in influcm tines may be chas!fied as Group 0
provided they ate capable of bein imlatcd from ihc reactor
coohttt prcssure boundaty by an additional valve which hat
high icakiighi integrity.

The rcguhtoty pusi(inn tcgardiug quality group classifications
fo: these systems is undct tcvicw. in the proposed revision
specific comp(lnCn(S may bc assigned to apptoptiatc quality
groups commcnsuta(c with the need to protect the health and
safety of the public and opera(ing personnel. A separate
tcguhtoty guide wiU bc developed and issued io rcplacc this
subtcctiott of Re uhioty Guide 1.2G.
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c. Other systems not covcrcd by items 2.a through
2.d above that contain or may contain radioactive
material and whose postulated failure would result in
conservatively calculated potential offsite doses (using
mctcorology as rccommcndcd hy I<cgulatory Guides 1.3

(Revision,2), "Assumptions Used for Evaluating the
Potential Radiological Consequences of .a Loss of
Coolant Accident for Boiling IVater Reactors," and 1.4

(Rcvisioll"2), "Assumptions Used for Evaluating the
Potential Radiological Consequences of a Loss of
Coolant Accident for Pressurized ))Yater Reactors" ) that
exceed 0.5 rcm to the whole body or its equivalent to
any part of thc body. For those systems located„in
Seismic Category I structures, only single contponent
fail~res nccd be assumed. (ilowever, no;"credit, for
automatic isolation from other, components: sn,tlte
system or for treatment of released material should be
taken unless the isolation or treatment,capability is

designed to thc appropriate seismic and quality gr'up
standards and can withstand loss of offsite)power and a

single failure of an active component.)

3. The Group D quality standards given in Table 1 of
this guide should be applied to water- andr

)'-

l ':IO<, )

stcam. containing components not part of the reactor
'coolant prcssure boundary or included in quality Groups
8 or C but part of systems or portions of systems that
contain or may contain radioactive material..

D.;IMPj.EMEI)IT/,TJON, '.„... l ',,)

'fhc purpose, of this section's to prov|de Intotiita'tion
to applica'nts and'liceitsces regarfIIIIg tIte staff's "plans for

.utilizirlgthis'regulatory guide.

'; 'xcept in, tltosc cases in wljiclj',tticapphc'an't propos'es

an alternative method for compmyjn'g
with""sjecif'i)d'portion's

of the Conimission's regulations',
the'quails'groupiclassjtjcationsua<Ip.styndpr @,ppcribed herein

will
;be-use'd.<in, tlic,evftlltqlion,.„qfjjbgItfttais jor'<operating

, liccnsc'fr., con~irltctiol1 (Ilermit,,ap'plicaIions" docI'3 tfd

„,„"L.i&an'applicant.lt,'isis to usc this regulatory gtfldb p
} 'de)"vcNping'ubmit t'als, for applications> docketed" otf'br
'!before January„l, 1975, the,pertinpttt portions'of the

'application will bc evaluated on thc basis of this gvuide.

~ ~

a

~ t ~

i ~ s

~
'

~ ~ }

r

}

TABLE 1

~ ~

Components

Pressure Vessels

Piping

Pumps

Valves

Atmospheric
Storage Tanks

0-15 psig
Storage Tanks

Qualify'Group B

ASME Bodiot and Pressure

Vessel Code,'ection I II,
"Nuclear P<)yyor.'PIant Com.
ponents," '.> Clasp'2

7u
As.above,

As,above

As above

As above

As above

QUALITY<S7AND'ARDS

~:„".. Qua/i[}f Group C., ...-": "".'Quality Group D

ASMP Boilgi;arid Prqssuro,, ASM/,BoiI'er'an'd Prc'ssure

Vessel:C6de;!S.dtlogi) II„, ~ Vgssoi.„Codq,',Sec'tIon Vill
"Nuclear Power Plant. Corn-=; . Division,.1
ponents," ' Class 3

L t S r ~
"~

f };.'sabove '. - 'l "'.,
s

- ); „ANSI.B31.,1! Pow'ejIPIpin(I.
Nr >u ~-w ~~

, ";:„-<As,abo&e";),=: '' 'anuf'acturer'sstanda~gs,,l,.

As above ANSI 831!1}u }i)z g,'oj 'o
\r..},~

Ps above 'PI'-650< AWVA'}DI100;or

...): ~ ..""ANSI 096:1 '-f'<' il"i

;:i .::.As:above,'„... API.620„', "."
" ) ) <I 'I) +P,".:) p}fsioo)>

s.,', ', )u ()
aSco Section 50.5aa for guidance with regard to tho Code ond Addenda to be applied.

ASt.(E Code N-symbol need not bo applied.
The specific applicability of code cases will bo covered scpara>cly'iso)ther regulatory, guides, or in,comn)lffio)f rpqufat!ogsf fvhero

approptiate. Applicants proposing thc us of code coscs not covered by'gufdes or regulationswhovfd.(tefponltrate [IIat}aq;acceptable
level of quality and safety v.ould be achieved.

;,() t,. wr ~ "}v s

E

4 )i rt ~,» s)nc );~
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APPENDIX J

Records and Reports

The record system developed and implemented by NES shall be consistent with

the requirements of ANSI N45.2.9, Requirements for Collection, Storage and

Maintenance of Quality Assurance Records for Nuclear Power Plants. This

record system shall be set up and maintained at the Nine Mile Point Unit 1

Plant.

The control of the inspection data obtained in the field shall be in accor-

dance with CONAN Inspections'ocument Number 25-DC-001, Inservice Inspection

Data Control System, Revision 1, July 24, 1975 with the following objectives:

(1) To insure performance of all required examination

(2) To provide a current indication of the status of examinations

(3) To prevent the loss of data sheets

(4) To verify the completeness and accuracy of all submitted data

(5) To identify and correct inspection difficulties as they are reported

on the data sheets

Following the completion of each inspection a detailed report will be sub-

mitted to the owner, as required by Article IMA-6000 of Section XI of the

ASME Boiler and Pressure Vessel Code. The examination report shall be prepared

by NES and will include, as a minimum, the following details:

(1) A chronological summary of all inspecti'ons made that will reference the

test and calibration records, and other documents that verify the tests.

This summary will also certify that the tests were performed in accor"

dance with all the applicable codes and specifications.
l
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(2) Copies of. all ca libration records, examination records, examination read-

outs, examination results, and isometrics properly catalogued and cross

referenced.

(4)

Copies of all procedures used

Copies of the engineering analyses which characterize reportable indica-

tions in accordance with the method of Section XI of the ASHE Code, the

evaluation of the reportable indication with respect to determining its
II

acceptance or rejection (in accordance with the Standards of Sections Ill
and XI of the ASHE Code), and a repair method which meets the requirements

of Sections III, IX and XI of the ASHE Code.

(5) Examination personnel certifications

Photographs will be included where required for clarification of access or to

show significant observations and/or indications.
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APPENDIX K

Evaluation Criteria

Evaluation shall be made of any indications detected during the ten-year in-

H'pectioninterval at the Nine Hile Point Unit 1 plant as required by Article

IMA-3000 of Section XI. Since the 1974 Edition of Section XI of the ASHE

Boiler and Pressure Code (including the 1974 Summer Addenda) is not complete

in that evaluation criteria for particular components or examination categories
e

are still in preparation, evaluation shall be made for materials and welds

specified in Section I I I applicable to the construction of the component in

order to determine disposition.

Table K-1 is a list of the various code examination categories and the applica"

ble evaluation criteria to be used for the inspection made during the first ten-

year inspection interval at Nine Hile Point, Unit 1, as required by the 1974

Edition of Section XI of the ASHE Boiler and Pressure Vessel Code.

The Class A Criteria are taken from table IM8-3410."Evaluation Standards", of

Article IMB-3000 of Section XI of the ASHE Code.

Since the corresponding sections for Class B and Class C component examination

evaluation, (Articles IWC-3000 and IMD-3000 respectively) are in course of prep-

aration as of this writing, the appropriate evaluation criteria used for Class A

components will be applied "to Class B and Class C component examinations as well.

It is the intent of the program to uti'Iize, to the extent possible, the latest

evaluation criteria which will be included as part of Section XI during the ten-

year

intervaled
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TABLE K- I EVALUATION CRITERIA

Examination Category Evaluation Criteria Used

B-A Section XI (including Summer 1974 Addenda), IMB-3510
r

B-B, 8"C, C-A IMB-351'1

B-D, C-B IWB-3512

B-F, B-J, B-O, C-f, C-G IWB-3514

B-G- I IWB-3515

8- I-1 IWB-3517

All other cat gories requir-
ing volumetric examination

and Section Ill,
as applicable.

All categories requiring
surface examination

Section III (1974), NB-2500 as applicable

All categories requirinq
visual examination (in-
cluding hydrostatic)

Sect,ion III (1974) as applicable
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APPENDIX L

Personnel Qua 1 i f i ca t i on Re ui remen ts

Personnel performing non-destructive examination operations shall ~ be quali-

fied with a procedure prepared in accordance with SNT-TC-1A for the applica-

ble examination technique and methods as required by Subarticle IMA-2300(a)

of Section XI of the ASHE Boiler and Pressure Vessel Code.

The following CONAM Inspection procedures provide uniform programs of quali"

fication and certifica'tion for the examination personnel for the non"destruc-

tive examination methods indicated.

(1) CVEP-PSIS, Procedure for Certifying Visual Examination Personnel for
Preservice/Inservice Examination, January 1973

(2) CVIP-l, Procedure for Certifying Visual bteld Inspection Personnel,
Revision 2, November 1973

(3) CPTP-l, Procedure for Certifying Penetrant Test Personnel,
Revision 3, April 1975

(4) CUTP-1, Procedure for Certifying Ultrasonic Test Personnel,
Revision 1, September 1970.
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Code Cases
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The American Society of Mechanical Engineers
set up a committee in 1911 for. the purpose of
formulating standard rules for the construction of
steam boilers and other pressure vessels. This
committee is now called the Boiler and Pressure
Vessel Committee.

The Committee's function is'to establish rules of
safety governing the design, fabrication, and inspec-
tion during construction of boilers and unfired
pressure vessels, and to interpret these rules when
questions arise regarding their intent. In formulating
the rules, the Committee considers the needs of users,
manufacturers, and inspectors of pressure vessels.
The objective of the rules is to afford reasonably
certain protection of life and property and to provide
a margin for deterioration in service so as to give a
reasonably long safe period of usefulness. Advance-
ments in design and material, and the evidence of
experience have been recognized.

The Boiler and Pressure Vessel Committee deals
with the care and inspection of boilers and pressure
vessels in service only to the extent of providing
suggested rules of good practice as an aid to owners
and their inspectors.

The rules established by the Committee are not to
be interpreted as approving, recommending, or
endorsing any proprietary or specific design or as
limiting in any way the manufacturer's freedom to
choose any method of design or any form of
construction that conforms to the Code rules.

The Boiler and Pressure Vessel Committee meets
regularly to consider requests for interpretations and
revisions of the rules. Inquiries must be in writing
and must give full particulars in order to receive
consideration. Requests for interpretations which are
of a routine nature may be executed by thc Secretary
of the Boiler and Pressure Vessel Committee without
reference to a subcommittee. All other requests are
first referred to the proper subcommittee for consid-
eration and for recommendation of action by the
Main Committee. The action of the Main Committee
becomes effective only after confirmation by letter

ballot of the Committee and approval by the Council
of the Society.

Committee rulings-of general interest are pub-
lished in Mechanical Engineering as Code Cases, and
inquirers are advised of the action taken. Code
revisions approved by the Committee are published
in Mechanical Engineering as proposed addenda to
the Code to invite comments from all interested
persons. After final approval by the Committee and
adoption by the ASME Council, they are printed in
the addenda supplements to the Code.

Code Cases may be used in the construction of
components to be stamped with the ASME Code
symbol beginning with the date of their approval by
the ASME Council.

After Code revisions are approved by Council'they
, may be used beginning with the date of issuance
shown on the addenda. Revisions become mandatory
as minimum requirements six months after such date
of issuance, except for boilers or pressure vessels
contracted for prior to the end of the six-month
pel'lod.

Manufacturers and users of components are
cautioned against making use of revisions and Cases
that are less restrictive than former requirements
without having assurance that they have been
accepted by the proper authorities in the jurisdiction
where the component is to be installed.

Each state and municipality in the United States
and each province in the Dominion of Canada that
adopts or accepts one or more Sections of the Boiler
and Pressure Vessel Code is invited to appoint a
representative to act on the Conference Committee
to the Boiler and Pressure Vessel Committee. Since
the members of the Conference Committee are in
active contact with the administration and enforce-
ment of the rules, the requirements for inspection in
this Code correspond with those in effect in their
respective jurisdictions. The required qualifications
for an Authorized Inspector under these rules may be
obtained from the administrative authority of any

4
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state, municipality, or province which has adopted
these rules.

The Boiler and Pressure Vessel Committee in the
formulation of its rules and in the establishment of
maximum design and operating pressures considers
materials, construction, method of fabrication, in-
spection, and safety devices. Permission may be
granted to regulatory bodies and organizations
publishing safety standards to use a complete Section
of the Code by reference. Ifusage ofa Section, such
as Section IX, involves exceptions, omissions, or
changes in provisions, the intent of the Code might
not be attained.

Where a state or other regulatory body, in the
printing of any Section of the ASME Boiler and
Pressure Vessel Code, makes additions or omissions,
it is recoinmended that such changes be clearly
indicated.

The National Board of Boiler and Pressure Vessel
Inspectors is composed of chief inspectors of states
and municipalities in the United States and of
provinces in the Dominion of Canada that have
adopted the Boiler and Pressure Vessel Code. This
Board, since its organization in l919, has functioned
to uniformly administer and enforce the rules of the
Boiler and Pressure Vessel Code. The cooperation of
that organization with the Boiler and Pressure Vessel
Committee has been extremely helpful. Its function is
clearly recognized and, as a result, inquiries received
which bear on the administration or application of

.the rules are referred directly to the National Board.
Such handling of this type of inquiry not only
simplifies the work of the Boiler and Pressure Vessel
Committee, but action on the problem for the
inquirer is thereby expedited. Where an inquiry is
neither clearly an interpretation of the rules nor a
problem of application or administration, it may be
considered both by the Boiler and Pressure Vessel
Committee and the National Board.

It should be pointed out that the state or
municipality where the Boiler and Pressure Vessel
Code has been made efiective has definite jurisdic-
tion over any particular installation. Inquiries deal-

ing with problems of local character should be
directed to the proper authority of such state or
murucipality. Such authority may, if there is any
question or doubt as to the proper interpretation,
refer the question to the Boiler and Pressure Vessel
Committee.

The Specifications for base materials given in
Section II, Parts A and B, are identical with or
similar to those of The American Society for Testing
and Materials. The Specifications for welding materi-
als given in Section II, Part C, are identical with or
similar to those of The American Welding Society.
Use of the materials described in these Specifications
is covered by the rules in one or more Sections of the
ASME Boiler and Pressure Vessel Code. All materi-
als allowed by'hese'various Sections and used for
construction within the scope of their rules shall be
furnished in accordance with ASME Materials
Specifications contained in Section II except where
otherwise provided in Code Cases or in the applica-
ble Section of the Code. Materials covered by these
Specifications are acceptable for use in items covered

by the Code Sections only to the degree indicated in
the app)icable Section. Materials for Code use should
preferably be ordered, produced, and documented
on this basis; however, material produced under an
ASTM Specification may be designated as complying
with the corresponding ASiVIESpecification, provid-
ed the latter Specification is indicated to be identical
with the ASTM Specification for the Grade, Class, or
Type produced, and provided the material is
confirmed as complying with the ASTM Specifica-
tion by material test report or certification of
compliance from the material manufacturer.



S'FM'KMKM'FPQX,K.'V ON X%K USE GF
CGBK SVMBOLS JN ADVKM'ISING

The American Society of Mechanical Engineers
established a series of symbols for the marking of
boilers, pressure vessels, and nuclear power plant
components, such as vessels, piping, pumps and
valves, and certain appu'rtenances which have been
constructed and inspected in compliance with the
ASME Boiler and Pressure Vessel Code. It is the aim
of the Society to maintain the standing of the Code
Symbols for the benefit of the users, the enforcement
jurisdictions and the holders of the symbols who
comply with all requirements. Based on that ob-
jective, the following policy has been established on
the usage in advertising of facsimiles of the symbols
and reference to Code construction.

The American Society of Mechanical Engineers
does not "approve," "certify," "rate", or "endorse"
any product or construction and there shall be no

statements or implications which might so indicate. A
manufacturer holding a Code Symbol and a Cer-
tificate of Authorization may state in advertising
literature that its products "are built in accordance
with the requirements of the ASME Boiler and
Pressure Vessel Code," or "meet the requirements of
the ASME Boiler and Pressure Vessel Code."

The ASME Symbol shall be used only for stamping
and name plates as s'pecifically provided in the Code.
However, facsimiles may be used for the purpose of
fostering the use of such construction. Such usage

may be by an association or a society, or by a holder
of a Code Symbol who may also use the facsimile in
advertising to show that clearly specified products will
carry the symbol. General usage is permitted only
when allof a manufacturer's products are constructed
under the Rules.
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INTRODUCTION

Section XI, Rules for Inservice Inspection of
Nuclear Power Plant Components, of the ASME
Boiler and Pressure Vessel Code is addressed to
provide rules for the examination, testing. and
inspection of Class I, 2, and 3 components and
systems in a nuclear power plant. Application of this
Section of the Code begins when the requirements of
Section III, Rules for Construction of Nuclear Power
Plant Components, have been satisfied.

GENERAL

The rules of this Section constitute requirements to
maintain the nuclear power plant and to return the
plant to scrvicc, followingplant outages, in a safe and
expeditious manner. The rules require a mandatory
program of examinations, testing, and inspections to
evidence adequate safety. The rules also stipulate
duties of the Authorized Inspector to verify the
mandatory program has been completed, permitting
the plant to return to service in an expeditious
manner.

OiVNER RESPONSIBILITIES

The Owner of 'the nuclear power plant is assigned
the responsibilities to develop a program which will
demonstrate conformance to thc requirements of this
Section of the Code. Responsibilities assigned the
Owner include the requirements to provide access in
the design and arrangement of the plant to conduct

the examination and tests. The Owner's 'e-
sponsibilities include developing plans and schedules,
including detailed examination and testing pro-
cedures for filingwith the enforcement and regulatory
authorities havingjurisdiction at thc plant site.

Conduct of the program of examinations and tests,

system leakage and hydrostatic pressure tests, as well
as performance tests of pumps and valves, are
assigned as Owner responsibilities. The Owner is

responsible for recording the results of the ex-

aminations and tests, including corrective actions
required and the actions taken.

DUTIES OF TF1E AUTFIORIZED INSPEC1'OR

Section XI differs from Section Vl,, Care and
Operation ofHeating Boilers, and Section VII, Care of
Pointer Boilers, in that the rules for Inservice In-
spection of Nuclear Power Plants are mandatory.
while the other two Sections are Recommended
Practices. Duties of thc Authorized Inspector are

assigned by Section XI, to verify, assure, or witness.
that the responsibilities of the Owner and the
mandatory requirements of this Section are met.
Duties of the Authorized Inspector include witnessing
the pressure testing, reviewing nondestructive ex-

amination procedures, reviewing repair programs.
and verifying that the visual examinations and tests

on pumps and valves have been completed and the
results recorded. Listed as one of the duties is the

prerogative of the Inspector to require requalification
of any operator or procedure when he has reason to
believe the requirements are not being met.
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DIVISIONS: This Section of the Code, hereinafter referred to
as this Section, consists of thrcc Divisions. as follows:

Division I Rules for Inspection and Testing of Components
of Light-Water Cooled Plants

Division'2 Rules for Inspection and Testing of Components
of Gas.Cooled Plants (In course of preparation)

Division 3 Rules for Inspection and Testing of Components

of Liquid-Metal Cooled Plants (In course of preparation)

SUBSECTIONS: The Divisions are broken down into
Subsections which are designated by capital letters, preceded by
the letters IW in Division I, by the letters IG in Division 2, and by
the letters IM in Division 3.

Division I consists of Subsections covering the followingaspects

of the rules:

Subsection Title

DVA
DVB
DVC
DVD
DVE

DVF

DVG

DVP
DVV

GENERAL REQUIREMENTS
CLASS I COMPONFNTS
CLASS 2 COhlPONENTS
CLASS 3 COhlPONENTS
CONTAIN hIENT

(In course of preparation)
COhIPONENT SUPPORTS

(In course of preparation)
CORE INTERNALSTRUCTURES

(In course of preparation)
PUhlPS
VALVES

Divisions 2 and 3 are in course of preparation.
Subsections are divided by.Articles, Subarticles, Paragraphs,

and where necessary, into Subparagraphs.

ARTICLES: Articles arc designated by the applicable letters
indicated above for the Subsections, followed by Arabic numbers,
such as: IWA-1000, IWA-2000, etc. Insofar as possible, Articles
dealing with thc same general topics are given the same number in
each Subsection, in accordance with thc followinggeneral scheme:

Article Number Title

1000
2000
3000
4000
5000
6000

Scope and Responsibility
Examination and Inspection
Evaluation of Examination Results
Repair Procedures
Systems Prcssure Tests
Records and Reports

1

Attention of users of this Section is directed to thc fact that the

numbering of the Articles and the material thercundcr may not be

consecutive. Such discontinuity is recognized and is not thc result

(sj

of editorial or printing errors. An attempt has been made, insofar

as possible, to follow a uniform outline in the various Subsections

and Articles. Due to the fact that the complete outline may cover

phases not applicable to a particular Subsection or Article, the

rules have been prepared with gaps in the numbering. It is believed

that, in this way, cross-referencing between parts of this document

is made easier and usc of the rules facilitated since, in general, thc

same subject appears under the same number and subnumbcr

throughout.

SUBARTICLES: Subarticles are numbered in units of 100, such

as IWA-1100, IWA-1200, etc.

SUBSUBARTICLES: Subsubarticles arc numbered in units of
10, such as IWA-2130, and may have no text. When a number

such as IWA-1110 is followed by text, it is considered a Paragraph.

PARAGRAPHS: Paragraphs arc numbered in units of I, such

as IWA-2131, IWA-2132, etc., and when minor subdivisions of
them are desirable, they are indicated by lower case letters in

parentheses.'UBPARAGI(API
IS: Subparagraphs are dcsignatcd by adding

a decimal followed by onc or more digits to the Paragraph

numbers, such as IWA-II I I.l, IWA-1111.2, «tc. when they are

major subdivisions of a Paragraph or, when they arc minor
subdivisions, they may be designated by lower case letters in
parentheses, such as IWA-1111(a), DVA-II I I(b), etc.

REFERENCES: Rcfercnces used within this Section generally
fall into one of five categories, as explained below.

REFERENCES TO OTHER PORTIONS OF THIS SEC.

TION: When a reference is made in a rule to another article,

subarticle, or paragraph number, it is intended that all numbers,

subsidiary to that to which rcferencc is made. shall be includetL

For example, rcfcrcnce to IWA-2000 includes all material in
Article IWA-2000; reference to IWA-2200 includes,all material in
Subarticle IWA-2200; reference to IWA-2220 includes all

Paragraphs IWA-2220 through IWA-2222.

REFERENCES TO OTHER SECTIONS OF TIIIS CODE:
Other Sections of this Code referred to in this Section arc as

follows:

I. SECTION II. MATERIALSSPECIFICATIONS

(a) When a requirement relative to a material is stipulated in

this Section to be in accordance with a specification, such as SA-

105 (for ferrous materials) or such as SB-160 (for nonferrous

materials), it shall be understood to mean thc material

specification of the number given as found in Section II of this

Code.
(b) When a rcquiremcnt relative to examination or testing of a

material is stipulat'ed in this Section to bc in accordance with a

specification, such as SA-370, for example, it shall be understood



to mean the specification of the number given as found in Section
II of this Code.

(c) Materials conforming to ASTM specifications may bc used

, in accordance with the provisions of thc last paragraph of thc
Foreword.

2. SECTION III. NUCLEAR POWER PLANT COM-
PONENTS

In this Section, a reference to an Article, paragraph, figurc, or
table of Section III relative to nuclear power plant component
design or construction requirements shall be understood to mean

the designated Article, paragraph, figurc, or table of Section III of
this Code. Such refcrenccs arc prefixed with the letter N.

3. SECTION V. NONDESTRUCTIVE EXAMINATIOiI

In this Section, a reference to an Article, paragraph, figure. or
table of Section V relative to nondestructive examination of
materials or welds shall be understood to mean the designated

Article, paragraph, figurc, or table of Section V of this Code. Such

refercnccs arc prefixed with the letter T.

4. SECTION IX. WELDING AND BRAZING QUAI
IF ICATIONS

In this Section, a reference to a paragraph, figure, or table of
Section IX relative to welding qualifications requirements shall be

understood to mean the designated paragraph, figure, or table in
Section IX, 1974 Edition, of this Code. Such references arc
prefixed with the letter Q.

REFERENCES TO SPECIFICATIONS AND STANDARDS
OTHER THAN PUBLISHED IN SECTIONS OF THIS
CODE

(a) Specifications for examination methods and acceptance
standards to be used in connection with them are published by thc
American Society forTesting and Materials and are designated by
the letters "ASTM"followed by thc serialization for the particular
specification or standard. For example, a reference to ASTM-E-
185-70 shall be understood to mean thc specification, so

designated, published by thc American Society for Testing and

Materials.'b)

Recommended practices for qualifying and certifying
nondestructive testing personnel arc published by thc American
Society for Nondcstructivc Testing. These documents are
designated SNT-TC-IA.s A reference to SNT-TC-IA shall be

tASTM Standards arc published by American Society for Testing
and Materials, 1916 Race Street, Philadelphia, Pennsylvania
19103.

sSNT-TC-I A is published by the American Society for
Nondestructive Testing, 914 Chicago Avenue, Evanston, Illinois
60202.

understood to mean the practice and its supplements, so

designated, 1968 Edition, unless otherwise specified.

REFERENCES TO GOVFRNMENTREGUIWTIONS

(a) U. S. Federal regulations issued by executive departments
and agencies, as published in the Federal Register, are codified in
the Code of Federal Regulations.s Title 10 of thc Code of Federal
Regulations contains the regulations promulgated on the subject
of "Atomic Energy." Thc abbreviated rcfercncc "10 CFR 50" shall
be understood to mean "Title IO, Code of Federal

Regulations,'art

50."

(b) The U. S. Atomic Energy Commission (USAEC) issues

Regulatory Guides to describe methods acceptable to the USAEC
regulatory staff of implementing specific parts of the USAEC's
regulations and, in some cases, to delineate techniques used by the
staff in evaluating specific problems or postulated accidents and to
provide guidance concerning certain of the information needed by
the regulatory staff in its review of applications for permits and
licenses. S%ry Guides and 1%rmarion Guides previously issued by
the USAEC will bc reissued as Regulatory Guides as they are
revised. A reference to a Regulatory Guide,«Safety Guide, or
I%rmarion Guide shall be understood to mean the Guide as noted
in the Federal Register.

REFERENCES TO APPENDICES

Two types of Appendices are used in this Section and arc
designated Mandatory (those containing requirements that must
be followed) and Nonmandatory (those that provide useful
information or guidance in thc use of this Section). Mandatory
Appendices are designated by a prefix which is a Roman numeral.
This is followed by an Arabic number, such as 1.2 in the case of
tables, but if the Appendix is mainly text, thc succeeding number
consists of four digits or more as in the case of the texts of the
Articles and Subarticles of this Section. The same methods of
designation arc used for Nonmandatory Appendices except that
the prefix is a capital letter, such as A. Refer'ences such as -Table
1-1.2" or "11-1030" shall be understood to mean rcferenccs to
Mandatory Appendices I and ll, rcspcctivcly, of this Section.
Rcfcrences, such as "B-1030" or "Table C- l.I" shall be
understood to mean references to Nonmandatory Appendices B

and C, respectively, of this Section.

sCodes of Federal Regulations are published by thc Office of thc
Federal Register, National Archives and Records Service, General
Service Administration, and may bc purchased from the
Superintendent of Documents, U.S. Government Printing Office,
Washington, D.C. 20402.

«Regulatory Guides, Safety Guides and Information Guides arc
published by and may bc obtained from the U. S. Atomic Energy
Commission, Washington, D.C. 20545, Attention: Director of
Regulatory Standards.
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AR"fICI,KI%A-Ã60
SCOPE AND RESPQNSIBLLD'V

IWA-1100 SCOPE IWA-1400 OWNER'S RESPONSIBILITY ~

(a) This Division defines the rules and re-
quirements for inservice inspection'f Class 1,2, and
3 pressure-retaining componcntsasa (and their sup-
ports) and inservice testing of pumps and valves in
light-water cooled nuclear power plants.

(b) This Division categorizcs the areas subject to
inspection and defines responsibilities, provisions for
accessibility, examination methods, examination
techniques and procedures, personnel qualifications.
frequency of inspection, records, evaluation of in-
spection results, disposition, and repair requirements.

IWA-1200 JURISDICTION

The jurisdiction and requirements of this Section
apply to individual components and complete nuclear
power plants that have met all the requirements of the
construction Code, at thc point in time the re-
quirements have been completed, and irrespective of
the physical location. Where portions of systems, or
plants, are completed at different times, jurisdiction
of this Section may be assumed on only those portions
on which all of the construction requirements have
been met.

IWA-1300 COMPOtNENTS SUBJECT TO
INSPECTION

(a) The inspection requirements" of this Division
shall apply to all Class I, 2, and 3 pressure-retaining
components except for those specifically excluded.

(b) The components include all pressure vessels,

piping, pumps, and valves as defined by system group
classification criteria of regulatory authorities having
jurisdiction at the nuclear potver pinnt site.

'"Inservicc Inspection" includes preservicc rctluiremcnts unless a
distinction is made in thc text.
s"Pressure-Retaining Components" is described in NA-1120.
sClasses I, 2 and 3 refer to components constructed in accordance
with the rules for Classes l, 2, and 3, respectively, of Section ill.

Performance of the inservice inspections required
by this Division shall be the responsibility of the
Owner'f thc nuclear power system."- This re-
sponsibility shall include the following:

(a) The Owner of the nuclear power plant is

responsible for determining the appropriate Code
Class(es) for each components of the nuclear power
plant,

(b) the design and arrangement of the system
components to include allowance for adequate
clearances for the conduct of thc examinations,

(c) the preparation of plans and schedule and filing
with enforcement and regulatory authorities having
jurisdiction at the plant site,

(d) the development'nd preparation of written
examination instructions and procedures, including
diagrams or system drawings delineating the
identification and extent of areas of components
subject to examination,

(e) verification of the qualifications of personnel
who perform the examinations required by this
Division for the specific levels of responsibility in
accordance with IWA-2300,

(f) the possession'f an arrangemcnt with an
Authorized Inspection Agency to provide inspection
services,

(g) the performance of the detailed examinations
of all pressure-retaining components as required,

(lt) the recording of all inspection and examination
and test results that provide a basis for evaluation and
facilitate comparison with the results from subsequent
examinations,

tAs used throughout this Section. the word "Owner" rcfcrs to the
organization responsible for the operation, maintenance, safety,
and power generation of the nuclear power systcrn.
sA nuclear power system is that part of a nuclear power pbnt or
unit that serves the purpose of producing or controlling the output
of nuclear energy from nuclear fuel.
sC!assification criteria arc specified in l0 CFR 50, and in AEC
Regulatory Guide t.26, "Quality Group Classification and
Standards."

ll



I1VA-l400-ISA-1500 SECTION XI —INSERVICE INSPECTION OF NUCLEAR
POPOVER

PLANT COMPONENTS

. (i) the evaluation of the results of each examination
and test.

g) the maintenance of adequate records of in-
spections, examinations, and tests performed, such as

radiographs, diagrams, drawings, inspection data,
and personnel qualifications.

(k) the retention of all inspection and examination
and test records for the service lifetime of the

component examined.

ISA-1500'CCESSIBILITY

Provisions for accessibility shall include the fol-
lowing considerations

'Design considerations other than access provisions may be

applicable to specific system components to render inservice
inspections practical (c.g., surface finish of components subject to
crud or corrosion product buildup, material selection to minimize
activation in service, shielding from irradiation effects, ctc.).

(a) Access for the Inspector or examination per-
sonnel and equipment necessary . to conduct the

examinations,
(b) removal and storage of structural members,

shielding components, insulating materials. and other
equipmcnt and components required to perform the„

specified visual observations. examinations, and tests.

(c) installation and support of handling machinery

(e.g., hoists or other handling equipment) where

required to facilitate removal, disassembly and

storage of equipment, components, and other ma-

terials,
(d) conduct of alternative examinations to those

specified herein in the event structural defects or
indications are revealed that may require such

alternative examinations,
(e) performance of necessary operations associated

with repair or replacement of system components in
the event structural defects or indications are revealed
that may require such repairs or replacements.



IWA-2100 GENERAL

IWA-2110 DEFINITIONS

(a) Examination —denotes the performance of all
visual observation and nondestructive testingsuch as

radiography, ultrasonic, liquid penetrant, and mag-
netic particle methods.

(b) Inspection —denotes verifying the performance
of examinations by an Inspector representing a State

or Municipality of the United States, Canadian
Province, Authorized Inspection Agency, or other
enforcement authorities having jurisdiction over the

nuclear power components at the plant site. =-

(c) Flaiv indication—denotes the evidence or signal
obtained by application of a nondestructive ex-

amination that may reveal the presence of a flaw.
'law indications include cracks, slag inclusions or
segregates, aligned or clustered porosity, lack of weld
penetration, lack of weld fusion, and laminations or
combinations thereof.

(d) Inspector —denotes an "Authorized Inspector"
as defined in IWA-2130.

(e) Enforeenrent aatftority—denotes a regional or
local governing body such as a State or Municipality
of the United States or Canadian Province em-

powered to enact and enforce boiler code legislation.

g Regulatory authority—denotes a Federal Gov-
ernment agency, such as the United States Atomic
Energy Commission, empowered to issue and enforce
regulations concerning the design, construction, and
operation of nuclear power plants.

IWA-2120 DUTIES OF THE INSPECTOR

(a) It is the duty of the Inspector to witness or
otherwise verify all the examinations and prcssure
tests required by this Division for Class 1 components
and for Class 2 components where required. The

Inspector shall also make any additional in-

vestigations necessary to verify that all applicable
requirements have been met.

(b) It is the duty of the Inspector to assure himself
that the nondestructive examination methods used

follow the techniques specified in this Division. The

Inspector shall also assure himself that the ex-

aminations are performed in accordance with written
qualified procedures and by personnel employed by

.the Owner or his agent and qualified in accordance
with SNT-TC-IA and IWA-2300. The duties of the

Inspector include checking with his Inspection Spe-

cialists for the technical content and requirements of
the examination procedures and the qualification
procedures of nondestructive examination personnel.

(c) It is the duty of the Inspector to assure himself
that the inservice tests required on pumps and valves

(IWP and IWV)have been completed and the results

recorded.
(d) It is the duty of the Inspector to assure himself

that thc examinations and tests required for Class 3

components and systems (IWD-1000) have been.
conducted and the results recorded.

(e) The Inspector has the right at any time to

require requalification of any procedure or operator
when the Inspector has reason to believe the re-

quirements are not being met.

(J) The examination records shall be certified by
the Inspector only after he has satisfied himself that

'll

the requirements have been met and that the
records are correct.

(g) The, Inspector shall review the repair program
~ to determine compliance with the requirements of this

Division.
(b) It is the duty of the Inspector to assure himself

that the welding procedures employed during the

repair and the welding operators are qualified in
accordance with IWA-4000 and that all non-

destructive examination methods used comply with
requirements in IWA-2200and IWA-2300.



DUA-2130-IEUA-2212 SECTION XI —INSERVICE INSPECTION OF NUCLEAR PO'tVER PLANT COMPONENTS

IWA-2130 QUALIFICATIONOF
INSPECTORS, INSPECTION
SPECIALISTS, AND INSPECTIOtN
AGENCIES

(a) The inspection required by this Division shall
be performed:

(I) when the nuclear power plant is in the United
States by an Inspector employed by a State or
Municipality of the United States or an Inspector
regularly employed by an insurance company au-

thorized to write boiler and pressure vessel insurance
in the United States; or

(2) when the nuclear power plant is in Canada by
an Inspector employed by a Canadian Province or
where authorized by the Province in which the
nuclear power plant is located by an Inspector
regularly employed by an insurance company li-
censed to write boiler and pressure vessel insurance in
that Province; or

(3) by an Inspector employed by other en-

forcement authorities in the United States or Canada
having jurisdiction over the designated nuclear power
plant.

(b) Any Inspector who performs inspections re-

quired by this Division shall have first been qualified

by written examination pursuant to the legislation or
rules of a State of the. United States, the legislation of
a Canadian Province, or the rules of another authority
having jurisdiction over a nuclear power plant at the

installation location and that has adopted this
Division. The Inspector shall not be an employee of
the Owner or his agent.

(c) The following rules shall apply to inspection
agencies:

(I) An Authorized Inspection Agency is one

designated as such by the appropriate legal authority
of a State or Municipality of the United States or a

Province of Canada. The agency employs the In-
spectors who perform inspections required by this
Division. The agency may be a State or Municipality
of the United States, a Province of Canada, or an
insurance company authorized to write boiler and
pressure vessel insurance in that jurisdiction.

(2) Any inspection agency performing the re-

quired inspections shall, in addition to Inspectors,
maintain a staff of Inspection Specialists, each of
whom shall have demonstrated his qualifications by
passing an ASME approved nondestructive testing
examination in one or more methods of non-
destructive examination, and the special tests required

by ASME for knowledge of Section XIand familiarity
with Section III.

(d) The Inspectors, Inspection Specialists, and

staff, as an organization, shall be competent in the

application and evaluation of all nondestructive
examination methods listed in this Division. The
Inspection Specialists shall be available as needed for
consultation and support of the Inspectors.

IWA-2140 ACCFSS FOR INSPECI'OR

The Owner shall arrange for an Inspector to have

access to all parts of the plant necessary for making
the required inspection. The Owner shall keep the

Inspector informed of the progress of the preparatory
work necessary to permit inspections and shall notify
him reasonably in advance of when the components
willbe ready for any required inspections.

IWA-2200 EXAMINATIONTECHNIQUES
AND PROCEDURES

Methods, techniques, and procedures for the
inservice inspections are titled visual, surface, and
voluuretric. Each term describes a general method
permitting a selection of different techniques or
procedures restricted to that method to accommodate
varying degrees of accessibility and radiation levels,

and the automation of equipment to perform the
examinations.

IWA-2210 VISUAL EXAMINATION

. (a) A visual examination is employed to provide a

report of the general condition of the part, com-
ponent, or surface to be examined, including such
conditions as scratches, wear, cracks, corrosion, or
erosion on the surfaces; misalignment or movement
of the part or component; or evidence of leaking.

(b) Visual examination shall be conducted in
accordance with Article 9 of Section V, except that
lightingshall be sufficient to resolve the t/3a in. line.

IWA-2211 Replication

Surface replication methods shall be considered
acceptable, provided the surface resolution is at least
equivalent to that obtainable by the visual ob-
servation.

IWA-2212 Cleaning

Visual examinations that require clean surfaces or
decontamination for valid interpretation of results
'shall be preceded by appropriate cleaning

processes.'Since

cieanins specificaticns cnd standards nre nct yet fully
dcvcloped, it is recommended that special investigations and
precautions be taken bclore any cleaning process is used.



IIVA-2000-EXAMINATIONAND INSPECTION IWA-2220-1 tVA-2400

IWA-2220 SURFACE EXAMINATION

A surface examination is specified to delineate or
verify the presence of surface or near surface cracks or
discontinuities. It may be conducted by either a

magnetic particle or a liquid penetrant method where
the surface condition, material, and accessibility
permit such an examination.

IWA-2240 ALTERNATIVEEXAMINATIONS

Alternative examination methods, combination of
methods, or newly developed techniques may be

substituted for the methods specified in this Division,
provided the results yield demonstrated equivalence
or superiority to the satisfaction of the Inspection
Specialist.

IWA-2221 Magnetic Particle Examination

Magnetic particle examination shall be conducted
in accordance with Article 7 of Section V. „

IWA-2300 QUALIFICATIONS OF
NONDESTRUCTIVE
EXAMINATIONPERSONNEL

IWA-2222 Liquid Penetrant Examination

Liquid penetrant examination shall be conducted
in accordance with Article 6 of Section V.

IWA-2230 VOLUMETRIC EXAMINATION

A volumetric examination is for the purpose of
indicating the presence of subsurface discontinuities
with a method or technique capable of examining the
entire volume of metal contained beneath the surface
to be examined.

IWA-2231 Radiographic Examination

Radiographic techniques, employing penetrating
radiation such as X-rays, gamma rays, or therma!ized
neutrons, may be utilized with appropriate image-
recording devices such as photographic film or
papers, electrostatic systems, direct-image orthicons,
or image converters. For radiographic examinations

employing either X-ray equipment or radioactive
isotopes and photographic films, the procedure shall
be as specified in Article 2 of Section V.

IWA-2232 Ultrasonic Examination

Ultrasonic examination shall be conducted in
accordance with the provisions of Appendix I. Where
Appendix I (1-1200) is not applicable, the provisions
of Article 5 of Section V shall apply.

(n) Personnel performing nondestructive ex-

amination operations shall be qualified with a

procedure prepared in accordance with SNT-TC-IA
for the applicable examination technique and me-

thods.
(b) For nondestructive examination methods not

covered by SNT-TC-IA documents, personnel shall
be qualified by the Owner or his agent to comparable
levels of competency by subjection to comparable
examinations on the particular method involved; for "

example, leak testing. The practical portion of SNT-
TC- IA shall be performed using the Owner's

procedure(s) on part(s) representative of the Owner's

plant.

IWA-2400 INSPECTION INTERVALS

(a) The examinations and pressure tests required

by IWB, IWC, and IWD shall be completed during
each ten-year interval of service, hereinafter des-

ignated the inspection interval. These inspection
intervals represent calendar years after the reactor
facility has been placed into commercial service. The

'ntervalmay be extended by as much as one year to
permit inspections to be concurrent with plant
outages. For plants that are out of service con-

tinuously for one year or more, an inspection interval
'ay

be extended for an equivalent period.

(b) The frequency for inservice testing pumps and
valves is specified in Subsections IWP and IWV.



IWA-3100 EVALUATION

(a) Evaluation shall be made of any indications
detected during any inservice examination as required

by and in accordance with the rules and regulations of
IWB-3000 for Class 1 components, IWC-3000 for
Class 2 components, or IWD-3000 for Class 3

components.
(b) Where acceptance standards for a particular

component or Examination Category are in the

course of preparation, evaluation shall be made of any
indications dctccted during any inservice examination

that exceed the acceptance standards for materials
and welds specified in thc Section III edition
applicable to the construction of the component in
order to determine disposition. Such disposition shall
be subject to review by the enforcement authority
having jurisdiction at the plant site.

(c) Alternatively, acceptance standards for Ex-
amination Category B-A may be used for Ex-
amination Categories B-B, B-C, B-D, C-A, and C-B;
standards for these categories are in the course of
preparation.
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IWA-4100 SCOPE

(a) This Article contains rules for the repair of the

pressure-retaining boundary of components.

(b) Owners are responsible to document and
maintain a Quality Assurance Program (NA-4000) for
the repair program.

(c) If rules for a particular repair are not specified
in this division, repairs may be performed in ac-

cordance with the provisions of the Code applicable
to the construction of thc component.

liVA-4200 REPAIRS

, IWA-4210 PRESSURE TEST

After repairs by welding on the pressure retaining
boundary of components (except repairs on clad-

ding), a'rcssure test shall be performed in ac-

cordance with the provisions of IWA-5000.

IWA-4220 RE-EXAMINATION

Re-examinations shall include thc method that

detected the flaw requiring repair and shall be used to

establish a new preservice'record.

IWA-4230 PROCEDURE REVIEW

All repair procedures shall be subject to review by
the enforcement authorities having jurisdiction at the

plant site.

IWA-4240 MODIFICATIONS,
REPLACEMENTS, ADDITIONS,
AND ALTERATIONS

(a) When components, either prior to operation or
during thc service lifetime require modifications to
satisfy the requirements of this Division, the repair
and inspection procedures of this Division shall be

used to effect the modification.
(b) In the event that components in service are to

be replaced, or components arc to be added to a

system, the welds attaching the component to the

system shall be constructed in accordance with these

repair and inspection procedures.



IWA-5100 GENERAL

I%A-5200 SYSTEM TEST
REQUIREMENT

IWA-5210 TEST

(a) The pressure-retaining components shall be

visually examined while the system is under the
hydrostatic test pressure and temperature. The test

prcssure and temperature shall be maintained for at
least four hours prior to the performance of the
examinations.

(b) The hydrostatic test and visual examinations
required by Section IIIare acceptable as a preservicc
system hydrostatic pressure test.

IWA-5230 TEMPERATURE

The system leakage test and system hydrostatic
pressure test shall be conducted at a test temperature
that willsatisfy thc followingrequirements:

(a) The test temperature for the initial preservice
system pressure test shall satisfy the requirements
specified in Section III.

(b) The test temperature of IWA-5230(a) shall be
modified for inservice system leakage tests and system
hydrostatic pressure tests (I) as necessary during the
service lifetime of the nuclear power system, following
thc results obtained from each set of tests of thc

~ material specimens withdrawn from the reactor vessel

in accordance with the reactor material surveillance
program,'nd (2) as required, to meet the fracture
toughness criteria applicable to ferritic materials of
system components as specified by the enforcement
authorities havingjurisdiction at the plantsite.

(c) Thc examinations may be performed after the

'The reactor material surveillance program is specified in l0 CFR
50, Appendix H, "Materials Suwcillance Program."

system pressure has been reduced to a level coincident
with a temperature of 200 F.

IWA-5240 EXAMINATION

(a) The examination, which may be conducted
without the removal of insulation, shall be performed
by inspecting (I) the exposed surfaces of and joints in
component insulation to locate evidence of leakage
and (2) the floor areas (or equipment) directly
underneath components for evidence of accumulated
leakage that may drip from components.

(b) Examination of insulation joints along vertical
surfaces of vessels, walls, and piping need not be

performed, provided the lowest terminal ends of
vertical surfaces are examined, and the insulation
design is such that any leakages originating along the
vertical surfaces can accumulate and leak from the
insulation joint at the lowest elevation.

(c) Examination of insulation joints along ho-
rizontal surfaces of components shall be conducted at
each insulation joint except where accessibility is

limited by structural members or other components.
In the latter cases, either the insulation shall be
removed to permit component examination, or
provisions shall be included to channel potential
leakages to areas accessible for examination.

(d) At locations where leakages are normally
expected and collected (e.g., valve stems, pump seals).
the examination shall verify that the leakage col-
lection system is operative.

(e) During the examination, particular attention
shall be given to the insulated areas of components
constructed of fcrritic steels to detect evidence of
boric acid. residues whose source derives from borated
reactor coolant, and which may have accumulated
during thc service period preceding the examination.
In the event boric acid residues are detected, the
insulation shall be removed from the components to
the extent necessary to permit visual examination of
the surfaces wetted by reactor coolant leakage, in

12



IiVA-5000-SYSTEM PRESSURE TESTS IWA-5240-IWA-5250

order to detect evidence of corrosion. The following
corrective measures shall be applied:

(1) An evaluation of the effect of any corroded
area upon the structural integrity of the component
shall be performed in accordance with the provisions
of IWA-3000.

(2) Repairs of corroded areas or component
replacement, if necessary, shall be performed in
accordance with the procedures of IWA-4000.

IWA-5250 CORRECTIVE i>1EASURES

lf leakages (other than normal controlled leakages)

are detected during the performance of a system

pressure test, the source of leakage shall be located,
and the area shall be examined to the extent necessary

to establish the requirements for corrective action.
Repairs or replacement of components shall be

performed in accordance with the rules of IWA-4000.

13



AM'jtCLKYWA-6OOG

RKmRBS ANB RKFORTS

IWA-6100 SCOPE

The rules in this Article establish requirements for
records and reports developed and maintained by the
Owner concerning the inservice inspection of Class l,
2, and 3 components of the nuclear power plant.

IWA-6200 REQVIREMENTS

I&A-6210 RECORDS FOR CLASS 1, CLASS
2, AND CLASS 3 COMPONENTS

The followingrecords shall be available:

(a) Examination plans and schedules.
(b) Examination results and reports.
(e) Examination methods and procedures.
(d) Evaluations of results.

, (e) Corrective actions and repairs.

ISA-6220 REPORTS FOR CLASS 1 AND
CLASS 2 COMPONENTS

(a) The Owner shall prepare plans and schedules
for inservice inspection that will satisfy the re-
quirements of this Division. Plans and schedules shall
be filed with the enforcement and regulatory au-
thorities having jurisdiction at thc plant site.

(b) Thc Owner's inservice inspection reports shall
be filed within ninety (90) days after completion of the
inservice inspection with the enforcement and reg-
ulatory authority having jurisdiction at the plant site.

(c) All information, plans, schedules, and reports
relating to inservice inspection of a nuclear power unit
shall have a cover sheet providing thc following
information:

(I) Date.
(2) Name of Owner and address of corporate

offices.

(3) Name and address of nuclear generating
plant in which the nuclear power unit is located.

(4) Name or number assigned to the nuclear
power unit by the Owner.

(5) Commercial service date assigned to the
nuclear power unit by the Owner.

(d) All inservice inspection reports shall have a

summary providing the followinginformation:
(I) The number assigned to the "boiler",

"pressure vessel", or component by the State. Mu-
nicipality, or Province.,

(2) National Board Number assigned by the
manufacturer to the "boiler", "prcssure vessel", or
component.

(3) Names of the components or parts of the
components for which this is a record, including such
information regarding size, capacity, material, lo-
cation, and drawings as may aid accurate
identification.

(4) Name of the manufacturer of the com-
ponents or parts for which this is a record, including
the manufacturer's component 'or part numbers and
such information regarding the manufacturer's cor-
porate office or manufacturing plant locations as may
aid in gaining access to the manufacturer's records
regarding the components or parts that the man-
ufacturer is maintaining in accordance with re-
quirements of Section III.

(5) Date of completion of the Inservice In-
spection.

(6) Name or names of the Inspector(s), when
required.

(7) Name and mailing address of the employer(s)
of the Inspector(s).

(8) Abstract of examinations performed, con-
ditions observed, corrective measures recommended
and taken.

(9) Signature of Inspector, when required.
(e) All Inservice Inspection reports shall have an

Owner's Data Report for Inservice Inspection, Form
NIS-l, as shown in Appendix II.



IiVA-6000-RECORDS AND REPORTS liVA-6230-DUA-6240

IWA-6230 RECORDS OF PRESSURE TEST

The record of the visual examination conducted
during a system leakage test and a system hydrostatic
test (IWA-5000) shall consist of itemization of the
number and location of leaks found in a system and
the actions taken.

IWA-6240 RECORDS OF PUMP AND VALVE
INSERVICE fESTS

The record of the inservicc tests of pumps and
valves shall be in accordance with IWP-6000 and
IWV-6000.
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REQUIREMENTS FOR CLASS 1 ':
CQMPONEM'8 OjF I IGHT-WA.'VER

CQQI ED POPOVER PI ANTS

IWB-1000 SCOPE AND. RESPONSIBILITY
IWB-I1 00 Scope .

IWB-1200 Components Subject to Inspection
IWB-1210 Examination Requirements
IWB-1220 Components Exempted from Examination

IWB-2000 EXAMINATIONAND INSPECTION
IWB-2100 Preservice Inspection
IWB-2400 Inspection Schedule

IWB-2410 Inspection Program .

IWB.2411 Regular Inspection Program
IWB-2412 Alternate Inspection Program

IWB-2420 Successive Inspections .

IWB-2430 Additional Examinations
IWB-2500 Extent of Examination .

IWB-2600 Examination Method Requirements .

IWB-3000 STANDARDS FOR EXAMINATIONEVALUATIONS
IWB.3100 Evaluation of Nondestructive Examination Results .

IWB-3110 Preservice Examinations
IWB-3111 General
IWB-3112 Acceptance
IWB-3113 Conditional Acceptance ......................
IWB-3114 Repairs and Reexaminations
IWB-3115 Review by Authorities .

IWB-3120 Inservice Nondestructive Examinations
IWB-3121 General
IWB-3122 Acceptance
IWB-3123 Conditional Acceptance .

IWB-3123.1
IWB-3123 2

IWB-3124 Repairs and Re-Examinations.
IWB-3125 Review by Authorities .

IWB-3130 Inservice Visual Inspections
IWB-3200 Supplemental Examinations

19

19

19

19

19

20
20
20
20
20
20
20
21

21

21

30
30
30
30
30
30
30
30
30
30
30
30
31

31
31

31

31

31

17



DVB-3300 Flaw Indication Characterization
DVB-3310 Surface Planar Flarvs .

IWB-3320 Subsurface Planar Flaws .

IWB-3330 Multiple Planar Flaws
DVB-3340 Nonplarrar Flaws .

IWB-3350 Parallel Planar Flaws .

DV8-3360,Laminar Flaws .

DVB-3370 Random, Aligned, or Clustered Porosity
DVB-3400 Flaw.Indication Standards

DVB-3410 Standards .

DYB-3420 Characterization .

DVB-3430 Acceptability .

IWB-3500 Evaluation Standards
DVB-3510 Examination Category 8-A

DV8-3510.1 Allowable Indications
DV8-3S10.2 Allowable Laminar Indications ..
DVB-3510.3 Allowable Porosity Indications .

DVB-3511 to DVB-3520 (fn Course of Preparation)
DVB-3600 Indication Evaluation Analyses ...
DVB4000 REPAIR PROCEDURES
DVB4100 Scope .

DVB4110 Owner Responsibilities ................
DV84120 Materials
DVB4130 Welding Qualifications
DVB4140 Repair Program

IWB4300 Repairs Not Requiring Welding .

DVB4310 Procedure Number 1 Surface Defects
DYB4320 Procedure Number 2

DVB4321 Defect Removal
DVB4322 Repairs to Materials and Welds
IWB4323 Openin'gs Not Requiring Reinforcement .

IWB4400 Repairs Requiring'Welding
DVB4410 Procedure Number 3 Mechanical and/or Welding .

DVB4420 Procedure Number 4 )Yelding Low AlloySteels
DVB4421 Materials
DV84422 Welding Qualifications, Records and Identii'ying Stamps ..
IW84423 Repairs........

IW84430 Procedure Number 5 .

DV84431 Welding High Nickel Alloys, Low and Higlr AlloySteels

DVB-5000 SYSTEM LEAKAGE AND HYDROSTATIC PRESSURE TESTS
DYB-S200 System Test Requirements

DVB-5210 Test
DVB-5220 Pressure

. DVB-5221 System Leakage Test Pressure

DVB-5222 System Hydrostatic Test Pressure...

0

0

31

31

31

32
32
32
32
32
32
32
32
32
40
40
40
40
40

40

43
43
43
43
43
43
43
43
43
43
43
43
44
44
44
44
45
45
47
47

50
50
50
50
50
50

18



IWB-1100 SCOPE

This Subsection defines rules and requirements for
inservice inspection of Class 1 pressure-retaining
components (and their supports) in light water-cooled
power plants.

IWB-1200 COMPONENTS SUBJECT TO
INSPECTION

IWB-1210 EXAMINATIONREQVIREMENTS

(a) The examination requirements of IWB shall

apply to Class 1 prcssure-retaining components (and
their supports) such as vessels, piping, pumps, and

valves.''iYB-1220

COMPONENTS EXEMFI'ED
FROM EXAMINATIOif

(a) Components may be exempted from volumetric
and surface examination (see IWB-1220(c)) ifthey arc
located beyond any of the following:

(1) The outermost containment isolation
valve,a'n

system piping that penetrates primary reactor
containment.

(2) The second of two valves~ normally closed

during normal reactor operation in system piping that
does not penetrate primary reactor containment.

'When a component or a chamber of a component has been

optionally upgraded by reclassifying from Class 2 to Class I, the
examination refluircmcnts of IWC apply.
BContainment isolation valves are those valves in system piping
that penetrate the primary reactor containment, and can isolate
the system inside of containment from those portions of the same
system located outside of containment.
BSimplc check valves are not acceptable for this purpose, unless
capable of automatic actuation upon isolation signal.

(3) The reactor coolant safety and relief valves.

(4) For nuclear power reactors of thc direct cycle

boiling water type, the outermost containment
isolation valve in the main steam and feedwater

piping.
(b) Components may be exempted from ex-

amination (see IWB-1220(c)) if any of the following
conditions are met:

(I) Under the postulated condition of loss of
coolant from the component during normal reactor

operation, thc reactor can be shut down and. cooled

down in an orderly manner assuming makeup is

provided by the reactor coolant makeup systems only.

(2) The component is or can be isolated from the

reactor coolant system by two valves (both closed,

both open, or one closed and the other open). Each

open valve must be capable of automatic actuation
and assuming the other valve is open, its closure time
must be such that, under the postulated. condition of
loss of coolant from the component during normal
reactor operation, each valve remains operable and

the reactor can be shut down and cooled down in an

orderly manner, assuming makeup is provided by the

reactor coolant makeup system only.
(3) Component connections, piping, and as-

sociated valves (and their supports) are one-inch
nominal pipe size and smaller.

(c) Components that are exempted from ex-

amination in accordance with IWB-1220(a) and (b)
shall be subject to the requirements of Examination
Category 0-fs of Table IWB-2600.

7 n check alses in series are nceeprahl».

sNormal makeup system are those systems that have the capability
to maintain reactor coolant inventory under the respective
conditions of startup, hot standby, operation or cooldown, using
onsite power.
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IWB-2100 PRESERVICE INSPECTION

(a) Alldetailed examinations listed in Tables IWB-
2500 and IWB-2600 shall be performed completely,
once, as a preservice examination requirement, prior
to initial plant startup, except that the examinations
shall be extended, in all cases, to include essentially
100% of the pressure-retaining welds.

(b) Shop and field examinations may serve in lieu
of the on-site preservice examinations provided:

(1) in the case of vessels only, the examination is

performed after the hydrostatic test required by
Section IIIhas been completed, 0

(2) such examinations are conducted under
conditions and with equipment and techniques

. equivalent to those that are expected to be employed
for subsequent inservice examinations, and

(3) the shop and field examination records are or
can be documented and identified in a form con-
sistent with those required in IWA-6000.

IWB-2400 INSPECTION SCHEDULE

IWB-2410 INSPECTION PROGRAM

IWB-2411 Regular Inspection Program

Inservice examinations may be performed during
normal plant outages such as refueling shutdowns or
maintenance shutdowns occurring during the in-
spection interval. Except as specified in IWB-2500 for
examinations that may be deferred to the end of the
inspection interval, at least 25% of the required
examination shall have been completed by the

expiration of one-third of the inspection interval (with
credit for no more than 33t/s% if additional ex-

aminations are completed) and at least 50% shall have

been completed by the expiration of two-thirdsof the

inspection interval (with credit for no mor'e than
66~/a%). Thc remaining required examinations shall be

completed by the cnd of the inspection interval.

IWB-2412 Alternate Inspection Program

As an alternate inspection program, the following
rules may be used in lieu of IWB-2411:

(a) For Examination Category B-D, the first
inspection interval shall bc redefined as ap-
proximately 3i/z years after the nuclear power unit has
been placed into commercial service. The entire
required examination of this Category shall be
completed at this inspection period. At least one-sixth
of the required examination shall have been com-
pleted at or near the expiration of the next ap-
proximately 3i/a years and one-third of the required
examination shall have been completed at or near the
expiration of approximately 62/a years. The sequence
of this alternate inspection program shall be repeated
during each subsequent inspection period.

(b) The category 8-A (Table IWB-2500) ex-

aminations shall be performed at or near the end of
the alternate inspection interval.

(c) The rules of IWB-2411 shall apply for all
components not covered by IWB-2412.

(d) The rules for successive inspections of IWB-
2420 shall apply.

(e) Programs performed under IWB-2411 shall not
be switched to IWB-2412 rules, or vice-versa, for a

nuclear power unit.

IWB-2420 SUCCESSIVE INSPECTIONS

(a) The, order of examinations of components,
parts, or areas (Table IWB-2600) in each examination
category willdepend on the requirements established

by IW8-2500.
(b) Where thc extent of inspections requires the

examination of all the components during the first
inspection interval, the same components inspected

by the expiration of one-third of the first interval shall
be inspected by the expiration of onc-third of
successive inspection intervals (second ten years, ctc.).
This rotational basis shall be used throughout the
successive inspection intervals, insofar as practical.
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(c) Where less than all the compo
to be inspected. in the first insp
similar percentage of componen
inspected (other than the preserv
shall be required in each suc
interval..

(d) When inspections are cond
,disassembly of components, the
requirements that apply during t
interval shall apply during suc

intervals.
(e) Where the extent of inspections requires ex-,

amination of a percentage of the areas of the

component during each inspection interval, the areas

selected for successive examination shall include (I)
those whose preservice examination revealed al-
lowable flaw indications (see IWB-3112) and (2) those
whose inservice examination reveals additional al-

lowable flaw indications (sce IWB-3122), to the extent
necessary to meet the percentage requirement.

IWB-2500 EXTENT OF EXAMINATION
t

Components shall be examined to the extent

specified in Table IWB-2500.

IWB-2600 EXAMINATIONMETHOD
REQUIREMENTS

I~VB-2000-EXAMINATIONAND INSPECTION IWB-2420-IWB-2600
f

nents are required examination category shall be extended to include an

ection interval, a additional number (or areas) of components within
ts not previously the same category, approximately equal to the

ice examinations) number (or areas) initially examined during the

cessive inspection inspection.
In the event further indications in excess of the

ucted only during allowable standards are revealed, all of the remaining
same inspection number (or areas) of the components shall be

he first inspection examined to the extent specified in Table IWB-2500
cessive inspection for the inspection interval.,

IWB-2430 ADDITIONALEXAMINATIONS

Examinations performed during any one inspection
that reveal indications exceeding the allowable
standards of Table IWB-2500, in a component of an

The method of examination for the components
and parts of the pressure-retaining boundaries shall

comply with those tabulated in Table IWB-2600

except where alternate examination methods are used

that meet the requirements of IWA-2240.
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Table IIVII-2500 SECTIOiV XI —INSERVICE INSPECTION OF NUCLEAR POPOVER PLANT COMPONENTS

TABLE IWB-2500
EXAMINATIONCATEGORIES

3

AREAS SUBJECT TO EXAMINATIONS EXTENT AND FREQUENCY OF EXAMINATIONS

B-A

PRESSURE RETAININGWEI.DS IN REACTOR VESSEL BELTLINE REGION

The areas shall include the shell longitudinal and circumfcrcntial
wclds in the reactor vessel wall opposite thc length of the reactor
vessel thermal shield, where rrscd, or opposite thc effective
length of reactor fuel where thermal shield is not used. The
volume to be examined is shown in Figures DV8.3510.1 and
IIV8-3510.2.

Examination of the shcfl longitudinal and circumferential wclds
may bc peri'orrncd at or near the end of each inspection interval,
and shaH cover at least 10% of the length of each longitudinal
vvcld, and 5% of thc length of each circumferential weld, with
thc minimum length of weld examined equal to one wall thick-
ness.

hiatcrial that has been repaired by welding shall be examined
when the repair depth exceeds 10% of thc nominal wall thick-
ness. If the location of thc repair is not positively and accurately
known, then thc individual shell phtc, forging, or shcfl course
positively known to contain the repair shall be cxamincd.

The length of weld to be examined shall be increased to at least
50% of the length when the longitudinai and circumferential
weld have received an exposure to neutron fluence in excess of
10" nvt (E„of 1 hicV or above).

The extent of thc examination of repaired areas shall be at least
50% of thc repaired areas when thc repaired areas have rcccivcd
an exposure to neutron flux in excess of 10'vt (En of I hieV
or above), but in any case, no later than at the cnd of the second
inspection interval. Examination shall be continued in the suc-
ceeding intervals in accordance with I'IV8-2420.

B.B" Y

PRESSURE RETAININGWELDS IN VESSELS

The areas shall include the longitudinal and circumferential The examinations pcrformcd during each inspection interval
welds in the vessel sheU and meridional and circumferential shall cover at least 10% of thc length of each longitudinal shell
wclds in vessel heads. This includes weld metal and base metal weld and meridional head weld and 5% of the length of each
for one plate thickness beyond thc edge of weld. circumferential shell weld and head weld.

For wclds on the reactor vcsscl, examinations may bc performed
at or near thc end of each inspection interval.

B-C

PRE'SSURE RETAININGWELDS, VESSEL-TO.FLANGE, AND HEAD-TO-FLANGE

The areas shafl include thc vessel.to-flang and head-to.flange " The examinations performed during each inspection interval
welds.. shall cumulatively cover 100% of each circumferential weld.

B-D

FULLPENETRATION WELDS OF NOZZLES IN VESSELS

The areas shall include the nozzle-to-vcsscl weld and adjacent
areas as shown in Figurc DV8-2500D.

The extent of examination of each nozzle shall cover 100% of
'hevolume to bc inspcctcd as shown in Figure IIVB-2500D. AH

nozzles shall be examined during, each inspection interval.

B-E

PRESSURE. RETAININGPARTIALPENETRATION WELDS IN VESSELS

Thc area surrounding each penetration shall bc examined for
cvidencc of leakage during pressure test (IIVA-5000).

The exmninations performed during each inspection interval
shall cumulatively cover at least 25% of each group of penc-
trations of comparable size and t'unction.
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IWB-2000-EXAMINATIONAND INSPECTION Table IEVB 2500

TABLE IWB-2500 (CONT'D)
EXAMINATIONCATEGOR I ES

AREAS SUBJECT TO EXAMINATIONS

B.F

EXTENT AND FREQUENCY OF EXAMINATIONS

PRESSURE-RETAINING DISSIMILARMETALWELDS

The areas shall include dissimilar me'tal welds (e.g., safe-end
welds) betwccn combinations of carbon, low allow, or high
tensile steels and stainless steels, nickel-chromium-iron alloys,
nickel.copper alloys. This shall include the base material for, at
least, one wall thickness beyond the edge of weld.

Thc examinations performed during each inspection interval
shall cover the circumference of 100% of the welds.

8-G-1

PRESSURE RETAINING BOLTING, 2 INCHES AND LARGER IN DIAMETER

Thc areas shall include bolts, studs, nuts, bushings, washers, and
threads in base material and flange ligaments between threaded
stud holes.

Thc examinations performed during each inspection interval
shall cover 100% of the bolts, studs, nuts, bushings, and threads
in base material and flange ligaments between threaded stud
holes.

Bushings, threads, and ligaments in base material of flanges are
required to be examined only when the connection is dis-
assembled.

Bolting may be examined either in place under tension, when the
connection is disassembled, or when the bolting is removed.

B-G-2

PRESSURE. RETAINING BOLTING,SMALLERTHAN 2 IN. IN DIAMETER

The areas shall include bolts, studs, and nuts. Thc examinations performed during each inspection interval
shall cover 100% of thc bolts, studs, and nuts,

Bolting may be examined either in place under tensio'n, when the
connection is disassembled, or when the bolting is removed.

B-H

VESSEL SUPPORTS

The areas shall include thc integrally-welded support attachment
(e.g., support skirts). This includes the welds to the vessel and
the base metal beneath the weld zone and along the support
attachment member for a distance of two support thicknesses.

Integral support pads on nozzles are excluded.

In the case of vessel support skirts, the examination pcrformcd
during each inspection interval shall cover, at least, 10% of the
circumfercncc of thc weld to thc vessel. In the case of support
lug attachments, 100% of the welding to the vessel shall be ex-
amined.

B I-1

INTERIOR CLAD SURFACES OF REACTOR VESSELS

The areas shall include at least six patches (each 36 sq. in.)
evenly distributed, in the closure head, and six patches (each 36
sq. in.), evenly distributed in accessible sections of vessel shell.

The examinations performed during each inspection interval
'hallcover 100% of the patch areas.

B-I.2
INTERIOR CLAD SURFACES OF VESSELS OTHER THAN REACTOR VESSELS

The areas shall include at least one patch (36 sq. in.) near each
manway in the primary side of thc vessel.

Thc examinations performed during each inspection interval
shall cover 100% of thc patch areas. „

The examination of the patches may be performed at or near the
cnd of the inspection interval.
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Table IWB-2500 SECTION XI —INSERVICE INSPECTION OF NUCLEAR POPOVER PLANT COMPONENTS

TABLE IWB-2500 (CONT'D)
EXAMINATIONCATEGORIES

AREAS SUBJECT TO EXAMINATIONS EXTENT AND FREQUENCY OF EXAMINATIONS

PRESSURE-RETAINING WELDS IN PIPING

The areas shall include longitudinal and circumferential welds
and the base metal for onc wall thickness beyond the edge of the
weld. Longitudinal welds shall bc examined for at least 1 ft from
the intcrscction with the edge of the circumferential weld
selected for examination.

The examinations performed during each inspection interval
shall cover all of the area of 25% of the circumferential joints
including thc adjoining 1 ft sections of longitudinal joints and
25% of the pipe branch connection joints.

In the case of pipe branch connections, thc areas shall include
thc weld metal, the base metal for one pipe wall thickness be-

yond the edge of the weld on the main pipe run, and at least 2

in. of the base metal along the branch run.

B-K-1

SUPPORT MEMBERS FOR PIPING, VALVESAND PUMPS

- Thc areas shall include thc integrally-welded cxtemal support
attachments. This includes the wclds to thc pressure-retaining
boundary and the base metal beneath thc weld zone and along
the support attachment member for a distance of two support
thicknesses.

Thc examinations performed during each inspection interval
shall cover 25% of thc integrally-welded supports.

B-K-2

SUPPORT COMPONENTS FOR PIPING, VALVESAND PUMPS

Thc areas shall include the support components that cxtcnd
from the piping, valve, and pump attachment to and including
the attachment to thc supporting structure.

Thc examination performed during each inspection interval shall
cover all support components.

Thc support settings of constant and variable spring type
hangers, snubbcrs, and shocl'bsorbers shall be verified.

8-L-1

PRESSURE. RETAININGWELDS IN PUMP CASING

Thc areas shall include thc weld metal and the base metal for onc
wall thickness beyond thc cdgc of the weld.

The examinations performed during each inspection interval
shall include 100% of thc prcssure-retaining welds in at least onc
pump in each group of pumps performing similar functions in
system (c.g., recirculating coohnt pumps).

The examinations may be performed at or near the end of the
inspection interval.

8-L-2
P UMP CAS INGS

The areas shall include the internal prcssure boundary surfaces. Onc pump in each of thc group of pumps performing similar func-
tions in the system shall be examined during each inspection
interval. This examination may be performed on thc same pump
sclcctcd for thc Category B.L-l examinations.

Thc examinations may be performed at or near the cnd of the
inspection interval.
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INB-2000-EXAMINATION AND INSP ECTION Table IEYB-2500

TABLE IWB-2500 (CONT'D)
EXAMINATIONCATEGORIES

AREAS SUBJECT TO EXAMINATIONS ~ EXTENT AND FREQUENCY OF EXAMINATIONS

B-M-1

PRESSURE-RETAINING WELDS IN VALVEBODIES

The areas shall include the weld metal and the base metal for one
wall thickness beyond the edge of the weld.

P

The examinations performed during each inspection interval
shall include 10Ão of, the pressure-retaining welds in at least

onc valve within each group of valves that are of the same con-

structional design, (e.g., globe, gate, or check valve), manu-

facturing method and manufacturer and that arc performing
similar functions in the system (e.g., containment isolation,
system ovcipressure protection, etc.)..

Thc examinations may be performed at or near the end of the
inspection interval.

8-M-2

VALVEBODIES

The areas shall include the internal prcssure boundary surfaces,
on valves cxcccding 4 in. nominal pipe size.

One valve in each group of valves of the same constructional
design, e.g., globe, gate, or check valve manufacturing method
and manufacturer that performs similar I'unctions in the system
shall be examined during each inspection interval. This examina-
tion may be performed on the same valve selected for the Cate-

gory 84I-I examination.

Thc examinations may be performed at or near the end of the

inspection interval. ~

B.N-1

INTERIOR OF REACTOR VESSELS

The areas shall include the space above and below the reactor
core that is made accessible for examination by the removal of
components during normal refueling outages.

Thc examinations shall be performed at the first refueling outage
and subsequent. refueling outagcs at approximately three-year
intervals.

B.N-2

INTEGRALLY-WELDEDCORESUPPORT STRUCTURES AND INTERIOR ATTACHMENTSTO REACTOR VESSELS

The areas shall include attachments and core-support structures
welded to thc vessel wall of thc direct cycle boiling water type.

The examinations during each inspection interval shall include
100% of the attachment and visually accessible surfaces of the

core-support structure. This examination may be performed at

or near the end ot'he inspection interval.

B.N-3

REMOVABLECORE-SUPPORT STRUCTURES

The areas shall include removable structures of the pressurized
water reactor vcsscl,,

Thc exaininations during the inspection interval shall include
IOIY/o of the visually accessible surfaces and may be performed at
or near thc end of thc inspection interval.

Thc structure shall be removed from the reactor vcsscl for this
examination.
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Table IWB-2500 SECTION XI —INSERVICE INSPECTION OF NUCLEAR POEVEI( PLANT COMPONENTS.

TABLE IWB-2600 (CONT'D)
EXAMINATIONCATEGORIES

AREAS SUBJECT TO EXAMINATIONS EXTENT AND FREQUENCY OF EXAMINATIONS

B-0
PRESSURE. RETAININGWELDS IN CONTROL ROD DRIVE HOUSINGS

The area shall include the weld metal and base metal for one wall
thickness beyond the edge of the weld.

Thc examinations performed during each inspection interval
shall include 100%%uo of the wclds in IO%%u~of the peripheral control
rod drive housings. The examinations may be performed at or
near the end of thc inspection interval.

All components shall be examined in accordance with DVA.5000
during the system hydrostatic prcssure tests required by
DV8-5000.

B.P

COMPONENTS EXEMPTED FROM EXAMINATIONBY IWB-1220

Thc components shall include those exempted from volumetric
and surface examination by DVB-1220.



IIVB-2000-EXAMINATIONAiND liNSPECTION Table IyirB-2600

TABLE IIIVB-2600

COMPONENTS, PARTS, AND METHODS OF EXAMINATION

item
No.

Examination
Category

Table
IW8.2500 Components and Parts to be Examined Method

8 l.l
81.2 "

81.3
81A

81.5

81.6
81.7
81.8
81.9
81.10
81.11
81.12
81.13

81.14
81.15
81.16
81.17
81.18
81.19

B.A
8.8

BC
BD

B.F
-8-G-1
8 G.I
B.G.1
B.G-1
8 G-2

BH
B.l-l

8.1.1
B.N-1
B.N.2
B.NQ

84

84'eactor

Vessel

Longitudinal and circumferential shell welds in core region
Longitudinal ond circumferential welds in shell (other than

those of Category B.A ond BC) and meridional and
circumferential seam welds in bottom head and closure .
head (other than those of Category BC)

Vessel-to.flange and head to flange circumferential welds
Primary nozzle to vessel welds and nozzle inside radiuscd

section
Vessel penetrations, including control rod drive and instru.

mentation penetrations
Nozzle.to.safe end welds
Closure studs, in place
Closure studs and nuts, when removed
Ligaments between threaded stud holes
Cfosure washers, bushings
Pressure. retaining bolting
Integrally-welded vessel supports
Closure Head Cladding

Vessel Cladding
Vessel Interior
Interior attachments and core support structuros
Core-support structures
Control rod drive housings
Exempted components

Volumetric
Volumetric

Volumetric
Volumetric

Visual (IWA-5000)

Volumetric and Surface
Volumetric
Volumetric and Surface
Volumetric
Visual
Visual
Volumetric
1) Visual and Surface, or
2) Volumetric
Visual
Visual
Visual
Visual
Volumetric
Visual (IWAZOOO)

82.1
82.2
82.3
824
82.5
82.6
82.7
82.8
82.9

. 82.10

B.B
B.D
BE
BF

B.G.1
8 G-1
B-G.2

BH
B.I-2

B.P

Pressurizer

Longitudinal ond circumferential welds
Nozzle.to-vessel welds ond nozzle to vessel radiused section
Heater penetrations
Nozzle-tomfc end welds
Pressure retaining bolting, in place
Pressure. retaining bolting, when removed
Pressure.retaining bolting
Integrallymelded vessel supports
Vessel cladding
Exempted components

Volumetric
Volumetric
Visual (IWA-5000)
Volumetric and Surface
Volumetric
Volumetric and Surface
Visual
Volumetric
V isual
Visual (IWA 5000)

83.1

83.2

83.3
83.4
83.5
83.6
83.7
833
83.9

B.B

'.D

BF
B.G 1

8 G-2
8 G.2

B.H
B-I-2

84'eat
Exchengers end Steam Generators

Longitudinal and circumferential welds, including tube sheet-
to4ead or shell welds on the primary side

Nozzle-to+cad welds and nozzle inside radiused section on
the primary side

Nozzle-tomfe end welds
Prcssure. retaining bolting, in place
Prcssure~etaining bolting, when removed
Pressurewctaining bolting
Integrally-welded vessel supports
Vessel Cladding
Exempted components

Volumetric

Volumetric

Voluinetric and Surface
Volumetric
Volumetric and Surface
Visual
Volumetric
Visual
Visual (IWASOOO)

84.1
84.2
84.3
84.4
84.5
84.6

BF
B.G-1
B.G-1
B.G-2

BJ
84

Piping Pressure Boundary

Safewnd to piping welds and safe.end in branch piping welds
Pressure<etalning bolting, in place
Pressure-retaining bolting, when removed
Pressure-retaining bolting
Circumferential and longitudinal pipe welds
Branch pipe connection welds exceeding six in. diameter

Volumetric and Surface
Volumetric
Volumetric and Surface
Visual
Volumetric
Volumetric
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Table IIVB-2600 SECTION XI —INSERVICE INSPECTION OF NUCLEAR POPOVER PLANT COMPONENTS

TABLE IWB-2600 (Cont'd)
COMPONENTS, PARTS, AND METHODS OF EXAMINATION

Item
No.

Examination
Category

Table
IWB.2500 Components and Parts to be Examined Method

84.7
84.8
84.9
84.10
84.11

BJ
BJ

B.K-1
8-K-2

B.P

Piping Prcssure Boundary )Cont'd)

Branch pipe connection welds six in. diameter and smaller
Socket welds
Integrally welded supports
Support components
Exempted components

Surface
Surface
Volumetric
Visual
Visual {IWA4000)

85.1
85.2
85.3
85.4
85.5
85.6
85.7
858

8-G-1
B.G-1
BN-2
B.K-1
B.K-2
B-L-1
B.L.2

84'ump
Pressure Boundary

Pressure retaining bolting, in place
Pressure retaining bolting, when removed
Pressurecetaining bolting
Integrally-welded supports
Support components
Pump casing welds
Pump casings
Exempted components

'olumetric
Volumetric and Surface
Visual
Volumetric
Visual
Volumetric
Visual
Visual (IWASOOO)

86.1
86.2
86.3
86.4
86.5
86.6
86.7
86.8

84-1
B.G-1
8-G-2
B.K-1
B.K-2
84/I-1
B.M.2

84'e/ve
pressure Boundary

Pressure~etaining bolting, in place
Pressure~etaining bolting, when removed
Pressure retaining bolting
Integrally welded supports
Support components
Valve-body welds
Valve bodies
Exempted components

Volumetric
Volumetric and Surface
Visual
Volumetric
Visual
Volumetric
Visual
Visual {IWA4000)
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AM'j:Cj.K5%8-3OOO

s'jt'ANDARDS jFOR KXAMjtNM'2:ONKVMUAYj:ONS

1%8-3100 EVALUATIONOF
NONDESTRUCTIVE
EXAMINATIONRESULTS

IWB-3110 PRESERVICE EXAMINATIONS

IWB-3111 General

The preservice examinations performed to meet the

requirements of IWB-2100 and conducted in ac-

cordance with the procedures of IWA-2200 sh'all be

evaluated by comparing the examination results with
the evaluation standards specified in Table IWB-
3410. Acceptance of components for service shall be

in accordance with IWB-3112 through IWB-3115..

IWH-3112 Acceptance

Components whose examination either confirms
the absence of or reveals flaw indications that are not
in excess of the standards listed in Table IWB-3410

shall be acceptable for service, provided the verified
flaw indications are recorded in accordance with the

requirements of IWA-6220 and 1-6300 in terms of
location, size, shape, orientation, and distribution
within the component.

shall demonstrate that the repair meets the allowable
indication standards specified in Table IWB-3410.

IWB-3115 Review by Authorities

(a) The repair program and the reexamination
results shall be subject to review by the enforcement
authorities having jurisdiction at the plant site.

(b) Evaluation of examination results may be

subject to review by the regulatory authority having
jurisdiction at the plant site.

IWB-3120 INSERVICE NONDESTRUCTIVE
EXAMINATIONS

IWB-3121 General

Inservicc nondestructive examinations performed
during or at the end of successive inspection intervals
to meet the requirements of IWB-2600 and conducted
in accordance with the procedures of IWA-2200 shall
be evaluated by comparing the examination results
with recorded results of the preservice examination
(IWB-2100) and prior inservice examinations (IWB-
2600). Acceptance of the components for continued
service shall be in accordance with IWB-3122 through
IWB-3125.

IWB-3113 Conditional Acceptance

Components whose examination reveals flaw in-
dications that arc in excess of the standards listed in
Table IWB-3410 shall be unacceptable for service

unless such flaws are removed or repaired to the

extent necessary to meet the allowable flaw indication
standards prior to placement of the component in
service.

IWB-3114 Repairs and Re-Examinations

Repairs and re-examinations shall comply with the
requircmcnts of IWA4000 and IWB4000. Re-ex-
aminations shall be conducted in accordance with the

requirements of IWA-2200 and the recorded results

IWB-3122 Acceptance „

Components whose examination either reconfirms
thc absence of flaw indications or reveals flaw
indications that are not in excess of allowable flaw
indications of the standards listed in Table IWB-3410
shall be acceptable for continued service. Verified
changes of indications from prior examinations shall
be recorded in accordance with IWA-6220 and I-
6300.

IWB-3123 Conditional Acceptance

(a) Components whose examination reveals flaw
indications that are in excess 'of the allowable
indication standards listed in fable IWB-3410 shall
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ItVB-3000-STANDARDS FOR EXAMINATIONEVALUATIONS IWB-3123-1 IUB-3320

be unacceptable for continued service until the
additional examination requirements of IWB-2430
are satisfied and the requirements of either IWB-
3123.1 or IWB-3123.2 are met.

(b) In the event the flaw indication(s) is determined
to exceed the critical law parameters defined by IWB-
3600(c), the component shall be repaired or replaced.
The extent of examination prior to repair or re-

placement shall be as specified in Table IWB-2430.

IWB-3123.1 Flaws shall be either removed or
repaired to the extent necessary to meet the allowable
flaw indication standards listed in Table IWB-3410.

IWB-3123.2 Evaluation of the flaw indication(s)
shall be performed by analyses such as described in
IWB-3600 in order to confirm the structural adequacy
of the component forcontinued service. In such cases,
the area containing this flaw indication(s) shall be re-
examined during each scheduled successive in-
spection conducted in accordance with the program
of IWB-2410.

IWB-3124 Repairs and Re-Examinations

Repairs and re-examinations shall comply with the
requirements of IWA-4000 and IWB-4000. Re-ex-
aminations shall be conducted in accordance with the
requirements of IWA-2200 and the recorded results
shall demonstrate that the repair meets the allowable
indication standards ofTable IWB-3410.

IWB-3125 Review by Authorities

(a) The repair program and the reexamination
results shall be subject to review by the enforcement
authorities having jurisdiction at the plant site.

(b) Evaluation analyses of examination results as
required by IWB-3123 shall be submitted to the
regulatory authority having jurisdiction at the plant
site.

IWB-3130 INSERVICE VISUAL
INSPECTIONS

Components whose visual inspection, as specified
in Table IWB-2600 reveals surface flaw indications
shall be unacceptable for continued service unless,
following verification of the visible indications by the
supplemental examinations, as required by IWB-
3200, the requirements of IWB-3120 are satisfied.

IWB-3200 SUPPLEMENTAL
EXAMINATIONS

Examinations that detect indications that require
evaluation in accordance with the requirements of

I WB-3100 may be supplemented by other ex-

'mination methods and techniques (IWA-2240) to
determine the character of the flaw (i.e., size, shape,
and orientation). Visual examinations that detect
surface flaws shall be supplemented by either surface
or volumetric examinations.

IWD-3300 FLAW INDICATION
CHARACTERIZATION

(a) Flaw indications detected by the preservice
examinations (IWB-2100) and by the inservice ex-
aminations (IWB-2600) shall, for purposes of de-
scription and analysis, be circumscribed in elliptical
or circular shapes. The major axis of the cir-
cumscribing ellipse shall be parallel to the inner
(pressure-retaining) surface of the component and the
projected planar area of thecircumscribed indication
shall be considered as oriented normal to the surface
of the component.

(b) Flaw indications described in accordance with
IWB-3300{a) shall be characterized in accordance
with IWB-3310 through IWB-3370, as applicable, for
comparison with the standards listed in Table IWB-
3410.

(c) The flaw indications shown in the figures in
IWB-3300 and IWB-3500 do not constitute 'the
requirements for examination; the requirements for
examination are given in Appendix I.

IWB-3310 SURFACE PLANAR FLAWS

(a) A continuous indication shall be considered as
a surface planar flaw if the detected area of the
indication is oriented primarily in any single plane,
other than parallel to the surface of the component,
and any portion of the indication penetrates a surface
of the component, as shown in Fig. IWB-3310.

(b) A subsurface indication shall be considered as a
surface flaw if any portion of the indication is less
than the distance, s, from the nearest surface of thc
component, where s is determined as shown in Figure
IW9-3310.

(c) The dimensions a and II of the indication shall
be those of the semicircle or semi-ellipse which
circumscribes the detected area of the indication.

IWB-3320 SUBSURFACE PLANAR FLAWS

(a) A continuous indication shall be considered as
a subsurface planar flaw if the detected area of the
indication is oriented primarily in any single plane,
other than parallel to the surface of the component,
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and any portion of the indication is beyond a

distance, s,. from the nearest surface of the com-

ponent, where s is determined as shown in Figure
IWB-3320.

(b) The dimensions a and R of the indication shall
be those of the circle or ellipse which circumscribes
the detected area of thc indication as shown in Figure
IWB-3320.

IWB-3330 MULTIPLE PLANAR FLAWS

(a) Discontinuous indications shall be considered
as single planar flaws ifthe distance between adjacent
indications is less than the dimension s, where s is

determined as shown in Fig. IWB-3330.
(b) The rules of IWB-3310 and IWB-3320 shall be

applied to characterize multiple planar flaws as

surface or subsurface planar flaws, respectively.
(c) The dimensions a and 2 of such multiple

planar flaws shall be those of the circle or ellipse
which circumscribes thc detected areas of all in-
dications within the proximity limits defined above,
and as shown in Fig. IWB-3330.

IWB-3340. NONPLANAR FLAWS

(a) A continuous indication whose detected area is

not oriented in a single plane (e.g., two or more
intersecting inclined planes, curvilinear geometry, or
combinations of nonplanar geometry) shall be con-
sidered as a planar flaw.

(b) Discontinuous indications whose detected
areas are not oriented in a single plane shall be
considered as a planar flaw if the distance between
adjacent indications is less than the dimension s,

where s is determined as shown in Fig. IWB-3340.

(c) The rules of IWB-3310 and IWB-3320 shall be

applied to characterize the nonplanar flaws as surface
or subsurface flaws, respectively.

(d) The dimensions a and 2 of such flaws shall be

determined as shown in Fig. IWB-3340.

IWB-3350 PARALLEL PLANAR FLAWS

(a) Discontinuous indications whose areas are
oriented primarily in parallel planes, and other than
parallel to the surface of the component, shall be
considered as single planar flaws if the adjacent
planes are within a distance, s, where s is determined
as shown in Fig. IWB-3350.

(b) The dimensions a and II of such flaws shall be

those of the circle or ellipse which circumscribes the
combination of discontinuous indications as shown in

Fig. IWB-3350.

IWB-3360 LAMINARFLAWS

(a) Indications whose length and depth from the

surface are oriented within 10'f a plane parallel to
the surface of the component shall be considered as

laminar flaws.
(b) The area of a laminar flaw(s) shall be the area of

the circle or ellipse, as applicable, that circumscribes
all those indications which either overlap or are within
a distances of one inch of one another, as indicated in
Fig. IWB-3360.

IWB-3370 RANDOM, ALIGNED, OR
CLUSTERED POROSITY

(a) Flaw indications which are confirmed by
radiographic testing techniques to consist of random,
aligned, or clustered porosity shall be considered as

an equivalent planar surface indication, if the cal-
culated total area of pores shown on the radiograph
exceeds the limitprescribed in IWB-3500.

(b) The dimensions of such planar indications shall
be assumed as a surface elliptical flaw as indicated in
Fig. IWB-3370. The length of the indication shall
correspond to the linear distance of weld joint in
which the detected porosity exceeds the specified
limit.

IWB-3400 FLAW INDICATION
STANDARDS

IWB-3410 STANDARDS

The indication standards of Table IWB-3410 shall
be applied to evaluate the acceptability of the

component for service following the preservice
examination (IWB-2100) and each inservice ex-

amination (IWB-2600).

IWB-3420 CHARACTERIZATION

Each detected flaw indication or group of flaw
indications shall be characterized by the rules of IWB-
3300 in order to establish the dimensions of

the'ndications.These dimensions shall be used in
conjunction with the evaluation standards of IWB-
3500.

IWB-3430 ACCEPTABILITY

Indications that do not exceed the dimensions of
allowable flaw indications as determined by IWB-
3500 for the respective examination category shall be
considered allowable.
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TABLE IWB.3410
EVALUATIONSTANDARDS

Components Thickness
in.

Lamiltar Area
sq. in.

Examination
Category

BA

BB,BN

B.D
B.E ~ 1

8 F/84.1
B-G.1
8 H, B.K-1
8 l-1,

B.I-2
8 L.1,

84l-I
8 L-2,

8 M.2
BN

Component and
Part Examined

Welds in Reactor Vessel Belt-line
Region

Welds in Vessels, Vessel to Flango,
Head.to Flange

Vessol Nozzlcs and Welds
Welds in Vessel Penetrations
Wolds in Piping
Bolting
Supports-.Components
Interior'Clad Surfaces

Welds in Pumps and Valves

Pump Casings and Valve Bodies

Interior Surfoces and Internal Com.
ponents of Reactor Vessels

Evaluation
Standard

IWB4510

IW8.3511

IWB-3512
IWB4513
IW8.3514
IW84515
IW84516
IW8.3517

IWB.3158

IW8.3519

IWB-3520

6
8

10

12

'0
20
30
40

IWB-3510.3 Allowable Porosity Indications. Po-

rosity indications shall be acceptable indications
provided the total calculated area of the pores within
the area of the radiograph of the weld as shown in Fig.
IWB-3370 does not exceed 2%. Porosity which
exceeds this limit may be acceptable provided an
equivalent planar indication, which is determined in
accordanc" with the requirements of Fig. IWB-3370.
meets the standards of Table IWB-3510.

IWB-3511 to ItrVB-3520 (In Course of Preparation)

TABLE IWB-3510
ALLOWABLEINDICATIONS

FOR MATERIAI S SA-533, SA-508

a/c'urface Indications
Porcent a/t

Subsurface Indications
Porcont a/t

0 1.88
005 2.00
0.10 2.18
0.15 2.42
0.20 2.71
0.25 3.08
0.30 3.48
0.35 3.48
0.40 3.48
0.45 3.48
0.50 3.48

'.32
2.42
2.61
2.91
3.25
3.68
4.1 3
4.63
5.24
586
6.51

'or intcrmcdiatc ratios, linear interpolation is pcrmittcd.

ltrVB-3500 EVALUATIONSTANDARDS

IWB-3510 EXAMINATION CATEGORY B-A

IWB-3510.1 Allowable Indications. The size of
allowable flaw indications, as related to the'applicable
indication dimensions shown in Figs. IWB-3510.1
and IWB-3510.2 shall not exceed the limits specified
in Table IWB-3510.

IWB-3510.2 Allowable Laminar Indications. The
areas of allowable laminar indications shall not
exceed the followinglimits:

IWVB-3600 II4DICATION EVALUATION
ANALYSES

a+ O. Ia„ age 0.5 a/

(a) Flaw indications that exceed the standards for
allowable indications of IWB-3500 may be evaluated

by analytical procedures, such as described in
Appendix A, in order to determine the following
critical flaw parameters with respect to the location of
the detected flaw:

a/—the maximum size to which the detected flaw
is calculated to grow during the remaining
service lifetime of the component.

a„—The minimum critical flaw size of the
indication under normal operating con-
ditions.

a/—Thc minimutn critical flaw size of the

indication for initiation of non-arresting
growth under postulated design emergency
and faulted conditions.

(b) The evaluation procedures and the ac-

ceptability criteria for these critical flaw parameters
shall be the responsibility of the Owner and shall be

subject to approval by the regulatory authority having
jurisdiction at the plant site.

(c) The critical flaw parameters defined in IWB-
3600(a) shall not excccd thc following acceptability
criteria:
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IWB-4100 SCOPE

These rules apply to clad or unclad components.

IWB-4110 OWNER RESPONSIBILITIES

The owner is responsible for planning, managing,
and conducting quality assurance programs for
controlling the quality of work performed under this
Article and the rules governing the evaluation of such
programs shall meet the requirements of NA-4000.

IWB-4120 MATERIALS

The materials used in this Section shall comply with
NB-2000.

IWB-4130 WELDING QUALIFICATIONS

All weld repairs shall be performed by welders,
welding operators, and welding procedures which
have been qualified in accordance with Section IX,
N8-4300 and any special requirements of IWB-4400.

IWB-4140 REPAIR PROGRAM

A copy of the repair program shall be made
available to the enforcement and regulatory au-
thorities having jurisdiction at the plant site.

IWB-4300 REPAIRS NOT REQUIRING
WELDING

IWB-4310 PROCEDURE NUMBER 1

SURFACE DEFECTS

, Surface defects may be removed by mechanical
means without repair welding provided the rules of
NB-2500or NB-4552are met.

IWB-4320 PROCEDURE NUMBER 2

IWB-4321 Defect Renioval

Procedure Number 2 is applicable to defect
removal or reduction in size to the extent necessary to

meet allowable flaw indication standards without
subsequent weld repair. Use of Procedure Number 2

is restricted to cases where postweld heat treatment
would be impossible or impractical if repair by
welding were to be utilized.

IWB-4322 Repairs to iV1aterials and Wclds

Procedure Number 2 repairs to materials and welds
shall be made in accordance with the following
requirements:

(a) Removal or reduction to acceptable size of the
flaw shall be accomplished by a mechanical method;
thermal cutting is not permitted.

(b) The shape of the excavation shall be circular
and shall not exceed the diameter or spacing lim-
itations permitted in IWB-4323 for openings not
requiring reinforcement and the limits set by IWA-
3000.

(c) The depth of the excavation shall not exceed
that established by NB-3000.

(d) When the excavation is completed, the surface
of the excavated area shall be examined by magnetic
particle or liquid penetrant methods in accordance
with the examination procedures specified in IWA-
222l or IWA-2222 and shall meet the allowable flaw
indications of the standards of IWA-3000.

(e) The remaining material surrounding the vol-
ume of thc excavation shall also be demonstrated to
have met the allowable flaw indications of the
standards of IWA-3000.

IWB-4323 Openings Not Requiring
Reinforcement

Circular openings need not be provided with
reinforcement if all the requirements of the following
subparagraphs are satisfied.

(a) The openings have diameters equal to, or less

.than, 0.2 ~I<t, where 8 is the mean radius of the
vessel shell or head and r is the nominal thickness of
the head or shell.
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(b) When two or more "unreinforced openings are
placed in a vessel wall, the followinglimitations shall
be observed:

(I) No two unreinforced openings shall have
their centers closer than an arc distance of 1.5(dt ~d„),
where di and dq are the diameters of the un-
reinforced openings.

(2) All reinforced openings in a group of un-
reinforced openings shall be totally within a circle of
diameter equal to 0.5 pl<i

(c) The edge on an unreinforced'pening or
outermost opening in a group of unreinforced
openings shall be not closer than 2.5 ~(t arc distance
from any other reinforced or unreinforced opening, or
other discontinuity, or area where the primary local
membrane stress exceeds I.IS . Examples of these
limitations are shown in Fig. IWB-4323-1. All arc
distances are to be measured on the inside of the
vessel wall.

IWVB-4400 REPAIRS REQUIRING
WELDING

IWB-4410 . PROCEDURE.NUtVlBER 3
MECHANICALAND/OR
WELDING

Repairs made by welding may be performed in
accordance with the applicable portions of the
following:

(a) NB-4130, Elimination and Repair of Defects
(b) NB-4453, Requirements for Making Repairs of

Welds
(c) NB-4640, Heat Treatment after Repair by

Welding

IWB-4420 PROCEDURE NUMBER 4
WELDING LOW ALLOY
STEELS

Weld repairs to P-l, P-3, P-12A, P-12B, and P-12C
materials and welds may be made after the final
postweld heat treatment when an evaluation in
accordance with i&A-3000 indicates the need for
repair and when it is impractical to perform a
postweld heat treatment provided the following
requirements arc mct.

IWB-4421 Materials

(a) General Rcquirerrrentsfor Materials
(b) Scope of Princilial Ternrs Enrployed. The term

ntaterirrls as used in this Section applies to those items

produced to thc requirements of an SA, SB, or SPA
Specification of Section II or of any other material
specification permitted by this Section. The term
Materials Manufacturer is defined as thc man-
ufacturer who produces the materials to the re-
quirements of the material specification including
welding material.

(c) fVelding Materials Identification. Welding tna-
terials shall be clearly identified by legible marking on
the package or container to ensure positive
identification of the material. The marking shall
include: the heat or lot number as applicable, a
control marking code which identifies the materials

'iththe Certified Materials Test Report, and other
information such as 'specification grade and clas-

'ificationnumber, supplier's name and trade des-,
ignation. Welding materials shall be controlled during
the repair of materials and welds so that they are
identifiable as acceptable material until the material is
actually consumed in the process:

'

'': (d) Welding r>laterials. All welding filler materials
used in the repair of components and materials shall
conform to the requirements stated in this Subarticle
and to the rules covering identification in IWB-

"I

(e) Required Tests for fVelding Materials. The
required tests ftIrwelding materials in IWB-4423 shall
be conducted for each lot of covered electrodes tobe
used in thc repair. These tests shall be made on
materials taken from the weld qualification test
assembly as described in IWB-4423(a). Thc required
tests arc stated in IWB-4423 (a). A lot of covered
electrodes is defined as the quantity of electrodes
produced from the same combination of heat of metal
and dry batch or blend of coating ingredients.

(0 Quality >Issurance I'rogramsfor Manufacturers of
FillerMetal. Materials Manufacturers shall document
and maintain Quality Assurance Programs (see NA-
4000). As a minimum, the programs shall provide for
the following, as applicable:

(I) Calibration and periodic check for accuracy
of all mechanical testing and nondestructive ex-
amination equipment.

(2) Qualified procedures for all nondestructive
examination methods.

(3) Qualification of personnel performing
and/or interpreting nondestructive examinations in
accordance with NB-5500.

(4) Qualified procedures for all welding in
accordance with Section IX.

(5) Qualification of welder and operator per-
fonnance in accordance with Section IX.
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(6) Procedure controls for all material test
coupon heat treatments in accordance with NB-2400.

(g) Each program shall be subject to review by the
Owner, installer, and the manufacturers of com-
ponents, parts, and appurtenances in accordance with
NA-4000.

IWBA422 Welding Qualifications, Records and
Identifying Stamps

(a) Required Qualifications
(I) The Owner is responsible for the welding

done by his organization, and shall establish the
procedure and conduct the tests required by this
Article and by Section IX in order to qualify both the
welding procedures and the performance of welders
who apply these procedures.

(2) Welding personnel and procedures used in
joining permanent or temporary attachments to
pressure parts and to make permanent or temporary
tack welds used in such welding shall meet the
qualification requirements of this Article.

(3) When inaking procedure test plates for butt
welds, it is recommended that consideration be given
to the effect of angular, lateral, and end restraint on
the weldment. This applies particularly to material
and weld metal of 80,000 psi tensile strength or higher
and heavy sections of both low and high tensile
strength material. The addition of restraint during
welding may result in cracking difficulties that
otherwise might not occur.

(b) Maintenance and Certification of Records. The
Owner shall maintain a record of his qualified welding
procedures and of the welders qualified and employed
by him, showing the date and results of tests and the
identification mark assigned to each welder. These
records shall be reviewed, verified, and signed by an
individual assigned by the Owner.

(e) Identification of Joints by IVelder. The welder
shall apply the identification mark assigned to him by
the Owner on or adjacent to all permanent welded
joints made by him, at 3 ft intervals or less, or, as an
alternative, the Owner shall keep a record of per-
manent welded joints in a component and of the
welders used in making each of the joints.

IWB-4423 Repairs

Each repair operation shall be performed in
accordance with a procedure delineating all of the
requirements of thc complctc repair cycle.

(I) Dimensional measurements shall be es-

tablished, if needed, for reference points during and
after the repair.

(2) Removal of flaw
(a) iMetal removal shall be accomplished by

machining, grinding. or chipping; thermal cutting is

not permitted.
(b) lri preparation for welding, the cavity shall be

ground smooth and clean with beveled sides and

edges rounded to provide'suitable accessibility for
welding.

(c) The cavity to be repaired shall be examined

by magnetic particle inspection in accordance with
the requirements of IWA-2221 prior to repair welding.

(d) Actual dimensions and location shall be

documented.
(3) Repair welding

(a) The welding procedure and the welders
shall be qualified in accordance with Section IX and
the additional following requirements but no welding
shall be undertaken until after the welding procedures
which are to be used have been qualified:

(I) The test assembly material for the
welding procedure qualification test shall be of the
same specification type, grade, and class including a

similar postwcld heat treatment as the material to be

repaired. If the repair involves two different types of
material the test assembly shall duplicate the com-

'ination.
The base metal thickness shall be at least five times

the depth of repair or 5 in. minimum. but need not
exceed the thickness of the material to be repaired. In
order to simulate'he restraint that the weld metal will
experience in the repaired section of the vessel. the
test assembly shall be sufficiently large so that the
base material dimension surrounding the cavity shall

*

bc the smaller of the thickness'to be required or 6 in.
but large enough to permit removal of the required
test specimens. The cavity length for the test assembly
shall be 18 in. or the length of the cavity to be

repaired, whichever is smaller, provided the required
.test specimens can be removed. The depth of the
cavity in thc test assembly shall be either equal to thc
depth of thc cavity to be repaired or l in.. whichever is

greater. The root width and the included angle of the
cavity in the test assembly shall be, respectively, the
"minimum to be used in the repair. Test specimens
required by Section IX and this paragraph shall be
removed from the deepest section of the cavity and
shall meet the acceptance requirements of Section IX
and this paragraph.

(2) Side-bend, Charpy V-.notch. and tensile
specimens from thc test weld slrall be required. The
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'imensionsof specimens made from them shall
conform to the requirements of Section III and
Section IX and the removal of the impact test
coupons. when required, shall be in accordance with
N8-2400.

(3) Impact test specimens, side-bend spec-
imens. and all weld metal tensile specimens made
from coupons taken from the test weld, at the
maximum depth of repair, shall conform to thc
applicable requirements of NB-2400 and Section IX.

'4) Impact tests of the welding deposit shall
be required for welding procedure qualification for .

classification A-No. I, 2, and 3 weld analysis or any
other ferritic weld metal analysis (Section IX, Table
Q-11.2 including notes).

(5) Charpy V-notch impact tests of the weld
heat-affected zone of the base metal shall be required
for material of P-Nos, I, 3, 12A, 128, and 12C
classification. If the test assembly consists of two of
the above types of material, then impact tests of each
are required. The I-Ieat-Affected-Zone impact spec-
imens for material greater than r/ in. thickness shall
be made from coupons removed from thc test weld, at
the maximum depth of repair, transverse to the weld.
They shall be etched to defint: the heat-affected zone.
The notch of the impact specimens shall be cut
approximately normal to the material surface in such
a manner as to include as much heat-affected zone as
possible in the resulting fracture. Where the material
thickness permits, the axis of a specimen may be
inclined to allow the root of the notch to align parallel
to the fusion line.

(6) Impact testing of procedure qual-
ification test weld deposit and heat-affected zone shall
be performed at or below a temperature selected in
accordance with the requirements of N8-2300.

(7) The minimum requirement for weld and
heat affected zone impact tests shall bc in accordance
with NB-2300 for vessels. The value of impact energy
to be attributed to thc vessel shall be determined as

follows:

Lct X ft lb HAZ impact energy of the test
weld made to simulate the
repair, determined by Charpy
V-notch test.

Y ft lb impact energy of base material
used to simulate the repair,
determined by Charpy V-
notch test.X't lb the HAZ impact energyof the
base metal at the weld repair
in the vessel.

Y't Ib impact energy of vessel ma-
terial based on records.

If X is less than Y,
then Y — X R ft Ib; reduction in impact

energy caused by the weM
repair.

& Y' R in ft lb X', HAZ impact energy of the
vessel in the area of the repair.

If X is greater than Y, then the original fracture
toughness criteria shall apply.

(b) The weMcrs shall be qualified in ac-
cordance with Section IX. If the repair weld is to be
performed under physical obstructions,'he welder
shall also demonstrate his ability to deposit sound
weld metal in the positions required using the same
parameters and simulated physical obstructions as are
involved in the repair. In the latter case, the weld
requires nondestructive examination only. The two
tests may be combined ifso desired provided Section
IX requirements are met.

(I) The performance qualification tests for
welders conducted by one owner shall not qualify
welders to weld for any other owner.

(c) The weld metal shall be deposited by the
manual shielded metal arc process using low hy-
drogen type electrodes. The maximum bead width
shall be four times the electrode core diameter.

(d) Care of welding filler metal (covered
.electrodes) shall conform to thc following re-

quirements:
(I) All covered electrodes shall be baked

before use at temperature of 800 F ~ 25 F for 30
minutes to I hour. Thc temperature of the oven shall
not exceed 300 F when the electrodes are placed in
thc oven for baking during the baking cycle. Thc
temperature shall not be raised more than 300 F per
hour when oven temperatures arc above 500 F, and
the total trmc above 500 F, including the holding
time, shall not exceed 5 hours. After baking and
before the electrodes are allowed to cool below 150 I".,

they slrall be transferred to holding ovens operating in ~

temperaturerangesof225 F to300 F.
(2) During the repair, the electrodes shall be

kept in portable heated ovens which shall be at the
work station. These ovens shall be at 225 F to 300 F.
Electrodes shall not be out of an oven more than 20
minutes. Electrodes not used within 20 minutes after
removal from the oven shall be returned to'hc
holding oven andheldat225 Fto300 Fforatleast 8

hours before reissue. Elcctrodcs may not be rebakcd
more than once unless tests establish that the
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~ electrodes, after multiple rebaking, meet all spec-
ification requirements.

(e) ln electrode selection, prefcrcnce shall be
given to tEiose witE> tensile strength close to thc
minimum specified tensile strength of the base
material. If the repair area is to be subjected to a

significant fast neutron fluence (greater than 10'" F.„) 1 MeV) electrodes shall be limited to a Cu content
of 0.10%, maximum, and a P content of 0.015%.
maximum (as deposited) to minimize the effects of
neutron irradiation on the reference nil-ductility
temperature.

(f) The repair area and a band around the
repair area of a minimum width of 3T shall be
preheated (T 'hickness of repair). The minimum
preheat temperature shall be 350 F and shall be
maintained until completion of the 450 F to 550 F
heat treatment described in IWB-4423(3)(j). Thc
maximum interpass temperature shall be 500 F.

(g) Thermocouples and recording instruments
shall be used to monitor the preheat and interpass
requirements, and thc450 F to 550 F heat treatment.
Thermocouples may be attached by welding, where
practical.

(h) The cavity shall be buttered using%2 in.
maximum diameter electrode as shown in Step 1, Fig.
IWB-4423(a). Approximately one-half the thickness
of this buttering layer shall be removed by grinding
before depositing the second layer. See Step 2, Fig.
IWB-4423(a). The second layer shall be deposited
with a t/a in. maximum diameter electrode and
subsequent layers shall be deposited with either t/a in.
or s/a2 in. diameter electrodes. Bead deposition shall
be performed in a manner to temper the prior beads
and their heat-affected zones as shown in Step 3, Fig.
IWB-4423(a). The completed weld shall have at least
one layer of weld reinforcement deposited and then
this reinforcement shall be removed making the
finished surface of the repair substantially flush with
the surface of the vessel surrounding the repair.

(i) Controlled peening may be performed to
minimize distortion and residual stresses providing it
is used on the wclds made to qualify the repair
procedure. Peening shall not be used on the initial
layer of the weld metal nor on the final layer. If
peening is used, each weld bead should be cleaned
and then given a light peen using a peening tool with a
blunt nose about t/2 in. radius in a medium size air-
opcrated tool capable of delivering a 9 ft lb blow at 90
psi linc pressure. The tcmparture of the weld bead
during peening shall be approximately the same as the
interpass temperature (350 F to 500 F).

g) At the completion of welding. thc 3T area

as defined in IWB-4423(3)(f) shall bc tnaintained at
450 F' 550 F fora minimum period of two hours.

(4) Examination
(a) During th'e weld repair, a magnetic particle

examination shall be performed on each layer.
(b) fhe repair area and the 3T band as defined

in IWB-4423(3)(g) shall be nondestructively ex-
amined after the completed weld has been at ambient
temperature for a period of 48 hours, minimum. The
nondestructive examination of the repair welded
region shall include radiography, if practical. in
accordance with IWA-2231. ultrasonic examination
in accordance with IWA-2232, and magnetic particle
examination in accordance with IWA-2221. Areas
representing location of attached thermocouples shall
bc examined by the magnetic particle method in
accordance with IWA-2221.

(5) After the weld repair and nondestructive
examination is completed. an evaluation shall be
made in accordance with the procedure described in
IWA-3000 for evaluation of flaws. Size of flaw
indications not completely removed shall bc part of
the evaluation.

(6) Appropriate records including sketches
showing flaw size and location, photographs, results
of metallurgical investigation, 'stress analysis, and
dimensions shall be documented and maintained on
file by the owner.

IWB4430 PROCEDURE NUMBER 5

IWB-4431 Welding High Nickel Alloys, Low nnd
Higlt Alloy Steels

Nonpostweld heat treated weld repairs (or re-
placement) of P-8 or P-43 cladding and structural
material that arc attached to components fabricated
from ferrous materials of P-l, P-3, P-12A, P-12B, and
P-12C classifications may be made after the final
postweld heat treatment 'rovided the following
requirements are met:

(a) Materials shall conform to the requirements of
IWA-4421.

(b) Welding Qualifications, Records, and
Identifying Stamps. The rules of IWB-4422 shall
apply.

(c) Repairs
(I) Depths and areas to be repaired shall be in,

accordance with IWA-3000. 4

(2) Each repair operation shall be performed in
accordance with a procedure delineating all of thc
requirements of the complete repair cycle.

(3) Dimensional measurements shall be es-
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Step —I Butter cavity with one layer of weld metal using
3/32 in. diameter coated electrode.

Step 2 —Rcmove half of the first layer by grinding.

Step 3 -Complete the joint using I/8 in. and 5/32 in.
diameter coated electrodes. Thc final layer overhps
but shall not extend beyond the buttcring deposited
by Step I and shall extend to a level above the surface.
It shall then be removed substantially flush with the
surface as required by Paragraph ItVA4423(3) (h).

FIG. IWB-4423(a) HALF BEAD WELD REPAIR AND WELD TEMPER BEAD REINFORCEMENT

48



IWD4000 —REPAIR PROCEDURES liV8.4431

tablishcd, if needed, for rcferencc points during and
after the repair.

(4) Metal removal shall be accomplished by
machining, grinding, or chipping; thermal cutting is
not permitted.

(5) In preparation for welding, the cavity shall be
ground smooth and clean with beveled sides and
edges rounded when applicable to provide suitable
accessibility for welding.

(6) The cavity to be repaired shall be examined
in accordance with IWA-2200prior to welding.

(7) Actual dimensions and location of thc areas
being welded shall be documented.

(d) Repair Welding
(l) The welding procedure shall be qualified

in'ccordancewith Section IX and the 'additional
following requirements, but no welding shall, be
undertaken until after the welding procedures which
are to be used have been qualified:

~ (a) Two test assemblies shall be required to.
qualify this welding procedure and shall be in
accordance with the requirements of Section IX for
groove welds and cladding respectively; in cases of
conflict, the rules of this article shall apply.

(l) The test assembly material for the,
welding procedure qualification tests shall be of the
"same specific'ation type, grade, and class including a
similar postweld heat treatment as the material to.be
repaired. If thc repair involves two different types of
material, the test assembly shall duplicate each type.

(2) Test Asse»rblyA—for cladding. Thc base
material thickness shall be 5 in. minimum with a clad
surface area of l8 in. by 18 in. In addition to the bend
tests required by Section IX, two guided side bend
specimens that are 45'o the direction of weMing
'shall be removed and tested. The specimens to be
removed parallel to the welding directions shall be
taken from bead overlap areas. Chemical analysis
shall be performed in accordance with Section IX and
shall meet the requirements of the electrode material
specification. The guided bend test acceptance
standards described in Section IX for cladding shall
also be applicable to thc HAZof the base material.

(3) Test Assetnbly 8—This test assembly
shall meet the requirements described for the Qual-
ification Test in IWB-4420.-

(2) The welders shall be qualified in accordance
with. the requirements described under Procedure
Number 4, IWB-4420 except that impact tests of the
weld deposit are not required.

(3) The weld metal shall be deposited by thc
manual shielded metal arc process using Type A-7
weld metal (sec Table QW-422 of Section IX)for P-8

cladding or structural material or P-43 weld metal (see

Table QW-422 of Section IX) for either P-8 or P-43

cladding or structural material. The maximum bead
width shall be three times the electrode core diameter.

(4) Care of welding filler metal (covered
electrodes) shall conform to the requirements of IWB-
4420.

(5) The repair area and a band around the repair
area of'inimum width of 3Tshall be preheated (T
Thickness of Repair). The minimum preheat temp-
erature shall bc 350 F and shall be maintained until
completion 'f the 450 F to 550 F heat treatment
described in IWB-4423(3)(f). The maximum interpass
temperature shall be 400 F.

(6) All areas of the base material on which weld
metal is'o be deposited shall be covered with a single
layer of weld deposit using%> in. diameter electrodes.
Approximately one-half the thickness of this layer
shall be removed by grinding before depositing the
second layer. Thc second and subsequent layers shall
be deposited with t/s in. diameter electrodes. The
technique described in this paragraph shall be
duplicated in the procedure qualification. (See Fig.
IWB-4423(a).) „

(7) At the completion of welding, the 3T area as

defined in IIVB-443I(d)(5) shall be maintained at 450
F to 550 F fora minimum period of two hours.

(e) The repair area and the 3'and as defined in
IWB-443 l(d)(5) shall be nondestructively examined
after the completed weld has been at ambient
temperature for a period of 48 hours, minimum. The
nondestructive examination of the repair welded
region shall include volumetric examination in ac-
cordance with IWA-2230 and liquid penetrant ex-

amination in accordance with IWA-2222.

(f) After the weld repair and nondestructive ex-
amination is completed and if the flaw was located in
P-8 or P-43 structural material, an evaluation shall be
made in accordance with the proccdurc described in
IWA-3000 for evaluation of flaws. Size of flaw
indications not completely removed shall be part of
the evaluation. The analysis shall consider all forms of
loading.

(g) Appropriate records and actual dimensions of
wclU repairs shall be documented and maintained on
file by the Owner.



liVB-5200 SYSTEM TEST
REQUIREMENTS

IWB-5210 TEST

The components shall be subjected to (a) a system
leakage test prior to startup following each reactor
refueling outage and (b) a system hydrostatic pressure
test at or near the end of each inspection interval. The
reactor coolant water shall be used as the pressurizing
medium.

IiVB-5220 PRESSURE

IWB-5221 System Leakage Test Pressure

IWB-5222 System Hydrostatic Test Pressure

(a) The system hydrostatic test shall be performed
at a test pressure that, for the component located at
the highest elevation in the system, is not less than
1.10 times the system nominal operating pressure (Pp)
which corresponds with 100'Fo rated reactor

power.'nd

at a test temperature not less than 100 F except
as may be required to meet the test temperature
requirements of IWA-5230.

(b) The test pressure may be reduced in accordance
with the following table when system hydrostatic
testing is required to be conducted at temperatures
above 100 F in order to meet the fracture toughness
criteria applicable to ferritic materials of which the
system components are constructed:

The system leakage test shall be performed at a test
pressure that, for the component located at the
highest elevation in the system, is not less than the
system nominal operating pressure at 100% rated
reactor power. The system pressure shall be increased
to the level of thc test prcssure and test temperature at
a rate in accordance with the limitations specified for
thc system.

Test Temperature

100 F
200 F
300 F
400 F
500 F

Test Pressure

1.10 Po
1.08 Po

1.06 Po
1.04 Po
1.02 Po
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IWC-1100 SCOPE

This Subsection defines rules and requirements for
inservice inspection of Class 2 pressure-retaining
components (and their supports) in light water cooled
power plants.

IWC-1200 COMPONENTS SUBJECT TO
INSPECTION

IWC-1210 EXAMINATIONREQUIREMENTS

The examination requirements of IWC shall apply
to Class 2 pressure-retaining components (and their

supports).

IWC-1220 EXEMPTED COMPONENTS

The following components may be exempted from
the examination requirements of INC-2520:

(rr) Components in systems where both the design
pressure and temperature are equal to or less than 275

psig and 200 F, respectively.
(b) Components in systems or portions of systems,

other than emergency core cooling systems, which do
not function during normal reactor operation.

(c) Components which perform an emergency core
cooling function, provided the control of the
chemistry'f the contained fluid is verified by
periodic sampling and test.

(d) Component connections, piping. and as-

sociated valves, and vessels (and their supports). that
are 4 in. nemine i pipe size enri smeiier.

s

'The control of fluid chemistry is intended to minimize corrosive
effects, particularly stress corrosion.
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IWC-2010 INSPECTION

Examinations shall be witnessed or otherwise
verified by an Inspector except for examinations
performed during normal system operation.

IWC-2100 PRESERVICE INSPECTION

(a) All detailed examinations listed in Tables IWC-
2520 and IWC-2600 shall be performed completely,
once, as a prescrvice examination requirement prior
to initialplant startup.

(b) Shop and field examinations may serve in lieu
of the on-site preservice examinations, provided:

(1) in the case of vessels only, the hydrostatic test
required by Section IIIhas been completed,

(2) such examinations are conducted under
conditions and with equipment and techniques
equivalent to those which are expected to be en:-

ployed for subsequent inservice examinations, and
(3) the shop and field examination records are or

can be documented and identified in a form con-
sistent with those required in IWA-6000.

IWC-2400 INSPECTION SCHEDULE

IWC-2410 INSPECTION PROGRAM

IWC-2411 Nondestructive Examination

(a) Inservice examinations may be performed
during normal system operation or during plant
outages.

(b) The examinations required by IWC-2520 shall
be divided among the number of components of the
same size and geometry in each of the multiple
streams of a system which perform the same (or
redundant) functions, ~ such that the total ex-
aminations completed over the system's service
lifetime,will be equivalent to having performed l00%
of the required examinations in one of thc multiple
streams of the system. Systems or portions of systems

with a single stream shall be examined such that l00%
of the required examinations of the components will
be completed over the system's service lifetime.

(c) The required examinations for systems with
multiple streams shall be distributed among the total
number of components and streams by the ap-
plication of the followingprocedure:

(I) Determine the number of areas subject to
examination (Table IWC-2520) for all components
(of the same size and geometry) in one of the multiple
streams of thc system. (Where the multiple streams
have an unequal number of areas subject to ex-
amination, usc the average.)

(2) Assign an approximately equal number of
thc required examination areas among the respective
components in each of the multiple streams of the
system.

(3) Select different components (or areas of
components) to be examined in each of the 'multiple
streams of the system.

(d) If the number of areas subject to examination in
a specific category is less than thc number of streams,
at least one such area shall be examined.

(e) The required examinations assigned to the
components in each stream of the system shall be
completed by the end of the service lifetime, but
divided among the number of inspection intervals
(e.g., four intervals for 40-year design service lifetime)
in accordance with the followingrules:

(I) Distribute, to the extent practicable, the
required number of examinations uniformly among
the number of inspection intervals.

(2) Perform at least part of thc required ex-
aminations by the expiration of one-third, two-thirds
and the end of each inspection interval, where the
number of required examinations are distributed in
accordance with IWC-2410(e)(1).

(3) Perform at least one examination in each
stream of a system during each inspection interval.
Select a different component among thc multiple
streams during each inspection interval.

(4) To the extent practicable, select periods for
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INC-2000-EXAi4INATIONAND INSPECTION INC-24 I I-INC-2600

the required examination such that the intervals
between examinations for a specific examination
category will not exceed the inspection interval (i.e.,
10 years).

IWC-2412 'Prcssure Test and Visual Examiriation

(a) The examinations and tests required by IWC-
2510 for the components inspected in accordance
with the provisions of IWC-1220 shall be distributed
as follows:

(J) Between 25 and 33i/s% of the required
examinations shall be completed by the expiration of
one-third of each inspection interval.

(2) Between 50 and 66%% of the required
examinations shall be completed by the expiration of
two-thirds of each inspection interval.

(3) The remaining required examinations shall
be completed by the cnd of each inspection interval.

(b) The examinations and tests required by IWC-
2510 for all other components shall be performed at
least once toward the end of each inspection interval.

IWC-2430 ADDITIONALEXAMINATIONS

Examinations that reveal unacceptable structural
defects in a category and in one multiple stream of the
system shall be extended to include an additional
number (or areas) of components in the same

category approximately equal to that number initially
examined. In the event further unacceptable struc-
tural defects are revealed, all of the same

component(s) in the other multiple streams of the

system shall be examined.

IWC-2500 EXAiVIINATION
REQUIREMENTS

IWC-2510 EXEMPT AND NOiNEXEMPT
COMPONENTS

Components shall be examined in accordance with
IWA-5000 and IWC-5000.

IWC-2520 NONEXEMPT COMPONENTS

Components shall be examined in accordance with
the requirements specified in Table IWC-2520.

IWC-2600 EXAMINATIONMETHOD
REQUIREMENTS

The method of examination for the components
and parts of the pressure-retaining boundaries shall

comply with those tabulated in Table IWC-2600
except where alternate examination methods arc used

that meet the requirements of IWA-2240.
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Table INC-2520 SECTION XI —INSERVICE INSPECTION OF NUCLEAR POPOVER PLANT COMPONENTS

TABLE IWC-2520

EXAMiNATIONCATEGORIES

n

AREAS SUBJECT TO EXAMINATION
C-A

EXTENT OF EXAMINATIONS

PRESSURE-RETAINING WELDS IN PRESSURE VESSELS

The areas shall inchrde shell and head circumferential wclds
which are gross structural discontinuities.'his includes weld
metal and base metal for one plate thickness beyond the cdgc of
the weld joint.

The examinations shall cover at least 20go of each circum-
ferential weld, uniformly distributed among three areas around
thc vessel circumfcrcncc.

The areas shall include thc nozzle-to.vessel attachment welds

C-B

PRESSURE-RETAINING NOZZLE WELDS IN VESSELS
1

The examination shall cover 10%/o of thc nozzle-to-vessel attach-
ment weld.

INTEGRALLYWELDED SUPPORT ATTACHMENTSTO VESSELS

Thc areas shall include the welds ofexternal support attachment, The examinations shall cover 100% of thc weld.

brackets, lugs, etc.

C-D

PRESSURE. RETAINING BOLTING EXCEEDING 1-INCH IN DIAMETER

Thc areas shall include bolts, studs, nuts, bushings, washcrs, and
tltreads in base material and flange ligaments betsvecn threaded
stud holes.

Visual examinations performed during each inspection interval
shall cover 10(Q of the bolts, studs, nuts, bushings, and threads
in base material and flangc ligaments between threaded stud
holes.

Nondestructive examinations shall bc performed on 1(Yfo of the
bolting in each joint, but not less than two bolts or studs per
joint.

Bushings, threads, and ligaments in base material of flanges are

required to be examined, only when thc connection is dis.
assembled.

Bolting may bc examined either in phce under tension, when thc
connection is disassembled, or when thc bolting is removed.

C-Ec1

SUPPORT MEMBERS FOR PIPING, VALVESAND PUMPS

The areas shall include the external support attachments. This
includes thc wclds to thc pressure. retaining boundary and thc
base metal beneath thc weld zone and along the support attach-
ment member for a distance of tsvo support thicknesses.

The examinations performed during each inspection interval
shall cover 100/o of thc major load bearing clcmcnts of the sup-
port structure and hanger.

C-E-2

SUPPORT COMPONENTS FOR PIPING, VALVESAND PUMPS

The areas shall include thc support components which cxteml
from thc piping, valve, and pmnp attachment, and including the

attachment to the supporting structure.

'ross srrucrurci discondn iry is 0 i cd in NB.32132.

Thc examination performed during each inspection interval shall
cover all support components.

Thc support settings of constant and variable spring type
hangers, snubbers, and shock absorbcrs shall be vcrificd.



INC-2000-EXAMliNATIOiNAND INSPECTION Table IIVC-2520

TABLE IWC.2620 (CONT'0)
EXAMINATIONCATEGORIES

h

AREAS SUSJECT TO EXAMINATION EXTENT OF EXAMINATIONS

C-F

PRESSURE-RETAINING WELDS IN PIPING, PUMPS, AND VALVES IN SYSTEMS WHICH CIRCULATE REACTOR COOLANT

The areas shall include:

a. circumferential butt wclds at structural discontinuities.'.

circumferential butt welds in piping within 3 pipe diameters
of the centerline of rigid pipe anchors, or anchors at the pene-
tration of the primary reactor containmcnt, or at rigidly
anchored components.

c. longitudinal weld joints in pipe fittings (i.e., in tees, elboivs,
reducers).

d. branch connection weld joints.
e. pump casing and valve body weld joints.

This includes the weld metal and base metal for onc-wall thick-
ness beyond the edge of weld.

Thc examinations shall cover 100% of the weld.

C-G

PRESSURE-RETAINING WELDS IN PIPING, PUMPS, AND VALVES IN SYSTEMS
WHICH CIRCULATE OTHER THAN REACTOR COOLANT

The areas shall include 50% of the total number of the followirtg
welds:

a. circumferential but t welds at structural discontinuities.'.

circumfcrcntial butt wclds in piping within 3 pipe diameters
of thc centerline of rigid pipe anchors, or anchors at thc pene-
tration of thc primary reactor containment, or at rigidly
anchored components.

c. longitudinal weld joints in pipe fittings (i.c., in tees, elbows,
rcduccrs).

d. branch connection weld joints.
e. pump casing and valve body weld joints.

This includes the weld metal and base metal for onc wall thick-
ness beyond thc edge of weld.

Thc welds selected shall provide a rcprcscntative sampling among
the total number of welds covered by (a) to (e) above.

'fhe examination shall cover 100% of the weld.

'tructural discontinuities include weld joints at pipe-tovessel noulc, pipe-to-valve body, pipe-to-pump casing, pipe-to-tittings (i.c.,
elbows, tees, reducers, flangcs), and pipe-to.pipe of diffcrcnt schedule wall thickness.
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Table INC-2600 SECTION XI —INSERVICE INSPECTION OF NUCLEAR I'OiVEI<PLANT COMPONENTS

TABLE IWC-2600
COMPONENTS, PARTS, AND METHOD OF EXAMINATION

Item
No.

C1.1
C1.2
C1.3
C1.4

Examination
Category

Table
IWC.2520

C.A
C.B
CC
CD

Components and Parts to
be Examined

PRESSURE VESSELS
Circumferential butt welds .

Nozzle to.vessel welds
Integrallymelded supports
Pressure-retaining bolting

Method

Volumetric
Volumetric
Surface
Visual and either surface

or volumetric

C2.1
C2.2
C2.3
C2.4

C2.5
C2.6

C3.1
C3.2

C3.3
C3.4

~ 'C4.1
C4.2

Q4.3
C4.4

C.F,C G
C.F,C G
C.F, C-G

C.D

C-E-1
C.E.2

C.F, C.G
C-D

C.E.1
C.E-2„

C-F, CiG
C.D

C.E-l
C E-2

PIPING
Circumferential butt welds
Longitudinal weld joints in fittings
Branch pipe to.pipe weld joints
Pressure retaining bolting

Integrallymelded supports
Support components

PUMPS
Pump casing welds
Pressure. retaining bolting

Integrallyevolded supports
Support components

VALVES
Valve body welds
Pressure. retaining bolting

Integrally~aided supports
Support components

Volumetric
Volumetric
Volumetric
Visual and either surface

or volumetric
Surface
Visual

Volumetric
Visual and either surface

or volumetric
Suttace
Visual

Volumetric, .

Visual and either surface
or volumetrtc

Surface
Visual
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(In Course of Preparation)
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IWC-4200 GENERAL REQUIREMENTS

The repair rules of IW8-4000 shall apply.
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IWC-5200 SYSTEM TEST
REQUIREMENTS

IWC-5220 PRESSURE

(a) The system hydrostatic test pressure shall be at
least 1.25 times the system design pressure (Pp) and
conducted at a test temperature not less than 100 F
except as may be required to meet the test temp-
erature requirements of IWA-5230.

(b) The test pressure may be reduced in accordance
with the following table when system hydrostatic
testing is required to be conducted at temperatures
above 100 F in order to meet the fracture toughness
criteria applicable to ferritic materials of which the
system components are constructed.

Test Temperature Test Pressure

100 F
200 F
300 F
400 F
500 F

1.25 Pp
1.20 Pp
1.15 Pp
1.10 Pp

, 1.05 Pp

(c) For components that are not required to
function during reactor operation, the system test
pressure shall not be less than 100% of the pressure
developed during the conduct of a periodic system
inservice test.'n the case of storage tanks, the
nominal hydrostatic pressure developed with the tank
filled to its design capacity shall be acceptable as the
system test prcssure.

(d) Open-ended portions of a nonclosed system
(e.g., suction line from a storage tank, or discharge
line of a containment spray header) extending to tite
first shutoff valve may be exempted from the test
requirements of IWC-2510.

rSystem inservicc tests include pressurization of systems to
conduct functional tests (i.e., valves and pumps), or a system
pressure tcsL P
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IWD-1100 SCOPE

This Subsection defines rules and requirements for
inservice inspection of Class 3 pressure-retaining
components (and their supports) in lightwater cooled
power plants.

IWD-1200 EXAMINATION
REQUIREMENTS

The examination requirements of IWD shall apply
to Class 3 pressure-retaining components (and their
supports).
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ART'1CI E IVVB-2000
INSPECTION REQUIREMENTS

IYVD-2100 PRESERVICE INSPECTION

All examinations required by this Article shall be
performed completely, once, as a preservice ex-
amination requirement prior to initialplant startup.

IWD-2400 INSPECTION SCHEDULE

IWD-2410 INSPECTlON PROGRAM

(a) Inservice examinations may be performed
during system operation plant outages.

(b) 100% of the components shall have been tested
and examined in accordance with IWA-5000, IWD-
5000, and IWD-2600'y the expiration of each
inspection interval.

(c) In addition, 100% of the components shall have
been examined in accordance with IWA-5240 and
IWD-2600 while in operation or during system
inservice testing, by thc expiration of cvcry one-third
of each inspection interval.

IWD-2600 EXAMINATION
REQUIREMENTS

Components in systems'r portions of systems
shall be subjected to the followingexamination:

(a) Visual examination shall be conducted for
evidence of component leakages (other than con-
trolled or collected leakages), structural distress, or
corrosion, when the system is undergoing either a

system inscrvice test, component functional test (i.e.,
valves and pumps) or a system pressure test.

(b) In the case of buried components (e.g., un-
derground piping), valves shall be provided to permit .

isolation of the buried portions of piping for the
purpose of conducting a system pressure test in lieu of
the visual examination. A loss of system pressure
during the test shall constitute evidence oF component
leakage.

(c) Supports (restraints) and hangers for com-
ponents exceeding four-inch nominal pipe size whose
structural integrity is relied upon to withstand design

"

loads when thc system function is required shall be
visually examined to detect any loss of support
capability, and evidence of inadequate restraint.

'Amo g the spur ms innludsd in this group, ths following srn
typical examples:

(a) Component cooling water systems for residual heat removal
from the reactor.

(b) Cotnponent cooling water systems for emergency core
cooling. post-accident containment heat removal and atmosphere
cleanup.

(c) Portions of service water systems required to accomplish the
functions associated wtth systems(t) and (2) above.
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(In Course of Preparation)
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DVD-4200 GENERAL REQUIREMENTS

The repair rules of IWB-4000 shall apply.
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IWD-5200 SYSTEM TEST
REQUIREMENTS

(a) The system test pressure shall be at least 1.10

times the system design pressure.

(b) ln thc case of storage tanks, the nominal
hydrostatic pressure developed ivith the tank filled to
its design capacity shall be acceptable as the system
test pressure.

(c) Open-ended portions of a system (e.g., suction
line from a storage tank) extending to the first shutoff
valve may be exempted from the test requirements of
IWD-5200.
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IWP-1100 SCOPE

This subsection defines the rules and requirements
for inservice testing of Class I, 2, and 3 pumps which
are installed in water-cooled nuclear power plants and
which are provided with an emergency power source.
The results of these tests are to be used in assessing
operational readiness of the pumps during their
service life.

IWP-1200'XCLUSION

Drivers arc excluded except when the pump and
driver form an integral unit and the pump bearings
are in the driver.

IWP-1300 OWNER RESPONSIBILITY

In addition to the requirements of ISA-1400, the
Owner shall have included as part of thc pump and
plant design all necessary valves, instrumentation.
and such other provisions as may be required to

comply with this subsection.

IWP-1400 BY-PASS LOOPS

In cases whcrc a pump cannot practically be tested
in its regular circuit, a by-pass loop may be used.

IWP-1500 DETECTION OF CHANGE

The hydraulic and mechanical condition of a pump
relative to a previous condition can bc determined by
attempting to duplicate by test a set of basic reference
parameters. Deviations detected are symptoms of

changes and, depending upon the degree of deviation,
indicate need for further tests or corrective action.

IWP-1600 DETECTION OF HYDRAULIC
CHANGE

Rotative speed, flowrate, and differential pressure
are basic parameters which, when a pump is operating
with adequate suction conditions describe the hy-
draulic characteristics of a pump. These parameters
are related by the functional equation

hP= F(Ym Qg)

During test when the values of any two of these
parameters are adjusted to reference values the value
of the third parameter is established. If the test data
indicates that a deviation from a previous reference
value has occurred and all test data is correct, a
change has taken place in the hydraulic components
of the pump which may warrant corrective action.
Thus, there is the requirement to measure these basic
parameters.

IWP-1700 DETECTION OF MECI.IANICAL
CHANGE

Vibration and bearing temperature are two basic
parameters which describe the mechanical char-
acteristics of a pump. Values determined under a

specific dynamic load, i.e. speed. differential pressure,
and flow rate, should be duplicated in future tests
under similar load conditions. Deviations from
reference values may indicate changes in the me.-

chanical components which may warrant corrcctivc
action. Thus there is the requirement to measure these
basic parameters.
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ItyVP-21DD DEFINITIONS

IWP-2110 PUMPS

The term pumps as used herein, refers only to those
of the centrifugal and displacement type.

IWP-2111 Inseryice Test

lnservice test is a special test procedure for
obtaining through - measurement-,-=-or- observation,
information to determine the operational readiness of
a pump. These tests are not designed to establish
complete pump performance.

IWP-2112 Normal Plant Operation

The term "normal plant operation" as used herein,
rcfcrs to the respective conditions of start-up, hot
standby, operation, or cool-down of the nuclear
power plant.

IWP-2113 Operational Readiness

Operational readiness is the capability of a pump to
fulfillits function.

packing ring, mechanical seal maintenance, which
does not require disassembly of the pump or re-
placement of pump parts.

IWP-2116 System Resistance

System resistance is the hydraulic resistance to flow
in a system.

Symbols Quantities Units

Unit
Abbrevia.

tions

IWP-2117, Variable Resistance Systems

A variable resistance system is one wherein the
hydraulic resistance is varied to duplicate a reference
flow rate or differential pressure.

IWP-2118, Fixed Resistance Systems .'... ''."*
A fixed resistance system is one wherein the

hydraulic resistance remains unchanged from test to
test.

TABLE IWP-1100.1
SYMBOLS, QUANTITIES, AND UNITS

IWP-2114 Inscrvice Life

Inscrvice life is that period in the life of a pump
from the time it is installed and accepted for service
until it is retired from service.

IWP-2115 Routine Servicing

Routine servicing is the performing of planned,
preventive maintenance, such as changing oil, flush-
ing cooling system, adjusting packing, or adding a

aP

Pi

0
r

Tb
V

Differential pressure
across pump

Inlet pressure

Flow rate
Subscript denotes

reference quantity
Bearing temperature
Vibration amplitude

(Peak.tok'eak)

r
m, 1, E xponents
N Rotative speed Revolutions per

minute
Pounds per square

inch
Pounds per square

inch goge
Gallons per minute

Degrees Fahrenheit
Thousandths of an

inch

rpm

psi

psig

gpm

F
mil



AM'j:CjLKj:%F—3000
JNSERVK.'K 'XKSY PROCEDURKS

IWP-3100 INSERVICE TEST
PROCEDURE

An inservice test shall be conducted with the pump
operating at nominal motor nameplate speed for
constant speed drives and at a speed adjusted to the
reference speed for variable speed drives. In variable
resistance systems the. resistance of the system shall be
varied until either the measured differential pressure
or thc lneasured flowrate, but not both, shall equal the
corresponding refercncc value. In variable or fixed
resistance systems the Test quantities shown in Table
IWP-3100-1 shall then be measured or observed as
directed in this Subsection. Each „measured test
quantity shall then be compared to the reference value
of the same quantity. Any deviations determined shall
be compared to the limits given in Table IWP-3100-2
and thespecified corrective action taken.

IWP-3110 REFERENCE VALUES

Rcfcrence values are defined as one or more fixed
sets of values of the quantities shown in Table IWP-
3I00-) as measured or observed when the equipment
is known to be operating acceptably. Allsubsequent
test results shall be compared to these reference values

or to new reference values established in accordance
with paragraphs IWP-3111 and IWP-3112. Reference
values shall be determined from the results of an
inservice test which may be run during preoperational
testing or from thc results of the first inscrvice test run
during power operation. Reference values shall bc at
points of operation readily duplicated during sub-
sequent inservice testing.

IWP-3111 Effect of Pump Replacement, Repair,
and Routine Servicing on Reference
Values

After a pump has been replaced, a new set or sets of
reference values shall be determined from the

results'f

the first inservicc test run after the pump is put into
Service. When a reference value or set of values may
have been affected by repair or routine servicing of -.

'he pump, a new reference value or sct of values shall
be determined or the previous valu'e reconfirmed by
an inscrvice test run prior to or within 96 hours after
return of the pump to normal service. Deviations
bctivecn thc previous and new set of reference values
shall bc identified and verification that the new values
represent acceptable pump operation shall be placed
in the pump record.

TABLE IVIP-3100.1

INSERVICE TEST QUANTITIES

Quantity Measure Observe

Speed, N (if variable speed)
lnle! prcssure Pl
Differential Prcssure, hP
Flow rate, Q
Vibration Amplitude, V
Proper lubricanr level or prcssure
Bearing Temperature Tb

'n a fixed resistance system it is required to measure hp or
Q, not both. In a variable resistance system both shall bc
measured.

', Ilcasurc bcforc pump slartup and during test.

IWP-3112 To Establish an Additional Set of
Reference Values

Should it be necessary or desirable for some reason
other than stated in paragraph IWP-3111 to establish
an additional set of reference values, an inservice test
shall first be run at thc conditions of an existing set of
reference values and the results analyzed. Ifoperation
is satisfactory,,a second test run at the new reference
conditions shall follow as soon as practical. The
results of this test shall establish the additional sct of
reference values. Whenever an additional set of
rcfercncc values is established, the reasons for so
doing shall be justified and documented in the pump
record.

75



llVP 3200 IWP 3500 „SECTION XI INSERYICE IiISPECTIOi l OF NUCLEAR POPOVER PLANT COMPONENTS

TABLE IWP-3100 2

ALLOWABLERANGES OF TEST QUANTITIES

Test
Quantity

Alert Ranges Required Action Ranges

Acceptable Range Low Values High Values Low Values High Values

Pi
hP
Q
V
V

Tb

When 0 CVr C 0.6 mil
When 0.6 mil <Vr C 2.0 mil

i

.93 to 1.02 BPr

.94 to 1.02 Qr
V-0 to 1 mil
V-0 to 2Vr mil

i
.90 to .93nPr
.90 to .94 Qr
None
None

When Vr > 5.0 mil V-0 to 1 4Vr mil

When 2.0 mil <Vr C S.O mil V-0 to l2+ Vr) mil None

I

1.02 to.1.03nPr
1.02 to 1.03 Qr
V-1 to 1.5 mil
V-2Vr mil to

3Vr mil
V-2 (2+ Vr) mil to

14+ Vr) mil,
V-L4Vrmil to

1.8Vr mil
2

< .90dPr
< .90 Qr
None
None

None

None

I

> 1,03APr
> 1.03 Qr
V > 1.S mil
V > 3Vr mil

V > 14+ Vr) mil

V > 1.8Vr mil

'ishall be within the limits specified, by the Owner in thc pump record.
s Tb shall be within the limits specified by the Owner in the pump record.'cc ttVP-3230

'WP-3200ANALYSIS OF RESULTS

IWP-3210 ALLOWABLERANGES OF
INSERVICE TEST QVANTITIES

The allowable ranges of inservice test quantities in
relation to the reference values, are tabulated in Table
IWP-3100-2. In the event these ranges can not be met,
the Owner shall specify in the pump record the
reduced range limits to allow the pump to fulfillits
function, and those limits shall bc used in lieu of the

ranges given in fable I'iVP-3100-2.

isfactory inservice test has been conducted in ac-
~ cordance with IWP-3111.

IWP-3300 SCOPE OF TESTS
Each inservice test shall include the measurement

and observation of all quantities in Table IWP-3100-1
except bearing temperatures which shall be measured
during at least onc inservice test eac'h year.

IWP-3400 FREQUENCY OF INSERYICE
TESTS

IWP-3220 TIME ALLOWED FOR ANALYSIS
OF 'I'ESTS

All test data shall be analyzed within 96 hours after
completion of a test.

IWP-3230 CORRECTIVE ACTION

(a) If deviations fall within the "Alert Range" of
Table IWP-3100-2, the frequency of testing shall be
doubled until the cause of the deviation is determined
and corrected and either the existing reference values
rcvcrificd or a new set established per IWP-3111.

(b) When subsequent tests show deviations greater
than allowed (scc Table IWP-3100-2), the instruments
involved may be recalibrated and thc test rerun.

(c) If the deviations fall within the "Required
Action Range" of Table IWP-3100-2, thc pump'shall
be declared inopcrativc, and not returned to service
until the condition has been corrected. The corrective
action shall be considered completed when a sat-

(a) An inservice test shall be run on each pump.
nominally each month during normal plant operation.
It is recommended that this test frequency be
maintained during shutdown periods where this can
reasonably bc accomplished, although this is not
mandatory. If it is not tested during plant shutdown.
the pump shall be tested within one week after plant is
returned to normal operation.

(b) Pumps that are operated more frequently than
every month need not be run.or stopped fora special
test. provided the plant Iog shows each such pump was
operated at least once every month at the reference
conditions and the quantities specified were meas-
ured. observed, recorded, and analyzed.

IWP-3500 DURATION OF TESTS

(a) AVhcn measurement of bearing temperature is
not required, each pump shall be run for at least five
minutes under conditions as stable as the'system

76



IMP-3000-INSERVICE TEST PROCEDURES IWP.3500

permits. At the end of this time at least one
measurement or observation of each of the quantities
specified shall be made and recorded.

(b) IVhen measurement of bearing temperature is
required, each pump shall be run until the bearing

temperatures (IMP-4310) stabilize, and then the
quantities specified shall be measured or observed
and recorded. A bearing temperature shall bc con-
sidered stable when three successive readings taken at
ten minute intervals do not vary by more than 3%.
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IWP-4110 QUALITY

All instruments shall have nominal errors within
limits shown in Table IWP-4110-1. Station in-
struments meeting these requirements shall be ac-
ceptable.

IWP-4111 Range

Thc full scale range ofeach instrument shall be not
greater thari four time's the reference value. "

„. IWP-4112 Instrument Location, Transmitters,
Cotnputcrs

instruments shall be located at their input source
and read directly or via video transmission. or
transmitters may be used. Instrument outputs may be
fed directly into'a computer for processing and
indication, or digital printout.

IMP-4113 Calibration

All instruments, together with their transmitters
where used, shall be calibrated prior to the es-

tablishment of reference quantities. All new or
repaired instruments shall be calibrated prior to test
use. A system of calibration records shall be used to
identify each instrument and its date of calibration, or

TABLE IWP-4110.1
NOMINAI MAXIMUMINSTRUMENT ERRORS

alternatively each instrument may contain an at-
tached tag or sticker that records the date of last
calibration. Except as required above, all instruments
used for these tests shall be verified for calibration
validity on a regular basis as established by the
Owner.

IWP-4114 Fluctuations

Symmetrical damping devices or averaging tech-
niques may be used to reduce instrument fluctuations
to within ~ 2'f thc observed reading. Hydraulic'.
readings may be damped by using gage snubbers or» „.

by throttling small valves in instrument lines. If-
throttling of small valves is used the operator shall
alternately open and close the valve several times to
verify unobstructed pressure communication, while
observing the instrument reading.

IWP-4115 Position Sensitive Instruments

Instruments whose readings art.'position sensitive
shall be either permanently mounted or provision
shall be made to duplicate position for each test.

IWP-4200 PRESSURE MEASUREMENT

IWP-4210 GAGE LINES

lf a gage linc is such that the presence or absence of
liquid could produce a difference of more than t/~%in
the indicated value of thc measured pressure, means
shall be provided to assure or determine the presence
or absence of liquid as required for the static
correction used.

Pressure
Oifferential pressure
Ffowrate
Speed
Temperature
Vibration amplitude

x 2/0 of full scale
a 2% of fuil scaie
s 2%of full scale
s 2% of full scaie
s 5% of full scale
+ 5% of full scale

IWP-42 I 1 Pressure Tap Construction

Pressure taps shall be flush with and normal to the
wall of the liquid passage.
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IWP-4212 Prcssure Tup I.ocation

Pressure taps shall bc located in a section of the
flow path that is expected to have reasonably stable
flow as close as practical to the pump. Any line valves
between inlet and discharge pressure taps shall be in
an open position during the inservice test.

IWP-4213 Differential Prcssure

The differential pressure across a pump shall be
determined by usc of either a differential pressure
gage or differential pressure transmitter that provide
direct measurement of pressure difference, or by
taking the difference between the pressure at a point
in the inlet pipe, and the pressure at a point in the
discharge pipe.

IMP-4300 TEMPERATURE
MEASUREMENT

IWP-4310 BEARINGS

The temperature of all centrifugal pump bearings
and main shaft bearing of reciprocating pumps shall

-be measured "at points selected to be responsive to
changes in the temperature of the bearing. Oil
temperature, prior to the oil entering a cooler, shall be
considered the bearing temperature.

IMP-4400 ROTATIVE SPEEDS

For all pumps directly coupled to motor drivers of
either synchronous or induction type, the rotative
shaft speed need not be measured. When any other
type of driver or a variable speed coupling is used, the
rpm of the pump shaft shall be determined by
measurement.

IMP-4500 VIBRATION

IWP-4510 VIBRATION AMPLITUDE

At least one displacement vibration amplitude
(peak-to-peak composite) shall be read during each
inservice test. The direction of displacement shall be
measured in a plane approximately perpendicular to
the rotating shaft, and in the horizontal or vertical
direction that has the largest deflection for the
particular pump installation. The location shall
generally be on a bearing housing, or its structural
support, provided it is not separated from the pump
by any resilient mounting. On a pump coupled to the
driver, the measurcmcnt shall be taken on the bearing
housing near the coupling; on close-coupled pumps,
thc measurement point shall be as close as possible to
the inboard bearing. On reciprocating pumps, the
location shall be on the bearing housing of, the main
pump drive shaft, approximately perpendicular to
both the shaft and the line of plunger travel.

liVP-4520 INSTRUMENTS TO iVIEASURE
AMPLITUDE

One of the following types'of instruments shall be ''=

used:
(a) Seismic transducer with transmission to a

remote readout location.
(b) A portable-type vibration indicator. The probe

or measurement rcfcrence point shall be clearly
identified to permit subsequent duplication in both
location and plane.

(c) An appropriately calibrated proximity meas-
uring instrument that is designed for detecting the
radial deflection of the rotating shaft or coupling.

The frequency response range, of readout system
shall be from half minimum speed to at least
maximum pump shaft rotational speed.



IWP-6200 REQUIREMENTS

IWP-6210 SUMMARY LISTING

A summary listing all pumps covered by this
Subsection shall be maintained in a format that shall
portray the current status of the test progratn. When
all quantities measured during a test are within the
acceptable range of Table IWP-3100-2, only the date
of each successful test shall be listed.

IWP-6220 PUMP RECORDS

The Owner shall maintain a record for each pump
covered by this subsection which shall include the
following:

(a) The name of the manufacturer, the man-
ufacturer's model and sertal or other identification
number.

(b) A copy of the manufacturer's acceptance test
report, il'any, or a summary thereoF.

IWP-6230 INSERVICE TEST PLANS

The test plans shall include thc following:

(a) The hydraulic circuit to be used.

(b) The location and type of measurement for each
of thc required test quantities.

(c) The reference values(Table IWP-3100-1), limits
"of P; and Tt,(Table IWP-3100-2) and any other values
required by this Subsection.

IWP-6240 RECORD OF TESTS

The record shall include the following:

(a) Date of test.

(b) Measured and observed quantities.
(c) Identification of instruments used.

(d) Comparisons with allowable ranges of test
values and analysis of deviations.

(e) Requirement for corrective action.
g Signature of the person or persons responsible

for conducting and analyzing the test.

IWP-6250 RECORD OF CORRECTIVE
ACTION

The record shall include a summary of the
corrections made and the subsequent inservice test
and confirmation oF operational adequacy, IWP-
3111, and the signature of the individual responsible
forcorrective action and verification of results.

IWP-6260 RECORD ACCESS

The inservice test plans and records shall be
maintained at the plant and shall be accessible for
audtt.
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IWV-1100 SCOPE

This Subsection defines the rules and requirements
for inservice testing,of Code Classes 1,2, and 3 valves
subject to the exclusions of IWV-1300, which are
installed in commercial water-cooled nuclear power
plants and which fall in the categories defined in
IWV-2101. Test results are intended to verify valve
operational readiness on a continuing basis.

IWV-1300 EXCLUSIONS

Valves that are not covered by this Subsection
include valves used for operating convenience only
such as manual vent, drain, instrument and test
valves, and valves used for maintenance only.

IWV-1400 OWNER RESPONSIBILITY

In additior> to the requirements in IWA-1400, each
specific valve to be tested by the rules of this
Subsection shall be identified by thc Owner and listed
in the plant records (IWV-6000).
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IWY-2100 YALYE

"Valve" is any type of valve within the scope of this
Subsection with any type of actuation such as manual,
power, or self-actuated. and includes the actuating
and position indicating system. External control and
protection systems responsible for sensing plant
conditions and providing signals for valve operation
are not included.

IWV-2110 CATEGORIES OF VALVES

Categories'f valves subject to the rules of this
Subsection arc defined as:

(rr) Category A—valves for which seat leakage is
limited to a specific maximum amount in the closed
position for fulfillmentof their function.

(b) Category 8—valves for which seat leakage in
the closed position is inconsequential for fulfillment
of their function.

(c) Category C—valves which are self-actuating in
response to some system characteristic, such as
pressure (relief valves) or flowdirection (check valves).

(d) Category D—valves which are actuated by an
energy source capable of only one operation, such as
rupture disks or explosive actuated valves.

tCombiaadou of cat gories, such as categoriea AC are tobe used
when morc than one distinguishing category characteristic is
applicable. In such cases, all rcquircments of each of the
individual categories arc applicable, although duplication or
repetition of common testing requirements is not necessary.

(e) Category E—valves which are normally locked
(or sealed) open or locked (or sealed) closed to fulfill
their function.

IWV-2120 OPERATIONAL READINESS

Operational readiness is the capability of a valve to
fulfillits function.

IWV-2130 INSERVICE TEST

Inservice test is a special test procedure for
obtaining through measurement or observation,
information to determine the operational readiness of
a valve.

IWV-2140 EXERCISING

Exercising is the demonstration based on direct or
indirect visual or other positive indication that the
tnoving parts of a valve function satisfactorily.

IWV-2150 iVIAINTEN ANCE

Maintenance is routine valve servicing or work on a
valve undertaken to correct or prevent an abnormal
or unsatisfactory condition.

IWV-2180 INSERVICE LIFE

Inscrvice life is that period in the lifeof a valve from
the time it is installed and accepted for service until it
is retired from service.
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AM'ICjLKI'pIt'V-3000

fEST PII'.OCKDURKS

IWV-3100 PRESERVICE TESTS

Each valve, after installation, and prior to service,
shall be given the inservice tests required by this
Subsection for its specific category. These tests shall
be conducted under conditions similar to those to be

'xperiencedduring subsequent inservice tests.

IWV-3200 VALVE REPLACEMENT,
REPAIR AND MAINTFNANCE

After a valve or its control system has either been
replaced, repaired, or has, undergone maintenance
that could affect its performance, and prior to the
time it is returned to service, it shall bc tested as

necessary to demonstrate that the performance
parameters which could be affected by the re-
placement, repair, or maintenance are within ac-
ceptable limits. Adjustment of stem packing; removal
of the bonnet, stem assembly, or actuator; or
disconnection of hydraulic or electrical lines are
examples of maintenance that could affect valve
performance parameters.

IWV-3300 CHECK OF VALVE-POSITION
INDICATOR

Alt valves with remote position indicators. which
during plant operation are inaccessible for direct
observation, shall be visually observed at the same (or
greater) frequency as scheduled refueling outages but
not less than one observation every 2 years, to confirm
that remote valve indications accurately reflect valve
operation.

IWV-3400 INSERVICE TESTS,
CATEGORY A, CATEGORY B
VALVES

IWV-3410 VALVE EXERCISING TEST

(a) I'est Frequency. Category A and B valves shall
be exercised at least once every 3 months, with the
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exception as defined in IWV-3410(b) (1), (e), and (f).
(b) Exercising Procedure

(l) Valves shall be exercised to the position
required to fulfilltheir function unless such operation
is not practical during plant operation. Ifonly limited
operation is practical during plant operation the valve
shall be part-stroke exercised during plant operation
and full-stroked during each cold shutdown; in case
of frequent cold shutdowns these valves need not be
exercised more often than once every 3 months.
Normally closed valves that cannot be operated
during normal plant operation shall be specifically
identified by thc Owner and shall be full-stroke
exercised during each cold shutdown; in case of
frequent cold shutdowns these valves need not be
exercised more often than once every 3 months.

(2) The necessary valve stem or disk movement
shall be established by exercising the valve while
observing either an appropriate indicator which
signals the required change of valve stem or disk,
position, or indirect evidence, such as changes in
system pressure, flow rate or temperature which
reflect stem or disk position.

(c) Popover Operated Valves

(l) The limiting value of full stroke time of each
power operated valve shall be specified by the owner.

(2) The stroke'time of all power-operated valves
shall be measured to the nearest second or 10%of the
maximum allowable stroke time, whichever is less,
whenever such a valve is full-stroke tested.

(3) If an increase in stroke time of 25% or more
from the previous test for valves with stroke times
greater than ten seconds or 50% or more for valves
with stroke times less than or equal to ten seconds is
observed, test frequency shall be increased to once
each month until corrective action is taken, at which
time the original test frequency shall be resumed. In
any case. any abnormality or erratic action shall be
reported.

(d) Valves in l<egrrlar Use. Valves which operate in
the course of plant operation at a frequency which
would satisfy the exercising requirements of this
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. subsection need not be additionally exercised, pro-
vided that the observations otherwise required for
testing are made and analyzed during such operation
and recorded in the plant record at intervals no
greater than specified in IWV-3410(a).

(e) Fail-Safe Valves. Where practical valves with
fail-safe actuators shall be tested by observing the
operation of the valves upon loss of actuator power.
tiVhen these valves cannot be tested once every 3
months they shall be tested during each cold shut-
down; in case of frequent cold shutdowns, these
valves need not be tested lnore often than once every 3

months.I Valves ln Systems Out ofService. Ifvalves are in
a system that is out of service, exercising is not
required for such valves except immediately prior to
the return of the system to service.

(g) Corrective Actiotf. If a valve fails to exhibit the
required change of valve stem or disk position by this
testing, corrective action, shall be initiated im-

~ mediately. If the condition is not, or can not be
corrected within 24 hours, the valve shall be declared
inoperative. When corrective action is required as a
result of tests made during cold shutdown. the
condition shall be corrected,before startup. A retest
showing accept'able operation shall be run followittg
any required corrective action before the valve is

returned to service.

IWV-3420 VALVE LEAK RATE TEST

(a) Scope. Category A valves shall be leak-tcstcd.
(b) Frequency. Tests shall be conducted at the same

(or greater) frequency as scheduled refueling outagcs,
but not less than once every two years.

(c) Differential Test Pressure. Valve seat leakage
tests shall be made with the pressure differential in the
same direction as will be applied when the valve is

performing its function with the followingexceptions:
(l) Any globe type valve may be tested with

pressure under scat.
(2) Butterfly valves may be tested in either

direction, provided their seat construction is designed
for sealing against pressure on either side.

(3) Gate valves with two-piece disks may be
tested by pressurizing them between the seats.

(4) All valves (except check valves) may be
tested in either direction if the function differential
pressure is IS psi or less.

(5) The use of leakage tests involving pressure
differentials lower than function pressure differentials
are permitted in those types of valves in which service
pressure will tend to diminish thc overall leakage

TABLE IWV-3420-1
CATEGORY A VALVES

PERMISSIBLE LEAKAGE RATES
THESE RATES APPLICABLE PER IWV-3420lf)

Test Medium
Leakage Rate at

Function Prcssure Differential

Water
Air

30
7.5

D'illilitersper hour
D'tandard cubic feet per day

' n Nominal valve size in inches

channel opening. as by pressing tlie disk into or onto
the seat with greater force. Gate valves, check valves.
and globe type valves having function pressure
differential applied over the scat, are examples of
valve applications satisfying this requirement. When
leakage tests are made in such cases using pressures
lower than function maximum pressure differential,
the observed leakage shall be adjusted to function
maximum pressure differential value by calculation
appropriate to the test media and the ratio between

, test and function pressure differential assuming
leakage to be directly proportional to the pressure
differential to the one-half power.

(6) Any valves not qualifying for reduced pres-
sure testing as defined in 3420(c)(S) shall be leak-
tested at full maximum function pressure differential,
with adjustment by calculation if needed to com-
pensate fo'r a difference between service and test
media.

(d) Seat Leakage Measurentent. Valve seat leakage
may be determined by:

(l) draining the line, closing the valve. bringing
one side to test pressure, and measuring leakage
through a downstream telltale connection, or,

(2) by measuring feed rate required to maintain
pressure between two valves, or between two seats of a
gate valve, provided the total apparent leak rate is
charged to the valve or gate valve seat being tested,
and that the conditions required by IWV-3420(c) are
satisfied.

'e)Test Medilon. The test medium s)iall be spec-
ified by the Owner.

(0 Anal>sis of Leakage Rates. Leakage-rate meas-
urements shall be compared with previous meas-
urements and with the permissible leakage rates
specified by the plant Owner for a specific valve. The
values in Table IWY-3420-1 are permissible leakage
rates and shall be used in evaluating inservice test
results when leakage rates are not specified by the
plant owner.
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(g) Corrective ilction

(l) Valves with leakage rates exceeding either the
values specified by thc plant owner, or those rates

shown in Table IWV-3420-1 as directed by IWV-
3420(f), shall be replaced or repaired and retested to
demonstrate satisfactory operation before being
returned to service.

(2) For valve's 6 in. and larger. if a leakage
rate'xceeds

the rate determined by the previous test by an

amount that reduces the margin between measured

leakage rate and the maximum permissible rate by
50% or more, thc test frequency shall be doubled and
tests scheduled to coincide with a cold shutdown until
corrective action is taken, at which time, the original
test frequency shall be resumed. When tests show a

'eakagerate increasing with time, and a projection
based on three or more tests indicates that the leakage
rate of the next scheduled test will exceed the
maximum permissible leakage rate by more than 10%,

the valve shall be replaced or repaired and retested to
demonstrate satisfactory operation before being
returned to service.

IXVV-3500 INSERVICE TESTS,
CATEGORY C VALVES

IWV-3510 SAFETY VALVE AND RELIEF
VALVE TESTS

(a) Test Frequency. Valves shall be tested at the end
of each time period as defined in Table IWV-3510-1.

(b) Test Procedure. Safety valves and relief valves
set points shall be tested in accordance with ASiVIE
PTC 25.2-1966. Bench testing with suitable hydraulic
or pneumatic equipment or testing in place witl
hydraulic or pneumatic assist equipment may be used
as acceptable method permitted under PTC 25.2-
1966.

(c) Additional Tests. Ifany valve in a system fails to
function properly during a regular test, additional
valves in the system shall be tested as determined by
an arbitrary assumption that a twelve month op-
erating period has passed to another refueling, and the
additional valves shall be tested to make the cu-
mulative total tested at least 60 x total valves in this
category, where Y now includes the additional 12

months. (Sec Table IWV-3510-1 for definition of N.)
If any of these additional valves fail to function
properly on test, then all valves in the system in this
category shall be tested.

(ri) Corrective rfction. A valve failing to function
properly during test shall'be repaired or replaced and

TABLE IWV-3510-1
CATEGORY C: SAFETY AND RELIEF VALVES

Testing Schedule

Time Period Number of Valves to be Tested

Srartup through

first refueling

First refueling

through second

refueling

Second refueling

through third

refueling

erc.

N,'inimumof—X total valves in
60

this category.

Additional valves ro make cumulative

Ns'estedat least —X totat
60

valves in this category

Additional valves to make cumulative

tested ar least ~ X total
60

valves in this category

erc.

Nr ~ Ns Ns etc., equal number of months from startup to first
refueling, second rcfucling, third refueling, ctc, EVhcn N is a

number larger than 60, all valves which have not been tested
during the prcccding five year period shall bc tested. Thc follow-
ing period shall then bc considered to be the same as "startup to
first refueling" for purposes of determining test frequency, with
the added rcquircmcnt tlrat at each rcfucling all valves which
have not bccn tested during thc preceding five year period shall
be tested. Subsequent period willbe considered thc same as first
refueling to second rcfucling, ctc., with N determined by count-
ing months from the new starting point.

shall successfully pass a retest before being returned
to service.

IVIVV-3520 CHECK VALVETESTS

(a) fest Frequency. Check valves shall be exercised
at least once every 3 months, with the exceptions as

defined in paragraph IWV-3520(b).
(b) L.vercising Procerlure. Check valves shall be

exercised to the position required to fulfill their
function unless such operation is not practical during
plant operation. Ifonly limited operation is practical
during plant operation the check valve shall be part-
stroke exercised during plant operation and full-
stroked during each cold shutdown. In case of
frequent cold shutdowns these check valves need not
be exercised more often than once every 9 months.
Yormallyclosed check valves that cannot be operated
during normal plant operation shall be specifically
identified by the Owner and shall be full-stroke
exercised during each cold shutdown. In case of
frequent cold shutdosvns these check valves need not
be exercised more often than once every 9 months.

(l) tVorntally Open Valves. Valves normally open
during plant operation whose function is to prevent
reversed flow, shall be tcstcd in a manner that proves
that the disk travels to the seat promptly on cessation
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or reversal of flow. Confirmation that thc disk is on its
seat shall be by visual observation, by an electrical
signal initiated by a position indicating device. by
observation of appropriate pressure indications in the
system, or by other positive means.

(2) Nora(all» Closerl Valves. Valves normally
closed during plant operation, whose function is to
open on reversal of prcssure differential, shall be
tested by proving that the disk moves promptly away
from the seat when the closing prcssure differential is
removed and flow through the valve is initiated, or a
mechanical opening force is applied to the disk.
Confirmation that the disk moves away from the scat
shall be by visual observation, by electrical signal
initiated by a position..indicating device,.by ob-,
ser'vation,of substantially free flow.tlirough the valve
as indicated by appropriate pressure indications in the
system, or by other positive means. This test may be
made with or without flow through the valve. If it is
made without flow through the valve, a mechanical
exerciser shall be used to move the disk. The force or
torque delivered to thc di'sk by the exerciser must be
limited to no more than 10%of the equivalent force or
torque represented by the ininimum emergency,
condition pressure differential acting on the disk, or
200% the actual observed force or torque required to
perform the exercise on the valve when new and in
good operating condition, whichever is less. The disk
movement shall be sufficient to prove that the disk
moves freely off the seat. For swing or tiltingdisk type
valves. if the test is made by use of fluid flow through
thc valve, thc pressure differential for equivalent flow
shall be no greater than that observed during the pre-
operational test. For other types of ch'eck valves, it
shall be shown that disk movcmcnt is sufficient to
provide a flow area of no less than 50%of thc area of
the seat port, or to permit flow adequate for the
function of the valve.

(e) Corree(ive Ac(ion. If a check valve fails to
exhibit the required change of disk position by this
testing, corrective action shall be initiated im-
mediately. If the condition is not, or can not be

corrected within 24 hours. the check valve shall be
declared inoperative. When corrective action is

required as a result of tests made during cold
shutdown. the condition shall be corrected before
startup. A retest showing acceptable performance
shall be run following any required corrective action
before the valve is returned to service.

IWV-3600 INSERVICE TESTS,
CATEGORY D VALVES

IWV-36IO EXPLOSIVELY ACTUATED
VALVE TESTS

. At least 207'f.tlie charges in explosively actuated
valves shall .be removed,.„.fired,,arid replaced every:2
years'ith charge~ from'a fresh'batch."-A sample
charge from the, fresh batch shall have been tested
satisfactorily. In no case shall the charges in such
valves bc older than 10 years. If a charge fails to fire "

during the annual check, all cha'rges with the same
batch number shall be removed, destroyed, and
replaced with charges from a fresh batch. from which, *

a sample charge shall have been, tested satisfactorily.

IWV-3620 RUPTURE, DISK TESTS

No testing requirements arc prescribed by this
Subsection except that designs featuring testability
shall be tested in accordance with manufacturer's.
instructions. The frequency of such tests shall be
specified by the Owner.

IWV-3700 INSERVICE TESTS,
CATEGORY E VALVES

No regiilar testing requirements arc prescribed by
this Subsection for Category E valves. Operational
checks, with appropriate record entries, shall record
tlie position of tliese valves before operations are
performed and after operations are completed, and
shall verify that each valve is locked or sealed.
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IWV-6100 REQUIREMENTS

IWV-6200 OWNERS RESPONSIBILITIES

The Owners shall develop and maintain at the plant
a system of documentation defining all test and
examination procedures required by this Subsection
including schedules and the limiting values of
observed parameters, records of the results of such

tests and examinations, and of all corrective action
taken, during the life of the plant.

IWV-6220 PREOPERATIOiNAL TESTS AND
EXAMIiVATIONS

Prcoperational test and examination results and
manufacturer's functional test results shall be in-

cluded in thc documentation.

IWV-6230 TEST AND EXAMINATION
RESULTS

The record of results of tests and examinations shall

include the dated signature of the person responsible

for the action.

IWV-6210 SUMMARY LISTING

A summary listing all valves covered by this
Subsection shall be maintained in a format that shall

portray the current status of the test and examination

pfogfa nl.

IWv-6240 RECORD ACCESS

Documentation shall be made readily accessible to

all persons responsible for supervising or making such

tests or examinations, or for examination by authority
having jurisdiction at the plant site.
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1-1100 SCOPE

This Appendix describes methods to be used when
ultrasonic examination of welds is performed to
satisfy the volumetric examination'requirements of
this Division. The methods described here are used to
detect and locate imperfections within the weld and
adjacent base material.

1-1200 LIMITATIONSON SCOPE

The methods are limited to Class I and 2 ferritic
vessels, 2t/2 in. and over in wall thickness. Clad vessels
are included.

1-1300 PROCEDURE REQUIREMENTS

Ultrasonic examination shall be performed in
accordance with a written procedure. The procedure
shall be reviewed by or demonstrated to the sat-
isfaction of the Inspector in accordance with the

requirement of IWA-2I20. Each procedure shall
include at least the followinginformation:

(a) KVeld types and configurations to be examined,
including thickness dimensions.

'b)The surface or surfaces from which the ex-

amination shall be performed. '

(c) Surface condition.
(d) Couplant.
(e) Technique (contact or inimersed).

(f) Angles and mode of wave propagation in the
material.

(g) Type, frequency, and size of transducer.

(h) Special search units, wedges, shoes, or saddles,

ifused.

(i) Ultrasonic instrument.

(j) Description of calibration.
(k) Scanning directions.
(I) Method of recording the data.

(m) Automatic alarm and recording equipment, or
both, ifused.

(n) Rotating, revolving, or scanning mechanisms, if
used.

93



AM'ICjLKI-2000
EXAMINATION

ST'ANDARD1ZATIGN

1-2100 APPARATUS

1-2110 INSTRUiVIENT TYPE

An ultrasonic, pulse-echo type of instrument shall

be used for this examination.

1-2120 SCREEN HEIGHT LINEARITY
The ultrasonic instrument shall provide linear

vertical presentation (within ~5% of full screen) for
at least 80% of the screen height (sweep linc to top
screen):

1-2130 AMPLITUDE CONTROL
LINEARITY

The ultrasonic instrument shall utilize an amplitude
control (accurate over its useful range to + 20% of the

nominal amplitude ratio) to allow measurement of
indications beyond the linear range of the vertical
display on the screen.

1-2220 RATE OF SEARCII UNIT
MOVEMENT

The rate of search unit movement shall not exceed 6

in./sec unless calibration is verified atscanningspeed.

1-2200 EXAMINATION

1-2210 COrVIPLETENESS OF COVERAGE

To assure complete coverage of the material, each

pass of the search unit shall overlap a minimum of
10% of the transducer piezoelectric element di-
mension perpendicular to the direction of scan.

beam and two angle beams where practical. Base

material for one-half the weld thickness on each side
of the weld on the same surface shall be examined
from onc of the base material surfaces by two angle
beams. The nominal beam angles for evaluating
reflectors and obtaining characterization data shall be
0', 45', and 60'ith respect to perpendicular to thc
examination surface. Other beam angles are per-
mitted provided the difference between the angles is

atleast15 .

1-2320 EXCEPTIONS TO GEiVERAL
SCANrVING REQUIREMENTS

1-2330 EXfENT OF STRAIGHT BEAM
SCANNING

The volume of base material and weld through
which the beam will travel in angle beam examination
shall bc examined with a straight bearit search unit.

Other angles may be used for examination of

(a) vessel and closure head flange welds,
(b) nozzlcs and nozzle welds when the examination

is conducted from the nozzle bore, and
(c) welds in vessel heads.

Where the ultrasonic beams are directed essentially
normal to the plane of the weld parallel to the surface
of the material, beam angles sufficient to provide
complete coverage of the weld from one direction
shall be acceptable.

1-2300 APPLICATION

1-2310 GENERAL SCANNIiVG
REQUIREMEiNTS

The welds and heat-affected zones'hall be

examined from both sides oi the weld by a straight

'Th Id heat.aifeoed zone rosy he eon incr d io extend / tn.

beyond rhc weld fusion linc.

1-2400 SURFACE PREPARATION

The surfaces shall be free from weld spatter and any
roughness that would interfere with free movement of
the search unit. The surfaces shall be free of dirt, loose

scale, machining or grinding particles, or other loose

foreign matter. Smooth, tightly adhering paint is an

acceptable surface.



1-3100 CALIBRATION BLOCKS

1-3110 GENERAL

Drilled holes shall serve as calibration reflectors to
establish a primary reference response of the
equipment and to construct a distance-amplitude
correction curve. These holes shall be located either in
the component material or in a calibration block.

1-3120 BLOCK MATERIAL

1-3121 Block Selection

Material from which the block is fabricated shaH be
from the component, froni either a nozzle dropout or
a prolongation.

1-3122 Cladding

Where the component material is clad, the block
shall be clad to a thickness of %r in. ~ r/rr in.
Deposition of clad shall be by the automatic method
used on the inside of the component. Where the
automatic method is impractical, deposition of clad
shall be by the manual method used to cover the
circumferential welds of the component.

1-3123 Fleat Treatment

The calibration block shall receive at least the
minimum tempering treatment required by the
material specification for the type and grade, and a

post weld heat treatment of at least 2 hours.

1-3124 Surface Finish

The finish on the surfaces of the block representing
the interior and exterior surfaces of the component
shall be representative of the surface finishes of the
component.

1-3125 Block Quality

The calibration block material shall be completely
examined with a straight beam search unit. Areas that

contain indications exceeding the remaining back
reflection shall be excluded from the beam paths
required to reach the various calibration holes.

1-3130 BASIC CALIBRATION BLOCK

1-3131 Block Thickness

Figure 1-3131 shows block configuration with hole
size and location. Each weld thickness on the
component must be represented by a block having a

thickness relative to the component weld as shown in
Fig. 1-3131. Where the block thickness ~.1 in. spans
two of the ranges shown in Fig. 1-3131 the block shall
be'cceptable in those portions of each range covered

by ~ 1 in. fhe holes shall be in accordance with the
thickness of the block. Where two or more thicknesses
are involved, the calibration block thickness is

determined from the average thickness of the weld.

1-3140 CURVED CALIBRATIOi1 BLOCKS

1-3141 Weld >vith Surface Curvature Greater
than 20-in. Diameter

For examination of welds with surface curvatures
greater than 20 in. diameter, a block of esscntiaHy the
same curvature, or, alternatively, a flat basic cal-
ibration block. shall be used.

1-3142 Welds ivith Surface Curvature 20-in.
Diameter aml Less

The basic calibration block shall be curved for"
surface curvaturcs less than 20-inch diameter. A
single curved basic calibration block may be used to
calibrate the examination on surfaces in the range of,

curvature from 0.9 to 1.5 times the basic calibration
block diameter. For example, an 8 in. diameter curved
block may be used to calibrate the examination on
surfaces in thc range of curvature from 7.2 to 12-in.

diameter. The curvature range from 0.94 in. to 20 in.
diarueter requires 6 block curvatures as indicated in
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2" LONG 1/8" TO 1/4" DIA. FLAT ENO
MILL NOTCHES 2% T DEEP

THROUGH CLAD THICKNESS
2%T DEEP INTO THE BASE METAL

T/4

2 T/4

T
4

T
2

DRILLED 8 REAMED
HOLES 3" DEEP

MIN.

rr/ //
// r/rr
/

T
2

SCRIBE LINE

CLAD

ST OR 6 MIN.

Basic Calibration Hole
Weld Thickness (t) Block Thickness (T) . Diameter

~ Over 2 in. thru 4 in.
Over 4 in. tluu 6 in.'

.„'Over 6 in. thru 8 in.
Over 8 in. thru 10 in.
Over 10 in.

3 in. or t.
5 in. or t.

',7in. or t,,
9 in. or t.

3/16 in.
1/4 in.
S/16 in,'/8 in.

*For each Increase in thickness of 2 in. or fraction thereof the hole diameter shall increase 1/16 in.

FIG. 1-3131 BASIC CALIBRATIONBLOCK

Section 111 for any thickness range as indicated in Fig.
1-3131.

l-3200 CALIBRAYIOYREFLECTORS

1-3210 BASIC CALIBRATION
REFLECTORS

The side of a hole drilled with its axis parallel to the
examination surface and perpendicular to the edge of
the material is the basic calibration reflector. A square
notch shall also be used. See Fig. 1-3131.

I-3150 RETENTION

All basic calibration blocks for the components of a
nuclear power plant shall be retained on site for use in
subsequent inservice examinations.

1-3220 SCRIBE LINE

A scribe line as shown in Fig. 1-3131 shall be made
in the thickness direction through the in-line hole
centerlines and continued across the two examination
surfaces of the block.

l-3230 ADDITIONALREFLECTORS

Additional reflectors may = be installed at the
discretion of the owner. However, these shall not
interfere with primary rcfcrence.

I-3240 CALIBRATIONREFLECTORS FOR
CURVED CALIBRATION BLOCKS

When a curved basic calibration block is required
(1-3142), it shall meet the hole and notch sizes of Fig.
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1-3000 —PI<EPAR iTIOY, Foi< CALIBIMTION I-3240

1-3131 and the geometric requirements of Fig. 1-3240.

The holes and notches to be used in thc calibration of
the straight beam and the circumferentially directed
angle beam willbe tnachined with their length parallel
to thc axis of thc cylindrical surface. Calibration of

the axially-directed angle beam will be perfortned on
holes drilled parallel to the tangent of the cir-
cumference of the cylindrical surface from the ccntcr
scribe linc, and on the notches machined with their
length in the circumferential direction.

T MIN.

4 T
2

T
2 T

4

) I

//t
/g~

/g

6T MlN. SCRIBE 3 LINES
AROUND BLOCK
ON 4 FACES.

FIG. I-3240 CURVED BASIC CALIBRATIONBLOCK
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1-4120 AMPLITUDE COiNTROL
LINEARITY

To verify the accuracy of the amplitude control of
the ultrasonic instrument, as required in 1-2130,
position an angle beam search unit as shown in Fig. I-

I-4100 INS'I'RUMENT CALIBRATION

1-4110 AMPLITUDE LINEARITY

To verify the ability of the ultrasonic instrument to
meet the linearity requirement of 1-2120, position an
angle beam search unit asshown in Fig.1-4110so that
indications can be observed from both the t/2 and a/4 T
holes in the basic calibration block. Adjust the search
unit position to give a 2 to I ratio of amplitudes
between the two indications, with the larger set at 80%
of full screen height. Without moving the search unit,
adjust sensitivity (gain) to successively set the larger
indication from l00% to 20% of full screen height, in
l0% increments (or 2d8 steps if a fine control is not
available), and read the smaller indication at each
setting. The reading must be 50% of the larger
amplitude, within 5% of full screen height. The
settings and readings must be estimated to the nearest
1% of fullscreen.

4110 so that the indication from the t/a T hole is

peaked on the screen. With the increases and
decreases in attenuation shown in the following table,
the indication must fall within the specified limits.

Indication
sct at % of dB Control
full screen Change

Indication
limits, % of
full screen

80%
80%
40%
20%

—6dB '

12dB
+ 6dB
+12dB

32 to 48%
16 to 24%
64 to 96%
64 to 96%

'Minus dcnotcs dccrcasc in amplitude; plus dcnotcs in-
cccasc.

.1-4130 INSTRUMENT CALIBRATION
RECORD

Include the instrument calibration in the ultrasonic
examination record.

1-4200 EXAMINATIONSYSTEM
CALIBRATION

Thc settings and readings must be estimated to the
nearest 1% of fullscreen.

80 1-4210 GENERAL REQUIREMENTS

2 4 6 8 IO

Calibration shall include the complete ultrasonic
examination system. Any change in search units,
shoes, couplants, cables, ultrasonic instruments, or
any other parts of the examination system shall be
cause for recalibration. The original calibration must
be performed on the basic calibration block. Cal-
ibration checks may be performed on a basic
calibration block simulator.

1-4220 TEMPERATURE

FIG. I-4110 LINEARITY
fhe temperature of the basic calibration block shall

be within 25 F of the component temperature.
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I-4000-CALIBRATION 1-4230-I-4420

1-4230 FREQUENCY OF CALIBRATION

Instrument calibration (1-4110 and 1-4120) shall be

verified at the beginning of each day of examinations.

Complete ultrasonic examination system calibration
(1-4210, 1-4400, 1-4500) shall be performed prior to use

of the system in each inservice inspection. System

calibration shall be checked by verifying the distance-

amplitude correction curve (1-4420 or 1-4520) and the

sweep range calibration (1-4410 or 1-4510) at the start
and finish of each examination, v:ith any change in
examination personnel, and at least every 4 hours

during an examination. If any point on the distance-

amplitude correction (DAC) curve has changed by
more than 20% (2dB) of its amplitude, all data sheets

since the calibration shall be marked void. A new

calibration shall be made and recorded and the

voided examination areas shall be reexamined. Ifany
point on thc DAC curve has moved on the sweep line

more than 5% of the sweep division reading, correct

thc sweep range calibration and note the correction in
the examination record. If recordable reflectors (I-
6000) are noted on the data sheets, those data sheets

shall be voided, a new calibration shall be recorded,

and the voided examinations shall be rcpea ted.

IO g SENSITIVITY
8

C<g< <yp~

t I I t 4
I SWEEP RANGE t

POSITION

Wp@

PLANAR

BEAM SPREAD

FIG. I-4300 CALIBRATIONPARAMETERS

the vee-path. 1-1owever, for sweep range calibration,
metal path calibration along the beam line, position
calibration on the examination surface, and distance

from the surface to the reflector are equally accepted

methods. The particular method may be selected

according to the preference of the examiner.

I-4400 ANGLE BEAM CALIBRATION

I-4240 RECORDS

Include ultrasonic examination system calibrations
in the ultrasonic examination record.

1-4300 GFNERAL METHOD

Each calibration shall be performed from the

surface (clad or unclad) corresponding to the surface

of the component from which the examination willbe

performed, The general method of calibration used in
this Appendix provides the following listed meas-

urements. Figure 1-4300 illustrates the calibration
parameters.

(a) Sweep range calibration over the examination
range.
'b) Sensitivity calibration of the examination sys-

tem.
(c) Distance amplitude correction.

(d) Position calibration with respect to the front of
the search unit and the examination surface.

(e) Calibration correction for planar reflcctors
perpendicular to the examination surface at or near

thc surface.

(f) Beam angle and beam spread.

Descriptions and figures for the general method

relate position and depth of the reflector to eighths of

1-4410 SIVEEP RANGE CALIBRATION~
(SEE FIGURE IA410.)

(a) Position the search unit for the maximum first
indication from thc t/t T side drilled hole. Adjust the

left edge of this indication to line 2 on the screen with
the delay control.

(b) Position the search unit for the maximum
indication from the a/t T hole. Adjust the left edge of
this indication to line 6 on the screen with the range
control.

(c) Repeat delay and range control adjustments
until,the t/t T and a/t T hole reflections start at sweep

lines 2 and 6.

(d) Position the search unit for maximum response

from thc square notch on the opposites'urface. The.
indication svill appear near sweep line 8.

(e) Two divisions on the sweep equals t/t T.

1-4420 DISTANCE-AMPLITUDE
CORRECTION (SEE FIG. 1-4420.)

(a) Position thc search unit for maximum response

from the hole which gives the highest amplitude.
(b) Adjust the sensitivity control to provide an 80%

tCalibfation by beam path measurement may be used. Reflections

from concentric cylindrical surfaces such as prosdded by some

I IW blocks and the AWS distance calibration block may be used

to adjust delay zero and sweep rani;e.
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DELAY
RANGE

4 6 8 IO 0 2 4 8 IO

IN-LINE
HOLES AND
NOTCHES WILL
BE USED FOR
ANGLE BEAM
CALIBRATION

p
I

REFLECTORS
MOVED INTO

BEAM
I

SWEEP RANGE

FIG. I-4410 SWEEP RANGE

I-4430 ELECTRON!'IC DISTAiNCE-
AMPLIfVDE CORRECTION

When an electronic distance-amplitude correction
device is used, the primary reference response shall bc

equalized on the basic calibration block at a nominal

of full screen indication from the hole. Mark the peak
of the indication on the screen with a grease pencil or
other suitable marker.

(c) Position the search unit for maximum response

from another hole indication.
(d) Mark the peak of the indication on the screen.

(e) Position the search unit for maximum am-

plitude from thc third hole indication and tnark the

peak on the screen.

(i) Connect the screen marks for the side drilled
holes to provide the distance amplitude curve.

(g) For calibration correction for perpendicular
planar reflectors at or near either surface, refer to I-
4450.

50% of full screen height over the distance range to be

employed in the examination.

I-4440 POSI fIOiil CALIBRATION
(SEE FIG. I~O.)

The following measuremcnts may be made with a

ruler, scale, or marked on an indexing
strip.'a)

Position thc search unit for maximum response
from the %t Thole. Place one end of the indexing strip
against the front of the search unit, the other end

extending in the direction of the beam. Mark the
number 2 on the indexing strip at the scribe line which
is directly above the hole. (Ifthe search unit covers the

scribe line, the marks may be made on the side of the

search unit.)'b) Position the search unit for maximum in-

tThe balance of the calibrations in this Appendix arc written
based upon the use of the indexing strip. However, the procedures
may be transformed for other methods of measurement at the
discretion of the examiner.

IO-
INSENSITIVITY8—

6-
I
I
I

0

lf2, 6

IN-LINE
HOLES AND
NOTCHES WILL BE
USED FOR ANGLE

BEAM CALIBRATION

REFLECTORS I
MOVED

INTO BEAM I

IN-LINE HOLE
AND NOTCHES
WILL BE USED FOR

ANGLE BEAM
CALIBRATION

REFLECTORS
MOVED p

INTO BEAM

d

SENSITIVITY

FIG. I-4420 SENSITIVITY
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0
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FIG. I-4440 POSITION DEPTH

I-4450 CALIBRATION CORRECI'ION
(SEE FIGURE I-4450.)

The 45 angle beam shear wave reflects well from a
corner reflector. However, mode conversion and
redirection of reflection occurs to part of beam when
a 60'ngle beam shear wave hits the same reflector.
This problem also exists to a lesser degree throughout
the 50'o 70'ngle beam shear wave range. This

dications from the '/i and a/i T holes. Keep the same
cnd of the indexing strip against the front of the
search unit. Mark numbers 4 and 6 on the indexing
strip at the scribe line.

(c) If possible, position the search unit so that the
beam bounces from the opposite surface to the a/< T
hole. Mark the number IOon the indexingstrip at the
scribe line.

(d) Position the search unit for the maximum
opposite surface notch indication. Mark the number 8
on the indexing strip at the scribe line.

(c) Couple the search unit to the examination
surface on the notch, positioning for the maximum
indication. |%lark the position of the notch on the side
of the search unit.

(f) The calibration numbers on thc indexing strip
indicate the position directly over thc reflector in
sixteenths of the Vee-path.

(g) The depth from the examination surface to the
reflector is T at 8, a/4 Tat 6 and 10, t/2 Tat 4, t/4 Tat 2,
and 0 at 0. Interpolation is possible for smaller
increments of depth. This measuremcnt may be
corrected by the radius of the hale if the radius is
considered significant to the accuracy of reflector's
location.

FIG. I-4450 PLANAR REFLECTORS

correction is required in order to be equally critical of
such an imperfection regardless of the examination.
beam angle.

(a) Position thc search unit for maximum am-
plitude from thc square notch on the opposite surface.
"X" mark the peak of the indication on the screen
near sweep linc 8.

(b) Couple the search unit to the square notch in
the examination surface. Position for maximum
amplitude from the square notch. "X"mark the peak
of the indication on the screen near sweep line 0.

(c) The opposite surface square notch may give an
indication 2 to I above DACat 45'nd % DACat
60'. The square notch in the examination surface will
give a low amplitude if, detected. Therefore. the
indication from the square notch must be considered
when evaluating reflectors at the top or bottom
surface.
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1.446p 1.45 1 p SECTION XI —INSERVICE INSPECTION OF NUCLEAR POPOVER PLANT COtXIPONEIVTS

I-4460 BEAM SPREAD, VERTICAL
PLANE (SEE FIG. I-4460.)

Measurements of beam spread in the vertical plane
shall be made on the side drilled hole. The 50% DAC
amplitude limit of the primary lobe. of the beam shall
be plotted by calibrating the beam centerline in
accordance with paragraph 1-4410 through I-4440
above and proceeding with the following.

(a) Increase the amplitude of the indications two
times (6d B change) so the curve marked on the screen
represents the 50% DAC line.

(b) Position for'maximum indication from the t/I T
hole. ivlove search unit toward the hole until in-
dication equals the 50% DAC line. Mark a'mall
number 2 on the indexingstrip at thc scribe line.

(c) Move search unit away from the hole until
indication equals the 50% DAC line. Mark a small
number 2 on the indexing strip at the scribe line.
'(d) Repeat these'ineasurements'on the t/2 ands/I T "

holes marking the positionson the indexingstrip with
small numbers 4 and 6.

(e) Plot these points on a full scale drawing of the
projected beam path. Positions are plotted with
respect to the vertical projection of the front of the
search unit; and depths are plotted at '/I, t/2, and 3/q of
the thickness equivalent to thc t/8, ~/tt, and 3/8 of thc vee

path.
(f) Draw a straight line through the center line

points and extend the line to the search unit. This
indicates the beam center line point on the search

'nit. The beam angle may be read with a protractor as

the angle between the beam center linc and a

perpendicular line to the examination surface such as

the search unit front line projection. Alternately thc
beam angle may be computed by using the t/< T to%
T hole position distance from the indexing strip

position depth calibration where refracted beam
angle,

t/~ T to 'l~ T hole position distance
Os = arctan

'/s T

(g) Connect small number points 2, 4, and 6 at the
lower edge of the beam and the similar points at the

upper edge of the beam. These two lines represent the
50% DAC amplitude limits of the beam measured on
the side drilled hole. Project the lines to cross and
measure the angle between the lines. This is the beam
spread angle of the full beam measured at the 50%
DAC amplitude level on the side drilled hole. (Note:
If laminar reflectors are present in the basic cal-
ibration block, the % T hole positions may be
affected; if. this is the case, beam angle and beam
spread measurements must be based on the t/I and t/2

Thole positions.)

I-4470 ., BEATI, SPREAD, HORIZONTAL
PLANE

(In course of preparation)

I-4500 STRAIGHT BEAM
CALIBRATION

I 4510 SWEEP RANGE CALIBRATIONS
(SEE FIG. 1-4510.)

(a) Position the search unit for the maximum first
indication from the t/s T side drilled hole. Adjust the
left edge of this indication to line 2 on the screen with
the delay control.
'cmgbraden by b«am para measu ment may be used by rang
control positioning of the block back reflection to the sweep
division number lor multiple) equal to thc measured thickness.
The g/< T hole indication must bc delay control positioned to g/< of
thc sweep division number.

0o

DELAY

RANGE

222 4464 6 6 2 4 6 8

REFLECTORS
MOVED
INTO BEAM

STAGGERED HOLES
VIILL BE USED FOR
STRAIGHT BEAM
CALIBRATION

FIG. 1-4460 BEAM SPREAO FIG. I-4510 SWEEP RANGE
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IO- SENSITIVITY
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h

II
2 I

0 2 4

h

II
/I
I I

6'

/I
Il
II
II
I

SENSITIVITY DISTANCE AMPLITUDE

FIG. I-4520 SENSITIVITY

(b) Position the search unit for the maximum
indication from% T hole. Adjust the left edge of this
indication to line 6 on the screen with the range
control.

(c) Repeat delay and range control adjustments
unti! the t/4 T and a/t Thole relfectionsstartat sweep
lines 2 and 6.

(e) Position the search unit for maximum am- '

plitude from the third hole indication and mark the

peak on the screen.

(f) Connect the screen marks and extend through
the thickness to provide the distance amplitude curve
for the side drilled holes.

1-4520 DISTANCE-AMPLITUDE
CORRECTION

1-4530 ELECTRONIC DISTANCE-
AMPLITUDE CORRECTION

(a) Position for maximum response from the hole
which gives the highest amplitude.

(b) Adjust the sensitivity control to provide an 80%
of full screen indication from the hole. i%lark the peak
of the indication on thc screen with a grease pencil or
other sui table marker.

(c) Position the search unit for maximum response
from another hole indication.

(d) Mark thcpeakof theindication on thescrecn.

When an electronic distance-amplitude correction
device is used, the primary reference response shall be

equalized. at a nominal 50% of full screen height over
the distance-range to be employed in the examination.

I-4600 TRANSFER METHOD

Transfer methods arc not permitted for either
straight beam or angle beam calibration.
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I-5100 ANGLE BEAM SCANNING

I-5110 EXAMINATIONSENSITIVITY
LEVEL

1-5111 Primary Reference Response

The distance-amplitude correction curve is the
primary reference response (reference level) for
monitoring and measuring indications.

l-5112 Scanning Level

Scanning shall be performed at a gain setting of 2
times the reference level (6dB increase in amplitude).

I-5120 EXTEVI OF SCANNIiNG

See 1-2310 and 1-2320.

I-5130 DETECTION OF REFLECTORS
ORIENTED PARALLELTO TIIE
WELD

l-5141 Longitudinal and Circumferential
Wclds

Thc angle beam shall be aimed parallel to the
centerline of longitudinal and circumferential welds
from and adjacent to the weld surface. The search
unit shall be moved along the weld so that the
ultrasonic beam(s) passes through all of the weld

The angle beam shall be aimed about 90'o the
weld, with the search unit manipulated laterally and
longitudinally so that the ultrasonic beam(s) passes
through all of the weld metal and r/2 Ton both sides of
the weld. Where possible, scanning shall be done in
two directions 180'o each other.

II

I-5140 DETECTION OF REFLECTORS
ORIENTED TRANSVERSE TO
TIIE WELD
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metal and r/a T on both sides of the weld. Scanning
shall be done in two directions 180'o each other.

I-5200 STRAIGHT BEAM—SCANNING
WELD AND HEAT-AFFECTED
ZONE

I 5210 SCANNING SENSITIVITY LEVEL

Scanning shall be performed at a gain setting of 2
times the reference level (6dB increase in amplitude).
Recording of indications shall be carried out with the
gain control set at the reference level.

'I

I-5220 VERIFICATION OF
PENETRATIOY

Penetration shall be verified by obtaining a re-
flection from an opposite surface of the material being
examined.

1-5300 STRAIGHT BEAM—SCANNING
FOR LAMINARREFLECTORS

I-5310 SCANNING SENSITIVITY LEVEL

Scanning shall be performed at a gain setting which
maintains an observable back reflection. When the
examination is performed from the tapered surface at
a transition in thickness of the component, angle
beam longitudinal waves travelling perpendicular to
the back surface shall be used.

I-5320 EXTEiNT OF SCANNING

See 1-2330.

1-5142 Yozzlc Wclds

The angle beam shall be aimed alonga tangent to a
nozzle weld. The search unit shall be manipulated so
that the ultrasonic beam passes through all of the weld
metal and heat-affected zones in two directions.



1-6100 BASIC RECORDS

For each ultrasonic examination the following
information shall be identified and recorded:

(a) procedure,
(b) ultrasonic examination system (equipment),

'c)examination personnel,
(d) calibration sheet identity,
(e) weld identification and location,

N surface from which examination is conducted.

1-6200 UNIFORM METHOD FOR
IDENTIFICATION OF
EXAMINATIONAREAS

I-6210 WELD LOCATIONS

Weld identification and location shall beshown on
a "Weld Identification Plan."

1-6220 MARKING

Low Stress stamps or vibratooling may be used to
permanently identify each weld. The identification
shall not be any deeper than i/e< in.

1-6230 VESSEL REFERENCE POINTS

Thc layout of the weld shall consist of placing
reference points on the centerline of the weld. The
standard spacing of the reference points shall be
identified with their number; 0, I, 2, 3, 4, etc. The
number of points, distance apart, and starting point
shall be recorded on the reporting form. The weld
center line shall be the divider for the two ex-
amination surfaces.

(a) Circumferential (Girth) Welds: The standard
starting point shall be 0'n the vessel circumference.
The reference points shall be numbered clockwisc
(top view). The examination surfaces shall be
identified as above or below the weld.

(b) Longitudinal (Vertical) Welds: Longitudinal

welds shall be laid out from the center line of
circumferential welds at the top end of the weld. The
examination surface shall be identified as clockwise
or counter-clockwise (looking down at the top on
vessel).

(c) Nozzle-to-Vessel Welds: The external reference
circle shall have a sufficient whole number of inches
radius so that the circle falls on vessel external surface
beyond the weld fillet. The internal reference circle
shall have a sufficient whole number of inches radius
so that the circle falls within i/2 in. of the weld
centerline. The 0'oint on the weld willbe the top of
the nozzle. 'The 0'oint for welds of nozzles centered
in heads shall bc located at the 0'xis of the vessel.

Angular layout of the weld shall be made clockwise
on the external surface, counterclockwise on the
internal surface. The 0', 90', 180', and 270'ines will
be marked on all nozzle wclds examined. The

30'ncrementlines will be marked on nozzle welds
greater than 4 in. radius. The IS'ncrement lines will
be marked on nozzle welds greater than 12 in. radius.
The 5'ncrement lines willbe marked on nozzle welds
greater than 24 in. radius.

1-6300 RECORDIttVG OF
REFLECTORS —STRAIGHT
BEAM AND ANGLE BEAM
EXAMINATIONSOF WELD
AND HEAT-AFFECTED ZONE

I-6310 SCOPE OF RECORDING

(a) Record all reflectors that produce a response
greater than 50%of the distance-amplitude correction
(DAC). Also record planar surface reflectors that
produce a response exceeding the calibration am-
plitude established in 1-4450.

(b) It is recognized that not all ultrasonic reflectors
indicate flaws, since certain metallurgical dis-
continuities and geometric conditions may produce
indications that are not relevant. Such indications
must be recorded. Included in this category are plate
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1-6310-1-6420 SECTION XI —INSERVICE INSPECTION OF NUCLEAR POWER PLANT COMPONENTS

segregates in the heat-affected zone, which may
become reflective after fabrication. Under straight
beam examination these may appear as spot or short
line indications.

I-6320 DATA REQUIRED

(a) The followingdata shall be recorded:
(1) Maximum percent of DAC, distance from

surface to indication, search unit position, and
indication location.

(2) Minimum distance from surface and position
for half maximum when approaching weld from
maximum.

(3) Maximum distance from surface and pos-
ition for half maximum when moving from maximum
away from weld.

(4) Calibration sheet number.
(b) Data shall be obtained at increments no greater

than %p of the transducer dimension measured
parallel to the scan increment change (l0% overlap).
Scans shall be made along the length of a reflector, to
the end points as determined by the smaller of the 50%
DAC or half maximum indication. Emphasis should
be placed on accurate measurement of the parameters
determining the length, percent of thickness, and
distance from surface of the reflector, since these
dimensions are the factors most critical in de-

. termining ultimate evaluation and disposition of the
flaw.

I-6330 ILLUSTRATIVEEXAMPLE

When scanning perpendicular to the weld, a

reflector is found which exceeds 50% DAC. Position
the search unit to give the maximum amplitude from
the reflector. Fig. 1-6330 is an illustration of the
maximum amplitude scan and tabulation of that data
with additional scan data that might be taken on a
reflector in a longitudinal weld.

(a) Read and record the maximion an:plitude in
DrfC.

(b) Read and record the distance from surface to
reflector (at the left side of the indication on the
sweep).

(e) Read and record the position of the search unit
on the indexing strip at the reference line.

(d) Read and record the location of the indication
at the beam centerline intersection with reference line
from the weld layout reference points in inches (for
longitudinal or circumferential wclds) or in azimuth
degrees (for nozzle welds).

Move tkc search tmit toward. the reflector until the
amplitude falls to half the maximum.

I06

Read and record the

(e) minhnum distance from surface and

0) minimumposition.

Move the search unit away from the reflector past. the
maximum amplitude position until the amplitude falls
to half of the maximum amplitude. Read and record
the

(g) tnaximutn distance from surface and
(h) tnaximumposition.

Subtract the minimum distance from surface From the
maximum and divide by the through thickness
reading on the sweep. Record as

(i) depthin%of T.,
Subtract the maximum distance from surface from
the through thickness reading (or use the minimum
depth, whichever gives the smaller number), and
divide the number by the through thickness reading
on the sweep. Record as

g) distance from surface in Foot T.

Successively read, record, and compute data along
scan paths at increments no greater than %p of the
transducer dimension (measured parallel to the scan
increment change). Continue scans until the max-
imum amplitude found at the end points of the -.

reflector is the smaller of 50% DAC or half of the
'maximum amplitude that was measured at the
maximum amplitude location and position. Thc
length of the reflector is the distance between the end
points.

l-6400 RECORDING OF
REFLECTORS —STRAIGHT
BEAltI ErMMIiMTIONFOR
LANINATIONS

1-6410 SCOPE OF RECORDING

Record all areas giving indications equal to or,
greater than the remaining back reflection.

1-6420 DATA REQUIRED

The followingdata shall be recorded.

(a) Distance from surFace, distance from reference
line, and distance parallel the reference line for each
search unit position giving a recordable indication, as

the laminar area is scanned on parallel scan paths.
(b) Calibration sheet number.

Data shall be obtained, at increments no greater
than %p of the transducer dimension measured
parallel to scan increment change (l0% overlap).



l-6000 —EXAMINATIONRECORD Fig. 1-6330
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FIG. I-6330 REFLECTOR READING

DATATABUlATIONFOR FIGURf 1 6330

(a) (c) (d) (e) (f) (g)

half maximum amplitude

(h) (i) (I)

%ofT

Max.
% DAO

distance
from

surface
in.

position
in.

inches
location

distance
from

surface
in.

position
in.

minimum
distance

from
surface

in.

position
In.

maximum

distance from
depth surface

%ofT %ofT
computation 'or

remarks

120

80

50

90

70

50

4.0

4.0

4.0

4.1

4.2

4.6

4.6

4.7

23

22.1/4

21.3/4

23.3/4

24.1/2

25

2.4

3.4

2.7

3.1

2.7

2.9

3.8

3.1

3A

4.0

4.8

4.8

4.2

4.5

4.4

5.6

5.6

4.8

5.2

5.0

5.0

30

27.5

10

22.5

16

15

30

32.5

42.5

34

39

~48-2.4
8.0

4.8-2.6
8.0

4.2-3 4
8.0

~45-
8.0

4A-3.1
8.0

4.4-3.6
K6 25.21-3/4

depth (2a)
height: 30% of T
length: 3-1/4 inches
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The Owner or his agent shall prepare a report of the
examinations performed during each inservice
inspection.'he rcport shall be prepared, filed, and
maintained in accordance with IWA-6000.

All procedures and equipment shall be identified
sufficiently to permit duplication of the
examination(s) at a later date; this shall include initial
calibration data for each complete ultrasonic ex-
amination system, and any significant changes in
subsequentrechecks.

The report shall include a record,indicating the
weld(s) examined (this may be marked up drawings or
sketches), the location of each recorded indication,
and the identification of theoperatorwhocarriedout
each examination or part thereof.

'The int nt is that a r port be prepared for alt those ultrasonic
examinations performed preservice or during each plant shutdown
in which inscrvicc inspections are performed. It is not intended
that a separate report be prepared for each individual examination
or that a report accumulate the results of examinations performed
over a l0 year inspection interval.
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APPENDIX H

OWVNK1R'S DAYA REPORjt'OR
LNSKRVICE INSFKCTIONS

jFORM NIS
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APPENDIX II-FORMS Form NIS-I

FORM NIS-1 OWNERS'ATA REPORT FOR INSERVICE INSPECTIONS

As rcquircd by thc Provisions of thc ASiME Code Rules

1. Owner
(Name and Address of Owner)

2. Plant

3. Plant Unit

(Name and Address of Plant)

4. Owner CcrtiTicate of Authorization (ifrequired)

5. Commercial Service Date

7. Components lnspcctcd

6. National Board Number for Unit

Component or
Appurtenance

Manufacturer
or Installer

Manufacturer
or Installer
Serial No.

State or
Province No.

National
Board No.

Note: Supplcmcntal sheets in form of lists, sketches, or draivings may be used provided (I) size is 8Yi in. x 11 in.,
(2) information in items I through 6 on this data report is included on each sheet, and (3) each shcct is numbcrcd
and the number of shccts is rccordcd at thc top of this form.



Form NIS-I .SECTION XI —IiVSERVICE INSPECTION OF NUCLEAR POPOVER PLANT COibIPONENTS

FORAI NIS-1 (back)

8. Examination Dates to 9. Inspection Interval from to

10. Abstract of Examinations. Include a list of examinations and a statement concerning status of work required
for current interval.

11. Abstract of Conditions Noted

12. Abstract of Corrective Measures Recommended and Taken.

IVc certify that the statements made in this report are correct and the examinations and corrective mca-
surcs taken conform to the rules of the ASME Code, Section XI.

Date 19 Signed
Owner

Certificate of Authorization No. (ifapplicable) Expiration Date

CERTIFICATE OF INSHRVICH INSPECTION

I, the undcrsigncd, holding a valid commission issued by the National Board of Boiler and Pressure Vcsscl
Inspectors and/or the State or Province of and employed by of

have inspcctcd the components described in this Owners'ata Rcport during thc period
to , and state that to the best of my knowledge and belief, the Owner

has performed examinations and taken corrective measures described in this Owners'ata Rcport in accordance
with thc rcquircments of the ASME Code, Section XI.

By signing this certificate neither thc Inspector nor his cmploycr makes any warranty, cxpresscd or implied,
concerning thc cxaininations and corrective mcasurcs described in this Owners'ata Rcport. Furthermore,
neither thc Inspector nor his employer shall bc liable in any manner for any personal injury or property damage
or a loss of any kind arising from or connected with this inspection.

Date 19

Inspector's Signature
Commissions

National Board, State, Province and No.
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A-1100 SCOPE

This appendix presents a procedure for evaluating
the acceptability of flaws that have been detected
during in-service inspection that exceed the allowable
flaw indication standards of IWB-3500. The pro-
cedure is based upon the principles of linear elastic
fracture mechanics. The details of this procedure are
intended to apply to thick section (4 in. and greater)
ferritic materials with specified minimum yield
strengths of 50,000 psi or less and simple geometries
and stress distributions. The basic concepts'of the
procedure may be extended to other ferritic materials
(including clad ferritic materials) and more complex
geometries; however, they are not intended to apply
to austenitic or high nickel alloys. For purposes of
evaluation, all indications that exceed the standards
of IWB-3500 should be considered as cracks'or flaws.
The following is a summary of the evaluation
procedure:

(a) Determine the actual flaw configuration from
the measured indication in accordance with the rules
of IWA-2000.

(bJ Using the rules of A-2000, resolve the actual
flaw into a simple shape that can be analyzed.

C

(c) Determine the stresses at the location of the
observed flaw for all normal emergency and faulted
conditions.

(d) Calculate stress intensity factors for each

condition using the methods outlined in A-3000.

(e) Using the methods outlined in A-4000, de-

termine the necessary material properties including
the effects of irradiation ifapplicable.

(f) Using the analytical procedures described in A-
5000, determine the following critical flaw par-
ameters:

ay —The maximum size to which the observed
flaw can grow during the remaining service
lifetime of the component.

a, —The minimum critical size of the observed
flaw under normal conditions.

a~ —The minimum critical size for initiation of
non-arresting growth of the observed flaw
under emergency and faulted conditions.

(g) Using these critical flaw parameters, apply the
flaw evaluation criteria of IWB-3600 to determine
whether thc observed flaw indication is acceptable for
continued operation..
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A-2I00 SCOPE A-2400 FLAW ORIENTATION

In tnis article, definitions are given covering flaw
shape, proximity to closest flaw, flaw orientation and
flaw location to permit their application into the
analytical model for linear elastic fracture mechanics.

Flaws that do not lie in a plane perpendicular to the

maximum principal stress direction shouM be pro-
jected into that plane following the rules described in
IWB-3340.

A-2200 FLAW SHAPE

The actual flaw indication should be completely
circumscribed by an elliptical or circular planar area
according to the methods outlined in IWB-3300.

A-2300 MULTIPLE INDICATIONS

In the case of multiple neighboring indications, if
the shortest distance between the boundaries of any
two neighboring flaw indications is within the
proximity limits described in IWB-3330 and IWB-
3350, the neighboring flaw indications should be
circumscribed by a single ellipse as described in IWB-
3330 and IWB-3350.

A-2500 " FLAW 'LOCATION

For purposes of evaluation, the flaw is to be
considered in its actual location. The stresses due to
system loading should be computed at this location.
Surface flaw or subsurface flaw expressions should be
used depending upon the type of indication. If the
indication is a subsurface flaw, but it is within the
proximity limit described in IWB-3340 of thc surface
of the component, then the indication should be
considered to be a surface flaw and should be
circumscribed by a semi-ellipse, with its major axis on
the surface. For clad components the inside surface of
the component should be assumed to be the cladding-

'I

base metal interface.



A-3100 SCOPE

In this article, method is described by which the

KI (stress intensity factor) can becalculated utilizing
the membrane stress and the bending stress, as

determined by stress analysis.

A-3200 APPLIED STRESSES

The applied stresses at the flaw location can be

resolved into membrane and bending stresses with
respect to the wall thickness. All forms of loading are

to bc considered, including pressure stresses, thermal
stresses, discontinuity stresses, and residual stresses.

In the case of a nonlinear stress distribution through
the reactor vessel wall, the actual stress distribution
can be conservatively approximated using the lin-
earization technique illustrated in Fig. A-3200-1. The
linearized stress distribution can then be char-
acterized by the membrane stress a and the bending
stress o> as shown in Fig. A-3200-1.

A-3300 STRESS INTENSiTY
EQUATION

(a) Stress Intensity factors for the flaw model can
be calculated from the membrane and bending

stresses at the flaw location using the following
equation:

KI = a,„M„, ~~a+ a> M~ ~+~a
Where:

o, aq Membrane and bending stresses as de-

fined in the previous paragraph
a Minor half-diameter of embedded flaw;

flaw depth for surface flaw.

Q Flaw shape parameter to be determined
from Fig. A-3300-1 using a„, and the flaw
geometry.

M Correction factor for membrane stresses

(see Figure A-3300-2 for subsurface flaws;
Figure A-3300-3 for surface flaws).

Mb Correction factor for bending stresses (see

Figure A-3300-4 for subsurface flaws;
Figure A-3300-5 for surface flaws).

(b) Where variations in KI around the periphery of
the crack occur, the maximum value is to be used as

representative.
(c) Note that Equation (I) is only a recommended

procedure for determination of KI. More so-

phisticated techniques may be used providing, the
methods and analyses are documented. In many
cases, involving complex geometries and stress dis-

tributions, the methods outlined above may be

inadequate, and more sophisticated techniques
should be used.
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Pjg. A 3200.1, SECTION XI —INSERVICE INSPECTION OF NUCLEAR POPOVER PLANT COMPONENTS
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Fig. A-3300-4 SECTION Xl —INSERVICE INSPECTION OF NUCLEAR POPOVER PLANT COMPONENTS
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A-4100 SCOPE

In this article the material properties that are
utilized in the linear elastic fracture mechanics
analysis are defined and formulas for calculating
these properties are presented.

A-4200 FRACTURE TOUGHNESS

(a) The fracture toughness of the material can be
defined by two properties, Ki, and K>„which
represent critical values of the stress intensity factor
Ki. Ki, is based on the lower bound of crack-arrest
critical', values measured as a function of temp-
erature. Ez, is based on the lower bound of static
initiation critical K> values measured as a function of
temperature. The Ki, and E>, values used in the
analysis should represent conservative values ob-
tained preferably from the specific material and
product form involved. The values so used should be
justified on the basis of current technology, and
should take into account material variability, testing
techniques, and any other variables which might
lower these toughness values.

(b) Lower bound Ki, and Ki, versus temperature
curves from tests of SA-5338-1, SA-508-2, and SA-
508-3 steel are provided in Fig. A-4200-1 for use if
data from the actual product form are not available.
The temperature scale of this data should be related to
the reference nil-ductility temperature, RTqDq as
determined for the material prior to irradiation
according to the rules of NB-2331. The curves in
Figure A-4200-1 are intended to be very conservative
since the recommended procedure is to determine the
material fracture toughness from specimens of the
actual material and product form in question.

A-430D FATIGUE CRACK GROWTI-I
RATE

(a) the fatigue crack growth rate (da/dN) of the
material can be characterized in terms of the range of

applied stress intensity factor (BKi). This char-
acterization is generally of the form:

where n is the slope of the log (da/diV)versus log(QKq),
and C, is a scaling 'constant. These 'data should
preferably be obtained from specimens of the actual
material and product form involved, taking into
account material variability, environment, test fre-
quency, and any other variables that may affect the
data.

(b) An upper bound curve for fatigue crack growth
data measured on SA-5338-1 and SA-508 steels,
including the effects of temperature, frequency, and
pressurized water environment, is given in Fig. A-
4300-1 for use ifdata from thc actual product form are
not available. This curve is intended to be very

'onservativesince the recommended procedure is to
obtain the data from specimens of the actual material
and product form in question.

A-4400 IRRADIATION EFFECTS

For materials that are subjected to fast neutron
fluence, the degradation of the material fracture
toughness due to irradiation must be accounted for.
The degree of degradation depends upon the neutron
fluence, the irradiation temperature, and thc relative
sensitivity of the particular steel. Radiation-induced
changes in fracture toughness should be determined
from surveillance specimens of the actual material
and product form, irradiated according to the
surveillance techniques of ASTM-E184, "Standard
Recommended Practice for Effects of High-Energy
Irradiation on the Mechanical Properties of Metallic
Materials."

Where no surveillance data are available, the
effects of neutron irradiation can be accommodated
for both fC>, and Eq„by shifting the reference nil-
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A4000 —DEFINITION OF MATERIALPROPERTIES

ductility temperature (RT„zz) as a function of
irradiation using the trend curves of Fig. A-4400-1 for
reactor vessel steels irradiated at 550 F. Note that
copper content of the weld and base metal has a
strong influence on the data in Fig. A-4400-1. %herc
the actual copper content data is not known, the

highest copper content curve of Fig. A-4400-1 should
be used. These curves are intended to be very
conservative since the recommended procedure is to
determine the irradiation effects from surveillantc
specimens of the actual material and product form in
question.
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Fig. A-4400-1 SECTION XI —INSERVICE INSPECTION OF NUCLEAR POPOVER PLANT COiiIPONENTS
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A«5100 SCOPE

In this article the method to be used in applying the
linear elastic fracture mechanics analysis to the
normal, emergency, and faulted conditions is de-
scribed.

A-5200 NORMAL CONDITIONS

Normal conditions include all transients expected
to occur during the course of system testing and
operation as well as upset conditions anticipated to
occur frequently enough that the system should be
designed to accommodate them.

In order to determine the maximum potential for
fatigue crack growth of the observed flaw indication
during normal operation, a cumulative fatigue crack
growth study of the component should be performed.
All of the design transients prescribed in the system
design specification that apply to the rernaindcr of the
service life of the component should be included.
Stress intensity factors should be determined for each
transient using the bounding elliptical or semi-el-
liptical flaw model described in A-2000and using the
methods for Kq determination outlined in A-3000.
Each transient should be considered in approximate
chronological order in the followingmanner:

(I) Determine the maximum range of E< fluc-
tuation associated with the transient (hK>).

(2) Find the incremental flaw growth (ha) cor-
responding to DK< from the fatigue crack growth rate
data.

(3) Update the flaw size by assuming the flaw
grows to a geometrically similar, larger flaw with a

minor half diameter of (a + Qa).
(4) Proceed to the next transient.

The above procedure, after all transients have been
considered, yields the expected cnd-of-life flaw size

(a))
Next the minimum critical flaw size for normal

operation should be established. The procedure for

determining critical flaw size for each transient is as

follows:

(I) Determine the maximum end-of-life irradiation
level at the flaw location.

(2) Using irradiated fracture toughness data, de-
termine the crack-arrest fracture toughness (Kq,) as a
function of temperature.

(3) Calculate stress intensity factors (using the
methods outlined in A-3000 or some other doc-
umented procedure) for various penetration depths of
an assumed flaw that is geometrically similar to the
ellipse or semi-ellipse that bounds the observed flaw.

(4) Compare the calculated stress intensity factors
to the material fracture toughness (Kq„) for the
appropriate temperature to determine thc critical flaw
size (a,) for the transient.

(5) Proceed to the next transient.

The smallest value of a, determined by the above
procedure, after all transients have been considered,
represents the minimum critical flaw size for normal
operation at the location of the observed flaw.

A-5300 ENERGEiVCY AiND FAULTED
CONDITIONS

Emergency and faulted conditions refer to very low
probability postulated incidents whose consequences
are such that subsequent plant operation is not
required and safe system shutdown is the only
consideration. Cumulative fatigue analysis of com-
ponents need not include faulted conditions.

The minimum critical flaw size for emergency and
faulted conditions should be cstablishcd using Kq,
data for crack initiation considerations and K, data
for crack arrest considerations. Each postulated
incident should be considered for critical flaw size as
follows:

(J) Determine the maximum end-of-life irradiation
profile tlirough the thickness of the component at the
observed flaw location.
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A-5300 SECTION Xl —INSERVICE INSPECTION OF NUCLEAR POPOVER PLANT COMPONENTS

(2) Determine temperature and stress profiles
through the thickness of the component at the

observed flaw location as a function of time following
the postulated incident.

(3) Using the irradiated fracture toughness data,
determine the crack arrest (Kl„) and crack initiation
(Ki,)fracture toughness profiles through the thickness

of the component as a function of time following the

postulated incident.
(4) Calculate stress intensity factors (using the

methods outlined in A-3000 or some other doc-

umented procedure) for various penetration depths of
an assumed flaw that is geometrically similar to the

ellipse or semi-ellipse that bounds thc observed flaw.

(5) The crack penetration at which the calculated
stress intensity factor exceeds the Ki, profile cor-

responds. 'to the critical crack size for initiation (a;)
and thc penetration at which the stress intensity factor
goes below the Ki„curve corresponds to the critical
crack size for arrest (a,). This comparison is illustrated
in Figure A-5300-I for both an arrest and a nonarrest
situation.

(6) Curves such as Fig. A-5300-l should be

prepared for a number of selected times following
each postulated accident to establish the critical time.

The smallest value of a; determined by the above
procedure, and for which the crack arrest penetration

(p) is greater than 0.75, after all postulated accidents
have been considered, represents the .minimum
critical initiation flaw size for emergency and faulted
conditions at the location of the observed flaw.

130



A-5000 —ANALYSIS Fig. A-5300.1
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Summer 1974 Addenda
Date of Issue: Jane 30, 1974

ASME BOILER AND PRESSURE VESSEL CODE

An American National Standard

SECTION XI
Rules for Inservice Inspection of Nuclear

Power Plant Components
1974 Edition

This is the first Addenda to be published to the 1974

Edition of Section XI.

Fig. IWB-3310 Revise 'as shown on p. 3 of this

Addenda.

IWB-3300(a) Revise to read:
'a)

Flaw indications detected by the preservice
examinations (IWB-2100) and by the inservice ex-

aminations (IWB-2600) shall be circumscribed in
elliptical or circular shape for the purpose of de-

scription and analysis. The dimensions of an elliptical
or semicircular flaw indication shall be determined by
the size of a rectangle that fully contains the area of
the indication. The width and length of the rectangle
shall correspond with the depth and length of the
indication, respectively. The length of the rectangle
shall be drawn parallel to the inner, pressure-retaining
surface of the component. The width and length of the

rectangle shall be considered as the dimensions of the
minor and major axes of an ellipse (or semi-ellipse)
that circumscribes the subsurface (or surface) in-
dication. The dimensions of a circular flaw indication
shall be determined by the size of a square that fully
contains the area of the indication. One-half the depth
dimension of the square, a, and length, 2, shall
determine the aspect ratio, a/II, of the flaw in-
dications. The projected planar area of the cir-
cumscribed indication shall be considered as oriented
normal to the surface of the component.

IWB-3310(c) Revise to read:

(c) The dimensions, a and 2, of the indication
shall be those of the rectangle that contains the

detected area of the indication as shown in Fig. IWB-
3310.

Fig. IWB-3320 Revise as shotvn on p. 4 of this

Addenda.

IWB-3320(b) Revise to read:

(b) The dimensions, a and 2, of the indication
shall be those of the square or rectangle that contains
the detected area of the indication as shown in Fig.
IWB-3320.

Fig. DUB-3330 Revise as shown on p. 5 of this
Addenda.

IWB-3330(c) Revise to read:

(c) The dimensions, a and II, of such multiple
planar flaws shall be those of the square or rectangle
that contains the detected area of all indications
within the proximity limits defined in IWB-3330(a)
and shown in'Fig. IWB-3330.

copyright 1974

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
printed in V.S.A.



Fig. DVB-3340 Revise as shown on p. 6 of this
Addenda.

DVB-3340(d) Revise to read:
(d) The dimensions, a and g, of such flaws shall be

those of a rectangle that contains the projected
detected area of the indication as shown in Fig. IWB-
3340.

Fig. IWB-3350 Revise as shotvn on p. 7 of this
Addenda.

DVB-3350(b) Revise to read:

(b) The dimensions,aand f,ofsuchflawsshall be
those of the square or rectangle that contains the
detected area of all indications within the flaw-plane
adjacency limits of (a) above as shown in Fig. IWB-
3350.

Fig. IWB-3360 Revise as shown on p. 8 of this
Addenda.

IWB-3360(b) Revise to read:

(b) The area of a laminar flaw shall be the area of
the square or rectangle that contains the detected area

of those indications that either overlap or are within a
distance s'f 1 in. of one another as shown in Fig.
IWB-3360.

DVB-3370 Delete entirely.

Fig. IWB-3370 Delete entirely.

DVB-3510 Adopt Fig. 3510.1 and Fig. 3510.2 as shown
on pp. 9 and 10 of this Addenda.

4

DUB-3511 Adopt as shown on pp. 11-18 of this
Addenda.

DUB-3512 Adopt as shown on pp. 19-21 of this
Addenda.

DVB-3514 Adopt-as shown on pp. 22-23 of this
Addenda.

IWB-3515 Adopt as shown on pp. 24-26 of this
Addenda.

DUB-3517 Adopt as shown on p. 27 of this Addenda.
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IWB-3511 Standards for Examination Categories
B-B, Pressure-Retaining Welds in
Vessels, and B-C, Prcssure-Retaining

. Wclds, Vessel-to-Flange, and Head-to-
Flange

IWB-3511.1 Allowable Planar Indications

(a) The size of allowable planar indications within
the boundary of the examination volumes specified in
Figs. IWB-3511.1(a) through '(f) shall not exceed the

limitsspecified in Table IWB-3511.1.

(b) Where a flaw indication extends or lies beyond
the examination volumes as detected by the pro-
cedures used to examine the specified volumes, the

overall size of the indication shall be compared with
the limits specified in Table IW8-3511.1 [for ex-

amples, see Figs. IWB-3511.1(a) and IW8-3511.1(b)].
(c) Any two or more flaw indications that fall

within two parallel planes t/q in. apart and combine to
reduce the net section thickness're acceptable
provided the depths of individual indications do not
exceed'the allowable limits of Table IWB-3511.1 and
the combined flaw-indication depths do not exceed

the followinglimits.
. (1) Two surface indications, one inside and one

outside: The combined depths shall not exceed the
average of the sum of the allowable surface in-
dications of Table IW8-3511.1 for the corresponding
flaw-aspect ratios.

,'Nct section thickness is measured normal to thc pressure-
retaining surface of the component.

(2) Two or more subsurface indications: The,
combined depths shall not exceed the sum of the
allowable subsurface indications of Table IWB-
3511.1 for the corresponding flaw-aspect ratios
divided by the number of indications.

(3) Two or more surface and subsurface in-
dications: The combined depths shall not exceed the
average of the sum of the allowable combined depths
of surface and subsurface indications, respectively, as

permitted by IW8-3511.1(c)(1) and IW8-3511.1(c)(2).
(d) Surface indications within cladding shall bet ~„

governed by the standards of IWB-3517.1.
[E.i t

IWB-3511.2 Allowable I.aminar Indications. The
areas of allowable laminar indications within the
boundary of the examination zone delineated in the

applicable figures specified in IW8-3511.1 shall not l
exceed the limits specified in Table IW8-3511.3.

IWB-35119 Contlitionally Allowable Laminar In-
dications

(a) Laminar indications that exceed the standards
specified in IW8-3511.$ 2shall .be considered as S75
conditionally'allowable laminar indications. In such t=rr<t<

cases, the area of the component containing the
laminar indication shall be included as an additional
area subject to examination under the applicable
Examination Categories of Table IWB-2500.

(b) Indications that reveal a laminar indication
joining a planar indication [Fig. IW8-3511.1(e)] shall
be governed by the standards of IWB-3511.1/PP SP Qn4
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TABLE IWB-3511.1
ALLOWABLEPLANAR INDICATIONS

Material: Ferritic steels that meet the requirements
of NB-2331 and have specified minimum yieid
strength of 5f) ksi or less at room temperature

Thickness Range: 4 in. and greater

Aspect
Ratio,a/g'urfaceIndications,

a/r %

Subsurface
Indications,
, alt,% ~

'.

0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.45
0.50

2.0
2.1
2.3
2.6
2.9
3.2
3.7
3.7
3.7
3.7
3.7

2.6
2.8
2.9
3.2
3.6
4.1
4.6
5.2
58
6.5
7.2

NOTES:
I1) Dimensions a and g are defined in the figures referenced in

IWB4511.1. For intermediate flaw-aspect ratios, o/g, linear
interpolation is permissible.

I2) Component thickness t is measured normal to the pressure-
retaining surface of the component. Where the section thick-
ness varies, the average thickness over the length of the
planar indication is the component thickness.

I3) The total depth of an allowable subsurface indication is twice
the listed value.

TABLE IWB-3511.3
ALLOWABLELAMINARINDICATIONS

Component Thickness,rtn'" Laminar Area,
sq ln,

4
6
8

10
12
14
16

12
18
24
30
36
42
48

NOTES:
I1) Component thickness r is measured normal to the pressure.

retaining surface of the component. Where the section
thickness varies, the average thickness over the area of the
laminar indication is the component thickness.

I2) For intermediate thicknesses, linear interpolation of area is

permissible.
I3) The area of a laminar flaw is defined in IWB4360.

18
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IWB-3512 Standards for Examination Category

B-D,APressure-Retaining Nozzles in
<~„~)~ Vessels

IWB-3512.1 Allowable Planar Indications

(a) The size of allowable planar indications within
the boundary of the cxamina'tion volumes specified in
Fig. IWB-3512.1(a) shall not exceed the limits
specified in Table IWB-3512.1.

(b) The standards of IWB-3511.1 shall apply to
flaw indications detected in the vessel shell or head
material within the boundary of the examination
volumes specified in Fig. IWB-3512.1(a).

(c) Any two or more flaw indications that fall
within two parallel planes ~/~ in. apart and combine to ~(~
reduce the net section thickness> are acceptable

. provided the depths of individual indications do not
exceed the allowable limitsofTable IWB-3511.1 and
the combined flaw indication depths do not exceed
the followinglimits

(I) Two surface indications, one inside and one
outside: The combined depths shall not exceed the

rNet section thickness is measured normal to the pressure-
retaining surface of the component.

average of the sum of the allotvable surface in-
dications of Table IWB-3511.1 for the corresponding.
flaw-aspect ratios.

(2) Two or more subsurface indications: The
combined depths shall not exceed the sum of the
allowable subsurface indications of Table IWB-
3511.1 for the corresponding flaw-aspect ratios
divided by the number of indications.

(3) Two or more surface and subsurface in-
dications: The combined depths shall not exceed the
average of the sum of the allowable combined depths
of surface and subsurface indications respectively as

permitted by (1) and (2)
above.'d)

Surface indications within cladding shall be
governed by the standards of IWB-35lg.2."'7/

(
(s w

IWB-3512.2 AI&vableLaminar Indications S lb 1 <
(a) Laminar indications in vessel shell or head

material within tile. boundary of theiexamination
volumes specified in Fig. IWB-3512(a) shall be

governed by the standards of IWB-3511.2.
(b) Laminar fiaws in the nozzle wall shall be

considered as planar indications and the standards of
IWB-3512.1 shall apply.

I
t
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TABLE IWB4512.1
ALLOWABLEPLANAR

IND1CATIONS'aterial:

SA-508 Class 2 and 3 Forgings that meet
~ the requirements of NB-2331 and have

specified minimum yield strengths
of 50 ksi or less

Thickness Range, t: 3 in. and greater

Aspect
Ratio~

e/g'.

0.05
0.10
0.15
0.20
0.25
0.30 ~

0.35
'.40

0.45
~ 0.50

Inside Corner Radius

Surface
Indications,

e/r,%
'.9

2.0
2.2
2A
2.7
3.1
3.5
3.5
35
3.5
3.5
2.5

Subsurface
Indications,

e/r,%%d*'.3

2.4
2.6
2.9
3.3-
3.7
4.1
4.6
5.2
5.9
6.5
NApi(tccQc S75 Erat"«

NOTES:
(1) Oimensions e and 0 are defined in Fig. IW84512.1(a). For

intermediate flaw-aspect ratios, e/g, linear interpolation is

permissible. m

(2) The component thickness, t, is determined as follows for the
applicable typical flaws shown in Fig. IWB4512.1(a):

Flow ¹1 and ¹2
Flaw ¹3
Flaw ¹4
Flaw ¹5

t (r„+ r„,)/2
r ~ ts
t~ rrr It ~ lesser of t„or rs

for any aspect ratios appli-
cable to this flaw geometry

(3) The total depth of an allowable subsurface indication is twice
the listed value.
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IWB-3514 Standards for Examination Category
B-F Pressure-Retaining Dissimilar
Metal Welds

IWB-3514.1 Allowable Planar Indications

(a) The size of allowable planar indications within
the boundary of the examination volumes shown in
Fig. IWB-3514.1 shall not exceed the followinglimits:

(1) Ferritic-Steel Nozzle, and Ferritic-Steel Safe
End and Weld. The allowable indication standards of
IWB-3511.1 shall apply, and t shall be considered as t>

shown in Fig. IWB-3514.1.
tt„(2) Austenitic Steel Safe End and Weld. The size

of,tallowable indication for an individual surface or
subsurface indication, or the combinations thereof,

that fall within two parallel planes ~/2 in. apart shall
not exceed 5% of thickness t2 shown in Fig. IWB-
3514.1.

(b) Where a flaw indication extends or lies beyond
the exatnination volumes specified in Fig. IWB-
3514.1, the overall flaw size shall be compared with
the standards of IWB-3514.1(a).

(c) Surface indications within cladding shall be
governed by the standards of IWB-3517.1.

IWB-3514.2 Allowable Laminar Indications. The
area of allowable laminar indications within the
boundary of the examination zones shown in Fig.
IWB-3514.1 shall not exceed 8 sq in. for all
thicknesses less than 3 in. For greater thicknesses, the
standards ofTable IWB-3511.3 shall apply.

I ~lc
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IWB-3515 Standards for Examination Category
B-G-1, Pressure-Retaining Bolting
2 in. and Larger in Diameter

IWB-3515.1 Allowable Indications for Surface
Examinations. Allowable surface indications in ves-

sel-closure studs and prcssure-retaining bolting shall

not exceed the followinglimits:

(a) nonaxial indications, ~/4 in. in length
(b) axial indications, 1 in. in length

5/5

IWB-3515.2 Allowable Indications for Volun>etric
Examination

(a) The size of allowable nonaxial indications in
vessel closure studs and pressure-retaining bolting as

shown in Fig. IWB-3515.1 shall not exceed the limits'
- "'pecified in TableIWB-3515.1.

(b) Any two or more subsurface indications, at any,
diameter of the stud, which combine to reduce the net

— "';",;, "'. -,'",: .. diameter age acceptable provided the combined flaw - -..—...

specified in'Table IWB-3515.1 for the corresponding- -..:=

'law-aspectratios, divided by the number of in-
dications.

~

' " '
(c) Any axial indication detected by the volumetric

examination shall be confirmed by a surface ex-

amination, and the standards of IWB-3515.1 shall

apply

24



STUD

S)a S<a

ACCEPTABLE
SUBSURFACE FLAW

I
II I

kL..

UNACCEPTABLE

SUBSURFACE
FLAW

SCAN AREA TO EXAMINE
STUD VOLUME

SUBSURFACE
NONAXIAL

INDICATION

ld

O

AXIAL
INDICATION

o

X
U3

NOFE
ALLFLAWS ARE EXAGGERATEg
IN SIZE AND SCALE
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TABLE IWB-3515.1
ALLOWABLEPLANAR INDICATIONS

Materials: SA-193 Grade B7, SA420 Grade L43, SA440
Class 3 Grade 823, B24 that meet the requirements

of NB-2333

Diameter Range:

Aspect
Ratio,

o/g'.0

0.10
0.20
0.30
0.40
0.50

Nominal Sizes Greater than 4 in.

Subsurface'ndications,

a, in.

0.10
0.10
0.15
0.15
0.20
0.25

Diameter Range: Nominal Sizes 2 in. and Greater, But
Not Over 4 in.

Aspect
Ratio,

a/g'.0

0.10
0.20
0.30
0.40
0.50

Subsurfaces
Indications,

a, in.

0.075
0.075
0.10
0.10
0.15
0.18

NOTES:
(1) Dimensions a and g are defined in Fig. IW84515.1. For

intermediate flaw aspect ratios, a/g, linear interpolation is
permissible.

(2) The total depth of an allowable subsurface indication is twice
the listed value.
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IWB-3517 Standards for Examination Categories
B-I-1 & B-I-2, Interior Clad Surfaces
of Vessels

IWB-3517.1 Allowable Indications for Surface
Examination. Surface indications in the examination
patches of clad surfaces shall be allowable provided
the followinglimits on flawdepth're not exceeded in
more than two patches:

(a) preservice examination, %2 in.
(b) inservice examinations, tyys in.

IWB-3517.2 Conditional Indications
(a) Indications that exceed the allowable in-

dications of IWB-3517.1 and extend into the base
metal to a depth not in excess of the standards of
IWB-3511.1 shall be considered as conditional in-
dications, and the requirements of IWB-3123.2 shall

appb'b)
The conditions of the examination patches shall

be considered as representative of the entire cladding
of a component ifconditional indications are detected
in 50% of the number of examination patches in the
component.

tGrinding or polishing of the cladding is an acceptable method for
determining the depth of a surface indication.

n jy
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RECORD OF RFV IS I,OHS (Cont. Next Page)

Rev.
No. Date Description Reason

Prepared
by

Approved
by

3-9-77 Appendix 0, pl,QA Plan
(NES 81A0402), page 2
Cal 'Block Drwgs; 80C0527

80B0827
GOB0830
80BOg28

To comply with new HES ISI
Program lg Hanua1(NES .
80A9021)

To reflect "as built dimen-
sions and conditions.

NIP-54l Fig. 5, 7,.8 To reflect as-built
conditions

10-5-77 Appendix C: Year 2, pages
'I, 1A (add), 2, 7A (add),
8, 12

Year 3, pages 1-3, 6
7A (add), 8-10, 12-14,
15A, B, C (add), 23A
(add)

'ear4, pages 9, 11
16A (add)

To reflect changes made
during outage-year 2 and
reflect actual conditions

to reflect actual condi-
tions

Year 5, pages
10,'8A

(add)

Year 6, .pages 2, 7, 8

Year 7, pages 4, 10, 11

Year 8, pages 10, 11,15,

Appendix E, para. (4) add
"a Visual Examination...
invalid."

to comply with actual
conditions

Appendix H, procedure
NIP 533

procedure NIP 541

procedure NIP 544

procedure NIP 562

to reflect field changes
and "as-built" conditions

for clarification

for clartfication

to reFlect field changes
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RECORD OF REVISIONS (cont.)

Rev.
No.

2
(cont.)

Date

10-5-77

Descri tion

Appendix D, Fig. 8-5 chang
location of 9" examina-
tion area for weld
HX-38-11IN-w

Appendix A, Table A-2, Sys-
tem No. 38, change".NU02'.
to "NG02"

Appendix I, Dwg. No.
80C0530

Reason

To reflect changes made
during outage"year 2

Typographical error

To reflect "as-built"
conditions

Prepared Approved
b b

p)8





Mr. T. Perkins
NIAGARA MOHAWK POWER CORPORATION

3-14-77
5530-22

p. 8

P. 12

Delete P-32-71-w
RV-4-565A-w
P-32-LUG/PS/A-s

P-32-H3/A-s
P-32-LUG/PS/A-s
P-32-SB1/PS/A-s
V-NG08/A-b
PM-32-Hl/A-s
PM-32-SS1/A-s
PM-32-PSP/A-s
PM-32-SS3/A-s

Add the attached Program Plan and Schedule sheets to the
second outage-year ISI requirements.

Very truly yours,

NUCLEAR ENERGY SERVICES, INC.
NES Division

Q,
8'-('~W~'lfred

H. Yoli
Engineering Vice President

AHY/jam
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P) NUCLEAR ENERGY SERVICES, INC.

NES DIVISION
,/ I

i
.C

'
SHELTER ROCK ROAD
DANDURY, CONNECTICUT 08810 U.SA.
(303) 748 3MI

March 14, 1977 ~

Reference No. 5530-22

Mr. Thomas Perkins
'IAGARA MOHAWK POWER CORPORATION
Nine Mile Point Nuclear Station Unit 1
P.O. Box 32
Lycoming, New York

Subject: Changes in ISI Requirements
for Second Outa e-Year

Dear Tom:

Following our conversation with Mike Jones on March ll, 1977
on the availability of Recirculation Loop B for this outage,
we concur that examination requirements for Loop B scheduled
for the third outage-year of Fall 1978 can be substituted
for this outage, while postponing Loop A requirements origi-
nally scheduled for this outage to Fall 1978. These changes
and all others that might. be encountered during this outage
will be consolidated into the Program Plan at, the conclusion
of the examinations as part of the second year ISI Report.
Meanwhile, this letter is to serve as notification to F . Carr,
NES Task Engineer, to modify the second-outage year Program
Plan and Schedule in Appendix C as follows:

I

p. 1 Delete P-32-71-w
RV-4-565A-w
P-32-03-w
P-32-03-wUl
P-32-03-wU2
P-32-01-w
P-32-01-wU

po '2 Delete V-NG01A-b
V-NG02A-b
P-NG03A-b

continued

AN AUTOMATION INDUSTRIES, INC.~ COMPANY
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l. INTRODUCTION

Ten-Year Inservice Inspection Program

This Program Book has been prepared to fulfill the Inservice Inspection

requirements for'he first ten-year inspection interval for Niagara Hohawk

Power Corporations'Nine Mile Point Nuclear Station Unit l.

The scope of inspection for each component complies with the Nine Hile Point

Unit 1 Technical Specifications, and the procedures and acceptance criteria

meet the, requirements outlined in Section XI of the ASME Boiler and Pressure

Vessel Code, 1974 Edition (including the Summer 1974 Addenda): Rules for

Inservice Inspection of Nuclear Power Plant Components, depending on the

quality group classification of the component to be inspected. The classi-

fication is provided by Section 50.55a of 10 CFR 50 for Quality Group A and

by NRC Regulatory Guide 1.26 (Revision 2, June 1975) for Group B, C and D.

The Inservice Inspection requirements for each Quality Group Classification

are evoked by 10 CFR 50 and NRC Regulatory Guide 1.51 "Inservice Inspection

of ASME Code Class 2 and 3 Nuclear Power Plant Components". Section 50.55a

of 10 CFR 50 requires that Quality Group A Components be inspected in accor-

dance with the requirements specified in the ASME Code, Section XI "Rules

for Inservice Inspection of Nuclear Reactor Systems for Class 1 Components".

NRC Regulatory Guide 1.51 requires that Quality Group B and C Components be

inspected in accordance with the requirements specified in the ASHE Code,

Section XI.

It should be noted that Nine Hile Point Unit 1 was designed and constructed

prior to the adoption of the ASHE Code. As a result, certain examinations

stipulated by the Code can not be performed completely since the plant design

does not permit direct access to portions of some examination areas.





In addition, components which are in high radiation areas or which are

covered by non-replaceable insulation or coatings have been considered

inaccessible, as indicated in the Nine Mile Point Unit 1 Technical Speci-

fications, Article 4.2.6. All items of non-compliance established by the

Technical Specifications have been summarized in the Technical Specifications

Deviations section of the Program Book.

In developing the ten-year interval inspection program sufficient flexi-

bility has been incorporated into the plan so that effective utilization

of unscheduled plant outages can be made.

This Program Book is self-contained. Included are inservice examination

schedules for eight outages during the interval between 1975 and 1986,

isometric drawings which show weld locat'ions in the various piping systems,

.and nozzle and weld locations in the principal components (i.e. reactor

vessel, closure head, heat exchangers).'ppropriate examination procedures

(ultrason'ic, liquid penetrant, and visual) and associated data sheets are

provided for use by qualified examiners. Also included in the program book

are plant zones which have been established to define examination boundaries,

system classification information, Technical Specifications Deviations, pre-

examination requirements, calibration block details, evaluation criter a,

quality control/quality assurance documents, examination procedure philosophy,

copies of Section XI of the ASME Boiler and Pressure Code including the

Summer 1974 Addenda and NRC Regulatory Guide 1.26, record retention and re-

port submittal, and personnel qualification requirements.





2. BASES FOR INSERVICE INSPECTION PROGRAM

2.1 ~OO'ective

'I

The program contained herein provides the details necessary for performing

the first ten-year interval inservice inspection of the welds and other

examination areas within Niagara Hohawk Power Corporations Nine Mile Point

Nuclear Station Unit 1 water and steam containing systems that are classi-

fied Group A, B or C. This program conforms to the requirements and

exclusions of Nine Hile Point 1 Technical Specification, Section 4.2.6,

which deals with inservice inspection. The examination procedures, cali-

bration blocks and acceptance criteria are 'in accordance with the ASME

Code,'Section XI: Rules for Inservice Inspection of Nuclear Power Plant

components, 1974 Edition (including the. Summer 1974 Addenda) to the extent

practicable.

The scope of the inservice inspection program includes the full range of

activities which fulfill the inservice inspection requirements of Nine

Mile Point Unit 1 for the first inspection interval between the years 1975

and 1986. The examination requirements defined for the Fall 1975 outage

were initially reported in NES Document 81A0403 (dated September 15, 1975)

and are incorporated as an integral part into this ten-year program plan;

with only minor changes to reflect actual plant conditions encountered

during the implementation of the 1975 outage inspection plan.

2.2 NRC Re ulations

The Quality Group Classification System for radioactive water and steam

containing components important to the safety of water-cooled nuclear

power plants is established by NRC Regulatory Guide 1.26 in conjunction

with Section 50.55a of 10 CFR 50 '





.Regulatory Guide 1.26, "Quality Group Classification and Standards,"

establishes the Quality Group Classification System consisting of four

Quality Groups, A through D. The definition of Quality Group A is provided

by Section 50.55a, 10 CFR 50. The definition of Groups 8, C, and D is pro-

vided by Regulatory Guide 1.26.

The quality standards for each Group are evoked by 10 CFR 50 for Group A and

Regulatory Guide 1.26 for Groups 8, C and D. The quali.ty standards which

apply are ASHE Code Section III Class 1, 2 and 3 for Quality Groups A, 8 and

C, respectively, and ASHE Section VIII, Division 1 and ANSI 831.1.0 for

Group D.

1

The lnservice Inspection requirements for each Quality Group Classification

are evoked by 10 CFR 50 and NRC Regulatory Guide 1.51,'Inservice Inspection

of ASME Code Class 2 and 3 Nuclear Power Plant Components." Section 50.55a

of 10 CFR 50 mandates" that Quality Group A components must be inspected in

accordance with the requirements specified in the ASME Code, Section XI,

"Rules for Inservice Inspection of Nuclear Reactor Systems for Class 1 Com-

ponents." NRC Regulatory Guide 1.51 mandates that Quality Group 8 and C

components be inspected .in accordance with the requirements specified in the

ASME Code, Section XI.

The relationship of these governing documents is summarized in Table 2.1.
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TABLE 2.1

'.NRC REGULATIONS/GUIDES — INSPECTION CODE
'NTER-RELATIONSHIP

Quality
Group'egulatory

Guide 1.26
''Definition of

Quality Group

Quality Standards
Applicable to Inspection .

Quality Group Requirements
(reference standard) (reference standard)

Section 50.55a
of 10 CFR 50

ASHE Sect.III
Class 1

(Section 50,55a)

ASHE Sect. XI,
Class 1

{Section 50.55a)

B

C

Regulatory
Guide 1.26

Regu I a tory
Guide 1.26

Regulatory
Guide 1.26

ASHE Sect.lli,
Class 2
(Regulatory
Guide 1.26)

ASHE Sect, III,
Class

~ (Regu1a tory
Guide 1.26)

ASHE Sect. Vill,
Div.l
(Regulatory
Guide 1.26)

ASHE Sect. XI,
Class 2
(Regulatory

'uide1.51)

ASHE Sect. XI,
Class 3
(Regulatory
Guide 1.51)

Not covered





2.3 Def ini t ion of NMPC Intent

The Nine Mile Point Unit 1 has been designed and fabricated to ensure free-

dom from gross defects throughout the plant's lifetime. Furthermore, a

five year surveillance program was developed to determine the status of the

reactor press'ure boundary systems and to monitor h.igh stress concentration

areas as well as randomly selected portions of the system components in order

to assess their overall condition.

The proposed ten-year inservice inspection program has been developed in re"

sponse to a NRC letter (September 28, 1973) from D.L. Ziemann to P.D. Raymond

and reflects this concern to ensure component integrity and leak tightness of

systems important to safety. This program is intended to be implemented over

the lifetime of the facility and will be applied to those areas of Quality

Group A, B or C systems whose physical location and low radiation levels allow

access. The inspection examination requirements are based on Nine Mile Point

Unit 1 Technical Specifications, Section 4.2.6.

2.4 Methods of Examination

Methods, techniques and procedures for the inservice inspections are titled

visual, surface, and volumetric. Each term describes a general method per-

mitting a selection of different techniques and procedures restricted to that

method to accommodate varying degrees of accessibility and radiation levels,
h

and the automation of equipment to perform the examinations.





A visual examination is employed to provide a report of the general condition

of the part, component, or surface to be examined, including such conditions

,as scratches, wear, cracks, corrosion or erosion on the surfaces; misalignment

or movement of the part or component; or evidence of I.caking. Visual examina-

tions are applicable .to welds, support members, valves, pumps, fasteners,

cladding, etc. NES's visual examination procedure is based on the recommenda"

tions in Article 9 of Section V (ASME Code).

A liquid penetrant examination is specified as the surface examination method

to delineate or verify the presence of. cracks or discontinuities open to the

examination surface. HES's liquid penetrant examination procedure is based on

the recommendations of Article 6 of Section V (ASME Code):

The ultrasonic pulse echo examination is selected as the volumetric examination

method to indicate the presence of subsurface discontinuities by examining the

, entire volume of metal contained beneath the surface to be examined. HES's

ultrasonic examination is based on the recomnendations of Appendix I of Section

XI (ASME Code). Where Appendix I is not applicable, the provisions of Article

5 of Section V have been used.

2.5 Overall Schedule

As allowed by Subarticle IWA-2400 of Section Xl, the examinations and pressure

tests required by Subsections IWA, IWB and IWC have been scheduled to be com-

pleted during a ten and one half calender-year interval to be concurrent with

plant outages. The inspection interval commences with the Fall 1975 outage

and is terminated by the Spring 1986 outage.





-Based on an anticipated interval of eighteen months between two successive

scheduled refuel ing shutdowns, the ten and one half calender-year inspection

interval encompasses eicihe reFueling outages. Table 2.2 defines the inspec-

tion schedu'ie in terms of the "Outage-year" as related to calender-years.

The inservice examinations shall be performed in accordance with the option

specified in Paragraph IWB-2411 of Section XI. The eight outage-years have

been grouped into thirds of the interval as shown in Table 2.2.Outage-years

1 through 3 form the first third of the ten and one half year interval,4 and

5 the second third, and 6 through 8 the final third.





TABLE 2.2 - INSPECTION SCHEDULE

Outa e-Year Calender-Year

Fall 1975

Spring 1977

Fall 1978

5

Spring 1980

Fall 1981

Spring 1983

- Fa 1 1 1984

Spring,1986

I

I

F I S

I

I

S

'5I '76 '77. '78
I

I

3.3 yr.
I

I

79 '8O '81 '82, '3I

I I
3. 5

I I

I'4 '5 I'86
I

3.3 yr.~
I





3. INSERV ICE INSPECTION PROGRAH BOOK DESCRIPTION

I

This Program Book is completely self-contained- The following sections con"

stitute the Nine Nile Point Ten-Year Inservice Inspection Program Book and are
4

discussed in detail in their corresponding Appendix.

3.1 System Classification

The Nine MI)e Point Piping and Instrumentation Drawings have been reviewed,and

Quality Group A, B and C boundaries established in accordance with NRC Regulatory

Guide 1.26 (Revision 2,June 1975) in conjunction with Section 50.55a of 10 CFR 50

as stipulated by Subarticle IWA-1400(a) of Section XI. Appendix A identifies

.'appropriate code classes for each plant system, supplies detailed boundary

diagrams where practicable, and lists systems that are exempted from the exam-

ination requirements per the provisions of Subarticles IWB-1220 and IWC-1220.

3.2 Zone Desi nations

The plant has been subdivided into smaller areas of interest called zones,

usually delineated by floors. Appendix B includes the zone designations and

plan view diagrams with major components shown and identified.

3.3 Pro ram Plan and Schedule

The examination requirements for the eight scheduled outages, including the

1975 Fall shutdown, are defined in the Program Plan and Schedule shown in

Appendix C. Each weld or other examination area Is designated by a unique

identification number. A table In Appendix C describes the letter and number

Identification code.-

-10-





3.4 System Isometrics and Dia rams

The piping isometric drawings show the piping for plant systems, delineating

the identification of components subject to examination. These drawings

constitute. Appendix D along with the diagrams that define various other plant

areas (i,e. closure head and vessel welds, penetration identifications, etc.).

3.5 Technical S ecifications Deviations

Appendix E discusses in detail those areas that can not be examined either in

part or fu'Ily because of insufficient access due to plant design, high radia-

tion levels, and/or non-replaceable insulation as established by Nine Mile

Point Unit 1 Techni.cal Specifications.

3.6 Pre-Examination Re uirements

In addition to the requirements for clearance and access specified by Subarticle

IMA'-'1500 of Section XI, Appendix F also lists those other tasks which must be

accomplished prior to conducting the examinations.

3.7 Qualit Assurance

The NES Quality Assurance Plan, which governs the design review and implementa-

tion of the inservice inspection program plan, is in accordance with the require-

ments of the NES Quality Assurance Manual which is in compliance with Appendix B

of 10 CFR 50. The plan includes the detailed quality assurance requirements
C

that are common to all activities of the program including organization, manage-

ment, liaison, examination implementations, control of inspection records,

-11-





qualifications of personnel, materials and procedures, etc. Appendix G

presents the Quality Assurance Plan, the work plan and the five task plans

that are applicable to the ten-year interval.

3.8 'xamination Procedures

The examination procedures (visual, surface and ultrasonic) that are used in

the implementation of the inservice inspection program plan are contained in

Appendix H. Appendix H also contains a discussion of the philosophy used in

preparing the examination procedures.

3.9 UT Calibration Blocks

Appendix 1 includes a list of all the UT Cal ibration blocks and the accompany-

ing drawings. A discussion of the design philosophy behind the calibration

blocks that were designed and fpbricated for the Nine Nile Point Unit 1 in-
r

service inspection is also presented.

3.10 Records and Re orts

General guidelines for the retention of calibrations and qualification in-

formation, recording of data, evaluation and final report requirements are

presented in Appendix J.

3.11 Evaluation Criteria

The evaluation criteria contained and described in Appendix K will be used

. to evaluate all relevant indications found during the inservice inspection

examinations in accordance with the recommendations of Article IWB-3000 of

.Section Xi.

,-12-





.3.12 Personnel Qualification Re uirements

Personnel performing nondestructive examination operations during the Nine

Mile Point Unit I inservice inspection program implementation shall have

been qualified with procedure(s) prepared in accordance with SNT-TC-IA as

recommended in Subarticle IWA"2300 of Section XI. CONAM procedures for

certifying inspection personnel are discussed and presented in Appendix L.

3.1 3 ASHE Code, Section Xl (1974)

Appendix H contains a copy of Section Xl (1974 Edition) of the ASME Boiler and

Pressure Vessel Code with the applicable Addenda (Summer 1974), Rules for

inservice inspection of Nuclea'r Power Plant Components.

3.14 NRC Re ulator Guide 1.26

Appendix N contains a copy of NRC Regulatory Guide 1.26, Quality Group Classifi-

cations and Standards for Water", Steam-, and Radioactive-waste"Containing Com-

ponents of Nuclear Power Plants", Revision 2, June 1975.

-13-
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'SYSTEN CLASSIFICATION





'APPENDIX A

'System Classification

NES has reviewed the basic system Piping and Instrumentation Diagrams (P 8 ID)

and established Quality Group A, B and C boundaries in accordance with the

requirements of Section 50.55a of 10 CFR 50 and NRC Regulatory Guide 1.26,

Qualit Grou Classifications and Standards for Water- Steam- and Radioactive-

Waste-Containin Com onents of Nuclear Power Plants Revision 2, June 1975.

Quality Group A components within the Reactor Coolant Pressure Boundar as

defined by Section 50.55a of 10 CFR 50 are shown in Figure A-1. Portions of

the systems shown in Figure A-1 are exempted from volumetric and surface ex-

aminations per Subarticle IWB-1220 of Section XI. Details of Group A piping

system boundaries, the reference Niagara Mohawk P s ID number and portions of

the piping systems that are exempted, if any, are listed in Table A-1 of this

Appendix.

The Reactor Coolant Pressure Boundary incorporates components that are part of

the reactor coolant system inside the drywell up to and including the'utermost

containment isolation valves, and the reactor coolant system safety and relief

valves. The applicable isolation valves have been tabulated in Section 3.2.7 of

the Nine Mile Point Onit 1 Technical Specifications.

P

Quality Group B components that are subject to the examination requirements'of ''

the Nine Mile Point Technical Specifications and Subsection IWC of Section XI

are shown in Figures A-2 through.A-7 (with the exception of the extensive

Feedwater System).
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Table A-2 of this Appendix lists all the Group 8 Systems (exempt and non-

exempt:), reference P S ID numbers and the Section Xl paragraphs that allow

the exemptions.

Group 8 classifications have been determined in accordance with the require-

ments of NRC Regulatory Guide 1.26 (Revision 2, June 1975). Nine Hi le Point '

Systems that are plant safety-oriented (emergency core coo'Iing, post-

accident containment heat removal, reactor shutdown, 'residual heat removal,

etc.) and portions of the main steam lines to the turbine stop and by"pass

valves have been categorized as Group B.

Group C components that are to be examined according to the requirements

of the Technical Specifications and Subsection IMD of Section Xl have

been listed in Table A-3 of this Appendix, along with their reference P 6

ID numbers. These systems include cooling water and auxiliary feedwater

systems for plant safety-oriented Group 8 components (including reactor

coolant pumps, emergency diesels and control room coo'Iing), spent fuel

pool cooling and the reactor cleanup system in conformance with the guide-

lines of NRC Regulatory Guide 1.26.

'he

radioactive waste treatment and the off-gas systems have been classified
's

Group D as Niagara Hohawk calculations have shown that potential offsite .

doses meet the limits stipulated by NRC Regulatory Guide 1.26.

Systems not covered by NRC Regulatory Guide 1.26, such as instrument air
ser-'ice

air, diesel engine and its generators and auxiliary support systems,

diesel fuel, emergency and normal ventilation, and all other non-water, non-

steam, and non-radioactive material containing systems have not been assigned





quality group classifications within the scope of the ten-year inservice in-

spection program.

All Group A and B exempted components will be examined according to the re-

quirements of Articles IWB-5000 and IWC-5000 of Section XI, respectively, in

addition to the general requirements of IMA-5000.



4



2 HEAD 5PRAY 34
V

2" VENT
37

31 WEDWATElZ
24 W TKAtll OI

1 Ir45'TRUMEt4l
EXHAUST

lo t=<E" . Coco.
SUPPLY 39

Il
1/. LIQUID 42.1

XX

II I

a. Co PmY 4)

6 CLEAIIIUP g 33

CCOLING
RETUR1'1

i ~ ~
~

~ ~I
5'HUTDOWN

CCQLIHG
SUPPLY 38

tl I
6 ameup

SUPPLY

II I

IO Est EtZ&. COHo.

REACTS
COOLANT

Ppc~RE
BOUNDARY

28 taCIRC. ~2
KAQQR,
CCG LANT
PRESSURE
BOVNDARV

1V

SYSTEM
NO. BOUNDARY Dia,g~g

SROut A

REV: 0

BY: A. V.

APP:

PIO. NO. A-1

DATE: iO-5-75

DATE: il- i i -75

PROJECT'g~ gyp

NES 112
NOT TO SCALE



C

~ "-I

I

!

t

1

!
A ~



HEAD SPRAY
2'V

NT
IV

34-0l

lV .

Ol-03

COsD. POT5

lVP.4

)
I

~

lvlSER ~6
V-5 24

N3B H3A

24

I
~t

2

TURSINE
VALYE

thAHIFOLD

~~m)~~>)mz&~m~

e YPAsS
VALVE

14AQIFQLD

~XCFig

%

1&'RYV/ELL

IV lV
Oi - ls ~OI. pl I

lv lV
Ol -02 Ol-0&

ggll
i>~~cwcr~~xm~cr~crx~xm~D

Il

XAFXMiAYXMXMXAFXMXM/CY/CFXMXCFXM/MXAW~XCFAMXAFX~<Mx~x~~~~~~~~~~~~~~~~~<~A~/Ar<APX&7<MiMXAFX~<M/rCWMiAFXAb

NES113
t4XXEARBARGYSERVICES, tC.

Pgg9 gQ(
L i ~

pgni SHlmllII
i

SYSTEM
NO.

Ol,02,C8
34.37

BOUNDARY DlASRAH
MAIN 5TEAN

HEAD SPRY ear %FAT

SY: PU

APP:

REV: 0 FIG. NO. A-2

DATE: IO-9- j5

DATE: tO Q'7-75

gg ~ GROUP A

rxcrxmr GRQUP g

C- lSO02-C
PROJECT: 5gyo ggP



/
W

'n

ly

'l

/»

~-



SHUTDOWN
COOLING

HEAT E>(CH. s

SHUTDOWN
COOLING

PUYiP5

Pcs'(@Wc'>AQ
, 5

xcrxmxmxmxmxcrwcwmxmxr

i'I

a ~~~~~~~~~~~~~~~~~~~y y

j

I3
l

I
'

I GO2A

TO
REClRC
PD-IO

IV
:"B-l"

BV
38-o4

14 84~4GP~~~g~~~m<g I, RP~4t~

l
I

I

l
~P~~~W~~~~~4 ~~~W~W~W~)

EGOS

IV
38-)2

1 8Pr~a~a~w~wmwmwm4rCr<Cr<Cr<W ~
12 a~xcr~grxm~

)Y
55-0

FROM

RBCIRC

PS-4.

gt
fa~Q~~) IW~~ipim. >A/<AYASYXAWM/M<~4r~>AFAAYr

jl ™i'-".,!(i;t

R

V
=->-o5

HCOIC l
NG02C

l lg"

l T 4." l
~ee

BV
G -"8-05

NES113
NUClEJN BARGYSERVXXS, tC.
NES DMSCN

SYSTEM
NO.

TITLE
BOuHDARv DIAGz<M

SHUTDOWN COO) ING

:

ppggIOO IISQ ma pg>D<g 5R Ill% SY: A.U.

APP:

DATE. 10-$ . j5

DATE:10-g7 '75

REF PKI NO'
IgO)~

5550- 914P

REV: 0 FIG. NO. A->
GROUP A

GROUP 8



~ a.

U ~

0



EHERC. CORD. 4 lll P l2l ~ f22

~<MXMXCFiCWCWM+
h zmxcw XAWCFXMXCWAWCFX$

q pxcr~crrcwcr~crw
CWM/MXAWMXAFXMi

Ikawmxcw~wmx~xq
M<cw~&~A~X~~A1

I

li

wmx~wm)~wcrwq

)
%10

IV I IV
39-07 '139-09

N5A N55

w
-lO 39-OS

gl

(
%pl 4(,

ie
x&PMAMJÃYXR~II

pxmzckcY<Mz~x~t

!

j~io",

39-ol 39-02

n -~Ilvgxmxmx~

-IY
G9 05 ",39-03

P5-5 'PS-I
''39-o4

NES 113 0
NUCIEAR BARGYSERVICES. tJC.

SYSTEM
NO. BOUNDARY DIA<WM

EMERGENCY CONDENSER

pg~g~too IIIm LIL
REV: 0

SY:

APP:

FIG. NO. A-4
DATE: IC- V -15

DATE: IO-CIQ-75

C- l80l 1
- C

GROUP A

GROUP

PROJECT: gg ~ g gyp



f

'

0



V
'9S-51

Al

l2

~IB hf6A

l2
IY

<.6-09
V

93-52

IV

40-12

II I
12

IV
&-02

II

QA~AAw~xcF/KAFAAEpi~g&A+xMcMi 12"

(;g»

IV
'I0-II

RFPING

'<0-06

IV
8I-2I

81-22
kcpxcFi AF~~~p q g.

ll

~~~~~~~~~~~Z)- Zr~~~>

COPE SPRAY
PUY|P5

h mm. 4112AFA~/~XM/MrirMrPAKA~XAF~AFXW+ I'I

IV
8-02

IY
4-01

IV
40-05

IV
81-Ol

Rrxa(gcrigemrmrcrxw

GQK SPRAY
PUVP5

6

t4xca+mxmxarx~wmxcrxmx~~mr~

C

A!21 . 4I22

!2"
x~~arw~w~w

>121

!2Z IP"
AAFWA 'CYXAFA~XAYXMA~X~<~i~

NES 'II3

P

NUQEAR ENERGY SERVCES, tC-

V
'l-39

V
Bl-37 SYSTEM

NO.
TITLE

BOUNDARY DIAGRAM

CORE SPRAY

REV: 0 FIG. NO.

SY: AV DATE: IO-8-75

DATE: ID-g7-APP:

REF. PS I NO: c- 18oo7-c

5530- 9SP

G POP P A

GROUP BIj
t



0 ~ p

1

*

- ~



g<l
r~r~r~rar~rarar~r~r~rwr~r~r~r~r~r~r~r~rq

\l
l

l

~v
<,SO-6

l

12iirCWmrmrCrwm<Cr<CWmwmrCrwmippim<Crxmw~r. Ir<m<CW~~

(CfiCFXMiAFi+SFXC7>AFX~>fi/CFrrMXCP~

N=—
~l2"

IV
80-55

EV
B-<9

iv
80-36

l
I

I
I

l
73-Zo

l
12~KM>M/'~~ArP~rAWAr/s++rM<Mr~iWXM~~rrCWCFXCWAFiAKi

~~~>cr>m~~wgwcw~w&I+cwmxcwgi(i2"

l.
D (VE0. l

~ 4T. 5P RAY

1%AT ExCH. s

l~w~r~r~r~r
ia ~r~r~r~r~r~r~r~

w 112

COAT. S~Y
1IMT EXCH. s p l22

j
So ol

0 III
h ~~~

IZ"
rr~~~cw~wcrxcrxwi

CO%'FRAY
I uVPS

w~x~xmw~xcwr~~~>rwi~<m>mr~ .

ara~a~r~W~XCWCWmwmrCWmh
IZ"

ml2l

IY IV

85-02 80-22

IY
S0-2I

« II? h

4crxcrw~w~w

CONT. 5''(
VUWPS

h rxcrrmxcr~~x~~~xcwcrr~~
l2'

«122.

i ~

NES 113
NUCIEAR ENERGY SERVICES. tC.

l?0000IR Q0IRttQ R ..

I

psn~g gmma
SYSTEM

NO.

80,80.l

REV: 0

TITLE
BOUNDARY DIAG@AH

CONTAINMENT COPRA'Y

FIG. NO. A-6
BY: AU DATE: 10-Q-g ~mccmga GROUP/

APP: DATE: Io-g7.gg
REF. P&l NO: C- I8OI2-C

rWxce GROUP B

iJ

PROJECT: 5530 —9I4P



1»
d~

r



LIQUID
POISON TANK

42.I-O

ACC.

OEY

YPOSA
'II-05

II
I I/g l

<~»~~<~»~~<~~mr~~~~~»»p~»»Q~w~cr<~~
LIGHT. FOI50i9

vueP A

ACC.

w»+gs x»x»»Qv»Sx»zP+JJx»xmw~wmx~w&x»xmz ~v~zmx~xmrgmxw(~

EY
NF05g

LIq. POISOV

Polyp B

pg(g(go
/II''9%4 SYSTEM

NO. KVNDAQY PlAGRAH

LIQUID poIsoN

HES113
NUCLEAR ENERGY ~CES. ~

cP ~

~ r~+ t ~ ~ ~

r,
I

8Y:

APP:

DATE: IO-'5-75

DATE: IO g7-7

c-IBoI9-c
PROJECT: ggpo q gp

REV: 0 FIG. NO. P 7

GROUP~'~i'm>

GROUP 8



L

0



TABLE Al - GROUP A COMPONENTS

Q d)
4J O

E
0
V) W

System
Title

System
Description

pal
Diagram

Basis for
Exemption

01 Hain Steam Hain Steam lines from Reactor up to
and including relief valves and out
er isolation valves 01-03 and 01-0 4

C-18002"C

1"-Instrument lines from Main Steam
up to and including outer root
valves, drain lines on Hain Steam
inner and outer isolation valves.

One-inch nominal size and smaller,
Section XI. IWB-1220 (b) (3)

31 Feedwater Feedwater lines from and including
outer isolation valves 31-01 and
31-02 to Reactor

C"18005-C

Drain Lines on isolation valves
31-01, 31-02, 31-03, 31-04

One-inch nominal size and smaller,
Section XI, IWB-1220 (b) (3)

32 Recirculation Reactor Recirculation lines, in-
cluding blocking valve NG08

C-18020

Drain lines on valve, NG02, NG03,
and NG08, one- inch flow elements.

One-inch nominal size and smaller
Section XI, IWB-1220 (b) (3)

Instrument lines on pump discharge
side, and dP line from recirc.pump
up to and including outer root
valves, thermowell lines, drain
lines on recirc.pump.





TABLE Al - GROUP A COMPONENTS (CONT'D)

System
Title

System
Description

Pc I

Diagram
Basis for
Exemption

33 Cleanup Cleanup supply and return lines
from Reactor. up to and including
outer isolation valves 33-03,33-04

C-18009"C

34 Head Spray

Drain Lines on valve, 33-01, 33-02,
33-03, 33-04

Head Spray Line from and including
outer isolation valve 34-01 to Re." .

actor. Head

C-18002-C

One-inch nominal size and smaller
Section XI, IWB-1220(b) (3)

36

37

Reactor In"
strument

Reactor Vent

Drain line on valve 34-01

Instrument lines from Reactor up
to and including outer root valve

I

Reactor Vent line from Reactor to
and including blocking valves 37-
02, 37-06 and to junction with
System 01 (Main Steam)

C-18015" C E

C"18002-C

One-inch nominal size and smaller
Section XI, IWB-1220 (b) (3)

One-inch nominal size and smaller
Section XI, IWB-1220 (b) (3)

Reactor Drain Reactor Drain line from Reactor to
and including blocking valve 37-
05 and to junction with System 33
(Cleanup)

C-18009-C





TABLE Al " GROUP A COHPONENTS (CONT'D)

L
6 6V J3

E
C/l M

System
Title

System
Description

pal
Diagram

Basis for
Exemption

38 Shutdown Cool
ing

Shutdown Cooling supply and return
line's from Reactor up to and in-
c 1 ud i ng outer isolation valve, 38-
02, 38-12

C-18018-C

39 Emergency
Condensing

Drain lines on valves 38-01, 38-13
38-02, 38-12

Emergency Condenser Supply and re-
turn'lines from Reactor up to and
including outer isolation valves,
39-05, 39-06, 37-07, 39-08

C-18017-C

One-inch nominal size and smaller,
Section XI; IWB-1220(b) (3)

Drain lines on .valves 39-01 through
39-10, pressure instrumentation
lines from Emergency Condensing
supply line up to and including .

outer root valves.

One-inch nominal size and smaller,
Section XI, IWB-1220 (b) (3)

40 Core Spray Core Spray lines from and including
outer isolation valves 40-02,40-12
to Reactor.

C-18007-C

D ra i n 1 i nes on va 1 ves 40-01, 40-02,
40-09; 40-10, 40-11, 40-12.Instru-
ment line from Core Spray line up
to and including outer root valves.

One-inch nominal size and smaller
Section X-I, IWB-1220 (b) (3)
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TABLE Al " GROUP A COHPONENTS (CONT'D)

System
Title

System
Description

Pal
Diagram

Basis for
Exemption

Liquid Poison Liquid Poison line from and includ-
ing outer isolation valve 42.1-03
to Reactor

B"18019-C

CRD Return

Drain line on liquid Poison Line

CRD Return line from and including
outer isolation valve 301-112 to
Reactor

C-,18016-C

One"inch nominal size and smaller
Section XI, IMB-1220 (b) (3)

Drain line on CRD Return line One-inch nominal size and smaller,
Section Xl, IMB-1220 (b) (3)





TABLE A2 - GROUP B COMPONENTS

System
Ti tie

- System
.Description

ps I
~

Diagram O.
E

Basis for,
Exemption

02 Hain Steam Hain Steam lines from outer isola-
tion valves, 01-03;04 up to but not
including turbine stop valves;

. C-18002-C

03 Hain Steam Turbine by-pass line from System 02
up to but not including turbine by-
pass valves.

C"18002"C

49 . Feedwater

50 Feedwater

Condensate from Condenser to Con-
densate pump inlet.

From and including condensate pumps
to Feedwater booster pumps inlet
including the inter-condenser and
recombiner,-condenser.

'I

C-18003"C

C-18003-C E

'I

Design pressure and temperature
less than 275 psig and 200'F re-
spectively, Section XI, IWC-1220(a)

Design pressure and temperature
less than 275 psig and 200oF re-
spectively, Section Xi, tWC-1220(a)

51 Feedwater

29 Feedwa ter

30 Feedwater .

From and including booster
pumps'o

Reactor Feedwater pump inlet

Feedwater lines from and including
Feedwater pump to 5th Feedwater
Heater Stop Valves

Feedwater lines from 5th Feedwater
Heater Stop Valve to ex terna 1 isola
t i on va 1 ves, 31-01, 31-02

c-18oo4-c

c-18oo5-c

c-18oo5-c





TABLE A2 - GROUP B COHPONENTS (CONT'D)

Q

E
0
V) &

System
Title

System
Description

pal
D iag ram

Basis for
Exemption

38 Shutdown Cool
ing

From outer isolation valves,38-02
to pumps NG02 to heat exchangers
NGOI to isolation valve 38-12

C-18018-C

39 Emergency Con
densing

Liquid Poison

3" by-pass line around pump and
heat exchanger

Steam Supply from outer isolation
valves 39-07, 39-08 to condensers
to outer isolation valves 39-05,
39-06

Liquid Poison lines from Tanks to
pumps NP02 inlet

C-18017-C

C-18019-C

Four-inch nominal size and smaller
Section XI, IWC-1220 (d)

Four-inch nominal size and smal ler
Section Xl, IWC-1220(d) (also ex-
empted from test requirements of
Section XI, IWC-2510 per 'IWC-5220
(d) : open-ended suction line from
storage tank)

Liquid Poison L i qu i d Poi son from and i nc I ud i ng C" 18019" C

pumps NP02 to outer isolation valve
42.1-03

Four-inch nominal size and smaller
.Section XI IWC-1220 (d)

80 Containment
Spray

Containment Spray from Torus outlet
to shutoff valves 80-17, 80-18,
80-37, 80-38 outside Drywell

C-18012-C Design pressure and temperature
less than 275 psig and 200'
respectively, Section XI,IWC-1220(a





'TABLE A2 -.GROUP B COMPONENTS (CONT'D)

V Q

~ o
tg l
D M

System
Title

System
Description

Pal
Diagram

Basis for
Exemption

B 80. 1 Containment
Spray

Containment Spray inside Drywell -.. C-18012-C

E

I

Design pressure and temperature
less than 275 psig and 200',F
respectively, Section XI, IWC-1220

81,81.1 Core Spray Core Spray from Torus outlet to
topping pumps to outer isolation
valves 40-02, 40-03 (up to and in-
cluding valves, 93-51, 93-52, 40-05,:
40-06)

C-18007-C

.(also exempted from test require-
ments of Section XI, IWC-2510 per
IWC-5220 (d): open-ended discharge
1 ine to 'first .shutof f -valve)





TABLE A3 - GROUP C COMPONENTS

1

Cl 0)
M J3
N
0
th R

System
Title

,System
Description

pal
„ Diagram E

X

Basis for
Exemption

33,35

5l)

Cleanup

CRD Insert/
withdraw line

Fuel Pool Coo
Ing

Reactor Cleanup system beyond out-
er isolation valves 33-03, 33-04

- including. non-regenerative and re-
generative heat exchangers, filters

'demineralizers and surge tank.

Control Rod Drive insert/withdraw
lines from CRD housing flanges to
CRD Hydraulic Control'nits.

Fuel Pool Cooling System from
surge tank outlet to pool inlet
including pumps, filters, heat
exchangers

C-18009-C

C-'1801 6-C

C-18008-C

60 Emergency
Condenser
Makeup Water

Emergency Condenser Makeup Water
System from Makeup tanks to
emergency condensers and cross-
connect.

C-18017-C

70

70-32

70-33

Closed Loop
Cooling Water
(CLCW)

Closed Loop Cooling Water Pumps and

Heat Exchangers

CLCW to System 32(Reactor Recirc.
'umps)

CL'CW to System 33(Cleanup Non-Reg.
Heat Exchangers, etc.)

C-18022-C

C"18020-C
C"18022-C

C""18009-C

C-18022"C





TABLE A3 - GROUP C COMPONENTS (CONT'D)

Q.

e og 1-

System
Ti tie

System
Description

pal
Diagram CL

E
Ol
X

~ Basis .for
Exemption

C 70-38 Closed Loop
Cooling Water
(CLCW)

70-54

Close Loop Cooling Water to System C-18018-C
38 (Shutdown Cooling Heat Exchangers) C-18022-C

CLCW to System 54(Fuel Pool Cooling C-18008-C
Heat Exchangers)

C"18022-C'0-94

CLCW to System 94(instrument Air
Compressor/aftercooler)

C-18011-C
C"18022-C

70" 105 CLCW to System 105(Drywell Equipment C-18014-C
Drain Sump Coolers) C-18022-C

70-201

70-210

72

CLCW to System 201(Drywel 1 Air Cool"
ers)

CLCW to System 210(Control Room Air
Conditioners)

Emergency Ser- Emergency Service Water System to
vice Water LCW Heat Exchangers and up to and

including valves 72-21, 72-22

C-18014-C
C-18022"C

C-18047-C
C-18022-C

C-18022-C

79 Diesel Genera- iesel Generator Cooling Water from .C-18026-W

tor Cooling umps 72-62, 72-63 to diesel genera-
ters

93 Containment
Spray Raw Water

ontainment Spray raw water pumps to C-18012-C
ontainment spray heat exchangers
nd cross-connect to Core Sprayg81 .
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APPENDIX B

Zone Desi nations

The Nine Mile Point Unit 1 reactor and turbine building drawings, (plan and

elevation drawings) have been reviewed to develop suitable zone designations,

Zones are designated so that similar examinations can be performed on compo",:,

nents that are within close physical proximity at one time to prevent un"

,necessary movement from one part of the plant'to another.

The zone designations are illustrated in Figure B"I and B-2. Zones I, If,
and III define work areas inside the drywe11. Zones )V through XI define

work areas outside the drywell in the reactor building with each zone delin-

eated by floors. Zone XII is the suppression chamber area, Zone XIII is the

main steam/feedwater piping tunnel. Zone XIV is 'the turbine building and the

reactor vessel cavity is Zone XV.

As shown in Figure 8-3, Zones I through XII have been subdivided into East and

West halves for prompt identification of work examination areas. To further

facilitate orientation within the reactor buildings, floor plans of Zones IV

through XI with major system components have been provided in Figure B"4

through B-ll respectively.
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APPENDiX C

Pro ram Plan and Schedule

The examination requirements for the Nine Mile Point Unit 1 ten-year in-

service inspection program covering the years 1975 through 1986 are defined

by the Program Plan and Schedule.

('heProgram Plan and Schedule consists of detailed examination requirement

information for each of the eight outage-years defined in Section 2.5 of the

Program Book.

The plan includes the examination area designation number, and description,

the zone where the exami'nation area is located (Appendix 8), a reference

drawing/isometric (Appendix D), ASHE Code examination category, code examina-

tion method (visual, surface or ultrasonic), examination procedure number

(Appendix H), and where applicable, a calibration block number (Appendix 1).

A brief summary of the extent of the examination requirements is also provided.
F

in the Program Plan, each weld or other examination area has been given a unique

designation number. The designation consists of four parts: (1) a letter code

which identifies a specific component or piping, (2) a system number which iden"

tifies the plant system, wherever applicable, (3) a sequence number which iden"

tifies examination areas individually and (4) a letter code which identifies the

examination area (weld, bolt, hanger,, etc.). Table C-1 describes the letter

and number identification code in,detail. The system and sequence; numbers

are consistent with NHPC designations. Wherever the numbering system deviates

from the basic Niagara Mohawk. System, the code letters NES have been added.
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TABLE C-l.—EXANlNAT10N AREA I DENT I F1CATlON CODE

The area is referenced by the following general designation; (some portions
may be deleted if not applicable).

C (Component):

XX (System
Number)

RV

CH

P

PM

V

HX
S

BJ
. HYD

01,
29,

32'3
34
36

~ 38
39

c-xx-SQ-a

02, 03
30, 31, 49,
50, 51

37

Reactor Vessel
Closure Head
Piping
Pump
Valve
Heat Exchanger
Strainer/Filter
Bali Joint
Hydrostati'c Test System

Hain Steam
Feedwater

Recirculation
Cleanup
Reactor Vent, Drain
Reactor Instrumentation
Shutdown Cooling
Emergency Cooling

4o 81

42.1
44.1

6o
70
72
79
8o,
93

8o. 1

Core Spray
Liquid Poison
CRD Return
Fuel Poo'i Cooling
Emergency Condenser Hakeup Mater
Closed Loop Cooling Water
Emergency Service Water
Diesel Generator Cooling Water
Containment Spray
Containment Spray Cooling
Raw Mater

SQ (Sequence):

a (area) w
wU
wD

s
b
n

P
I

t
1

we 1 d
longitudinal weld Upstream
longitudinal weld Downstream
suppor t/hanger/snubber
bolts/studs
nuts
area patch
in terna 1 s
thread/bushing/washers
stud hole ligaments
nozzle inner radii

Sequence numbers s ta r t ing a t 01.





To satisfy the requirements of category 8-M-2 (Valve Bodies), all internal.

pressure boundary surfaces of one valve in each of the seven groups of

valves in Table C-2 will be visually examined. The examination will be

performed when one of the valves in each group is made accessible due to

routine maintenance or repair, during the 10-year interval. The valves are

grouped according to similar constructional design, manufacturer and

function.
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TABLE C-2 VALVES FOR EXAMINATION CATEGORY B-H-2

GROUP SYSTEM VALVE j/ DESCRIPTION

Hain Steam

Main Steam

Hain Steam

Feedwater
Cleanup
Sh'utdown Cooling
Emergency Cond.

Feedwater

Cleanup
Shutdown Cooling
Emergency Cond.

Core Spray

'mergency Cond.

01-01 thru 01-04

01-07 thru 01-12

HSER V-I thru HSER V-6

31-01, 31-02
33-03
38-12
39-03, 39-04

31-03, 31-04

33-0'I, 02, 04
38-01, 02, 04
39-07, thru 39-10
39-01, 02
40-01, 09, 10, 11

40-02, 12

39-05, 06

24" isolation valves

6" Gate, w/position ind.

6" Relief Valves

18" Check Va ives
6" Check Valves

14" Check Valves
10" Check Valves

18" Isolation Valves

6" Isolation Valves
14" Isolation Valves
10" Isolation Valves
10" Gate w/position ind.
12" Blocking Valves
12" Isolation Valves .

10" Globe Valves





NUCLEAR ENERGY SERVICES, INC.

NES DIVISION

PROGRAM PLAN AND SCHEDULE

PROJECT M530 9NP

BY:— DATE:

0 PGE 1

pILzz)
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BZZ
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ZONE

0:~
D QJom
QJ +0 Doz

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~
Ujl-p00 —4lOXI-

$0

z
oo

UJ I

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARYi

0—~ CC

(QHg~3m z
O

1 I I I NIP 554 P-Ol-08-w

P-01-03-w

P-Ol -02-w

P-31-04-w

P-31-27C-w

Pipe to Valve 01-01, 24«

Pipe to Ell, 24«

Pipe to Pipe, 24«

Red.Tee to Pipe, 10«

Red.Tee to 18«xlp« Red.

10

B-J UT 1004 of circ.weld PlF-1.5-1

P 1R-.75-2

P-31"27A-w

P-33-7p -w

P-33-67 "w

P-32- 57 -w

P-32- 57.-wU I

P-32- 57-wU2

P-32-57"wD

Pipe to E 1 1, 10«

Pipe to p 1 pe 6«

PiPe to Valve 33-P1,6«

Pipe to Ell, 28«

Ell Long. Weld (Shortside)

(Longside)

Straight Pipe Long. Weld

6-1,

5-1, 5-6

12 of Long. Weld

P8R-.75-3

P8F-1;5-1

NES III 7/75
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ZONE

- Iu
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ul gO ~QzK
u.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMSER

O~
Wl 0

fF

Qa
W»~Q

Qzg

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

z0 ~K
$ O uI
tu M ~z
O

1 III HIP 554 P-32-'14- w

P-32- I4- wD

Pipe to Red.Tee, 28"

Straight Pipe Long. Weld

5-1) 5-5 B"J UT I00/ of Circ. Weld

II
12 of Long. Weld

8F-1.5"I

P"32-14- wU2

P-32-54 -w

'-32-54-w Dl

Tee Long. Weld (Longside)

P i pe to E 1 I, 28"

EII Long. Weld (Shortside)

100/ of C i rc. We 1 d

12 of Long. We I d

P-32"54-wD2 .(Longside)

P-32- 54-wU Straight Pipe Long. Weld

NE'/75



NUCLEAR ENERGY SERVICES, INC.

NES DIVISION

'PROGRAM PLAN AND SCHEDULE

APP: ~DATE:~
REV 0 PAGE OF

Lz)
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o (Y

E
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ZONE
¹

o caill QO DOzK
El

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

o>.z
ull<O

p

z
oa

illIozz0-g

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMhIARYl

z0—~ CC

$ O Ell

ED 8 g~cQz
O

III NIP 554 P-38-2A-w Pipe to Ell, 14" 8-1 UT 1004 of Circ.Weld P8R-.75-2

-38-2A-wD2

-38-2A-wU

P-38-02-w

P-38-02-wU

P-39-36A-w.

P-39"36A"wD

El 1 Long, Weld (Longs ide)

Straight Pipe Long. Weld

Pipe to Valve 38-01,14"

Straight Pipe Long. Weld

Valve 39-01 to l2"xI0"
Red., 10"

Straight P i pe Long. Weld

9"2

12" of .Long. Weld

1004 of Circ. Weld

12" of Long. Weld

100'f Circ. Weld

12" of Long. Weld

P-39-35A"w

P-39-35A-wD

Pipe to El 1, 10"

Straight Pipe Long. Weld

1009,'f Circ. Weld

12" of Long. Weld

NES III 7/75
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DESCRIPTION

REFERENCE
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o~~l o
OZO

Opt

Z
oo

Ul+go

I~

EXTENT OF
EXAMINATiON

REQUIREMENTS
PERCODE
(SUMMARY)

'Z
0—~ CC

FEE O EEE

QAgQG)Z
O

1 I I I HIP554 P-40-50A-w Pipe to El I, 12"

P-40-50A-wU S tra i ght P i pe Long. We I d

P-40-50A-wD1 E I I Long. We I d (Shor ts i de)

10-1 8-J UT IQQ/ of Circ. Weld

12" of Long. We I d

PSR-.75-2

P-IQ"50A-wD2 (Longside)

P-40-50C-w EII to Pipe, l2"

P"40-50C-wU Straight Pipe Long. Weld

P-40-50C-wD2 EII Long. Weld (Longside)

100/, of Circ. Weld

12" of,Long. Weld

P-40-ll-w Pipe to El 1, 12" I'00/ of weld

P-40-11-wU2 E I 1 Long. We 1 d (Longs i de) 12" of Long. Weld

P-40-ll-wD Straight Pipe Long. Weld

NE 7/15 .0
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W lEJOmill +0 gpz
G.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~|ljl-p
0zg

p

Z
POgl p

pz
02 h

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

Z
p Y Fg
0

/OPSQB ggsz
0

XIII

VII

IiiP 554 P-44. 1-14A-w

P-02-12-w

P-02-6Z-w

P-38-14"w

P-38-114-w

Pipe to Ei1, 3"

Pipe to Pipe, 24"

Pipe to Pipe, 24"

Pipe to Ell, 12".

Pipe to Ell, 12"

12-1

2-1

8-2

C-F 100/ of Circ. Weld

B-J UT 1004 of Circ. Weld PSR-.3-1

P1F-1. 5-1

PSR-. 75.2

IV

VI

IV

P-81-89-w

P-8 1 -77A-w

P-81-20A-w

Pipe to Tee, 12"

P i pe to E 1 1, 12"

Pipe to Ell, 14"

10-2

10-3

,C-G P1R-.75-2

NES III 7/75
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AREA
DESCRIPTION
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DRAWING
NUMBER

0>-
mI-0
HZ')l-

00

Q —g

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

Z0—~ CC

mug~3mz
0

XI
I

IP 562 CH-2-576J-w ozzie to Safe-end Weld 13-2 8-F UT 1000 of Circ.
Weld

8R" 1.5 "2

H-2"576K-w

H"2-576L-w

H-2-576N-w

H-4-576E-w

H-4-576F-w

ozzie to Safe-end Meld

ozzie to Safe-end Meld

ozzie to Safe-end Weld

ozzie to Safe-end Meld

ozzie to Safe"end Weld

NE 7/75 '
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REV PAGE 7 OF

gz)
g 0 CC

~ I Pz
~ > t9

0 o

ZONE

K ~D QJOm
o~OD

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING

* NUMBER

p>-z
ulho

Ill

pa
gg I p

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARY)

z0—~ a:

QO Pg)

SA g~~z
o

1 I I I NIP 528 P-32-24-w Cleanup Supply Branch
Meld, 6"

5-1, 5-2 B"J
T

SURF 1004 of Circ.
weld, 2" along
main pipep 2"
along branch

N/A

P-01-2A-w

P-MES-42..1"
4-w

Branch Weld, 6"

Socket Weld, lg" 1004 of Circ.
Weld

XI CH-I-P

CH-3-P

CH-2-576J-w

Closure Head Cladding

Closure Head Cladding

Nozzle to Safe-end
Weld

13-1

13-2

B-I-1

!

6" X 6" Patch

1004 of Circ.Wel

CH-2-576K'ozzle to Safe-end
Me 1 d

CH-2"576L"w Nozzle to Safe-end
Weld

CH-2-576H-w Nozzle to Safe-end
Weld

NES I I I 7/75



~ NUCLEAR ENERGY SERVICES, INC.

NES DIVISION

PROGRAM PLAN AND SCHEDULE

PRO~For ~S30&HP

BY: DATE: l< F ~$

'EF

~PAGE ~ OF ~
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$ P UJ

g I

2 K
~>C9
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0 c)

ZONE
omm
LU 4p ~pgK

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

pa
Hp

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY'

p—~ CC

Qo m
mp~y-mDZ
0

XI NIP 528 CH-0-576E~I Nozzle to Safe-end
Weld

13-2 B"F SURF 1000 of Circ.
We 1 d

N/A

CH-0-576F-w Nozzle to Safe-end
We 1 d
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PROJECT 553~0 IIEV PAGE —9 OF ~
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0 p

2ONE

UJ
K ~pmpm
UJ +Oppg

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

p>.Z

gtp
p~8p<
02l-

4o

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARY)

58~
gp Z

0

I II NIP 529 V-32-H5/E-s NG02 Valve/E Support .5-1 5-7 B-K-2 VI S 11 Support Comp
— nents

N/A

PM-32-SS2/E-s Pump/E Motor, Support
(2 Shock Suppressors)

V-32-H6/E-s Bypass Valve/E Support

V-32-H2/E-s NG03 Valve/E Support

V-32-H5/D-s NG02 Valve/D Support

PM-32-SS2/D-

V-32-H6/D-s

Pump/D Motor Support.
(2 Shock Suppressors)

Bypass Valve/D Support

V-32-H2/D-s NG03 Valve/D Support

V-32-H5/C-s NG02 Valve/C Support

PM-32-SS2g-s Pump/C Motor Support
(2 Shock Suppressors)

NES III 7/75
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IL
0gz)

E Z Z

2Q5
0 0
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AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMSER

z

0-g

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

'z
0-~K
g 0 Pz)

$ >g~ EQ z
O

IP 529 V-32-H6/C-s

V-32-H2/C-s

P-33-H36-s

Bypass Valve/C Support

NG03 Valve/C Support

Pipe Support (2 units)

5-1, 5-7

l

6-2

B-K-2 VI S All Support Comp
nents

N/A

P-33-H35-s

P-33-H3-s

P"39-H10-s

V-39-03-b

Pipe Support

Pipe Support

Pipe Support

Valve 39-03 Bolting B-G"2 1004 of Bolting
Less Than 2" Dia.

V-39-01-b

P"39-Hll-s

Valve 39-01 Bolting

Pipe Support B-K-2 ll Support Comp
nents

V-301-113-b Valve 301-113 Bolting 12-1 B-G-2 1004 of Bolting,
Less Than 2" Dia.

NE 7/75
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ogZ)(OK

o 0

ZONE

Ul
CL ~
0 m
UJ ~O ~oz

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

o>Z

ull~o
DZ (g

8II-

oo
gjFo
OIZ
8P

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMhIARYj

Z0
QOgIB>—g) D

Z
0

I II I NIP 529 P-38-Hl"s Pipe Support 8-3 B"K-2 VIS ll Support Compo
nents

N/A

P-38-SC 18-s

V-38"01-b

Pipe Support

Valve 38-01 Bolting y
~ B"G"2 1004 of Bolting

Less Than 2" Dia,

P-31-H6-s Pipe Support 4-2 B-K-2 ll Support Comp
ents

P-NES-40-1-s

V-40-10-b

P-31-SC2-s

Pipe Support

Valve 40-10 Bolting

Pipe Support

10-4

B-G-2

B-K-2

1004 of Bolting
Less Than 2" Dia.

ll Support Comp
ents

V-01-08-b Valve 01-01 Bolting 1-2 "'-G"2 1000 of Bolting
Less Than 2" Dia.

V-01-MSER-
VZ-b

Valve 01-MSER-V2 Bol ti

NES III 7/75
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I Z Z
~ M C9

~ LU O
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ZONE

lUK~
W lg
O cn
Ql ~O O0 Z

AREA
DESIGNATION
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DESCRIPTION

REFERENCE
DRAWING
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p>.
UIQO

.p
o o

|UFO

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

Z0—~ K

EUSSY

~3m Z
V

I III NIP 529 P-01-H28-s Pipe Support (2 units) 1-2 B- K"2 VIS All Support Com-
ponents

N/A

P-01-H30-s Pipe Support

-40-SC46-s ipe Support

-40-H18-s

-01"H20-s

-NES-42.1-
X-s

ipe Support (2 units)

ipe Support

Pipe Support

1-2

11-2
e

P"NES"42.1"
R4-s

Pipe Support

NE 7/75
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IAGE 3 oF

I

oz(9

0 Q

ZONE

LU
tL ~Q EATQm
LU +O Q0 zK

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~~l pQzg0-m
Dml

QQ
EXTENT OF

EXAMINATION
REQUIREMENTS

PER CODE
(SUMMARY)

z0
QOg)
tO A

Q)

O

XI

XV

RV"02- i

RV"05-i

RV-06"i

V-07-i

V-13-i

V-14- i

Y
V-15- i

NIP 529 CH-1-p

CH-3-p

RV-01-i

C. H. Cl adding

H. Cladding

team Dryer

team Separator

eedwater Spargers

ore Spray Spargers-

ore Spray Lines

Upper Core Grid

ore Shroud

ore Shroud Support Ring

13-1

I

14-1

B- I -1 V I S

B-N-1

6" X 6" Patch

All Accessible
Areas

NtA

NES III 7/75
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0 o
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Om
Uj Z
V g
Q
Oz
Q

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
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00
++go
ozg
)x

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARYI

0—~ Q

(D w
z—g D

0

VII

S-81-25-b

BJ-81- I -b

V-81-21-b

Strainer 81-25 Bolting

Ball Joint 81-1 Bolting

Valve 81-21 Bolting

PH-81-24-b Pump 81-24 Bol t ing

P-81-HIA-s Pipe Support

Iiip 529 P-39-SC10-s Pipe Support

P-38-SC15-s Pipe Support

9-4

8-4

10-5

C-E-2

C-0

C"E"2

VIS All Hajor Load
Bearing Elements

1008 of Bolting
Greater Than 1"
Dia.

11 Hajor Load
Bearing Elements

H A

XIV

XIII

03"SCl"s

P-02-Hl-s

Pipe Support

Pipe Support

3-2

2-2

GEEr /75
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APP:

REF 0 PAGE 15 OF ~
rr. z)

r)>Q
a rrr 5
0 0

2ONE
¹

rrr
rr
D rrrOm
rll +O ~Oz
rr.
rr.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

0>.
Ur l 0
0 —lrr
Oze
OXI-

$0

'z
oa

rrrl-0ozz
00I

EXTENT OF
EXAMINAr ION

REQUIREMENTS
PER CODE
(SUMMARY)

0—~ K

-rrr DCO w
z

0

I I I I NIP 529 HYD-36-11 Instrumentation Lines
Inside Drywell

15-1, f5-3
15-1A

8-P HYD

VIS
All Components

100/ Operating
Pressure

N/A

HYD-36-2

HYD-36-10

HYD-36-4

HYD-36-7

HYD-36-8

HYD-36-3

HYD-36-12

HYD-36"9

HYD-36"5

,15-2

,15-5

,15-6

)15-7

,15-7

,15-2

15-3

)15 5

,15-6

NES III 7/75
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REV 0 PAGE 16- OF ~
IE.
0gZ)
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OC

0 0

ZONE

0
D lElom

Pl.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

0O~
illI 0

OO
EXTENT OF

EXAMINATION
REQUIREMENTS

PER CODE
(SUMMARY)

X0—~ C

$ 0 m
ms>
0

HIP 529 HYD-36-6

HYD-36-1

HYD"01-1

Instrumentation Lines
Inside Dryweil

1" Instr. I ines from
Hain Steam (East S West

15-1, 1A, 4.

15-81 15-9
15-10

B"P HYD

VIS
All Components 9
100/ Operating ,

Pressure

N/A

HYD-01-2 Drains from Valves 01-
01, 01-02

HYD-39-1 1" Pressure 1 ine on
Emergency Cond. Supply
(East and West)

,
15-17

'5-18

HYD-39"4 Drains from Valves 39-
01, 39-02, 39-03, 39-
04

, 9-2

HYD-33-1

HYD"33-3

HYD"38-1

Drains from Valve 33-01

Drains from Valve 33-02

Drains from Valve 38-01

> 6-1

)
6-1

7, 8-1

7/75
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PROJECT

5530-9MP
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BY: ~~DATE:
APP: ~DATE:~~S-
EEP 0 PAGE lL. OF ~

0~Z)0 CC

)- plEZZ
~X@
m~S
0 0

ZONE

K ~D EljOm
EEE QV~Oz
0
EL

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

z
00~l

8+)

*
EXTENT OF

EXAMINATION
REQUIREMENTS

PER CODE
(SUMMARY)

Z0—~ CC

0
z

III NIP 529 HYD-38-3

HYD-40-1

Drains from Valve 38-13

Drains frorh Valves
40-01, 40-09, 40,10,
40-11

'5-8, 8-1

,10-1

HYD

VIS
All Components Q

1004 Operating
Pressure

N/A

HYD-40-3 1" Instrument Line from
Core Spray (Typ. of'2) ) 'I5-19

HYD-42. 1-1 Drain Line on Liquid
Poison

HYD-44.1-1 Drain L,ine on CRD Retu ) 12-1

)
11-1

HYD-32-1 Drain Line on Suction
Valve BV-NG02-(A, B, C,
D, E)

HYD-32-6 1" F. E. Instrument
Line on Discharge Side
(A, B, C, D, E)

I15-15,16

HYD-32-8 Drain Line on Discharge
Valve BV-NG03-(A,B,C,D,
E)

NES I I I 7/75
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»'*'XL%E
BY: ~~DATE: ~:ZX—
BEY 0 PAGE 3B OF ~

IL0~z)
i5 m

OC
~P~

E Z Z

o 0

ZONE

illK~D TEjQm
tel +0 goz

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

6>.
gao
8zQ
OXI-

$5

mo~l-o
8zx
o~i

EXTENT OF
EXAMINATION

REQUIREMENTS
PERCODE
(SUMMARY)

z
O—~ C
QOg
c) 8 )~~z
0

NIP 529 HYD-32-9

HYD-32-2

Drain Line on 2" Bypass
Valve from Valve BV-
NG03"(A,B,C,D,E)

1" T.E. Thermowel 1 on
Suction *Side of Pump

(A,B,C,D,E)

1S-8

B-P HYD

VIS
All Components 9
1004 Operating
Pressure

N/A

HYD-32-3 1" dP Line Around Re-
circulation Pumps
(A,B,C,D,E)

j5-11,12,13
i4

HYD-32-4

HYD-32-5

Drain Line From Recir-
culation Pump NGOI

(AsBtCoDoEB)

T.E. Thermowell on Dis-
charge Side of Pump

(A,B,C,D,E)

is- 8

lS-8

N 7/75 O.
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APP: DATE: ~MM5
REF ~ PAGE 39 OF ~

gz)
$ pW0 C

o~S
0 0

ZONE

UJ
K ~
Om
lU gO g
0:z
Q

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~
~~+0Ozg0-|EJOXI-

$0

00~l 0
8Zo~h

EXTENT OF
EXAMINATION

REQU!REMENTS
PER CODE
(SUMW,RY)

'Z
0

~ C
QO0
EQ A gQQZ
O

IX NIP 529 HYD-34-1 Drain Line on Valve
IV-34-01,on Head Spray

15-8, 7-1 B-P HYD

VIS
All Components
9 100k Operating
Pressure

HYD-39-2 Drain Lines from Valves
39-07, 39-08, 39-09,
39-10

7
9-1

VIII HYD-36-13 Instrumentation Line
Outside Dryweil

15" 1

HYD-36-14

HYD-36-15

HYD-36-16

HYD-36-19

HYD-36-20

HYD-36-21

NES III 7/75
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REF 0 PAGE 20 OF ~

0IL
Il: Z )0 lL

0%(5

m~5
0 0

ZONE
Omill +0 ~
!L
OZ
tL

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~
illI 0
0-llJ0
Oil

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

z0
QO Ell

coBggcoz
0

VIII NIP 529 HYD-36-22

YD-36-23

YD-36-24

YD-39-3

HYD-39-5

I n st rumenta t i on Line
Outside Dryweli

1" Pressure Line and
Valve on Emerg, Cond.
(Typ. of 2)

Drain Lines on Valves
39-05, and 39-06 on
Emerg, Cond Return

15-1

iS-8

9-2
5

8-P HYD

VIS
All Components
P 1004 Operating
Pressure

N/A

HYD.40"4 Instrument Line and
Valve on Core Spray
(Typ of 2)

VI I YD-33-2 Drain Lines on Valve
IV-33-03 5

6-1

HYD -33-0 Drain Lines on Valve
IV-33"04

5 6-1

NE 7/75
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BY: ~DATE:
REv .0 pAGE 21 OF 22

U.0
CC:Z)

)-gl
I Z Z
~XV

D
BA ~ CC

0

ZONE

IU
D: ~0 IU
O CD
III gOO0 Z

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

p0-Z

UJ40
OZQ0-IU0<I-

55

'Z
PO

IU I P
0Z
o~IU

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARYI

0I-rg
CD 2 O~LCD Z
0

I VI I NIP 529 HYD-38-2 Drain Lines on ValveIV-38-02'5-8, 8-1 B-P HYD

VIS
ll Components

100> Operating
ressure

N/A

HYD-38-4 Drain Lines on Valve
IV-38-12

) 8-1

VI NIP 529 HYD-01-4 Instrument Lines and
Valves from Hain Steam
Lines

HYD-40-2 Drain Lines on Valves
IV-40-02, IV-40-12

I 10-1

HYD-32"7 F. E. Instrument Lines
and Valves (A,B,C,D,E)

HYD-32-10 1" dP Lines and Valves
around recirc. pump
(A,B,C,D,E)

XIII NIP 529 HYD-01-03 Drain Line on Warm-up
by-pass lines around
valves IV-01-03 and
IV-01-04 on Hain Steam
Lines

NES III 7/75
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l2:Z>

I

~No«QR~ W l2:

o a

ZONE AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

o~wl-o
8~g
O>l

$5

oawl-o
EXTENT OF

EXAMINATION
REQUIREMENTS

PER CODE

(SUMMARY)

z0l-Xg

R
O

I XIII N I P-529 HYD-31" 1

HYD-54

Drain Lines on Valves
IV-31"01, IV-31-02, IV-
3I"03, IV-31-04

Fuel Pool Cool ing

15-8,

15"29A,B,C

B-P

Group
C

HYD

VI S

All Components Q

100/, Operating
Pressure

H/A

HYD -70-54

HYD -70-94

HYD "70-210

HYD -70-38

Closed Loop Cooling
ater to Fuel Pool

Cooling Heat Exch's.

LCW to Instr. Air
ompressors.

LCW to Air Conditioner

LCW to Shutdown Coolin
eat Exch's

15-21

15-26

15"27

15-22

NES III 7/75
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PROGRAM PL ND SCHEDULE
OV: ~ DATE:

„,,~Q,
EEV 'AGE OF ~

El.0
g Z>

g F

z K
~WP<5I
~ EEET0 cl

ZONE

tOK~5 uEON

8
AREA

DESIGNATION
AREA

DESCRIPTION

REFERENCE
DRANNG
NVMBER

0-O~
<+(0Ozg
0-EEEOf+

go~

OO~F0
ExTENT OF

EXAMINATION
REQUIREh1ENTS

PER CODE
<SuMMARTI

X0
QOg

N5N 8
Z

0

NIP"544 II'"1"5658"w Vesselto Nozzle Meld 14-28 8"D UT 1008 of Nozzle
Meld

PIF-1.5C

NIP-544 RV"2-565B"w - Nozzle to Safe-end, 28" 1000 of Circ Meld P I F-1.5C
P8F-1.5" 1

NIP"554 P" 32"77-w'ipe to Safe-end Weld,
28

5-1, 5-3 P 8F" 1. 5" 1

P-32-72"w P i pe to Sa fe- end Me 1 d,
28I I

NIP"563 RV-4-5658-w Nozzle to Safe-end
Meld, 28"

14-28

NiP-554 P"32-28"w Va 1 ve NG028 to P i pe
Meld, 28"

5-1, 5-.3 8"J

P"32"28-wD Straight Pipe Long,
l(eld, 28"

12" ot Long. Meld

NES III 7/75
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REV PAGE ~ OF ~
Ogz>
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AE lz-z
5 Q~/K

gLug
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DESIGNATION
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DESCRIPTION

REFERENCE
DRAYING
NUMBER

z
turbo
0-W

OO
tul OoI

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARY)

'z
O

V

I E II I P" 554 P-32-39 Pipe to ELL Meld, 28" .5-1, 5-3 '-J UT 1001 of Circ. Weld P8F-1, 5 "1

P-32-39-wU1 ELL Long, Meld, Short
Side

12" of Long. Weld

P-32-39-wU2 ELL Long. Meld, Long
Side

P-32"39-MD Straight Pipe Long.
We 1 d

I I IM P-39-1A-wD Straight Pipe Long. Wel 9-1 12" of Long Mel d 8R-F75"2

IIM P"40-15-w Pipe to ELL 12 10-1 100k of Ci rc Meld *

P-40-15-wD Stra i ght Pi pe Long. Mel 12" of Long. Weld

NES III 7/TS
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gz)
i5 —m0 C

I

0 0

ZONE
if

IL ~D LfjOm
LV +O ~
KOz

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

'p>-.
ull<0
0-Pa
OWI~

$0

EXTENTOF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

z0—~K

z
0

2 I I W NIP 554 P-40-15-wU1 ELL Long Weld (Short
Side)

10-1 B-J UT 2" of Long Meld P8R-.75-2

P-40-15-wU2 ELL Long Meld (Long
S ide)

II E NIP 541 H-NG01B"b

V-NG02B-b

V-NG03B-b

Pump NGOlB Bolting *
(16 Bolts)

Valve NG02B Bolting'"
24 Studs, 48 Nuts

Valve NG03B Bolting+
20 Studs, 40 Nuts

5-1,5-2 B-G-l IDOL, of Bolting
-2" Dla.

PIS-2.5

Pls-2.0
PlN-2.0

ls"2.0
1N-2.0

XV NIP 533 RV-3-563/I-w Vessel Fl ange Meld~96"
CW From

0'4-6 B-C 00@ of Weld P 1-LF-1

Arref A.

E „

~ I'~
Ii

NI P 534 RV-1-1

RV-2-1

V"3-1

Flange Ligament Area,
Stud Hole 1

lange Ligament Area,
tud Hole 2

lange Ligament Area,
tud Hole 3

14-4 B-G-1 OOF of Ligament

'"."If bolting is removed, a liquid
-Individual bolting designatjens

peoetrant examination shall be performed also (NiP 528)
shall"be determine/ and marked in field per figure 14-7.
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REF PAGE ~ OF ~
pgz)
gO0:
)- plz z
~M@

~ III ~0 0

20NE AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

0-O~
IIII pazg
8 gl-

z
po

IIII P

opo~I

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARY)

zp

SAg~D III z
o

NIP 536 Rv-3-565 A-Ir

RV-4-566 A-r

RV-2-566 A-r

RV-6-566 A-r

Nozzle inner radius

Nozzle inner radius

Nozzle inner radius

Nozzle inner radius

14-28

14-2A

8-D UT I OOF of nozzle
radius

Later

NIP 554 P-31-14-w

NIP 563 RV"1"566 A-w

Transition to Pipe
Weld, 10"

Nozzle to Safe-end Weld
1
pII

4-1

14-2A

8-J

8-F

100/> of circ. weld Pl R-.75-2

PSR-1.5-1

NIP 554 P-39-25-w Safe-end to Pipe Weld
I pII

9-1 PSR-.75-2

I II W P-39-lA-w

P-39-lA-wU1

Pipe to ELL, 10"

ELL Long Weld (Short
S ide)

8-J

12" of long weld

P-39-lA-wU2 ELL Long Weld (Long
Side)

NES III 7/75
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NES DIVISION
PROJECT

5530-9MP

PROGRAM PLAN AND SCHEDUlE
BY: ~BATE:
REV

0
PAGE ~ OF ~

pzz)
god
~Re%

p o

ZONE

K ~
W GABo caIll +O ~OzK
Q.

'REA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~~l p
ooze
OWI-

go

oo
S+gp
Hz>
omI

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARYJ

0erg
(Q w

Q)

O

2 XV NIP 534 RV-4-1 Flange Ligament Area,
Stud Hole 4

i4-4 B"G" 1 UT 100'f L.IFgament Pl-LF-1

RV-5-1 Flange Ligament Area,
Stud Hole 5

RV-6-1 Flange Ligament Area,
Stud Hole 6

RV-7-1 Flange Ligament Area,
Stud Hole 7

RV-8-1 Flange Ligament Area,
Stud Hole 8

RV-9"1 Flange Ligament Area,
Stud Hole 9

NIP 541 CH"1-b

CH-2"b

CH-3"b

CH"4"b

CH"5-b

C.H. Stud No.l

C.H. Stud No.2

C.H. Stud No.3

C.H. Stud No.4

C.H. Stud No.5

100/ of Studs PlS-6.25

NE 7/75
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REY PAGE ~ OF ~
ptL~Z)
i5 —~oc

o w (g

9 LU 5
0 0

ZONE AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

p0-z
ulao
8~$

p

'Z
oo

|EjFP
Bz02

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARYI

K0—~C
mo

0

XV HIP 541 CH-6-b

CH-7-b

CH-8-b

CH-9-b

CH-1-n

CH-2-n

CH-3-n

CH-4"n

CH-5-n

CH-6-n

CH-7-n

CH-8-n

CH-9"n

C.H. Stud No.6

C.H. Stud Ho.j

C.H. Stud No.8

C.H. Stud No.9

C.H. Nut Ho.l

C.H. Nut No.2

C.H. Nut No.3

C.H. Hut No.4

C.H. Nut Ho.5

C.H. Nut No.6

C.H. Hut Ho.7

C.H. Nut No.8

C.H. Nut No.9

-G-1 UT 100'f Studs

1000 of Nuts

1S-6.25

1N-6.25

NES III 7/75
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PROJECT ~Q. ~HE

BY: ~DATE:
APP: + DATE:

REV PAGE OF

0
g Z)goC

Dmz
0 0

ZONE

LV

D TAI
O (0
tU +0 ~0ZK
O.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRALVING
NUMBER

00-2

ul40
EXTENT OF

EXAMINATION
REQUIREMENTS

PER CODE
(SUMMARY)

Z0—~ K

gg Z
0

XI E NIP 554

NiP 564 HX-39-121 SH Emergency Cond. Heat
Exchanger. Dome. We 1 d
5" Length

p-39-15 A-w pipe to ELL p
10" 9- '9

9-5

C-F

C-A

UT 100/ of Circ, Weld P8R-.75-2

P8F-1. 5-1

XI M NIP 538

HX-39-121RN- Emergency Cond. Heat
Exchanger to Nozzle
Weld, 12" Length

CH- I-574AB-w C. H. F 1 ange We 1 d

CH-3-574 A-w C.H.. Heridional Meld,
9I I

13-3 B-C

B"B

IOO/ of Weld

101 of Weld

PIF"4.31C

NIP 539 CH-5"576-w C.H to Vent Nozzle Weld 13-2 B"D 100/ of Nozzle
eld

CH-3-576A-w C.H. to Instrument
Nozzle Weld

CH-1-576A-w C.H. to Safety Vent
Nozzle Weld

NE 7/7S

NIP 536 CH-5-576-r

CH-3-576A-r
CH-1-576A-r

Nozzle inner radius

Nozzle inner radius
Nozzle inner radius

00/ of Nozzle
adIus

Later
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PROGRAM PLAN AND SCHEDULE

IPAQJEGT 5530. 9HP

BY: DATE:

'l5

REF ~PAGE ~ OF ~
pZ2)
god

g I
I ~ Z

ImG
O0 o

ZONE

PL ~
O mOm
o oCL'READESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAiVING
NUMBER

p>.
ull~O
8-illOCl-

Co

Z
POllll-p

02>
o~i

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARYI

p

/am
o

2 X W

VII W

NIP 554

P-38-97-w

P-38-97-wUI

Pipe to ELL~, 12"

ELL Long Weld, Short
Side

P-39-22A-w Pipe to Pipe, 10" 9-2

8-2

C-F UT 1001 of Circ. Weld

00/, of Long Weld

P8R-.75-2

P-38-97-wU2 ELL Long Weld, Long
Side

V W

XIV W

XIII NIP 541

P-03-8P-w

P-03-8F-w

V-01-03-b

P i pe to ELL., 16"

'ipeto ELL., 16"

Valve 01-03 Bolting:"

P-81-35C-w Pipe to Reducer, 12"

P-81-35B-w Pipe to ELL., 12"

10-2

3-1

1-1

C-G

C-F

B-G-1

1004 of C I rc. We 1 d

100/ of Bol ting
21 I 0

~

P1R-.75-2

I

P1R- I.5-1

Pls-2.0
P1N-2.0

If bolting is removed, a liquid penetrant examination shall be performed also (NIP 528)
individual bolting designations shall be determined and marked in field per figure 14-7.
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APP: W DATE:

REV 0 8 3PAGE OF

KZ>

C9

I- |0 K
D

0 o

2ONE
om
8

AREA
ESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~
~Pp00++
osl

'z
oo

OF
INATION

EQUIREMENTS
PER CODE

(SUMMARY)

O—~ CC

f0 g)
m-Io~~z
O

2 III E NIP 528 e~f—C i-r-e-We&

P-39-25-w

RV-1-566 A-w ozzie t
I 01 I

Safe-end to Pipe ld,
I Ou

afe-end Weld,

9-1

14-2A

P-NES-37-4-w e to Valve 37-01
ocket Weld, 2"

7-1 B-J

P-NES" -5-w ipe to ELL.,'Socket
eld, 2"

II E

XI W CH-1-n

CH-2-n

CH-3-n

C.H. Nut No 1

. C.H. Hut No.2

.H, Nut No.3

14-4 B-G-I 100/ o uts

NE'/75



NUCLEAR ENERGY SERYICES, INC.

NES DIVISION

PROGRAM PLA D SCHEDULE

FIICJKCT - . 553K WBL

GV: ~OATG:

RGV —~ FAGG~ OF 23

lL
0gZ)~pc

AG l
I

oSQ
+~5
o 0

ZONE AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMSER

p)-R

lobo
8~8

$ O

'z

cf
EXTENT OF

EXAMINATION
REOUIREMENTS

PER CODE

(SUMMARY)

0

U

2 lllE HIP"538 RV-2-565B-w Nozzle to Safe-end Meld
28i

SURF 1004 of Circ. Weld N/A

P-32-77-w Pipe to Safe-end Weld,
28"-

5"1) 5"3

P"32"27"w

RV-4-565B-w

Cleanup Return Branch
Meld, 6"

Nozzle to Safe-end Weld
2P

8-J

P-32"72"w Pipe to Safe-end Weld,
2P

5"1) 5"3

P-32"LUG/PS/
B s

Pipe Support, 4 Lugs 5"7 B"K"1 Meld + 2'Support:t

NES III 7/75
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PROGRAM P AND SCHEDVLE

PROJECT

BY:

5'EV

8 23
PAGE OF

IL

gz)
i5 —~OC

g I
I z z
0%(9

o&~K
0 o

ZONE

K~o Ql0 mlit +oopzK

AREA
OESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

00-z
ul40oze0-mOXI-

$5

'z
po

goal-0

ozz0-g

EXTENT OF
EXAMINATION

REQUIREMENTS
PER COOE
(SUMMARY)

z0
pYPgfogmB>

Q oz
0

2 Ill E NIP 528 P-39-25-w afe-end to Pipe Wel'd,
I 011

9-1 B-F SURF 1004 of Circ.Wel N/A

RV-1-566 A"w ozzie to Safe-end Weld,
I 0I I

14-2A

P-NES-37-4-w ipe ta Valve 37-01
ocket Weld, 2"

7-1 B"J

P-NES-37-5-w ipe to ELI ., Socket
eld, 2"

XI W CH-1 "n

CH-2-n

CH-3-n

C.H. Nut No.l

C.H. Nut No.2

.H. Nut No.3

B-G-1 1004 of Nuts

NES III 7/75
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NES DIVISION

1
PROGRAM PLAN AND SCHEDULE

PAP JECT —~30. —9HP——
BY: DATE: ~II 7 d
APP: ~GATE:~~+
EEV ~PAGE ~ OF ~

gz)gQa:

O NO

o 0

ZONE
¹

Ill
tL ~D EEE0 EEE

0 goz
O.

AREA
DESIGNATION

AREA
DESCR! PTION

REFERENCE
DRAWING
NUMBER

O~
N+~00
0ZEEj

'z
oa

LEjl Pozz
BzI

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARY)

z0

58~
~~AZ
0

2 XI W NIP 528 CH-4-n

CH-5-n

CH-6-n

CH-7-n

CH-8-n

C.H. Nut No.4

C.H. Nut No.5

C.H. Nut No.6

C.H. Nut No.j

C.H. Nut No.8

'-G-I SURF 1009,'f Nuts N/A

XI E

CH-9-n

P-34-13-w

C.H. Nut No.9

Pipe to ELLA E
Socket

Weld, 2"
7-1 B-J 1004 of CIrc. Weld

P-39-H37-s Pipe Support (1 LUG)
We I d

9-3 C-E-1 Weld + 2 Support

VII W- V-38-03- b Valve 38-03 Bolting"- 8-2 C-D 104 of Bolting
> 1" Dia

HX"38-IIIN-wShutdown Cooling Heat
Exchangerto Nozzle
Weld, 9"

8-4,8-5 C-B 1008 of the Weld

V E P-81-H35A-s Pipe Support (Stanchion)
Meld

10-6 C-E-1 .Weld + 2 Support
t

2 bolts to be selected and designated in field if>I" (onl if removed).
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NUCLEAR ENERGY SERVICES, INC.

NES DIVISION
PROJECT 5530 —9NP REV PAGE OF

Q.0gz)
g 0 cC

0 0

ZONE

LO

o Pn
UJ +O goz
O.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

0>.z

sligo

m<

'z
00

OX

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

z0

~Dmz
O

XV W NI P 529

XV E

RV-Al-p

RV-1- t

R.V. Shell Cladding

R.V. Bushing, Threads,
and Washers

14-5 B- I -1 V I S

B-G-1

6" x 6" patch

1004 oi'isible
components

N/A

RV-2-t

RV-3-t

RV-4-t

RV-5-t

RV-6-t

XI

RV-7-t

RV-8-t

RV-9-t

P-34-R5-s Pipe Support B- K-2 ll Support Comp
ents

P-NES-37-R5w Pipe Support

NV 7/75
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BY: DATE: I 3 7+5

REF PAGE jJ- OF ~
Il.0
rr. z)
gOK
)- g l~EZZ
OX(3
I ~CL
o o

ZONE

CC ~
W lEJ
O coill +OO
K
0 z
Q.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~
llJI-P
Ozg

z
OO

llJ Fo
OIXO —g

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARY)

z0—~ K

G)BOQsz
O

2 XI NIP 529 P-NES-37-R6a Pipe Support 7-3 8-K- VIS ll Support Comp
nents

N/A

CH-576-128-b Nozzle 576-128 Flange
Bolting

13-2 8-G- 1004 of Bolting
~ 2" Dia.

CH-576-12C-b Nozzle 576-12C Flange
Bolting

P-39-H37"s Pipe Support 9-3 ll Support Compo
nents

XIII V-31-03-b Valve 31-03 Bolting 8-G- 1004 of Bolting
C2" Dia.

Vii u

V"01-05- b

V-38-03-b

Marm-up Va 1 ve 01-05
Bolting.

Valve 38-03 Bolting 8-2 C-D 100k of Bolting
1" Dia

V E P-81-H35A-s Pipe Support (StanchiorIj 10-6 ll Support Com-
ponents

NES I I I 7/75
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O
EL

gz>
i5pwOC

I

~ X c9

0 0
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w
K ~

O ~OzK

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

EXTENT OF
EXAMINAJlON

REQUIFIEQENTS
P R CODE
SUMMARY)

z
sr w~
0
QOg
ma>~wz
0

NIP 529 e—Suppn+~—
-2 upp

enerH~

I E

V-37-RD- I-b Val e 37-RD- I Bolting

PuIIIp-IIII-support —(4-Un+tsj

7-4

uPPOI-t-Zam-
S

PuIIIp-A—Supper-t—I~IIIe-

NE 7/75
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BY: DATE:

REV 1 PAGE 1? QF

tt.0tt:Z)
5 —u

0 tt:

~RCPT

ttl 50 0

ZONE
¹

tt't.
D tu0 ttt
o~ODtt:z
Q

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

'z
00

uj t-0
Bz<
o~I

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

z0

ttt8 g~gm z
o

I I E NIP 529 P-32-H3/8-s

P-32-LUG/PS/
8-s

Loop 8 Pipe Support
(2 Units)

Loop 8 Pipe Support
(4 LUGS)

5-1,5-7 8- K-2 VI S All Support Com-
ponents

N/A

P-32-S81/PS/
8-s

V-NG08/8-b

Loop 8 Pipe Support
(2 Units)

Loop 8 Valve NG08
Bolting

5-1 i5-2 8-G-2 1009,'ol ting
<2" Dia.

I E

V-37"RD-1"b

PH"32-H1/8"s

PH-32-SS1/8-s

PH-32-PSF/8-s

PH"32-SS3/Ba

Valve 37-RD-1 Bolting 7-4

Pump 8 Support

Pump 8 Support (4 Units) 5-1, 5-7

Pump 8 Support (2 Units)

Pump 8 Support Frame

8-k-2 ll Support Com-
onents

NES I I I 7/75
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APP: ~UDATE: il-1»
REv PAGE 3 OF 3

gz)0 C
LLI p ill

0 0

ZONE

K 0:D E»Om
UJ Q0 gOz

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~
41+goozu0-m0X|-

55

OO
EXTENT OF

EXAMINATION
REQUIREMENTS

PER CODE
(SUMMARY)

z0—~ C

g 0 Pg

~cQz
0

III E NIP 529 P-39-H24-s P i pe Support (S tanchi on) 9-3 B- K-2 VI S All Support Com-
ponents

N/A

P-39-H23-s

V-34-02-b

Pipe Support (Stanchion)

Valve 34-02 Bolting 7-1 8-G- 100/D of Bolting
(2" Dia.

V-MS-9-b

V-37-01-b

V-37-06-b

P-40-SC47-.s

P-40-H21-s

Valve MS-9 Bolting

Valve 37-01 Bolting

Valve 37-06 Bolting

Pipe Support (2 LUGS)

Pipe Support

10-4 B-K-2 All Support Com-
ponents

P-40-SC51-s Pipe Support

NES I I I 7/75
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DATE'EV

PAGE 14 OF

(y:Z))QC

0 O

ZONE AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

o>' oa
UjFo

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARY)

Z0—~ K

$ O g
mo
>S Z
O

2 III W NIP 529 HYD"N17B

HYD-CRD-TI

2" Protection System
Reference Penetration

Control Rod Drive Pene-
tration

15-1A 8-E HYD

VIS
Area Surrounding
Penetration Q

1004 Operating
Pressure

H/A

HYD-CRD-Ql

HYD-CRD-T2

HYD-CRD-U3

HYD"CRD-R4

HYD"CRD-S3

HYD-CRD-R5

HYD-CRD-U6

HYD-CRD-T7

HYD-CRD-Q4

HYD"CRD-T8

NE! 7/75
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BY: ~DATB
REV PAGE l5 OF

4

II0gz)gpa:

0 o

ZONE
¹

om
UI +o oOzK

AREA
DESIGNATION AREA'ESCRIPTION

REFERENCE
DRAWING
NUMBER

00-z
UJI~O

p

z
OO

III+g 0ozx0-g
OW

EXTENT OF
EXAMINATION

REQUIREMENTS
PERCODE
(SUMMARY)

0

58~
O

I I HI P 529 HYD"FM-1

HYD-FM-4

HYD-FM-7

HYD-FM-10

HYD-FM-13

F lux Moni tor Penet rat icn . 14" 3 B-E HYD

VIS
Area Surrounding
Penetration 9
100'perating
Pressure

N/A

NES III 7/75
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U0
IL'Z)g0C

g>U
V'45
0 0

ZONE

N

a C«

0
0

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAYItING
NUMBER

o>~
z

W +go
BzQ
0R I-

z'oa EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

z0+xwz
C«A

z
0

I I I
'

I P 529 HYD-36-11 Instrumentation Lines
Inside Drywell

15-1,
*

't 5-3
15-IA

8-P HYD.

VIS
All Components
9 100~< Operating
Pressure

N/A

HYD-36"2

HYD-36-10

HYD-36-4

HYD-36-7

HYD-36-8

HYD"36-3

HYD"36-12

HYD-36"9

HYD"36"5

)15"2

,15-5

,15-6

)15-7

)15-7

,15-2

)15-3

«15 5

)15-6

NES E ./75
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BY: ~ DATR M5:2$
APP: PQ DATE:~~
REv 0 PAGE 7 QF

, 0 o

ZONE

LUK~o Ujom
0oo
CC

K
Q.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

o>~
2

W4002,0
ORI

$ 0

oo

goal-0

0/X
o~I.

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARY)

'z
0—~ K

)Of)mB~
ZQ)

0

HIP 529 HYD-36-6

HYD-36-1

HYD-01" 1

I nstrumentation Lines
Inside Drywell

I" Instr. lines from
Ilain Steam (East 6 West

15-1, IA, 4.

15-8,. 15-9
15-10

B-P HYD

VIS
All Components

9'001Operating
Pressure

N/A

HYD-01-2 Drains from Valves Ol-
01, 01-02

HYD"39-1 I" Pressure I ine on
Emergency Cond. Supply
(East and West)

,
15-17
15- IG

HYD-39-4 Drains from VaIves 39-
39 02) 39 03) 39

04

, 9"2

HYD-33-1

HYD-33-3

HYD-38-1

Drains from Valve 33-01

Drains from Valve 33-02

Drains from Valve 38-01

p 6-1

, 6-1

, 8-1

NES III 7I75
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PROJECT
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PROGRAM PL'AN AND SCHEDULE
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APP: DATE:

REY 0 PAGE 18L OF ~2

0:Z>(0g
20NE

lli
K ~~ Wom
o~
0CZ
Q.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
CRANING
NUMSER

o>~
z

W40O>0
0%1

$0

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
IsUMMARYI

z0
~8»

0

I2 III NIP 529 HYD-38-3

HYD-40-1

Drains from Valve 38-13

Drains frori> Valves.
4o-ol, 4o-o9, 40,Io,
40-11

15-8, 8-1

)10-1

B-P HYD

VIS
All Components Q

1004 Operating
Pressure

N/A

HYD-40-3 1" Instrument Line from
Core Spray (Typ. of 2)

) 15-19

HYD"42.1-1 Drain Line on Liquid
Poison

HYD-44.1-1 Drain Line on CRD Retur ) 12-1

) 1 l-l

HYD"32"1 Drain Line on Suction
Valve BV-NG02-(A, B, C,
D, E)

HYD"32"6 1" F. E. Instrument
Line on Discharge Side
(A, B,. C, D, E)

,15-15,16

HYD-32-8 Drain Line on Discharg
Valve BV-HG03-(A,B,C,D,
E)

NES.
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iNES DIYJSlON .

PROGRAM PLAN AND SCHEDUI F
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BY: ~Q CATE: 'P~:7K

REV O PAGE ~ OF

o

g o cc

~ I- P

o>Q
D
B tv K
0 O

ZONE

CC ~D g/OmIll g0 gcz
D.

AREA
DESIGNATION

AREA
DESCRIPTIOJN

REFERENCE
DRAKVING
NUMBER

zo)-
ull<o
0-e
OWB-

ko

z
oo~"o

oz<z0-gOX

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMIEBARY)

z0 ~ CC

QO BB.

BEB A
fQ Z

0

Nip 529 HYD-32"9 Drain Line on 2" Bypass
Valve from Valve BV-
NG03-(A,B,C,D,E)

15- 8 B-P HYD

VIS
Ail Components 9
100k Operating
Pressure

N/A

HYD"32"2 1" T. E. Thermowel 1 on
Suction Side ot Pump
.(A~B~C~DrE)

15-8

HYD-32"3 1" dP Line Around Re-
circulation Pumps
(A,B,C,D,E)

)5" 11, 12,13

HYD-32"4 Drain L ine From Rec i r-.
culation Pump NG01

(A,B,C,D,E,)

15- 8

HYD-32-5 T.E. Thermowell on Dis-
charge Side of Pump
(A,B,C,D,E)

NES III 7/75
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PROGRAM PLAN AND SCHEDULE
BY: ~$ DATE: ~~V
APP: ~DATE:~~5
ItEY ~PAGE OF

EE.

0
K 2>

2E 2
0 2+
g BET
PA X�-D~�
o o

2ONE

W
K IED W0 ED
W QO ~Qz

AREA
DESIGNATION

AREA
DESCRIPTION

REFERCENCE

DRAVllITIG
NuhPBER

o>~
WI<OOzg0-WOXI-

$0

2
oo

W +~Q0220-g

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(S UhllSARY)

20 ~K<og
EC 0 ~

g) Dz
O

2 IX NIP 529 HYD"34"1 Drain Line on Valve
IV-34-01 on Head Spray

15-8, 7-1 B"P HYD

VIS
All Components
9 100ko Operating
Pressure

N/A

HYD"39-2 Drain Lines from Valves
39-07, 39-08, 39-09,
39-10

, 9-1
J

Ylll HYD-36-13 Instrumentation Line
Outside Dryweli

15-1

HYD-36"14

HYD-36-15

HYD-36-16

HYD-36-19

HYD-36-20

HYD-36-21

NES 7/75 o.
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PROJECT
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APP: ~L) DATE: ~~5
GEV 0 PAGE ~ OF ~

0
cc: R )
g 0 cx

0><

0

20NE

cc: cc:D ccc0 ccl

0 ~0Z
cc
cc.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~
cU I p

X
00

Ccl I-p
EXTENT OF

EXAMINATION
REQUIREMENTS

PER CODE
(SUMhIARYj

Z0—~ cC

co M3~m z
0

VII) H)P 529 HYD-36-22

YD"36-23

3YD-36-24

YD-39-3-'nstrumentation

Line
Outside, Drywe)1

1" Pressure Line and
Valve on Emerg, Cond.
(Typ. of 2) .

15-1

)5-8

8"P HYD

VIS
All Components

'

I 100/ Operating
Pressure

VI I

HYD-39-5

HYD 40" 4

YD-33-2

Drain Lines .on Valves
39-05, and 39-06 on
Emerg, Cond Return

Instrument Line and.
Valve on Core Spray
(Typ of 2)

Drain Lines on Valve
)V-33-03

9-2

) 6-1

HYD-33-4 Drain Lines on Valve
).V-33=04

i 6-1

NES III 7/75
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ll.

~z)
god

E Z Z
g>p
PA~K
o o

ZONE
gf

K z
g LU

Ul +O ~z
AREA

DESIGNATION
AREA

DESCRIPTION

REFERENCE
DRAVIING
NUMBER

p)-z

p<~l p
pzp
OWI-

%5

z
po

EXTENT OF
EXAMINATION

REQUEREMENTS
PER CODE

(SUMhIARY)

z

0-~
Q D2

0

VII H IP 529 HYD"38-2 Drain Lines on Valve
IV-38-02

15-8, 8-) '-P HYD

VIS
>II Components

100~o Operating
ressure

N/A

HYD-38-4 Drain Lines on Valve
IV-38-12

) 8-1

VI N I P 529 HYD"01-4 Instrument Lines and
Valves from Hain Steam
Lines

HYD-40"2 Drain Lines on Valves
IV-40-02$ IV-40-12

10-1

HYD"32-7 F. E. Instrument Lines
and Valves (A,B,C,D,E)

HYD-32-10 1" dP Lines and Valves
around recirc. pump
(A,B,C,D,E)

XI I I NIP 529 HYD"01-03 Drain Line on Warm-up
by-pass lines around
valves iV-01-03 and
IV-01-04 on Hain Steam
Lines

NE 7/75
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0zz)
g 0 (L

0%0
EA ~ 0:

0 Q

ZONE

K ~D EEEOmIll gO ~0 z
Q.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMSER

0>-z
ulhoozg
ORP-

go~

00
gal-0

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

z0—~ C

CGA g~3m z
O

2 X I I I II I P-529 HYD-31-1 Drain Lines on Valves
IV 31 01 s IV 31 027
IV-31-03, I V-31-04

15-8, 4'-1 B-P HYD

VIS
All Components 9
IDOL Operating
Pressure

N/A

HYD"49 Feedwater 15-35A, B, roup
C, D B

xempt

1258 Design
Pressure

HYD-50

HYD-51

HYD-72

Feedwater

Feedwater

Emergency Service
Water

15-36A, B

15-28A, B roup
C

1104 Design
P'ressure

HYD-60 Emergency Cond.
Hake-up

15-30A, B

HYD-79

HYD-93

HYD"70

.Diesel Gen. Cooling

Cont. Spray Raw Water

Closed Loop Cooling-
Wa ter

15-33A,B,C,

15-32A, B

15-20

NES III 7/75
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PROGRAM P ND SCHEDULE
SY:

APP:
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DATE:

DATE:

PAGE OF1

pQ.

~Z>
gOC
)-pl
l
ywp
~ ill~
0

ZONE
if

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRALVING
NVVlsER

p>-
UUVP
02@

po
UlV-P

EXTENT OF
EXAIlINATION

REOVIREI IENTS
PER CODE

(SVIVVARY)

zp

Z(-0

2 IIIE NIP-544 RV-1"5658-w Vesselto Nozzle 'Meld 14-28. 8"D UT 1008 of Nozzle
Meld

P I F-1.5C

NIP"563 RV"2-5658-w Nozzle to Safe-end, 28" 8" F 100/, of Circ Weld PIF"1.5C
P8F"'1.5-1

NIP-554 P-32"77-w Pipe to Safe-end Weld,
28"

5-1. 5"3 P8F-1. 5-1

P-32-72-w Pipe to Safe-end Meld,
281 l

NIP-563 RV"4"5658-w Nozzle to Safe-end,
Meld, 28"

14-28

IIE NIP-554 P-32-28-w -'alve NG028 to Pipe
Meld, 28"

5-il 5-3 8-J

P"32"28-wD Straight Pipe Long.
Meld, 28"

12" of Lorig. Meld

NES ill 7/75





NUCLEAR ENERGY SERVICES, INC.

NES DIVISION
PROJECT 5++0«420

PROGRAM PLA .AD SCHEDULE
BV: ~ OATE:

APP: CATE:

REF O PAGE OF

oEE.

gZ>g0C
( E

RE Z

0 t5

ZONE AREA
DESIGNATlON

AREA
DESCRtPTtON

ReFERs~OE
ORAV/lNG
NUMBER

Z
O~

LEt I

BIBo>P-
5o

oo
EXTENT OF

EXAMtltATtON
REQUlREMENTS

PER CODE
(SUMMARY)

R
O

58~

o

IE tIIP-554 P"32"39 Pipe to ELL Meld, 28" .5-1, 5-3 B-J UT I OOC of C i rc. Me 1 d P8F-1.5"1

P" 32"39 "wU1 ELL Long. Meld, Short
Side ~

12" of Long. Meld

P-32"39-wU2 ELL Long. Weld, Long
Side

P-32"39"MD Straight Pipe Long.
Weld

IIE NIP-541 V-NG02B"b Valve NG02B Bolting :",
24 Studs, 48 Nuts

5"1 B-G"1 UT 100/ of Bolting
+ 2" Di a.

Pls-2.0
PIN-2.0

V-NG03B-b Valve NG03B Bolting:>,
20 Studs, 40 Nuts

P1S-2.0
P1N-2.0

PH-NGOIB"b Pump t<GOIB Bolting
16 Bolts

PIS-2.5

NES ill V>S ".: If bolting is removed, a liquid penetrant examination shall be performed also (NIP 528)
individual bolting designations shall be determined and marked in field per Fig. 14-7.
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PROGRAM PLA . D SCHEDULE

PRoJEGT .~39 120.

EE: ~J OAT, 0S-n-qV

APP: DATE:

REV PAO ~ OF

Il.

I Z)0 C'

I
I 2
o><

0 0

ZONK

III

D CCC0 CD
CCC Q
C3 ~oz
D

AREA
DES!GNAT!ON

AREA
DESCRIPTION

REFERENCE

ORAMONG

NUMBER

0CI:
ID I 0o<(y
OZCCIoX»

QO

00III'

h

EXTENT OF
EXAlEIENAT(ON

REQUlR~'EIENTS
PER CODE
(SUVEAKRYJ

Z0—~ CC

gOg
CD 4 g~CDZ
0

2 IIIE NIP"55 RV"2"565B-w Nozzle'o Safe-end Weld
28II

T

14-2B B"F PT 100K of Circ. Weld N/A

P-32-77-w Pipe to Safe-end Meld,
28II

5"1~ 5-3

P"32-27"w Cleanup Return Branch
Weld, 6"

B"J

RV-4-565B-w .Nozzle to Safe-end Meld
28II

14-2B B"F

P"32"72"w Pipe to Sa fe-end Me 1 d,
28II

5"I) 5"3

P"32-LUG/PS/
B"S

Pipe Support, 4 Lugs 5"7 B- K-1 ,Weld + 2 Support:t

NES lll 7/75





NUCLEAR EiiEPiGY 8 RviCES, iM .

i4':-S DMSiQsN

PPiQGRAV! PLI>,N AND SCHEDULE

PAQJEGT 5539 ARO

APP:

REV

J

~~)
<G.

C~

C Q

~ UJ g

ZONE

~l

N tQN c)
Q

0

AREA
DES!GtlATloiV

AREA
DES CRlPTl0 V

REFERS'CE
DRA'.i)lNG
YulllsER

EXTENT OF
F ~.'!iVATloiV

REOuiREi.lFNTs
PFR CCDE
{sd.'fhJ iiRY)

0 ft

0

V

2 iE NlP"529 PM-32'-553/
B"s

PM-32-PSF/
B"s

Pump B Support

Pump B Support Frame

5"7 B"K"2 V I S All Support Com-
. ponents

N/A

PM"32-SSl/
B-s

Pump B Support, 2 Unit

PM-32-H1/B-s Pump B Support, 4 Units '

1E V"NG08/B"b Loop B Valve NG08
Bolting

B"6"2 100/ of ~ 2"
Bolting

P",32-SB1/PS/
B-s

Loop B Pipe Support,
2 Units

'-K"2 Al 1 Support Com-
ponents

P-32-LUG/PS/
B-s

Loop B Pipe Support,
4 Lugs

P-32"H3/B-s Loop B Pipe Support,
2 Units

NES i I l 7/75





NUCLEAR ENERGY SERVICES, INC.

NES DIVISION
PROJECT 5530-9hIP

PROGRAM P IV AND SCHEDULE
BY: ~BATE: ll'3 75

BEY 1 PAGE ~ OF ~
0

0 o

2ONE

lO
K ~Ill
Lsd ~0 g02 DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING ~

NUMBER

0O~~l-0
0 g (g

8II

EXTENT OF
EXAMINATION

REQUIREMENTS
PERCODE

(SUMMARYJ

z0
$ 8~
~ggDZ
0

3 - I I I, E NIP 536 V-2-567A"r Nozzle inner radius 14" 2A 8"D UT 1008 of
.radius

Nozzle Later

V-3-5658"r Nozzle inner radius i4-28

HIP-544 V-1-565A-w Vessel to Nozzle Weld 1008 of
Wel d

Nozzle P1F -1.5 C

NIP 554

HIP 544

"32"76-w

V"2-565A"w

Pipe to Safe-end Weld,
28"

Nozzle to Safe-end,
2

5-1 r 5-2

14-28

8-F 1004 of C I rc.
we 1 d

8 F-1. 5-1

P1F-1. 5 C

P8F-1.5-1

HIP 554

NIP 563

-32 "71 "w

RV-4-565-A-w

Pipe to Safe"end Weld,
28"

Nozzle to Safe-end,
28

5"1, 5-2

14-28

I'8F-1.5-1

III E

I

I

NES III 7/7S

HIP 536

II E HIP 554 P-32- 01 "w

V-1-565-A-r
V-1-565-8-r

Valve NG02A to Pipe
Weld, 28"
Nozzle inner radius
Nozzle inner radius

5-1> 5-R

14-28

8"J

8-D 1000 of Nozzle
radius

Later
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NES DIVISION
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PROGRAM P AND SCHEDULE
BY:~ DATE I I - 5- >d

REY PAGE ~ OF ~
ogZ)gOK

O UJ O0 o

ZONE

K~
D LEJ
O Eg
LQ +OOOZ
C

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

o>Z EXTENT OF
EXAMINATION

REQUIREMENTS
PERCODE

(SUMMARY

Z0—~ CC

$ O Pg

SBO~SZ
O

3 II E NIP 554 P-32-01-wU Straight Pipe Long.
Meld, 28"

5-1, 5"2 . B-J 12" of Long. weld 8F-1.5-1

1 E P-3'2-03 Pipe to ELL Meld, 28"

P-32-03-wU1 ELL Long. Weld, Short
Side

1000 of Circ.
weld

12" of Long. weld

P-32-03-wU2 ELL Long. Meld, Long
Side

III E P-01"16Z"w Pipe to ELL Weld, 24" 1000 of Circ.
weld

P1F-1. 5-1

P-40" 78-w 'rans i t i on Me 1 d, 6" 10-1 B-F 8R".75«

P-40"79"w Pipe to Safe-end Weld,
6II

NIP 563 RV-1 "566A"w Nozz'le to Safe-end Weld
10"

P8R-1 .-5" 1

NES III 7/75
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NES DIVISION

PROGRAM PLA AND SCHEDULE

PRO>ECF ~30-9MP
BY: DATE:

REV ~PAGE ~ OF ~
g2)0 c
i5 —m

oQU

0 o

2ONE

CC ~
Om
EEE ~O ~0 z
h.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAKVING
NUMBER

60-
tu»<oOp+

p

oa
gg»
Hz

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

III E Nip 563 RV-1-567A-w Nozzle to Safe-end, 6" 14"2A B"F UT 1000 of CIic..
weld

P8R"'75-3

NIP 554 P"40"39D Pipe to Tee, 12" 10"1 B-J PBR-.75-2

III W

II E

P-40"39D-wU

P-40"39D-wD

NIP 541 V-01"01-b

V-NG02A-b

V"NG03A"b

PH-NGOIA"b

Tee Long. Weld, Short
Sides

Straight Pipe Long.
Weld, 12"

Valve 01-01 Bol ting+

Valve NG02A Bolting,+
24 Studs, 48 Nuts

Valve NG03A Bolting,:>
20 Studs, 40 Nuts

Pump NG01A Bolting, +
16 Bolts

5-1

B-G" I

12" of Long weld

IOOR of Bolting
2» DIa

P1S "2. 0
PI N-2. 0

P1S"2.0
P1N-2.0

P1S"2.0
P1N"2.0

Pls-2.5

XV NIP 533 RV-3-563/2- Vessel to Flange Weld,
w 96" Length CI~I from 51

14-6 B"C 1000 of Weld Pl-LF-1

-- lf bolting is removed, a liquid penetrant examination shall be performed also (NIP 528)
- individual bolting designations shall be determined and marked in field per figure 14-7.
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0
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PAQJEGT'530:9MP

BY: DATE:

APP: ~PATE:
REV PAGE ~ OF ~3

63: 2 )
Q

1
illO 13

OXU
l UJK
0 o

ZONE AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

o>z
ulao
OZO
ORl-'o~

oo

r113 I O

EXTE OF
EXAPI ATION

R 'IREMENTS
PER CODE

(SUMMARY)

zoprQ
d) 8

z
O

3 III E R1P 563 RV-1-557+w

NIP 554 P-40-39D

Nozz 1 e to Sa fe-end, 6"

Pipe to Tee, 12"

14-2A

10- 8-J

UT 1004 of C i rc.
weld

PSR-75-3

PUR-.75-2

P-40-39D-wU

P-40"39D"wD

I I I M N I P 541 V-01-01-b

Tee Long.Mel , Short
Sides

Straight Pipe wng.
Meld, 12"

Valve -01 Bolting-

12" of Long weld

100/, of Bolting
21'ia.

Pls-2.0
P1N-2.0

V-NG028-b

V- 038-b

PM-HG018"b

X HIP 533 RV-3-563/2"
w

Valve NG028 Bolting,"-
24 Studs, 48 Huts

Va 1 ve HG038 Bo 1 t i ng, "-

20 Studs, 40 Huts

Pump NG018 Bolting,:"
16 Bolts

Vessel to Flange Meld,
96" Length CM from 51

5-1

14-6 8-C 100~ of Meld

P1S-2.0
PlH-2.0

P] S-2.0
P1N-2.0

Pls-2.5

~ 1-LF-1

If bolting is removed, a liquid penetrant examination shall be performed also (HIP 528)
Individual bolting designations shall be determined and marked in field per figure 14-7.
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0
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5 —u

OK
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K ~D EEj
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DESIGNATION
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DESCRIPTION

REFERENCE
DRAWING
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O~~l p
O

8

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARY)

O

O

3 XV Ni p- 534 RV-10" 1 Flange Ligament Area,
Hole 10 F

14-4 8-G" 1 1008 of Ligament Pl-LF-1

RV-11 "1 Flange Ligament Area,
Hole ll

RV"12" 1 Flange Ligament Area,
Hole 12

RV"13" 1 Flange Ligament Area,
Hole 13

RV"14" 1 Flange Ligament Area,
-Hole 14

RV-15-1 Flange Ligament Area,
Hole 15

RV"16" 1 Flange Ligament Area,
Hole 16

RV-17" I Flange Ligament Area,
Hole 17

RV-18-1 Flange Ligament Area,
Hole 18

NE 7/75
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NES DIVISION

PROGRAM PLAN AND SCHEDULE

PRo~acT 530:9MP

BY: DATE:

REV PAGE 5 OF

)PSgal
I z Z
p>Q
P ulK
0 p

ZONE
0 cnlJ
O ~pz
0

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

zp>-
illI p00- ill
O(l

z
pp

illP0
pZo~I

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARYI

z0

gQ M
Q)

O

3 XV NIP 534 RV-19-1 Flange Ligament Area,
Hole 19

14-4 B-G-l UT 1001 of Ligament Pl-LF-1

NIP 541 CH-10-b

CH"11"b

CH-12-b

C.H.

C.H.

Stud No. 11

Stud No." 12

C.H. Stud No. 10 1004 of Studs P1S-6. 2

CH-13-b

CH-14-b

CH"15"b

C.H. Stud No. 13

C.H. Stud No. 14

C.H. Stud No. 15

CH-16-b

CH-17-b

CH"18-b

CH-19"b

C.H. Stud No. 16

C.H. Stud No. 17

C.H. Stud No. 18

C.H. Stud No. 19

NES III 7/75



PROGRAM PLAN AND SCHEDULE
NUCLEAR ENERGY SERVICES, INC.

NES DIVISION
PROJECT 55~30- NP

A

REV PAGE OF

ILZ)
i5p~Q

(L'(

I

2 Z
OZQ
M~K
o 0

ZONE

CC ~

II.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMSER

o>.Z

ulC<S

EXTENT OF
EXAMINATION~

REQUIRFP EATS
PER'CODEr(SUMMARYJ

—~a:O

QO III
mB>~~Z
O

XI W NIP 538

NIP 539

CH-1-574BC-w

CH-1"5768-w

C.H. Flang Weld

C.H. to Safety e t
Nozzle Weld

CH-3-5748-w W . Meridional Weld,
9I I

.B-B, UT

8"C

8-D

10/a of Weld

1000 of Weld

1004 of Nozz1 e
weld

1F-4. 31C

CH-1"576C"w

CH"3-5768-w

C.H. to Safety Vent
Nozzle Weld

C+~eo Head Spray
Iozzle Weld

Xl NIP 541 CH-10-n C.H. Nut No. 10 14-4 8"G- 1008 of Nuts PlN-6.25

NIP 536

C -11-n

CH-12-n

CH-13-n

CH"14-n

CH-1-5768- r
CH-1-576C- r

C.H. Nut No, ll
C.H. Nut No. 12

C.H. Nut No. 13

C.H. Nut No. 14

Nozzle inner radius

Nozzle inner radius

13-2 8"D 100'f Nozzle
radius

E'er

NE 7/75



NUCLEAR ENERGY SERVICES, INC.

NES DIVISION
PROJECT 55 0- MP

PROGRAM P AND SCHEDULE 'Y:
DATE:

I
REV

6 23
PAGE OF

0gZ)gpC
g I

~KG~PZ
D

I iga-
0 0

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

0O~
+g+0
0 —Pu0%I

$0

EXTENT OF
EXAMINATION

REQUIREMENTS
PERCODE

(SUMMARY)

Z0—~K
s 8

Z
0

3 XI W NIP 538 CH-3-574H-W C.l{.Meridional Weld, 9" 13-3 B-B UT 100 of We'Id P1F-4.31C

CH"3"5748-w C.H.. Meridional Weld;
9ll

CH-1-5748C-w C.H. Flange Weld

NIP 539 CH-1 "5768-w C.H. to Safety Vent
Nozzle Weld

CH-1-576C-w C.H. to Safety Vent
Nozzle Weld

13-2

8-C

B»D

100~ of Weld

1004 of Nozzle
weld

CH-3-5768"w C.H. to Head Spray
Nozzle Weld

XI NIP 541 CH-10-n C.H. Hut Ho. 10 14-4 8"G" 1 1004 of Nuts P1H"6.25

HIP 536

CH-11-n

CH"12"n

CH-13-n

CH-14"n

CH-1-5768-r

CH-1-576C-r

C.H, Nut Ho. 11

C.H. Nut No. 12

C.H, Hut No. 13

C.H. Nut No. 14

Nozzle inner radius

Nozzle inner radius

13-2 8"D- 1000 of Hozz1 e
radius

Later

NES III T/75
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NUCLEAR ENERGY SERVICES, INC.

NES DIVISION
PROJECT 5530-9HP

PROGRAM PLAN AND SCHEDULE
BY: DATE:

A
REV

O 7 23
PAGE —OF

a:2)gQC

o 8

ZONE

ttl
K i3:
W EE3
O m
LU +Og02
0

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~
333I-P

I<

2
oa

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARYI

20—~ ii:

(D 8g D2
0

3 Xl HIP 536

HIP 541

CH-3-576-B-r

CH-15-n

Nozzle inner radius
C.H. Nut No. 15

13-2 B-D

B-G-1

UT 100 of Nozz1 e-
radIus100'f Nuts

Later
PlN-6.25

Xl E HIP 554

CH-16"n

CH-17-n

CH-18-n

CH-19-n

P-39-6C-wDl

C.H. Nut No. 16

C.H. Nut Ho. 17

C.H. Hut Ho. 18

C.H. Nut Ho. 19

ELL Long. Meld, Short
Side

9-1 C-F 100~o.of Long.
Meld

8R-.75-

P-39-6C-wD2 ELL Long. Weld, Long
Side

P"39-23-wD1 TEE Long. Weld, Short
Sides

9-2

P-39-23-wD2 TEE Long. Meld, Long
Side

X IV P-03-7-w

P"03"7F-w

Pipe to ELL Meld, 16"

ELL to Pipe Weld~16"

3" 1, 100k of Circ.
weld

I R" 1. 5" 1

NES III 7/75
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NUCLEAR ENERGY SERVICES, INC.

NES DIVISION
PAOJECT 5530-9MP

A

REF ~PAGE OF8 23

0IE

Du!S
0 0

ZONE O0cz
AREA

DESIGNATION
AREA

DESCRIPTION

REFERENCE
DRAWING
NUMBER

o>z

O-g.

EXTENT OF
EXAMINATION

REQUIREMEtP
PER E

(SU Y}

Z0

/geo

5

III E NIP 528 RV-2"565A-w Nozzle to Safe-end
Wel , 28"

14-2B SURF, 1004 of Circ.
weld

N/A

P"32"76"w Pipe to Sa e-end Weld, 5-1 -2

RV-1-567A-w

P-40-78-w

P-40-79-w

RV"2"565B-w

P

P-32-77-w

Nozzle to Safe-end
Weld, 6"

Transition Weld, 6".

Pip to Safe-end Weld,
pr.

Nozzle to Safe-end
Weld, 28"

Pipe to Safe-end Weld,
28"

14"2A

14-2B

5-1) 5-3

P"32"27"w Clean-up Return, Branch
Weld, 6"

5-1) 5-3 B-J

RV-4"565B"w Nozzle to Safe"end
Weld, 28"

14-2B B-F

NF.S Il 7/75



PROGRAM P AND SCHEDULE
NUCLEAR ENERGY SERVICES, INC.

NES DIVISION
PROJECT 5530"9MP

A

REV
8 23

PAGE OF

pgZ)
i5 —u

OK
I Z-~xp

O O

ZONE

K (gD Ill
O a)
tV 8O~OZ
0:

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~gl p
8ZR

OO
111

I-POZZ
8~I

EXTENT OF
EXAMINATiON

REQUIREMENTS
PER CODE
(SUMMARY)

HIP 528 RV-2-565A-w Hozzle to Safe-end
Weld, 28"

14"2B ,
B"F SURF 1004 of Circ.

weld
H/A

P-32-76"w Pipe to Safe"end Meld,
28"

5-1', 5-2

RV"I"567A"w

P-40-78-w

P"40-79-w

Nozzle to Safe-end
Weld, 6"

Transition Meld, 6"

Pipe to Safe-end Meld,
611

14-2A

'I 0-1

10" 1

P-32-71-w Pipe to Safe-end Weld, 5-1, 5-2

RV-4"565B-w Nozzle to Safe-end
Weld, 28"

14-2B

VII W V"38-03-b Valve 38-03 bolting 8-2 C-D 100 of bolting
> 1" dia.

NES III 7/75
1" 2 bolts to be selected and designated in field if > 1" (only if removed)





PROGRAM P N AND SCHEDULE
NUCLEAR ENERGY SERVICES, INC.

NES DIVISION
PROJECT

5530-9MP
A

EEV ~PAGE OF9 23

pLL

gz)
ZONE

¹
AREA

DESIGNATION
AREA

DESCRIPTION

REFERENCE
DRAWING
NUMBER

z
po

UjCp
8

m)

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

zp—~ CC

Z
0

III E NIP 528 P-01-16X-w 6" We 1 do 1 et

P-HES-37-6-w Pipe to ELL, Socket
Weld, 2

P-MES-37"7-w Valve 37-02 to Pipe,
Socket Weld'"

7" 1

7" 1

B-J SURF 100/ of Circ.
ldwe

N/A

II E

IV

P-31-H4-s

P-32"LUG/
PS/A-s

S"81-25-b

BZ-81" 1 "b I

V-81-21-b

Pm-81 "24- b

Pipe Support,
Stanchion

Pipe Support, 4 Lugs

Strainer 81-25 Bolting

Ba 1 1 Jo i nt 81-1 Bo 1 t i
ng'alve

81-21 Bolting>'"

Pump 81-24 Bolting+

5-7

10=5

B"K"1

—C=D

Weld +2 support
t

-100 .of Bolting
> 1" Dia.

NES III 7/75

* 2 Bolts/Joint to be selected and designated in the field of > 1" Dla,
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APP:

REV

DATE:

. ~57
PAGE OF10 23

0 0

ZONE AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

EXTENT OF
EXAMINATION

REOUIREMENTS
PER CODE

(SUMMARY)

z
O
I Yg

O

3 XIV W NIP-528 P-03-H4-S Pipe Support, 4 Lugs 3-2 C-E-1 'SURF Weld + 2 support H/A

I I I E P-40-H55-S Pipe Support, Stanchion

P-31-Hll-S Pipe Support, Stanchion

10-4 - B-K-1

P-31-H8-S Pipe Support, Stanchion

P-01-H19-S Pipe Support, Stanchion 1-2

NES III 1/75





PROGRAM PLAN AND SCHEDULE
NUCLEAR ENERGY SERVICES, INC.

NES DIVISION
PROJECT 553~0-aMP

A
REF PAGE 13 OF ~

ILpgz)
5 —us

pa:

~~(9

0 0

ZONE

lU

QR
LU gO~
tL
PZ

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

p>-z
$ 40

z
oa

~I p
EXTENT OF

EXAMINATION
REQUIREMENTS

PER CODE
(SUMMARYI

p—~ CC

QVa)ma~
Q) D

Z
O

3 III E NIP 529 V-33-01-b Valve 33-01 Bolting 6-1 B"G"2 VIS 100~ of Bolting
< 2" Dia.

N/A

P-40-H56-s Pipe Support

V-40-Ol-b Valve 40-01 Bolting

io-4

io-4

8-K"2

B"G-2

All support
components

look of Bolting
< 2" Dia.

V-01-09-b
F

V-01"MSER-
V1-b

Valve 01-09 Oo I t i ng

Valve MSER-V1 Bolting

1-2

P-01-H27-s Pipe Support B-K-2 All support
components

V-01-10"b Valve 01-10 Bolting 8-G"2 100/ of Bolting
(2" Dia.

V-01-MSER-
V4-b

Va 1 ve,MSER-V4 Bo1 ting

P-01-H25-s Pipe Support B-K-2 All support
components

NES III, 7/75



NUCLEAR ENERGY SERVICES, INC.

NES DIVISION
PROJECT

5530-9HP

PROGRAM PLAN AND SCHEDULE
BY: DATE:

REV PAGE OF

QgZ>
gQC

o 0

ZONE
ill

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

Qo
W+go

:mN

EXTENT OF
EXAMINA3JO

REQUIIiEMENTS
PQR CODEr(SUMMARYI

Z
Q—~ a.

cong~g m Z
0

I I I M

V-42;.1-01 "b

P"31"H4-s

Valve 2.1-01 Bolting

Pipe Suppor

P-40-H19-s Pipe Support

3 I I I E NIP 529 V-37-02-b Valve 37-02 Bol ting 7-3 8"G"2 V I S

io-4

rl'l-I'-2

8"K"2

1004 of Bolting
< 2" Dia.

All support
components

„N/A

III E

i E

V"CU-27"b

PH-32- SS3/
B-s

PH-32" SF/Bw

rValve CU-2- Bolting

~P mp 8 Support

Pump 8 Support Frame

7-2

5-7

8"G"2

8-K-2

100/> of Bolting
< 2" Dia.

All support
components

P -32-SSI/8-s Pump 8 Support, 2 Units

PH-32-Hl/ 8-s Pump 8 Support, 4 Units

I E V-NG08/8-b Loop 8 Va 1 ve NG08
Bol ting

8"G-2 )00'f Bolti
4 2" D I a.

N 7/75



NUCLEAR ENERGY SERVICES, INC.

NES DIVISION
PROJECT

5530"9MP

PROGRAM P AND SCHEDULE
BY: DATE:

1 PAGE OF 3

C Z )

0

ZONE

UJ
0. 0
W QJ0 m
UJ +O ~
KOZ

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

Z
O~

~ I-O
OZO
O>l-

)O

OO
EXTENT OF

EXAMINATION
REQUIREMENTS

PER CODE
(SUMMARY)

Z0—~K

Q)
CD 8

O
Z

III E

III M

III E

NIP 529 V-37"02"b

V-42; 1"01-b

P"31-H4-s

P-40"H19"s

V"CU-27-b

Valve 37-02 Bo I t i ng

Valve 42.1-01 Bol ting

Pipe Support

Pipe Support

Valve CU-27 Bolting

7-3

4-2

10-4.

7-2

8"G-2

8-K-2

8"G-2

VIS 1004 of Bolting
<2" Dia.

Al l. support
components

1000 of Bolting
4 2" Dia.

N/A

I E PM"32" SS3/
A-s

PM-32"PSF/Aa

PM"32-SS1/ A-s

Pump A Support

Pump A Support Frame

Pump A Support, 2 Units

5-7 B"K-2 All support
components

PM-32-H 1 / A-s Pump A Support, 4 Units

II E V".NG08/A-b Loop A Valve NG08
Bolting

B-G-2 ) 004 of BoI ting
4,'2" Dia.

NES III 7/75





PROGRAM P AND SCHEDULE
NUCLEAR ENERGY SERVICES, INC.

NES DIVISION
PROJECT 5+~0- HP

DATE

REV PAGE OF

IL0gZ)
i5 —m

0 a.

0>C9

ales0 0

ZONE

K~D QJo m
o~0~ AREA

DESIGNATION
AREA

DESCRIPTION

REFERENCE
DRAWING
NUMSER

ull~o
EXTENT OF

EXAMINATION
REQUIREMENTS

PER CODE
(SUMMARY)

z0—~ CC

porn

mOoC
~m 2,

0

II E HIP 529 P"32-SB1/
PS/A-s

Loop A Pipe Support,
2 Units

5-7 B"K"2 VIS All support
components

H/A

P"32"LUG/
PS/A-s

Loop A Pipe Support,
4 Lugs

P-32-H3/
A"s

Loop A Pipe Support
2 Units

XI CH-576-12L-b Nozzle 576"12L Flange
Bolting

13-2 B"G"2 1000 of Bolting
<2" Dia.

RV"Ol-i Steam Dryer 14-1 B-N-1 All accessible
areas

XV

RV-02" I

RV-05-i

RV-06-1

RV-07"i

Steam Separator

Feedwater Spargers

Core Spray Spargers

Core Spray Lines

NES I I I 7/75





NUCLEAR ENERGY SERVICES, INC.

NES. DIVISION
PROJECT UBOma~

PROGRAM P AND SCHEDULE
BY: DATE:

REF ~PAGE L4

)

I- -V<

0 0

20NE

PL ~Dm0 m
UE ~
8
CL

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~
Ujl-0
0-Ps
OX I

$5

z
oa

UJP0
8m[

EXTENT OF
EXAMINATION

REQUIREMENTS

~
'ER CODE

(SUMMARY)

z0—~ K

$ B gQcoz
0

3 XV HIP 529 RV"13"i Upper Core Grid 14-1 B"N"1 VIS All accessible
areas

H/A

RV"14-i

RV"15"i

Core Shroud

Core Shroud Support
Ring

.RV-B2-p

RV"10"t

R.V. Shell Cladding

R.V. Bushing, Threads
and Washers

14-5 B- I "1

B-G" 1

6" X 6" Patch

100'f visible
components

RV"11"t R.V. Bushing, Threads
and Mashers

RV-12"t R.V. Bushing, Threads
and Washers

RV-13-t R.V. Bushing, Threads
and Mashers

RV-14-t. R.V. Bushing, Threads
and Mashers

VII M V-38-03-b Valve 38-03 bolting 8"2 C-D 1004 of bolting
> 1" Dia,

NES III 7/7S
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PROGRAM PLAN AND SCHEDULE
BY: DATE:

NUCLEAR ENERGY SERVICES, INC.

NES DIVISION
PAOJECT

5530-9HP
A
0

REF 'AGE 15- OF ~
$ 0<

g I
E ZZ
~>0

0 0

ZONE

CC ~D QJ
Ci m
o~
0 Dcz
Q

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

o>
ul4o
0-PuoWÃ

$0

'z
00~l-0

Qzz0 —go

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARYj

z0erg
6) 8

Q z
o

XV NIP 529 RV-15-t R.V. Bushing, Threads
and Washers

14-4 B-G-1 VIS 1004 of visible
components

N/A

RV-1.6- t R.V. Bushing, Threads
and Washers

RV-17-t R.V. Bushing, Threads
and Washers

RV-18-t R.V. Bushing, Threads
and Washers

IX E

IX W

RV"19-t

P-39-HS-13-s

P"39-HS-27-s

R.V. Bushing, Threads
and Washers
Pipe Support

Pipe Support

9-3 C-E-2

NES III 7/75
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NES OIYISION

PROGRAM PLAN AND SCHEDUl E

PROJECT 553

BY:~ DATE:

APP. PQ DATE. Cf

REv 'AGE: 16
OF 23

oU.

@R>~OK
Ql Ill

o>U
&~0
0 o

ZONE

W
K <g

o~m
ill 4
O ~
KZ
0.

AREA
OES IGNATION

AP.EA
DESCRIPTION

REFERENCE
ORAVi'ING
NVI,IBER

O~
~~<o
O~ <@

o)m

X
oo~l-o

02<0-g

EXTENT OF
EXAMINATION

REQVIREMENTS
PER COOE

ISVMMARY)

'z
0~~5
~Gal Z
O

NIP 529
HYD-36"6'YD

"36" 1

HYD-01-1

Instrumentation Lines
Inside Drywell

1" Instr. lines from
Main Steam {East 6 Mest

15"'I, I A,-Q,

15-8, 15-9
15-10

B-P HYD

VIS
All Components 9
100/> Operating
Pressure

HYD"01-2 Drains from Va 1 ves Ol-
01; 01-02

HYD-39-1.. 1" Pressure I ine on
Emergency Cond. Supp) y
{East and West)

, 15-17
15- l8

HYD-39-4 Drains from Valves 39-
01) 39-02, 39-03, 39-
04.

, 9-2

HYD"33"1

HYD-33"3

HYD-38-1

Drains from Va 1 ve 33-01

Drains trom Valve 33-02

Drains from Valve 38-01

i 6-1

) 6-1

, 8-1

NES'.Il 7/75



NUCLEAR ENERGY SERVICES, INC.

MES DIVISION

PROGRAM PLA AND SCHEDULE
L

BY: DATE:

APP: &dc—DATE: ~M2-
REY 1 PAGE 1~A OF 23

IL

gz)
i5 —~oc

g I<zZ
os@
~ Ul ~
0 0

ZONE AREA
DESIGNATION

AREA
DESCRIPTIOW

REFERENCE
DRAWING
NUMBER

ooz
o

8 8
osl

oa
ujl o
Hzx
ozI

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

K0-~L
QOg
Q8~~c)z
O

XI NIP 529 CH" 10"n

CH-11-n

CH-12-n

CH-13-n

'H-.1 4-n

CH-15-n

CH-16-n

CH-17-n

CH-18-n

CH-19-n

C. H. Nut No. 10

C.H. Nut No. 11

C.H. Nut No. 12

C.H. Nut No. 13

C.H. Nut No. 14

C.H. Nut No. 15

C.H. Nut No. 16

C.H. Nut No. 17

C.H. Nut No. 18

C.H. Nut No. 19

14-4 8 "G-1 V IS 100'f Nuts N/A

NES III 7/75





NUCLEAR ENERGY SERVICES, INC.

NES DIVISION
PROJECT 5530-9HP

PROGRAM P AND SCHEDULE
BY:

DATF'PP:~V DATE: IO- S - 77

REv 1 PAGE 1 5B OF 23

g Z)
i5 —m

0 C

0 0

2ONE AREA
DESIGNATION

AREA
DESCRIPTION

.REFERENCE
DRAWING
NUMBER

Z
O~

lo I p
Hzg

$0

pa
illI-0
Ozg

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMhIARYj

Z0

p~
g Z

0

VII

IV

XI

Nl P" 529 V"31-01-b

S-81"25-b

BJ "81-1-b

V-81-21- b

PH-81-24-b

CH"15" b

CH-16-b

CH-17-b

CH" 18-b

Valve 31-01 Bolting

Strainer 81-25 Bolting

Bal 1 Joint 81-1 Bolting

Valve 81-21 Bolting

Pump 81-24 Bolting

C.H. Stud No. 15

C.H. Stud No. 16

C.H. Stud No. 17.

C.H. Stud No. 18

10"5

14-4

B"G-1'-G-1

VIS 100~ of Bolting

1004 of Studs

N/A

NES III 7/75





NUCLEAR ENERGY SERVICES, INC.

NES DIVISION

PROGRAM P AND SCHEDULE

PROJECT

8V:

APP:

REV 1 PAGE 1 5C OF 23

pI'z)
oK
g I'z
c O~5-

0 u/5
0 0

ZONE

K~
D ug
O al
UJ QO ~OzK
Q.

AREA .
DESIGNATION

AREA
OESCRIPTION

REFERENCE
DRAWING
NUMSER

0O~gl pOzg
Bml

p oUIPO

EXTENT OF
EXAMINATION

REQUIREMENTS
PER COOE
(SUMMARY)

z
O—~C
,QOPgOg
«g) D

O

III E NIP-529 P-40-H55-s Pipe Support 10-4 8=K-2 V I S All Support
Components

N/A

P-31-H11 "s

P-31-HS-s

P" 01 "H19"s

Pipe Support

Pipe Support

Pipe Support

4-2

1-2

NES III 7/75





NUCLEAR ENERGY SERVICES, INC.

'ES DIVISION
*

PROGRAM PLAN AND SCHEDULE .

PROJECT ~5M:9N

BY! Q DATE:

APP: DATE:~ 5&5
REY 0 PAGE ~ OF ~2

0II:Z)goc
III I- LI
I

ozcP+x-< Z
BA ~CL

D
0 0

ZONE

III
K IID III0 II2
III QO ~oz
Q.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRA'iVING
NuMSER

o>~
z

IIII<00 z (50-IIIOVI-
i5

z
oo

IIIlozz
~ 8>L

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMhIARY)

z0
gO III

O

3 I I I NIP 529 HYD-36-11 Instrumentation Lines
Inside Drywell

15-1, 35-3
15-1A

B-P HYD

VIS
All Components

100~> Operating
Pressure

N/A

HYD-36-2

HYD"36"10

HYD-36"4

HYD-36"7

HYD-36-8

HYD-36-3

HYD-36-12

HYD"36"9 .

HYD-36-5

,15-2

,15-5

,15-6

>15-7

215-7

,15"3

,15 5

j,15-6

NES I I I 7/75
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APP: AU DATE: $~$
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0I3:Z)gQK
g I

T Z Z

I- w K
D

0 o

ZONE

Ul
K

I3.'m

UJ +0 o
C
Qz

AREA
DESIGNATION

AREA
DESCRIPTION

REFT-RENCE
DRAWING
NUMBER

o>~
z

ul400 Q0 —mOX3-
xo
Ul

z
Qo

33)F 0ozz
o0-g

EXTENT OF
EYAMINATION

REQUIREMENTS
PER CODE
(SUMMARY)

z0—~ C
go TT3

00 4 g~tQ~
o

3 III HIP 529 HYD-38"3

HYD-40-1 Drains. from Valves.
40"01, 40-09, 40,10,
40-11

}10-1

Drains from Valve 38-13 15-8, 8-1 B-P HYD

VI S

All Components P.

100~0 Operating
Pressure

H/A

HYD-40-3 1" instrument Line from
Core Spray (Typ. of,2)

; 15" 19

HYD.-44. 1-1

HYD"42. 1-1

Drain Line on CRD Retur

Drain Line on Liquid
Poison

7
12-1

) 11 "1

HYD-32-1 Drain Line on Suction
Valve BV-HG02-(A, B, C,
D, E)

HYD-32-6 I" F. E. Instrument
Line on Discharge Side
(A, B, C, D, E)

,15-15,16

HYD-32-8 Drain Line on Discharg
Valve BV-HG03-(A,B,C,D,
E)

MES /75



NUCLEAR ENERGY SERVICES, INC

NES DIVISION .

PROGRAM PLAN AND SCHEDULE

PROJECT 5530&HP
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REv 0 FAGE19 oF 23

0gz)
g 0 cC

I

~TO
~ LIJ ~0 0

ZONE

Qj

O TD
Uj +0 ~
C

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUM3ER

0O~~l 0
Bzu
oXI

$ O

z
OO

M+~0
OZZ0-g

EXTENT OF
EXAIYIIINATION

REQUIREMENTS
PER CODE

(SUMMARY)

0—~ CC

TD A
~DTD z
O

II NIP 529 HYD-32-9

HYD-32-2

Drain Line on 2" Bypass
Valve from Valve BV-
NG03-(A,B,C,D,E)

1" T.E. Thermowell on
Suction Side of Pump

(A,B,C,D,E)

)5- 8 8 "P

15-8

HYD

VIS
All Components oc-

lOOF Operating
Pressure

N/A

HYD-32"3 1" dP Line Around Re-
circulation Pumps
(A,B,C,D,E)

)5-11,12,13

HYD-32-4 Drain Line From Recir-.
culation Pump NGO1

(A,B,C,D,E,)

55- 8

HYD-32-5 T.E. Thermowell on Dis-
charge Side of Pump
(A,B,C)D,E)

NES III 7/75
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REv 0: PAGE2Q QF ~

gZ)(OX

y > C9

o LQ o0 0

ZONE

K I5
om
N +0 g
~ Z

AREA
OESIGNATION

AREA
OESCRIPTION

REFERENCE
DRAYJING
NuhISER

p)X

UJ4Oo>o0-Lt02l-
50

z
OO

UJg+0

EXTENT OF
EXAMINATION

REQU!REhIENTS
PER COOE

(SUMh'AERY)

Z0
/am

0

IX NIP 529 HYD"34"1 Drain Line on Valve
IV-34-01 on Head Spray

15-8, 7-1 B-P HYD

VIS
All Components
9 100/. Operating
Pressure

HYD"39-2 Drain Lines from Valves
39-07, 39-08, 39-09,
39-10

9-1
7

4

VI)I HYD"36"13 Instrumentation Line
Outside Drywcll

15-1

HYD"36-14

HYD-36-15

HYD-36-16

HYD-36-19

HYD-36-20

HYD-36-21

NEc 7J'75
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EE.0
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E Z Z
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,ill
K 1L

O ED

0I2:Z
0

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
MuhIBER

0)z
Illi<O

oa

000ZI 3

EXTENT OF
EXAVIMATIOM

REQUIREMENTS
PER CODE

ISUVVARY)

z02--r 5

ED
ED 8

0

VIII NIP 529 HYD-36-22,

YD-36-23

Instrumentation Line
Outside Drywall

15-1- B"P HYD

VIS
All Components
P IOOF Operating
Pressure

N/A

YD-36-24 .

YD-39-3

'YD-39-5

1" Pressure Line and
Valve on Emarg. Cond.
(Typ. of 2)

Drain Lines .on Valves
39-05,'and 39-06 on .
Emarg, Cond Return

15-8

9-2
)

HYD 40-4 Instrument Line and
Valve on Core Spray
(Typ of 2)

VI I YD-33-2 Or ain Lines on Valve
IV-33-03 , 6-1

HYD-33-4 Drain Lines on Valve
IV-33-04.

) 6-1

MES III 7/75
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PAGE 0.

EL0
22: Z )<OK
222

2
222

)-E2 IZ
~w0
g 222 g
0 0

2ONE

222

K 0..
D 2220 P22

222 Q0 g0 Z
!2:

AREA
DESIGNATION

AREA
DESCRIPTION

REFEPENCE
DRAWING
NUMBER

O~
2Ul 0
0>I

%5

z
00

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARY)

'z
0i~5

z
0

VII NIP 529 HYD-38-2 Drain Lines on Valve
IV-38"02

15-8, 8-1 B-P HYD

VIS
ll Components

IOOr, Operating
ressure

N/A

HYD-38-4 Drain Lines on Valve
IV-38-12

) 8-1

VI NIP 529 HYD-01-4 Instrument Lines and
Valves from Hain Steam
Lines

HYD-40-2 Drain Lines on Valves
IV-40-02, IV-40-12 .

I 10-1

HYD"32"7 F. E. Instrument Lines
and Valves (A,B,C,D,E)

HYD-32-10 1" dP Lines and-Valves
around recirc. jump
(A,B,C,D,E)

XIII NIP 529 HYD-01-03 Drain Line on warm-up
by-pass lines around
valves IV-01-03 and
IV-01-04 on Hain Steam
Lines
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NES DIVISION

0
PROGRAM PLAN AND SCHEDULE

PROJBGT ~30%<
BY: ~BATE: 11-3-7<

REY PAGE 3 QF 23

0gZ)
B

~ 056
&~K
0 0

ZONE AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

o>~
@I~0o+g0-usoui

%o

00~l-0

OP

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARY)

Z0—~ C

co 8
Z

o

3 XIII HIP 529 HYD-31"1 Drain Lines on Valves
IV-31-01, I V"31-02,
IV-31-03, IV"31-04

15-8, 4-1 8-p HYD

VIS
All Components
P. 1004 Operating
Pressure

H/A

HYD-33 Cl ean-Up f i 1 ters,
Demineralizers, etc.

15-34 IOUP
C

HYD-70"201 Closed Loop Coo)ing
Water to Drywell Air
Cooler+

15-25

HYD-70-105 CLCW to Equipment Drai
Sump+

15-25

HYD"70"32 CLCW to Recirc. Pump
t<otor:~

15-24

HYD"70-33 CLCW to Clean"up Hon"
reg. Heat Exchangers,
Precoat Cooler, etc.

15-23

CRD Insert/withdraw
Lines from CRD Housing
Flanges to CRD Hydrau-
lic Control Units"-

15-31

NES III 7/75 +Systems inside drywell.





NUCLEAR ENERGY SERVICES, INC.

NES DIVISION

PROGRAM P AIND SCHEDULE

PROJECT 593~0

BY: DATE:
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gZ)(OK
g ZZ
~>O
g UJ go o

ZONE

K~
D ugOm
Uj QO~OzK

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

Z
O~~l O

Z
oo

g)I Oozz
o~I

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

Z0—~K
$ O g)
QAgJsz
0

HIP 529 HYD-49 Feedwater 15-35A, B, Group
C, D B

Exempt.

HYD

VIS
1250 Design
Pressure

N/A

HYD-50

HYD-51

HYD-72

Feedwater

Feedwater

Emergency Service
Water

15-36A,

B'5-28A,

B Group
C

1100 Design
Pressure

HYD"93

HYD"70 Closed Loop Cooling
Water

15-20

Cont. Spray Raw Water 15-32A, B

NKS III TI75
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REV
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PAGE OF

tt.0
g Z)
i5pu0 (1

0 >!0

0 0

ZONE

Ltj
K ~DmOm
ttj ~O0OzK

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

p>-Z

ull~oOzg
OMI

$0

Z
00

mego
Qzz
o~I

gX

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

'(SUMMARY)

Z0—~ CC

QOg
mB>D~mz
O

III E NIP 536 RV-4-566B-r. Nozzle inner radius, .14-2A B-D UT 1004 of Nozzle
radius

Later

I I I W RV-3-565C-r Nozzle inner radius

RV-6-567- I" Nozzle inner radius

14-28

14" 2A

NIP 554 P-32"73-w Pipe to Safe-end Weld,
28"

5-1, 5"4 B-F IOO of Circ.
Weld

P8F-1.5"1

NIP 563 RV-4"565C-w Nozzle to Safe-end
Meld, 28"

14-2B

III E NIP 554 P-32"35-w Pipe to ELL Weld, 28" 5-1, 5-2

P-32"35-wU Straight Pipe Long.
Weld, 28"

12" of Long. Weld

P" 32-35-wD1 ELL Long. Meld, Short
Side

P-32-35-wD2 ELL Long. Meld, Long
Side

P-32-30-w Pipe to P.ipe Weld, 28" l004 of Circ.Mel

NES III 7/75
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REF PAGE ~ OF ~
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0 0

ZONE

K a.
o m

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~
1111-O

p

oo
111PO

:(I

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

z0—~ a:
QOm
mO~5

m

O

II E HIP 554

I I I E

P"32-30"wU.

P-32-30"wD

P-01 "25"w

Straight„Pipe Long.
Meld, 2U"

Straight Pipe Long.
Weld, 28"

ELL to Pipe Weld, 24"

5-1 5-2 B-J UT 12" of Long. Weld PSF-1.5-1

100~ of Circ.Weld 1F-1.5-)

P"01-24"w Pipe to Pipe Weld, 24"

P-31-32C-w Pipe to Pipe Weld, 10" IR".75-

III W

HIP 563

III E HIP 554

P-44.1-18-w

RV"5"567-w

P-39"1B-w

P-39-1B"wU

P"39-1B"wD1

Pipe to Safe-end Weld,
311

Nozzle to Safe-end
,Weld, 3"

Pipe to ELL Meld, 10"

Straight Pipe Long.
Weld, 10"

ELL Long. Weld, Short
Side

12-1

14-2A

9-1

B-F

B"J

12" of Long. Weld

SR-.3-1

SR-.75-1

8R".75"

P-39-1B-wD2 .ELL Long. Weld, Long
Side

7/75
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SY: DATE:
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~ Z )OL
i5 —m

ZONE

UJK~
LU +
OD

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~gl O
IO~lozz0 —g
$

X

EXTENT OF
EXAM!NATION

REQUIREMENTS
PER CODE
(SUMMARY)

Z0

ZQ)

O

4 Ill W HIP 554 P-40-47A-w Pipe to ELL Weld, 12" 10-1 B-J. UT 100k of Circ. Weld 8R-.75-

P-40-47A-wU Straight Pipe
Long.'eld,12"

12" of Long. Weld

P-40-47A-wD1 ELL Long.Weld, Short
S.i de

P-40-47A-wD2 ELL Long. Meld, Long
Side

IX M

XV

P-38-27A-w Pipe to Pipe Weld, 14"

P"38-27A"wU Straight Pipe Long.
Meld, 14"

P-38-27A-wD Straight. Pipe Long.
Meld, 14"

P-39-10A-w Pipe to ELL Meld, 12"

HIP 533 RV-3-563/3- Vessel to Flange Meld,
96" CM from

102'-i
9-1

14-6

C-F

B"C

1008 of Circ. Weld

12" of Long. Weld

1004 of Circ. Weld

1004 of Weld 1-LF-1"

HIP 534 RV"20-1 Flange Ligament Area,
Hole 20

B-G" 1 1004 of Ligament

NES III 7175
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APP: ~ DATE:

REv PAGE 4 oF

ILpgz5

~Q(5
~lU~
0 o

ZONE
Om

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~
Ujl-p0pzus
OMI-

$0

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARYJ

zpprP
(Q

G) 8
z

0

XV NIP 534 RV"21 "1 Flange Ligament Area,
Hole 21

14-4 B"G-1 UT 100'f Ligament Pl-LF" 1

RV-22-1 Flange Ligament Area,
Hole 22

RV"23-1 Flange Ligament Area,
Hol e 23

-RV"24-1 Flange Ligament Area,
Hole 24

RV"25-1 Flange Ligament Area,
Hole 25

RV"26-1 Flange Ligament Area,
Hole 26

RV-27-1 Flange Ligament Area,
Hole 27

RV-28-1 Flange Ligament Area,
Hole 28

NIP 541 CH"20-b C.H. Stud No.20'000 of Studs Pls"6.25

NE 7/75
. ~
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APP: DATE:
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IL0gz>gOC

~WC'LUA

0 m

ZONE

UJ
CC a.-
D mom
o~OD

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

z
O~

z
OO

LUI-p
8zx
~o~i

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARY)

z0—~ tL

go m
mo~g
>mz
o

XV

XI

NIP 541 CH-21-b

CH"22-b

CH-23-b

CH"24-b

CH"25"b

CH-26-b

CH"27-b

CH-28-b

NIP 538 CH-3-574C-w

CH"1-574CD-

NIP 539 CH"1-576D"w

C.H. Stud No.21

C.H. Stud No.22

C.H. Stud No.23

C.H. Stud No.24

C.H. Stud No.25

C.H. Stud NO.26

C.H. Stud No.27

C.H. Stud No.28

C.H. Heridional Weld,
9I I

C.H. Flange Meld

C.H. to Safety Vent
Nozzle Meld

14-4

13-3

13"2

B-G-I UT

B"B

B-C

B-D

108 of Weld P1F-,4. 31C

100K of Me 1 d

1008 of Nozz1 e
Weld

100~ of Studs P1S"6.25

NES III 7/75

NIP 536

CH-1-576 E-w

CH-1-576D- r
CH-1-576E- r

C.H. to Safety Vent
Nozzle Weld
Nozzle inner radius
Nozzle inner radius

1004 of Nozzle
radius

Later
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A

REV 0 PAGE OF

JJp
JJ:2)
5 —

J
P JJ:

i~X(9
D

I
JJJ

K
o o

ZONE

JJJ
CC JJ:D LJJ0 JJJ
JJJ QO~p z
JJ.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~
UJPPozg
O)P

z
po

JJJ J-p
EXTENT OF

EXAMINATION
REQUIREMENTS

PER CODE
(SUMMARY)

p—~K
JJJ M

JJJ
3
Z

0

XI HIP 53
NIP 539

NIP 562

CH-3-57 C-r
CH-3-5/6C-w

CH-2-576D-w

Nozzle inner radius
C.H. to Safety Vent
Nozzle Weld

Nozzle to Safe-end
Weld

13-2 B-D

B"F

UT 100 of..radius
1004 of Nozzle
We 1 d

"

1000 of C.irc.Weld

Later
1F-4.31C

8R"1.5-

CH"2"576E-w Nozzle to Safe"end
Weld

CH-4-576C-w Nozzle to Safe-end
Wel d

NIP 541 CH"20-n

CH-21-n

CH-22-n

CH-23-n

CH"24-n

CH-25-n

'CH-26-n

CH-27-n

CH-28-n

C.H. Nut No.20

C.H. Nut No.21

C.H. Nut Ho.22

C.H. Nut Ho.23

C.H. Nut Ho.24

C.H. Nut No,25

C.H. Nut Ho.26

C.H. Nut No.27

C.H. Nut No.28

14-4 B"G"1 1000 of Nuts 1N-6.25

NES l75
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gz>
Qpwpc

< zz
~ > C9

&mm
0

ZONE

Km
D mOm

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

p>.z
hlho

po
ml p
o55

EXTENT OF
EXAMINATION

REQUIREMENTS-
PER CODE
(SUMMARY) '

mA~~3m z
O

4 VII E HIP 554 P-33-66-w Pipe to Valve 33-03
Weld, 6"

6-1 B-J UT
We

1008 of Circ.
ld

8R-.75-3

VII W

VI

P-38-80-w

P"38-39-w

P"81-13"w

Pipe to ELL Weldy8"

Pipe to Pipe Weld, 8"

Pipe to Flow Element,

8-2

10-3

C-F

1R-.75-

XIV
I

P-81"llA-w

P-02-12X"w

P-03"6-w

Pipe to TEE Weld, 12"

Branch Weld, 18"

Pipe to ELL Weld,16"

2-1

3-1

1004 of Branch
We 1 d

'008of Circ.Weld

IR-I.5-1

NES III 7/75
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PAGE ~ OF ~
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III
K ~
Om
0 gOz
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AREA
DESiGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

'0
IIII-0

O$
~

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

'Z
0—~ C
(0m
m-ID~mz
0

Ill W NIP 528 P-31-SC6-s Pipe Support, 4 Lugs 4-2 B-K-I SURF Weld + 2 Support N/A

P-31"Hj-s Pipe Support, Brackets

RV-5-567-w

P-44.1-18-w

Nozzle to Safe-end
Weld, 3"
Pipe to Safe-end Weld,
3I I

14-2A

12-1

B"F 1000 of Circ. Weld

P-40-Hlj-s Pipe Support,Lug

RV-4-565C-w Nozzle to Safe-end
Weld, 28"

10-4

14-2B

B"K"1

B-F

Weld + 2 Support
t

1008 of C i rc. We I d

P-32-73-w Pipe to Safe-end Weld,
2 8 I I

5-1) 5-4

P-31-HIO-s Pipe Support, 4 Lugs 4-2 B-K-I Weld + 2 Support

P"31-SC4-s Pipe Support, 4 Lugs

P"32-LUG/PD
A-s

Pipe Support, 4 Lugs 5-1, 5-7

NE 7/75



NUCLEAR ENERGY SERVICES, INC.
NES DIVISION

PROGRAM PLA AND SCHEDUl E

PROJECT

„. ~F77
APP. ~+ DATE. (0 g-17

REV 1 9 25PAGE OF

0
)Ka

P Ul
s~Zz-I

$
Q

D
I- ul 0-

0 0

ZONE
P

AREA
DESIGNATION

AREA
DESCRIPTION
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EXAMINATION

REOUIREMENTS
PER CODE

(SUMMARY)

8

58~

o

4 XI W NIP 528 P-37-2-w Pipe to ELL Socket
Weld, 2"

7-1 B"J SURF 1004 of Wel d N/A

P-37-3-w Pipe to Flange Socket
Weld, 2"

P-34-09-w Pipe to Flange Socket
Weld, 2"

NES III 7/75
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APP: V
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DATE: ~~MI
PAGE OF9 25

gz)
i5 —~OC

~50
D

I QK
0 0

2ONE AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~~l-0
ozg0-usOXI-

$ 0

z
00

g I-0
00~I

gM

EXTENT OF
EXAMINATION%

REQUIRE+EATS
PE@'CODE

z0—~ CC

g O Pg

s 8-ggDZ
0

XI NIP 528 CH-20"n

CH-21 "n

CH-22-n

CH-23-n

CH-24"n

CH-25-n

CH-26-n

C.H. Nut No.20

C.H. ut No.21

C.H. Nut No.

C.H. Nut No.23

C.H. Nut No.24

C.H. Nut No.25

~ ~C. . Nut No,26

QB-
"'I SURF 1004 of Nuts N/A

XI W

CH-27-n

CH-28-n

-37-2"w

C.H. Nut No.27

C.H. Nut No.28

Pipe to ELL Socket
Meld, 2"

7-1 B-J 1008 o Weld

P"37"3-w Pipe to Flange Socket,
Weld, 2"

P-34-09-w Pipe to Flange Socket
Weld, 2"

NES III 7/75
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Z0—~ K
QOm
mB~

m 0
O

XI W NIP 528 CH-2-576D-w Nozz 1 e to Sa fe-end
We 1 d

13-2 B-F SURF 100/ of Circ. Weld N/A

CH-2-576E-w Nozz 1 e to Sa fe-end
Wel d

CH-4-576C-w Nozzle to Safe-end
Weld

P-39-SC7-s Pipe Support, 4 Lugs 9-3 C"E" 1 Weld + 2 Support

X W

VII W

VI E

P-39-H22-s Pipe Support, 4 Lugs

P-38-SC7-s Pipe Support, 4 Lugs

HX-38-130UT- Heat Exchanger Vessel
w to Nozzle Weld, 9"

PH-38"NU02B- Pump 38-NU02B Bolting:>
6

P-81-SC23"s Pipe Support, 4 Lugs

8-4, 8-5

8-4

10-6

C"B

C-D

C"E-1

1004 of the Weld

104 of Bolting
) 1" Dia.

Weld + 2 Support
t

V-81-10-6 Valve 81-10 Bolting* C"D 10i™. of Bolting
) 1" Dia.
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Z
OO

mPO
pz
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REQUIREMENTS
PER CODE

(SUMMARY)

Z0

pornmo
~mz
5

VI E NIP 528 V-81-07-b Valve 81-07 Bolting+ C"D SURF 10/ of Bolting) 1"Dia.
N/A

XIV E

PM-81-51-b

P"02-H15-s

CH-2-P

Pump 81-51 Bolting+

Pipe Support, Lug

C.H. Cladding

.2-2

13-1

C-E" 1

B- I-l

Weld + 2 Support
t

x6 Patch
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DESCRIPTION

REFERENCE
DRAWING
NUMBER
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'z

UJ400 Qpzus
osl-

z
00

ggl~p
Q —g

EXTENT OF

EXAMINATE
REQUlgECENTS

R CODE
(SUMMARY)

z0—~ ac

/OPSQB g~f9 z
0

VI E HIP 528 V-81-07-b Value 81-07 Bolting* C"D SURF 10/ of Bolting
O-l "Dia.

H/A

PH-81-51-b Pump 81-51 Bol i.ng-

XIV E P-02-H15-s Pipe Support, Lug 2-2 C-E-1 Weld + 2 Support
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~50
2 ul 50 0

ZONE

N
K ~D ~Dm
Ul ~0 g0 Z
0

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

o>~
Z

ull~ooze0-moat
$ 0

00~F0

„(5

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
{SUMMARY)

Z
—~ CC
0

C) M ~~3m Z
O

NIP 529 V-32-H6/A"s

V"32"H2/A-s

Valve NG08/A Support

Valve NG03/A Support

5-1) 5"7 ,B-K"2 VIS All Support
Components

N/A

PH-32"SS2/A-
s

Pump A Support, 2 Unit

P-32-LUG/PD
A"s

Pipe Support, 4 Lugs

P"32-SB1/PD
A"s

Pipe Support, 2-Units

III M

V-32-H5/A-s

P-32-H4/A" s

P-39-H9"s

P-39-SC15-s

P-31"SC6"s

P-31-H7"s

Valve NG02/A Support

Pipe Support, 2 Units

Pipe Support

Pipe Support, 2 Units

Pipe Support, 2 Units

Pipe Support

9-4

4-2

NE 7/75
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ozr
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z
O—~ L.

fop@$ &g~(Dz
o

III W HIP 529 P-38-H28-s Pipe Support, Stanchio 8-3 B-K-2 VIS All Support
Components

H/A

P-38-HS-2-s

P-40-HS=,7-.,s

Pipe Support

Pipe Support 10-4

P-.40-HS-8-s Pipe Support

P-40-HS-9-s Pipe Support

III E

Vl E

P-40-H17-s Pipe Support

P-31-SC4-s Pipe Support

P-31-H10-s Pipe Support, 2 Units

P-01-H21-s Pipe Support, 2 Units

PH-81-51-b Pump 81-51 Bo 1 t i ng

V-81-07-b Valve 81-07 Bolting

4-2

1-2

10-6 C-D 1004 of Bolting
'l 1" Dia.

V-81-10-b Valve 81-10 Bolting

NES III 7/75
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0-O~
illl 0OZe0-ill021-

%0

OO
illI
OZZ0-g

EXTENT OF
EXAMINATION

REQUIREMENTS
'ERCODE

(SUMMARY)

Z0

CCBO
Z

0

4 VI E NIP 529 P-81-SC23-s Pipe Support 10-6 C-E-2 VIS All Support
Components

N/A

VI W V-40-12-b Valve 40-12 Bolting 10-4 B-G"2 1000 of Bolting
<2" Dia.

VII W

V-40-12-s Valve 40-12 Support

P-38-SC7-s Pipe Support

PM-38"NU02B- Pump 38-NU02B Bolting
b

B.- K-2

C-E-2

C-D

All Support
Components

1004 of Bolting
> 1" Dia.

VII E V-33-04-b Valve 33-04 Bol ting 6-1 B-G-2 1004 of Bolting
< 2" Dia.

V-33-03-b Valve 33-03 Bolting

IX E V-39-08-b Valve 39-08 Bolting 9-1 B-G-2 1001 of Bol ting
< 2" Dia.

V-39-10-b Valve 39-10 Bolting

N[ 7/75
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z
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zp—~ CC

$ 0 pg
mB>>~z
O

XI NIP 529 CH=576-12D-b

CH"576-12E-b

CH-576-12F-b

CH"576-07A-b

CH-576-07B-b

Nozzle 576-12D F la'nge
Bolting

Nozzle 576-12E Flange
Bolting

Nozzle 576-12F Flange
Bolting

Nozzle 576-07A Flange
Bol ting

Nozzle 576-07B Flange
Bolting

13-2 B-G-2 VIS 1004 of Bolting
< 2" Dia.

N/A

XV RV-C 1-P

RV"20-t

RV"21-t

R.V. Shell Cladding

R.V. Bushing, Threads
and Washers

R.V. Bushing, Threads
and Washers

B-1-1

B-G-1

6" X 6" Patch

1004 of V i s ib le
Components

RV"22" t, R.V. Bushing, Threads
and Washers

NES III 7/75



3i

NUCLEAR ENERGY SERVICES, INC.

NES DIVISION
1

PROGRAM PLAN AND SCHEDULE

PROJECT 5530-9HP

BY: DATE:

REY PAGE 16 oF 25

U.

IT: 2)

~chezeXK
0 0

ZONE

Pt ~
OmIll +0 ~Oz

AREA
'ESIGNATION

AREA
DESCRIPTloiV

REFERENCE
DRAWING
NUMBER
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z
00
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REQUIREMENTS
PER CODE

(SUMMARY)

z0-~C
QO@)
CDDgQQz
0

XV HIP 529 RV-23"t R.V. Bushing, Threads
and Washers

i4-4 B-G-I V IS 1000 of Visible
Components

II/A

RV-24-t R.V. Bushing, Threads
and Washers

RV-25"t R.V. Bushing, Threads
and Washers

RV"26"t R.V. Bushing, Threads
and Washers

RV-,27"t R.V. Bushing, Threads
and Washers

RV"28-t R.V. Bushing, Threads
and Washers

X IV P-02-H15-s Pipe Support 2-2 C-E-2 All Support
Components

P-03-H5"s Pipe Support 3-2

XE P-39-Hs-7-S Pipe Support

NE 7/75
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DESCRIPTION

REFERENCE
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00-
ul<I-0
QZID

00
EXTENT OF

EXAMINATION
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PER CODE
(SUMMARY)

Z0r-r g

ID DDI 8
Z

0

XI NIP 528 CH-20-n

CH-21-n

CH-22-n

CH-23"n

CH"24-n

CH-25-n

CH-26-n

CH-27-n

CH-28"n

CH-2-P

C.H.'ut No. 20

C.H. Nut No. 21

C.H. Nut No. 22

C.H. Nut No. 23

C.H. Nut No. 24

C.H. Nut No; 25

C.H. Nut No. 26

C.H. Nut No. 27

C.H. Nut No. 28

C.H. Cladding

14-4

13-1

B"G-1

B" I "1

VIS 1000 of Nuts

6"x6" Patch

N/A

NES III 7/75
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z
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gz>
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(SUMMARY)

z0rr~
> IQo"

EJT 4 g~c z
0

4 I I I NIP 529 HYD-36-11 Instrumentation Lines
Inside Drywell

15-1, 15-3
15-1A

B-P HYD

Vis
A11 Components
I 100k Operating
Pressure

N/A

HYD-36-2

HYD"36-10

HYD-36-4

HYD-36-7

HYD-36-8

HYD"36-3

HYD-36-12

HYD-36-9

HYD-36-5

,15-2

,15-5

6

)15-7

J15-7

,15-2

,15"3

15-5

)15-6

NES III 7/75
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DESCRIPTION
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DRAVANG
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zo-O~~l 0>ze0 —TEE

OWl
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8zzoiI
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PERCODE
(SUhEhIARY)

z'

r-xg
ATT' Eo

mB>+~~z
O

III HIP 529 HYD"36"6

HYD-36"1

HYD-01-1

Instrumentation Lines
Inside Drywall

I" Instr. I ines from 15-8, 15-9
Hain Steam (East @West 15-10

B-P HYD

VIS
All Components 9
1004 Operating
Pressure

H/A

HYD-01-2 Drains from Valves 01-
01$ 01-02

HYD-39-1. 1" Pressure line on
Emergency Cond. Supply
(East and West)

,
15-17
15- l8

HYD-39-II Drains from Valves 39-
39 02 39 03E 39

04

HYD-33"1

HYD-33-3

HYD-38-1

Drains from Valve 33-01

Drains from Valve 33-02

Drains from Valve 38-01

> 6-1

)
6-1

, 8-1

NES /75
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ZONC
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W EUom
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DRAWING
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p)-z
ulao
0-PuoÃI

%o

z
OO

I+go

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARYI

z0-~Q

Z
o

III NIP 529 HYD-38-3

HYD-40-1 Drains from Valves
40-01, 40-09, 40,10,
40-il

,10-.1

Drains from Valve 38-13 15-8, 8-1 HYD

VIS
All Components Q

1001 Operating
Pressure

N/A

HYD-40-3 I" Instrument Line from
Core Spray (Typ. of 2)

) 15" 19

HYD-42.1-1 Drain Line on Liquid
Poison

HYD-44.1-1 Drain Line on CRD Retur
>

12-1

)
11-1

HYD-32-. 1 Drain Line on Suction .

Valve BV-NG02-(A, B, C,
D, E)

HYD-32-6 I" F. E. Instrument
Line on Discharge Side
(A, B, .C, D, E)

,15-15, 16

HYD-32-8 Drain Line on Discharg
Valve BV-NG03-(A,B,C,D,
E)

MES III 7Tt'75
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DESCRIPTION

REFERENCE
DRAWING
NUVIBER

O~

'N
po

ECCPP

8-g

EXTENT OF
EXAPYiiNATION

REQUIREMENTS
PER CODE
(SUMMARY)

Xp—~ cc:

p

NIP 529 HYD-32"9 Drain Line on 2" Bypass
Valve from Valve BV-
NG03-(A,B,C,D,E)

15- 8 B"P HYD

VIS
All Components I
1004 Operating
Pressure

N/A

HYD-32-2 1" T.E. Thermowell on
Suction Side of Pump
(A,B,C,D;E)

15-8

HYD-32-3 lc'P Line Around Re-
circulation Pumps
(A,B,C,D,E)

15-11, 12, 13

HYD-32-4 Drain Line From Recir-
culation Pump NG01

(A,B,C,D,E,)

15- 8

HYD-32-5 T.E. Thermoweil on Dis-
charge Side of Pump

(A,B,C,D,E)
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DESIGNATION
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. DESCRIPTION
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ul40o 00+EllOXI-

$ O

0o
illIo~0Zo=4

lll

EXTENT OF
EXAIFIINATIoiV

REOUIREMENTS
PER CODE
(SUMMARY)

z0"
$ DCB
m~~D
0

4« IX NIP 529 HYD-34"1 Drain Line on Valve.
i V-34-01 on Head Spray

15-8, 7-1 8-P HYD

Vis
All Components
g )001 Operating
Pressure

H/A

HYD-39-2 Drain Lines from Valves
39-o7, 39-o8, 39-o9,
39-10

9-1

Vi)i HYD-36-13 instrumentation Line
Outside Drywell

15-1

HYD"36-14

HYD-36-15

HYD-36-16

HYD-36- 19

HYD-36-2O

HYD"36"21

NES III 7/75
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z
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EXTENT OF
EXAVIMAT!OM

REQUIREIYIENTS
PER CODE
(SU!TIITlARY)

zo
ex'g

TEE

QAg~~z
O

VI I I NIP 529 HYD-36-22

YD-36"23

Instrumentation Line
Outside Dry>veil

15" 1. B"P HYD

VIS
All Components
p IOO@ Operating
Pressure

YD"36-24

YD-39-3 1" Pressure Line and
Valve on Emerg, Cond.
{Typ. of 2)

15-8

HYD 39"5 Drain Lines .on Valves
39-05, and 39-06 on
Emerg, Cond Return

9-2

HYI}40-4 Instrument Line and
Valve on Core Spray
{Typ of 2)

VI I YD"33"2 Drain Lines on Valve
IV-33-03 q

6-1

HYD-33-4 Drain Lines on Valve
IV-33-04

> 6-1.

MES I I 7/75
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AREA
DESIGNATION
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DESCRIPTION

REFERENCE
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NUMBER

o>~
Z

M45
0-TET
0 Q
OXI-

%o

z
oo

W +go

EXTENT OF
E)&hflNATION

REQUIREhIENTS
PER CQD

(SUMhiARYI

R0ix)
ET) A

ZQ)

O

4 Vll NIP 529 HYD-38-2. Drain Lines on Valve
IV-38-02

15-8, 8-1 HYD

VIS
I I Components

100'> Operating
ressure

N/A

HYD-38-4 Drain Lines on Valve
IV-38-12

i 8-1

VI NIP 529 HYD-01-4 Instrument Lines and
Valves from Hain Steam
Lines

HYD-40-2 Drain Lines on Valves
IV-40-02, IV-40-12

, 10".1

HYD"32-7 F. E. Instrument Lines
and Valves (A,B,C,D,E)

HYD-32"10 1" dP Lines and Valves
around rccirc. pump
(A,B,C,D,E)

XIII NIP 529 HYD-01-03 Drain Line on 1/arm-up
by-pass lines around
valves IV-01-03 and
IV-01-04 on Main Steam
Lines

NES III 7/75
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z0—~ CC

gO Ig)
mo>+z
O

HIP"529 HYD-31-1

HYD-51}

Drain Lines on Valves
IV-31"01, IV-31-02, IV-
31-03, IV-31-Ol}

Fuel Pool Cooling

15-8, 0- I B-P

15-29A,B,C Group
C

HYD

VIS
All Components Q

100>~ Operating
Pressure

N/A

HYD -70-51} Closed Loop Cooling
<later to Fuel Pool
ool ing Heat Exch's.

15 "21

HYD -70 "91} LCM to Instr. Air
ompressors.

15-26

HYD -70-2 I 0

HYD -70-38

LC'll to Air Conditioner

LC>l to Shutdown Coolin
eat Exch's

15-27

15-22

Ni 7Pt'75
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'z
oo

gg I pozz0-g

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY

z0—~ CC

$ 0 (g)

Q)wo~3m z
0

HIP 529 HYD-72

HYD-60

HYD"79

Emergency Service
Water

Emergency Cond. Hake-up

Diesel Generator
Cooling Water

15-28A, B

15-30A, B

15-33A~ B

C, D

roup
C

HYD

VIS
1004 Operating
Pressure

W/A

HYD-93 Containment Spray Raw
Water

15-32A, B

HYD-70

HYD"29

Closed Loop Cooling
Water

Feedwater

15-20

15-37 roup
B

xempt

1254 Design
Pressure

HYD"30 Feedwater 15-38

NES III 7/75
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I

o wc5

a~5
o o

P

ZONE

K~
W llJOm
LU~O~ozK
Q.

AREA
DESIGNAnON

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~
I I pOzg

OO
EXTENT OF

EX'/INATlON
REQUIREMENTS

PER CODE

(SUMMARY)

z
O
p YPg

z
0

5 lll E NIP, 544 RV-1-565C-w Vessel to Nozzle Weld

RV"1-565D"w Vessel to Nozzle Meld

NIP 554 P-33-71-w 'alve 33-02 to Pipe,6"

14-2 8

6-1

8-D 'T

8-J

1001 of Nozzle
Weld

1004 of Ci rc.
We 1 d

Pll.-k ~ 5C

8R-.75-3

P-39-04-w

P-39-04-wU

Valve 39-04 to
Pipe,10'traight

Pipe Long ~

Weld, 10"

9-2

12" of Long ~

Weld

8R",75-2

P-39-25A-w Reducer to Pipe, 12" 1008 of Circ.
Meld

P-39-25A-wU1 Reducer Long. Meld:" 12" of Long.
Weld

P-39-25A"wU2 Reducer Long. Meld~

P"39"25A-wD Straight Pipe Long.
Weld, 12"

N I P 536 RV- I -565C- r
y'V-1-565D-r

Nozzle inner radius
Nozzle. inner radius

P-40"40A-w Pipe to ELL, Weld 12" 10-1

14"28 8"D

1000 of Circ.
Weld
1001 of Nozzle
radius

Later
7

'" Designations to be determined and marked in the field.
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g ill g
0 0

ZONE

Q tgD illOm
EEl g0 g
Qz
Q

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~
illI po~ppzm

Oil

pa
lEll-p

o0-5

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

zpl- r P
g 0 Pg

EO J~~alD
0

5 III E HIP 554 P-40-40A-wU Straight Pipe Long
Weld,12"

10"1 8-J UT 12" of Long.
Me 1 d

8R".75" 2

P"40-40A-wD1 ELL Long. 'Meld, Short
Side

P-40-40A-wD2 ELL Long. Weld, Long
Side

P-40-408-w Pipe to TEE, 12" 1008 of Circ.
Weld

P-40-408-wD Straight Pipe Long.
Weld, 12"

12" of Long.
Me 1 d

P-40"408-wUl TEE Long. Meld, Short
Side

P-40-408-wU2 TEE Long. Weld, Long
Side

P"40"25-w Valve 40-09 to Pipe,12'00'f Circ.
Weld

P-40-25-wU Straight Pipe Long.
Weld, 12"

12" of Long.
We 1 d

NEP 'I 7/75
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pgz)
g p cC

0 o

ZONE

PL ~DWOmlll gO ~
CL
pz
CL

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

Op
illI-P

.omm

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

I I I E H IP 554 P"01-28A-w

P-31-'I 0-w

NIP 541 V"Ol-02-b

I I I M NIP 554 P-Ol -31-w

P-44.1-15-w

Ill E NIP 554 P"32-78-w

HIP 544 RV-2-565C"w

lll W NIP 554 P"32"79-w

NIP 544 RV-2-565D-w

II M NIP 554 P"32-13"w

Valve 01-11 to Pipe,6"

Pipe to Pipe, 18"

Valve Ol "02 Bolting:",
8 Studs, 16 Huts

Pipe to Valve 01-02
Meld, 24"

Pipe to ELL, 3"

Pipe to Safe"end Meld,
28

Nozzle to Safe-end
Weld, 28"

Pipe to Safe"end Weld,
28

Nozzle to Safe"end Wel
28

Valve NG02/C to Pipe,
28"

12-1

5-1, 5-4

14-2B

5-1> 5-5

14-2B

5-1, 5-4

B-J

B-G-1

B-J

B-F

B-J

Uj 100'> of Circ.
Me 1 d

1004 of Bolting
> 2" Dia.

100FD. of . C i rc.
We 1 d

100'f Circ.
Weld

P I R-.75-1

I R- 1.5-1

1S-2. 0
I N-2. 0

1F" 1.5-1

8R-.3-1

8F-1.5-1

IF -1. 5C)
8F-1.5-1

OF- 15-1

1F" 1.5C,
P8F-1.5-1

8F- 1.5-1

If bolting is removed, a liquid penetrant examination shall be performed also(NIP 528)
Individual bolting designations shall be determined and'marked in the field per figure 14-7
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W g0 ~oz
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AREA
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REFERENCE
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o~Wl-4
4ozg
8(l

z
04

w +go

EXTENT OF
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REQUIREMENTS
PER CODE

(SUMMARYJ

z0
N8

D

O

5 I I M N I P 554 P"32-13"wU

P-32"46"w

Straight Pipe Long.Me)
28l

Valve NG03/C to Pipe,
28l l

5-1, 5-4 B-J OT 12" of Long. Meld 8F-).5-1

) 004 of Ci rc.
We 1 d

NIP 541

P-32-46-wD

V-NG03/C"b

V-NG02/C"b

Straight Pipe Long.
Meld, 28"

Valve NG03/C Bolt ingl',
20 Studs, 40 Nuts

Valve NG02/C Bolting
24 Studs, 40 Nuts

B-G" 1

12" of Long. Weld

)00~ of Bolting
~ 2" Dia.

) S"2.0
)N"2.0

)S"2.0
1N-2.0

I E PH"NGO)/C"b Pump NGO)/C Bo)ting:>,
16 Bolts

1S" 2.5

NIP 554 P-32-48-w

P"32"48-wD)

P-32-48"wD2

Pump NGO)/C to ELL,28"
28II

ELL Long. Meld, Short
Side

ELL Long..Weld, Long
Side

B-J )004 of Circ.
Me)d

12" of Long. Meld

8F- 1.5-)

I f bolting is removed, a liquid penetrant procedure shall be performed also (NIP 528)
Individual bolting designations s~) be determined and marked in the field per figure 14-7
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gz)
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OESIG NATION
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REFERENCE
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O~
ETj I-O
0 —PuOZI-

$5

z
oo

EXTENT OF
EXAMINATION

REQUIREMENTS
PER COOE
(SUMMARY)

z

O

XV HIP 533 RV-3-563/4-w

HIP 534 RV-29-1

R.V. to Flange Meld,
96" CM from

153'lange

Ligament Area,
Hole 29

14-4 8-G-1

14" 6 8-C UT 100'' of Meld

1004 of Ligament

1-LF-1

RV-30-1 Flange Ligament Area,
Hole 30

RV-31-1 Flange Ligament Area;
Hole 31

RV-32"1 Flange Ligament Area,
Hole 32

RV-33-1 Flange Ligament Area,
Hole 33

RV-34-1 Flange Ligament Area,
Hole 34

RV-35-1 Flange Ligament Area,
Hole 35

RV-36"1 Flange Ligament Area,
Hole 36

RV-37-1 Flange Ligament Area,

NES III 7/75
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REV PAGE OF

U.0~z)
g 0 tL

I

0~5-
a lg 5
0 0

ZONE

UJ
K 0.-

OmIll
O ~0 z
CC
Ct

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

o>z
Idio

"5i

z
00 EXTENT OF

EXAMINATION
REQUIREMENTS

PER CODE
(SUMMARY)

z0iR Pg

EQ>g~$ z
0

XV NIP 541 CH-29-b

CH-30-b

CH-31"b

CH-32"b

CH-33"b

CH-34"b

CH-35"b

CH-36-b

C.H." Stud No. — 29

C.H. Stud No. 30

C.H. Stud No. 31

C.H. Stud No. 32

C.8. Stud No. 33

C.8. Stud No. 34

C.H. Stud tio. 35

C.H. Stud No. 36

14-4 B-G-I UT IDOL, of Studs IS-6.25

CH"37-b C.H. Stud No. 37

XI W NIP 562

t

NIP 539

CH-2"576F"w Nozzle to Safe"end Weld

CH-4"576D"w Nozzle to Safe"end Weld

CH-3"576D-w C.H. to Safety Vent
Nozzle Weld

13-2 B-F

B"D

100k of Weld PSR- 1.5-2

vf

P 1 j-4. 31C

NIP 536

CH-1"576F-w

CH-3-576D-r
CH-1-576F"r

C.H. to=Safety Vent
Nozzle Weld
Nozzle inner radius
Nozzle inner radius

100>o of
radius

Later
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~Z)0 K

0 5 C9ggZ
3I

0 0

ZONE

Uj
K ~

TAT0 co

0 ~
Kpz
Q.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

p)-Z

ul40
0- LTI

z
00~»p

8Zo~!

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

z0»~K
TTT W—g) '3

Z
o

5 XI W

!

NIP 538

NIP 541

NIP 554

CH-29"n

CH-30-n

CH-31"n

CH-32-n

CH-33-n

CH-34-n

CH-35-n

CH-36-n

CH-37-n

C.H. Nut No. 29

C.H. Nut No. 30

C.H. Nut No. 31

C.H. Nut No. 32

C.H. Nut No. 33

C.H. Nut No. 34

C.H. Nut No. 35

C.H. Nut No. 36 .

C.H. Nut No. 37

p-39 14A-w pipe to ELL, 12"

CH-3-574D-w C.H. Heridional Weld,9"

CH-1-574DE- C.H. Flange Weld

13-3

14-4

9-1

B-B

B-C

B-G-1

C-F

UT 10'f Weld

100k of Weld

1004 of Nuts

100/ of Circ.
Weld

P IF-4.31 C

P1N-6.25

8R-.75-2

p-39 14B-w pipe to ELL> 12"

NES III 7/75
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gOK

yZU
V

UJ K
0 0
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K ~
lUOm
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AREA
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AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

7
o~

gg I
002m

oil

2
Oo

Ujl-0
Ozz
o~I

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARY)

20

Z
0

XI W NIP 564 HX-39-112-S Emergency Cond. Heat
Exchanger to Nozzle
Weld, 14" Length

9" 1 ) 9-5 C-B
*

UT 1001 of Circ.
Weld

P8F-1. 5-1

XI E

V I I W

VI W

HX"39-122"R

NIP 554 P-38-84-w

P-38-77-w

P-38-77-wU

P-81-70-w

Emergency Cond. Heat
Exchanger Body Weld,
5" Length

Pipe to Pipe, 8"

Pipe to TEE, 8"

Straight Pipe Long.
Weld, 8"

Pipe to Pipe, 12"

8-1

10-2

C-A

C"F

C-G

100K of Weld

1000 of Circ.
Weld

1008 of Long.
Weld

1004 of Circ.
Wel d

P8R-,75-3

PIR-.75-2

XIV W P-03-1-w Pipe to TEE, 16" 3" 1 C"F P1R- 1.5-1

N 'I 7/75
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KZ)5-I0 C

0 o

ZONE

0C ~D glo m
III +O ~OzK
0

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

00-z
gI 0o~(g0 —III

Z
ooIIII-0

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

Z0
I YPg
/OPSOZ

Q DZ
0

HIP 528 P-39-Hlj-s Pipe Support, Stanchion 9-4 B-K-1 SURF Weld +2 Support N/A

P-33-H2"s Pipe Support, Stanchion 6-2

P-40-H55-s Pipe Support, Stanchion 10-4

P-34-16-w Pipe to ELL, 2" Socket
Weld

7-1 B"J 1004 of Weld

P-MES"37"9- Pipe to ELL, 2" Socket
W Wel d

7-2

P-NES-37-10-
W

Pipe to ELL, 2". Socket
Weld

P-NES-37-11- Pipe to ELL, 2" Socket
W Wel d

P"NES-42.1"
2-w

Valve 42.1-01 to Pipe,
1$" Socket Weld

'-31-Hll-s

Pipe Support, Stanchion 4-2 B-K-1

B-J

Weld +2 Support

100'> of Weld

P-31-H8-5 Pipe Support, Stanchion 4-2 B-K-1 Weld +2 Support

NES I I I 7/75
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0
g Z)(OC

0 o

ZONE AREA
DESIGNATION

AREA
DESCR! PTION

REFERENCE
DRAWING
NUMBER

O~
|E3 I OazO
O(I-

OO
EXTENT OF

EXAMINATION
REQUIREMENi'ER

CO E

(SU RY)

Z
O—~ K

gj
EE3 M

Z
0

III E NIP 528 P-01-H19-s Pipe Support, Stanchion 1-2 Meld +2 Support N/A

I I I W

II E

RV-2-565C-w

P"32"78-w

RV-2"565D-w

P-32-79-w

P-32-LUG/PD
C-s

P"3 " 5-w

Nozzle to Safe-end,28"

Pipe to Safe-end ~28"

Nozzle to afe-end,28"

Pipe o Safe-end, 28"

iPipe Support, 4 Lugs

Pipe to Valve NG08/C,
2" Socket Meld

14-ZB

5-1, 5-4

Nl-~B
5-1, 5-5

5-1, 5-7

5-4

B"K"1'

B-J

IOOF of Weld

Weld +2 Support
t

1004 of Circ.
Me 1

P-32LUG/PS/
C-s

CH-29-n

CH-30-n

Pipe Support, 4 Lugs

C.H. Nut No. 29

C.H. Nut No. 30

5-1; 5-7

14-4

B-K-1

B-G-1

Weld +2 Supp rt
t

7/75
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0 a

ZONE
aS
IIj +0 gPZ
IL
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AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWiNG
NUMBER

O~
IIII P

p

pa
IIjI-pI>
o~I

)X

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

Zp—~ CC

(OSI
mO
~~Z
O

III E NIP 528 P"01-H19"s Pipe Support, Stanchion 8"K"1 SURF Weld +2 Support
t

N/A

III W

II E

RV-2"565C"w

P-32-78-w

RV-2-565D-w

P"32"79-w

P-.32"LUG/PD/
C-s

Nozzle to Safe-end,28"

Pipe to Safe-end, 28"

Nozzle to Safe-end,28"

Pipe to Safe-end, 28"

Pipe Support, 4 Lugs

14-28

5"1, 5"4

14-28

5-1> 5-5

5-lr 5-7

8"F

8"K"1

100k of We 1 d

Weld +2 Support
t

P"32"45-w Pipe to Valve NG08/C,
2" Socket Weld

5-4 8"J 1004 of Circ.—
We1 d

II W P"32LUG/PS/
C-s

Pipe Support, 4 Lugs 5-1 r 5-7 8"K"1 Weld +2 Support

NES I I I 7/75
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8~@

oo EXTENT OF
EXAMINATION

REQUIREMENTS
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(SUMMARY}

5 XI W NIP 528 H-2-576F-w Nozzle to Safe-end
Wled

13-2 SURF 1000 of Circ.
Wel d

N/A

H-.4", 576D-w Nozzle to Safe-end
We 1 d

VI

H-4-P

-81-HIO-'s

C.H. Cladding

Pipe Support

13-1

10-5 -E-1

6nx6" Patch

Weld +2 Support
t

NES III 1/75
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ov: ~oaTa
k „,~S

Rar 0 PAGE oF

IL

5 p lUg~l-
Z Z

~WC'QZ

0 o

zo

UjK~
O lUOe
UJ QOOozK

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAiVING
NUMBER

p)-Z

Ujr<o
OZQ0-e0'2 I-

55

oo
~I o

EXTENT OF
EXAMINATION

REQUIREMENTS
PER COD

(SUM Yj

0
I- < F%

$ 0 Pg)

morc
Zg) O

O

XI W NIP 528 CH-31-n

CH-32-n

CH"33"n

CH-34-n

CH"35-n

CH-36"n

CH-37"n

CH-2"576F-w

C.H. Nut No. 31

Nut No. 32

C.H. Nu o. 33

.C.H. Nut No. 3

C.H. Nut .No. 35

C.H. Nuo No. 3

C.H. Nut o. 37

Nozzle to Safe-end
yA'd

Nozzle to Safe-end
Wel d

14-4

13-2

B"G-1 1004 of Nuts

1004 of C i rc.
Weld

N/A

VlI P-81-H10-s

C.H. Cladding

Pipe Support

13-1

10-5

B" I "1

C-E-1

6"X 6" tch

Weld +2 Suppo t
t

NES I I I 7/75
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oILzz>
g 0 cc

>gP-
g

~E(9

g lU g0 0

ZONE
¹'llOm

o~
0 DKz
Q.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~
la I-P
0 —Pu02Ã

$0

z
oo

4Ig+oozz
o~I

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARYJ

z
OI-rg
CD W

g) z
0

III E NIP 529 P-33-HS-4
P-33-HS-2"S
P-33-HS"3-S
P"33-H2-s
P-33-HS-1-'S
V-33-02"b

Pipe Support
Pipe Support
Pipe Support
Pipe Support, Stanchion
Pipe Support
Valve 33-02 Bolting

6-2 B"K"2

B-G-2

VIS All Support
Components

1004 of Bolting
<2" Dia.

N/A

P-33-Hl"s

V-37-03-b

P"39-H18"s

V-39"02-b

Pipe Support, Stanchion

Valve 37-03 Bolting

Pipe Support, Stanchion

Valve 39-02 Bolting

7-2

9-4

B-K-2

B-G-2

8"K"2

B-G"2

All Support
Components

1000 of Bolting
<2" Dia.

All Support
Components

1001 of Bolting
<2" Dia.

V-39-04"b

P"39"H17-s

P-34-Rl-s

Valve 39-04 Bolting

Pipe Support, Stanchion

Pipe Support 7-3

B-K"2 All Support
Components

NEP 7/75
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gZ)OK
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8>G
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ZONE

W
K ~
am~
LU +0 g
CZ
Q

AREA
DESIGNATION
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DESCRIPTION

REFERENCE
DRAWING
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6>.
ull<o
OZg

na
4Ig+O

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARYJ

0pr5
Z

0

III f NIP 529 P-34-R2-s Pipe Support 7-3 B-K"2 VIS All Support
Components

N/A

I I I bl

P"34-R3"s

P-44.1-H2-s

P-44.1-Hl-s

Pipe Support

Pipe Support

Pipe Support

12-2

lll f P-01"HI9-s

P-31-H8-s

P-31-Hll"s

P-01"H23-s

P-01"H29-s

Pipe Support, Stanchion

'\

Pipe Support, Stanchion

Pipe Support, Stanchion

Pipe Support, Stanchion

Pipe Support

1-2

4-2

1-2

B-K-2 All Support
Components

NES I I I 7/75
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DRAWING
NUMSER

'Z
oo
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REQUIREMENTS
PERCODE
(SUMMARY)

Z0

Z
0

5 III E NIP 529 ,V-01"1'I"b Valve Ol"ll- Bolting B-G-2 VIS 1004 of Bolting
<2" Dia.

N/A

V-HSER-V6-b Valve HSER-V6 Bolting

P-NES"42.1-
Y-s

P-NES"42.1"
Rl-s

Pipe Support

Pipe Support

11-2 8-K"2 All Support
Components

V-42. 1-02" b

P-40-H54-s

Valve 42. 1-02 Bolting

Pipe Support, Stanchion io-4

8-G "2

8-K"2

100K of Bolting
<2" Dia.

All Support
Components

P"40-H55-s

V"40-09-b

Pipe Support, Stanchion

Valve 40-09 Bolting B"G"2 1004 of Bolting
4 2" Dia.

NES III 7/75
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lU
CC a.D TTjOm
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0 gcz
0

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
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ZO>-
ggI~O

OZR
O<
02P-

go

Z
OO

goal-O
OOZZ

-0~I

EXTENT OF
EXAMINATION .

REQUIREMENTS
PER CODE

(SUMIYBARY)

Z0rr5
g 0 TTTOy
~~z
0

5 111 E NIP 529 P-HES-37-
R12-s

Pipe Support 7-3 B-K-2 VIS All Support Com-
ponents

N/A

P-HES=37-
R2-s

Pipe Support

P-NES-37-
Rll"s

Pipe Support

P-HES-37"
Rl-s

Pipe Support

II E P-.32-H4/C-s Pipe Support, 2 Units 5-1, 5-7 B"K-2 All Support
Components

I I M P-32-H3/C"s

P"32"SB1/PD/
C-s

Pipe Support, 2 Units

Pipe Support, 2 Units

V-32-NG08/C-
b

Valve NG08/C Bolting B-G-2 1004 of Bolting
42" Dia.

NES III 7/75
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0
l3: Z )
g 0 II

ZoiVE

UJ
l3: l3.

Q3Om
333 ~
O g
l3:
oz:
0

AREA
DESIGNATION

AREA
DESCRIPTIOiV

REFERENCE
DRAWING.
NUMBER

o~
333 l 0

g<

OO
EXTENT OF

EXAMINATION
REQUIREMENTS

PER CODE
(SUMMARY)

R0—~ K
<og
l3 OaB33& ~~OZ
O

HIP 529 P"32-SBl/PS/ Pipe Support, 2 Units
C-s

5-1, 5-7 B-K-2 VIS All Support
Components

N/A

P-32-LUG/PS/ Pipe Support, 4 Lugs
C-s

P-32-LUG/PD/ Pipe Support, 4 Lugs
C-s

PH"32"SS3/C" Pump Support
s

PH-32-PSF/C- Pump Support Frame
s

PH-32-SS1/C- Pump Support, 2 Units
s

PH-32-Hl/C-s Pump Support, 4 Units

XV V

3

RV"29"t R.V. Bushings, Threads
and 0!ashers

B"G" 1 100'f Al 1

Visible
Components

H/A

RV-30-t R.V. Bushings, Threads
and Mashers

NES III 7/75



NUCLEAR ENERGY SERVICES, INC.

NES DIVISION
PROJECT

5530-9NP
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REV PAGE 7 OF

0ET

(( Z )
EEI t W

0 CC

>- gl-EZZ
0 W C9

I wK
0 o

ZONE

K l(owamw Q
8

AREA
DESIGNATION

AREA
DESCRIPTION

'EFERENCE
DRAWING
NUMBER

0>-z
wl 0
0-w0

mt~

z
oawl-0

oz>0-g

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARYJ

0l-X5
Q

o mw

mB~~mz
O .

5 XVW NIP 529 RV"31-t R.V. Bushings, Threads
and Washers

14-4 B-G-1 VIS 100/'f All
Visible
Components

N/A

RV"32- t R.V. Bushings, Threads
and Washers

RV"33-t R.V. Bushings, Threads
and Washers

RV-34-t R.V. Bushings, Threads
and Mashers

RV"35-t R.V. Bushings, Threads
and Washers

RV"36"t R.V. Bushings, Threads
and Mashers

RV-37-t R.V. Bushings, Threads
and Mashers

XV RV-A2-p

RV-05-i

R.V. Shell Cladding

Feedwater Spargers

14-5

14-1

B- I-1

B-N" 1

6" X 6" Patch

Al 1 -Access ible
Areas

NES III 7/75
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0EE.

gz)0 cc

>- plZ
~QC9

0 o

ZONE

tL a.D ill
O Ea
UJ +Ogoz

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
ORANIING
NUMBER

Z
oo

illI

8ZoZI

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE(SUMMARY'8~DZ0

5 XV NIP 529 RV-06- i Core Spray Spargers 14-1 B-N-1 VIS All Accessible
Areas

N/A

RV-07-i

RV"13-i

RY-14-i

RV-15-i

Core Spray Lines

Upper Core Grid

Core Shroud

Core Shroud Support
Ring

XI

P"NES-37"R6-
s

RV-01-i

Pipe Support

Steam Dryer

7-3

14-1

B- K-2

B-N"1

Al 1 Support
Components

All Accessible
Areas

XI W

RV"02-i

P-39"H25-s

Steam Separator

Pipe Support 9-3 C-E-2 All Support
Components

VII W

VI W

P-38-H21-s

P-81-H10-s

Pipe Support

Pipe Support

8-3

10-5

NEF "I 7/75
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DATE:
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EL
00:Z)
>FE I

E Z Z
OW(5

0 0

ZONE

Ul

Og
Ell +
OD

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

z
pa

illl p
82oiI

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY

z0

08~
o

XI M NIP 529 CH-29-n

CH-30-n

CH-31-n

CH-32-n

CH-33-n

CH-34-n .

CH-35-n

CH-36-n

CH"37-n

C.H. Nut No. 29

C.H. Nut No. 30

C.H. Nut No. 31

C.H. Nut No. 32

C.H. Nut No. 33

C.H. Nut No. 34

C.H. Nut No. 35

C.H. Nut No. 36

C.H. Nut No. 37

14-4 -G" 1 VIS 100/> of Nuts

IX V-31I-01-b Valve 34-01 Bolting 7-1 B-5-2 1008 of Bolting
2" dia

XI CH"4"p C.H. Cladding 13-1 6"x6" Patch

NES III 7/75
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ogZ))pc~l-P
E Z Z
~KG
DwK
0 o

ZONE

w
K 0DwOmw gO ~pz
C
O.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

Z
O~

wgpOlp
0(l

z
Op

wl pozr0-g

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARY)

z0+rg
—g DtQ A

Z
0

III E NIP 529 HYD-N13A Instrunent Line
Penetration

15-1A HYD

VIS
Area Surroundin
Penetration Q

100/ Operating
Pressure

N/A

HYD-CRD-UI CRD Penetration

HYO"CRD-R2 CRD Penetration

HYD-CRD-S2 CRD Penetration

HYD-CRD-R3 CRD Penetration

HYD-CRD-U4 CRD Penetration

HYD-CRD-T5 CRO Penetration

HYD-CRD-Q3 CRD Penetration

HYD-CRD-T6 CRD Penetration

HYD-CRD-U7 CRD Penetration

HYD-CRD-R8 CRD Penetration

HYD-CRD-Sl CRO Penetration

NES III 7/75
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REy 0
PAGE

20 oF 29

pILgZ)(OK
g Z Z

0 O

ZONE

Ill

pm
EU ~O ~

Z
Q.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~
UJI P

Z
ppgl pozz0-g

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

5 I I I NIP 529 HYD-FH-2 Flux Honitor Penetra-
tion

14-3 B-E HYD Area Surrounding
Penetration 9
100/ Operating
Pressure

N/A

HYD"FH-5 Flux Honitor Penetra-
tion

HYD-FH-8 Flux Honitor Penetra-
tion

HYD"FH-11 Flux Honitor Penetra-
tion

HYD-FH-14 Flux Honi tor Penetra-
tion

HYD"FH-16 Flux Honitor Penetra-
tion

NES ' 7/75
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~UJ~
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ZONE

Ill
DWOm
1U0OzK
0

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O>'l-O

O gOz~oXI-
%o

OO
w+~O

.')5

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

z0 CC

z
o

Ill HIP 529 HYD-36-11 Instrumentation Lines
Inside Drywel 1

15-1, 15-3
15-lA

B-P HYD

VIS
All Components

1001 Operating
Pressure

N/A

HYD-36"2

HYD-36"10

HYD-36-4

HYD-36-7

HYD-36-8

HYD-36"3

HYD-36"12

HYD-36-9

HYD-36-5

i5-2

15-5

i~-6

15-7

)15-7

15-2

15"3

15-5

S-6

NES III 7/>5
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U0
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g I

B Z Z
0%0
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B ><C:

0 0

ZoiEIE

ill
K ECD iii0 m
0pzK
C

AREA
DESIGNATION
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DESCR! FiloiAI

REFEP.ENCE
DRAV(ING
NUMBER

Z,0>-—K
LUgo

Z
OAiiil-p

OZZp-i-
LU

EXTENT OF
EXAMINATtoiN

REQUIREMETITS
PER CODE

(SUMViARY)

0

ECRUHmz
0

III IIIP 529
HYD-36-6''YD-36-1

HYD-0'i-1

I nstrumentation Lines
Inside Drywall

1" Instr. lines from
Hain Steam (East 8 West

15-1, IA,-.4.

15-8i 15-9
15-10

B"P HYD

VIS
All Components 9
100/, Operating
Pressure

N/A

HYD"01-2 Drains from Valves Ol-
01, 01-02

HYD"39"1,-

HYD-39-4

1" Pressure 1 ina on
Emergency Cond. Supply
(East and.Mast)

Drains from Valves 39-
01, 39-02, 39-03) 39-
04.

,
15-17
35-36

, 9-2

HYD-33-1

HYD-33-3

HYD-38-1

Drains from Valve 33-01

Drains from .Valve 33-02

Drains from Valve 38-01

p 6-1

I
6-1

, 8-1

NES- 7/75
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Ill
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Q

AREA
DESIGNATION
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DESCRIPTION

REFEREiVCE
DRAWING
NUMBER—

0>-2
WI<0
02'-w
0 XI-

XO
W

OO
W &<0022
8~I I

W

EXTENT OF
EXAMilNATIOiV

REQUIREEYIENTS
PER CODE

(SUI.IMARYI

20
gO~
EC A
g Cl

0

NIP 529 HYD-38"3

HYD"40-1

Drains from Valve 38-13

Drains from Valves
40-01, 40-09, 40,10,
40-1 'I

i5-8, 8-1

) 10=1

HYD

VIS
All Components 9
1004 Operating
Pressure

N/A

HYD-40"3 I" Instrument Line from
Cora Spray (Typ. of 2)

) 15-19

HYD-42. 1-1 Drain Line on Liquid
Poison

HYD-44. 1-1 Drain Line on CRD Retu ) 12-1

, 11-1

HYD-32-1 Drain Line on Suction
Valve BV-NG02-(A, B, C,
D, E)

HYD-32-6 1" F. E. Instrument
Line on Discharge Side
(A, B, C, D, F)

,15-15, 16

HYD-32-8 Drain Line on Discharg
Valve BV-NG03-(A,B,C,D,
F.)

NES III 7/75
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DESCRIPTION
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EUI-O

OEI-
%0

z
OO

~E-Oo~
OX

EXTENT OF
EXAVAINATION

REQUIREMENTS
PER CODE
(SUMIERRYj

z0—~ L

EO W

O

ll NIP 529 HYD"32"9 Drain Line on 2" Bypass
Valve from Valve BV-
NG03-(A,B,C,D,E)

t5- 8 8-P HYD

VIS
Ail Components 9
1008 Operating
Pressure

N/A

HYD-32-2 1" T.E. Thermowell on
Suction Side of Pump
(A,B,C,D,E)

.15-8

HYD"32-3 1" dP Line Around Re-
circulation Pumps
(A,B,C,D,E)

)5-11,12,13

HYD"32-4 Drain Line From Recir-
culation Pump NGOl

(A,B,C,D,E,)

15- 8

HYD"32"5 T.E. Thermowell on Dis-
charge Side of Pump

(A,B,C,D,E)

NEP "l 7/75
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I Z
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w
Wwom
lU p0 ~0 ZK
0

AREA
DESIGNATION

AREA
DESCRIPTIOiN

REFERENCE
DRAYING
NUMBER

00-Z

w~Q
0 w
a
o>w

%0

00w+0
OZ<Z

$
2

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SuhIh'JURY)

Z0

50eB~
g)

0

IX iMIP 529 HYD-34"1

HYD-39-2

HYD-36-13

Drain I.ine on Valve
IV-34-01 on Head Spray

i

Drain Lines from Valves
39-07, 39-08, 39-09,
39-10

Instrumentation Line
Outside Drywell

9-)

A

15-1

8"P HYD

VIS
All Components
I 100/> Operating
Pressure

N/A

HYD-36-14

HYD-36-15

HYD-36-16

HY0-36" 19

HYD-36-20

HYD-36-21

~ NES III 7/75
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0gz)
g 0 CC

z z
o ro
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ZONK

UJ
CC ~D TATOm
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AREA
DESlGNATION
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DESCRlPTlON

REFERENCE
DRAWlNG
NUMBER

z
O~~l-p

p

z
oo

EXTENT OF
EXA!'llNATlON.

REQU(REMENTS
PER CODE

(SUM!PARYj

VIII N I P 529 HYD-36-22

YD"36-23

Instrumentation Line
Outside Dryuiell

15-1 B-P HYD

VIS
All Components
p 100> Operating
Pressure

N/A

YD-36-24

YD-39-3

HYD-39-5

1" Pressure Line and
Valve on Emerg, Cond.
(Typ.. of 2)

Drain Lines .on Valves
39-05, and 39-06 on .
Emerg, Cond Return

ig-8

9-2

HYD.40"4 Instrument Line and-
Valve on Core Spray
(Typ of 2)

VI I YD-33-2 Drain Lines on Valve
IV"33-03 , 6-1

HYD-33-4 Drain Lines on Valve
IV"33-04,

g 6-1-
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p
EL
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T ZZ
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0 0

ZONE

w

0OD
0

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DPAVvlNG
NUMBER

O~
w++OO~OO-wOal-

%o

Z
OOwl-O

8O>5

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUM!IARY)

Z0
~ K'

O w

~Gal Z
O

5 Vii HIP 529 HYD-38-2 Drain Lines on Valve
I V"38-02

15-8, 8-1 8-P HYD

VIS
ll Components

100/, Operating
I essul e

iM/A

HYD-38-4 Drain Lines on Valve
IV-38-12

, 8-i

VI HIP 529 HYD-01-4 . Instrument Lines and
Valves from Hain Steam
Lines

HYD-40-2 Drain Lines on Valves
IV-40-02, IV-40-12

) 10-1

HYD-32-7 F. E. Instrument Lines
and Valves (A,B,C,D,E)

HYD-32"10 1" dP Lines and Valves
around recirc. pump
(A,B,C,D,E)

XIII iIIP 529 HYD-01-03 Drain Line on (tarn-up
by-pass lines around
valves IV-01-03 and
IV-01-04 on Hain Steam
Lines

HES I I I 7/75
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gz)
g Iz
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2ONE
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IIJ
K ~o Ulo eillo~D0 zC
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AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

z)-O~~l
azo
02P-

$0

z
oo~lozx

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARYj

z
O

$ O Pg

CAo~ C)(0

5 Xlll HIP 529 HYD"31 "1 Drain Lines on Valves
IV-31"01, IV"31"02,
IV"31-03) IV-31-04

15-8, 4-1 8"P HYD

VIS
All Components
g IOOF Operating
Pressure

HYD-33 Clean-Up Filters,
Demineralizers, etc.

15-34 roup
C

110k.Design
Pressure

HYD-70"201 Closed Loop Cool i ng
Mater to Drywell Air
Cool er-

15-25

HYD-70-105 CLCM to Equipment Drai
Sump"<

I 5-25

HYD"70-32 CLCM to Recirc. Pump
Hotor:"

15"24

HYD"70-33 'LCM to Clean-up Non-
reg. Heat Exchangers,
Precoat Cooler, etc.

15-23

HYD-44 CRD )nsert/withdraw
Lines from CRD Housing
Flanges to CRD Hydrau-
lic Control Units

15-31

NE'/75 '"Sys'tems ' ns i de drywel 1 .
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gZ)
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K ~D W0 m
W +0 g
KOz

AREA
DES!GNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

Z
Oa

w+gO
OZ
0Ãg

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

0
Y W

$ 0 Pg
mO

gQ D
Z

0

NIP 529 HYO"80 Containment Spray 15-40A, B .roup
B

xempt

HYD

VIS
All Components
Q 1008 System
Test Pressure

H/A
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gz)
i5 —~o cc

oRQ
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ZONE
if

UlK~
Qm
o~QDz

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

o~
illl-Oozg
G(l

z
oo

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARY)

z0
JogmB>
~Q)z
o

III M NIP 536 RV-2-6668-r Nozzle .i,nner rad.i.us =. 14-2A 8-D UT 100'f Nozzle Later
. r.ad i.us

3V-6~66B- r

RV-3-565D-r .

NIP 554 P-39-24H-w

Nozzle inner radius

Nozzle inner radius

Pipe to Pipe, 10"

14-28

9-2 8"J IOOR of Circ.
Meld

8R-.75-2

P"39"24H"wU Straight Pipe Long.
Meld

12" of Long. Meld

P-39"24H"wD Straight Pipe Long.
We 1 d.

P"39"35J-w Pipe to ELL, 10" 100/ of Circ.
Mel d

P-39"35J-wD Straight Pipe Long.
Weld

12" of Long.
Me 1 d

P"39"35J-wU1 ELL Long. Weld, Short
Side

P."39-35 J-wU2 ELL. Long. Meld, Long
Side

NES III 7/75
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PAGE OF

0gZ))OC
I z
O>(5
Duls
0 0

2ONE AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~
illI O
OZQ
OXI-

)O

EXTENT OF
EXAMINATION

REQUIREMENTS
~ PER COD

(SUM I6)

0—~ CC

QOg
mO

ZQ)

O

6 III M NIP 554 P-39-26-w

NIP 563 RV-1"566B-w

HIP 554 P-Ol"01-w

HIP 563 RV-4"565D-w

HIP 554 P-32-74"w

P"32-09"w

P-32-09-wUl

P-32-09-wU2

Safe"end to ELL Meld,
1'Ol I

Nozzle o Safe-end,10"

ELL to TransitI Meld
24I I

Nozzle to Safe-end,28"

ELL to Safe"end ( d,
28"

P ipe to EL Meld 28"

ELL Long. Meld, Short
S '1e
ELL Long. Weld, Long
Side

9-1

14-2A

4-2B

5-1,

5"1, 5-4

B-F U

B-J

B-J

100/ of Circ.
We 1 d

2" of Long. Weld

P8R-.75-2

P1F- 1.5-1

P8F-1,5-1

II E

P"3 09-wD/ P-32-04"w .

P-32"04"wU

-32-04-wD

Straight Pipe Long.Mel

Pipe to Pipe Weld, 28" 5-1, 5-3

Straight Pipe Long.Wel

Straight Pipe Long.Wel

lOOF of Circ.Meld

12" of Long. Weld

NE 7/75
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8ZU
oII-

oo
~DO

EXTENT OF
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REQUIREMENTS
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(SUMMARYj

Z0 ~ ac

CQ 9
Z-g)D

O

III W NIP 554 P-39-26"w'afe-,end to ELL Weld,
I 0I I

9" 1 B"F UT 1000 of Circ.
We 1 d

P8R".75-2

NIP 563

NIP 554 P-01-01-w ELL to Transition Weld 1-1

RV-1-566B-w Nozzle to Safe-end,10" 14-2A

B-J

P8R-1 . 5-

P1F-1.5"1

NIP 563

NIP 554 P-32-74-w ELL to Safe-end Meld,
28I1

5-1
~ 5-5

RV-4-565D-w Nozzle to Safe-end,28" 14-2B

P8F- 1,5-1

P-32"09"w

P-32-09"wU1

P-32-09"wU2

Pipe to ELL Weld 28" 5-1, 5-4

ELL Long. Meld, Short
Side
FLL Long. Weld, Long
Side

B"J

12" of Long. Weld

II E

P-32-09-wD

P"32-04"w

P-32"04-wU

P-32-04-wD

Straight Pipe Long.Wel

Pipe to Pipe Weld, 28" 5-1, 5-3

Straight Pipe Long.Wel

Straight Pipe Long.Wel

1008 of Circ. Meld

NES III 7/75
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g0$
ZONE
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8z
4
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REFERENCE
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O~gl-poI~
o)L

z
po

mPpoz<
O
p-g

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY

p
QO~
mB)~mz
O

XV W HIP 533 RV-3-563/5-w

HIP 534 RV-38"1

RV"39"1

R.V. to Flange Weld,
96" CW from

204'lange

Ligament Area,
Hole 38

Flange Ligament Area,
Hole 39

14-6

14-4

B-C

B-G-I

1004 of Weld Pl-LF-1

100~ of Ligament.

'V-40-1 Flange Ligament Area,
Hole 40

RV-41-1 Flange Ligament Area,
Hole 41

RV-42-1 Flange Ligament Area,
Hole 42

RV-43-1 Flange Ligament Area,
Hole 43

RV-44-1 Flange Ligament Area,
Hole 44

RV-45"1 Flange Ligament Area,
Hole 45

RV-46-1 Flange Ligament Area,
Hole 46

NES I I I 7/75
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I

~>Q«p'z
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Ul

D Illom
lU +0 g AREA

DESIGNATION
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DESCRIPTION

REFERENCE
DRAWING
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REQUIREMENTS
PER CODE
(SUMMARYJ

0

58~

0

XV W

XI W

NlP 541

NIP 538

CH-38"b

CH"39-b .

CH-40;b

CH-41"b

CH"42"b

CH-43-b

CH-44-b

CH-45-b

CH-46"b

CH-I-574EF-w

CH-3-574E-w

CH-1"576G-w

CH-1"576H-w

C.H. Stud No. 38

C.H. Stud No. 39

C.H. Stud No. 44

C.H. Stud No. 45

C.H

C.H.
Nozz

to Safet
le Meld

C.H.
Nozz

C.H. Stud No. 40

C-H. Stud No. 41

C.H. Stud No. 42
I

C.H. Stud No. 43

"4

,4

C.H. Stud No. 46 '9„

Flange Weld

al Weld;;
t~
W ~

to Safety Vent: .

le Meld

y Vent;4

13-3

13-2

B-G-1 UT

B-C

B-B

B-0

1004 of Studs

I OOg of Me 1 d

10k of Weld

1004 of weld .

Pls"6.25

PlF-431C

NE 7/75 NIP 536 CH-1-576G-r Nozzle inner radi c

CH-1-576H-I Nozzle inner radiu~ ..-

1004 of radius L
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gz)0

$ 0~

IIU
0 o

20NE

K~
0mill Qo~
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Oz
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z
00
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REQUIREMENTS
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(SUMMARY)

0—~a:

,o

Xl W NIP 562 H-2-576H-w Nozzle to Flange Weld

H-2-576G-w Nozzle to Flange Weld

13-2 8-F UT 100 of We'Id P8R-1.5-2

XI E

VII W

NIP 541

NIP 554

H-38-n

H-39-n

H-40-n

H-41-n

H-42-n

H-43-n

H-44-n

H-45-n

H-46-n

-39-408-w
I

-44.1-9-w

C.H. Nut No. 38

C.H. Nut No. 39

C.H. Nut No. 40

C.H. Nut No. 41

C.H. Nut No. 42

C.H. Nut No. 43.

C.H. Nut No.

C.H. Nut No. 45

C.H. Nut No. 46

ELL to Pipe , 12"

Pipe to Valve 301-112,
31 I

9"1

12" 1

C-F

8-J

14-4 8-G"1 1004 of Nuts

1008 of Weld

1004 of Circ. Weld

1N-6.25

8R",75-2

8R-.3-1

NES III 7/75
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illK~
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AREA
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REFERENCE
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oo
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REQUIREMENTS

PER CODE
(SUMMARY)

Z0

Q)
tQ 8

Z
0

VII W

XIV W

XIII

XI I I

HIP 554

HIP 541

P-38-06-w

P-38-06-wD

P"03-7A-w

P-31"26"w

P"Ol"33"w

V"01-04"b

Straight Pipe Long.Wel

Pipe to TEE, 16» 3-1

Pipe to Valve 31-01",18"

Pipe to Valve 01 "01„',24"

Valve 01-04 Bolting:>

Pipe to Valve 38-02,14'-1 B-J

C-F

B-J

B"G-1

UT 100'f C i rc. We 1

12» of Long. Meld

1004 of Circ.Wel

1000 of Bol ting
2» Dia.

P8R-,75-2

P I R- L5- I

P1S" 2.0
P IN-2. 0

~'-

- -if bolting is removed, a liquid pena Jt examination shall be performed also (NlP 528
"Individual bolting designations shall e determined and marked in the field per figure -7
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PAGE OF

0gZ>gpg

IIU
p 0

ZONE
¹

Om
Ul 4O~pz
0

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~~l-p
OZg
ORI-

$0

pa~Ppolxp —g

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARY)

Zp—~ h.

mH>
Z

0

Ill W

II E

N I P 528 RV-1-566B-w

P-39"26"w

RV"4-565D-w

P-32-74-w

P-32-LUG/PD
B"s

Nozzle to Safe-end Weld

Safe-end to Pipe, 10"

Nozzle to Safe-end Weld

Safe-end to Pipep 24"

Pipe Support, 4 Lugs

14-2A

9" 1

14-2B

5-1 5"5

5"1 5-7

B-F

B-K-1

SURF 1008 of Weld N/A

XI W

VI I W

CH-2-576G"w

CH-2-576H-w

CH-5"P

HX-38-NU01C-
b

P-38-H12-s

C.H. Nozzle to Flange

C.H. Nozzle to Flange

C.H. Cladding

Shutdown Cooling Heat
xchangerBolting"-

Pipe Support, Stanchion

13-1

8-2

8-4

B-F

B-I"1

C"D

C"E-1

6" X 6" Patch

101 of Bolting
> 1" Dia.

Weld +2 Support

XIV W P-03-Hl "s Pipe Support, Bracket 3-2

NES I I I 7/7S
"< 2 Bolts to be selected and designated in field'f > 1" (only lf removed)
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OZZ)<0<ill l Ul

0 '0

ZONE

ill
K ~D ui0 a
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REFERENCE
DRAWING
NUMBER

O~
llll-Or

8-ill8 (I

EXTENT OF
EXAMINATION

REQUIREMENTS
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(SUMMARY)

'Z
0l--X5
/OPSmB>—g) D

O

6 XIW

VII

NIP 529 CH-38-n

CH"39-n

CH-40-n

CH-41"n

CH-42-n

CH-43-n

CH-44-n

CH-45-n

CH"46-n

V-31-02"b

C.H. Nut No. 38

C.H. Nut No. 39

C.H. Nut No. 40

C.H. Nut No. 41

C.H. Nut No. 42

C.H. Nut No. 43

C.H. Nut No. 44

C.H. Nut No. 45

C.H. Nut No. 46

Valve 31-02 Bolting

14-4

4-1

8-G" 1 VIS
r

100~ of Nuts

1000 of Bolting

N/A

NES III 7/75
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UJ g
p
C
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REFERENCE
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ppgl p
O-g

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARY)

zp—~ CC

$ O~
mp> y.~g3K
O

6 Ill NIP 529 P"39-HI6"s ipe Support 9-4 8-K-2 VIS All Support-
Components

N/A

P" 39-SCl 6"s ipe Support, .2 Units

P-40-SC48-s ipe Support

P-40-H57-s ipe Support, 2 Units

io-4

II E

P"40"SC45-s

P-32"H4/8-s

Pipe Support
h

ipe Support, 2 Units 5-I> 5"7

P-32-LUG/PD Pipe Support, 4 Lugs
8-s

V-32-H5/8-s

P-32-SBl/PD
8-s

alve NG02/8 Support
h

Pipe Support, 2 Units

PH-32-SS2/8 Pump Support, 2 Units
5

NES III 7/75
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ZONE

III

D IEI0 EII
UI Q
0
C~

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~
IIII 0

5~0

00
IIII
Ogg0-g

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARYJ

z0—~ CC

III 8—III D

O

6 ll E NiP 529 V-32-H6/B-s alve NG08/B Support 5-1) 5-7 B"K-2 VIS All Support
Components

N/A

V-32"H2/B-s alve NG03/B Support

XV W RV-38"t .V. Bushing,'hreads
nd Washers

14-4 B"G-1 1004 of Al 1

Visible
Components.

RV-39-t R.V. Bushing, Threads "-'d

Washers

RV-40-t .V. Bushing, Threads
nd Washers

RV-41-t

RV"42" t

R.V. Bushing,
nd Washers

R.V. Bushing,
nd Washers

Threads

',-'hreads

'V-43-t

RV-44"t

.V. Bushing,
nd Washers

.V. Bushing,
nd Washers

Threads ;

I,

Threads ".

NE 7/75
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0 0

ZONE

K~
D EATOmIll +o g0Z
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AREA.
DESIGNATION

AREA
DESCRIPllON

REFERENCE
DRAWING
NUMBER

O~
illIozg0-lljoWI-

)o

00

oi~

EXTENT OF
EXAMINATION

REQUIREMENTS
PERCODE
(SUMMARY)

Z0l-X5
$ 0 TEEO~

Z
o

XV W NIP 529 RV-45-t R.V. Bushing, Threads
and Washers

14-4 B-G-l VI.S 1000 of All
Visible

Components

N/A

RV-46-t R.V. Bushing, Threads
and Washers

XI W CH-576-12G- Nozzle 576-12G Flange
Bolting

13-2 B-G" 1004 of Bolting
< 2" Dia.

CH-576-12H- Nozzle 576-12H Flange
Bolting

CH"576-07C"

CH-5-p

Nozzle 576-07C Flange
Bolting

C.H. Cladding 13-1 B"I-l

IX W V-39-07-b Valve 39-07 Bolting 9" 1 B"G- 100'f Bolting
4 2" Dia.

V-39-09"b Valve 39-09 Bolting

NES III 7/75
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0~z)
ygÃ
I Zz

~ 2 C9

v~S
0 0

ZONE
1I

122

K II.
om
212 +O gozK
Q.

AREA
DES!GNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMSER

zoy
tU40
8 —122ORI-

GO

z
oo

122 I

azz0-g

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARYJ

z0—~ K

fO Pg

COB g~coz,
O

V I I NIP 529 V-301-112-b Valve 301-112 Bol ting . 12-1 B-G-2 VIS 1004 of Bolting
<2" Dia.

N/A

V-38-12-b Valve 38-12 Bolting 8-1

V"38-02" b Va 1 ve 38-02 Bo1 t i ng

HX-38-NU01C- Shu td own Coo 1 i ng Hea t
b Exchanger Bolting

P-38-H12-s Pipe Support

8-4 C-D

C-E-2

1004 of Bolting
> 1" Dia.

Al 1 Support
Components.

XIII E V-31-04-b Valve 31-04 Bolting B-G-2 1008 of Bolting

V-01-06-b Valve 01-06 Bolting

N 7/75
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DRAWING
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ooz
Idiooz(g0-usOcl-

$ 5

z
00

U)l 0
EXTENT OF

EXAMINATION
REQUIREMENTS

PER CODE
(SUMMARY)

z0

~D m z
0

6 III NIP 529 HYD-36-11 Instrumentation Lines
Inside Drywell

15-1, )5-3
15-1A

B-P HYD

VIS
All Components
Q 100k Operating
Pressure

N/A

HYD-36-2

HYD"36-10

HYD-36-4

HYO-36"7

HYD-36-8

HYD"36-3

,15-2

,15-5

,15-6

)15-7

')15-7

,15-2

HYO-36"12 )15-3

HYD-36-9

HYD-36-5

)15-5

,15-6

NES III 7/75



'$ NUCLEAR ENERGY SERVICES, INC.

,.;~(") NES DIVISION

PROGRAM PLAN AND SCHEDULE
I

PRoJEGT 553'~~5~J0-9HP

BY: ++ DATE

APP: AV DATE: ~=~5
IlEY C PAGE ~ OF ~

U.0
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W 'S +

D
I W K
0 o

ZONE

LU
tL C.
O TETOm
o~QO
C

AREA
DES(GNATION

AREA
DESCRIPTlON

REFERENCE
DR N/ING
NUFMBER

z>-O~
LIjI-0
0 —TDOXI-

$0

z
Qo

Oz>

EXTENT OF
EVAN!CNAT(ON

REQUIREMENTS
PER CODE

(SUMMARY}

z0—~K<OmKogm A~mz
O

6 lll HIP 529 HYD"36-6

HYD-36-1''

HYD-01-1

instrumentation Lines
Inside Dryweil

1" Instr. lines from
Hain Steam (East 8 Mast,

15-1, I A;g

15-8, 15-9
15-10

B-P HYD Al 1 Components 9
VIS IOO Operating

Pressure

N/A

HYD-OI-2 Drains from Valves 01-
01) 01-02

HYD-39-1, I" Pressure line on
Emergency Cond. Supply
(East and Mest)

,
I5-17

- 15-)G

HYD-39-4 Drains from Valves
39-'l,

39-02, 39-03, 39-
04.

, 9"2

HYD-33-1

HYD-33-3

HYD-38-1

Drains from Valve 33-01

Drains from Valve 33-02

Drains from Valve 38-01

p 6-1

)
6-1

, 8-1

NE 7/75
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ill
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Q a)
W gO o
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Q

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUiMBER

O~
o~Wl P
pZQ
OWÃ

'Z
oo

w+gpopC

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(S UMIAARYI

6 HIP- 529 HYD"38-3

HYO-40"I

Dra ins from Va I ve 38-13

Drains from'Valves
40-01, 40-09, 40,10,
40-11

15-8,
8-1'10-1

B= f) HYD

VIS
All Components 9
100'perating
Pressure

N/A

HYD-40-3 1" Instrument Line from
Core Spray (Typ. of 2)

) 15-19

HYD-LI4,1-1

HYD"42.1"1

Drain Line on CRD Return

Drain Line on Liquid
PoIson

)
12-1

)
11-1

HYD-32-1
„ Drain Line on Suction

Valve BV-NG02"(A, B, C,
O, E)

HYD"32-6 1" F. E. Instrument
L ine. on D i scharge S i de
(A) B, C, D, E)

,15-15,16

HYD-32-8 Drain Line on Discharge
Valve BV-NG03-{A,B,C,D,
E)

NES III 7/75
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gz)
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oxen

0 0

ZONE

K ~
W w
O mw ~O ~ozK

AREA
DESIGNATION

AREA
DESCRIPTION

REceRENCE
DRAINING
NUII!GER

p)2
laho
Q

)
I-

oo
w~~o

8oI5

EXTENT OF
EXAMINATION

REQUIREMENTS
PER COD+
(SUMMARYI

Z0~~w<Og)KO~
D~3Q 2

o

6 II NIP'29 HYD"32-9

HYD-32-2

Drain Line on 2" Bypass
Valve from Valve BV-
NG03-(A,B,C,D,E)

I" T.E. Thermowell on
Suction Side of Pump

(A,B,C,D,E)

,i5- 8

is-8

B"P HYD

VIS
All Components 9
100/, Operating
Pressure

N/A

HYD"32-3 I" dP Line Around Re-
circulation Pumps
(A,B,C,D,E)

15-11,12,]3
14

HYD"32-4

HYD"32-5

Drain Line From Recir-.
culation Pump NG01

(A,B,C)D,E,)

T.E. Thermowell on Dis-
charge Side of Pump

(A,B,C,D,E)

i5- 8

NES /75



0
QY PROGRAM PLAN AND SCHEDULE

„.g NUCLEAR ENERGY SERVICES, INC.

, 4 NESOIVISION
a'*3 5530 QHPPROJECT

BY: ~~DATE:
APP: ~DATE: L~5
REV =0 PAGE OF17 20
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0CZ)
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D
l
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0 o

ZONE
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((J gO ~
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Q

AREA
DES!GNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
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00-Z
(JJI 0

Z
QO

(JJl 0
QZo~i

JJJ

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

Z0—~ JJ:

fOm
m-(5~mZ
O

6 IX HIP 529 HYD-34-1 Drain Line on Valve
IV-34-01 on Head Spray

15-8, 7-1 B"P HYD

Vis
All Components
9 1001 Operating
Pressure

H/A

HYD-39-2 Drain Lines from Valves
39-07, 39-08, 39-09,
39-10

9-1

Vill HYD-36-13 Instrumentation Line
Outside Drywell

15-1

HYD-36-14

HYD-36- 15

HYD-36-16

HYD-36-19

HYD"36-20

HYD-36-21

NES I II 7/15
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Z0
r- r 5
$ 0 Trl
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Z

0

6 Vill NIP 529 HYD-36-22

YD-36-23.

YD-36-24

SYD-39-3

HYD-39-5

HYD-40-4

Instrumentation Line
Outside Drywell

1" Pressure Line and
Valve on Emerg, Cond.
{Typ. of 2)

Drain Lines .on Valves
39-05, and 39-06 on
Emerg, Cond Return

Instrument Line and
Valve on Core Spray
(Typ of 2)

'5-1

15-8,.*

TP

T

A

9-2

B-P HYD

VIS
All Components

IOOF Operating
Pressure

N/A

VI I YD-33-2 Drain Lines on Valve
IV-33-03

A

s
6-1

HYD-33-4 Drain Lines on Valve
iv"33"04

g
'6-1

7/75,
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REFERENCE
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REQUIREMENTS
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z
O
I= X 5(OmOF

gl D
Z

O

VI I NIP 529 HYO-38-2 Drain Lines on Valve
IV-38-02

15-8, 8-1 B-P HYO

VIS
ll Components
100'perating

ressure

N/A

HYD-38-4 Drain Lines on Valve
IV-38-12

) 8-1

VI NIP 529 HYO"01 "4- Instrument Lines and
Valves from Main Steam
Lines

HYD-40"2 Drain Lines on Valves
IV-40-02, IV-40-12

) 10-1

HYD-32-7 F. E. Instrument Lines
and Valves (A,B,C,D,E)

HYO-32-10 1" dP Lines and Valves
around recirc. pump
{A,BpC,D,E)

XIII NIP 529 HYO-01-03 Drain Line on Marm-up
by-pass lines around
valves IV-01-03 and
IV-01-04 on Main Steam
Lines

NES I I I 7/75
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AREA
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REFERENCE
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o>-Z

UJ40
8ZR

8i

z
oa

Ui I

Qzg
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REQUIREMENTS
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(SUMI.IARY)

z0-~C
<OEC

~ECZ
0

X I I I iI I P-529 HYD-31-1 Drain Lines on Valves
IV-31-01, IV-3'I-02, IV-
31"03, IV-31-04

15-8, 4-1 B-P HYD

VI S

All Components Q

1001 Operating
Pressure

H/A

HYD-54

HYD -70-54

fuel Pool Cooling

Closed Loop Cooling
dater to Fuel Pool
ool ing Heat Exch's.

15"29A,B,C

15-21

Group
C

11 Components Q

IIOC Design
Pressure

HYD "70-94

HYD -70-210

LCM to Instr. Air .

ompressors.

LCld to Air Conditioner

15-26

15-27

HYD "70-38 .LC>f to Shutdown Coolin
eat Exch's

15-22

HYD-42.1 iquid Poison 15-39 Group
B

Exemp

11 Components 9
100~ System Test
Pressure

NE 7/75
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OO
ill@O
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REQUIREMENTS
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20l- Yfg
$ 8 g~3m 2
O

7 III W NIP 536 RV-2-567B- r
RV-1-565E-r

Nozzle inner radius
Nozzle inner radius

14"2A B-D
dira us

UT 1004 of Nozzle Later

RV-4-566C-r Nozzle .inner radius

NIP 544 RV-1"565E"w Vessel to Nozzle Weld

NIP 554 P-44.1 "13-w Pipe to Valve 301-114,
31 I

14-2B

12" 1 B-J

IOOF of nozzle
weld
100'f Circ.
We I d

P1F-1,5C

P8R". 3" I

P"01-06-w Weldolet to Valve Ol-
12, 6"

P1R-.75" I

P-39-35G-w Pipe to ELL, 10"

P"39"35G-wUl ELL Long. Weld, Short
Side

9-2

12" of Long.
Weld

P8R-.75-2

P-39-35G'"wU ELL Long. Weld, Long
Side

P-39-35G-wD Straight Pipe Long.Wel

P-39-8A-w Pipe to ELL, 10" 9" 1 100/ of Circ.
Weld

NES I I I 7/75
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~ I

E IZ
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&~K
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PL ~D lEEomill +0 g AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

o~
llll 0
8 —PU

"m<

Z
Oo

llJI-0
OZZ
o~i

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARY)

Z0

0

I I I W HiP 554 P"39-8A"wU Straight Pipe Long.
Meld

9" 1 8"J UT 12» of Long.
Meld

P8R-.75-2

P-39-8A-wDl ELL Long. Meld, Short
Side

P-39"8A-wD2

P-38-20-w

ELL Long. Meld, Long
Side

Pipe to Valve 38-13,
14»

8-1 100'f Circ.
Mel d

P-38"20"wD Straight Pipe Long.
Meld

12» of Long.
We 1 d

P-40-07-w ELL to Valve 40-11,12» 10-1 1004 of Circ.
Meld

P-40-07-wDl ELL Long. Meld, Short
Side

12» of Long.
Me 1 d

P" 40-07-wD2 ELL Long. Weld, Long
Side

P-40-02"w Pipe to Reducer, 12» 1008 of,Circ.
Me 1 d

N 7/75
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IL
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2ONE
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REQUIREMENTS
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z0—~ K
QO I
SA g~~z
O

7 III W N I P 554 P-40-02-wU Straight Pipe Long.
Weld

10-1 B-J UT 12" of Long.
We 1 d

P8R-.75-2

I I I E

III W

I W

NIP 563

Nil 554

HiP 544

NIP 554

P-40-02-wD1

P-40-02-wD2

P-40-76-w

P-40"77-w

RV-1-567B-w

P"31-6-w

P-31-33B-w

RV"2-565E"w

P-32-80-w

P-32-49-w

P-32-49-wU1

Reducer Long. Weld"-

Reducer Long. Weld:"

Pipe to Safe-end, 6"

Trans i t i on We 1 d, 6"

Nozzle to Safe-end, 6"

Pipe to Transition,10"

Pipe to ELL, 10"

Nozzle to Safe-end,28"

Pipe Safe-end, 28"

Pipe to ELL, 28"

ELL Long.lleld, Short
Side .

14-2A

14-2B

5-1 5-6

5-1, 5-5

B-F

B-J

B-F

B"J

100k of Circ.
Weld

12" of Long;Wel

P8R-.75-3

P1R-,75-2

PIF "1 ~ 5C
P8F-1. 5-1
P 8F- 1.5- 'I

"- Designations to be determined and marked in the field.
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O—~ CC

$ O t22

>Oz
O

7 I W NIP 554 P-32-b9-wU2

P-32-49-wD

ELL Long Weld, Long
Side

Strai. ht Pipe Long.
Me 1 d

5-12 5-5 B-J 12" of Long.
Meld

8F-1.5-1

NIP 541 PM-NG01/D-b Pump NG01-D Boitingp"-
16 Bolts

B-G-I 100~ of Bolting P1S-2.5
> 2" Dia.

II E NIP 554 RV-CRD"Rl-w

RV-CRD-U2-w

RV-CRD"T3"w

CRD Housing to Flan e,
6I I

CRD Housing to Flange,
6I I

CRD~ ousi,ng to Flange,
Pl

B-0 100k. of Circ.
Weld

P8R-.75-3

II W NIP 541 V-NG03D-b Valve NG03D Bolting:",
20 Studs, 40 Huts

5-1, 5"7 B-G" I 100Wqf Bol ting Pl S-2.0
> 2" Di PIN-2.0

V-NGO 2D-b Valve HG02/D Bolting:",
24 Studs, 48 Nuts..

HIP 533 RV-3-563/6-w R.V. to Flange Meld,96"
CW from 255'4-6 B-C 100'f Weld Pl-LF-

EE TYTB 'Ifbolting is removed, a liquid penet~ examination shall be performed also (NIP 528)~
-Individual bolting designations to be~eermined and marked in the field per figure 14-~
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z0—~K

Z
0

7 I W NIP 554 P-32-49-wU2

P"32-49"wD

ELL Long Weld, Long
Side

Straight Pipe Long.
We 1 d

5-ll 5-5 B-J 12" of Long.
Weld

8F-1.5-1

NIP 541 PH" NG01/D-b Pump NG01-D Boitingl»
16 Bol ts

B-G"1 1000 of Bolting P1S-2.5
> 2" Dia.

II E HIP 554 RV"CRD-Rl-w

RV"CRD"U2-w

CRD Housing to Flange,
6I I

CRD Housing to Flange,
61 I

B-0 1004 of Circ.
Weld

P8R-.75-3

RV-CRD-T3-w

I I W NIP 541 V"NG03D"b

V"NGO 2D"b

CRD Housl,ng .to Flange,
6I I

Valve NG03D Bol ting>",
20 Studs, 40 Huts

Valve NG02/D Bolting»,
24 Studs, 48 Huts.

5-i~ 5-7 B"G-1 1000 of Bol.ting P1S-2.0
> 2" Dia. PlN"2.0

R.V. to Flange Weld,96"
CW from 255'4-6
CRD Housing to Flange, 6'4-3

XV W HIP 533 RV"3"563/6-w

t il I NIP 554 R'I-CRD-SI-w

B"C

B"0

100~ of Weld Pl"LF"1

1004 of C i rc. We I d P8R-. 75-

» "If bolting is removed, a liquid penetrant examination shall be performed also (NIP 528)
-Individual bolting designations to be determined and marked in the field per figure 14-7
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z0—~ CC

0) 8
g) o

O

7 XVW NIP 534 RV-47-1 Flange Ligament Area,
Hole 47

14-4 . B-G-1 UT 1000 of Ligamen P 1-LF-1

RV"48" 1 Flange Ligament Area,
Hole 48

RV-49-1 Flange Ligament Area,
Hole 49

RV-50"1 Flange Ligament Area,
Hole 50

RV-51-1 Flange Ligament Area,
Hole 51

RV"52-1 Flange Ligament Area,
Hole 52

RV-53-1 Flange Ligament Area,
Hole 53

RV-54"1 Flange Ligament Area,
Hole 54

RV-55-1 Flange Ligament Area,
Hole 55

NES III 7/75
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pp
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Zp—~C

Q) M
fQ Z

o

XV W N I P 541

XI W NIP 538

NIP 539

CH-47-b

CH-48-b

CH"49-b

CH-50-b

CH"51-b

CH-52-b

CH-53-b

CH-54-b

CH"55-b

CH-I-574FG-u

CH-3-574F-w

CH-1-576K-w

CH-1-576J-.w

C.H. Stud No. 47

C.H. Stud No. 48

C.H. Stud No. 49

C.H. Stud No. 50

C.H. Stud No. 51

C.H. Stud No. 52

C.H. Stud No. 53

C.H. Stud No. 54

C.H. Stud No. 55

C.H. Flange Weld

C.H. Heridional Weld,
91 I

C.H. to Safety Vent
Nozzle Weld

C.H. to Safety Vent
Nozzle Weld

14-4

13-3

13-2

B-G-1

B-C

B-B

B-D

UT 1004 of Studs PIS-6.25

100%%u of Weld PlF-431C

10'f Weld

IOO%%u, of Weld

NIP 536 CH-1-576K-r Nozzle inner radi
CH-1-576J-r Nozzle inner radiu

1000 of radius L
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0

m w
~3 m Z
0

XI W NIP 53 CH-3-57 E-r Nozzle inner radius
NIP 539 CH"3"576E-w C.H. to Safety Vent

Nozzle Meld

N I P 562 CH-4-576A-w Nozzle to Flange Meld

13-2 B-D

B"F

UT 100%%u of radius
1004 of We 1 d

Later
P 1F-4.31 C

P8R- 1.5-2

NIP 541 CH-47-n

CH-48-n

CH-49-n

CH-50"n

CH-51-n

CH-52-n

CH-53-n

CH-54-n

CH"55"n

C.H. Nut No. 47

C.H. Nut No. 48

C.H. Nut No. 49

C.H. Nut No. 50

C.H. Nut No. 51

C.H. Nut No. 52

C.H. Nut No. 53

C.H. Nut No. 54

C.H. Nut No. 55

CH-2-576A"w Nozzle to Flange Weld

CH-6-576-w Nozzle to Flange Weld

14-4 B-G-1 1004 of Nuts

8R- 1.5-3

1N-6.25

NES I I I 7/75
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Z0—~ K
)Of)
lQW~

Z
O

Vil W VIP 554 P-38-54-w Pipe to Pump NU02C Weld „ 8-2
Sl l

C-F UT 1004 of Circ.
Weld

PSR-.75-3

IV E

XIII

P-38-130-w

P"81-27C"w

P-SI-41-w

PH-Sl-03-w

P-02-37-w

'ipe to Reducer, 12"

Pipe to ELL, 12"

ELL to Ball Joint, 12"

Pump 81;03 Body Weld

Pipe to Pipe Weld,24"

10-3

10-3; 10-7

'. 2-1

C"G

C-F 100/ of Circ.
Weld

P8R-.75-2

PIR-,75-2

P1F- 1,5- I

P-02-17-w Pipe to Pipe Weld,24"

NE 7/75 .
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llll O
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Oaill(0
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EXAMINATION

REQUIREMENTS
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Z0 ~ L:

pornmo~g
m Z

0

7 111 E NIP 528
I

P-NES-01-2- Pipe Branch Weld, 2"

P-NES-37-8- Pipe to ELL, 2" Socket 7" I

SURF 100%%u of Weld N/A

III W P-38-H2-s

P-32-80-w

Pipe Support, Stanchion 8-3

Pipe to Safe-end Weld 5-1, 5-6

B-K"1 Weld +2 Support
t

1001 of Weld

RV-2-565E-w Nozzle to Safe-end
Weld

14-2B

P-40-76-w

P-40-77-w

Pipe to Safe"end Weld

Transition Weld

10-1

RV"1-567B-w Nozzle to Safe-end
Weld

14-2A

P"31"H3"s Pipe Support,Stanchion 4-2 B-K"1 Weld +2 Support

111 E P-31-H12-s Pipe Support, 4 Lugs

P-31-SC5-s Pipe Support, 4 Lugs

NES III 7/75
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z0
~ L:

QO@)
so~a
+QzD
0

7 II W NIP 528 P-32-LU D/
D-s

Pipe Support, 4 Lugs 5-1> 5-7 B-K-1 wSURF Weld +2 Support'/A

P-32".LUG/PS/
D"s

Pipe port, 4 Lugs

XV E

Xi W

P-32"70"w

P-34-ll-w

P-34-llA-w
CH-2-576A-w

Pipe Branch Wel

Pipe to ELL, 2" ocket
Weld

Pi pe to c~o ing,2" Socket
C.H. ozzie to Flange

7-1

13-2 B-F

100/> of Weld

CH-4-576A-w

CH-6- 7 -w

,C -47-n

CH-48-n

CH-49-n

CH-50-n

CH-51-n

c .H. Nozzle to Flange

C. H. Nut No. 47

C.H. Nut No. 48

C.H. Hut No. 49

C.H. Hut No. 50

C.H. Nut No. 5'I

C.H. Nozzle to Flange

B-G-1 10 'f Huts

NE 7/75
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'Z
0pr5

0

7 II W NIP 528 P-32-LUG/PD/
D-s

Pipe Support, 4 Lugs 5-1 5-7 B"K-1 SURF Weld +2 Support N/A

P"32-LUG/PS/
D-s

Pipe Support, 4 Lugs

XV E

XI W

IX E

P"32"70"w

P"34"11"w

P-34-llA-w
CH"2"576A-w

CH-4-576A-w

CH-6-576-w

P-39-H15-s

Pipe Branch Weld, 2"

Pipe to ELL, 2" Socket
Meld

Pi pe to coupl in'g,2" Socket
C.H. Nozzle to Flange

C.H. Nozzle to Flange

C.H. Nozzle to Flange

PIpe Support, Lug

5-1) 5-5

7" I

13-2

9-Q

B-J

C"E" 1

1001 of Weld

Meld +2 Support

VII W HX"38-12- I N-

w

Shutdown Cooling Heat
Exchanger to Nozzle
Meld, 9"

8-4, 8-5 C-B 100'f the Weld

IV E

XIV W

P-81-H30-s

P-03-H9-s

Pipe Support, Stanchion

Pipe Support, Stanchion

10-6

3-2

C"E"1 Weld +2 Support

NES III 7/75
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PROGRAVi P AND SCHEDVLE
BY: ,. ~77
APP: DATE. (0- -17

IlEV ~PAGE —OF11 28

gz)
i5pmOC

E

0 o

ZONE

UJ
K C.

Om
UJ g0 goz
O.

DESIGNATION
AREA

DESCRIPTION

REFERENCE
DRAWING
NUMBER

o)
CC

O<0ol(g
0 jl~

mo~l-p
ozg
8~I

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

0prQ
fD 8

gQ D
Z

0

XI W NIP 529 CH-47-n

CH-48-n

CH-49-n

CH-50-n

CH-51-n

CH-52-n

CH-53-n

CH-54-n

CH-55-n

C.H. Nut- No. 47

C.H. Nut No. 48

C.H. Nut No. 49

C.H. Nut No. 50

C.H. Nut No. 51

C.H. Nut No. 52

C.H. Nut No. 53

C.H. Nut No. 54

C.H. Nut No. 55

14-4 B"G-1 VIS 1001 of Nuts

NES III 7/75





NUCLEAR ENERGY SERVICES, INC.

NES DIVISION
PROJECT 5530-9HP

PROGRAM PLAN AND SCHEDULE /
BY: DATE. Il 5~75

'PP.i DATE. I -II

EEP PAGE ~ OF PJI

KZWgpc

~ X EI~/Kl ulK
p 0

ZON AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

pp
lljPP

EXTENT OF

EXAMINATION~
REQUIREMENTS

PER'CODE

Kp—~K
EQ M

Q) D

O

7 XI W NIP

IX E

VII W

IV E

528 CH"52-

CH-53-n

CH-54"n

CH-55-n

P-39"HI5"s

HX-38-12-IN-
W

P-81 "H30"

C.H. Nut"No. 52

C.H; Nut No. 53

C.H. ut No. 54

C.H. Nut No. 55

Pipe Support, Lugr
Shutdo n Cooiin'g Heat
Excbanger to Nozzle

Pfd, 9"

Pipe Support, Stanchion

9-4

8-4; 8-5

10"6

C-E-1

C-B

SURF 1004 of Nuts

Weld +2 Support
t

1000 of the
We 1 d

Weld +2 Support

N/A

XIV W P-09-H9-E Pipe Support, Stanchion 3-2

NES III 7/75



PROGRAM PLAN AND SCHEDULE
NUCLEAR ENERGY SERVICES, INC.

NES DIVISION
PROJECT

5530-9NP
REv PAGE ~ QF 2B

gZ>
i5-~pa:

~ ill ~0 o

20NE

PL tz'.

O.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~
illI-p
Op@
OXI-

$0

Op
ltJI p

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

Ill E HIP 529 P-NES"37-R31 Pipe Support
s

P-NES-37"R3 Pipe Support

73 8"K"2 VIS All Support
Components

N/A

P-NES"37-R3 Pipe Support

-P-HES-37-R3 Pipe Support

P-NES-37-R3 Pipe Support

Iii W

P"31-SC5"s Pipe Support

P-31-H12-s Pipe Support

P"34"R4-s

P-39-31"s

P-39"32"s

Pipe Support

Pipe Support

Pipe Support

V-301-114-b Valve 301-114 Bolting

4-2

7-3

9-3

12" 1 B"G" 100'f Bolting
c2" Ola.

N 7/75
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PROGRAM PLAN AND SCHEDULE E

REF PAGE Q3- OF ~
p~z)
gapa:

p p

ZONE AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

p>.
Sap
poz5
ORI

$ O

z
pp~l-ppzxp-g
gX

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARY)

zp—~ K

$ 8gQclz
O

III M NIP 529 P"44.1-H3-s

V-38-13-b

Pipe Support

Valve 38-13 Bolting

12"2

8-1

B-K'"2

B-G"2

VIS All Support
Components

100~ of Bolting(2" Dia.

N/A

P-38-HS-'1"s

P-38"H2-s

P"40-HS-10-s

Pipe Support

Pipe Support

Pipe Support

8"3

io-4

B"K"2 All Support
Components

P-40-H20-s

V"40"11"b

Pipe Support

Valve 40-11 Bolting B"G"2 1004 of Bolting
K2" Dia.

V-01"07-b

V-01"MSER"V
-b
P-01-H26-s

Valve 01-07-Bolting

Valve MSER V3 Bolting

Pipe Support

1 "2

B-K- All Support
Components

NES III 7/75
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NES DIVISION
PROJECT 5530"9MP

PROGRAM PLAN AND SCHEDULE
BY ~OAYE: II

BEY PAGE 14 OF ~
gz)QC
i5 —~
I

«)Z
o o

ZONE
¹

Ill

0 EEE

lU g0 ~
KQ z

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

Qa~l-Q
Qz $

EXTENTOF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARYJ

z
Q—~ K
QOaE
mB>

Z
Q ~

Ill M NIP 529 V-Ol-12-b Valve 01-12 Bolting I "2 B-G"2 V IS 1004 of Bolting
( 2" Dia.

N/A

V"01-MSER-V
b

P"Ol"H24"s

P-31-H3"s

Valve MSER-V5 Bolting

Pipe Support

Pipe Support 4-2

B"K"2 All Support
Components

P-32-H4/D-s Pipe Support, 2 Units

P-32-LUG/PD Pipe Support, 4 Lugs
D"s

5-IE 5-7

P-32-SB1/PD Pipe Support, 2 Units
0-s

NIP 529

P"32-H3/0"s Pipe Support, 2 Units

P-32-SBl/PS .Pipe Support, 2 Units
D-s

P"32"LUG/PS
D"s

Pipe Support, 4 Lugs

NI'/75
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NES DIVISION
PROJECT 553~0" HP

PROGRAM P AND SCHEDULE
BY: ~OAYE:

REY ~PAGE 1$—OF ~
IL0gZ)OC

g I

~ LIED0 D

IlJ

D ulD m
O~D0 gK
0

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~gl-0
DIO

p

'z
ODgl-0

o~I

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARYj

R0—~ K

$ O (g
mp>5

g) D
X

o

7 I W NIP 529 PH"32"SS3/D"
s

Pump NGOl/D Support 5-1> 5-7 B-K"2 VIS All Support
Components

N/A

PH"32"PSF/D"
s

Pump NG01/D Support
Frame

PH"32"SS1/D"
s

Pump NGOl/D Support,
2 Units

PH"32"Hl/D-s Pump NG01/D Support,
4 Units

XV W

V-32» NG08/D.-

RV"47"t

Valve NG08/D Bolting

R.V. Bushing, Threads
and Washers

14-4

B-G"2

B-G" 1

1004 of Bolting
<2" Dia.

1004 of All
Visible

Components

RV-48-t R.V. Bushing, Threads
and Washers

RV"49"t R.V. Bushing, Threads
and Washers

RV-50-t R.V. Bushing, Threads
and Washers

NES III 7/7S
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PROGRAM PLAN AND SCHEDULE
BY. ~DATE. il 5 7d

REV PAGE L5 OF

pQZ)
boa:

0 0

ZONE

Ill
Q ~
0 ET7
TEj EO ~z
Q

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

p>-2

ulao0 z (g0-m
OMI

$ O

oo
W+go~z<

, 0-g

EXTENT OF
EXAMINA N

REQUIB ENTS
P KCODE
SUMMARY)

Z0erg
Z

0

7 I W NIP 529 PH-32"S 0-
s

PH"32"PSF/0-
s

Pump NGOl/D SupportlPump GOl/D Support
Frame

.5-1) 5-7 VIS All Support
Components

N/A

PM-32"SS1/D-
s

Pump NG01/D pport,
2 Units

PM"32"Hl/D-s Pump NG01/D Support,
4 Units

PH-NG01/0-b Pump GOl/D Bolting 1004 of Bolting
<2" Dia.

XV W RV-47-t R.V. Bushing, Threads
and Washers

R.V. Bushing, Threads
and Washers

14-,4 1004 of All
Vis'ible

Components

RV-49-t R.V. Bushing, Threads
and Washers

RV-50-t R.V. Bushing, Threads
and -Washers

NES III 7/75
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PROGRAM PLAN AND SCHEDULE
BY ~BATE: 'll

BEY PAGE 16 OF

~'z)

2ONE
!If

O co~ ~E

O ~pz
O.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

p0-z
ulap
0Z<g
OXI-

$0

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

zp—~ K

EEE 8
Z

0

XV W HIP 529 RV"51"t R.V. Bushing, Threads
and Washers

B-G-1 VIS 1008 of Al 1

Visible
Components

N/A

RV-52-t, R.V. Bushing, Threads
and Mashers

RV-53"t

RV-54-t

R.V. Bushing, Threads
and Washers

R.V. Bushing, Threads
and Washers

RV-55-t R.V. Bushing, Threads
and Mashers

XV RV-Bl-p

RV"08-i

R.V. Cladding

Dryer Support Brackets
(4)

14-5

14" 1B

B-I"1

B-N"2

6" X 6" Pa tch

All Accessible
Areas

RV-09-i Feeds ater Sparger
Brackets (8)

RV"10"I 'Guide Rod Support
Brackets (2)

N'/75
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PROGRAM PLAN AND SCHEDULE
GV ~GAVE:

REV PAGE U—OF ~
ogZ)
god
I

(I W(I

D
P~K
o 0

ZONE

Ill
(( I(;D ugOmill gO ~
KZ
a,

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMSER

O~
~Po
8ZB

mo~PO
az>
o~i

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARY)

Z0
P hC Pg

CQ W ~
Z

O

XV NIP 529 RV-11-i Surveillance Specimen
Holder Brackets, Upper
(3)

14-18 B-N" V I S All Accessible
Areas

N/A

RV-12-i

RV-05-i

RV-06-i

RV-07-i

RV-13-i

RV-14-i

RV"15-i

Surveillance Specimen
Holder Brackets, Lower
(3)

Feedwater Spargers

Core Spray Spargers

Core Spray Lines

Upper Core Grid

Core Shroud

Core Shroud Support
Ring

14-1 B"N" 1

XI RV-01-1

RV-02-i

Steam Dryer

Steam Separator

Xi M CH-576-12J- Nozzle 576"12J Flange
Bolting

13-2 B"G" 1004 of Bolting
2» Dia.

NES III 7/75
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PROGRAM PLAN AND SCHEDULE „,~„„,,~F
~A

REV
0

PAGE 18- oF ~
„pgz>
god

D UJ 5
0 0

ZONE
if

Ql

O Eo
EEI ~0 g
Kpz

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAICIIING

NUMBER

Og
OUI-P

0-LEIORI-
GO

pa~Ppozz
amh

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARYJ

zpix)
EEET ~~3m z
p

XI W HIP 529 CH-576-12K" Nozzle 576-12K Flange
Bolting

13-2 . B"G"2 VIS 1004 of Bol ting
< 2" Dia.

N/A

CH-576-07D- Nozzle 576-07D Flange
Bolting

IX E P-39-H15"s Pipe Support, 2 Units 9-4. C-E"2 All Support
Components

IV E

XIV M

XIII

.P-81"H30-s

P"03-H9-s

P-02"H10-s

Pipe Support, 2 Units

Pipe Support, 2 Units

Pipe Support, 2 Units

10-6

3-2

2-2

N'/75
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REV PAGE 1 9- GP ~
gz)
I

E

0 0

ZONE
Bm
O ~pz

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

00
ggI=0oiz0-g

EXTENT OF
EXAMINATION

REQUIREMENTS
PERCODE
(SUMMARY)

20

58~
0

lll E NIP 529 HYD-N14A Instrument Line
Penetration

15-1, lA B-E HYD

VIS
'rea Surrounding

Penetration 5
1004 Operating
Pressure

N/A

HYD"CRD-Rl

HYO"CRD-U2

HYD-CRD-T3

HYO-CRD-Q2

HYD-CRD-T4

HYD"CRD-U5

HYD-CRD-R6

HYD-CRD-S4

CRD Penetration

CRO Penetration

CRD Penetration

CRD Penetration

CRD Penetration

CRD Penetration

CRD Penetration

CRD Penetration

14-3

HYD"CRD-Rj

HYD-CRD-U8

CRD Penetration

CRD Penetration

NES III 7/75
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PROGRAM PLAN AND SCHEDULE

PAQJEGT 5530-9MP

EV: ~OAFE:
A

EEV ~PAGE 2Q OF ~
ZONE

LU
IL ~D EEE0 m
EEI +O ~OZ

„O.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~~l-0
<ze0-moEe

$0

00~l
02o~I

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

2.'

—~ C

Z
o

7 III HIP 529 HYD"FH"3 Flux Monitor Penetra"
tion

B-E HYD

VIS
Area Surroundin
Penetration 9
1008 Operating
Pressure

II/A

HYD-FH"6 Flux Honitor Penetra-
tion

HYD-FH"9 flux Hon.i tor Penetra-
tion

HYD-FH-12 Flux Monitor Penetra-
tion

HYD-FH"15 Flux Monitor Penetra-
tion

NE 7/75
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PROGRAM PLAN AND SCHEDUI E

tRot tet ~53.QHBP

sv: Q. ii~vE: t)~i-'~
APP: DATE: ~MM?
REy P PAGE 2 1 OF 28

I):Z)g0L

0>0
vw5
0 0

ZONE

w
K tgD wOmw <0 ~oz
0
0

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

00wl-0
EXTENT OF

EXAMINATION
" REQUIREMENTS

PER CODE

(SUMMARY| "

z0)-~w
Qoc)
c) w ~

Og
~~z
0

NIP 529 HYD-36-11 Instrumentation Lines
inside Drywell

15-1, f5-3
15-1A

B-P HYD

VIS
All Components
g 100@ Operating
Pressure

HYD"36-2

HYD-36-10

HYD-36-tl

HYD-36-7

HYD-36-8

HYD-36-3

HYD-36-12

,15-2

,15-5

715-7

,15-7

)15-2

)15"3

HYD-36-9 ,15-5

HYD-36-5 ,15-6

NES III 7/75
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PROGRAM PLAN AND SCHEDULE 'Y: ~~'DATE:
APP: ~V DATE:~I~
REV 0 22 28

PAGE OF

Ti
0
22:Z)
g 0 CC

~ g I|2
I Z 2
020
D 222 5
0 0

ZONE AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

EXTENT OF
EXAMINATION

REQUIREMENTS

. PER CODE
(SUMMARY)

Z0
I- ~ F%

mH>
T2)

2z
0

7 I I I HI P 529 HYD"

36-6'YD-36"1

HYD-01-1

i,nstrumentation L'ines
Inside Dryweil

1" Instr. lines from
Main Steam (East S West

15-8, 15-9
15-10

HYD

VIS
All Components 9
100/ Operating
Pressure

HYD-01"2

HYD-39-I.

Drains from Valves Ol-
OI } 01 "02

1" Pressure line on
Emergency Cond. Supply
(East and )|test)

,
15-17

- 15-18

HYD-39-4 Drains from Valves*39-
39 021 39 031 39

04.

, 9"2

HYD-33-1-

HYD-33"3

HYD-38-1

Drains from Valve 33-01

Drains from Valve 33-02

Drains from Valve 38-01

1 6-1

)
6-1

, 8-1

NE: 7/75
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PROJECT
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0
PROGRAM PLAN AND SCHEDULE

BY: +Q—DATE:

APP: ~DATE:~7$
REV PAGE —OF

23 28

pJJ.

JJ: z )
g 0 JJ:

>- pl
I z z
g>C9

D
0 0

ZONE

JJJ
JJ: JJ:D JJJ0 m
JJJ +0 ~pz
JJ

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

p>-z
IP<oozg0-JJJ02)

$ 0

z

ID%(

EXTENT OF
EXAM!NATION

REQUIREMENTS
PER CODE

(SUMMARY)

z0

JJJ 8 ~~ JJJ z
0

I I I N I P 529 HYD-38-3

HYD-40-1

Dra ins from Va 1 ve 38-13

Drains .from Valves
40-01, 40-09, rI0,10
40-11

15-8, 8-1

i 1 0-1

B-P HYD

VIS
All Components 9
100'perating
Pressure

N/A

HYD-40-3 1" Instrument Line from
Core Spray (Typ. of 2)

) 15-19

HYD-44.1-1

HYD-42.1"1

Drain Line on CRD Returr

Drain Line on Liquid
Poison

>
12-1

I 11-1

HYD-32"1

HYD-32"6 .

Drain Line on Suction
Valve BV-NG02-(A, B, C,
D, E)

I" F. E. Instrument
Line on Discharge Side
(A, B, C) D, E)

,15-15,16

HYD"32-8 Drain Line on Discharge
Valve BV-NG03-(A,B,C,D,
E)

NES III 7/75
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PROGRAM PLAN AND SCHEDULE

PBOJECT -~530:3HL=

BY: ~~BATE: g P"7~
REV 0 EFJ E8PAGE —OF

0
IL

>- BE. gI

~ > C5
p( g z

D
~ vu ~
0 0

ZONE

W
K ~
W wOm
EA> Qo g
fL
oz
0

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAV/ING
NUMBER

o>.z
U>l~o<ze0-u>oX+

ko

EXTENT OF
EXAhIINATION

REQUIREMENTS
PER CODE
(SUMhIARY)

O

QO EE>

EE> & g~E>> z
o

NIP 529 HYD-32"9 Drain Line on 2" Bypass
Valve from Valve BV-
NG03"(A,B,C,D,E)

15- 8 B-P HYD

VIS
All Components IB

1004 Operating=
Pressure

N/A

HYD-32"2 I" T.E. Thermo1(el I on
Suction Side of Pump
,{A,B,C,D,E)

is-8

HYD-32"3 I" dP Line Around Re-
circulation Pumps
{A,B,C>D>E)

)5-11,12,13
14

HYD"32-4 Drain Line From Recir-.
culation Pump NGOl

(A,B,C,D,E,)

i5- 8

HYD-32-5 T.E., Thermowell on Dis-
charge Side of 'Pump

(A,B,C>D;E)

'5-8

NE 7/75
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PAOJECT 5530-9MP

0
PROGRAM PLAN AND SCHEDULE

BY: DATE:

APP: ~DATE:~~
REV ~PAGE ~ OF PJI

0gz)
g Q tl

'z=
o g c3

D D
0 0

ZONE

lU
CC ~D EE)Om
ED QO~oz
D
0.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

QO

ulho
Hze

z
oa

D)l
8z
omI

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARYI

IX NIP 529 HYD-34-1 Drain Line on Valve
I V-34-01 on Head Spray

15-8, 7-1 B-P HYD

VIS
All Components
9 100ko Operating
Pressure

N/A

HYD-39-2 Drain Lines from Valves
39 07) 39 08) 39 09)
39-10

9-1
7

VI11 HYD-36-13

HYD-36- 14

HYD-36- 15

HYD-36-16

HYD-36-19

HYD-36-20

HYD-36-21

Instrumentation Line
Outside Drywell

15" 1

NES III 7/75
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PROJECT
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PROGRAM PLAN AND SCHEDULE
BY: ~DATEL
APP: ~Q DATE: ~~5

PAGE OF

IE Z )
IEI wO C

o Q

2ONE

Ul'C
ECDw0 EDwZO~

CC
O~
C.

AREA
DESIGNATION

AREA
DESCRIPTIOiN

REFERENCE
DRAV'ING
NUMBER

O~
w+go
CI~LS
O-w'ZI-

Oa
wl

EXTENT OF
~ EXAVINATION
REQUIREMENTS

PER CODE
(SUMMARY)

R
OI-r$
$ 0EC
EC U gQCl~
O

7 V I I I NIP 529 HYD-36-22 ..

YD-36-23':

YD-36"24.

Instrumentation Line
Outside Drywell

15-1 B"P HYD

VIS
Al.l Components
P IDOL Operating
Pressure

N/A .

YD-39-3- I" Pressure Line and
Valve on'Emerg, Cond.
(Typ. of 2)

15-8

HYD-39"5 Drain Lines..on Valves
39-05, and 39-06 on
Emerg, Cond Return

9"2

HYD-40-4 Instrument Line and
Valve on Core Spray
(Typ of 2)

VII YD-33-2 Drain Lines on Valve
IV-33"03 t , 6-I

HYD-33-4 Drain Lines on Va.lve.
IV-33-04

g 6-1.



PROGRAM PLAN AND SCHEDULE

5530-9MP

NUCLEAR ENERGY SERVICES, INC.

NES DIVISION
PAOJECT

BY: Q~ DATE:

APP: ~DATEI—t~
EEY PAGE OPp E7 E8

0
g Z)
I

0>0
D&~0

0 o

2ONE

W
K 0.D TEE0 m
TEE gO ~0 Z
p
0

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

00-z
gl-0

p

00gl 0olz
8~I

EXTENT OF
EXAM!NATION

REQVIREMENTS
PER CODE
(suMMARYI

z0

58m

O

VII HIP 529 HYD-38-2 Drain. Lines on Valve
IV-38-02

15-8, 8-1 B-P HYD

VIS
ll Components

100k Operating
ressure

H/A

7

VI HIP 529

HYD-38-4

HYD"01-4

Drain Lines on Valve
IV-38-12

Instrument Lines and
Valves from Main Steam
Lines

g
8-1

HYD-40"2

HYD-32-'7

Drain Lines on Valves
IV-40-02, IV-40"12

F. E. Instrument Lines
and Valves (A,B,C,D,E)

, 10-1

XI I I HIP 529

HYD-32-10

HYD-01-03

1" dP Lines and Valves
around recirc. pump
(A,B,C,D,E)

Drain Line on Warm-up
by-pass lines around
valves IV-01-03 and
IV-01-04 on Main Steam
Lines

NES III 7/75
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REFERENCE
DRAWING
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o>'z

777I~O

8-LE7
Gml

oo~Fo
Qzf

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

z0—~ K
(O EE)eH"
~~z
o

7 XIII NIP 529 HYD-31-1 Drain Lines on Valves
IV-31-01, IV-31"02,
IV-31-03, IV"31-04

15-8, 4-1 8-P HYD

.V I S

All Components
9 100/> Opera t i n
Pressure

N/A

HYD-72

HYD-60

HYD-79

Emergency Service-
Mater

Emergency Cond. Hake-up

Diesel Generator
Cooling

15-28A, 8 . Group
C

15-30A, 8

'5-33A, 8,
C, D

HYD"93

HYD-70

Cont. Spray Raw .Ma ter

Closed Loop Cooling
Mater

15-32"A7 8

15" 20

NE 7/75
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0 I z6PAGE OF

U.
0
(L Z )
5~5

g IEzZ

2 lu 50 0

ZONE

lU
K ~
0 Lij

UE P0 ~
K0 z
Q.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWiNG
NUMBER

O~
goal-0azg
o

—ill

$ O

'z
0O

~I~0ozz0-g
III

EXTFNT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY

z0

SD~
~Dc) z
o

I I I W NIP 536 RV-3-565Ew Nozzle inner radius 14-zB B-D UT 100/ of Nozzle
radius

Later

RV-4-566D-r Nozzle inner radius 14-zA

NIP 554 P-01-lz-w Pipe to Pipe Weld, 24" B-J 1008 of Circ.
Weld

P 1 j-1.5" I

III E P-31-3ID-w Pipe to Red. TEE, 18"

P-40-38B-w Pipe to ELL, Weld, 12"

P-40-38B-wDI ELL Long. Weld, Short
Side

10-1

12" of Long.
Weld

P1R-1.5-1

P8R-.75-2

P-40-38B-wD ELL Long. Weld, Long
Side

P"40-38B-wU Straight Pipe Long
Wel d

P-40-37B-w Pipe to ELL Weld, 12"

P-40-37B-wUl ELL Long. Weld, Short
Side

1004 of Circ.
Wel d

12" of Long.Wel

NES III 7/75
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gZ)
god

~R-
~ Ill ~0 0

ZONE

Ill
IL ~D EEEQmIll +0 g
~ Z
G.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUhIBER

0>.Z
gl 000-tuQMI-

%0~

X
po

EXTENT OF
EXAMINATION

REQUIREhIENTS
PER CODE
(SUMMARYj

0—~K
QO@)
BO
~G)~
0

III E NIP 554 P-40-378"wU

P"40-378-wD

ELL Long. Meld, Long
Side
Straight Pipe Long.
Meld

10-1 8-J UT 12" of Long. P8R-,75-2

ill M NIP 563 RV-4-565E-w Nozzle to Safe-end, 28'4-28 8-F 1004 of C i rc.
Mel d

P8F-1.5-1

I W

NIP 554 P-32-75-w

P-32-62-w

P-32-62-wU

P-32"65"w

Safe"end to Pipe,28"

Pipe to Valve NG02/E,
28"

Straight Pipe Long.
Weld

Pipe to ELL Meld, 28"

5" 1, 5-6

8-J

12" of Long.
Weld

1004 of Circ.
Weld

P-32"65"wU Straight Pipe Long.
Mel d

12" of Long.
Weld

P"32-65"wDl ELL Long. Weld, Short
Side

P-32-65-wD2 ELL Long. Weld, Long
Side

N 7At'75
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llJ
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AREA
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REFERENCE
DRAWING
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o>~
LUl<o0 z (g

oo~l oozz
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REQUIREMENTS
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(SUMMARY)

z0—~ K

g>g~Dgz
O

8 i W HIF 554 P-32-19-w

P-32-19"wU1

Pipe to ELL Meld, 28"

ELL Long. Meld, Short
Side

.5-1, 5-6 B-J UT 1004 of Circ.
We 1 d

12" of Long.
Meld

8F- 1.5-1

P-32"19-wU2 ELL Long. Weld, Long
Side

I I M

NIP 541

P-32-19-wD

PM-NGOIE-b

V"NG02E"b

V-HG03E"b

Straight Pipe Long.
Weld

Pump HGOI/E Bolting+,
16 Bolts

Valve NG02/E Bolting;
24 Studs, 48 Huts

Valve NG03/E Bolting"-,
20 Studs, 40 Huts

5-1, 5-7 B-G-1 1001 of Bolting
> 2" Dia.

P 1 s-2. 5

P1S" 2. 0
1N-2.0

1S-2. 0
1H-2. 0

XV W Hip 533

HIP 534

RV-3"563/7-w

RV"56-1

R.V. to F 1 ange Me 1 d,
96" CM from

307'lange

Ligament Area,
Hole Ho. 56

i4-6

14-4

B-C

B-G-1

100'f Meld

1004 of Ligament

1-LF-1

NEs III 7/75 ~ I f bol ting i s removed, a 1 i quid penetrant examinat ion sha1 1 be performed a 1 so (NEs 528)
-Individual bolting designations to be determined and marked in the field per figure 14"7
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AREA
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REFERENCE
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o>'
ulled oozo8m'XTENTOF

EXAMINATION
REQUIREMENTS

PER CODE
(SUMMARY)

z
—~ !L0-
QO ~
mH>

Q) Dz
0

8 XV M NIP 534 RV-57" 1

P

Flange Ligament Area,
HoIe 57

14-4 8-G-1 UT 100~ of LIgamen Pl-LF-1

RV-58-1 Flange Ligament 'Area,
Hole 58

RV"59"1 Flange Ligament Area,
Hole 59

RV-60-1 Flange Ligament Area,
Hol e 60

RV"61-1 Flange Ligament Area,
Hole

61'V-62-1

Flange Ligament Area,
Hole 62

RV-63"1 Flange Ligament Area,
Hole 63

RV-64-1 Flange Ligament Area,
Hole 64

HIP 541 CH-56-b

'H"57-b

C.H. Stud No. 56

C.H. Stud No. 57

1008 of Studs P1S-6.25

N 7/75
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IE.0g2)
«( 0 K
m

1
111

E

0QG

0 0

ZONE

1U
K ~D EAEOm
111 +o g02K
0

AREA
DES!GNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

00-2
UJ40
828
OXI-

%o

00
02<0-g

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

0—~ C
fo m
mo~ qk

m 2
o

8 XV W NIP 541 CH-58-b

CH-59-b

CH"60-b

CH"61"b

CH"62"b

CH"63-b

CH-64-b

C.H. Stud No. 58

C.H. Stud No. 59

C.H. Stud No. 60

C.H. Stud No. 61

C.H. Stud No. 62

C.H. Stud No. 63

C.H. Stud No. 64

I4-4 B-G-1 UT 1000 of Studs PlS-6.25

XI W NIP 538 CH-3"574G"w C.H. Her id Iona l Weld,
911

13-3 B-B 108 of Weld P1F"431C

CH"2-574-w C.H. Circumferential
Dome Weld, 18" Length:>

54 of Wel d

CH-1-574GH-w

CH"1"574HA-w

C. H, F 1 ange We 1 d

C.H. Flange Weld

B"C 1000 of Weld

NES III 7At'75 :"location to be selected in the field.
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o5(5
2 ills
0 0

ZONE AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~
illl p<zeP-illof I

%o

pollll-p

GP

EXTENT OF
EXAMINATION

REQUIREMEHj8
PER CO 5
(SU RYI

z
~ Kp

z
o

XV W NIP 541 CH-58-b

CH-59"b

C.H. Stud No. 58

C.H. .Ud No. 59

B-G-I 100'f Studs Pls-6.25

CH-60-b

CH-61-b

CH-62"b

CH-63-b

C.H. Stud No. 60

C.H. Stud No. 6i

C.H. Stud No. 62

C.H. Stud No. 63

XI W NIP 538

CH-64-b

CH"3"574G-w

C.H.

C.H.
91 I

Stud o. 64

.eridional Weld, 13" 3 104 of Weld P1F-431C

CH-3"574H-

CH-2"574-w

C.H. Meridional Weld,
9l I

C.H. Circumferential
Oome Weld, 18" Length<

5/ of d

CH-1-574GH-w C.H. Flange Weld 8"C 100 of Weld

CH"1-574HA-w C.H. Flange Weld

NES I I I 7/75 '"location to be selected in the field.
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IL0<z)
i5 —m

pc
I

<PZw mm
0 0

ZONE

LO

Om
m PO~pzK

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

p)-Z

tulip
8ZR
O)l

z
pp

gg I p
EXTENT OF

EXAMINATION
REQUIREMENTS

PER CODE

(SUMMARY)

\
Zp

mBg
~Dm z
0

8 X I W NIP 539 CH-1-576L-w C.H. to Safety Vent
Nozzle Weld

13-2 1004 of Weld PIF-431C

CH-1-576M-w C.H. to Safety Vent
Nozzle Weld

CH-3-576F-w C.H. to Safety Vent
Nozzle Weld

HIP 562

HIP 541

NIP 536

CH-2-576B-w

CH"2"576C-w

CH"4-576B-w

CH-56-n

CH-57-n

CH-58-n

CH-59-n

CH-60-n

CH-61-n

H-I-576L-r
H-1-576M-r

Nozzle to Flange Meld

Nozzle to Flange Meld

Nozzle to Flange Meld

C.H. Nut No. 56

C.H. Nut No. 57

C.H. Nut No. 58

C.H. Hut No. 59

C.H. Nut No. 60

C.H. Nut No. 61

Nozzle inner radius
Nozzle inner radius

13-2

B-F

B-G-I

B"0

1004 of Huts

100.q of radius

P 8R- 1.5-2

PIN"6.25

Later

NE 7/.75 CH-3-576F-r Nozzle inner radi
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PAGE OF

zz)
I

~QU
1-

tube

O 0

ZONE

CC ~D QJOm
LU +0 00 z

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

o>z
g P<o0>O
amp

z
O0

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

0—~ K

X
o

XI M NIP 541 CH-62-n

CH"63-n

CH-64-n

C.H. Nut No. 62

C.H. Nut No. 63

C.H. Nut No. 64

14-4 B-G-1 UT lOOF of Nuts P1N-6.25

X W

V I I I E

NIP 564 HX-39-111SH-
w

HX"39-lllRN-
w

NIP 554 P-39-13C-w

P-39-46A"w

P-39-7-w

Emergency Cond. Heat
Exchanger Dome Meld,
5" Length

Emergency Cond. Heat
Exchanger Nozzle Weld,
12" Length

Pipe to ELL Weld, 12"

Pipe to ELL Meld, 10"

Pipe to Valve 39-06,
10"

9-li 9-5

9-2i 9-5

9-1

9-2

C-A

C-B

C-F

208 of Weld

1004 of Meld

1008 of Meld

P8F-1.5-1

P8R-.75-2

P-39"7"wU Straight Pipe Long.
We 1 d

12" of Long. We 1

NES I I I 7/75
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LZ)
I

~KG
m QJ 50 0

ZONE

Ul
K ~
om
o gaa
Q.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O>-
2.'III~O

8~8
OMI-

%o

EXTENT OF
EXAMINATION

REQUIREMENTS
PERCODE

(SUMMARY

Z0I=r g
$ o Pg

mB>~m ~
o

VII W

VI E

NIP 554 P-38-10-w

P-38-31"w

II P-81-646-w

Pipe to Valve
38-05,12'ipe

.to Pipe Weld, ~ 8"

Pipe to Pipe Weld, 12"

8-2

10-3 C-G

100~ of Weld P8R-,75-2

P8R-,75-3

P1R-,75"2

NE 7/75
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LL0gz)
g 0 CC

I

oM(9

~ LV ~0 o

ZONE

K ~D lEE0 m
lU ~o 0Oz

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~
lid I P<ze0-llj
oWI

4o

Uj I o
o-g

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARY)

'z
—~ K0

@JAN~2m z
o

III E NIP 528 P-31-H9-s Pipe Support, Stanchion 4-2 B-K-I SURF'eld +2 Support
t

N/A

P-NES-37" 12-u Pipe to Valve 37-04,2"
Socket Meld

7-2 B-J 1004 of Weld

P-NEs"421-3-If, valve 42.1-02 to
Reducer, Socket Meld

III W

I I W

P-32-75-w

RV"4-565E"w

P-32-23-w

Safe-end to Pipe Meld

Nozzle to Safe-end Mel
r

Pipe to Valve NG08/E,
2" Socket Weld

5"1, 5"6

14-2B

5"1, 5-6

B"F

B-J

P-32LUG/PD/E-
s
P-32LUG/PS/E-
s

Pipe Support, 4 Lugs

Pipe Support, 4 Lugs

5-1, 5-7 B-K-1 Meld +2 Support
t

XV E P-NES-37-I-w Pipe to Reducer, 2"
Socket Weld

7"1 B-J 100K of Weld

NES III 7/75
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II.0KZ)
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'C Q

0 CI

ZONE AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

ooZ

SSI40
Oo

IS) I

0Zg

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUM

R0

$ 0 ISSOg
ES)

D

0
z

8 XIW NIP 528 CH-2-5768-w

CH"2-576C-w

CH"4-5768-w

CH-6"p

CH-56-n

CH-57"n

CH-58-n

CH-59-n

CH-60"n

CH-63-n

.H. Nozzle to Flange

C.H. Cladding

C.H. Nut No. 56

C.H. Nut No. 57

C.H. Nut N . 58

'.H.~ut

C.H. IIDE

No. 59

No. 60

C.H. Nut No. 61

C .H. ozzie to Flange

C.H. Nozzle t Flange

13-2

1/
8-F

8"I-l

8-G-1

+SU F 1004 of Wel d

6" X 6" Patch

1004 of Nuts

N/A

CH-62-n

CH-63"n

CH-64-n

C.H. Nut No. 62

C.H. Nut No. 63

C.H. Nut No. 64

N 7/75
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0ILm2)
g I~2

0EQ
D~mm

0 0

2ONE

PL'

W mOm
m +
8

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

0Omml-0
0-gOUI-

%0~

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARY)

20—~ K
Qom
mo~g

m 2
0

8 XI M N I P 528 CH-2-576B-w C.H. Nozz I e to F I ange 13-2 B-F SURF 1004 of Meld '/A
CH-2-576C-w C.H. Nozzle to Flange

CH-4-576B=w C.H. Nozzle to Flange

CH-6-p .. C.H. Cladding 13"1 B-I-1 6" X 6" Patch

VI E V-40-03-b Valve 40-03 Bolts:" .10"3 C-D 104 of Bol ts/
Joints

V-40-05-b

V"93-52-b

P-81-SC22-'s

Va 1 ve 40-05 Bol ts:"

Valve 93-52 Bolts+

Pipe Support, 4 Lugs 10-6 C"E" 1 Meld +2 Support
t

NES III 7/75
2 bolts to be selected and marked in field, if > 1" (only if removed)
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¹

UJ
K ~

QJ0 m
LU Q0 ~p 2.K

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE
(SUMMARY)

Kp
QOg)Og

D~Q~
O

8 XI W N I P 529 CH"56-n

CH»57-n

CH-58-n

CH-59-n

CH-60-n

CH-61-n

CH-62-n

CH"63"n

CH-64-n

C.H. Nut No. 56

C.H. Nut No. 57

C.H. Nut No. 58

C.H. Nut No. 59

C.H. Nut No. 60

C.H. Nut No. 61

C.H. Nut No. 62

C.H. Nut No. 63

C.H. Nut No. 64

8-G" 1 V I S 1004 of Nuts N/A

NES I I I 7/75
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g 2 )
< 0 K
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2 2
O>(5

gWg
O 0

ZONE AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

0-O~
W+go
02W0

Oh>C-

OOO

'2
OO

W+gO
Qz
O~i

EXTENT OF
EXAMINATION~

REQUIREMENTS
PEfj,CODE

ISOMMARTl

O—~ K

EQ D g~z m 2
O

VI E NIP 528 V-40"03-b Valve 40-03 Bolts"- = 10-3 SURF 10/ of Bol ts/
J

'

V-40-05-b

V-93"52-b

P-81-SC22-s

Valve 40-0 ol ts

Valve 93-52 Bolts+

Pipe Support Lugs 10-6 C-E-1 Weld +2 Support

:" 2 bolts to be selected and marked in field, if > 1" (only if removed).
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0a:z)(0C

~>G

0 0

ZONE
if

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAVIING
NUMBER

00-z
mao0 z (g

8(I

z
00~F0

az<

EXTENT OF
EXAMINATION

REQUIREMENTS
PER CODE

(SUMMARY)

0

z—gg D

0

8 III C NIP 529 P-42.1-R2-s Pipe Support 11-2 B-K"2 VIS All Support
Components

H/A

-42.1"R3"s

-31-SCl-s

Pipe Support

Pipe Support

-31-H9-s Pipe Support

-40-H53-s

P-40-HS-2-s

.P-40-IjS-1-s

-37-04-I

Pipe Support

Pipe Support

Pipe Support

Valve 37"04 Bolting

10-4

7-2 8"G-2 100/'f Bolting
<2" Dia.

Ill M

-37-05-b

P-01-H22-s

Valve 37"05 Bolting

Pipe Support, 2 Units 1 "2 B"K"2 All Support
Components

N'/75
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0 0

ZONE
¹

om
111 +0 ~0 g
CC
Q.

AREA
DESIGNATION

AREA
DESCRIPTION

REFERENCE
DRAWING
NUMBER

O~
illI 0O~Q
O>l-

$0

z
00

111 +g 0
QZ
QZI

EXTENT OF
EXAM!NATION

REQUIREMENTS
PER CODE

(SUMMARY)

R0—~ CC

0

8 II W NIP 529 P-32-H4/E-s Pipe Support, 2 Units 5-), 5-7 B-K-2 V IS All Support
Components

I</A

P-32-H3/E-s Pipe Support, 2 Units

P"32-SBI/PS/
E-s

Pipe Support

P-32-SB1/PD/ Pipe Support
E-s

P-32-LUG/PD/
E-s

Pipe Support, 4 Lugs

P-32-LUG/PS/
E-s

Pipe Support, 4 Lugs

-32-NG08/E- Valve HG08/E Bolting B-G-2 I004 of Bolting
(2" Dia.

PH-32-SS3/E-s Pump NGOl/E Support B-K-2 All Support
Components

PH-32-PSF-s Pump HG01/E Support
Frame

NES I I I 7/75



NUCLEAR ENERGY SERVICES, INC

NES DIVISION
PROJECT

5530-9MP

PROGRAM PLAN AND .SCHEDULE r,

REV
0 14 26

PAGE OF

pILLz)gOK
)- g I
I 2
0>Q~x-<Z
~~K

D0 0

ZONE

K
Om
IJJ
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0
I 0oz

ohl-
0

z
pa
I po~z
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(SUMMARY)

z0

8

0

8 I W NIP 529 PH-32-SSl/E Pump NG01/E Support
2 Units

~
5-1

~
5-7 B-K-2 VIS All Support

Components
N/A

PM-32-HI /E-s Pump NGOI/E Support
4 Units

XV W RV-56-t R.VS Bushing, Threads
and Washers

B-G" 1 1004 of Al 1

Visible
Components

RV-57"t RE VS Bushing, Threads
and Washers

RV-58- t R.VS Bushing, Threads
and Washers

RV-59- t R.VS Bushing, Threads
and Washers

RV-60-t R.V. Bushing, Threads
and Washers
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z0

C) M
Q)

0

XV W HIP 529 RV-61-t

RV"62-t

R.V. Bushing, Threads
and Washers

R.V. Bushing, Threads
and Washers

8"G" 1 V IS 100/, of All
Visible
Components

N/A

RV-63-t R.V. Bushing, Threads
and Washers

R.V. Bushing, Threads
and Washers

XI W

RV"C2-p

H-6-p

H-576",12H-b

R.V. Cladding

C.H. Cladding

Nozzle 576-12H Flange
Bolting

13-1

13"2 B-G"2

6" X 6" Patch

100~ of Bolting( 2" Dia.

H-576-07E-b Nozz le 576-07E F 1 ange
Bol ting

NES III 7/75

H-576-07 F-b Nozzle 576-07F Flange
Bolting

H-576-12A-b Nozzle 576-12A Flange
Bolting
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Ul1 p
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Ell I poz<

EXTENT OF
EXAMINATION~

REQUIR ENTS
PE DE
S MMARYj

Z0

$ o pg

CD A g~SZ
O

8 XV W HIP 529 RV"61"t

RV-62-t

R.V. Bushing, Threads
~and Washers

and Washers

B-G"1 VIS 100'f Al 1

Visible
Components

'IA

XI W

RV-63-t

v-64-t

V-C2-p

H-6-p

H-576-12N-b

P'576-07E-6

CH-576-07 F-b

R.V. Bushing, Threa s-.
and Washers

I'.V.Bushing,~Threads
and Washers~

R.V. Cladding

C . Cladding

Hozzle 576-12H Flange
Bolting

Hozzle 576-07E Flange
Bolting

Nozzle 576-07F Flange
Bolting

14-5

13-1

13-2 B-G-2

6" X 6" Patch

I'00/< of Bo 1 ting( 25I~Oia

NES III 7/75
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Zo—~K<ogmo~
D~D m z

o

iYI W

X W

NIP 529 P-39-Hl-s

P-39-SC1-s

Pipe Support, 2 Units

Pipe Support

9-4

9-3

C-E-2 VIS All Support
Components

N/A

VIII -39-05-b Valve 39-05 Bolting 9-2 B"G-2 100~ of BoltIng
( 2" Dia.

VII W

-39-06"b

-42.1-03-b

P-38-SC12-'s

Valve 39-06 Bolting

Valve 42.1-03 Bolting

Pipe Support 8-4 C-E-2 All Support
Components

VI W

VI E

P-81-H15-s

-40-02-s

-40"02"b

Pipe Support

Valve 40-02 Support

Valve 40-02 Bo]ting

10-5

10-1 B- K-2

B"G-2 1004 of Bolting( 2" Dia.
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ulF<O
OZQ0-uJOXI-

%O~

Z
00

uJ I PQZZ0-g
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REQUIREMENTS
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Z0

CO Mg Z
O

Vl E HIP 529 V"40-03"b Valve 40-03 Bolting 10-3 C-D VIS 100/ of Bolting
) I" Dia.

N/A

v-4o-o5-I

V-93-52-b

Valve 40-05 Bolting

Valve 93-52 Bolting

NES III 7/75
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++goDz~0-wORI-
GO

Oa
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REQUIREMENTS
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z0r-r g
EQ 4 ggc)z
O

8 III NIP 529 HYD-36-11 Instrumentation Lines
Inside Drywell

15-1, $ 5-3
15" 1A

B"P HYD

VIS
All Components
0 ll OF> Operating
Pressure

N/A

HYD-36-2

HYD-36-10

HYD-36-4 .

HYD-36-7

HYD"36-8

HYD-36-.3

HYD-36-12

HYD-36-9

HYD-36-5

)15-2

,15-5

,15-7

,15-7

,15-2

)15-3

)15-5

,15-6
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ill
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AREA
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REFERENCE
DRAWING
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REQUIREMENTS
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Rp-~CC
g o pg
mO

gQ D
Z

0

NIP 529 HYD-36-6. Instrumentation Lines
Inside Drywall

15-1; IA.,Q B"P HYD

VIS
All Components 9
110/, Operating
Pressure

N/A

HYD-36-1

HYD-Ol-l. I" Instr. lines from 15-8, 15-9
Hain Steam (East 6 West 15-10

HYD-01-2 Drains from Valves 01-
01, 01-02

HYD-39=1

HYD-39-4

1" Pressure line on
Emergency Cond. Supply
(East and West)

Drains from Valves 39-
01, 39-02, 39-03, 39-
04

,
15-17
15 1

HYD-33-1

HYD-33-3

HYD-38-1

Drains from Valve 33-01

Drains from Valve 33-02

Drains from Valve 38-01

p.6-1

3
6-I

, 8-1

NES I I I 7/75
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(s UMYARYI

Z0pxc
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z
o

III NIP 529 HYD-38"3

HYD-40-1

Dra ins from Va 1 ve 38-13

Drains fror» Valves
0-01 40-09 BIO 10

40-11

15-8, 8-1

,10-1

B"P HYD

VIS
All Components 9
1101 Operating
Pressure

N/A

HYD-40-3 I" Instrument Line from
Core Spray (Typ. of 2)

) 15"19

HYD-44. I"1

HYD-42.1"1

Drain Line on CRD Returr

Drain Line on Liquid
Poison

) 12-1

)
11-1

HYD-32"1 Drain Line on Suction
Valve BV-NG02-(A, B, C,
D, f)

HYD"32-6 1" F. E..instrument
Line on Discharge Side
(A,B,C,D,E)

)15-15, 16

HYD-32-8 Drain Line on Discharg
Valve BV-NG03-(A,B,C,D,
E)
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z
O
F x Fu< o PgKogCOD g~c)z
o

HIP 529 HYD-32-9
O

Drain Line on 2" Bypass
Valve from Valve BV-
NG03-(A,B,C,D,E) "

i5- 8 B-P HYD

VIS
All Components Q

IIOi> Operating
Pressure

H/A

HYD-32-2 T E Thermowell on
Suction Side of Pump
(A,B,C,D,E)

HYD-32-3 I" dP Line Around Re"
circulation Pumps
(A,B,C,D,E)

I5-11,12,13

HYD-32"0 Drain Line From Recir-
culation Pump HGOI

(A,B,C,D,E,)

>5- 8

HYD-32-5 T.E. Thermowcll on Dis-
charge Side of Pump
(A,B,C,D,E)

15-6
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po
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(SUMMARY)

'z
0r-x5

z
0

8 IX NIP 529 HYD-34-1 Drain Line on Valve
IV-34-01 on Head Spray

15-8, 7-1'-P HYD

VIS
All Components
9 1 10~> Operating
Pressure

N/A

HYD-39-2 Drain Lines from Valves
39-07, 39-08, 39-09,
39-10

9-1

Vill HYD-36-13

HYD-36-14

HYD.-36-I5

HYD-36-16

HYD-36-19

HYD-36-20

HYD-36-21

Instrumentation Line
Outside Drywell

15-1-
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DESCRIPTION
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Od
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EXAh!INATION
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PER CODE

(SUh!h!ARYj

z0—~ }}:
<O EE}Ko~
o~= "-

p VIII NIP 529 HYD-36-f2

YD-36-23,.

YD-36"2II

YD-39-3
Y

Instrumentatio'n Line
Outside Drywall

l" Pressure Line and
Valve on Emerg. Cond.
(Typ. of 2)

15-1

i5-8

B"P'YD
VIS

All Components
IIO/ Operating

Pressure

HYD-39-5

HYD-40-4

Drain Lines .on Valves
39-05, and 39-06 on
Emerg, Cond Return

,P

instrument Line and
Valve on Core Spray
(Typ of 2)

9-2
~

7

VI I YD-33-2 Drain Lines on Valve
IV-33-03 , 6-1

HYD-33-4 Drain Lines on Valve
IV-33-04

s 6-.l
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z0
}- < }%f 0 EDOg

ED D

0

8 Vii NIP 529 HYD-38-2 . Drain Lines on Valve
IV-38-02

15-8, 8-1 B-P HYD

VIS
ll Components

> 110~> Operating
ressure

- H/A"

HYD-38-4 . Drain Lines on Valve
IV-38-12

) 8-1

VI NIP 529 HYD-01-4 Instrument Lines and
Valves from Main Steam
Lines

HYD-40"2 Drain Lines on Valves
IV-40-02> IV-40-12

) 10-1

HYD"32"7 F. E. Instrument Lines
and Valves (A,S,C,D,E)

HYD"32"10 1" dP Lines and Valves
around rccirc. pump
(A}BictD}E)

XIII H I P 529 HYD"01-03 Drain Line. on warm-up
by-pass lines around
valves IV-01-03 and
IV-01-04 on Main Steam
Lines
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'z
0-~K
Qo~
(DBg~Sz
o

8 XIII NIP 529 HYD-31-1

HYD-02

HYD-03

Drain Lines on Valves
IV-31-01, IV-31-02,
IV-31"03, IV-31-04

Hain Steam-External
Isolation Valve to
Turbine Inlet

Main Steam-Turbine
By-pass to Condenser

15-8, 4-1

2-2

3-1

B-P

Class
B

Non-
Exemp

HYD

VIS
All Components
Q1104 OperatIng
Pressure

All
Components'25%%u

Design
Pressure

H/A

HYD"39

HYD-81

HYD-38

Emergency Cond. Steam
Supply and Return
Lines(Outside Drywell
only)

Core Spray (Outside
Drywell Only)

"Shutdown Cooling
(Outside Drywell Only)

9-1, 9-2,
9-3, 9-4

10-2, 10-3

8-1, 8-2

All Components
at 1004 System
test pressure
All Components
1258 Design
Pressure

HYD-38/3 Shutdown Cooling,3"
By-pass Line

8-2 Class
B

Exemp
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Z0-~K
mB o~3m z
0

HIP 529 HYD-33 Clean-up Heat Exchang™
ers etc. (Not incl.
Filters, Demins)

15-34 roup
C

HYD

VIS
All Components *

1000 Operating
Pressure

N/A

YD-70-201 CLCW to Drywell Air
Cooler"-

15-25

YD-70-205

YD-70"32

CLCW to Equipment Drai
Sump"- .

CLCW to Recirc. Pump
Motor:"

15-24

YD"70-33 CLCW to Clean-up. Non-
Reg. Heat Exchangers,
Precoat Cooler, etc.

15-23

YD-44 CRD Ins/withdraw Lines
from CRD Housing
Flanges to CRD Hydrauli
Control Units~

15-31

NE 7~75 :> Systems inside Drywell.



APPENDIX D

System Isometrics and Dia rams

The system isometrics and plant component diagrams presented in this Appendix

show the physical location and identification numbers for all examination

areas. Valve, pump and heat exchangers, etc. have also been identified by
11

their Niagara Hohawk numbers a'Iong with penetrations and flow directions.

Figures l-l through 12-2 are system piping isometrics. Reactor vessel com-

ponent drawings are Figures 13-1 through 14-6. All hydrostatic test areas

for Quality Groups A, 8 and C are illustrated in Figures 15-1 through 15-40.

A detail breakdown of the isometric/diagrams is presented in Table D-l.





TABLE D-1 SYSTEM ISOMETRICS AND DIAGRAMS

Fi ure Set Number
Nine Mile Point

S stem Number System Descri tion

10

12

13

14

15

01

02

03

31

32

33

34,37

38

39

40

44.1

Main Steam

Main Steam

Main Steam

Feedwater

Recirculation

Cleanup

Vent, Drain

Shutdown Cooling

Emergency Condenser

Core Spray

Liquid Poison

CRD Return

Closure Head

Reactor Vessel

Hydrostatic Test
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APPEND I X E

TECHNICAL SPECIFICATIONS DEVIATIONS

The Niagara Mohawk Power Corporation Nine Mile Point Unit l,was designed and

constructed prior to the adoption of Section XI of the ASME Boiler and Pres-

sure Code. Accordingly, provisions for direct accesibility to portions of

some examination areas or for removable insulation were not incorporated

into the plant design. In addition, certain Section XI requirements have

been excluded from the ten-year inservice inspection program since they are

not applicable to BWR's (i.e. pressurizer, steam generators, and removable

core-support structures).

As established in Table 4.2.6a of Nine Mile Point Technical Specifications,

the following examination categories are excluded from the requi rements of

the ASME Code Section XI, because plant design and high radiation levels
pre-'lude

access to these areas:

'I) Category B-A, Pressure Retaining Welds in Reactor Vessel Beltline

Region, not accessible.

(2) Category B-B, Pressure Retaining Welds in Vessels: Only Closure

Head circumferential and meridional welds will be examined, corre-

sponding welds in the reactor vessel and bottom 'head not accessible.

(3) Category B-D, Full Penetration Welds of Nozzles in Vessels: The

nozzle to vessel welds will not be examined as they are covered by

non-replaceable insulation.'ecirculation inlet nozzle to vessel

welds wi 11 be examined.





(4) Category B-G-l, Pressure Retaining Bolting, 2 inches and larger in

diameter: a visual examination has been substituted for the required

volumetric method for the Class A feedwater check valves since non-re-

placeable insulation makes the valves inaccessible for volumetric and

surface examinations. A visual examination has been substituted for

the required surface examination for the Closure Head studs and nuts»

since they have been Parkerized (corrosion treatment), rendering

surface, examination results invalid,

(g) Category B-H, Vessel Support, not accessible.

(6) Category B-K-I, Support Hembers for Piping, Valves, and Pumps: A

f
liquid penetrant examination has been selected in lieu of the re-

quired volumetric examination for. the Group A integrally welded ex-

ternal support attachments due to geometrical considerations. A

visual examination will be recommended if the surface conditions can

not be made compatible with proper surface penetrant examination

prerequirements.
/

(7) Category B-L-2, Pump Bodies: The internal pressure boundary surface

of the recirculation pumps is not accessible.

(8) Category B-H-2, Valve Bodies: The internal pressure boundary surface

of the recirculation suction and discharge valves is not accessible

since this would require draining reactor vessel water.

(9) Category B-N-I, Interior of Reactor Vessels: The core plate, lower

core grid and liquid poison spargers are not accessible for visual

inspection during normal refueling outages.





(10) Category C-B, Pressure-Retaining Nozzle Welds in Vessels: A liquid

penetrant examination has been substituted for the required volumetric

method for the shutdown cooling heat exchanger inlet/outlet nozzle welds

since they are effectively non-ful 'I-penetration socket welds.

(ll) Category C-E-1, Support Members for Piping, Valves and Pumps: A visual

examination may be substituted for the required liquid penetrant ex-

amination for the Group 8 integrally-welded external support attach-

ments due to surface conditions and geometrical considerations.
'

(12) Category C-F, Pressure-Retaining Welds in Piping, Pumps, and Valves

in Systems Which Circulate Reactor Coolant: A hydrostatic pressure

test has been substituted for the required volumetric examination in
I

all of non-exempt Group 8 Feedwater System (System No.'s 29, 30, 50).

These portions of the Feedwater System are covered by Non-replaceable

insulation and thus are considered inaccessible for volumetric and

surface examination according to Nine Mile Point Unit 1 Technical

Specifications Paragraph 4.2.6 stipulations. Porti'ons of Feedwater

(System 50) and C'ieanup (System 35) that are in high radiation areas

(demineralizers, filters, sludge tanks, etc.) will not be examined.
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APPENDIX F

,Pre-examination Re uirements

,General provisions for accessibility have been defined by Subarticle IWA"1500

of Section XI of the ASNE Boiler and Pressure Vessel Code.

In addition to the requirements of the Code, adequate water, electricity

and air outlets should be provided at convenient locations for operation of

the examination equipment. Sufficient lighting should also be provided to

permit free movement to and illumination of all the required examination areas.

Access platforms and ladders as well as temporary radiation shielding in high

radiation areas should be given special consideration to reduce examination

personnel exposure time.

Access routes should be planned to permit the free passage of examination per-
I

sonnel and equipment, also any temporary ladders or scaFfolding required.
N

Where piping passes directly underneath floor grating, removing the grating,
I

permitting access from the top, should be considered rather than a tight, time-

consuming, crawl route.

In all cases where manual examination techniques are employed, it is required

that the access be sufficient to enable a man's head and shoulders to be with-

in 24 inches of the area to be examined.





Insulation must be removed as required to perform the component and

system piping weld examinations.

When Category B-L-'2 valve internal pressure boundary visual examinations

are required, the subject components must be taken apart and after the

examinati ons, re-assembled.
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APPENDIX G

Qualit Assurance

/he Quality Assurance Program to be implemented for the Nine Mile Point

Unit 1 Inservice Inspection Program is governed by four"basic document

sets:

(1) The Quality Assurance Manuals of the NES (80A9002) and Conam Inspec-

tion Divisions (25"QCM-OOI).

(2) The Quality Assurance Plan (81A0402)

(3) The individual implementing procedures and task plans invoked by the

above.
(4) ISI Program QA Manual; NES 80A9021,, Rev, 0, July 9, 1976.

The Quality Assurance Manuals define the policies and practices employed by

both divisions .in meeting the requirements of 10 CFR 50, Appendix B., Since

the manuals apply to all work performed by the divisions, they are not pro-

ject specific.

The Quali'ty Assurance Plan is specific to the i'nservice inspection program

for the Nine Mile Point Unit 1. The plan includes the detailed quality assur-

ance requirements that are common to all phases of the program including or-

ganization, responsibilities,'anagement, liaison, project procedures and

quality assurance audits. The Quality Assurance Plan is presented in this

Appendix.

The new ISI Program QA Manual (NES 80A9021, Rev. 0, July 9, 1976) sha'Il be

applicable for all future field implementation tasks such as personnel certi-

fication, material specifications, procedure revisions, etc.
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1. I NTRODUCT I ON

The Quality Assurance Program to be implemented for the Nine Mile Point
, Unit 1 Inservice Inspection Program is governed by three basic document
sets. They are:

1. the Quality Assurance Manuals of the NES and Conam
Inspection Divisions; (80A9002 and 25-QCH-001)

2. the Quality Assurance Plan (herein) and
5

3. the Indtvidual implementing procedures invoked by the above,

4. ISI Program QA Manual NES 80A9021, Rev, 0, July 9, 1976.

The scope of the tasks comprising the inservice inspection program is
defined in the Work Plan, for this inspection program.

The Quality Assurance Manuals define the policies and practices employed
by goth divtsions in meeting the requirements of 10CFR 50, Appendix B.
Since the manuals apply to all work performed by the divisions, they are
not project-specific.

The Quality Assurance Plan is specific to the inservice inspection program
for the Nine Mile Unit. The'plan includes the detailed quality assurance
requirements that are common to all tasks of the program including organi -.

zation, management and group liaison.

The ISI Program QA Manual (NES 80A9021) shall be applicable for all future
field implementation tasks such as personnel certification, material
specification, procedure revisions, etc,

2. ORGANIZATION

2.1 PROJECT STRUCTURE

The Nuclear Energy Services philosophy of management relative to inservice
'inspection programs is to provide consistent, routine and uniform manage-
ment control for all such projects. As such, the responsibility for coor-
dination of all inservice inspection programs rests with the Inservice
Inspection (ISI) Program Manager. The ISI Program Manager reports directly
to the President of the NES Division. Each ISI project is assigned a
Project Manager. The Project Manager is responsible for the technical and
financial performance of the entire project. He retains this responsibility
throughout the duration of the project.

NES 103
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Each project is divided into tasks, i.e. major groupings of. work activities.
A task engineer is appointed for each task who is responsible to the Project
Hanager for satisfactory technical and.budgetary performance of the task
effort. The task engineer wi)1 be appointed from the'department or division
with the greatest involvement in the task.

\

The project organization for the Nine Mile Point Unit 1 ISI program is
shown in Figure 2.1. Hr. A..H. Yoli,.Vice President of Engineering, is
assigned as Project Hanager for this program.

2.2 PROJECT RESPONSIBILITIES

2.2.1 Nine Mile Point Unit 1 ISI Pro ect Hang er

1. Define the specific scope, schedule and budget for each task.

2. Ensure that each task is performed in full compliance with
scope, schedule and budget. requirements.

3- Establish and maintain communications with Niagara Mohawk (NH).

Maintain the NM Project Engineer aware of task progress and
of al 1 problem areas as they develop.

5-

6.

Obtain all formal approvals from the customer.
r

Solely responsible for making all commitments to the Customer
other than those expl ici t in the work plan.

8.

Maintain the ISI Program Manager and cognizant functional
department managers aware of project progress and problems.

Prepare and approve the work plan and task plans.

NES 103
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FIGURE 2.1
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2.2.2 Nine Mile Point Unit 1 ISI Task Engineer

Responsible to the Project Manager for accomplishing his assigned
task in accordance with the defined scope, schedule and budget.

2. Obtain commitment of resources necessary for accomplishment of
the task.

3.

4.

Maintain the Project Manager aware of progress and of any develop-
ing problems.

Accomplish task goals in accordance with the task implementation
plan.

2.2.3 Mana er Qual it Assurance

Prepare the Quality Assurance Plan.

2.

3 ~

Periodically audit each task work effort to ensure compliance
with program quality assurance requirements.

Ensure, by formal audit, that any noncompliance item is corrected
within 30 days.

3. PROGRAM MANAGEMENT

3.1 PROJECT/TASK APPROACH

Nuclear Energy Services utilizes the Project/Task approach to implement ISI
projects. The Project Manager has total responsibility for technical per-
formance, administration and cost control of all work.

Tasks are established to define the major work areas of 'the project. All
tasks are defined in detail in the approved project Work Plan. Task Plans
are prepared for each task based, on the scope, schedule and budget informa-
tion of the Work Plan. The larger tasks will be divided into as many as
eight sub-tasks to provide more effective administration and control of
task activities. For example, Task 300 has sub-tasks 310 to.;380., Project
charges wilI be accrued by . task. The Task Plan specifies the task
engineer responsible for accomplishment of the. task and, where appropriate,
any assigned sub-task engineers.

NES 103
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3.2 WORK PLAN

The Work Plan for the Nine Mile Point Unit 1 ISI'Program shall describe
the four basic tasks of the project, establish the overall project schedule,
and present cumulative estimated program costs and manhours keyed to major
project milestones. /

3.3 TASK PLANS

All work performed under the project shall be accomplished in accordance
with specific task plans. Each task plan shall be based on and be in agree-
ment with the Work Plan. Task plans shall .include the following information:

1. statement of objective of task;

2. detai led description of work.to be accompl ished including
output. of task;

3. specific quality assurance requirements including
required'ocumentation,check lists and review meetings;

4. identity of Task Engineer and assigned Sub-task Engineer;

5. detailed schedule for accomplishing task;

4. PROJECT LIAISON

4.1 COMMUNICATION GUIDELINES

Maintenance of adequate communications is a particular necessity in the
Nine Mile Point ISI Program becuase of the extended duration of the con-
tract period., the, goal of keeping program performance off the "critical
path", and the necessity for providing the field inspection service when

plant operational factors dictate. To ensure proper coordination of ISI
related work, certain basic guidelines must be adhered to:

NES 103
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Informal communication between NucIear Energy Services person-
nel and cognizant personnel within Niagara Mohawk is encouraged
for purposes of exchanging information. This is necessary to
facilitate efficient accomplishment of the project.

Communications that involve transmittal of documents, data re-
quired or input to task work, or data resulting from task work
shall be made in writing.

All communications from Nuclear Energy Services involving ~

transmittal of controlled documents or requests for approval
.shall be directed to the NM Project Engineer.

4.2 TRIP REPORTS

Every trip made by Nuclear Energy Services personnel shall be documented
by a trip report which clearly defines the „subject of the trip, and
summarizes all discussions and .decisions.

4.3 LIAISON CONTACTS

The following personnel shall be the primary contact for all formal communi-
cations relative to the Nine Mile Unit, 1 ISI program:

1. Niagara Mohawk Power Corporation-

Mr. Robert BakerlNM Project Engineer

2. Nuclear Energy Services, Inc.

,Hr. A. H. Yoli, Nine Mile Point Unit„l ISI Project Manager

5. PROCEDURES

5.1 CONTROLLED DOCUMENTS

Throughout the performance of the project work scope a number of controlled
documents will be generated'hey include, for example, boundary diagrams
and inspection procedures. All controlled documents to be generated in a

task shall be specifically identified in each task plan. Controlled
documents prepared by NES Division shal'I be filed, distributed, reproduced

NES 103
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and modified in accordance with
A controlled document requiring
the HES document control system
ceived from the NM Project.

NES Document Control Procedure No. 80A9003.
Customer approval shall not be entered into
until formal approval of the document is re-

Controlled documents prepared by the Conam Inspection Division shall be con-
trolled in accordance with the Conam equality Control Hanual 25-qCII-ppl.

5.2 FIELD INSPECTION PROCEDURES

5.2.1 Calibration Standards Records

Prior to initiation of instrument calibration at the plant site, a copy of
the certification of the calibration blocks to be used shall be furnished
to the Task Engineer.

5.2.2 Certification of Equipment

5.2.2.1 Certification of Ultrasonic Instruments

Each ultrasonic instrument's linearity shall be verified
and documented within ninety {90) days of the use of such
equipment. Ultrasonic instrument linearity shall be verified
by Conam Inspection Division Procedure 25-PS-002,Rev. l. Thi;s .dorumer
provides for verification of horizontal linearity, vertical
linearity and control linearity. It also contains an ultrasonic
instrument linearity record.

The linearity )records for each instrument shall be main-
tained at the Conam Division site in Rahway, New Jersey.
The linearity record shall accompany each instrument to the
examination site.

5.2.2.2 Certification of Ultrasonic Transducers

Ultrasonic transducers shall be certified as to frequency via
a transmitted spectrum analysis obtained from the manufacturer
or generated by NES after receipt of the transducers. The
spectrum analysis shall identify the transducer by serial
number and indicate graphically the center frequency and band
width of the transducer. The measured center frequency shall
not exceed 104 of the specified Frequency. The spectrum
analysis shall be verified by a certified LEVEL III examiner.
A copy of the transmitted spectrum analysis shail accompany
all transducers to an examination site. The original document
shall be maintained in the Conam Division, Rahway, New Jersey
office.
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5.2.2.3 Verification of Refracted Angle and Point of Incidence for Flat

Search Unit Wedges and tlanual Scan Fixtures

The point of incidence (beam exit point) and the refracted
angle of fl.at search unit wedges and manual scan fixtures shall
be verified using an IIW Block in accordance with ASTH E-
164-74 Annex A.l. A summary of this annex is as follows:

1. Point of Incidence

l. Obtain peak signal from 4"
(100mm) radius.

2. 'Sound beam point of incidence
coincides with 0 on test block.

eo 50 40

2. Angle Determination

p-1

eo'
Z0'S'0

75 80

P-2

1. 'Set 60 -75o'earch units at
. P-1 and obtain peak amplitude:

signal from 2" (50mm) dia. hole.
Read exact refracted angle where
point of incidence intersects
sca le.

l

2. Set 70 -80 'search units at P-2
and obtain peak amplitude signal
from 0.060" (1.5mm) dia. hole.
Read exact refracted arigles as
above.

3- Reverse block for determination
of angles 35 to 65 .

The points of incidence shall have a tolerance of - 1/8 inch
'from the reference mark on the wedge. For wedges or scan fix-
tures which have no reference mark, a scribed line shall be
placed on the wedge or fixture within 1/16 of the beam exit
point. The refracted angle shall be +

3 for the 60o and 45o
wedges or scan fixtures.

The point of incidence and refracted angle shall be verified
during initial calibration and at the beginning of each shift
during. the inspection period.

NES 103
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5,2.2.4 Final Verification of Examination Calibration

At the conclusion of the complete examination or when an
instrument is taken out of service, the examination calibra-.
t.ion shall be verified in accordance with the examination
procedure. This will insure'ata reliability for the last
8 hour period of instrument use.

5.2.3 Certification of Ins ection Personnel

Inspection personnel supplied by Nuclear Energy Services, Inc. to perform
the examinations of this task shall be certified in accordance with CONAM
personnel certification procedures. A permanent record of each examiner's
qualifications shall be maintained at the Conam home office as per these:
procedures.

The certification documentation to be presented on-site for each examiner is
the "Personnel Qualification Summary". This is a summary of the individual's
certification level, training, experience, physical examination and technical
examination record. A copy of'he 'Examiner's certification'hall also be
provided. A copy of each examiner's eye test results, including the title
and certifying signature of the person who administered the eye test, shall
be provided.

5.2.4 Certification of Materials

A certification of the chemical content of couplant, cleaners and
penetrant'aterialsto be used in the examinations shall be provided with the material

on-site. The original shall, be maintained in the Conam Division, Rahway,
New Jersey office.

1

5.2.5 Field Data Control S stem

The control of the inspection data obtained in the field shall be in accor-
dance with "Inservice Inspection Data Control System", 25-DC-001, Rev. 1,
of July 24, 1975.

5.3 CORRESPONDENCE

All correspondence associated with the Project, both direct and by copy,
shall be sent to the following cognizant organization representatives:
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1. Niagara Mohawk Power Corporation:

Mr. T. Perkins
NIAGARA MOHAWK POWER CORPORATION
Nine Mile Point Nuclear Station-Unit 1

P.O. Box 32
Lycoming, NY 13093

2. Nuclear Energy Services, Inc.

Mr. A. H. Yoli,.Project Manager
NES Division
Nuclear Energy Services, Inc.
Shelter Rock Road
Danbury, Connecticut 06810 (Tel. 203 — 748-3581)

The number of copies of all correspondence, including enclosures, shall
be as follows (unless otherwise stated in the contract):

Sent To No. of Copies

1. NM

2. NES 3

The NES Project Manager shal I maintain a chronological file of all project
correspondence both incoming and outgoing.

5.4 APPROVAL ACTION PERIODS

Approval actions shall be accomplished by NM within the following periods:

Quality Assurance Plan 10

Changes to Q. A. Plan

Task Output Segments

30

5. 5 OTHER PROCEDURES

There may be other administrative procedures required in the performance of
a specific task. These procedures shall be included or referenced in the
quality assurance section of the appropriate task plan.

NES 103
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6. QUALITY ASSURANCE AUDITS

6.1 GENERAL

Aii exit interview shall be held at the completion of all audits between

the auditor(s) and the cognizant NES, Inc. personnel. All deficiencies
shall be thoroughly discussed at that time.

The auditor shall issue a 'written audit report within ten working days
of the audit.

6. 2 I NTERNAL

A minimum of one audit shall be performed by the NES Manager of Quality
Assurance, or his representative, during the accomplishment of each of the
four basic tasks co'mprising the project scope. Any "unsatisfactory" condi-
tion noted in an audit will require a formal re-audit to assure correction
of the condition.

6. 3 EXTERNAL

Niagara Mohawk may perform audits of any task work. Audits performed at
Nuclear Energy Services facilities shall be accommodated by Nuclear Energy
Services personnel. A minimum of three days prior notice for such an audit
is required'o assure availability of cognizant task personnel during the
audit.
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I. 'NTRODUCTION

The function of this Work Plan is to define'he purpose, scope of
work, schedule, and projected costs for the Nine Mile Point I In-
service Inspection Program as presented in NES Proposal 74045.

2. PURPOSE

The purpose of this work is to develop and implement an inservice
inspection program which meets NRC'equirements for Niagara Mohawk
Power Corporation's Nine Mile Point Nuclear Station Unit I. The
inservice inspection, program covers the first ten year inservice
inspection interval.

3. SCOPE OF WORK

To develop and implement an inservice inspection program which covers
the first ten year inservice inspection interval, the work has been
divided into a series of tasks (and subtasks as applicable) as shown
in Table I. Task 100, Project Management, is used to review the per-
formance and status of individual tasks, to provide 1 iaison between
different divisions of Automation Industries and for contact/liaison
between Niagara Mohawk Power Corporation and Automation Industries.
Tasks 200 and 300 are the tasks required to develop the inservice
inspection program. Task 200, Design Review, provides the, basic plant
informat.ion required to prepare the program. Task 300, ISI Program
Plan Preparation, is the task under which the detailed program plan .
book is actually prepared. Task 400, Implementation of the In-

'erviceInspection, covers the inservice inspection scheduled to be
performed during the ten year inspection interval. Task 500 is the
task under which calibration blocks which are required for the 10-year
inspection interval will be procured and fabricated.

Detail Task Plans have been prepared for Task 100 through 500.



TABLE I

NINE NILE POINT I - ISI PROJECT TASKS

Task Subtask Ti tie

100 Project tea nagemen t
200

210
220
230
24o
250

Design Review
Preparation of Boundary Diagrams
Development of Zone Designations
Component Design Review
Systems-,Design Review
Preparation ef Non-Compliance Report

300

4oo

310

320
330
34o
350
36o
370

38o

4)o

ISI Program Plan Preparation
Preparation of Piping System (isometric) and Com-

ponent Drawings
Development of ten year ISI Program
Definition of Pre-examination Requirements.
Development of Personnel Requirements and Schedule
Preparation of Detailed Examination Procedures
Preparation of Calibration Block Detail Drawings
Preparation of QA Program Plan for ten year ISI

program
Preparation of ISI Program Plan Book

Implementation of ISI Program (10-year interval)
Implementation of 1975 ISI program

411 Pre-examination Preparation
'12Examination

413 Preparation of Report
420 /421,22,23/ Implementation, of 1977 ISI program
430 I I I I I I ) 978 I I -,II

440 ll II ) 980 II II

45o II I I I 98) I I 1$

46o II 'l II ) 983 ll 'l
47o II II II ) 984 II II

48o II II II ) 986 II II

500 Calibration Block Fabrication
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4. SCHEDULf

The overall schedule for the ten year ISI program for Nine Nile Point I

is presented in Figure 1. The ISI program development phase is scheduled
in months with the 'ISI Program Plan Book to be completed and submitted
to Niagara Ilohawk in early October, 1975. The ISI program implementation
phase is scheduled in years and is based on the next Nine Nile Point I

outage occurring in September, 1975 and a" projected 18 month refueling
cycle. The 18 month refueling cycle is not compatible with the ten year
inservicelinspection interval so that the proposed schedule for the final
1/3 of the interval is arbitrary.
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1. 'BJECTIVE

The objective of this task is to perform the management/administrative functions
required to execute the project workscope.

2- METHOD OF APPROACH

The initial activity in this task is to prepare the Project Work Plan which
defines the purpose, general workscope, schedule and projected costs for the Nine
Mile Point 1 Ten Year Inservice Inspection Program. The Project Work Plan is
supplemented by Task Plans which define in detail the method of approach and

workscope for the major project activities.

2. Subsequent activities in this task will include the preparation of informa-
tion requests (e.g. for plant and plant component drawings), liaison contacts
with Niagara Hohawk personnel, holding status review meetings both in-house
and with the Customer and performing technical reviews of task output.

3.' Implement Ten Year Inservice Inspection Program activities in accordance
with the Program Plan- and Nine Mile Point 1 plant outage schedules. This effort
includes the preparation of the ISI Implementation Task Plans, liaison with the
Conam Inspection Division to initiate/execute preparations for the examinations
and the review/issuance of exami na t i on reports.

3. WORKSCOPE

1. Prepare Project Work Plan and Task Plans as required. Request Niaga'ra Mohawk
review and approval.

2. Request Nine Mile Point 1 plant system drawings (P4IDs, piping isometrics,
component drawings, etc. as required to perform design review (Task 200)

and'reparethe Inservice Inspection Program Plan (Task 300).

3. Hake liaison contacts with Customer to expedite performance of Project Work-
scope.

4. Hold status and technical review meetings with Customer and/or with in-house
personnel.

5. Plan and execute Inservice Inspection Program activities in accordance with
the Nine Mile Point I ISI Program Plan and Nine Mile Point 1 outage schedules.



4. QUAL ITY ASSURANCE REQU I REMENTS

Program management activities (e.g. status review meetings, etc.) will be per-
formed in accordance with the requirements of the NES Quality Assurance Manual
(NES 81A9003) as supplemented by the Project Quali ty Assurance Plan (NES 81A0402) .

k

5: ,TASK ENGINEER

The Project Engineer, Mr. A. H. Yoli, is Task Engineer for Task 100.

6. SCHEDULE

This task is scheduled,to cover the 10'ear ISI interval.



DESIGN REVIEW TASK PLAN

(Task 200)

for the

NINE MILE POINT NUCLEAR STATION UNIT "1

TEN YEAR INSERVICE INSPECTION PROGRAM

Prepared For

NIAGARA MOHAWK POWER CORPORATION

Syracuse, New York

NUCLEAR ENERGY SERVICES, INC.

Danbury, Connecticut 06SIO

Prepared by

Approved by

Da te



i



1 . OBJECTIVE

The objectives of this task are: 1. to specify the required examination
areas for each Class I, Class 2 and Class 3 reactor plant piping system;

'.

to determine accessibility to each specific examination area; 3. to
select suitable ISI techniques, equipment and procedures for each specific
examination area, and 4. to develop recommendations for correcting areas
which have been identified as inaccessible or alternative examination
methods.

2. HETIIOD OF APPROACH

To achieve the task objectives, this task has been subdivided into five
subtasks as follows:

Subtask Title

210
220
230

21~0

250

Preparation of Boundary Diagrams
Preparation of Zone Designations
Design Review of Reactor Plant Water ahd

Steam Containing Components
Design Review of Reactor Plant Water and

Steam Containing Piping Systems
Preparation of lion-Compliance Report

2.1 SUBTASK 210 — PREPARATION OF BOUNDARY DIAGRAMS

1. Under the Project Management task, Niagara Hohawk would be requested
to make available to IIES (at the NHPI site if necessary) all of the
basic system diagrams for reactor plant water and steam containing
systems which may have sections which can be classified either ASHE
Class I, 2 or 3. Furthermore, Niagara Mohawk would be requested to
provide any classification information that has been previously

developed'.

NES would review the basic system diagrams for each system and estab-
lish the ASHE Class 1, 2 and/or 3 boundaries in accordance with
the requirements of Section 50.55a of 10 CFR 50 and NRC Regulatory
Guide 1.26, "equality Group Classification and Standards".

3. IIES would compare the boundaries establ i shed by the review wi th any
previously developed classification information (based on NRC

equality

Groups). Differences in classification would be resolved with Niagara
Mohawk.

-2-



4.

5.

At this point HES would prepare, Boundary Diagrams for the systems
which contain sections classified ASME Class I, 2 and/or 3. These
Diagrams, which are basically flow diagrams, include each component
within each classified section with its plant identification number.
Sections of the system outside the Class 3 boundary wi 11 not be
shown unless required for clarity. If any Boundary Diagrams have
been previously developed for Niagara Mohawk by other vendors,
they will be reviewed by HES for completeness and compliance with
the mutually agreed to boundaries (paragraph 3). If the diagrams
are suitable, HES would recommend their use in order to avoid dupli-
cation of effort.

V*

HES personnel would check the completed Boundary Diagrams against
a prepared check list in order to ensure accuracy and completeness.
The Diagrams would be reworked as required to satisfy the check list
requirements.

6. The checked Boundary Diagrams would be submitted to Niagara Mohawk
for approval.

2.2 SUBTASK 220 —-PREPARATION.OF ZONE DESIGNATIOHS

2.

3-

This subtask would be performed in parallel with Subtask 210.

Under the Project Management Task, Niagara Mohawk would be requested
to make available to NES any information about a Zone Designation
System developed by ei ther Niagara Mohawk and/or other vendors. In
addition, HES would require access to the reactor and turbine build-
ing drawings (plan and elevation views).

HES would evaluate the sui tabi 1 i ty of any existing Zone Designation
System against the standard HES system and recommend to,Niagara
Mohawk which system should be used for the ten year ISI program
plan. If another Boundary Designation System is suitable and
already in use, NES would recoranend its use in order to avoid dupli-
cation of effort.

4. HES would prepare Zone Designation drawings using the Zone Designa-
tion System which was mutually selected by NES and Niagara Mohawk

( in item 3 above). If suitable Zone Designation drawings prepared
by ot'hers are available, HES would recommend their use in order to
avoid duplication of effort.

5: NES personnel would check the completed Zone Designation Drawings
against a prepared check list to ensure accuracy and completeness.
The drawings would be reworked as required to satisfy the check
list requirements.



6. The checked Zone Designation Drawings would be submitted to Niagara
Mohawk for approval.

'I

2.3 SUBTASK 230 — DESIGN REVIEW OF REACTOR PLANT WATER AND STEAM
CONTAINING COMPONENTS

1. This subtask would be initiated when the engineering work on the
preceding subtasks is completed and available as input for this
subtask along wi th the Nine Ili le Point 1 plant drawings.

2.

3 0

For each reactor plant water and steam containing system, develop
a list of components for each ASI1E Class (1, 2 or 3). The objective
of the list is to develop sufficient information about a component
so that identical components can readily be correlated. Basic
information would be listed as fol lows: component name, component
identi fication number, reference drawing (s), component type (and
size, rating, and material), manufacturer's name and model number.

For each Class 1 or Class 2 component which has been determined to
be different (e.g. different size, rating, type, manufacturer, etc)
IIES personnel would review the available 'component de'tail drawings
and manuals to establish for each weld requiring examination, per
ASIDE Section XI, the following information:, ';material, weld config~
uration and ASHE examination category. - Weld configuration information
would be:in the form of sketches'which would include clearance informa-

'ion.

NOTE:

NES intends to prepare
of basic design review
3 above,

I

forms to facilitate the recording and checking
information developed in paragraphs 2 and

2.4 SUBTASK 240 - DESIGN REVIEW OF REACTOR PLANT WATER AND STEAA
CONTAINING PIPING SYSTEMS

l. This subtask would be initiated when subtask 230 is completed.

2. Under the Project Management Task, Niagara Mohawk would be re-
'uestedto make available to NES any weld identification system

and/or information developed by others for NMPI.



3. NES would evaluate the suitability of any existing weld identification
system against the standard NES system and recommend to Niagara Mohawk

which should be used for the ten year ISI program plan. If another
weld identification system is suitable and already in use, NES would
recommend its use in order to avoid duplication of effort.

For each system involving ASHE Class I and/or 2 components, NES per-
sonnel would review the building and piping layout drawings to assign
identification numbers to each piping weld .and piping-to-component
weld. The component welds (identified under Subtask 230) are also
assigned identification numbers.

5. For each identified weld, NES personnel would complete the design
review by developing and recording the following information on the
appropriate form: weld description, ASME Code Class (and examination
category and method), zone designation, weld configuration clearances,
(radial, axial), accessibility, examination time, personnel require-
ments, insulation (shielding removal requirements, potential radia-
tion levels. In addition, pertinent comments such as *the effect of
improved surface preparation on'educed examination time (cost bene-
fits) would be included where applicable.

l

6. " For each system involving ASHE Clas's 3, 'NES personnel would
review'he

building and piping layout drawings to assign identification
numbers to each area (components and their supports) which are to
be inspected visually. Areas which may provide evidence of unanti-
cipated component leakage, structural distress, corrosion, inade-
quate support and unintended restraint are of specific interest.

7. NES personnel would check the completed weld identif ication number
from (Class 1 and Class 2) against a prepared check list to ensure
accuracy and completeness.

8. For selected areas, NES would verify to the maximum extent permi'tted
by NMPI plant conditions that the information developed in para-
graphs 5 and 6 is correct. The weld and visual inspection area
identification number forms would be revised as required to reflect
field conditions.

2.5 SUBTASK 250 - PREPARATION OF IIOII-COMPLIANCE REPORT

1. This subtask would be initiated when Subtask 240 is completed.



2. For each Class I or 2 weld identified in Subtask 240 as not fully
inspectable, NES would prepare a report which provides the fol low-
ing information: weld identification number, zone designation,
location on piping or in component, ASHE Class (and examination
category and method), and nature of interfering conditions (e.g.
inadequate surface preparation, insufficient clearance/access,
excessive radiation levels, etc.). In addition, NES would include
in the report recommendations for corrective action and/or al terna-
tive examination methods (e.g. the use of remote examination equip-
ment). Critical Class 3 components which cannot be visually in-
spected will be similarly characterized in the report.

3. NES would submit the report to Niagara Mohawk for approval and
action relating to the NES recommendations.

3. 'ORli SCOPE

3. I SUBTASK 210 - PREPARATIOII OF BOUNDARy DIAGRAMS

1. Review the basic reactor plant system diagrams and establish the
ASIIE Class,l, 2 and/or 3 boundaries in accordance with AEC require-
ments.

2. Compare boundary information developed in I above with any previously
developed classification information. Resolve discrepancies as
required.

3. Prepare Boundary Diagrams.

Check Boundary Diagrams against prepared check list. Rework dia-
grams as required to satisfy check list requirements.

5. ub it Boundary Diagrams to tliagara Mohawk for approval.~

~

r 3.2 SUBTASK 220 - PREPARATION OF ZOIIE DESIGHATIOIIS

~ I. Evaluate suitability of any exi sti ng Zone Designation system
against IIES system and select appropriate system for IJMPI.

2. Prepare Zone Designation Drawings.

3. Check Zone Designation Drawings against prepared check list.
Rework drawings as required to satisfy check list requirements.



4. Submit Zone Designation Drawings to Niagara Hohawk for approval.

3.3 SUBTASK 230 " DESIGN REVIEW OF REACTOR PLANT WATER AIID STEAM

CONTAINING COMPONENTS

1. Develop a comprehensive list of ASHE Class 1, 2 and/or 3 components
for each reactor plant water and steam containing system and estab"
lish which components are identical and in same ASHE Class.

2. For each Class 1 or 2 component which is unique, review component
detail drawings and manuals to define, characterize and sketch
component welds.

3. For each Class 3 component which is unique, review component de-
tail drawings and manuals to identify component areas to be
visually inspected.

3.4 SUBTASK 240 - DESIGN REVIEW OF REACTOR PLAIIT WATEP. AIID STEAM

CONTAINING PIPING SYSTEMS

1. Evaluate suitability of any existing weld identification system
-against,.NES system and select appropriate system for NHPl.

2. Assign weld identification numbers to each piping and component
weld in each Class 1 and/or 2 piping system.

3. Complete system design review for the Class 1 and/or 2 piping
systems by developing and recording comprehensive information
for each weld on its ability to be examined (e.g. surface prepa-
ration, accessibility, radiation levels, etc.) .

4. , Assign visual inspection area identification numbers to each
Class 3 piping system.,

5. Check completed identification forms against prepared check list.
Revise forms as required to satisfy check list requirements.

6. For selected areas, verfiy to the maximum extend permitted by
NHPI plant conditions that the information developed in items
3 and 4 is correct. The identification forms would be revised
as required to reflect field conditions.



3.5 SUBTASK "250„," PREPARATION OF NON-COHPLIAIICE REPORT

1. Prepare non-compliance report which lists all Class I'r 2 welds
identified in Subtask 240 as not fully inspectable. Report would
include nature of non-complying (or interfering) condition and

recommendations for corrective action and/or alternative methods
of examination (e.g. use of remote examination equipment).

2. Submit "report to Niagara Mohawk for approval and action relating
to NES recommendations.

4. QUALITY ASSURANCE REQUIREMENTS

4.1 REQUIRED DOCUMENTATION

.1. The following documents are defined as controlled documents':

a ~

b.
c ~

d.

Boundary Diagrams
Zone Designation Drawings
Weld Identification Forms
Non-Compliance Repor't

2. (re orts and drawings)Controlled documents p wi 11 be recorded, approved,
issued and revised in accordance with the HES 80A9003, NES Document
Control Procedure.

3 ~

4.

Niagara Mohawk approval is required for documents a, b, and d.

Niagara Mohawk action is required for documents c and d.

4.2 Q. A. AUDIT CHECK LISTS

Documents a , b , and c , will be audited in accordance wi;th. the fol-
lowing QA Audit Check Lists:

l. ISI Design Review Boundary Diagram, ¹80A0532
2. ISI Design Review Zone Designations, ¹80A0533
3. ISI Design Review Weld Identification ¹80A0534

2 ~ Documents a ', b, and c, will not be released to Niagara Mohawk until
appropriate check list requirements have been fully satisfied,



3. Check lists will be completed by designated representative of
Quality Assurance Manager. Check lists will be signed by person
preparing check list, countersigned by Task Engineer, and approved
by Quality Assurance Manager.

4. Ch'eck lists shall be retained in Project file by Project Engineer
and in Project Quality Assurance file by the Q.A. Manager

4.3 STATUS MEETINGS

l. Internal technical status meetings will be held by the Project
Engineer at the midpoints of Subtasks 230 and 240.

2. The first technical status meeting with the Custonier wi 11 be held
at the completion of this Task.

5. TASK Et]GINEER

Mr. - Albert Uziel is Task Engineer for Task 200. He. is
responsible for the performance of all work items listed in Section 3

for each subtask.

6. SCHEDULE

This task is scheduled to be initiated on February 3, 1975 pending
Niagara Mohawk approval of the basic Work Plan and this Task Plan.
Based on the expected start date, all work will be completed by June.
1975.

The principal Task outputs are scheduled for completion as follows:

Date

4-25-75
5-16-75
5-30-75

8-29-75

Item

Boundary Diagrams
~ Zone Designation Drawings
Weld Identification Forms

(Class I and 2 piping and
components)

Non-Compliance Report
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1. OB JECT I >J E

The objective of this task is to prepare the Inservice Inspection Program
Plan, a comprehensive document which contains all the information neces"
sary for the performance of the inservice examination for the Nine Mile
Point Nuclear Station Unit I over the ten year inspection interval in
accordance with the mandating NRC requirements.

2. METHOD OF APPROACH

To achieve the task objective, this task has been subdivided into eight
subtasics as follows:

Subtask Ti tie

310

320
330
34O
350
360
370

380

Preparation of Piping System (isometric) a'nd

Component Drawings
Development of ten year ISI Program
Definition of Pre-Examination Requirements
Development of Personnel Requirements and Schedule
Preparation of Detailed Examination Procedures
Preparation of Calibration Block Detail Drawings
Preparation of Quality Assurance Program Plan for

the ten year ISI Program
Preparation of ISI Program Plan Book

2.1 SUBTASK 310 — PREPARATION OF PIPING SySTEM AND COMPONEIlT DRAWINGS

This subtask would be initiated after the Design Review of Reactor
Plant Components (Subtask 230) is completed. Input for this task
would be obtained from Subtasks 210, 220, 230 and 2~F0.

2. NES would prepare isometric drawings of the piping systems for
which Boundary Diagrams were developed (Subtask 210). The pur-
pose of the drawings is to give a pictorial location of each pipinq
and piping-to-component weld. Weld identification Numbers and React'or'I
Plant Component Identification Numbers would be included in the drawings.

I

3. IIES would prepare component drawings to give a pictorial location
of each weld, Meld Identification Numbers and Reactor Plant Component'
dent i f i'ca t i on Number. I



4. NES personnel would check the completed drawings against a pre-
pared check list in'order to ensure accuracy and completeness.
Drawings 'would be reworked as required to satisfy the check
list requirements.

5. The checked drawings would be transmitted to Niagara Hohawk
for information.

2.2 SUBTASK 320 " PREPARATION OF TEN YEAR ISI PROGRAM

l. This subtask would be initiated after the Design Review of Reactor
Plant Piping Systems (Subtask 240) was completed. Input for this
subtask would be obtained primarily from Subtask 240, ASME Section
XI, Subtask 340 (Preparation of Detailed Examination Procedures),

,
and Niagara Mohawk reports on any previous ISI examinations.

2. For each ASHE Class I and/or 2 reactor plant system weld, NES per-
sonnel would develop and record the following information. The

purpose of the information is to define the specific ISI require-
ments for each Class I and/or 2 system weld (including component
welds).

information Source

Ueld identification number
field description
Reference document
ASIIE class
ASHE examination category
ASME examination method
ASME examination requirements
Inspection year
ISI examination procedure

Iield,Identification Table (Subtask 240)

.ASHE Section XI
NES / ASME Section XI

Subtask 350

e

3. For each ASHE Class 3 reactor plant system or component area identi-
fied in Subtask 240, NES personnel would develop and record the

following information. The purpose of the information is to de-
fine the specific ISI requirements for each identified Class 3 area.

Information Source

Visual inspection area identification
number

Description of area
Reference document
Examination requirements
Inspection year
ISI examination procedure

Subtask 240
II II
II II

ASHE Section XI "

NFS/ASHE Section X.I

Subtask 350



4. The following information for each inspection year identified in
paragraph 2, NES personnel would develop and record for each
Class I and/or 2 weld in the same zone and utilizing the same ISI
examination procedure:

Information Source

Inspection year ) same for each
Examination procedure ) weld listed
Zone designation ) on form
Reference drawing for location
ASIIE examination requirements
Calibration block

Paragraph 2

Subtask 310
Paragraph 2
Subtask 350

5. For each inspection year identified in paragraph 3, NES personnel
would develop and record the following information for each Class 3

visual inspection area in the same zone and utilizing the same ISI
examination procedure:

Information Source

Inspection year ) same for each
Examination procedure ) weld listed
Zone designation ) on form
Reference drawing for location
Examination requirements

Paragraph 3

Subtask 310
Paragraph 3

6. The data developed in paragraphs 4 and 5 properly organized and
indexed constitute the basic ten year inservice inspection program
for tINPI. The information defines each weld or visual inspection
area which is to be inspected in each inspection year. The welds
or visual inspection areas are grouped according to common zone
and examination procedure. In addition, the information would re-
flect the effect of previous ISI examinations.

7. NES personnel check the recorded data against a prepared check
list. Data would be reworked as required to satisfy the check
list requirements.

2.3 SUBTASK 330 - DEFINITION OF PRE-EXAIIINATIOII REQUIREMENTS

l. This subtask would be ini tiated upon the completion of Subtask
320. Input for this subtask would be obtained from Subtasks
230, 2>lO, and 320.



2. Using information developed primarily in the Design Review, NES

personnel would define, for each inspection year, the requirements
for utility services (electricity, water, air), facilities insula-
tion removal, and scaffolding (permanent and temporary).

3. The requirements would be transmitted, to Niagara Iiohawk for infor-
mation and action (as required).

2.4 SUBTASK 340 - DEVELOPHENT OF PERSONNEL REQUIREHENTS AND SCIIEDULE

I ~ This subtask would be initiated when Subtask 330 is completed.
Input for this subtask would be obtained from Subtask 330 and
Niagara IIohawk.

2. For each inspection year, NES would determine the available
inspection period based on outage information supplied by Niagara
i'Iohawk (both actual and projected).

3. For each inspection year, NES personnel would determine the man-
hours required to perform the Class I and 2 weld examinations.
Any manhours used in preparation for the inspection which require
the reactor plant to be shutdown would also be included. A

,.similar determination would be made for the Class 3 examinations.

4. NES would establish the field crew requirements for each inspec-
tion year based on the data developed in paragraphs 2 and 3 and
the personnel requirements specified in the ISI procedures.

5. NES would complete the personnel requirements and schedul ing by
determining the pre-examination preparation effort (prior to the
reactor plant outage) and post-examination effort (preparation
of final report and, as required, evaluation of flaw indication).

6. NES would prepare, for each inspection year, a schedule format
which wi I I display schedule and manpower requirements for the
pre-examination, examination, and post-examination periods. In
addition, the format would include the specific inspection work
assignments (using the data developed in Section 2.2 paragraphs
4, 5 and 6).

2.5 SUBTASK 350 - PREPARATION OF DETAILED EXAIlitIATIONPROCEDURES

1. Thi s subtask i s in i t'ia ted (along wi th Subtask 320) when Subtask
240 has been completed.



2. For the Class I and/or 2 systems, NES would prepare a list of the
detai led examination procedures which must be prepared based on
the information developed in Subtask 240. This list would include
calibration block requirements. A similar list of detailed exami-
nation procedures would be prepared for the Class 3 systems.

3. Using standard outline For weld examination procedures (see Attach-
ment A), NES would prepare detailed examination procedures
for each procedure identified in paragraph 2. Similar procedures
would be developed for the Class 3 examinations.

2.6 SUBTASK 360 — PREPARATION OF CALIBRATION BLOCK DFTAIL DRAlllNGS

1 ~ This subtask would be initiated near the end of Subtask 350.
Input for this task would be obtained from Subtasks 230, 240 and
primarily 350.

2. NES would prepare a detail drawing for each calibration block
identified in Section 2.5, paragraph 2. The drawing would have
sufficient detail and instructions to permit fabrication and be
in accordance with ASHE Section XI requirements.

'3. NES personnel would check the completed drawings against a pre-
pared check list. Drawings would be reworked as required to
satisfy check list requirements.

2.7 SUBTASK 370 — PREPARATION OF QUALITY ASSURAIICE PROGRAH PLAN FOR

TEN YEAR ISI PROGRAH

1. This subtask would be initiated when Subtask 340 is completed.

2. The NES Quality Assurance Hanager would prepare a Quality Assurance
Program Plan which would cover each inspection year in the ten
year ISI Program. The program would be in accordance with the
requirements of the NES Quality Assurance Hanual which is in com-
pliance with Appendix B of 10 CFR 50.

2.8 SUBTASK 380 — PREPARATIOII OF ISI PROGRAH PLAN BOOK

1. This subtask would be initiated near the completion of Subtask 350.
Input for this subtask is obtained from the Task 300 and 300 sub-

, tasks as required.

2. NES woul<l prepare the ISI Program Plan Book in accordance with
the standard book outline (Attachment B) ~



3. NES personnel would check the completed master copy against a
prepared check list. Revisions to the master copy would be
made as required to satisfy check list requirements.

4. NES would submit copies of the ISI Program Plan Book to Niagara
Mohawk for comment and approval.

3. WORK SCOPE

3.1 SUBTASK 310 - PREPARATION OF PIPING SYSTEM AND COMPONENT DRAWINGS

Prepare isometric drawings to provide pictorial location of
piping welds, piping-to-component welds, and components.
We]d Identification numbers and reactor plant component Identltfca- "

tion numbers would be included in 'the drawings',"
'.

Prepare component drawings to give pictorial location of each
weld.

3.

4.

Check completed drawings in accordance with prepared check list.
'r'ansmi t completed and c'hecked drawings to Niagara tlohawk for
information.

3.2 SUBSTASK 320 — PREPARATION OF TEN YEAR ISI PROGRAM

1. Develop and record information required to define the specific
ISI requirements for each Class I and/or 2 system welds (including

'omponent welds).

2. Develop and record information required to define specific ISI
requirements for each Class 3 system or component area identified
in Subtask 240.

3. Organize Class 1 and/or 2 system (or component) welds considered
in item 2 according to common inspection year, zone, and inspec-
tion procedure.

4. Repeat item 3 for the Class 3 system or component areas considered
in item 2.

5. Incorporate into the recorded information the effect of previous
ISI examinations.

6. Check recorded information against a prepared check list.

"7-



3.3 SUBTASK 330 - DEFINITION OF PRE-EXAMINATION REOUIREMENTS

1. Define, for each inspection year, the requirements for utility
services, faci 1 i ties, insulation removal and s'caffolding.

2. Transmi t requirements to Niagara Mohawk for information and
action as

required'.lt

SUBTASK 31)0 - DEVELOPMENT OF PERSONNEL REQUIREMENTS AND SCHEDULE

1. Establ ish outage durations for each inspection year based on actual/
projected information from Niagara Mohawk.

2. Determine manhours required to perform Class 1 and 2 weld examina-
tions for each inspection year. Include any manhours used for ISI
preparation which require the plant to be shutdown. Make similar
determination for Class 3 examinations.

3. Establish field crew requirements for each inspection year based on
items 1 and 2.

4. Complete personnel requirements and scheduling by determining pre'-
examination effort (prior to plant shutdown) and post examination
effort (preparation of final report and, as required, evaluation
of flaw indication).

5. Prepare, for each inspection year, a schedule. which displays man-
power requirements for the pre-examination, examination, and post-
examination periods.

3.5 SUBTASK 350 - PREPARATION OF DETAILED EXAMINATION PROCEDURES

1. Prepare list of examination procedures (including calibration block
requirements required for the Class I, 2 and 3 systems.

2: Using standard outline for weld examination procedures (Attach-
ment A), prepare detailed procedures for each'rocedure iden-
tified in item 1. Develop similar procedures for the Class 3
examinations.

3. Check each procedure against a prepared check list.



3.6 SUBTASK 360 - PREPARATION OF CALIBRATION BLOCK DETAIL DRAWINGS

1. Prepare detail drawings for each calibration block identified in
Section 3.5, Item 1. Drawings would be in accordance with ASME
Section XI requirements.

2. Check completed drawings against prepared check list.
3. Transmit drawings to Niagara Mohawk for information and action as

required.

3.7 SUBTASK 380 — PREPARATION OF ISI PROGRAM PLAN BOOK

A

Prepare ISI Program Plan Book in 'accordance with.the standard book
outl ine (Attachment B) .

2. Check completed master copy against prepared check list. Make re-
visions as required to satisfy check list requirements'

~ Submit ISI Program Plan Book to Niagara Mohawk for comment and ap-
-h

*

C

4. QUAL I TY ASSURANCE REQU I REMENTS

4 I REQUIRED DOCUMENTATION

1. The following documents are defined as controlled documents:

a. Piping System (isometric) and Component Drawings
b. ISI Program Plan Forms
c. Pre-examination Requirements
de Examination Procedures
e. Calibration Block Drawings
f. Quality Assurance Program Plan
g. ISI Program Plan Book

2. Controlled documents (reports and drawings) will be recorded, approved,
issued and revised in accordance with the NES 80A9003, NES Document
Control Procedure.

3. Niagara Mohawk approval is required For documents f and g.

Niagara Mohawk action is required for documents c and e.



4.2 Q. A. AUDIT CHECK LIST

1. Documents a , b , d , e , and g will be audited in accordance with
the following QA Audit Check Lists:

1. ISI Design Review Isometric Drawings - g80A0535
2. ISI Design Review Ten-Year Program g80A0536
3. ISI Design Review Examination Procedures 80A0537
4. ISI Design Review Calibration Block Drawings 80A0538
5. ISI Design Review Program Plan Book- g80A0539

2. Documents a , b , d , e , and g will not be released to Niagara Mohawk
until appropriate check list requirements have been fully satisfied.

3. Check lists will be completed by designated representative of Quality ~

Assurance Manager. Check lists will be signed by person preparing
check list, countersigned by Task Engineer and approved by Quality
Assurance Manager.

4. Check lists shall be retained in Project file (by Project Engineer)
and in Project Quality Assurance File (by the Q. A. Manager).

4.3 STATUS MEETINGS

l. Internal technical status meetings will be held by the Project Engineer
at the midpoints of Subtasks 320 and 340.

2. The second project technical status meeting with the Customer will be
held at the midpoint of Subtask 380.

5, TASK ENGINEER

Mr. A. Uziel is Task Engineer for Task 300. He is responsible for the
performance of all work items listed in Section 3 for each subtask.

6. SCHEDULE

This task is scheduled to be initiated on March 3, 1975 pending Niagara
Mohawk approval of the basic Work Plan and this Task Plan. Based on the
expected start date, all work will be completed by November, 1975.

The principal Task outputs are scheduled for completion as follows:

Date Item

6-20-75
7-18-75

10-31-75

Isometric drawings
Calibration Block Diagrams
ISI Program Plan Book
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ATTACHNENT 'A

UT PROCEDURE OUTLINE

1.0 ~Sco e

1.1 Area of Examination
1.2 Type of Examination
1.3 Time of Examination
1.4 Configuration
1.5 Materials

2.0 References

3.0

2.1 Reference Documents
2.2 Applicable Drawings
2.3 Operational Manuals

Procedure Certification

4.0 Personnel Certification

4.1 Personnel Certi f i cation Requirements
4. 2 Personnel Records

5.0 Examination Re uirements

6.0

5.1 Examination Frequency
5.2 Examination Angles
5.3 Liquid Couplant
5.4 Surface Preparation
5. 5 i<el d Identi fication
5.6 Datum Point
5. 7 Examination Coverage

E ui ment Re.uirements

7.0

6.1 Examination Contractor's Equipment
6.2 Plant (oner's Equipment

Calibration Re uirements

7.1 Reference Standards
7.2 Reference Sensitivity Level
7. 3 . Times of Calibration
7.4 Calibration Response

8.0 Calibration Procedures
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UT PROCEDURE OUTLINE

(Continued)

9.0 Examination Procedures

10.0 Evaluation Criteria

10.1. Recording of Indications
10.2" Evaluation of Indications

11.0 Examination Records

11.1 Certification of Records
11.2 Filing of Records

12.0 Examiner's .Criti ue

12.1
12.2

Procedure Corrections and Additions
Critique Report
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ATTACHMENT B

TYPICAL INSERVICE INSPECTION

PROGRAM PLAN

1. PROGRAM DESCRIPTION

1.1 Objective — scope of program

1.2 Code Compliance - definition ot legal requirement and
definition of NMPC intent

1.3 Method of Inspection - summary of NDE methods selected

1.4 Overall Schedule - summary of selected frequency

2. SYSTEM CLASSIFICATION

2.1 Class 1
— Boundary Diagram

2.2 Class 2 - Boundary Diagram

2.3 Class 3 - Boundary Diagram

3. ZONE DESIGNATIONS

Definition of plant areas

4. DETAILED PROGRAM PLAN

Note: Data pertinent to each piping and component weld within
a zone

4.1 Meld Information

Identification and reference drawing

Code category

Code examination method requirement

Code examination extent requirement

Inspection procedure reference

Calibration block reference

Year of inspection

-13-



4.2 Piping Isometrics and Component Drawings - pictorial
location of welds.

4.3 Exclusions and Exceptions - identification of specific
items of noncompliance and explanation of reason.

4.4 P're-examination Requirements - specification of services,
facilities, insulation removals, etc. prerequisite to
program performance.

4.5 Calibration Block Details - block drawings and definitions
of application.

4.6 Records and Reports - Retention of calibrations and
qualification information; recording of data, evaluation,
and final report requirements.

5. EVALUATION CRITERIA

Definition of allowable type, magnitude and orientation of
indication

6. PERSONNEL QUALIFICATION REQUIREHENTS

Specification of SNT-TC-lA application

7. QUALITY ASSURANCE

Q.A. program plan requirements covering control of design
review, program preparation and field work.

8. DETAILED EXAHINATION PROCEDURES

Includes all calibration and NDE procedures referenced in 4.1.
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I. OBJECT I VE

The objective of this task plan is to perform the First Year Inservice Inspection
in accordance with the. requirements of the NMPI Ten Year Inservice Inspection
Program. Included in this task is the preparation of the ISI report which pre-
sents the results of the inspection.

2. METHOD OF APPROACH

To achieve the task objective, this task has been subdivided into three subtasks
as follows:

Subtask

411

Title

Pre-examination Preparation

412

413

Examin'a t ion

Preparation of Examination Report

2. 1 SUBTASK 4II PRE-EXAMINATION PREPARATION

1. The Project Manager or his designate shall review the 'scope of the First Ten
Year Inservice Inspection Program (prepared under Task 300) with the assigned
Conam Inspection Division Site Supervisor.

Note: The Site Supervisor is designated as Task Engineer for this Task.

2. The Task Engineer will prepare a tentative manpower estimate and schedule
for the performance of the inspection.

3 ~ The Project Manager or his designate will develop the overall Task schedule
which is compatible with the Nine Mile Point I outage schedule and the Task
Engineer s inspection schedule, He will transmit this schedule to Niagara
Mohawk for their action and approval. The schedule shall contain as a minimum
the following information:

a. Date of site planning meeting;

b. Dates for performing inspection;

c. Date of issuance of inspection report.



4. The Project Manager or his designate shall transmit the First Year ISI
'Program information to Niagara Mohawk for their action and approval ~ This
information includes the following:

a. Program Plan and Schedule Tables;

b. Piping System Isometric Drawings;

c. Zone Designation Drawings

d. Inspection Procedures (ultrasonic, liquid penetrant and visual)
identified in item a.

e. Quality Assurance Documents identified in the Project Quality
;. Assurance Plan (NES 8IA0402). e

*

F I

The Project Manager or his designate wi 1 I resolve Niagara Hohawk comments
with c'ognizant NH personnel and incorporate final comments in appropriate docu-
ments in accordance with requirements of the Project Quality Assurance Plan.

The Project Manager 'wi11 distribute approved issues of the document's listed
in Step 4 to Niagara Mohawk,and to the Task Engineer (the Conam Inspection Site
Supervisor).

7

8.

The Task Engineer (Conam Inspection Division Site Supervisor) will select
the personnel, equipment, and materials to be used in the examination. He
will determine that personnel certifications (including eye tests), equipment
calibration documentation and material certifications are in order. The
Data Controller assigned to the examination will ensure that the required
calibration and data sheets are available for the examination.

The site planning meeting will be held in accordance with the schedule
developed in Step 3. The site planning meeting shall be attended by the
following NES, Inc. personnel:

a. Project Hanager or his designate;

b. Conam Inspection Division Site Supervisor;

c. Conam Inspection Division Data Controller.

.,„Niagara Mohawk personnel attending the'.meeting should include representatives
from Haintenance, the group responsible for ISI project, and Quality Assurance.
In addition, it is highly desirable that the meeting be attended by Niagara
Mohawk's Code Inspector.



The purpose of the site planning meeting is to accomplish the following
activities:

a. Final review of First Year Program Plan and associated procedures;

b. Review of data control procedure including calibration forms and
data sheets;

c. Presentation and review of personnel certifications, eye tests,
equipment calibration documentation and material certifications
for personnel, equipment and material selected to perform the
examination.

d. Plant walk-through to identify requirements for scaffolding,
lighting, cleaning and obstruction removal in the plant exami-
nation areas.

e. Inspection of work areas provided to NES, Inc. for the prepara-
tion of data packages, the calibration of 'UT instruments and
the storage of instruments, tools, materials and records.

f. Final verification with on-site Niagara Hohawk contacts for
support services, Q. A. and project management.

2.2 'SUBTASK 412 EXAHINATION

'1. The examination team for the First Year Inservice Inspection Program will
,be on-site in accordance with the schedule developed in Subtask 411 (Section
2.1,Step 3). The tentative examination team consists of the following per-
sonnel:

a. Site Supervisor

b. Data Controller

c. Two (2) Level II UT technicians

d. Two (2) Level I UT technicians

e. Two (2) Level II VT technicians

f. One (1) Level II PT technician

Crew complement would be changed as required to meet on-site conditions and/or
schedules.

Note: The Project Hanager or his
week of the First Year ISI
of his presence will be to
Program.

designate will be on-site during the first
Program examination. The principal purpose
verify the remainder of the 10 year ISI



2. The examination will be performed in accordance with the requirements
of the. First Year Inservice Inspection Program and in accordance with the
examination procedures contained therein.

The Data Controller will control all data generated during the examina-
tion and provide examination status information to Niagara Mohawk in accord-
ance with Conam Inspec'tion Division Procedure 25-DC-001, Rev. l.

The Site Supervisor will keep the Project Manager informed on a regular
basis about the status of the examination.

5. Deviations from the Program resulting from inaccessibility/interference
and discrepancies between Program isometric drawings (e.g. weld locations)
and actual plant piping arrangements will be reported to the Project Manager
or his designate at the end of the working day.

Any revisions, 'if any, to the First Year Program Plan as a result of dis-
crepancies and/or deviations will require the same approvals as the original
Program Plan. In general, it is NES', intention to accommodate Program
discrepancies, etc. uncovered in one examination by revising the subsequent
examination(s).

7. The Site Supervisor will inform the Project Manager or his designate and
Niagara Mohawk of any examinations which yield reportable indications. The
Project Manager, in turn, will inform the NES Inservice Inspection Program
Manager who will review the results of the examination to determine if addi-
tional examination information should be obtained.

J

8. Under the direction of the ISI Program Manager, NES personnel will pre-
pare an engineering analysis for each reportable indication. The analyses
will include the characterization of the reportable indication (in accordance
with the methods of Section XI of the ASHE Code), the evaluation of the
reportable indication with respect to determining its.acceptance or. rejec-
tion (in accordance with the Standards of Section III and XI of the ASME Code)
and a repair method which meets "the requirements of Sections III, IX and XI
of the ASME Code. These analyses will be prepared rapidly and accurately
to minimize plant downtime. Each engineering analysis will be submitted to
Niagara Hohawk for review and approval.

2.3 SUBTASK 4l3 PREPARATION OF THE EXAMINATION REPORT

1. The examination report shall be prepared by NES and will include, but
not be limited to, the following details:

a. A chronological summary of all inspections made that will
reference -the test and calibration records, and other docu-
ments that verify the tests. This summary will also certi-
fy that the tests were performed in accordance with all appli-
cable codes and specifications.



b. Copies of al I calibration records, test records, test readouts,
test results, and isometrics properly cataloged and cross-
referenced.

c. Copies of all inspection procedures used.

d. Copies of the engineering analyses which characterize reportable
indications in accordance with the methods of Section XI of the
ASME Code.

2. The examination report will be submitted to Niagara Mohawk for approval
in accordance with the schedule identified in Subtask 411 (Section 2.1,
Step 3).

3. WORKSCOPE

3.) SUBTASK 411 PRE-EXAMII'IATION PREPARATION

O.
3-

Prepare manpower estimate and schedule to meet req'uirements of First
Year Inservice Inspection Program.

Transmit First Year Inservice Inspection Program and ScheduIe to Niagara
Mohawk for approval. Incorporate NM'comments in final issue.

Select examination personnel, equipment and material. Provide required
certifications and documentation for each.

4. Hold site planning meeting to review the Plan, certifications and pro-
cedures; to inspect plant areas to be examined; and to inspect work areas.-

3.2 SUBTASK 412 EXAMINATION

1. Perform examination in accordance with the First Year Inservice Inspection
Program and the examination procedures contained therein.

2. Control/distribute data generated during examination in accordance with
Conam Procedure 25-DC-OOI.

3. Document and report discrepancies with deviations from the First Year
Program Plan. Revise Program Plan as required and obtain necessary approvals.

4. Perform engineering analyses For reportable indications. Define repair
procedures for unacceptable indications.

Provide copies of all data and calibration sheets for inclusion in the
examination report. Transmit Data Control Book to Niagara Mohawk for per-
manent retention.



3.3 SUBTASK 413 PREPARATION OF EXAMINATION REPORT

Prepare examination report in accordance with task schedule.

2. Submit report to Niagara Mohawk for approval. Revise report as required
to reflect NH comments.

4. QUALITY ASSURANCE REQUI',REMENTS

4. I REQUIRED DOCUMENTATION

1 ~ The following documents are defined as controlled documents:

a. The First Year Inservice Inspection Program Plan (NES).

b. Data Control Procedure (Conam).

2. Document a. will be recorded, approved, issued and revised in accordance
with NES 80A9003, NES Document Control Procedure. Document b. will be con-
trolled in accordance with the requirements of the Conam Quality Control
Hanua 1 25-QCM-001.

3 ~ Niagara Mohawk approval is required for document a.'

2 CHECK LIST

1. - Appropriate portions of the Q. A. Check List 80A9539 will be completed for
document a. NES will also audit the examinations in accordance with Q. A.
Check List 80A0541. The check listswi 1 1 be prepared by a designated repre-
sentative of the NES Quality Assurance Manager, countersigned by the Task
Engineer for Task 300 and approved by the Quality Assurance Manager. Document

a. will not be released to Niagara Mohawk until the check list requirements
have been satisfied.

4.3 REVIEW MEETING

1. The site planning meeting with the."Customer will be held during the".week

of 9- 19"75-



TASK ENGINEER

Mr. Frank Carr of the Conam Inspection Division of NES, Inc. is Task Engineer
for Task 410. He is responsible for the performance of the principal work
items in Subtask 411 and 412. Mr. A. Uziel of NES Division is responsible for
the performance of Subtask 413.

6. 'SCHEDULE

This task is scheduled to be initiated on 9-8-75. Based on the expected
starting date, all work will be completed by 11-28-75.

The principal Task Outputs are scheduled to be completed as follows:

Pre-examination preparation 9-22-75

Examinations

Examination report

IO-31-75

11-28-75
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1. OBJECT I VE

The objective of this task is to provide three calibration blocks which, together
with existing nine Mile Point I calibration blocks, will permit the inservice
ul trasonic inspection of all Class 1 and Class 2 stainless and carbon steel pip-
ing.

2. METHOD OF APPROACH

Under Task 300, NES would identify calibration block requirements (Subtask 350)
and prepare detail drawings for any block not available at the Nine Mile Point 1

Plant (Subtask 360).

Under this task (Task 500), NES would procure the ca 1 ibrat ion blocks required
for the first inspection to be performed under the Ten Year Inservice Inspection
Program. The required calibration blocks supplement the existing Nine Mile
Point I calibration blocks to provide all of the stainless steel and carbon
steel blocks required to examine the NHPI Class I and Class 2 piping systems.

3. WORKSCOP E

Procure calibration block material in accordance with the requirements of
the following NES Drawings:

1. Standard Calibration Block, Butt Welds, NMPC, Nine Mile
NES Dwg. //80C0531, Rev. l.

2. Standard Calibration Block, Butt Welds, NHPC, Nine Mile
NES Dwg. g80C0528, Rev. 0.

2. Inspect received material for conformance with drawing requirements. Check
that material certifications and heat numbers have been received for each piece
of materia). Perform ultrasonic examination to verify that the material is free
of defects.

Fabricate calibration blocks from procured material in accordance with
NES Drawings 80C0531, and 80C0528.

4. Inspect finished calibration blocks for conformance with drawing require-
ments. Check that block identification number and material heat number- have
been indelibly engraved on each calibration block.



5. Ship/transport calibration blocks to Nine Mile Point 1 site on time for
first inservice inspection ( September 22) of Ten Year Program.

4. QUALITY ASSURANCE REOU I REMENTS

4. 1 REQUIRED DOCUMENTATION

1. The quality assurance requirements for the calibration block drawings are
presented in the Task Plan for Task 300. The calibration block drawings are
controlled documents and have been audited in accordance with Q. A. Check List
GOA0538.

2. , The following information must be received and documented for the material
used in each calibration block:

a. Material properties (per Material Certif ication form);

b. Ha ter i a 1 hea t number.

4.2 INSPECTION

1. NES will perform ultrasoni'c examination on the procured material to verify
that it is free of defects prior to block fabrication.

NES will perform dimensional and visual inspection of each calibration block
to ensure conformance with NES Drawings GOC0528 and 80C0531.

3. Any deviations from drawing requirements will be processed in accordance
with the non-conformance procedures and requirements presented in the NES

Quality Assurance Manual GIA9002.

4.3 CHECK LIST

NES will complete Q. A. Check List GOA0540 for each calibration block. The
check 'list will be prepared by designated representative of Quality Assurance
Manager, countersigned by the Task Engineer and approved by the Quality Assurance
Manager.

2. Calibration blocks wi 1 1 not be released to Niagara Mohawk until check list
requirements have been fully satisfied.

"3-



3. Check lists shall be retained in Project file (by Project Engineer) and in
Project Quality Assurance. file (by Q. A. Manager).

5. TASK ENGINEER

Hr. Don Hatteson is Task Engineer for Task 500. He is responsible for the per-
formance of all work items listed in Section 3.

6. SCHEDULE

This task is to be completed prior to the first inservice inspection of the Ten
Year Program. The first inservice inspection is scheduled to start on or about
September 22, 1975.
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EXAMINATION PROCEDURES





APPENDIX H

Examination Procedures

The Nine Mile Point Unit 1 inservice inspection program is based upon meeting

the requirements of the Nine Mile Point Technical Specifications and the ASME

Boiler and Pressure Vessel Code, Section XI, 1974 Edition through the Summer

of 1974 Addenda to the maximum extent possible. Subarticle IWA-1400 (d) of the

Code requires the development and preparation of written examination procedures

necessary for the conduct of the non-destructive examinations associated with

the program. Accordingly, written procedures have been included for the per-

formance of visual, surface and volumetric examinations. These procedures

have been included in this Appendix.

Visual and surface examination procedures are in accordance with standard ex-

amination practices and comply with the. 1974 Editions of Section I I I and

Section V of the ASME Boiler and Pressure Vessel, Code, as referenced by Section

X I.

Volumetric examinations are performed using ultrasonic methods. The procedures

prepared for these examinations comply, in general, with the 1974 Edition of

Section XI requirements. Wherever Appendix I of Section XI does not apply

directly, the provisions of Sections III and V have been used'owever, in
L

keeping with Niagara Mohawk's desire to perform the best examination possible

by employing the most current accepted techniques, more conservative features

of Section XI have been incorporated in the procedures, even when following

Sections III and/or V guideli,nes. This is also in anticipation of the future
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extention of current Section XI methods to the ultrasonic examination of com-

ponents other than ferritic vessels with 2 1/2 inch and over wall thickness,

as presently specified in Appendix I (I-1200) of Section XI.

A standard format has been employed, as far as practicable, during the prep-

aration of all procedures. A typical outline has been included in this Appen-

dix as Table H-1 to acquaint the user with structure,'rganization and content

of the procedures. Table H-2, also contained in this Appendix, gives a complete

listing of all visual, surface and volumetric procedures required to perform

the inservice examinations for the ten-year program in the )line Mile Point Unit

1. These procedures have been approved by the Niagara Mohawk Power Corporation

(NMPC) and by the inservice inspection contractor/agency (NES).





UT PROCEDURF. OUTLItiE

1.0 ~Sco e

1.1 Area of Examination
1.2 Type of Examination
1.3 Time of Examination
1.4 Configuration
1. 5 Yiateria1 s

2.0 References

3.0

2.1 Reference Documents
2. 2 Appl icabl e Drawings
2.3 Operational Manuals

Procedure Certification

4.0 Personnel Certification

4.1 Personnel Certification Requirements
4.2 Personnel Records

5.0 Examination Re uirements

6.0

7.0

5.1 Examination Frequency
5.2 Examination Angles
5.3 Liquid Couplant
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TABLE H-2 LI ST OF EXAMINATION PROCEDURES

Procedure Number

NIP 528

529

Ti tie

Liquid Penetrant Examination Procedure

Visual Examination Procedure

Ultrasonic Examination Procedures for Reactor,
Vessel to Flange Weld

534

536

Ultrasonic Examination Procedures for Reactor
Vessel Flange Ligament Areas

Ultrasonic Examination Procedures for Reactor
Vessel and Closure Head Nozzle Inner Radii

538 Ultrasonic Examination Procedures for Closure
Head Meridional, Circumferential Dome and
Flange Welds

539

541

Ultrasonic Examination Procedures for Closure
Head to Nozzle Welds

'I

Ultrasonic Examination Procedures for Component
Bo I ts, Studs and

Nuts'ltrasonic

Examination Procedures for Recircu-
lation Inlet Nozzle and Safe-end Welds

554 Ultrasonic Examination Procedures for Piping Butt
Welds and longitudinal Welds

562 Ultrasonic Examination Procedures
Head Nozzle to Flange Weld

for Closure

563 . Ultrasonic Examination Procedures
Vessel Nozzle to Safe-end Welds

for Reactor

564 Ultrasonic Examination Procedures for Emergency.
Condenser Dome and Nozzle Welds
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L I QUI D PENETRANT EXAHINATION PROCEDURE

1.0 SCOPE

1.1 Intent
7

This procedure shall be followed whenever liquid penetrant
examination of nuclear reactor systems or components is to
be performed as required by ASHE Boiler and Pressure Vessel
Code, Section XI, Rules for Inservice Inspection of Nuclear
Power Plant Components, 1974 Edition to and including Summer
1974 Addenda. The method described herein is to be used for
the detection of discontinuities open to the surface.

1.1.2 This procedure may be used on ferrous= and non-ferrous materials
but shall not be utilized for surface examinations of porous
materials.

1.2 T es of Examination

1.2.1 Either a color-contrast or fluorescent penetrant method may be
used. For each method, there are three types of penetrant:

— water-washable

- solvent-removable

- Post-emulsifying

1.3 Time of Examination

1.3.1 This procedure shall govern inservice examinations and
examinations after repairs of piping systems and components
as required by the ASHE Boiler and Pressure Vessel Code,
Section XI.

2.0 REFERENCES

2.1 Reference Documents

2.1.1 The following documents form a part of this examination
p rocedure:

(1) ASHE Boiler and Pressure Vessel Code Sect. V and Sect. XI,
1974 Edition to and including Summer '1974 Addenda.



PROCEDURE NO. NI P 528
SUBJECT: L I QU I D PENETRANT

REVISION: 'I-'ATE: -1-
DATE: /7/75
PAGE ~ OF~

(2) SNT-TC-1A, Recommended Practice for Nondestructive
Testing Personnel Qualifications and Certification,
with Supplement D, "Liquid Penetrant Testing Method"
(1971) ~

(3) Procedure CPTP"1 for Certifying Penetrant Test Personnel,
Revision 3, April 1975.

3.0 PROCEDURE CERTI FI CATION

3.1 The examination procedures described in this document comply with
Section XI of the ASME Boiler and Pressure Vessel Code, 1974 Edition.
This procedure has been previously qualified to'Section XI "requirements
and shal 1 be reval ida'ted, upon request, by actual demonstration to the
satisfaction of the plant witnesses and/or Code inspector.

~, . ~

4.0 PERSONNEL CERTIFICATION

4.1 Personnel Certification Re ui rements

4.1.1 Each person performing examinations governed by this procedure
shall be certified as qualified in accordance with Procedure
No. CPTP-1.

4.1.2 Each person performing examinations shall have a minimum
qualification Level II in accordance with the requirements
of SNT-TC-lA, Supp'Iement D, and CPTP-1.

4.2 Personnel Records

4.2.1 Records of personnel qualification shall be maintained by
the Examination Contractor.

4.2.2 A copy of each examiner's certification and a current eye
test, as required by SNT-TC-lA, shall be filed with the
permanent examination record, with a copy to the Plant Owner,
or his agent, prior to performing examinations as per this
procedure.
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5. 0 EXAMIHATI OH REQU I REMENTS

5.1 Surface Pre aration

5.1.1 All surfaces of the component or part to be examined by the
liquid penetrant method of examination must be free of
spatter, scale, grease, paint, oily films, dirt and other
extraneous matter that would obscure surface openings or
otherwise interfere with examinations. Components or parts
must have a surface finish which will permit proper inter"
pretation of developed indications.- The surface shall be
even with no abrupt ridges or valleys. In general, satis-
factory results may be obtained when the surface is in the
as-welded, as-rolled, as-cast, or as-formed condition;
however, in some cases surface preparation by grinding or
machining may be necessary when surface irregularities would
otherwise mask the indications of unacceptable discontinuities.
Wire brushing shall be accomplished after grinding to ensure
removal of ail foreign material from the surface.

5.2 Examination Area Identification

5.2.1 Each examination area sha'll be located or identified on the
appropriate weld map, isometric or system boundary diagram.

5.3 Examination Covera e

5.3.1 The intent of this procedure is to provide maximum examination
coverage of Class 1 and Class 2 systems in areas Identified in
Tables IWB-2500 and IWC-2520 of Section Xl of the ASME Boiler
and Pressure Vessel Code.

6. 0 EQUIPMENT REQU I REMENTS

6.1 Examination Contractor's E ui ment

6.1.1 The following test equipment or its equivalent shall be pro-
vided and/or utilized by the Examination Contractor as required
for examinations:
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(1) Cleaning agent such as acetone, isopropyl alcohol
or equivalent

(2) Dye penetrant or fluorescent penetrant

(3) Emulsifying agent (for post-emulsifying penetrants only)

(4) Remove r,

(5) Devel ope r

(6) Clean, lint-free rags or cloths or absorbent paper

(7) Hi rror

(8) Portable light source(s),

(9) Camera

(10) Low-power magnifying lens

(11) Black light source (if fluorescent penetrant is used)

(12) Lightmeter

.. (13) Thermometer 'with a range greater than or equal to 50 F to 140 F.

(14) Portable curtains to darken area where fluorescent
penetrant is used

6.1.

(15) Timer or watch

(16) Hot air gun

2 A light source shall be used and shall be sufficient to obtain
good definition and contrast at the surface of the object being
examined. Color of'he light source may be white (incandescent)
or any other which will produce the desired definition and
contrast. In all cases, light position, direction and distance
shall be adjusted to the best angle for viewing the component
being examined. Where feasible, it shall be moved to various
positions during the examination so that the light will fall on
the component from a number of directions to improve the inter-
pretation of conditions which may be present. In addition, the
level of illumination shall be adjusted by changing the distance
or the intensity so that the best visual contrast is obtained.
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6. 2 Plant Owner' E ui pment

6.2.1 The plant owner of his agent shall provide the following
service facilities and equipment as required:

(1) Scaffolding "- temporary or permanent
'2)

Water, air and electricity (110 vol ts, 50-60 Hz)

(3) Temporary lighting

(4) Crane or lifting devices

(5) Radiation monitoring equipment

'(6) Radiation shielding

(7) Anti-contamination clothing

(8) Personnel decontamination facilities

(9) Test surface preparation

(10) Post-examination cleanup of test area

(ll) Decontamination of the test area where required

7.0 PRECAUTIONS AND.PREREQUISITES

7.1 The penetrant, cleaning agents, emulsifiers and developer materials
shall be analyzed for sulfur content and total halogens in accordance
with ASTM D"129-64, Test for Sulfur in Petroleum Products by the Bomb

Method, and ASTM D-808-63, Test for Ch'Iorine in New and-Used Petroleum
Products (Bomb Method). The residual amounts of total sulfur or halogens
shall not exceed one (1) percent by weight. The Examination Contractor
shall obtain certification of these tests for each penetrant material
used, giving batch numbers and test results. These records shall be
maintained in accordance with Section 10.0 of this procedure.

7.2 Fluorescent penetrant examination shall not immediately follow a color-
contrast penetrant examination.

7.3 Intermixing of penetrant materials (penetrant, emulsifier if used,
remover and developer) from different family groups is not permitted.
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7.4 The brand name and type of penetrant to be used is "Spot-Check"
Type SKL/S by Hagnaf lux Corporation. The material shall be in the form of
spray or bulk. Equivalent- material may be used subject to the approval of the
examination contractor, plant owner and inspector.

7.5 As a standard technique, the temperature of the surface to be ex-
amined shall not be below'0 F nor above 125 F throughout the
examination period. Local heating or coolina is permitted provided
temperatures remain in the range of 60 - 125 F during the examination.

!

7.6 Cleaner materials and penetrants being highly inflammable will be
stored in metal containers with protective covers and away from heat
or open flames.

T

7.7 Examinations will not be conducted near open flames', welding or burn-
Ing ~

7.8 Smoking within 20 feet of the examination area is not permitted.

7.9 Examinations will be conducted only under conditions allowing sufficient
ventilation to prevent explosions or toxic inhalation.

8.0 EXAMINATION PROCEDURE

8.1 ,Pre-Examination Cleanin

8.1.1 Immediately prior to the examination, all surfaces to be
examined and all adjacent areas within one inch shall be
cleaned by heavy swabbing with clean, l.int-free cloths or
absorbent paper„ saturated with a cleaning'agent. The excess
cleaning agent shall then be removed using clean, dry'loths
or absorbent paper. =-

l

8.1.2 The surfaces to be examined must be completely dried prior
to application of the penetrant. A minimum of five minutes
waiting time shall be observed prior to application of the
penetrant. The drying may be accomplished by normal evapo-
ration or with forced hot air, if necessary. The solvent
acts as a penetrant and must be al lowed to evaporate from
all discontinuities.
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,8.2 Penetrant A lication and Removal

8.2.1 After the surface has dried, it shall be thoroughly and
uniformly coated with penetrant by spraying, dipping or
brushing. The surface shall be kept wetted during the
entire applications time.

Penetrant
Penetration Time

for all A lications

Type I (water-washable)

Type II (solvent-removable)

Type III (post-emulsifying)

20 minutes
* 20 minutes

10 minutes

8.2.1.1 If the penetrant does not wet the surface but tends
to pull away, 'leaving local islands of unwet sur-
face's or if the penetrant is allowed to become dry
or tacky, the surface shall be recleaned in accordance
with Section 8.1 and the procedure shall be repeated.

8.2.2

8.2.1.2 If the penetrant is applied by spraying using a
~ compressed air type apparatus, filters shall be

placed at the air inlet to preclude contamination
of the penetrant from oil, water and/or dirt sedi-
ment that may have collected 'in the lines.

After the penetration time specified in 8.2.1 has elapsed, any
penetrant remaining on the surface shall be removed as stipu-
lated below. Insufficient removal will leave a background
which will interfere with subsequent indication of defects.
Care shall be exercised to limit the removal of penetrant
from any discontinuity to as little as possible.

(1) With water-washable penetrants, excess penetrant shall
be removed by swabbing with a clean cloth saturated with
clear water (Grade A demineral ized) .

(2) With solvent removable penetrants, excess penetrant shall
be removed by us ing clean, dry cloths or absorbent paper.
The operation should be repeated until most traces of
penetrant have been removed. A clean, dry cloth or
absorbent paper shall then be moistened with solvent
and the surface shall be wiped lightly until all remain-
ing traces of excess penetrant have been removed. Care
shall be employed not to use an excess of the solvent in
order to avoid removing penetrant from discontinuities.
Flushing the surface with solvent following the application
of the penetrant and prior to drying is prohibited.
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(3) W<th post-emulsifying penetrants, the emuls>fier shall
be appl ied by spraying. It should not be appl ied by
means of a brush since stroking with a brush may remove
the penetrant from shallow or scratch-like discontinuities.
Emul s i fi cat ion time is cr i t i ca 1 and depends on surface
roughness and type of discontinuities sought. Five minutes
shall be the maximum time. After emulsification, the
mixture shall be removed using the same procedure as
wa ter-wa shab 1 e penet rants.

8.2.3 Dr in Before A pl ication of Develo er

8.2.3.1 If a water-washable or post-emulsifying method is
employed the surface shall be dry before application
of the developer.'rying shall be accomplished by
blotting with absorbent paper or clean, lint-free
rags or by circulating warm air provided the temperature
of the surface is not raised above 125 F.

8.2.3.2 With the solvent removable method, drying shall be
accomplished by allowing a minimum of five (5)
minutes for normal evaporation.

8.3

8. 3. 1 General

8.3.1.1 The developer shall be applied immediately after the
drying operation is complete. There are two types of
developer, dry and liquid, either of which may be used

- with fluorescent penetrants. With color contrast
penetrants, only the liquid developer is permitted.

8.3.

8.3.2.1 The dry developer shall be a powder, applied by a
hand powder bath or powder gun. Other means more
suitable to the size and geometry of the specimen
may be used, provided the powder is evenly dusted
over the entire surface being examined.
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8.3.3 Li uid Develo er

8.3. 3.1 The liquid developer is a suspension of powder in
wate'r or a volatile. solvent and shall be applied
by spraying approximately eight (8) to fourteen (14)
inches from the test surface. Insufficient coatings
may not be adequate to draw the dye out of the dis-
continuities. Conversely, excessive coatings of
developer may result in pooling and may mask indica-
tions. Prior to applying the liquid developer to the
surface, the developer must be thoroughly agitated to
ensure that the particles in suspension are dispersed.
Mhere a water suspension developer is used, drying time
may be decreased by the use of warm air. Developer must
be thoroughly dry before interpretation.

8.4 Observation of Results

8.4.1 General

8.4 . 1. 1 The true size and type of discontinuity are difficult
to appraise if the dye diffuses excessively in the
developer. Consequently, it is good practice to observe
the surface during the application of the developer
in order to detect the nature of certain indications
which might tend to bleed out profusely. Final inter-
pretation, however, shall be made after allowing the
penetrant to bleed out for a minimum of seven (7)
minutes to a maximum of thirty (30) minutes. .If the
surface is sufficiently large to preclude complete
examination within the prescribed time, the surface
shall be examined in suitable increments.

8.4.2 Nature of Indications with Color-Contrast Penetrants

8.4.2.1 Mith color-contrast penetrants, the developer forms a
more or less uniform white coating. Surface discontinu-
ities are indicated by bleeding out of the penetrant
which is normally of a deep red color. Indications

'hichexhibit a light pink color may indicate excessive
or inadequate cleaning.

8.4.2.2 Illumination shall be provided which is adequate to
ensure that there is no loss in the sensitivity of
the examination.
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8.4.3 Nature of Indications with Fluorescent Penetrants

8.4.3.1 With fluorescent penetrants, the indications are
essentially the same as for color-contrast penetrants,
but the examination is conducted in a darkened area-
using black light. The light intensity shall be at
least 90 foot-candles at the work. The intensity of

. illumination at the work shall be measured with a

Weston 703 Type III meter or equal. The, black light
shall emit ultraviolet'adiation of a wave length
within the range of 3300 to 3900 angstrom units. The

bulb shall be allowed to warm up for a minimum of five
(5) minutes prior to its use in the examina.tion.

8.4.4 Evaluation of Results

8.4.4.1 Evaluation of results shall be in accordance with
Section 9.0.

8.5 Post-Examination Cleanin

8.5.1 Remove developer with cleaners and/or solvents recommended in
this procedure, using as many clean rags or absorbent paper
towels as necessary.

9.0 EVALUATION CRITERIA

9.1 Recordin of Indications

9.1.1 All indications shall be reported and detailed on the data sheet
(see Appendix of Forms) and shall contain the following informa-
tion:

(1) Date of examination

(2) Identification and signature of examiner

(3) Identification of item examined

(4) Brand name and specific type (number and/or letter
designation if available) of penetrant, penetrant
remover, emulsifier (if used) and developer and batch
number if available.

(5) Cleaning materials used and time allowed for drying for
pre"examination cleaning.
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(6) The length of time that the penetrant remains on t'e
surface.

(7) The. length of developing time before evaluation.

(8) Photographs may be used to assist in evaluation.

(9) All indications shall be described with respect to a
convenient datum point on the object being examined.

(10) Other information as" required.

9.2 Evaluation of Indications

9.2. I The following indications are not acceptable:

(1) Cracks or other'linear indications

(2) Rounded indications greater than 3/16 inch in maximum
dimension

(3) Four or more smaller rounded indications, if aligned
and separated 1/16 inch or less, edge to edge

(4) . (a) Ten or more rounded indications within a six square
inch area whose major dimension is not to exceed
six inches, with the area defined in the least
favorable location with respect to the indications
being evaluated

(b) Indications of whose major dimensions are'greater
than 1/16 inch shall be considered relevent.

NOTE: Linear indications are those indications in which
the length is more than three times the width.
Rounded indications are indications which are
circular to elliptical with length less than
three (3) times the width.

9.2.2 Any indication that is believed to be non-relevant shall be
regarded as an unacceptable surface defect and shall be re-
examined to verify whether actual defects are present. Surface
conditioning may precede the re-examination.
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9.2.3 Bo'its and bo) ting material shall have no axial linear defects
greater than 1" on bolting over 1" and al 1 non-axial defects
are unacceptable.

9.2.4 Forg ing/Safe-ends:

(a) Only indications with major dimensions greater than 1/16 in. „,

shall be considered relevant.

(b) The following relevant indications are unacceptable:

(1) Any 1 inear indications greater than 1/16 in. 'iong
for materials less than 5/8 in. thick, greater
than 1/8 in. long for materials from 5/8 in. thick
to under 2 in. thick and 3/16 in. long for materials
2 in. thick and greater;

(2) Rounded indications with dimensions greater than
1/8 in. for thicknesses less than 5/8 in. and
greater than 3/16 in. for thicknesses 5/8 in. and
greater;

(3) Four or more indications in a line separated by 1/16 in.
or less edge to edge;

(4) Ten or more indications in any 6 sq. in. of area whose
major dimension is no more than 6 in. with the
dimensions taken in the most unfavorable location
relative to the indications being evaluated.

9.2 5 All indications shall be evaluated in accordance with the
requirements of the ASME Boiler and Pressure Vessel Code,
Section Xi and Section ill.

9.2.6 Results of this evaluation shall be reported to the Plant Owner
or his agent in accordance with the requirements of the ASME
Boiler and Pressure Vessel Code, Section Xl, as defined in the
Program Plan Book.

10.0 EXAM1NAT10N RECORDS

IO.I Certification of Records

10.1.1 The examiner shall complete and sign the appropriate data sheet(s)
immediately upon completion of each examination.
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10.2 Filin of Records

10.2.1 The examiner shall be responsible for submitting to the
Plant Owner or his agent a complete set of examination
records including certification of personnel qualifica-
tions with current eye test in=-accordance with Section 4.2-2.

10.2.2 Permanent records shall be maintained by the owner-operator
for the life of the component.

11 0 EXAMINER'S CRITIQUE

11.1 Procedure Corrections and Additions

1 l. l. 1 All procedure corrections and/or additions required during
the inservice and/or repair examinations shall be made in
accordance with Plan 8 NES 81A 0402 and shall be documented
in the record of revisions section of this procedure.

11.2 Criti ue Re ort

11.2. 1 Upon completion of the examination of all items, the examiner
shall submit a written report to the Plant Owner, or his
agent, listing pertinent information for future examinations
such as procedure additions, corrections and revisions or
unique problems or action to be taken.

11.3 Additional Examinations

11.3.1 When indications exceeding allowable standards are found,
additional examinations shall'e performed as stipulated
in Section XI, paragraphs IWB-2530 and IWC-2430.

12.0 APPENDIX OF FORMS

12.1 Form 1
-- Examination Data Sheet
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LIQUID PENETRATION DATA SHEET

Plant Name:
Identification of

Item Examined:

Date:

Temperature:

Photograph: Roll ¹:
Frame ¹:

Examiner's Name:

Level of Qualification:

Cleaner: Brand Name:

Batch No.:

Penetrant: Brand Name:

Batch No.".

Emulsifier: Brand Name:

Batch No.

Remover: Brand Name:

Batch No.

Developer: Brand Name:

Batch No.

Penetrant Indications: If none, indicate none.
on the reverse side.

Signature:
Inspector's

Signature:

Type o

Drying Time:

Type:

Dwell Time:

Type:

Application Time:

Type:

Application Time:

Type:

Evaluation Time:

Sketches, if necessary, may be made

Location Description Accept Reject
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VISUAL FXANINATION PROCEDURE

NIAGARA HOHAWIi POWER CORPORATION
Nine Nile Point, Unit l

Or ig inator(s)

Signatur

H.E.S.I.

S i gna ture Date

Approved By:/x~ ~,.+SNT"TC-IA
~~j /

Signature

N.II.P.C.
Signature

Date
SNT"TC-lh
Level III

Da te

C".

E~.~g;~ NUCLihR Ef'EAGY SERVICES, INC.
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VI SUAL EXAMINATION PROCEDURE

1.0'COPE

1.1 Intent

1.1.1. This procedure shall be followed whenever visual examination of
nuclear reactor systems or components is to be performed as
required by ASME Boiler and Pressure Vessel Code, Section XI,
Rules for Inservice Inspection of Nuclear Power Plant Components,
1974 Edition to and including Summer 1974 Addenda. Examinations
may be performed with the naked eye or may include visual aids
such as telescopes, borescopes, periscopes, fiber optics or
T.V. cameras. This procedure does not include those visual
methods which are aided by magnetic particle or liquid .penetrant
means since these are considered surface examinations under the
provisions of Section XI.

1.2 T es of Examination

1.2.1. This document shall apply to the following types of visual
examinations:

1.2. l. 1 t1Ie)d Visual Examination

1.2. 1.2 Support Member Visual Examination
'.2.

1.3 Valve Visual Examination

1.2.1.4 Pump Visual Examination

1.2.1.5 Fastener Visual Examination

1.2. 1.6 Cladding Visual Examination

1.2. 1.7 Visual Examination During Hydrotest

1.3 Time of Examination

1.3.'I This procedure shall govern inservice examinations and examinations
after repairs of piping systems and components as .required by
ASME Boiler and Pressure Vessel Code, Section Xl.
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2.0 REFERENCES

2.1 Reference Documents

2. 1. 1 The following doc~ments form a part of this examination procedure:

(1) ASME Boiler'nd Pressure Vessel Code, Sect. V and Sect. XI,
1974, Edition to and including Summer 1974 Addenda.

(2) Procedure CVIP-1 for Certifying Visual Meld Inspection
Personnel, Revision 2, November 30, 1973; and CVEP-PSIS,
Procedure for Certifying Visual Examination Personnel
for Preservice/Inservice Examinations, Revision 0,,
January 1, 1973.

3.0 PROCEDURE CERTI FI CATION

3.1 The examination procedures described in this document comply with
Section XI of the ASME Boiler and Pressure Vessel Code, 1974 Edition.

4.0 PERSONNEL CERTIFICATION

4. 1 Personnel Certification Re ui.rements

4. 1.1 Each person„performing visual examinations governed by this
procedure shall be certified as qualified in accordance with
Procedure Nos. CVIP-1, or 'VEP-PSIS, as applicable.

Each person performing examinations shall have a minimum
- qualification Level"I I in accordance with the requirements of
CVIP-l, or ICVEP-PSIS> as applicable.,

4.2. Personnel Records

Records of personnel qualification shall be maintained by the
Examination Contractor.

4.2.2 A copy of each examiner's certification and a current eye test
shall be filed with the permanent examination rec'ord, with a copy .

to the Plant Owner, or his ageht, prior to performing examinations
per this procedure.

h



PROCEDURE NO: NIP 529
SUBJECT: VISUAL EXAM

REVISION: 0: Date:
DATE: 8/7/75
PAGE 5 of 17

5.0 EXAMINATION REQUIREMENTS

5.1 Surface Pre aration

5.1.1 Visual examinations which require clean surfaces for valid
interpretation of results shall be cleaned using demineralized
water or acetone and clean 'lint"free rags or other method
approved by the Plant Gwner or his agent.

5.2 Examination Area Identification

5.2.1 Each examination area shall be located or identified on the
appropriate weld map, isometric or system boundary diagram.

5.3 Examination Covera e

5.3.1 The intent of this procedure is to provide maximum examination
coverage of Class 1, Class 2, and Class 3 systems in areas
identified in Tables IWB-2500 and IWC-2520,and Paragraph IWD-2600
of Section XI of the ASME Boiler and Pressure Vessel Code.

6.0 EQUIPMENT REQUIREMENTS

6.1 Examination Contractor's E ui ment

6.1.1 The following test equipment or its equivalent may be required
due to lack of access or personnel hazards and shall be provided
and/or operated by the Examination Contractor for examinations:

(1) Borescope

(2) Fiber Optics Device

(3) Closed-Circuit Television System

(4) Telescope/Binoculars

(5) Low-Power Magnifying Lens

(6) Microscope

(7) Mirror

(8) Portable Light Source(s)

(9) Camera

(10) 18~ gray card with 1/32" black line.
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6.1.2 A light source shall be. used and shall be sufficient to obtain
good definition and contr'ast at the surface of the object being
examined. Color of the light source may be white„'(incandescent)
or any other which will produce the desired definition and contrast.
In all cases, light po'sition, direction and distance shall be
adjusted to the best angle for viewing the component being ex-
amined. Where feasible, it shall be moved to various positions
during the examination so that the light will fall on the compone~t-., ~

from a number of dir'ections to improve the interpretation of con"
ditions,which may be present; -In "addition, the level of illumination
shall be. adjusted by changing the distance or the intensity so that
-the best-.visual contrast is obtained. The intensity of.;illumination
at the work surface shal'1. be a minimum of 350,lux or,32.5 foot" ' -".'"
lcandles.and shall be measured with a standard lightmeter,. or shall:.
be equivalent to the intensities provided by standai d light .bulbs '.,„*

as shown in Table I.

Bulb
Wa~tacae

40

75

100

150

200

" TABLE I
E

Distance from Workpiece
(inches) to Assure
Ade uate Viewin

6-7
9- 11

ll -13
14 - 17

16 — 19

e *

e

6.1.3 Resolution shall be tested by placing an 18 percent neutral gray
color card or plate containing a black line 1/32 inch in width in
the area to be examined or a replica of that area. Resolution is
considered adequate if this line can be resolved from this back-
ground. Where remote equipment is used, similar resolution tests
shall apply. This shall be tested by actual demonstration to the
satisfaction of the plant witnesses and/or insurance inspector.



PROCEDURE NO: NIP 529
SUBJECT: VISUAL EXAM
REVISION: 0: Date:
DATE'/7/75
PAGE . 7 oF 17

6.2 Plant Owner's E ui ment

6.2.1 The, plant owner or his agent shall provide the following service
facilities and equipment as required:

(1) Scaffolding -- temporary or permanent

(2) Mater, air and electricity (110 volts, 50-60 Hz)

(3) Temporary lighting

(4) Crane or lifting devices

(5) Radiation monitoring equipment

(6) Radiation shielding

(7) Anti-contamination clothing

(8) Personnel decontamination facilities

(9) Test surface preparation

(10) Post-examination cleanup of test area

(11) Decontamination of the test'rea where required

7.0 EXAMINATION PROCEDURES

7.1 General Re uirements

7.1. 1 Direct visual examination may be performed when access is
sufficient to place the eye within 24 inches of the surface
to be examined and at an angle no less than 30 degrees with
the surface to be examined. Mirrors may be used to improve
the angle of vision.

7.1.2 The visual examination is employed to provide a report on the
general condition of the part, component or surface to be ex"
amined, including but not limited to such conditions as scratches,
wear, cracks, structural distress, corrosion or erosion on the
surfaces or misalignment or movement of the part or component
or evidence of leakage.
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7.1-3 Remote visual'xamination may be substituted for direct visual
examination to permit the examiner to determine the conditions
in areas where access is restricted. Remote visual examination
may include visual aids such as but not limited to telescopes,
periscopes,'orescopes, fiber optics or T.V. cameras and monitoring
systems with or without attachments for permanent recording.

7.1;-4 Indications found shall be noted on the appropriate examination
data sheet.

7.2 Weld Visual Examination

7.2. 1 Ensure that the examination surface is cle'an enough to allow
examination of the weld.

7.2.2 Examine the weld surface for evidence of leakage, cracks and
other symptoms of structural distress.

7.2.3- Report findings on the Visual Examination Data Sheet.

7.3 Su ort Member Visual Examination

7 ~ 3 ~ 1 This section defines the requi rements for visual examination of
nuclear reactor piping system support members. The purpose of
the examination is to provide a check that operation of the system
has not damaged, misaligned or otherwise adversely affected the
support member. The Plant Owner or his agent shall remove insula-
tion as necessary to facilitate examination.

732 Observe the condition of the insulation around the hanger for
'videnceof distress or dented or abraided insulation due to

extraordinary movement of the pipe relative to the hanger.

7.3.3 Observe and record the hanger setting (if of that type) and note
any abnormal condition. This includes constant and variable spring-
type hangers, snubbers and shock absorbers.

7.3.4 Observe all bolting and pinned connections for missing or bent
parts or other damaged conditions.

7.3-5 Observe support weldments for'racks, misalignment or other evidence
of distress.-

7.3.6 On uninsulated piping, observe and report wear, rubbing and/or
scratch marks which might indicate relative motion.

7.3.7 Report all findings on the Support Member Data Sheet.
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7.4 Valve Visual Examination

The purpose of this section is to, provide the examiner with
necessary guidelines to visually examine the various .valves
included within the system boundary in accordance with the
requirements of the ASHE Boiler and Pressure Vessel Code,
Section XI. Provisions for valve internal inspection have
been included if the Plant Owner or his agent deems it necessary
to disassemble the valve. The Plant Owner or his agent shall
remove insulation as necessary to facilitate examination.

7.4.2 External Examination

Observe the condition of the valve insulation prior to
removal for evidence of distress caused by leakage.
Leakage will be indicated by a white residue in the
area. Dented insulation or abrasion will indicate that
the valve in the hot condition might be touching stationary
objects.

(2)

(3)

Examine the service connections to the valve operator
(if applicable) for signs of distress.

Examine the exposed portion of the valve stem (if applicable)
for evidence of galling.

(4) Examine the valve packing gland (if appl icable) and. note
any deficiencies.

7.4.3 Internal Examination

The following parts should be examined for mechanical damage such
as galling and breakage: (not all the following parts are applicable
to all valves)

(1) Stem

(2) Disc

(3),Seat

(4) Packing "

(5) Internal pilot valve

(6) Rings

(7) Stem" to-disc connection
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The following areas should be examined for evidence of metal"
lurgical damage such as erosion and cracking:

(1) Valve bowl

(2) Seat

(3) Disc

(4) Stem

Report findings on the Visual Examination Data Sheet.

7.5 Pum Visual Examination

7.5.1 The purpose of this procedure is to provide the examiner with
the necessary guidelines to visually examine the pumps to assure
the owner-operator that. no damage has occurred which can be
considered detrimental to the pump's function. Prcjyisions for
pump internal inspection have been included if the plant owner
or his agent deem it necessary to disassemble the pump.. The plant
owner or his agent shall remove insulation as necessary to
facilitate examination.

7.5.2 External Examination

Examine the external surfaces of the pump, motor and
insulation for evidence of leakage (white residue),
external damage and loose or broken service connections.

(2) Report observations on the. Visual Examination Data Sheet.

7.5.3 Internal Examination

(1) Examine the pump bowl for evidence of erosion, cracking,
galling (caused by close clearance between rotating or
reciprocating and stationary parts), mechanical damage
or other abnormal conditions.

(2) Examine the pump impeller or piston fo'r erosion, cracking,
galling or other abnormal conditions.

(3) Record observations on the Visual Examination Data Sheet.
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7.6 Fastener Visual Examination

7.6.1 Examine all surfaces, especially the thread root area (if applicable)
for evidence of cracking, galling, mechanical damage or other
abnormal conditions.

7.6.2 Record observations on the Visual Examination Data Sheet.

7.7 Claddin Visual Examination

7.7.1 Examine the clad surface for evidence of cracking, mechanical
damage or other abnormal conditions.

7.7.2 Record observations on the Visua'1 Examination Data Sheet.

7.8 Visual Examination Durin H drotest

7.8. 1 This examination shall be performed at that time when the system,
boundary is subjected to a hydrostatic test as specified by the
program plan and schedule. For all systems, the system shall be
at test pressure for a minimum of four (4) hours prior to examina-
tion.

7.8.2 The external surfaces of all accessible areas of the components
and piping within the hydrostatic test area shall be
directly or remotely examined for evidence of uncontrolled coolant
leakage from the system. The examination may be conducted without
the removal of insulation when the external surfaces of the
insulation joints are accessible for visual examination.,

7.8.3 The examination, which may be conducted without the removal of
insulation, shall be performed by inspecting (1) the exposed
surfaces of and joints in component insulation to locate evidence
of reactor coolant leakage and (2) .the floor areas (or equipment)
directly underneath components for evidence of accumulated leakage
which might drip from components.

7.8.3.1 When evidence of leakage is found, then. the following
steps shall be taken:

(a} The specific location of the leak shall be deter-
mined by the removal of any insulation which inter-
feres with the determination of the leakage source.
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(b) The leakage source 'hen determined sha 1 1 be
identified and its specific location defined by:

N

(1) marking the area on the leaking component,
using a suitable marking device, and/or

(2) documenting its location on the data sheet
using supplementary sketches, if necessary,
by measured distances from convenient, ad-
jacent reference locations such as welds,
components, etc.

7.8.4 Examination of insulation joints along vertical surfaces of
vessel walls and piping need not be performed provided the
lowest terminal ends of vertical surfaces are examined, and the
insulation design is such that any leakages originating along
the vertical surfaces can accumulate and leak from the insula-
tion joint at the lowest elevation.

7.8.5 Examination of insulation joints along horizontal surfaces of
components shall be conducted at each insulation join except
where accessibility is limited by structural members or other
components. In the latter cases, either the insulation shall
be removed to permit component examination, or provisions shall
be included to channel potential leakages to areas accessible
for examination.

e

7.8. 6 At locations where reactor coolant leakages are normal ly ex-
pected and collected (e.g., valve stem, pump seals), the
examination shall verify that the leakage collection system
is operative.

7.8 7 During the. examination, particular attention shall be given to
the insulated areas of components constructed of ferritic steels
to detect evidence of boric acid residues whose source derives
from borated reactor coolant, and which might have accumulated
during the service period preceding the inspection.

7.8.8 ln the case of storage tanks, the nominal hydrostatic pressure
developed wi th the tank f i 1 led to i ts design capaci ty shal 1 be
acceptable as the system test pressure. Open-ended portions of
a nonclosed system (e.g. suction line from a storage tank, or
discharge line of a containment spray header) extending to thefirst shutoff valve may be exempted from the hydrostatic test
requirements.
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7.8.9. For Class C Components,t6e following shall apply:

7.8.9. 1 Visual examination shall be conducted for evidence
of component leakages (other than controlled or
collected leakages), structura 1 distress, or corro-,
sion when the system is undergoing either a system
inservice test, component functional test(i.e.,
valves and pumps) or a system pressure test.

7.8.9.2 In the case of buried components (e.g., underground
piping), valves shall be provided to permit isolation
of the buried portions of piping for the purpose of.
conducting a system pressure test in lieu of the visual
examination. A loss of system pressure during the test
shall constitute evidence of .component leakage.

7.8.9.3 Supports (restraints) and hangers for components exceed-
ing four-inch nominal pipe size whose structural integri-
ty is relied upon to withstand design loads when the

'ystemfunction is required shall be visually examined to
detect any loss of support capability, and evidence

of'nadequaterestraint.

7.8.10 Record all instances when evidence of leakage, structural distressor corrosion is found on the Hydrostatic Examination Data Sheets.
8.0 RECORDING OF INDICATIONS

All visible indications shall be reported and detailed on the appropriatedata sheet (see Appendix of Forms) and shall contain the following data'.

(1) Date of examination

(2) identification and signature of examiner

(3) Identification of item examined

(0) Examination results

(5) Special equipment used

(6) Photographs may be used to assist in evaluation

(7) The location of indications shall be described with respectto a convenient datum point on the object being examined

(8) Other information as required
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9.0 EXAMINATION RECORDS

9.1 Certification of Records

9.1.1 The examiner shall complete and sign the appropriate data
sheet(s) immediately upon completion of each examination.

9.2 Filin of Records

9.2.1 The examiner shall be responsible for submitting to the Plant
Owner or his agent a complete set of examination records
including certification of personnel qualifications with
current eye test in accordance with Section 4.2.2.

9.2.2 Permanent records shall be maintained by the owner-operator
for the life of the component.

: 10.0 EXAMINER'S CRITIQUE

10.1 Procedure Corrections and Additions

10.1.1 All procedure corrections and/or addi tions required during
the inservice and/or repair examination shall be made in
accordance with the requirements of NES QA Plan // NES 81A 0402
and shall be documented in the record of revisions section of
this procedure.

10.2 Criti ue Re ort

10.2.1 Upon completion of the examination of all examination items,
the examiner shall submit a written report to the Plant Owner,
or his agent, listing pertinent information for future examina-
tions such as procedure additions, corrections and revisions
or unique problems or action to be taken.

10.3 Evaluation ot Results
'I

10.3.1 Evaluation of all findings shall be made by qualified personnel
from NES and Iliagara Mohawk to interpret-results and to estab-
lish the requirements for corrective action.
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Examiner's Name:
Examiner's Qual i-

fication Level:

Examiner's Signature:

Date:

Plant Name:
Identification of

Item Examined:
Photograph Identification:
Roll Frame g
Inspector's
Signature:

Finding Yes No N/A
Location and Other Information
Additional Comments on Reverse Side)

Disc

Valve Stem

Stem to Disc Connection

Seat

Packing

Rings

Internal Pilot Valve

V lve or Pum 'ervice Connections

Packing Gland

Valve or Pump Bowl

Piston or Impeller

Evidence of Leakage

Symptoms of Structural Distress

Dented or Abrased Insulation
Thread Root Area

Corrosion

Erosion

Gouges

Grind Marks

Scratches

Cracks

Arc Strikes

Misalignment

Breakage

Movement

Pits
Wear

Galling
Other
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SUPPORT MEHBER EXANINATION DATA SHEET

Plant Name:

Examiner's Name:
Examiner's Quali-

fication Level:

Examiner's Signature:

Date:
Inspector's
Signature:
Photograph Identification:
Ro1 l ¹ Frame ¹

Hanger or
Support Hember
Identif,ication

Condi t i on,
Required Actual

Setting (if applicable) Comments (System-
Temp., Pressure, Wet, Dry)

~ ~ ~



PROCEDURE NO: NIP 529
SUBJECT: VISUAL EXAM

REVISION: 0: Date:
DATE: 8/7/75
pAGE 17 of 17

HYDROTEST VISUAL EXAMINATION DATA SHEET

Plant Name: Date:

Temperature:

Pressure:
Examiner's Name:
Examiner ' Qua I i-

fication Level:
Examiner's

Signature:

Photograph Identification:
Roll ¹ Frame ¹

Inspector's
Signature:

Area Examined Yes
Leaka e Comments
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ULTRASONIC EXAMINATION PROCEDURES FOR

REACTOR VESSEL TO FLANGE WELD

NIAGARA MOHAWK POWER CORPORATION
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Originator(s):

Signature Date

Signature

N.E.S.I.
Signatur

N.M.P.C.
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~ Level XXI

Date

.Date

Date
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2.D REFERENCES

2.1 Reference Documents

. 2.1. 1 The following documents form a part of this examination
procedure:

(1) ASHE Boiler and Pressure Vessel Code, Section XI
1974 Edition, and the Summer of 1974 Addenda.

(2) ASNT Recommended Practice, SNT-TC-lA, Supplement C,
Third Edition (1971).

(3) CONAH Procedure for Certifying Inspection Personnel,
CUTP-l, Rev.l, September 1970.

'2.2 Appl1cable Drawtniws

2.2.1 The following drawing's a part of this procedure:

(1) CE Assembly Drawing E-231-570, Detail X.

2.3 0 eration Hanuals

2-3.1 The equipment operational manuals for the particular
ultrasonic�'nstruments

used form a part of this procedure.

3. 0 PROCEDURE CERTIFICATION

3.1 The'examination procedures described 'in this document comply with
Section Xl of the ASHE Boiler and Pressure Vessel Code, 1974 Edition,
except where examination coverage is l.imited by part geometry or
access;

NUCLEAR ENERGY SERVICES, INC.
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4. 0 PERSOtltlEL CERT I F I CAT I Otl

Personnel Certification Re uirements

4.1.1 Each person performing ultrasonic examination governed by this
procedure shall be certified in accordance with the following:

(I) ASNT Recommended Practice, SNT-TC-lA, Supplement C,
Third Edition (1971).

(2) COIIAH Inspection" Inc., Procedure for Certifying Ultra-
sonic Test Personnel CUTP" I, Rev.l, September 1970.

(3) ASHE Boiler and Pressure Vessel Code, Section XI (1974 Ed.)

4.1.2 An examination crew shall consist of one or two members as needed.
At least one member of each crew shall have a minimum qualifica-
tion Level I I in accordance with the above referenced documents.
The remaining'ember(s) shall have a minimum qualification of
Level I or Level I trainee.

4.2 Personnel Pecords
4.2.1 Records of personnel- qualification shall be maintained by

Examination Contractor.

4.2.2 A copy of the examiner's certification, and a current eye test
as required by SNT-TC-lA shall be filed with each permanent
examination record, with a copy submitted to the plant owner
or his agent, prior to performing examinations per this pro-
cedure.

5. 0 EXAIII HAT I OII REQU I REHEtlTS

5. 1 Exami na t ion Frequency

5.1.1 The nominal examination frequencies shall, be 2.25 HHz for all
angle beam examinations.

5.1.2 Other pulse frequencies shall be used if such variables
as material attenuation, grain structure, etc., necessitates
their use to achieve penetration or resolution. This infor-
mation shall be recorded on the data sheets.

O

NUCLEAR ENFfiGY SEAYlCES, INC.
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5.6 Datum Point

The examiner shall permanently mark, or verify that there
has been marked, a reference datum point for each weld from
which all examination data and reported indichtions shall
be referenced.

5.6.2 Datum points shall be marked by the use of low stress stamps
or vlbratooling and shall not be deeper than 1/64".

5.6. 3

5.6.4

Due to limited accessibility to the flange weld surfaces; the
datum point shall be located at vessel 0 at the highest point
on the flange O.D. surface (shown in Figure 1) rather than on
the weld.

All welds and indications shall be recorded in degrees clock"
wise from (when viewed from the top of the vessel) the datum
point and in inches below the scan surface.

5.6.5 'ach weld datum point along with respective weld reference
'ointsand divisions shal 1 be shown on each examination report.

5.7 Examination Covera e

5 7.1* The intent of this procedure is to provide maximum examination
coverage to insure weld integrity. Each weld shall be scanned
with minimum 25/, overlap of the transducer widt'h(diameter) for
each scan pass.

5.7.2 The rate of search unit movement shall not exceed 6 inches
per second.

5.7.3 Due to limited accessibility, the vessel to flange weld will be
examined only from the flange surface as shown in Figure 1 with
4 , 6.5o and llobeam propagating in one direction towards the weld.

5.7-4 Where the examination surface or other conditions (weld contour,
access, etc.) do not permit a meaningful u'Itrasonic examination.
to be performed, the examiner sha'll record the area of non-exam-
ination and the particular interfering condition in the space
provided on the Weld Data Sheet (Figure 5).

6. 0 EQU I PMENT REQU I REMENTS

6.1 Examination Contractor's E ui ment

6.1.1 The following test equipment or its equivalent shall be provided
and/or operated by the Examination Contractor for examination of
the reactor vessel welds:

O

NUCLEAR ENERGY SERVICES, INC.





(i)
(2)
(3)
(4)
(5)
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I

Pul se Echo U 1 trasoni c I ns trument
Sled Assembly 85D137
3 Search Units 1-'1/8" Dia., 2.25 HHZ

Couplant
Camera

6.2 Plant Owner's E uipment

6.2.1 The Plant Owner or his agent shall provide and maintain the
following service facilities and equipment as required:

. (I)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9>

(io)
(i i)

Scaffolding
Water, Air and Electricity
Temporary Lighting
Crane or .Lifting Devices
Reference Standard Nos. Pl-LF-I and PlF-4.31C
Radiation Honitoring Equipment
Radiation Shielding
Test Surface Preparation (cleaning 6 finishing)
Couplant
Drawings of Each Examination Area
Post Examination Cleanup of Test Area

7.0 CALIBRATION REQUIREHENTS

7.1 Reference Standards

7. 'I. l

7.1.2

The reference standards designated in 6.2.1 (5) and shown in
Figure 2 shall be used for basic instrument calibration
and for establishing reference sensitivity levels for examina-
tion of the reactor vessel to flange weld.

~ ~

The reference standard and appropriate cal ibration holes co'rre-
sponding to each respective weld thickness sha'I'I be recorded on
the calibration sheet. Figure 4 Is an example of the Calibra"
tion Data Sheet to be used with this procedure.

\

A
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7.1-3

7.1.4

Calibration Data Sheets shall be numbered 53' 533 2 53/ 3
etc., at'the time of calibration and shall be signed 6y the

'xaminer(s)upon completion.
'9

Calibration procedures shall be performed using thee'lad sur"
face of the reference st'andard.

7.1 5 The temperature of the reference standard shall be within 25o F

of the part weld temperature.

7.2 Reference Sensitivit Level

7.2.1 The reference sensitivity level shall be the distance-amplitude
curve initially obtained directly from the reference standard
and shall be'he sensitivity level used for evaluating and re"
cording all indications.

7 ~ 2e 2

9

During actual weld scanning, the reference sensitivity level
shall be increased 2X or 6dB.

7.3 Times of Calibration

7.3.1 Basic instrument calibration shall be performed using the appro-
priate reference standard, search units 'and instrumentation
irnrnediately prior to the examination of the flange welds speci-
fied, in this procedure.

7.3.2 instrument calibration checks shall be performed at the beginning
of each day of examination in accordance with Section 8.0 of this
procedure.

7.3 3 Examination system calibration checks shall be performed at
least'at the beginning and at the completion of each 4 hour
period of examination and/or at the change of examination
personnel, equipment, search units, coupler shoes, etc., and .

at the completion of the examination of each 'similar'eries of
welds in accordance with Sections 9.2 and'.4 of this procedure.

7.4 Calibration Response

7.4.2

Cal ibration response hall. be checked at the primary reference
sensi tivity level.

Signal response obtained during calibration check shall be wi thin
plus or minus 20'P~ of that established during basic instrument
ca 1 i bra tion.

7.4.3 If any point on'he Distance Amplitude Correction (DAC) curve is
above or below the 204 limit, the examiner shall:

O
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(1) Hark all weld data sheets since previous calibration void.

(2) Reca 1 i bra te examina t ion system.

(3) Reexamine voided areas.

7.4.4 If any point on the DAC curve has moved horizontally more than
5~ of the sweep line from its original settings, the examiner
shal 1: .

(1) Correct the sweep calibratio'n and note it on the Calibration
Data Sheet.

(2) Void any data sheets made since the previous calibration
which have recorded indication and reexamine those areas.

8.0 IHSTRUMEI)T CALIBRATIOII VERIFICATIOII

8.1 Amplitude Linearit

8.1.1 The linearity of the ultrasonic instrument shall be checked as
fol 1 ows:

(1) Position a search unit on a reference standard so that two
indications are visible. (These indications may be obtained
from a reference hole and back surface, from two reference
holes, or from a reference hole and a corner seen simultan"
eously on the instrument screen.)

(2) Hanipulate search unit to establish a 2 to 1 ratio of
amplitudes between the two in<lications with the largest
at 801 full screen height (FSH).

(3) Mithout moving search unit, adjust sensitivity (gain) to run
the higher response from approximately 1009o'o 201 FSH

in 2 dB steps (ION if fine control is available).

(4) Read and record the relative amplitudes of the two
indications to the nearest 15.

(5) If the smaller indication does not fall within 5F FSH

of 50M of the larger indication, the instrument shall
not be used for examinations until corrected.

e
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8.2 Amplitude Control Linearit

8.2.1 The linearity of the instrument gain (attenuation) control
shall be ch'ecked as follows:

.(1) Position an angle beam search unit on 'the reference
standard to obtain an 80k FSH indication froma ref.
hole.

(2) Us'ing amplitude control, decrease signal amplitude
by 6 dB and by 12dB to obtain nominal tI'OF FSH and
'208 FSH signals. Read.. and record actual signal ampli"
tudes to closest 10.

(3) Obtain a 40'SH indication from a ref. ~hole and
increase amplitude bith the amplitude contr61 by 6 dB
to obtain a nominal 801 signal. Read and record as in.
(2) .

(4) Obtain a 208 FSH indication from a ref. 'hole and
increase amplitude with the amplitude control by 12 dB
to obtain a nominal 800 FSH signal. Read and record
as in (2).

(5) If the indications obtained in (2), $3) and (4) are not
within + 201 of nominal, the instrument shall not be
used for examination until corrected.

9.0 EXAMINATION SYSTEM CALIBRATION

9.1 An le Seam Calibration (4 , 6.5o, l1 )

9.1.1 Angle )beam sweep calibration and distance-amplitude correction
shall be performed as follows and as shown in Figure 3 . The
appropri'ate combination of search units and referen'ce standard
for each respective weld. are shown in Figures 1 and 2.

8
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(I) Adjust the instrument sweep controls so that the signal
response from the A and 8 or C ',holes occur at the 7th
and 8th horizontal screen divisions as shown in Figure 3.

Position search unit to obtain maximum response from the
hole which gives the highest amplitude signal. Adjustsensitivity control to provide a signal amplitude of 804of FSH and mark location and amplitude on CRT.

(3) Without changing sensitivity, position search unit respec"tively on the remaining angle beam calibration holes and
mark. signal amplitudes and locations on CRT.

(0) Plot a DAC curve by connecting the locations (marked on
the CRT) with a continuous line extended to cover the full
examination range (horizontal screen divisions 0 thru 8) as
shown in Figure 3.

(5) This is the primary reference sensitivity. Record allsensitivity control settings on the appropriate Calibration
Data Sheet.

(6) instrument Is now calibrated for examination of welds of
the thickness for which calibration was Just performed.

(7) Record all data and instrument settings on the Calibi a-
tion Data Sheet.

9 2 ) Phyle Beam Calibration Chece
, r'

).2e 1 )
An-"le beam calibration chec'~ as reauired. by Section 7.3.2
shall be perfori ied. as folio'iis:

{1) Adjust the sensiti'r ty control set ings to those
recorded. ~ or thc calibrated re "erence scnsi'privity.
See Section 9.3.3. (2).

(2)

(3)

3 position search unit at each respective test hole an
observe signa3. response a .plitu.'es and. horizontal screen
positions.

See Section "(.Il for siipnal response rec~uirahmts during
calibration cllcccc ~ i
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'IO.O EXAMINATION PROCEDURES

10.1 An le Beam Examinations

10.1. 1 All angle beam examinations shall be performed at a scanning
sensitivity level 2X or 6 dB greater than the calibrated
reference sensitivity level.

10.1.2 The search unit shall be swivelled to ensure maximum coverage
as it is moved along a rectilinear scan pattern allowing a mini-
mum of 25~> overlap of the transducer element width (diameter).

10.1.3 See Table 1 and Figure 1 for scan. path distances and weld
identifications.

10.1.4 Continue scanning until all welds have been examined. Equip-
ment must not be removed from weld area or disassembled until
a) l indications have been evaluated.

11.0 EVALUATION CRITERIA

11. 1 Recordin of Indications

1'l.le I For all .'angle beam examinations, all indications showing
a signal amplitude response equal to or greater than 504
of the reference response shall be recorded on the appro-
priate data sheet at the time of weld examination and prior
to removing equipment from the flange weld.

{1) Each recorded indication shall be identified as to
depth (as a percent of thickness), distance from
surface, length, signal amplitude and location rela"
tive to the weld datum point.

11. 1.2 Indications from the reactor vessel to flange weld shall be
reported in inches below the examination surface and in
degrees CW from the weld datum point when looking down upon
the top of the reactor vessel.
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11.2 Evaluation of Indications

11.2.1 Evaluation of all indications shall be made at the reference
sensitivity and in accordance with the requirements of the .

ASIDE Boiler and Pressure Vessel Code, Section XI-IWB-3000.

Results of this evaluation shall be reported to the Plant
Owner or his Agent in accordance with the r'equirements of
the ASME Boiler and Pressure Vessel Code, Section XI-I'WA"
6000.. Disposition of evaluation results shall be made in
accordance with the Owner's Plant Procedures .

12.0 EXAIIINATION RECORDS

12.1 Certification of Records

12.1.1 The examiner shall complete and sign the appropriate Weld
Scan Data Sheet(s) immediately upon the completion of each
weld examination.

12 ' Filin of Records

12.2.1 The examiner shall be responsible for submitting to the Plant
Owner, or his Agent, a completely documented set of examina-
tion records including certification of personnel qualifications
with a current eye test report in accordance with SNT-TC-lA.

13.0 EXANIHER'S CRITIQUE

13.1 Procedure Corrections and Additions

13.1.1 All procedure corrections and/or additions required during
the inservice examinations shall be made in accordance with
requirements of NES QA Plan // NES 81A0402 and documented in
the record of revisions section of this procedure.

13.2 Criti ue Re ort

13. 2.1 Upon completion of the examination of the Reactor Vessel to .

Flange weld, the examiner shall submit a written report to the
Plant Owner or his Agent listing pertinent information for future
examinations such as procedure additions, corrections and re-
visions or unique problems or actions to be taken.

13.3 Additional Examinations

13.3.1 When indications exceeding allowable standards are found,
additional examinations shall be performed as stipulated in
Section XI, paragraph IWB-2>I30.

0
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Figure 1 ~ Ultrasonic Examina'tion of Reactor Vessel to Flange Weld
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7-1/8I
CLAD

2 5 I I

22. 058"

27.

0'A

0

0 0
B C

2. 0"

1. 25" 1.5" pl I

Note: Holes A, 8, and C are for Flange We)d
Examination

Figure 2. Ultrasonic Reference Standard (Pl-LF-1) for Vessel to Flange Weld

cj

NUCLEAR EHERGY SERVtCES, tNC.





.:~53
Suhject: RPV to Flan e ble1d
Xssue Date: November 18 1975
Revision Ho.: 1

. Date: 'lO-5-77
Page 17. of 21

Search Unit Positions
4o 6.5o 11o 6.5o 4o

I'ypicalDAC Curve

0
B =C

1

6

pl-LF-l

Step

St ep

St Qp

Step

3. — Adjust svreep controls so that A and 8 or C holes are
located. respective3.y on the 7th and 8th horizontal screen
divis3 oils,

2 - Adjust sensitivity to provide GCfp FSH indication from hole
t,ivinc maximum response - marl> position on screen.

3 - Position search unit for maximum response from remaining holes-
mark position on screen.

~l - Plot DAC by connecting points mar1md or...creen ~arith line
c><ended to cover entire examination ange.

'j — Record, all sweep and sensitixity control settings on resp ctive
data, sheets.

t
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TRANSDUCER XDENTXPICATXON

STXLE OR TYPE NO.
SXZE.
PREQUENCX
SERXAL NO.
ANGLE 8c MODE

BEAM DINEOTXON (=Or&to weld)
SCAN PIXTURE

'CALIBRATION BLOCK

XD NO.
SXZE
EXAMINATIONSURFACE

ULTRASONXC XNSTRUMENT

MODEL NO.
SERXAL NO.

CONTROL,SETTINGS

PULSE LENGTH
PREQUENCX
dB GAIN
SNEEP LENGTH
Sl'tEEP DELAY
VIDEO PXLTER
REJECT
COUPLANT

ole Dept
IDENT XN.

PeH h Am Atten.
dB XNSTRUMENT LXNPARXTX CALIBRATXON

Amplitude
High Lmr High

TEMPERATURE =
Component

DAC PLOZ AMPL1TUDE CONTROL LINEARITY
10

9
8

7
6

Initial
80

80

40.
20

6 dB Result

+12

Limit
32% - 48%

16% — 24%

64% — 96%

64% — 96%

3

2

1

0

EXAMQKR S (Signature Required)
SN'i -TC-lA

1 e Level
~ SNT-TC-1A

2. Level

0 1 2 3 4 5 6 7 8 9 10 DATE: TIME:

Figure 4

Reviewed by:
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Scan Completion

Weld, Xtem
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Scan No..
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X
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0
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O

H QJ
Q Se
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P4
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0

g$ ~
cD

4 O0 rl
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0
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0I
O

oQ
d

0 H
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Comments:

Reason for Xncompleted Scans

I
—Calibration Checks ~ 'dditional Sheets Attached:

instrument Examination System Continuation Supplements

Time Time Date Examiner(s):

2.

SNT-TC-lA
Level
SNT-TC-1A
Level

FIgUre 5

Date:
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iield. No.

Calibration Data Sheet No.

0

Sheet

EXAM. ANGLE

S.U.

of

S.V.

P (Distance from weld
C/L to Indication %
along 'exam. surface).

Distance
from surface

I
0

Note: Location increments are not to exceed.
alliable scan 'increments.

lnd.
No,

BEAM

D I R. Location
N.x

p DAC
Dist. ra@
Surface

> Poniard
Dist. From
Surface

P'ac!c
Dist. From
Surface

De th (D)
Inches

IfOZE:
. End. points of L are the

smaller of 5P~ DAC or 50ro
Max.

Examiner(s)s

2.

SNT-TC-1A
Level
SNT-TC-1A
Level

F

figure

5A

Date:
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TABLE I
WELD IDENTIFICATION

NUCLEAR COMPONENTS

WeId. No. Descri ion
He .

lock eference Fi ures

RV"g-563/1"w .

thru
RV-3-563/7-w

Circumferential
Reactor Vessel
to Flange Weld

Pl-LF"1 Figure 1
" Weld.

Figure 2 - Ref.
Block

Scan in 96" increments
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ULTRASONIC EXAMINATION PROCEDURES FOR
REACTOR VESSEL FLANGE LIGAMENT AREAS

,1.0 SCOPE

1.1 Area of Examination

l. l. 1 This document covers the ultrasonic examination procedures for
the reactor vessel flange ligament areas.

(1) Vessel Flange Ligament Areas between stud holes (CE drawing
E-231-570, Detail X and Section "A-A").

1.2 T pe of Examination

1.2.1 Volumetric examination shall be performed using ultrasonic
pulse echo 0 straight beam techniques applied to the uoper
surface of the reactor vessel flange as shown in Figure l.

1.2.2 The examination shall be performed using manual search uni.ts
and/or scan fixtures.

1.3 Time of Examination

31.3.1 These proc'edures shall govern the inservice examinat,ion and
re-examination of repaired areas of the !igaments as required
by the ASME Boiler and Pressure Vessel Code, Section XI(1974).

1.4 Weld Configuration

1.4.1~ ~ The configuration of the reactor vessel flange ligament areais shown in Figures 1 and 2.

1.4.2 Tfa examination area consists of a 360 , 14" wide band
approximately 10" deep around each stud hole.

1.5 Materials

1.5. 1 The flange ligament area is constructed of alloy steel (SA 336).
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2.0 REFERENCES

2.1 ReFerence Documents

2. l. 1 The following documents Form a part of this examination
procedure:

(1) ASIDE Boi ler and Pressure Vessel Code, Section, Xl
1974 Edition, and the Summer of 1974 Addenda.

(2) ASNT Recommended Practice, SNT-TC-lA, Supplement C,
Third Edi tion (1971).

{3) CONAM Procedure for Certifying inspection Personnel,
CUTP"1, Rev.l, September 1970.

a

'.2 Applicable Dr~a+ina

2.2.1 The following drawings form a part of this procedures

(1) CE assembly drawing E-231-570, Detail X and Section "A-A"

2.3 Operation tlanual s

2-3 1 The equipment operational manuals For the particular ultrasonic
,instruments used form a part of this procedure.

3. 0 PROCEDURE CERT l F I CAT I ON

3.1 The examination procedures described 'in this document comply with
Section Xl of the ASHE Boiler and Pressure, Vessel Code, 1974 Edition,
except where examination coveraqe is l.imited by part geometry or
access.

rq
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4. 0 PERSOIIHEL CERTIFICATIOH

4.1 Personnel Certificetion Requirements

4.1.1 Each person performing ultrasonic examination governed by thi's
procedure shall be cer t i f i ed in accordance wi th the following:

(1) ASNT Recommended Practice, SNT-TC-lA, Supplement C,
Third Edition (1971).

(2) COWAI3 Inspection Inc., Procedure for Certifying Ultra"
sonic Test Personnel CUTP-1, Rev.l, September 1970.

ASNE Boiler and Pressure Vessel Code, Section XI ()974 Ed.)

4. 1.'2 An examination crew shall consist of one or two members as needed.
At least one member of each crew shall have a minimum qualifica-
tion Level II in accordance with. the above referenced documents.
The remaining'ember(s} shall have a minimum qualification of
Level I or Level I trainee.

4.2 Personnel Records
4.2.1 Records of personnel qualification shall be maintained by

Examination Contractor.,

4 2.2 A copy of the examiner's certification, and a current eye test
as required by SNT-TC-lA shall be filed with each permanent
examination record, with a copy submitted to the plant owner

'r

his agent, prior to performing examinations per this pro-
cedure.

5. 0 EXN1I HAT I OH RENDU I RENEHTS

5. 1 Examina t i on Frequency

5.1.1 The nominal examination frequency shall, be 2.25 hHz for the
straight beam examination of the flange ligament area.

5.1.2 Other pulse frequencies shall be used if such variables
as material attenuation, grain structure, etc., necessitates
their use to achieve penetration or resolution. This infor-
mation shal) be recorded on the data sheets.

0
J t.)
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5.2 Examination Angles

5.2.) Examination angles for the reactor vessel f)ange ligament
areas between stud holes shall be as follows and as defined
in paragraph 5.7 and as shown in Figure l.
()) 0 straight beam from the flange ligament areas and directed

parallel with and to the depth of the ligament stud holes.

{ 2) Other beam angles may be used 'as determined.nece'ssary i.e.
'for evaluation of reflectors, to compensate for geometric
constraints, etc. Al 1 information shallbe recorded cntlie data sheets

5.3 Liquid Coup)ant

5.3.1 The ultrasonic coup)ant shall be Trim Regular or Trim HD
. (fiaster Chemical Corporation, Perrysburg, Ohio).

5.3.2 The couplant shall be supplied in clean containers of
'ufficient quantity to facilitate the examination.

5.3.3 The couplant shall be pumped from the container to the
search .unit scan fixtures thru clear tygon flexible tubing
or sha) 1 be app) ied manually with a brush orother suitable device.

5.3.4 Where required, the examiner shall be rcsponsib)e for
removing couplant from the examination surface at the
conclusion of the examination:

5.4 S'urface Preparation

5.4.1 All examination surfaces should be c)ean and free of dirt,
beld spatter," etc., or any other condition which would

inter"'ere

wi th 'the'examination or impa) r proper transmission
of the sound beam.

5.4.2 Irregularity of surface contour to be cont'acted by the
search unit should not exceed )/8" in any 2" of surface
travel.

NUCLEAR ENERGY SERVICES, INC.
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5.5 ,
Meld Identification

5.5.1 Each ligament area shall be located and identified per
the appropriate weld map found in the Program Plan Book.

5.6 Datum Point

5.6.1 The examiner shall permanently mark, or verify that there
has been marked, a reference datum point at vessel Oo-

from which all examination data and reported indications
shall be referenced.

5.6.2 Datum points shall be marked by -the use of low stress
stamps or vibratool ing and shal 1 not be deeper than I/64".

5.6.3

5.6.i

The Ref.. point for each ligament shall b'e on the highest
point on the flange at the intersection of an imaginary
line from the center of the reactor thru the stud hole
and the OD surface of the flange.

All'ndications shall be recorded in inches below t'e
flange surface, and in degrees clockwise from the reference
point, when looking down on the finished surface of the
flange.

5.6.5 Flange ligament identification numbers, along with re-
spective reference points and division, shall be shown
on each examination report.

5.7 Examination Covera e

5. 7.1 The intent of this procedure is to provide maximum ex-
amination coverage to insure integrity of the flange
ligament areas. Eacharea shall be scanned with minimum
25~ overlap of the transducer element width (diameter)
for each scan pass.

5. 7.2 The rate of search unit movement shall not exceed 6 inches
per second.

5.7 3 Each 1 igament area shal 1 be ul trasonical ly examined where
part geometry and access permit using 0~ straight beam
techniques, propagating the sound beam parallel with each
stud hole to a depth of 10", as shown in Figure l.

rg
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5.7.4 Where the examination surface or other conditions (weld,
contour, access, etc.) do not permit a meaningful ultra-
sonic examination to be performed, the examiner shall
record the area of non-examination and the particular
interfering condition in the space provided on the Weld
Scan Data Sheet (Figure 6).

6. O'QU I PHENT REQU I REHENTS

6.1 Examination 'Contractor's E uipment

6..1;1 The following test equipment or its equivalent shall be
provided by the Examination Contractor for examination of
the flange ligament areas'."

(1)
(2)
(3)
(4)
(5)

Pulse Echo Ultrasonic Instrument
Scan Fixture, 0 , (AI No. 85C157, or other)
Search Unit, 1

" Dia., 2.25 HHz
Couplant
Camera

6.2 Plant Owner's Equipment

6.2.1 The Plant Owner or his Agent shall provide the following
service facilities and equipment as required:

(1)
(2)
(3)
(4)
(5)

- (6)
(7)
(8)
(9)

(lo)

Scaffolding
Water, Air "and Electricity
Temporary Lighting
Crane or Lifting Devices
Reference Standard No. Pl-LF-1
Radiation Honitoring Equipment
Radiation Shielding
Test Surface Preparation (cleaning and finishing)
Drawings of each Examination Area
Post Examination Cleanup of Test Area

7.0 CALIBRATION REQUIREHENTS

7.1 Reference Standards

7.1.1

7. 1.2

The reference standard designeted in 6.2.1(5) shall be
used for basic instrument calibration and for establishing
reference sensitivity levels for examination of the re-
actor vessel flange ligament areas (See Figure 3).

The number of the reference standard and appropriate ca 1 i-
bration holes corresponding to the examination depth shall
be recorded on each Calibration Data Sheet. Figure 5 is an
example of the Calibration Data Sheet to be used with this
procedure. 6
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(1) Mark all weld data sheets since previous ca libration void.

(2) Recalibrate examination system.

(3) Reexamine voided areas.

7.4.4 If any point on the DAC curve has moved horizontaIIy more than
5C of the sweep line from its original settings, the examiner

'hall.

(1) Correct the sweep calibration and note it on the Calibration
Data Sheet.

(2) Void any data sheets made since the previous calibration
which have recorded indication and reexamine those areas.

8. 0 I HSTRUHEHT CAL I BRAT I OII VER I F I GATI OII

8. 1 Amp 1 i tude Linear i t

8.1.1 The 1 ineari ty of the ul trasonic instrument shall be checked as
fol 1 ows:

{1) Position a search unit on a reference standard so that two
indications are visible. (These indications may be obtained
from a reference hole and back surface, from two reference
'holes, or from a reference hole and a corner seen simultan-
eously on the instrument screen.)

{2) Manipulate search unit to establish a 2 to 1 ratio of
amplitudes between the two indications with the largest
at 801 full screen height (FSH).

{3) Mithout moving search unit, adjust sensitivity (gail to run
the higher response from approximately 1009o'o 20/ FSH
in 2 dB steps {109,'f fine control is available).

(4) Read and record the relative amplitudes 'of the'wo
indications to the nearest I>.

(5) If the smaller indication does not fall within 5F FSH
of 50F of the larger indication, the instrument shall
not be used for examinations unti 1 corrected.

NUClEAR ENERGY SERVICES, INC.'
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8.2 Am litude Control Linearity

8.2.1 The linearity of the instrument gain (attenuation) control
shall be checked. as follows:

(1)»sit«» straight beam search unit on the reference
standard to obtain an UC% FSH indication from a

1/2T equivalent(F) hole.

(2) Using amplitude control, decrease signal amplitude
by 6 dB and by 12 dB .to obtain nominal 40fo I"SH and,,
2g FSH signals..Read. and record. actual signal .

amplitudes to closest l'f~.

(3) Obtain a 4Q FSH indication from the 1/2T equivalent(F) hole and
increase amplitude with the amplitude control'by 6 dB
to obtain a nominal 8Pjo signal. Read and record. as
in (2).

Obtain a 2CFjp FSH indication from the 1/2T equivalent(F) hole =nd
increase amplitude with the amplitude control by 12 dB
to obtain a nominal 8Q FSH signal. Read and. record
as in {2).

(g) If the indications obtained in (2), (3) and (4) are
not irithin + 2Vja of nominal, the instrument shall not
be used. for examination until corrected.

9.0 EXAMINATIONSYSTEM CALIBRATION

9.1 Strai,ht Beam Calibration

9.1.1 Straight beam sweep calibration and. distance-amplitude
correction shall be performed as follows and. as shown in
Figure 4 . The appropriate combination of search units and
reference standard for each respective weld. are shown in
Figures 1 and 2.

{1) Adjust the instrument sweep controls so that the signal
responses from the 1/ltT equivalent(0) and 3/4T equivalent(E)
holes occur at the 2nd and 6th horizontal screen divisions as
shown in Figure 4.

NUCLEAR ENERGY SERVICES, INC.
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10.0 EXAHINATION PROCEDURES

10.1 Straight Beam Examination

10.1.1 Straight beam examination of the flange ligament areas
shall be performed at a scanning sensitivity level 2X

or 6 dB greater than the calibrated reference sensiti-
vity level..

10.1.2 A rectilinear scan pattern shall be used allowing a

.minimum of 254 overlap of the transducer element width
(diameter) for each, scan pass.

10.1.3 See Table I and Figures 1 and 2 for scan path distances
and area identifications.

10.1;4 Continue scanning until all areas have been examined.
Equipment must not be removed from the area until al)
indications have been evaluated.

'I

11.0 EVALUATION CRITERIA

11.1 Recording of Indications

11.1.1 All indications showing a signal amplitude response
equal to or greater than 504 of the reference response
shall be recorded on the appropriate data sheet at the
time of flange ligament area examination and prior to
removing equipment from the flange ligament area.

(1) Each recorded indication shall be identified as to
depth (as a percent of thickness), distance from
surface, length, signal amplitude and location re-
lative to the flange ligament datum point.

(2) Recorded data shall be taken on each parallel scan
pass at increments not to exceed that permitted by
the 25/ overlap of transducer element diameter(width).

11.1.2 Indications from the reactor vessel flange ligament areas
shall be reported in inches below the examination surface
and in degrees Cll from the datum point when looking down
upon the top of the reactor vessel.

NUCLEAR ENERGY SERVICES, INC.
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11.2 Evaluation of Indications

11.2.1 Evaluation of all indications 'shall be made at the reference
sensi'tivity and in accordan'ce with the requirements of the
ASME Boiler and Pressure Vessel Code, Sectibn XI-IWB.-3000.

Results of this evaluation shall be reported to the Plant Owner
or his Agent in accordance with the requirements'of the ASME
Boiler'and Pressure Vessel Code,'.Section XI-IWA-6000. Disposition of
evaluation results shall be made in accordance with the Owner's Plant
Procedures.

;12.0 EXAI<INATIOH RECORDS

12. 1 Certification of Records

12. 1. 1 The examiner shall comp)etc and s'ign the appropriate. Weld
Scan Data Sheet(s) immediate)y. upon the completion of each weld
examination.

12;2 Fi 1 in of Recoids

12.2.1 The examiner shall be, responsible for submitting to the. Plant
Owner, or his Agent, a completely documented.set of examination-
records including certification of personnel qualifications with
a curr'ent eye test report in accordance with SNT-TC-)A.

13:0 EXAMINER'S CRITIQUE

13. 1 Procedure Corrections 'and Additions

)3.).l All procedure corrections and/or additions required during the
inservice examinations shall be made in accordance with
requirements of NES QA Plan O'ES 8)A 0402 and documented in
the record of revisions section of this procedure.

3.

) 3.2,1 Upon completion of the examination of al) Reactor Vessel Flange
Ligaments, specified in this procedure, the examiner shall submit
a written report to the Plant Owner or his Agent listing pertinent
information for future examinations such as procedure additions,
corrections and revisions or unique prob)ems or actions to be taken.

13.3 Additional Examinations

When indications exceeding allowable standards are found, additional
examinations shal 1 be performed as stipulated in Section XI, paragraph
I (IB-2430.

O
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CE Drawing: E"231-570 Detail X, Section "A-A"
Tooling: I'lanual Search Unit
Reference Standard: Pl-LF-1
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Scan Path 360
around stud. hole
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0 Straight

Beam
360 around each stud

hole

Note: See Figure 2 for Plan View
of .Scan Path.

I'igurel. Ultrasonic Examination of Reactor Vessel Ligament Areas betweenStud Holes.
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typical 360 scan path
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/
/

PLAN VIEW

Figure 2. Ultrasonic Examination of Reactor Vessel Ligament Areas between
Stud Holes.
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Note: Holes D,E,F 6 G are for Ligament Examination.

Figure 3. Ultrasonic Reference Standard (Pl-LF-1) for R,V. Flange Ligament.
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—l 3

4 2 4
—i

I I

I

Straight Beam
Search Unit Positions

Typical MC Curve

0
I
2

Step 1 - Adjust sweep control so that E> F, G and H holes are
located. respectively on the 2nc1, 4th, 6th and 8th horizontal screen
divisions.

Step 2 - Adjust sensitivity to provide 80~> FSH indication ~rom hole
giving maximum response - marl( position. on screen.

Step 3 - Positicn search unit for maximum response Xro,n remaining holes-
mark position on screen.

Step 4 - )?lot DAC by connecting points marlied on screen. with line
extended to cover. entire examinat on range.

Step 5 - Record all sweep and sensitivity control sett ngs on respective
data sheet: .

H'GUBE 4 . RH!."'!'l!'le;.. "l'.P.". Vi'XV''7 NcD DAC CAT.PPJ'> XOi". PiiOCEDUPJl8

Cv
P
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ULTRASONIC INSTRUh'MT

p. AtteH th Am nole Dep

STYLE OR TYPE NO.
SIZE.
FREQUENCY
SERIAL NO.
ANGLE Ec MODE

BEIN( DIREOTION (= Or&to uelA)
SCAN F3XZURE

'CALXBRATION BLOCK

XD NO.
SIZE
EXAhIINA'ON SURFACE

MODEL NO.
SERXAL NO.

CONTROL SETTINGS

PULSE LENGTH
FREQUENCY
dB GA1N
SMEEP LENGTH
Sl'KEP DELAY
VIDEO FXLTER
REJECT
COUPLANT

LorrHighHigh Loir

INSTRUYBIT LIilFARXTY.CAL23RATION

Amplitude

2. 6.

TENK ERATURE =
Component'AC

PLOT AlPLITUDE CONTROL LINEARITY

10

9

8

7
6

Initial E dB

80

80

40.

20 +12

Result Limit
32% — 48%

16(' 24>

64-o — 96("

64% — 96('

2

1

0
2.

r

E(At((t(D~RS (Signature Required)
SNT«TC-1A

l. Level
. SNT-TC-1A

Lcvcl

01234 7 8 9 10 DATE'INE

Figure 5.

Reviewed by:
e(
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>JELD SCAN DATA SHEET

SUPPLEMENT A

(BASE i&TAL)
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Meld No. Sheet of

Calibration Data Sheet No.

RSf.

Back Echo Amplitude

Note: Location increments are
not to exceed allowable
scan increments.

RSI.

Indication No. Depth L(inches) P2 Echo( FSH) Back c FSH

Figure 6A

Examiner(s):

2.

Date:

SNT-TC-1A
Level
SNT-TC-1A
Level
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ULTRASONIC EXAMINATIONPROCEDURES FOR CLOSURE HEAD

MERIDIONAL, CIRCUMFERENTIAL DOME AND FLANGE WELDS

1.0 SCOPE

1.1 Area of Examination

1.1.1 This document covers the ultrasonic examination procedures.
for the Clo'sure Head:

(1) Meridional welds OD examination (CE Dwg. E-231-574,
Sect. B-B) shown in Fig. l.

(2) Circumferential dome weld OD examination (CE Dwg.
E-231-574, Det. G) shown in Fig. 2.

(3) Closure Head — flange weld OD examination (CE Dwg.
E-231-574, Det. E) shown in Fig. 3.

1.2 T e of Examination

1.2.1 Volumetric examination shall be performed using ultrasonic
pulse echo 45'nd 60'ngle beam shear wave and

0'traightbeam techniques applied to the outside surfaces of the
Closure Head.

1.2.2 The examination shall be performed manually using contact
search units and/or scan fixtures.

1.3 Time of Examination

1.3.1 These procedures shall govern the inservice examination and
re-examination of repaired areas of the Closure Head as re-
quired by the ASME Boiler and Pressure Vessel Code, Section
XI. (1974)-

1.4 Weld Confi uration

1.4.1 The Closure EIead meridional, circumferential dome and flange
welds have a nominal thickness of 4-5/16".

NUCLEAR ENERGY SERVICES, INC.
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1.4.2 Typical Closure Head weld configurations and nominal weld
thicknesses are shown in Figures 1 through 3.

1.5 Materials

1.5.1 The Closure Head j.s constructed of low carbon steel (SA 302)
with stainless steel cladding on the ID surfaces.

2. 0 REFERENCES

2.1 Reference Documents

2.1.1 The, following documents form a part of this examination
procedure:

(1) ASME Boiler and Pressure Vessel Code, Section XI
1974 Edition and the Summer of 1974 Addenda.

E

(2) ASNT Recommended Practice, SNT-TC-1A, Supplement
C, Third Edition (1971) .

(3) CONAN Procedure for Certifying Inspection Personnel,
CUTP-1, Rev. 1, September 1970.

2.2 Applicable Drawin s

2.2.1 The following drawings are part of this procedure:

(1) CE Assembly Dwg. E-231-574, Det's. E and G, and
Sec. B-B.

2. 3 0 erational Manuals

2-3-1 The equipment operational manuals for the particular ul tras'onic
instruments used form a part of this procedure.

3.0 PROCEDURE CERTIFICATION

3.1 The examination procedures described in this document comply with
Section XI of the ASIIE Boiler and Pressure Vessel Code exceot where
examination coverage is limited by part geometry or access.

0
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4.1 Personnel Certification Requirements

4.1.1 Each pcr"on performing ultrasonic oxannnation governed. by
this procedure shall be certified. in accordance with thefolio@ing:

(1) ASIG'ecommended. Practice, SiVC-TC-1A, Supplement C,
Third Edition (1971).

(2) CO"Ihll Inspection, Inc., Procedure for Certifying '

Ultrasonic Test Personnel CUiP-l, Rov. l, September 1/70.

(3) 'AShZ Boiler and Pressure Vessel Code. Section XI (1974 Ed.)

Examination creNs shall Have one or more members as necessary.
't

least one Inember of each cresr shall have a minimum
'qualification Level II in accordance ~rith the aoove referenced.
Gocuments. The re~ining member(s) shall have a rniaimum
qualification of Level I or Level I Trainee.

4.2 Personnel Records

4.2,1 Records of'ersonnel qualification shill be maintained. by
Examination Contractor.

A copy of tho examiner's certification, and. a current. gye
test as required by SIC-TC-lA shall be filed. ~rith caen
permanent exam>ation record, »ith a cooy ubmittod.to tho
plant owner or his agent, prior to performing examinations
por this procedure.

5.0 EGQGNATION BEQUIHEIPNTS

5. 1 Exmninat ion I"rc ucncv

p.l.l Thc non)inal examination frcquoncic" shall bo 2.2p MIz for all
straight bo:un and anglo boun examinations.

5.1.2 Other Pulse frequencies shall be used only if
such variables as material attenuation,
grain structlu'o, ctc., nccos"itatcs their u"c to achieve
penetration or resolution. This in"ormation s)mll bc rocordod
on thc data s)loots.

~ ~ ~~/ MUCLEAA ENEAGY SEAVICES, INC.
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5, 5 Yield identification

5.5.1 Each veld, shall be located and. identified per the appropriate
>reld map located in the Program Pian Qook.

5.6 Datum Point

5.6.1 The examiner shall permanently mark, or verify that there
has been marked, a reference datum point on each veld from
which all examination data and. reported indications shall
be referencecl.

5.6.2 Datum points shall be marked. by the use of low stress stamps
or vibratooling and, shall not be deeper than 1/64".

5.6.3 Circumferential dome head welds and closure head to fla'nge
weld(s) datum points shall be located on the weld center-
line at vessel 0'.

5.6.4 Meridional weld datum points shall be located on the weld
centerline at the bottom end of each veld.

5.6. 5 Each weld datum point along with respective weld reference
points and divisions shall be shown on each examination
report.

5.7 Examination Coverage

5.7.1 lhe intent of this procedure is to provide maximum examination
coverage to insure veld. integrity. Each weld shall be scanned.
arith minimum 25~~ overlap of the transducer element
>ridth (diameter) for each scan pass.

5.7.2 The rate of search unit movement shaU. not exceed. 6 inches
per second.

5.7.P Each weld. and. the volume of metal for 1/2T on each side of
the weld shall bc ultrasonically examined irhere part geometry
and access permit using 45'nd. 60 angle beam techniques
applied in two directions towards the veld ancl in tvo
directions parallel with the weld> and on both sides of the

" >reld.

NUCLEAR ENERGY SERVICES, INC.
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5.7,Q Straight beam techniques shall be appled, where part geometry
permits, to all parent material through which the angle be'ams
willpass during angle beam examinations., Indications
detected are to be recorded. in accordance with Section ll.l.l
of this procedure, except in areas where no back echo can
be obtained.

Xn addition, straight hemi techniques shall be applied to
the weld surface and heat-affected zone where part geometry
permits. Indicati'ons shall be recorded in accordance with
Section 11.1.2 of this procedure. This shall include straight
beam examination of parent material when no back- echo is
obtainable.

5 7.5 Vherc the examination surface or othe conditions (weld,
contour> access> etc.) do not permit a meaningful ultrasonic
examination to be performed., the examiner shall record.'the
area of non-examination and. the particular interfering
condition in the space provided on the >leld Scan Data Sheet Fig-8).

6.0 ZQUIPivi 'Q REQU V~~1KNTS

6.1 Examination Contractor ' .Equipment

The following test'equipment or its equivalent shall be
provided by the Examination Contractor for examination of
the Closure Head weld.s.

(1) Puise Echo llltrasnnic instrument

(2) Scan Fixture, 45', (Al Ho. 85C134 or 57A8407, or other)

(3) Scan Fixture, 60', (Al Ho. 85C155 or 57A8417, or other)

(4) Scan Fixture, 0', (Al Ho. 85C157, or other)

(5) Search Unit, 3/4" Dia., 2.25 Miz,
or 1/2 Dia o 2 25

6 2 Plallt

(6) Search Units, 1/2" x 1", 2.25 raiz
(7) Couplant
(8) Camera

(hmer' Ecuipment

6,2.1 Thc Plant 0:mcr or
service facilitics

his Agent hall provide the following
and. cquipmQIlt as required:

/L1~if NUCLLAn CNEflGY SEAV1CES, 1NC.



(1) Scaffolding

'(2) Mater, Air and Electricity

(3) Temporary Lighting

Procedure No.: NIP .538
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Xssue Date: 9-1-75
Revision No.: 0. Date:
Page 9 of 30

(4) Crane or Lifting Devices

(5) Reference Standard No. P1F-4.31C

(6) Radiation Monitoring Equipment

(7) Radiation Shield.ing

(8) Test Surface Preparation (cleaning and. finishing)

(9) Drawings of each Examination Area

(10) Post Examination Cleanup of Test Area

7.0 CALXBRATlON REQUIRE~i S

7.3. Reference Standards

7.1.1
I

The reference standard designated in 6.2.1 (5) shall be
used for basic instrument calibration and. for establishing
reference sensitivity le'vels for examination of the clo-
sure head welds. See Figure 4.

7.1. 2 Spot thickness checks of the components may be made

to ensure that the proper reference standard is used.

7.1.3

715

The number of the reference standard. used. for performing
calibration shall be recorded. on each Calibration Data
Sheet. Figure 7 is an example of the Calibration, Data
Sheet to be used, with this procedure.

Ik

Calibration Data Sheets shall be numbered, 5'38-l.
538-3, ctc., at the time of calibration and shall be signed
by the examiner(s) upon completion.

Calibration procedures .".hall be performed using the unclad.
surface of the rcfercoce standard.

7.1.6 The temperature of the reference standard shall be within
~ 25'F of the component temperature.

6
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7.2 Reference Sensitivity Level

7.2.1 The reference sensitivity level shall be the distance-amplitude
curve initially obtained directly from the reference standard
and shall be the sensitivity level used. for evaluating and.
recording all iniCatiOns..

7.2.2 During actual weld. scanning, the reference sensitivity
level shall be increased. 2X or 6 dB.

7.3 Times of Calibration

7.3.3 Basic instrument calibration shall be performed. using the
appropriate reference standard, search units and
instrumentation. in;",.ediately prior to the exanLnation of
the Closure Head.

7.3.2 Instrument calibration checks shall be performed. at the
beginning of each day of examination in accordance with
Section 8.0 of this'rocedure.

7+3+3 Examination system calibration checks shall be performed.
at least at the beginning and. at the completion of each 1I.

hour period, of examination and/or at the change of examination
personnel, equipment, search units, coupler shoes, etc.,
and. at the completion of the exa~anation of each similar
series of welds in accordance ~rith Sections 9.2 and 9.1I
of this procedure.

7, 1I Calibration Response

Calibration response shall be checked at the primary
reference sensitivity level.

7.4.2

7. 1I,3

Signal response obtained during calibration check shall be
within plus or minus 20$ of that established during basic
system calibration.

If any point on the DAC curve has changed by more than
20$ of its amplitude, the examiner shall:

0
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(i) Yark all weld data sheets s'ince previous calibration
void,

, (2) Recalibrate examination system.

(3) Reexamine voided. areas.

7.4.II lf any point on the DAC.curve has moved. horizontally more
than 5$ of the sweep line from its original settings, the
examiner shall:

(1) Correct the sweep calibration and, note it on the
Calibration Data Sheet.

(2) Void any data sheets remade since the previous
calibration which have recorded indications and
reexamine those areas.

8. 0 XNSTRUlKfZ CAT XBRATla'I ~IPXCATXON

8.1 Am litude Linearity

8.1.1 The linearity of the ultrasonic instrument shall be'checked
&s follows

(1) Position an angle beam search unit on the reference
standard so that indications from both the 1/cT and.

3/4T holes are visible (other reflectors which provide
the 2 to 1 ratio required in (2) may 'oe substituted),

e

(2) h!anipulate search unit to establish a 2 to 1 ratio
of amplitudes between the two indications with the
largest at 80$ PSII.

(3) Mithout moving search unit, adjust sensitivity to
run tI!e higher response from approxi..!a+el.y 100;<
to 20'"Sll in 2 d3 steps (10I~~ if fine control availablc).

1

(4) Read and.record tl!c relative amplitudes of the two
indications to thc nearest 1~>~.

0
41']
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(5) 3:f the smaller indication does not fall within 5~r> FSH
of 5'f the larger indication, the instrument shaU.
not be used. for examinations until corrected.

8.2 Amplitude Control Linearity

8'.2.1 The linearity of the instrument gain (attenuation) control
. shall be checked as foU.ows:

(1) Position an angle beam search unit on the reference
standard to obtain an 80$ FSH indication from th'
1/2T hole.

4

(2) Using amplitude control, decrease signal amplitude .

by 6 dB and. by 12 dB to obtain nominal 4CF> FSQ and.
2CFg FSH signals. Read and.'ecord;",actual

signal..'-,;,-

„amplitudes to,c3.osest l~p., - ~

'3) Obtain a,40'~ FSH indication from the 1/2T hole and.
increase amplitude ~rith the amplitude control by 6 dB
to obtain a nominal 80/o signal. Read. and record as
in (2).

(4) Obtain a 2(F/> FSH indication from the 1/2Z hole and
increase amplitude with the amplitude control by 12 dB
to obtain a nominal 89~~ FSH signal. Read and. record
as in (2).

(5) If the indications obtained in (2), (3) and (4) are
not within + 2P> of nominal, the instrument shall not
be used for examination until corrected.

9. 0 EXAlGIGPlIOif SYST" H CAL333RATION

9.1 Strair ht Beam Calibr .tion

9.1.1 Straight beam sweep calibration and distance-amplitude
correction shall be porformod as folio'rs and as sho;.m in
Figure 5. Thc appropriate combination of search units and
reference standard for each respective weld are shown in
Figlu es 1 thru 3 and Table l.
(1) Adjust the inst.rumcnt sweep. controls so that the signal

respon"es from tho 1/4T and. 3/ltT holes occur at thc 2nd
and. 6th horizontal "creen divisions as shown in Figuro 5.
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.Q2) Position search unit to'btain maximum response from
the hole which gives the highest amplitude signal.
Adjust sensitivity control to provide a signal
amplitude of 8Pjo of FSkI and, mark location and amplitude
on the CRT.

(3) Without changing sensitivity, position the search
unit respectively on the rerwining holes and. mark
signal amplitudes and. locations on the CRT.

-(4) Plot a DAC curve by connect" ng the locations (marked
on the CRT) with a continuous line extended to cover

~ the full examination range (horizontal screen divisions
0 thru 8) as shown in Figure 5.

(5) This is the primary reference sensitivity. Record all
sensitivity control settings on the appropriate
Calibration Data Sheet.

(6) System is now calibrated for examination of welds
of the thickness for which calibration was.just performed.

(7) Record. all data and instrument settings on the
Calibration Data Sheet.

9.2 Straight Beam Calibra ion Check

9.2.1 Straight beam calibration check as required by Section 7,3.3
shall be performed as follows:

(1) Adjust the sensitivity control settings to those
recorded for the calibrated reference sensitivity.
See Section 9.1.1 (2).

(2) Reposition search unit at each re p::ctive test hole
and. observe maximum signal response amplitudes, and
horizontal screen positicns.

(3)'ec Section 7.4 for ".-ignal response requirements during
calibration check.

9.3 An ~le Beam Calibration

9.3.1 Angle beam sweep calibre.Sion and, distance-amplitude
correction'hall

bc performed as follows and as shown in Figure 5. The
appropxiatc search units and x'efcx'ence standard for each
weld are sho'nx in Figures 1 nehru 3 and Tab3e 1.

0
Arl
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Adjust the instrument sweep controls so that the signal
response from the 1/4T and 3/4T holes occur at the 2nd
and 6th horizontal screen divisions as shown in Figure 5.
To verify sweep calibration, insure that response from
square notch appears near the 8th horizontal division.
Note on the Calibration Data Sheet any displacement of
more than 1/2 of one horizontal screen divisi.on.

Position search unit to obtain maximum response from
the hole which'ives the highest amplitude signal.
Adjust sensitivity control to provide a signal amplitude
of 8(F/> of FSH and. mark location and. amplitude on CRT.

llithout changing sensitivity, position search unit
respectively on the remaining angle beam calibration
holes and rt rk signal amplitudes and. locations on CRT.

Plot a DAC curve by connecting the locations
(marked on the CRT) with a continuous line extended to
cover the full examination range (horizontal screen
divisions 0 thru 8) as shown in Figure 5.

(5) This is the primary reference sensitivity. Record, all
sensitivity. control settings on the app opriate
Calibration Data. Sheet.

(6) Instrument is now calibrated for examination of welds of
the thickness for which calibration was just performed.

Record, all data and instrument settings on the
Calibration Data Sheet.

9.3.2 Angle beam sensitivity correction for far and. near surface
indications shall be established as follows and as shown
in Figure 5.

(2)

Position search unit to obtain maximum amplitude from
far surface notch and with instrument at reference
sensitivity, mark the screen to show its peak amplitude
(near the 8th horizontal division).

Position search unit over near surface notch and, if
detected, mark the screen to show its peak amplitude
(near the zero horizontal division).

.I
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(3) Tlhen evaluating indications which occur at the far
or near surfaces, they shall be compared directly with

'he relative amplitude of the square notches.

9.3.3 Angle beam position calibration shall consist of fabricating
an indication locating rule as fol1ows and as shown in
Figure 6.

(1) Position search unit to obtain peak indication from
the 1/4T hole.

(2) Place a taped. ruler or other suitable indexing strip
against the front of the search unit and mark the
distance from the test surface to the hole (in inches
and with respect to T) on the strip where it crosses
the surface scribe line over the holes. (Mark the
search unit if it covers the scribe line.)

(3) Successively position the search unit to p ak on the
1/2T hole, 3/4T hole and opposite notch and mark the
respective distances from.the surface (in inches and
in terms of T) on the ruler where it crosses the
surface scribe line over the holes.

(4) Xf the near surface notch can be detected, mark its
location on the side of the search unit..

(5) Subdivide the scale made in the above steps so that
distance from surface to an indication may be read.to
the nearest 1/8T.

9.3.4 3eam spread, measurements for the vertical plane of each
angle beam search unit and weld thickne s combination shall
be made using the locating rule (see 9.3,3) as follows and .

as shown'in Figure. 6.

(1) Xncrease instrument sensitivity 2X or 6 d3 over
xeference sensitivity.

(2) Position search unit for maximum response from 1/4T
- holi and. move the search unit toward the hole until

signal amplitude is equal to the DAC curve drawn on
thc screen. Mark a mall 1 on the depth scale where
it crosse the scribe line over the 1/IIT hole.

p
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(3) Hove the search unit avay from the 1/4T hole, thru
the maximum amplitude point, until the signal amplitude
is again equal to the DAC curve dra>m on the screen.
Again, mark a small 1 on the depth scale.

(4) Repeat steps (2) and (3) for the 1/21 and 3/>tT holes
using numbers 2 and. 3 respectively.

(g) Using suitable paper., mark a full size plot of the
data from the locating rule and. determine the refracted
beam angle and. angle of divergence for g(F/p DAC amplitude.

NOZE: Curvature of the reference standard. used.
may cause some deviation in beam spread,
and beam angle information.

(6) Beam spread plots shall become part of the examination
record.

9.II Angle Beam Calibration Check

9.II.1 Angle beam calibration check as required by Section 7.3.2
shall be performed as folio>rs:

(1) Adjust the sensitivity control settings to those
recorded. for the calibrated reference sensitivity.
See Section 9.3.1 (2).

(2) Reposition search unit at each respective test hole and.
observe signal response amplitudes and. horizontal screen
positions.

(3) See Section 7.II. for signal response requirements during
calibration check.

10. 0 EXAMMTIO'iVPHOCEDUHES

10.1 Strait;ht Beam E..ami»ation of 3'eld and Iteat Zone

10.l..l Straight beam examination of the veld and heat affected
zone and areas of base zntcrial vhere no back echo is
available, shall be performed at a scanning sensitivity
level 2X or 6 (lo greater than the calibrated. reference
sensitivity level.

Q
I'p
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10.1.2 A rectilinear scan pattern shall be used alloirirrg a minimum

of 25$ overlap of the transducer element width (diameter)
for each scan pass.

10.1;3 See Table land Figs. lthru 3 fOr SCan path d.iStanCeS and

weld identifications.

10.1.4 Continue scanning unti 1 al 1 welds have been

examined. Equipment must not be removed from the weld area
'ntilall indications have been evaluated.

10.2 Strai ht Beam Exmnination of Base hiaterial

10.2.1 Straight beam examination. of all base materia3, ~rhere a back echo
is obtainable'hru which the angle beams will pass during angle
beam examination sha11 be performed. at a sensitivity level reich
gives a minimum back eflection signal amplitude of 50$ of 1'SH.

10.2.2 A rectilinear scan pattern shall be used'llowing a minimum

of 25j~ overlap of the transducer element width (diameter)
for each scan pass.

10.2.3 See Table land Figs.lthru 3 for scan path distances and.

weld identifications.

10.2.4 Continue scanning until all welds have been

examined. Equipment must not be removed from the weld area
until all indications have been evaluated.;

10.3 An le Beam Examinations

10.3.1 All angle beam examinations shall be performed, at a scanning
sensitivity level 2X or 6 dB greater than the calibrated.
reference sensitivity level.

10.3.2 The search unit shall be swivelled to ensure maximum

coverage as it is moved along a rectilinear can pattern
allowing a nrinimum of 25~p over3.ap of thc transducer element
width (diameter).

10,3.3 See Table l and Figs- lthru3for scan path distan'ccs and
weld identifications.

10.3.4 Continue scanning unti 1 all welds have been
exalnillcd. Equip,. ent must not be removed from weld area
or disa sernblcd until al3. indications have been evaluated.

9
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11. 0 EVALUATXQi CRITERIA,

11.1 Recordin of Indications

11.1. 1 For straight beam examinations of base metal for laminations,
all areas giving indications equal to or greater than the
remaining back reflection shall be recorded. on the appropriate
data sheet prior to angle beam examination of the weld and.

heat affected zone.

(1) Each recorded. area shall be identified as to distance
from surface, length and, position relative to the weld
datum point.

(2) Recorded data shall be taken on each parallel scan
pass at increments not to exceed that permitted by the
25~~ overlap of transducer element diameter (~ridtn).

11.1. 2 For straight beam examinations of weld and heat-affected
zone and. angle beam examinations, all indications sho: ng
a signal amplitude response equal to or greasier than 59>
of the reference response sha» be recorded on the appropriate
data sheet at the time of weld examin"tion and prior to
remOVing equipment frOm the Closure Head.

(1) Each recorded. indication shall be identified as to
depth (as a percent of thickness), distance from
surface, length, signal amplitude and location relative
to the weld datum point.

(2) Recorded data shall bc taken on each parallel scan
pass at increments not to exceed that permitted by the
25~~ overlap of transducer element diameter (width).

ll.l.3

11.1. l>

Xndications from all meridional: a<elds shall be reported
in inches above'he weld datum point and. in inches clockwise
(C%1) or counterclockwise (CC>l) from the weM cente line when
looking down upon the top of the closure head.

Xndications from all circumferential dome and flange welds
shall be reported in inches above or below the weld centerline
and in inches CW or CCW from the weld datum point when looking
down upon the top of the closure head.

A
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11.2 Evaluation of Indications

11.2.1 Evaluation of all'indications shall be made at the reference
sensitivity and..in accordance with the requirements of the
ASIZ Boiler and Pressure Vessel Code, Section X|:-Z1B-3000.

Results of this evaluation shall be reported to the Plant
OImer or h'is Agent in accordance with the requirements of the
ASME Boiler and Pressure Vessel Code, Section XX-Z1A-6000.

12, 0 EIGZATXON RECORDS

12.1 Certification of Records

12.1.1 The examiner shall complete and: sign the appropriate Weld
Scan Data Sheet(s) imInediately upon the completion of each
weld. exarIIination.

12.2 Filin of Records

12.2.1 The examiner shall be responsible for submitting to the-
Plant O~mer, or his Agent, a completely documented set of
examination records including certification of personnel

. qualifications with a current eye test report in accordance
with SET-TC-lA.

3.3: 0 KQSG1'IER'S CRlTXQ,UE

13.1 Procedure Corrections and Additions

13.1.1 All procedure corrections and/or additions required during
the preoperational and/or inservice examinations shall be
made in accordance with requireme~t~ ot NFS (g Plan No. HES
81A0402 and documented in the record of revisions section of
this procedure.

3

13.2.1 Upon completion of the examination of all Closure Head,
welds, the examiner shall ubmit a written report to the
Plant &acr or his Agent lists>g pertinent information for
future examinations such as procedure additions, corrections
and revisions or unique problems or actions to be tal:en.

13.3 Additional Examinations
hlhen indications exceeding allowable standards are found, additional
examinations shall be performed as stipulated in Section XI, paragraph
IIIB-2430.

0
i
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1.4.2 Nominal weld thickness is 4-5/16" for the welds specified in
this procedure.

1.5 Materials

1.5.1 The Nozzles are constructed of alloy steel (SA 336) and the
Closure Head is constructed of.low carbon steel (SA 302) with
stainless steel cladding on the ID surface.

2.0 HZFERRICES

2.1 Heference Documents

2.1.1 The following documents form a part of this examination
procedure:

(1) ASIA(."Boiler and Pre"'sure Vessel Code, Section XX 1974
Edition and the Suzmer of 1974 Addenda.

(2) ASIIT Recommended Practice, SNT-TC-1A, Supplement C,
Third. Edition (1971).

(3) COPAiI irocedure for Certifying Xnspection Personnel,
CVZP-1, Rev.-l, September 1970

2.2 A olicable Dr.: in,s

2.2.1 The following drawings form a part of this procedure:

(1) C.E. Dwg. Nos. E-231-561; E-231-574; E-231-576

2.3 0 crational |manuals

2,3.P The equipment operational manuals for the particular ultrasonic
'nstrument used form a'art of this procedure.

3. 0 PHOCEDUaE CEiYZXl'XCATXO0

3.1 The examination procedures described in this document comply xrith
Section XX of the ASi~E Boiler and Prcssure Vessel Coho except
where examination coverage is limited by part geometry or access.

NUCLEAR ENERGY SERVICES, INC.
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5.5 Held Identification

5.5.1 Each weld shall be located and identified per the appropriate
weld maps, found in the Program Plan Book.

5.6 Datum Point

5.6.1 The examiner shall permanently mark, or verify that there has
been marked, a reference datum point on each weld from which all
examination data and reported indications shall be referenced.

5.6.2 Datum points shall be marked by the use of low stress stamps
or vibratooling and shall not be deeper than 1/64".

5.6.3 The datum point for Closure Head to Vent Nozzle Weld shall be
located on the weld centerline at. vessel 0'.

5.6.4 The datum point for Closure Head to Safety Valve and Closure
Head to Instrument Nozzle Weld shall be located on the weld
centerline at the point closest to the vessel centerline.

5.6.5 Each weld datum point, along with respective weld reference
points and divisions, shall be shown on each examination
report:

5.7 Examination Covera e

5.7.1 The intent of this procedure is to provide maximum examination
coverage to insure weld integrity. Each weld shall be scanned
with minimum 25% overlap of the transducer element width (dia-
meter) for each scan pass.

5.7.2 The rate of search unit movement shall not exceed 6 inches per
second.

5.7.3 Each nozzle shall be ultrasonically examined whdre part geo-
metry and access permit using 45'nd 60" angle beam tech-
niques applied in one direction toward the weld and in two
direction's parallel with the weld, on one side of the weld.
See Figs. 1 and 2.

'H
+0 NUCLEAR ENERGY SERVICES, INC.
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(1) Scaffolding

(2)

~ . (3)

Water, Air and Electricity

Temporary Lighting

(4) Crane or Lifting Devices

(5) Reference Standard Number PlF-4;31C

(6) Radiation lIonitoring Equipment

(7) Radiation Shielding

(8) Test Surface Preparation (cleaning and finishing)

(9) Drawings of each Examination Area

(10) Post Examination Cleanup of Test Area

7. 0 CALIBRATION REQUIREMENTS

7.1 Reference Standards

7.1.1 The reference standard designated in 6.2.1'5) shall be
used for basic instrument calibration and for establishing
reference sensitivity levels for examination of the Closure
Head to Nozzle Welds. See Fig. 3.

7.1.2 Spot thickness checks of the components may be made to
ensure that the proper reference standard is used.

7.1.3 The number of the reference standard used for performing
calibration shall be recorded on each Calibration Data
Sheet. Fig. 6 is an example of the Calibration Data Sheet
to be used with this procedure.

7.1.4 Calibration Data Sheets shall be numbered 539-1, 539-2,
539-3, etc. at the time of calibration and shall be signed
by the examiner(s) upon completion.

7.1.5 Calibration procedures shall be performed using the unclad
surface of the reference standard.

7.1.6 The temperature of the reference standard shall be within
25'F of the component temperature.

NUCLEAR ENERGY SERVICES, INC.
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7.2 Reference Sensitivi y Level

7,2.1 The refe'rence sensitivity level shall be the distance-amplitude
curve initially obtained. directly from the reference standard
and shall be the sen'sitivity level used for evaluating and.
recording all irdications.

7.2.2 'uring actual ~reld scanning, the reference sensitivity
level shall be increased. 2X or 6 dB.

7.3 Times of Calibration

7.3.1 j3asic'nstrument calibration shall be performed."using the
appropriate reference standard, search units and
instrumentation. immediately prior to the examination of
the Closure Head to Nozzlo Melds.

'7.3.2 Xnstrument calibration checks shall be performed at the
beginning of each day of examination in accordance arith
Section'8.0 of this procedure.

7+3+3 Examination system calibration c'hecks shall be performed,
at least at the beginning and. at the completion of each 4
hour period of examination and/or at the change of examination
personnel, ec:uipment,, search units, coupler shoes, etc.,
and. at the completion of the examination of eacn similar
series o fields in accordance rrith Sections 9..2 and 9.4
of this procedure.

7. 4 Calibration Response

7.4,1 Calibration response shall be checked. at the primary
reference sensitivity level.

7.4.2 Signal response obtained during calibra ion check shall be
within plus or minus 20$ of that established during basic
system calibration.

7.4.3 Xf any point on the DAC curve has changed. by more than
20$ of its amplitude, the examiner shall:

NUCLEAR ENERGY SERVICES, INC.
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(1) Nark all weld data sheets since previous calibration
void,

(2) Recalibrate examination system.

(3) Reexamine voided. areas.

(.4.4 Xf any point on the DAC curve has moved. horizontally more
~ than 5$ of the sweep line from its original settings, the

examiner shall:

(1) Correct the sweep calibration and note it on the
Calibration Data Sheet.

(2) Void any data sheets made since the previous
calibration which have recorded indications and
reexamine, those areas.

8. 0 XNSTRUI~ CALIBRATXO't ~IPXCATXON

8.1 Amplitude Linearity

8.1.1 The linearity of the ultrasonic instrument shall be'checked
as follows:

(1) Position an angle beam search unit on the reference
standard. so that indications from both the 1/2T and.

3/4T holes are visible (othe.r reflectors ~rhich provide
the 2 to 1 ratio required in (2) may be substituted.).

(2) hianipulate search unit to establish a 2 to 1 ratio
* of amplitudes between the two indications with the

largest at 80~ FSjl.

(3) Mithout moving search unit, adjust sensitivity to
run the higher response from .pproximately 100$
to 20> 1'Sjj in 2 dB steps (10;> if fine control availablc).

(4) Read and record thc relative amplit,udcs of the two
indications to thc nearest'1~>.

HUCLEAfk EHEBGY SERVICES, IHC.~ ~
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(5) .Xf the snaller indication does not fall within 5~> FSH

of 50> of the larger indication, the instrument shall
no~ be -used for 'examinations'ntil- corrected.

, 8.2 Amplitude Control Linearity

8'.2.1 The linearity of the instrument gain (attenuation) control
sha11 be checked. as follows:

(1) Position an angle beam search unit on the reference
standard to obtain an 80$ FSH indication from the
1/21'ole.

(2) Using amplitude control, decrease'ignal amplitude,
by 6 dB and. by 12 dB to obtain nominal 4CF> FSEJ and
2g FSH signals. Read. and'ecord. actual signal
amplitudes to closest l~~.

(3) Obtain a 40";> FSH indication rom the 1/2Z hole and
increase amplitude with the amplitude control by 6 dB
,to obtain a nominal 80'ignal. Read and. record as'n (2).

(4) Obtain a 20$ FSH indication from the 1/2Z 'hole and.
'increase amplitude ~rith the amplitude control by 12 dB
to 'obtain a nominal 89'~ FSH signal. Read and. record
as in (2).

(5) If the indications obtained. in (2), (3) and. (4) are
not within + 20~ of nominal, the instrument shall not
be used. for examination until corrected.

9. 0 EXAl93VPiION SYST!'M CALIBRATIOiJ

9.1 Strair ht Beam Calibr .tion

9.1.1 Straight beam sveep calibration nnd. distance-amplitude
correction shall bc performed as folio;rs and as sho:m in
Figure 4. The npproprint,c cor.",binntion of search units nnd
reference standard for each respective veld nre shown in
Figlu'es 1, 2, and Table l.
(1) hdjust the instrument. svecp controls so that the signal

respon es from thc l/»T nnd 3/JIT holes occur nt. thc 2nd
nnd 6th horizontal screen divisions ns shovn in Figurc 4.

NUCLEAR EIIERGY SERVICES, INC.
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(2) Position search unit to obtain maximum response from
the hole which gives the highest amplitude signal.
Adjust sensitivity control to provide a signal
amplitude of 80< of FSkl and mark location and amplitude
on the CRT.

(3) Without changing sensitivity, position the search
unit respectively on the rei=aining holes and mark
signal amplitudes and, locations on the CRT.

(4) Plot a DAC curve by connect"ng the locations (marked
on the CRT) with a continuous line extended to cover
the full examination range (horizontal screen divisions
0 thru 8) as shown in Figure 4.

(5) This is the primary reference sensitivity. Record all
sensitivity control settings on the appropriate
Calibration Data Sheet.

(6) System is now calibrated for examination of welds
of the thickness for which calibration was just performed..

(7) Record. all data and, instrument settings on the
Calibration Data Sheet

9.2 Strai,ht Beam Calibration Check

9;2.1 Straight beam calibration check as required by Section 7.3.3
shall be performed as follows:

(1) Adjust the sensitivity control settings to those
recorded. for the calibrated reference sensitivity.
See Section 9.l.l (2).

(2) Reposition search unit at each respective test hole
and, observe maximum signal response amplitudes, and
horizontal screen positions.

(3) See Section 7.4 for signal response requirements during
calibration chock.

9.3 An le Beam Calibration

9.3.1 Angle beam sweep calibration and distance-amplitude correction
shall be performed as follows and as strown in Figurc 4. The
appropriate search unit" and reference standard for each
weld are st)o'a'l'I in Figlu'cs l, 2 and Table l.

O
r".$
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'2)

(3)

Adjust the instrument sweep ontrols so'that the signal
response from the 1/4T and. 3/4T holes occur at the 2nd
and 6th horizontal screen divisions as sho:rn in Figure 4 .
To verify sweep calibration, insure that response from
square notch appears near the 8th horizontal division.
Note on the Calibration Data Sheet any displacement of
more than 1/2 of one horizontal screen division.

Position search unit t'o obtain maximum'esponse from
the hole which gives the highest amplitude signal.
Adjust sensitivity control to provide a signal amplitude
of 80$ of PSH and mark 1ocation and. amplitude on CRT.

Without changing sensitivity,. position search unit
respectively on the remaining angle beam calibration
holes and mark signal amplitudes and. locations on CRT.

(4)

(5)

Plot a DAC curve by connecting the locations
(marked, on the CRT) ~ri h a continuous line extended. to
cover the full examination range (horizontal screen
divisions 0 thru 8) as sholem in Figure 4.

This is the primary reference sensitivity, Record all
sensitivity control settings on the appropriate
Calibration Data Sheet.

(6) .

(7)

Instrument is now.calibrated for examination of welds of
the thickness for which calibration was just performed.

Record all data and.instrument settings on the
Calibration Data Sheet.

9.3.2 Angle beam sensitivity correction for far and near surface
indications shall be established. as follows and as sho~rn

Figuxe 4.

Position search unit to obtain maximum amplitude from
far surface notch and. with instrument at reference
sensitivity, mark the screen t;o how its peak amplitude
(near the 8th horizontal division).

(2) Position search unit over near surface notch and, if
detected, marlc the screen to show its pea1 amplitude
(near the zero horizontal divi ion).

O
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(3) Lthen evaluating indications vhich occur at the far
or near surfaces, they shall be compared directly vith
the relative amplitude of. the square notches.

9.3.3 Angle beam position calibration shall consist of fabricating
an indication locating rule as follovs and as shovn in
Figure 5.

(1) Position search unit to obtain peak indication from
the 1/4T hole.

(2) Place a taped ruler or other suitable indexing strip
against the front of the search unit and mark the
distance f'rom the test surface to the hole (in inches
and irith respect to T) on the strip vhere it crosses
the surface scribe line over the holes. (Park the
search unit if it covers the scribe-line.)

(3) Successively position the search unit to peak on the
1/2T hole, 3/4T hole and. opposite notch and mark the
respective distances from the surface (in inches and
in terms of T) on tne ruler vhere it crosses the
surface scribe line over the holes.

(4) Xf the near surface notch can be detected, mark its
location on the side of the search unit..

(5) Subdivide the scale made in the above steps so that
distance from surface to an indication may be read. to
the nearest 1/8Z.

9.3.4 Beam spread. measurements for the vertical plane of each
angle beam search unit and-veld thickness combination shall
be made using the locating rule (see 9.3.3). as follovs and.
as sho:m in Figure 5,

(1) Xncrease instrument sensitivity 2X or 6 QB over
~ xefercnce sensitivity.

(2) Position search unit f'r maximum response f'rom 1/4T
. hole and. move the search un t tovard the hole until

signal amplitude is equal to the j)AC curve drmrn on
the screen. IIark a small 1 on the depth "calo vhereit crosse the scribe line over the 1/>IT hole.

0
NUCLEhn ENERGY SEAVICES, INC.
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(3) Move the search unit'way from the 1/4T hole, thru
the maximum amplitude point, until the signal amplitude
is again equal to the DAC.curve drawn on the screen.
Again, mark a small 1 on the depth scale.

(4) Repeat steps (2) and (3) for. the 1/ZZ and. 3/4T holes
using numbers 2 and. 3 respectively.

(5) Using suitable paper, mark a..full size plot. of -the
data'from the locating rule and determine the refracted.
beam angle and. angle of'ivergence for 594 DAC amplitude.

-. Nol'E: Curvature of the reference standard. used.
may cause some deviation in beam spread.
and beam angle information..

/

(6) Beam spread plots shall become part .of,the examination
recox d..

9.4 Angle Beam Calibration Check

9.4.1 Angle beam calibration check as required. by Section 7.3.2
shall be performed as follows:

(1) Adjust the sensitivity control settings to those
recorded. for the calibrated. reference sensitivity.
See Section '9.3.1 (2).

(2) Reposition search unit at each respective test hole and
observe signal response amplitudes and. horizontal screen
positions.

(3) See Section 7.4 for signal response requirements during
calibration check.

10. 0 EXAhl3JtATXON PROCEDWiES

10.1 'Straight Beam Exmnination of 7'eld and. 1teat Zone

10.1.1 Straight bean examination of thc weld and heat affected
zone and areas of base material where no back echo is
available', shall be pcrformccl at a scanning sensitivity
level 2X or 6 clo grcatcr than the calibrated reference
scn itivity lovel.

~

~

lg
Q NUCLEAII EtJFAGY SCBVICCS, INC.



~
~

~
$

~ ~ ~

J ~ ~ ~ J ~ $

~ ~ ~

5 ~ ~ ~

0 ~ 0

5 ~ ~ ~ ~ ~ I

~ ~

~ ~ i ~ ~ ~

I I ~ ~

II ~ ~ - ~ ~ ~

~ ~ ~

J ~

~ ~ J

~ ~

~ ~ ~ ~

~ ~ 5

~ ~ ~ ~

~ ~

~ ~ '

J ~ ~ ~

~ 0

~ ~



Procedure No.: NIP 539
Subject: C.H. Nozzle Nelds
Issue Date: 9-l-75
Revision No.: 0; Date:

U..0 EVALUATDZJ CRITERIA

11.1 Recordin, of Indications

~ . 11.1.1 For straight beam examinations of base metal for laminations,
al1 areas giving indications equal to or greater than the
remaining back reflection shaLl. be recorded on the appropriate
data sheet prior to angle beam examination of the weld and
heat, affected zone.

I

(1) Each recorded area. shall be identified as to distance
from surface, length and position relative to the weld

-datum point "

11.1. 2

(2) Recorded data shall be taken on each parallel scan
pass at increments not to exceed. that permitted oy the
25$ overlap of transducer element diameter (widtn).

For straight beam ex~ninations of weld and heat-affected
zone and angle beam examinations, all indications sho: ng
a signal amplitude response ecual to or greater than

5'f

the reference response shall be recorded. on the appropriate,
data sheet at the time of weld examination and. prior to
removing equip ent from the closure head.

(1) Each recorded. indication shaU. be identified as to
depth (as a percent of thickness), distance from
surface, length, signal amplitude and. location relative
to the weld. datum point.

(2) Recorded data, shall be taken on each parallel scan
pass at increments not to exceed, that permitted by the
2g overl p of transducer element diameter (width).

Q.l.1.3 Indications from all Closure IIead to Nozzle fields shall
be reported in inches Ckl or CCIU from datum point when
looking at the outside of the reactor vessel, and in

'nchesinboard (toward center of nozzle) or outboard
(away from center of nozzle) of the weld centerline.

8
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11.2 Evaluation of indications

11.2.1 Evaluation of all- indications shall be made at the reference
sensitivity and in accordance with the requirements of the
ASME Boiler and. P essur'e"Vessel Code, Section XI-ZlB-3000.

Results of this evaluation shall be reported to the Plant
amer or his Agent in accordance with the requirements of the
ASME Boiler and. Pressure Vessel Code, Section Xl-D/A-6000.

12, 0 EGQGZATT.Oil RECORDS

12.1 Certification of Records

12.1.1 The examiner shall complete and: sign the appropriate iield
Scan Data Sheet(s) iJmnediately upon the completion of each
weld. exangnation.

12.2 Filinp of Records

12.2.1 The examiner shall be responsible for submitting to the
Plant Orner, or his Agent, a completely documented, set o.
examination records including cert'fication of personnel
qualifications with a current eye test report in accordance
with SNT-TC-1A.

13:0 EXAlGNER'S CRZZXQUE

13.1 Procedure Corrections and Additions

13.1.1 All procedure corrections and/or additions required during
the preoperational and/or inservice examinations shall be
made in accordance with requirements of NES QA Plan number.
NES 81A0402, and documented in the record of revisions section
oF this procedure.

13.2 Criti ue Rector+

13.2.1 Upon completion of the examination of all Closure ~dtoNozzle
weld , the examiner shall submit a written report to the
Plant (hmc'r or his Agent lists>g pertinent information for
future exa:nh>ations such as procedure adQitions, corrections
and revisions or unique problems or actions to be ta};en.

13.3 Additional Examinations

tlhen indications exceeding allowable standards are found, additional
examinations shall be performed as stipulated in Section XI, paragraph
It/B-2430.

NUCLEAR O'NEttGY SERVICES, INC.
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Straight
Beam'earchUnit Positions

Typical DAC Curve

Angle Beam
Search Unit Positions

Typical DAC Curve

Step 1

Step 2

Step '3

Step 4

Step g

Step 6

Step 7

- Adjust sweep controls so that 1/4T, 1/2T, and. 3/1IT holes are
located respectively on the 2nd, 4th, and. 6th horizontal screen
divisions.

- Adjust; sensitivity ~o provide 8(F/~ PSEUD indication from hole
giving maximum response - mark position on screen.

- Position, search unit for maximum response from remaining holes-
mark position on screen.

- Plot DAC by connecting points marked on screen with line
e>%ended to cover entire examination range.

— Record "ll sweep and sensitivity control settings on respective
data sheets.

- Position search unit for rraximum response from far surface notch
and "X" marl'. screen and data sheet to indicate amplitude,

- Repeat; Step 6 for near surface not:ch if dct;ectablc.

FXGUi(D 4 . REFE',REi!CE SEVSIT1:.YlTY AliD DAC CALXD1%T1ON PROCEDUM S

FOR UliTiVLSOi'ilC }ZAltriiATXOii OF %'LDS.
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ULTRASONIC EXAMINATION PROCEDURES FOR

BOLTS, STUDS AND NUTS

1.0 SCOPE .

1.1 Area of Examination

1.1.1 This document covers the ultrasonic examination procedures for:

(1) Closure Head Studs and Nuts(see Figures 2 and 4)
(2) Rec i rcu 1 at i on Pump Bo 1 ts 'see F i gure 1)
(3) Main Steam Isolation Valve Studs and Nuts (see Figures3 6 4)
(4) Recirculation Suction and Discharge Valve Studs.and Nuts

(see Figures 3 and 4)

1.2 T e of Examination

1'.2.I Volumetric examination shall be performed using ultrasonic pulse
, echo O straight beam techniques applied to one end of the bolts

and studs and to one surface of the nuts.

1.2.2 The examination shall be performed using manual search units
and/or scan fixtures.

1.3 Time of Examination

1.3.1 These procedures shall govern the inservice examination and re-
examination of repaired areas of studs and nuts as required by
the ASME Boiler and Pressure Vessel Code, Section XI (1974}.

1.4 Part Confi uration

1. 4.1 The bolt dimensions and configurations are shown in Figure I.

The stud dimensions and configurations are shown in Figures 2 8 3.
V

1.4;3. The nut dimensions and configurations are shown in Figure 4.

1.5 Materials

1.5.1 The bolts, studs and nuts are constructed of low carbon steel.

Q
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2.0 REFEREHCES

2.1 Reference Documents

2. 1. 1 The following documents form a part of this examination
procedure:

(1) ASME Boi ler and Pressure Vessel Code, Section XI
1974 Edition, and the Summer of 1974 Addenda.

(2) ASNT Reco'mmended Practice, SHT-TC"1A, Supplement C,
Third'Edit.ion (197)).

(3) CONAM Procedure for Certifying Inspection Personne'I,
COTP-1, Rev. 1, September 1970.

l

(4) ASHE Boiler and Pressure Vessel Code, Section V, 1974
Edi tion, and the Summer of 1974 Addenda.

'2.2 Applicable Drawings

2.2.1 The following drawings form a part of this procedure'.

(I) CE Drawing E-231-573

2.3 0 eration Manuals
k

2-3.1 The equipment operational manuals for the particular ultrasoniG
Instruments used form a part of this procedure.

3.0 PROCEDURE CERTIFICATIOII

3. 1 The examination procedures described 'in this document comply with
Section XI of the ASME Boiler and Pressure Vessel Code, 1974 Edition,
except'where examination coveraqe is limited by part geometry or
access;

g NUCLEAR ENERGy SERVICES, INC.
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4.0 PERSONIIEL CERTIFICATION

4.1 Personnel Certification Re uirements

4.1.1 Each person performing ultrasonic examination governed by this
procedure shall be certified in accordance with the following:

(1) ASNT Recommended Practice, SNT-TC-lA, Supplement C,
Thi rd Edi tion (1971) .

(2) CONAN Inspection inc., Procedure for Certifying Ultra-
sonic Test Personnel CUTP-l, Rev.l, September 1970.

(3) ASME Boiler. and Pressure Vessel Code, Section XI (1974 Ed.)

4.1.2 An examination crew shal 'I consist of one or two members as needed.
At least one member of each crew shall have a minimum qual ifica"
tion Level I I in accordance wi'th the above referenced documents.
The remaining" member(s) shal 1 have a minimum qual if ication of
Level I, or Level I trainee.

4.2 Personnel Records
4.2. 1 Records of personnel qualification shall be maintained by

Examination Contractor.

4.2.2 A copy of the examiner's certification, and a current eye test
as required by SNT-TC-1A shall be filed with each permanent
examination record, with a copy submitted to the plant owner
or his agent,, prior to performing examinations per this pro-
cedure.

5.0 EXAIIINATION REQUIREMENTS

5. 1 Examination Fre uency

5.1.1 The nominal examination frequencies shall. be 2.25 IIHz for all
straight beam examinations.

5.1.2 Other pulse frequencies shall be used if such variables
as material attenuation, grain structure, etc., necessitates
their use to achieve penetration or resolution. This infor-
mation shall be recorded on the data sheets.

O
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5.2 Examination Angles

0For bolts and studs, 0 straight beam from the upper end
of the stud.

5.2,1 Examination angles for the components specified in this
procedure shall be 'as follows:

.(1)

(2) For nuts,. 0.. straight beam, from the upper surface of the nut.

5.3 Liquid Couplant
s

5.3.1. The ul trasonic couplant shall be Trim Regular or Trim HD

(toaster Chemical Corporation, Perrysburg, Ohio).

5.3.2 The couplant shall be supplied in clean containers of
' sufficient quantity to facilitate the examination.

5.3.3 The couplant shal 1 be pumped from the container to the
search unit scan fixtures thru clear tygon flexible tubing
or shall be applied manually with a brush orother suitable device.

5.3..4 Where required, the examiner shall be responsible for
removing couplant from the examination surface at the
conc 1 us ion of the exami na t-ion.

5.4 Surface Preparation

5.4.1 All examination surfaces should be clean and free of dirt,
weld spatter,'tc.;> or any other conditionwhich would inter-
fere with 'the'examination or impa>r proper transmission
of the sound beam.

5.4.2 irregularity of surface contour to be contacted by the
search unit should not exceed 1/8" in any 2" of surface
travel.

NUCLEAR ENERGY SERVICES, INC.
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5.5 Part Identification

5.5. 1 Each part shall be located and identified per appropriate part
maps, ln the Program Plan Book.-

5.6 Datum Point

The examiner shall permanently mark, or verify that there has
been marked, a reference datum point on each part from which
all examination data and reported indications shall be refer»
enced.

5.6.2

5.6.3

Datum points shall be marked by the use of low stress stamps
or vibratooling and shall not be deeper than 1/64".

The datum point for each bolt or stud shall be on a diametric
line thru the bolt or stud identification number at the outer
edge of the bolt or'stud nearest'he number.

5.6.4 The datum point for each nut shall be in line with the nut
identification number at the outer edge of the nut.

5 6 5 Each datum point, along with respective part reference points
and divisions, shall be shown on each examination report.

5.7 Examination Covera e

The intent of this procedure is to provide maximum examination
coverage to insure part integrity. Each part shall be scanned
with minimum 250 overlap of the transducer width (diameter) for
each scan pass. The scan rate shall not exceed 6 inches per second.

5 7-2

5.7.3

5.7.4

Each bolt and stud shall be ultrasonically examined where part
geometry and access permit using 0 'traight beam techniques
applied to the top end of the stud.

Each nut shall be ultrasonically examined where part geometry and
access permit using 0 'traight beam techniques applied to
the upper surface of the nut.

'4here the examination surface or other conditions(gouges, contour,
access, etc.) do not permit a meaningful ultrasonic examination to
be performed, the examiner shall record the area of non-examination
~ nd the particular interfering condition in the space provided onthe'art Scan Data Sheet (Figure 11).

NUCLEAR ENERGY SERVICES, INC.
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6.0 EQUIPMEHT REQUIREMENTS

6. I Examination Contractor's E uipment

6.1.1

6.2 P lant

The following test equipment or its equivalent shall be
provided by the Examination Contractor for examination
of the bolts, studs and nuts.

(I) Pulse Echo Ultrasonic Instrument
(2) Search Unit, 3y4u Dia , 2.25 MHz or I/2u D

(3) Scan Fixture, Oo, (At No. 85C157 or'ther)
(4) Couplant
(5) Camera

Owner's E uipment

The plant owner or his agent shall provide the following
service facilities and equipment as required:

(I) Scaffolding
(2) Water, Air and Electric i ty
(3) Temporary Lighting
(4) Crane or Lifting Devices
(5) Bolt Reference Standard No.PlS-2.5
(6) Stud Reference Standard No's.PIS-6.25, PIS-2.0
(7) Nut Reference Standard No's. PIH-6.25, PIN-2.0
(8) Radiation Monitoring Equipment
(9) Radiation Shielding

(10) Test Surface Preparation (cleaning and finishing)
(11) Drawings of Each Examination Area
(12) Post Examination Cleanup of Test. Area

7.0 CALIBRATION REQUIREMENTS

7.1 Reference Standards

7. 1.1

7. 1.2

7.1 ~ 3

The reference standards designated in 6.2.1 (5) thru (7) shall
be used for basic instrument calibration and for establishing
reference sensitivity levels for examination of the bolts, studs
and nuts. See Figures 5 thru 8.

The appropriate reference standard corresponding to each part
shall be recorded on each Calibration Data Sheet. Figure 10
is an example of the Calibration Data Sheet to be used with
this procedure.

Calibration procedures shall be numbered 541-1, 541-2, 541-3
etc., at the time of calibration.

NUCLEAR ENERGy SERVICES, INC.
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7.1.4 Calibration procedures shall be performed using the surface
of the reference standard shown in Figures 5 through 8..

7.1.5 The temperature of the reference standard shall be within
25'F of the part temperature.

7.2 Reference Sensitivit Level

7.2.1 The reference sensitivity level shall be the distance-amplitude
curve initially obtained directly from the reference standard
and shall be the sensitivity level used for evaluating and

". recording all indications.

7.2.2 During actual part scanning, the reference sensitivity level
shall be increased 2X or 6dB.

7.3 Times of Calibration

7.3.1 Basic instrument calibration shall be performed using the
appropriate reference standard, search units and instrumenta"
tion immediately prior to the examination of the parts 'speci-
fied in this procedure.

,7.3.2 Instrument calibration checks shall be performed at the beginning
of each day of examination in accordance with Section 8.0 of this
procedure.

7.3.3 Examination system calibration checks shall be performed at
least at the beginning and at the completion of each 4 hour
period of examination and/or at the change of examination
personnel, equipment, search units, coupler shoes, etc., and
at the completion of the examination of each similar series of
parts in accordance with Section 9.4 of this procedure.

7.4 Calibration Response

7.4.1 Calibration response shall be checked at the primary reference
sensitivity level.

7.4.2 Signal response obtained during calibration check shall be within
plus or minus 20/ of that established during basic instrument
calibration.

7.4.3 If any point on the Distance Amplitude Correction (DAC) curve is
above or below the 20/> limit, the examiner shall:

„-'J NUCLEAR ENERGY SERVICES, INC.
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(1) Hark all part data sheets since previous calibration void.

(2) Reca 1 i bra te examina t ion sys tern.
I

(3) Reexamine voided areas.

7.4.4 If any point on the DAC curve has moved horizontally more than
5C of the sweep line from its original settings, the examiner
shal 1: .

(1) Correct the sweep calibration and note it on the Calibration
Data Sheet.

(2) Void any data sheets made since the previous calibration
which have recorded indication and reexamine those areas.

8.0 INSTRUMENT CALIBRATION VERIFICATION

8. 1 Amplitude Linearit

8.1.1 The lin'earity of the ultrasonic. instrument shall be checke'd as
fol 1 ours:

Position a search unit on a reference standard so that turo

indications are visible. (These indications may be obtained
from a reference hole and back surface, from two reference
holes, or from a reference hole and a corner seen simultan-
eously on the instrument screen.)

(2)

(3)

Hanipulate search unit to establish a 2 to 1 ratio of
amplitudes between the two indications with the largest
at 80%%u full screen height (FSH).

Without moving search unit, adjust sensitivity (gairII to run
the higher response from approximately '100%%u to 20%%u FSH

in 2 dB steps (lO%%u if fine control is available).

(4) Read and record the relative amplitudes of the turo
indications to the nearest l%%u.

(5) If the smaller indication does not fall within 5%%u FSH

of 50%%u of the larger i nd i ca t ion, the instrument shall
'not be used for examinations until corrected.

NUCLEAR ENERGY SERVICES, INr:
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8.2 Ampl 1 tude Control Linearit

8.2.1 The linearity of, the instrument gain (attenuation) control
shall be checked as follows:

.(1) Position a straight beam search unit 'on'he nut reference
standard to obtain an 801 FSH indication from the 1/2T

= hole.

(2) Using amplitude control, decrease signal amplitude
by 6 dB and by 12dB to obtain nominal 4'0~ FSH and
201 FSH signals. Read.. and record actual sigrial ampl i-
tudes to closest 1Q.

(3) Obtain a 40C FSH indication from the 1/2T hole and
increase ampl i tude wi th the ampl i tude contr61 by 6 dB

to obtain a nominal 805 signal. Read and record as in
(2) .

(4) Obtain a 200 FSH indication from the 1/2T hole and
increase amplitude with the amplitude control by 12 dB
to obtain a nominal 80C FSH signal. Read and record
as in (2) ..

(5) 1 f the indications obtained in (2), (3) and (0) are not
within + 201 of nominal, the instrument shall not be
used for examination until corrected.

9.0 CALIBRATIOH PROCEDURES

9.1 Nut Cal ibration

9.1.1 Straight beam calibration for nuts shall be performed as
follows and as shown in Figure 9.

(1) Adjust the instr'ument sweep controls so that the sig-
nal'esponse from the 1/4T and 3/4T holes occur't

the'nd'nd6th horizontal screen as shown in Figure 9.
'2)

Position search unit to obtain maximum response from the
hole which gives the highest amplitude signal. Adjust
'the ..sensitivity control to provide a signal amplitude of
800 of FSH and mark location and amplitude on the CRT.

'UCLCAFI ENERGY SERVICES, INC.
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(3) This is the primary reference sentitivity Record
all sensitivity control settings on the ppropriate
Calibration Data Sheet..

(II Without changing sensitivity, positi n the search unit
respectively on the remaining hole and mark signa'I
mplitudes and locations on the C T.

(5) Pl a DAC curve by connectin ,the locations (marked on
the RT) with a continuous Ij e extended to cover the,
full amination range (horrzontal screen divisions
0 thru ) as shown in Fig re 9..

(6)

(7)

Instrument is now cali rated for examination of parts of
the thickne s for whgi h calibration was just performed.

Record all dat a d instrument settings on the Calibration
Data Sheet, and ign upon completion.

9.2 Stud Calibration

9.2.1 Straight beam c ibration r all bolts and studs shall be
performed as f 1lows and as hown in Figure 9.

(1) Adjust the instrument swee controls so that the signal
respo se from the hole in t bolt or, stud calibration
bio k occurs at the 8th horiz nta 1 screen division and
th the 3/4T hole from the co esponding nut calibration
b ock occurs at about 1-1/2 hori ontal screen divisions.

(2) Position search unit to obtain maxi m response from the
corresponding nut 3/4T hole. Adjust ensitivity to pro-
vide a signal amplitude of 80/> FSH and ark its location
and amplitude on the CRT.

" J NUCLEAR ENERGY SERVICES, INC.
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(3) This is the primary, reference sentftivity. Record
. all sensitivity control settings on the appropriate

Calibration Data Sheet..

(4) - Mithout changing sensitivity, position the search unit .
— :.

respectively on the remaining holes and mark signal.
" '.amplitudes and locations on the CRT.

(5) Plot a DAC curve by connecting. the locations (marked on
the CRT) with a continuous line extended to cover the
full examination range-(horizontal screen divisions
0 thru 8) .as shown in Figure 9.

(6)

(7)

Instrument is now calibrated'for examination of parts of
the thickness for which calibration was Just performed.

l *

Record all data and instrument settings on the Calibration
Data Sheet, and sign upon completion.

9.2 Stud Calibration

.9. 2.1 Straight beam calibration for all bolts and studs shall be
performed as follows and as shown in Figure 9.

(1) Adjust the'nstrument sweep controls so that the signal
response from the hole in the bolt or stud calibration
block occurs at the 8th horizontal screen division and
that the 3/4T hole from the corresponding nut calibration
b'lock occurs at about 1-1/2 horizontal screen divisions.

(2) Position search unit to obtain maximum response from the
corresponding nut 3/4T hole. Adjust sensitivity to pro-
vide a signal amplitude of 80@ FSH and mark its location
and amplitude on the CRT.

(3)

(4)

This is the primary reference sentitivity. Record
all sensitivity control settings on the appropriate
Ca'libration Data Sheet..

Without changing sensitivity, position the search unit
respectively on the remaining holes and mark signal.
amplitudes and locations on the CRT.

Q
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(5) Plot a DAC curve by connecting .the locations (marked on
'he CRT) with a continuous line extended to cover the
full examination range (horizontal screen divisions

~ 0 thru 8) .as shown in Figure 9.

NOTE: If the response from the stud calibration hole is
not detectable at the setting obtained in (2) abcvc
increase the sensitivity setting to provide a
minimum of 204 signal from the stud calibration
hole. Record the sensitivity setting difference
on the calibration data sheet for use in evaluation
of indications.

N g

(6) Instrument is now cal ibrated for examination of the appl i-
cable bol t or stud for which cal ibration was jus't performed.

(7) Record all data and instrument settings on the Calibration
Data Sheet.

9.3 Strai ht Beam Calibration Check

9.3.1 Straight beam calibration check as required by Section 7.3.2
shall be performed as follows:

(1) Adjust the sensitivity control settings to those recorded .

for the calibrated reference sensitivity. See Section 9.1. 1

(2) for nuts or 9.2.1 (2) for bolts and studs.

0
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(3) This is the primary reference sentivi . Record the
sensitivity control setting on the C libration Data Sheet.

(4) Position search unit to obtain aximum response from the
olt or stud calibration hole and mark signal amplitude

on the CRT.

(5)'lot a AC curve by cong cting the two signal positions,
and amp gtudes with a Araight line extended to cover
the full b amination range.

(6) Instrument is oq calibrated for examination of the appli-
cable bolt or s IUd for which calibration was just performed.

(7) Record all ata an instrument settings on the Calibration
Data Shee

9.3 Strai ht Beam CaliI ration Check

9.3.1 Straigh beam calibration check s required by Section 7.3.2
shall b performed as follows:

(1) Adjust the sensitivity control se tings to those recorded .

for the calibrated reference sensi ivity. See Section 9.1.1
(2) for nuts or 9.2.1 (2) for bolts nd studs.

NUCLEAR E IERGY SERVICES,
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(2) Reposition search unit at each respective test hole
and. observe maximum signal response amplitudes.

(3) See Section 7.4 for signal response requirements during
ca3.ibration check.

'1 0 0 EXZ~QZON rBCCEDUBES

10.1.1 Straigh Beam E:<amination of 'Bolts 6

10.3..3. Straight beam examination of the bolts, studs and nuts shall be
performed, at a scanning sensitivity level 2X or 6 dB greater
than the caliorated. re erence sensitivity level.

10.1,2

10.3:.3

A rectilinea'can pattern shall be used. allowing a minimum
. of 2g',> over"ap of the transducer "width (diam ter) for each

scan pass.

-See Table 3: and Figures 1 thru 4for sew.path distances and
part designations.

10„1. ii. Continue scanning sequences until all parts have been .

exarwned. Equipr..ent must not be emoved from the area until
all indications have been evaluated..

11,0 EVf LuATlr. CRiTWD

11.1 'ecord" nr; o indications

11.1.1 All indications sho~rin~ a signal amplitude response equal
to or Greater than qOq of the reference response sh ll be
recorded on the appropriate dat"- shee" at the tirre of part
examination and prior to removin. equipment from the
ex~waation area.

11.1.2 Each recorded indication si'all be identified as to d pth,
length, signal amplitude and location relative to the part
d.atum, point.

(3.) Indications from all bol ts., studs and nuts shall be reported
in inches helot the par datum point and, in inches
clockwise (Cll) or countercloc~".;ri;se (CCM) from the datum
point»~and in inches outward from the center of the part,
when looking down upon the top of the part.

6
NUCLEAR ENERGY SERVICES, INC.



Proccdu"c Bo.:~i'. 4>

Sub acct: Bo 1 ts, Studs and Hu ts
issue. Date: Hovem er
Re'Aston leo.: 0.. Date
~So 'I 5 of

1). 2 Evaluation of Xndicatiors

11.2.1 Evaluation of all indications shall be made at ti.e reference
sensitivity and. in accordance eath the reauirements oz. the
AS)Z 3oi3.er and-Pressure Vessel Code, Section Xi-IAB-3000.

Results'of'his evaluation shall be reported. to the Plant
Orner or his Agent in accordance arith the require'.ants of the

.ASYie 3oiler and Pressure Vessel Code, Section XT= IMA-,6000.

12,. 0 EQSQMTEOÃ R" C(EBS

12.1 Certifica ion of Records

12.1.1 The examiner shall complete and. sign the appropriate
Data Sheet(s) im"ediately upon the completioz of bolt;stud and
nut examinations.

12 .2 aniline. of Records

)2 .2,1 The examiner snail be responsible for submitting to t¹ Plant
- OiIncr, or his Agent, a,completely documented set of exam~ation

records includ'~g certification of personnel cualificat ons ~rith
a current eye test report in accordance vith S".Z-TC-lA.

13.0 EXAHIHER'S CRI TI QUE

)3.1 Procedure Corrections 'and Addi ti'ons

13.1.1 All procedure correctiohs and/or additions required during the
inservice examinations shall be made in accordance with
requirements of NES QA Plan 5'ES 8)A 0402 and documented in

. the record of revisions section of this procedure.
l3.

'Upon completion of.'the examination of all the parts
specified in- this procedure,, the examiner shall submit

a'ritten.report to 'the'Plant Owner or his Agent listing pertinent
information 'for future 'examinations such as procedure additions,

. corrections'and revisions or unique problems or actions to be
taken..

13.3 Additional Examinations

Ilhen indications exceeding allowable standards are found, additional
examinations shall be performed as stipulated in Section XI, paragraphs
IilB-2430 and IWC-2430.

NUCLEAR"ENERGY SERVICES, INC.
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Scan center portion
(2-1/2") only

4>i

0 Straight
beam one direction

from top end

I
I

~ I

I

I

I

I

I

I

I

I

I

l

16-3/4"

Figure 1.U'itrasonic Examination Procedures for Recirculation Pump Bolts
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Scan entire flat
surface

l

I

6/I I

0 straight beam
one direction
fro'm top en;,1

I
I
I

I

54 7/8

I
I
I
I
I

I,
I
I
I
I
I.

Figure 2. Ultrasonic Examination Procedures for Closure Head Studs
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Scan entire flat surface

Dl

~
~

e

0 straight beam top
surface only

.k

Component
Description Dl D2

Reference
Standard

1osure Head Huts

hS inside 1V Huts

9-3/8I

3I I

6I I

211

7ll

2I I

PlN-6,.25

P1H"2.0

S Outside.IV Nuts 3ll 21 I 2I I

Recirc. Suction
Valve Nuts

Recirc. Discharge
Valve Nuts

3I I

3I I

2"

2I I

2I I

2II

Figure 4. Ultrasonic Examination Procedures for Nuts
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Examination Surface
(24" Center portion only)

3/8" Dia. flat bottomed hole
PIugged full depth

3 It

i'-
2

Figure 5. Ultrasonic Reference Standard (PlS"2.5) for Recirculation Pump Bol.ts
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2I I

Examination. Surface

I
I

1
I

I

I

16"

3/8" Dia. flat bottom
hole'plugged)

Figure 7. Ultrasonic Reference Standards (P1S-2.0) for Hain Steam and Re-
circulation Valve Studs

0 NUCLEAR ENERGY SERVICES, INC.
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flat bottomed. hol e
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I 4

D
Dl

. 3/8" Dia. X (B) deep,
flat bottom hole

D2

3/8" Dia. X (C) deep,
flat bottom hole

",, I i'

Examination
Surface

IC1
II
r~

I

II
)

Reference
Standard

PlN-6.25
I/

9"3/8 '6ll

Dl "..„D2 T
-A B

(3/4T. (S T)

5/I I 3/I I

(0 T)

1-3/4

PlN-2.0 3!I ~ 2I I lgll ill

*

I'igure

8: Ultrasonic Reference Standards for Nuts
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'

Ref. Std..
4 ~

4

Ref. Std.

4

Straight Beam
Search Unit Positions'

4T

.'Ang'le Beam
Search Unit Positions12T'4T '-BS

. ~C ~I

Ref. Sens. 8'>
I ~

II

I

h 4

44 ~
I ~

0 8'

4

Typical DAC Curve

I
~ '

Step 1

Step 2

Step 3

Step 4

Step 5

, FXGURE

4

- Adjust sireep controls ao that 1/4T, %a~>" and. 3/4T holes are
located. respectively on tne 2nd, 4th, and 6th horizontal.
screen divisions.'
Adjust sensitivity to provide 8(F/j FSJI indication from hole
giving maximum response - mark position on screen.

- Position search unit for maximum response from remaining .h

holes — mar1- position on screen.
- Plot DAC by connecting points marked on screen with line

extended to cover entire examination range.=.'
Record, all sveep and sensitivity control setting" on
respective data sheets.

'

4

9 ~ Reference Sensitivity and DAC Calibration Procedures
for Ultrasonic Examination.

$ 4

~ \ *

h
h4

4

4
4

44

I I~
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CALXBRATXON DATA SHEEZ NO.~i~
MVKALEXAMXIEATION

EXAMINATIONAREA

Procedure No.:
Subject: Bolts Studs and u s

Xssue Date: Hovemb r
Revision Mo.: 0. Date:

5

TRANSDUCER XDEifZXFXCATXON ULTRASONXC INSTRUMENT ~

H D h Amp, Attenept
XN.

ole
IDENT

STYLE OR TXPE NO.
SIZE.
FREQUENCY
SERIAL NO.
ANGLE 8c MODE

BEAM DZRECTXOM (=orWto va1d)
SCAM FXXTUHE

'CALIBRATIONBLOCK

XD NO.
SXZE
EXAMINATION SURFACE

MODEL NO.
SERIAL NO.

CONTROL SETTINGS

PULSE LENGTH
FREQUENCY
dB GAXN
SWEEP LENGTH
SHEEP DELAY
VIDEO FILTER
REJECT
COUPLANT

XNSTHUYZNT LXNFARITY CALIBRATION

Amplitude
High , Low High Low

2. 6.

TEMPERATURE =
Component'AC

PLY AMPLlTUDE CONTROL LINEARITY

10

9

8

7

6

Initial
80

80

40.
20

-12

Result Limit
32% — 48%

16% « 24%

64% — 96%

64% — 96%

3

2

1

0

0 1 2 3 4 5 6 7 8 9 10

EXAMINER S

2.

DATE:

(Signature Required)
SNT-TC-lA
Level
SNT-TC-1A
Level

TIME:

Figure 10

Reviewed by:
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e

ITEi"i No. Sh" et of

Calibration Data Sheet No. Back Echo Amplitude

Pze Lw'< Note: Location increments a e
not to„exceed allo ~able
scan increments.

X(
e'~Sr'g z/a7-

XNn.
HO

LEFT OR
RXGHT OF
REF.LrNF. Depth Buck ~n zS.'l

Ex',Iiner(s):

Bute:

SIX-TC-35
Level
SIC'-TC-32~
Level

Figur.e II@

6
~P ~ A
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TABLE I
PART IDENTIFXCATIOÃ

NUCLEAR COi~~. 0ÃEQS

Procedure No.. NIP 541
Qu/Ject Bo1 t, Stud and Nuts
Issue Date: November 1, 1975
Revision Ho.: 0 Date:
Page 28 of'9

No. DescriTAion
Re .
Block Reference Fi ures

CH-1-b
thru

CH-64-b

C. H. Studs PIS-6.25 2,6 Scan one end only

CH-1-n
thru

CH-64-n

C.H. Nuts P1N"6.25 4,8

V"01"01"b Hain Steam. in-
side IV Studs

Pls-2.0 3 7

V"01-02-b Hain Steam in-
side IV Studs

V"01-03 "b .

V-01-04 "b

Hain Steam out-
side IV Studs

Hain Steam out-
side IV Studs

V-01-01-n Main Steam in-
side IV Nuts

P I N-2. 0 4,8

V-01"02"n Main Steam in-
side IV Nuts

V-01-03-n

V-01-04-n

PM-32-NGOlA-b
thru

PM-32-NGOIE"b

Main Steam out-,
side IV Nuts

Hain Steam out-
side IV Nuts

Recirc.Pump Bolts P1S-2.5 1,5 V

Figure 12
'~~j NUCLEAR ENERGY SERYICES, INC.
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'ART IDENTIFICATION(gPNTiD )

NUCLEAR COMPOhMTS

No. Descri ion
Re .
Block eference Fi ures Note.

V-32-NG02A-b

thru
V-32"NG02E-b

Recirc. Suction
Valve Studs

P 1 S-2.0 3 7 Scan one end only

V-32-NG02A"n
thru

V-32-NG02E-n

Recirc. Suction
Valve Nuts

PiN-2.0 4,8

V-32-NG03A-b
thru

V-32-HG03E-b

Recirc.Discharge PlS-2.0
Valve Studs

317

V"32"NG03A"n
thru

V-32-NG03E-n

Rec i rc. 0 i scharge P1N-2. 0
Valve Nuts

4,8

Figure 13

G
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Procedure No.: NIP 544
Subject: Recirc. Inlet Nozzle
I ssue Date ' er 18 1

Revision No.: O; Date:
3

ULTRASONIC EXAMINATION PROCEDURES FOR
s

RECIRCULATION INLET NOZZLE AND

SAFE END WELDS

1.0 SCOPE

1.1 Area of Examination

l. l. I This document covers the ultrasonic examination for the:

(1) Recirculation Inlet Nozzle to Vessel Weld (see
Figure 1).

(2) Recirculation Inlet Nozzle to Safe-end Weld(see
Figure 2).

1.2 T e of Examination

1.2.1 Volumetric examination shall be performed using ultrasonic
pulse echo 45 angle beam shear wave and 0'ongitudinal
straight beam techniques applied to the outside surfaces of
the nozzle and safe-end.

1.2.2 The examination shall be performed using manual search units
and/or scan fixtures.

1.3 Time of Examination

1.3.1 These procedures shall govern the inservice examination and
re-examination of repaired areas of the nozzle and safe"end
welds as required by the ASME Boiler and Pressure Vessel Code,
Section XI (1974).

1.4 Weld Configuration

1.4.1 Configuration of the Recirculation Inlet Nozzle to Vessel
weld ~ is shown in Figure 1.

1.4.2 Configuration of the Nozzle to Safe-end weld is shown in
Figure 2.

0 \
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Subject: Recirc. Inlet Nozzle
Issue Date: December 18 1975

- Revision No-: 0 Date
Page 4 of 30

2.0 REFERENCES

2. I Reference Documents

2. 1. 1 The following documents form a part of this examination
procedure:

(I) ASME Boiler and Pressure Vessel Code, Sections XI and V,
1974 Edition and the Summer of 1974 Addenda.

(2) ASHT Recommended Practice, SNT-TC-lA, Supplement
C, Third Edition (1971).

(3) CONAM Procedure for Certifying'Inspection
Personnel, CUTP-l, Rev. 1, September 1970.

2.2 Applicable Drawin s

2.2.1 The following drawings form a part. of this procedure:

(I) CE Drawing No. E-231-565

2.3 Operational Manuals

2.3.1 The equipment operational manuals for the particular
ultrasonic instruments used form a part of this
procedure.

3.0 PROCEDURE CERTIFICATION

3.1 The examination procedures described in this document comply
with Section XI of the ASHE Boiler and Pressure Vessel Code,
1974 Edition, except where examination coverage is limited
by part geometry or access.

p
NUCLEAR ENERGY SERVICES, INC.
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4.0 PERSONNEL CERTIFICATION

4.1 Personnel Certification Re uirements

4. l. 1 Each person performing ultrasonic examination governed by
this procedure shall be certified in accordance with the
following:

(1) ASNT Recommended Practice, SNT-TC-lA, Supplement C,
Third Edition (1971).

(2) CONAM Inspection, Inc., Procedure for Certifying
Ultrasonic Test Personnel CUTP-I, Rev.l, .September 1970.

(3) ASME Boiler and Pressure Vessel Code, Section XI

(1974 Ed.).

4.1.2 At least one member of each crew shall have a minimum
qualification Level II in accordance with the above
referenced documents. The remaining member shall have a

minimum qualification of Level I Trainee.

4.2 Personnel Records

4.2.1 Records of personnel qualifications shall be maintained by
Examination Contractor.

4.2.2 A copy of the examiner's certification, and a current eye
test as required by SNT-TC-IA shall be filed with each
permanent examination record, with a copy submitted to the
Plant Owner or his Agent, prior to performing examinations
per this procedure.

'UCLEAR ENERGY SERVICES, INC.
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5. 0 EXAMINATIONREQUIREMENTS

5.1 Examination Fre uenc

\'.1.1The nominal examination frequencies shall- be 2.25 Miz for all
straight beam and angle beam examinations.

Other pulse frequencies shall be used only if such va'riablcs,as
',, naterial attenuation, grain structure,, etc.', necessitates,=.their

- use to achieve penetration, or resolution, =.This information'shall ~

"

... be. recorded on the data sheets....,;, ." '~ ". "„'""..",'.,'",'*''.
*

5.2 Examination An les

5.2.1 Examination angles for the Recirculation inlet Nozzle and
safe-end welds shall be as follows:

(1) 0'traight beam one direction thru the veld. and
thru all parent material at each side of the weld.
thru which the angle beams will pass during angle
beam examination .(one side only for nozzle to vessel weld)

(2) 1I5 angle beam two directions perpendicular to the
weld. axis and. two directions parallel with the weld
axis.

5.3 Li uid Cou lant

5.3.1 The ultrasonic couplant shall be Trim Regular or Trim HD,
(Yiaster Chemical Corporation, Perrysburg, Ohio).

5.3.2 The couplant shall be supplied. in clean containers of
sufficient quantity to facilitate the examination.

5.3.3 The couplant shall be pumped from the container to the
search unit scan fixtures thru clear tygon flexible tubing
or shall be applied. manually. with a brush, or other suitable
device.

NUCLEAR ENERGY SERVICES, INC.
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5.3.4 Where required, the examiner shall be responsible for
.removing couplant from the examination surface at the
conclusion of the examination.

IP

5.4 Surface Pre aration

5.4.1 All examination surfaces should. be clean and free of dirt,
weld. spatter, etc., or any other condition which would
interfere with the examination or impair proper transmission
of the sound. beam..

5.4.2 Irregularity of'urface contour to be contacted. by the
search unit should. not exceed. 1/8" in a~ 2" of surface
travel. Weld crown and. edges should blend. smoothly into
adjacent base material.

5.5 Weld. Identification

5.5.1 Each weld. shall be located and. identified. per the appropriate
weld maps in the Program Plan Book.

5.6 Datum Point

The examiner shall permanently mark, or verify that there
has been marked, a reference datum point on each weld. from
which all examination data and. reported indications shall
be referenced..

5.6.2 The datum points for both the Recircuiation inlet Nozzle to
Vessel and Nozzle to Safe-end Welds shall be the highest point
on the weld centerline.

5.6.3 Datum points shall be marked by the use of low stress stamps
or vibratooling and shall not be deeper than 1/64".

5.6.4 Each weld datum point along with respective weld reference
points and divisions shall be shown on each examination report.

NUCLEAR ENERGY SERVICES, INC.
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5.7 Examination Coverage

5.7.1

5.7.2

The intent of this procedure is to provide maximum
examination coverage to insure weld integrity. Each
weld shall be scanned with minimum 25/, overlap of
the transducer width'(diameter) for each scan pass..
The rate of scan shall not exceed 6 inches per second.

Each weld shall be ultrasonically examined where part
geometry and access permit using 45'ngle beam tech-
niques applied in two directions towards the. weld and
in two directions parallel with the weld, and on both
sides of the weld, (one side only for Nozzle to Vessel
Weld).

5.7.3 Straight beam techniques shall be applied, whe're part
geometry permits, to all parent material through which
the angle beams will pass during angle beam examinations
of the weld. Indications discovered that might affect
the interpretations of angle beam results are to be re-
corded on the data sheets in accordance with Section
11. 1. 1 of this procedure.

In addition, straight beam techniques shall be applied
to the weld surface and Heat-affected zone where part
geometry permits. Reportable indications will be
recorded in accordance with Section ll.1.2 of this
procedure.

5.7.4 Where the examination surface or other conditions (weld,
contour, access, etc.) do not permit a meaningful ultra-
sonic examination to be performed, the examiner shall
record the area 'of non-examination and the particular
interfering condition in the space provided on the Weld

'Scan Data Sheet (Figure 8).

6.0 EQUIPNENT REQUIRENENTS

6.1 Examination Contractor's E uipment

6.1.1 The following test equipment or its equivalent shall be
provided by the Examination Contractor for examination of

NUCLEAR ENERGY SERVICES, INC.
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the welds specif ied in this procedure.

(I) Pulse Echo Ul trasonic Instrument

(2) Scan Fixture, '45, (AI No. 85C166 or other)

(3) Scan Fixture, 0, (AI No. "85C157 or other)

{4) Search Unit, I/2" Dia, 2;25 MHz,.or 1/4" Dia;.,--
2.25 MHz

(5) Search Units, I/2" x 1", 2.25 MHz

(6) Search Units, 1/2" x I/2", 2.25 MHz

(7) Search Units, 1/4" x )/4", 2.25 MHz

(8) Coup 1 ao t
6.2 Plant Owner's Equipment

6.2.1 The Plant Owner, or his Agent, shall provide the fo'Ilowing
service facilities -and equipment as required:

(1) Scaffolding

(2) Water, Air and Electricity

(3) Temporary Lighting

(4) Crane or Lifting Devices

{5) Reference Standard PIF-1.5C

(6) Reference Standard P8F-1.5-1

(7) Radiation Moni,toring Equipment

(8) Radiation Shielding

(9) Test Surfa'ce Preparation {cleaning and finishing)

( I 0) Drawings of Each Examination Area

(11) Post Examination Cleanup of Test Area

,~i-I
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7.0 CALIBRATION REQUIREHENTS

7. 1 Reference Standards

7.1.1 The reference standard designated in 6.2 ' (5) 'shall
be used for the nozzle and nozzle side of safe end
and the standard ,in 6.2. 1 (6) shill be used for the
piping side of the safe end, for basic, instrument
calibration and for establishing reference sensi-
tivity levels. See figures 3 and 4 respectively.

7.1.2'The reference standard's used shall be recorded on
each Calibration Data Sheet. Figure 7 is an example
of the Calibration Data Sheet to be used with this
-procedure.

7..1.3 Calibration Data Sheets'hall be numbered 544-1,
544-2, 544-3, etc., 'at the time of calibration'.

7.1.4 Calibration D'rocedures shall be performed using
the 0.0. surface of the reference standard.

7. 1. 5 The temperature of the Reference Standard shall be.
within 25' of the component temperatu're.

7.2 Reference Sensitivit Level

7.2.1 Reference sensitivity levels shall be initially
calibrated directly on the reference standard and
shall be the sensitivity levels used for evaluating
and recording all indications.

r

7. 2. 2 Dur ing actual u>el d scanning, the reference sens i t i v i ty
levels shall be increased 2X or 6 dB.

~~' g NUCLEAR FH=R~)Y SERVICES Ie'IC
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7.3 Times of Calibration

7.3.'I Basic instrument calibration shall be performed using the
appropriate reference standard, search units and instru-
mentation immediately prior to the examination of the welds
specified in this procedure.

7.3.2 Instrument calibration checks shall be performed at the
beginning of each day of examination in accordance with
Section.8.0 of this procedure.

7.3.3 Examination system calibration checks shall be performed
at least at the beginning and at the completion of each
4 hour period of examination and/or at the change of
examination personnel, equipment, search units, coupler
shoes, etc., and at .the completion of the examination of
each similar series of welds in accordance with Sections
9.2 and 9.4 of this procedure.

7.4 Calibration Response

7.4.1 Calibration response shall be checked at the primary. refer-
ence sensitivity level.

7.4.2 Signal response obtained during calibration check shall be
within plus or minus 208 of that established during basic
system calibration.

7.).3 If any point on the DAC curve has changed by more than 204
'of its amplitude, the examiner shall:

0 *
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(1) Hark all weld data sheets since previous calibration void;

(2) Reca 1 i bra te examination sys tern.

(3) Reexamine voided areas.

7.4.4 If any point on the DAC curve has moved horizontally more than
5~ of the sweep line from its original settings, the examiner
shal 1:

(1) Correct the sweep calibration and note it on the Calibration
Data Sheet.

(2) Void any data sheets made since the previous calibration
which have recorded indication and reexamine those areas.

4

8.0 INSTRUHENT CALlBRATION VERIFICATION

8.1 Amplitude Linearit

8.1;1 The linearity of the ultrasonic instrument shall be checked as
follows:

Position a search unit on a reference standard so that two
indications are visible. (These indications may be obtained
from a reference hole and back surface, from two reference
holes, or from a reference hole and a corner seen simul tan"
eously on the instrument screen.) P

(2) Hanipulate search unit to establ ish a 2 to 1 ratio of
ampl i tudes between the two indi ca tions 'wi th the largest
at 809; full screen height (FSH).

(3) Without moving search unit, adjust sensitivity (gaid to run
the higher response from approximately 100> to 20k FSH

in 2 dB steps '(109'f fine controI is available).

(4) Read and record the relative amplitudes of the two
indications to,the nearest 18.

(5) If the smaller indication does not fall within 5'P FSH

of 501 of the larger indication, the instrument shall
'not be used for examinations until corrected.

O
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8.2 Amplitude Control Linearity

8.2.1 The linearity of, the instrument gain (attenuation) control
shal1 be checked as follows:

(1) Position an angle beam search unit on the reference
standard to obtain an 8P) FSH indication from the
1/2T hole.

(2) Using amplitude control,.decrease signal amplitude
by 6 dB and by 12 dB .to obtain nomina1 4Vfo FSH and
2g FSH signals. .Read and. record actual signal
amplitudes to closest li<.

(3) Obtain a 4Cff> FSH indication from the 1/2T hole and
increase amplitude with the amplitude control by 6 dB
to obtain a nominal 8CF/~ signal. Read and record as
in (2).

(4) Obtain a 2CF/~ FSH indication from the 1/21 hole and.
increase amplitude with the amplitude control by 12 dB
to obtain a nominal 8(F/~ FSH signal. React and. record
as in (2).

"

e

(5) If the indications obtained in (2), (3) and (1) are
not ~rithin + 2Gfo of nominal, the instrument shall not
'be used. for examination until corrected..

9. 0 EXAKENATION SXSTEM CALIBRATION

9.1 Strai ht Beam Calibration

9.1. 1 Straight beam calibration shall be performed as follows. The
appropriate combinations of search unit, reference standard and
test holes for each respective weld are listed in Figures 1 and

in Table 1 and Section 6.1.1".

Adjust the instrument sweep controls s'o that the examination
area is displayed on the .CRT screen. Ilark the horizontal
screen nositions selected for the hole or holes directly on
the CRT screen and on the chart on the Calibration Data .sheet.'

tJUCLEAR ENERGY SERVICES, INC.
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(2) Position search unit to obtain maximum response from
the hole which gives the highest amplitude signal.
Adjust sensitivity control to provide a signal
amplitude of 8CF/> of FSH and mark location and amplitude
on the CRT..

(3) Without changing sensitivity, position the search
'unit respectively on the remaining holes and. mark
signal amplitud'es and locations on the CRT.

(II) Plot a DAC curve by connecting the locations (marked
on the CRT) with a continuous line extended to cover
the full examination range (horizontal screen divis5,ons
0 thru 8) as shown in Figure 5 or=6 .

(5) This is the primary reference sensitivity. Record all
sensitivity control settings on the appropriate
Calibration Data Sheet.

(6) System is no~i calibrated. for examination of welds
of the thickness for which calibration was just performed.

(7) Record. all data and. instrument settings on the
, Calibration Data Sheet.

. 9.2 Strai ht Beam Calibration Check

9.2.1 Straight beam calibr'ation check as required by Section 7.3.3
shall be performed as follows:

(1) Adjust the sensitivity control settings to those
recorded for the calibrated reference sensitivity.
See Section 9;1.1 (2).

(2) Reposition search unit at each respective test hole
and. observe maximum signal response amplitudes, and
horizontal screen positions.

(3) 'See Section 7.4 for signal response requirements during
calibration check.

, ~

9.3 Angle Beam Calibration

9.3.1 Angle beam calibration shall be performed as follows. The
.appropriate combinations of search unit, reference standard and
test holes for each respective weld are listed in Figures 1, 2,
and In Tabie I.

Cjj
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. (1) Adjust the instr'ument sweep controls so that. the 'examination
area is displayed on the CRT screen. Hark the horizontal

. screen positions selected for the hole or holes directly on'. the CRT screen and on the chart on the Calibration. Data Sheet.

I

(2) Position search unit to obtain mmimum response from
the hole which gives the highest amplitude signal.

=- .'Adjust sensitivity control to provide a signal amplitude ':
'f

8'> of ZSH and mark location and. amplitude on CRT. (See
note below)

(3) = liithout changing sensitivity, position search unit
respectively on the remaining arable beam calibration

'oles and. mark signal amplitudes and. locations on.CRT.

(4) Plot a MC curve by connecting the locations
(marked on the CRT) with a continuous line extended to
cover the full examination range (horizontal screen
divisions 0 thru 8) as sho~tn in Figure 5 or 6.

(5) This is the primary reference sensitivity. Record. all
sensitivity control settings on the appropriate
Calibration Data Sheet.

(6), Xnstrument is now calibrpted for examination of welds of '.

the thicMess for ~rhich calibration ~;as just perform d..

(7) Record. all'ata and. instrument settings 'on the
Calibration Data Sheet.

NOTE:

Full vee-path angle beam calibration using Reference
Standard PIF-1.5c shall require a two (2) zone DAC.
The first DAC zone shall include the half-vee path
encompassing the 1/4 T, 1/2 T, and 3/4 T calibration
holes. The reference sensitivity for the first
zone shall be set at 80% FSH on the 1/4 T holei
the second DAC zone shall include the half-vee path
encompassing the l-l/4 T, l-l/2 T, 1-3/4 T, calibrat'ion
holes. The reference sensitivity for the second zone
shall be set at 80% FSH on the 1-1/4 T hole.

The respective sensitivity settings fo" each DAC zone
calibration shall be noted and recorded on the
appropriate calibration data sheets.

Iran
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Adjust the instr'ument sweep controls so that. the ex mination
area is displayed on the CRT screen. IIark the horizontal

. screen positions selected For the hole or holes directly ore
. the CRT screen and on t'e chart on the Cal ibr tion Data Sheet.

e

Position search unit to obtain maxim response from
the hole x~hich gives the highest am itude signal.

~ djust sensitivity control to pro zde a signal amplitud
. 8F~ of ZSH and mark location nd. amplitude on CRT.

(3) Hit out changing sensitivity position search unit
resp tively on the remaini g argle beam calibration'oles d. mark signal amp3+tudes and. locations on.CRT.

{4} Plot a D curve by co ecting the locations
{marRect on the CRT) ~'h a continuous line extended. to
cover the 5 1 exam ation range {horizontal screen
divisions 0 u 8) as sho>m in Figure 5 or 6.

(5) This is the prj ry reference sensitivitye Hecord all
sensitivity c ht ol settings on the appropriate
Calibration ata eet.

{6) Instrumen~ is now ca ibrpted. for examination of ~relcls
of'he

thioizess for xrhi h calibration eras just perform d..

(7) Recept(all'eta.anu ins unient settings on the
Cal &ration Data Sheet.

G

s
I
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9.4 Angle Beam Calibration Check

9.4.1 Angle beam calibration check as reouired. by Section 7.g.2
.shall be performed. as follows:

(1) Adust the sensitivity control set ings'to those
recorded. for the calibrated. reference sensitivity.
See Sec ion 9.3.1 (2).

(2) Reposition search unit at each r'espective test hole and
observe signal xesponse amplitudes and horizontal screen
positions.

(p) See'Section (.II for signal response requirements during
calibration check.

10.0 EYJQIXUAT|:OH PROCEDtlPI'S

10.1 Strai ht Be~@ i;xmnination of Iield and. Iieat Zone

10.1.1 Straight beam examination of th veld. and heat affected.
"one and areas of base Im,decrial ~ here no back echo is
available, shall be perforI.Ied, at a scanning sensitivity
level PX or 6 dB greater than the calibrated reference
sensitivity level.

0
NUCLEAR FIIERGY SERVICES, INC.
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10.3.4 Continue. scanning sequences until all weids have been
examined. Equipment must not be removed from weld area
or disassembled until all indications have been evaluated
per 11.1.2.

11. 0 EVALUATI ON CR I TER I A

11.1 Recordin of indications

11..1.1 . For straight beam examinations of base meta'I- for lamina".
tions; all areas giving indications equal to or greater
than the remaining back reflection shall be recorded on
the appropriate data 'sheet prior'o angle beam examination
of the weld and heat-affected zone.

. (1) Each recorded area shall be -identified as to distance
from surface,. length and position relative to the weld
datum point..

(2) Recorded data shall be'taken on each parallel scan pass
at 'increments not to exceed that permitted by the 25'> .

overlap of .transducer element 'diameter (width).

11.1.2 for straight beam and angle beam examinations of weld and
heat"affected zone, all indications showing a signal ampli"

'uderesponse equal to or greater than 20'f the reference
response shall be recorded on the appropriate data sheet at
the time of weld examination and prior to removing equipment.

(1) Each recorded indication shall be identified as to depth
'(as percent of thickness), distance from surface, length,
signal, amplitude and location relative to the. weld datum

'poi,nt.

(2) 'ecorded data shall be taken on each parallel scan pass
. at increments not to exceed that permitted by the 25'>

overlap of transducer element diameter (width).

11.1.3 Indications from all welds shall be reported in inches above
or below the weld centerline and in inches CW or CCW from
the weld datum point when looking with direction of flow. I.

NUCLEAR ENERGY SERVICES, INC.
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11.2 Evaluation of Indications

11.2.1 Evaluation of all indica.tions 'shall be made at the reference
sensitivity and in accordance with the requirements of. the
ASHE Boiler and Pressure Vessel Code, Section XI-IWB.-3000.

Results of this evaluation shall be reported to the Plant Owner
~ or his Agent in accordance wit'h tPe requirements'of the ASHE

'

'oiler�
'and Pressure Vessel Code,'Section XI-IWA-6000.

Disposition�
.of

, evaluation results shall be made in accordance with the Owner's Plane
Procedures.

12.0 EXAMINATION RECORDS

12. I Certification of Records ~

I

12.1.1 The examiner shal I complete and sign the appropriate. Weld
Scan Data Sheet(s) immediately. upon the completion of each weld
examination.

i2.2 ~Fi'lin oP Records

12.2.1 The examiner shall be, responsible for submitting to the. Plant
Owner, or his Agent, a completely documented.set of examination-
records includ'ing certification of personnel qualifications with

. a curr'ent eye test report in accordance with St<T-TC-IA.

3:0 EXAMIt<ER'S CRITIQUE

13. I Procedure Correct ions 'and Addi t i'ons
s

13.1.1 AI I proc~dure corrections and/or addi.tions required during the
inservice examinations shall be mad in accordance with

'requirements of NES QA Plan // NES 81'402 and documented in
the record of revisions section of this procedure.

3

Upon completion of.'the examination of al I welds
specified in this procedure, the examiner shall submit a

'ritten .report to 'the".Plant Owner or his Agent listing pertinent
information 'for future 'examinations such as procedure additions,
corrections 'and revisio'ns or'nique problems or actions to he
taken.

13.3 Additional'Examinations.'hen

indications exceeding al'lowable standards are found, additional
examinations shall bb performed a's .stipulated in Section Xl, paragraph
IWB-2430. ''

~ ~
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Reactor
,Vessel

Nozzle

45 I 5I II—
0

)
0 320-

71 I

32

a =' + 2$T for Axial Scan

as' l4 + $T for Circ. Scan

Reference Standard = PlF-I.5C (Figure 3)

FIGURE I- " ULTRASONIC EXAMINATION OF RECIRCULATION
INLET NOZZLE TO VESSEL IIELD
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P/4T 0
I<OTCH DEPTH

CIAD

riI
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i I
I

I

)1
I
i
i
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SCRIBE 'L3IlE

Bloc" Humber
Block
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P IF-1 ~ 5C 5) I
~ 375" 75l I 1. 125" I/8" 03) I

FXGURI', 3 . Ul,TIUi"0:IXC RF"'i";R!".t',CI'l'i'AtiARD, P 1 F-1. 5C, FOR
RECIRCULATIOtl INLET NOZZLE TO VESSEL AND NOZZLE TO
SAFE Et<D (NOZZLE S I DE) ItELDS
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Search Unit Position"
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I
i

'

I I

5 6 73
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Step l

Step 8

Step 3

Step jl

St c}l
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SIZE
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SCAN FIXTURE

'CALIBRATION BLOCK

XD NO.
SXZE
EXAMXNATXON SURFACE
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ULTRASONXC INSTRUIKNT

MODEL NO.
SERXAL NO.

CONTROL SETTINGS

PULSE T~GTH
FREQUENCY'B

GAXN
SWEEP LENGTH
SHEEP DELAY
VIDEO FXLTER
REJECT
COUPLANT

INSTRUlKNT LDIEARXTY CALIBRATION

Amplitude
High Low leigh Low

2. 6.

TEMPERATURE

DAC PLOi

Ref. Std.
'omponent 'MPLlTUDECONTROL LDPARITY

10

9

8

7

6

80

40
20

-12

+12

Xnitial 4 dB

80

Result Limit
32'5 — 48't

16% — 24%

64% — 96%

64% - 96%.

0—
0 2 3 1I $ 6 7 8 9 'lO

EXAMINE'IER S

2.

DATE:

(Signature Required)
SNT-TC-lA
T.evel
SNT-TC-lA
Level

TXME:

F IGURE 7
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0
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1. Calibration Data Sheet No.

2. Examination Angle
3. Area of Examination
II. Examination Surface
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Sheet of
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Note: Location increments are
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Rat.

Indication Ifo. L(inches) Echo(~ FSH) Back ~ FSH

FIGURE 8A
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2.

SIPi-TC-1A
Level
SIIT-TC-1A
Level

Date:
0

~ I
NUCLEAR ENERGY SERVICES; INC.



Procedure NO. = N I P 544
Subject: Recirc. In et Nozz)e
Xssue Date: ec mber 18
Revision No.: 0; Date:
Page 30 of 30

TABLE I

WELD IDENTIFICATION
NUCLEAR COMPONENTS

Meld No. Description Ref . B I ock Ref . F i gures Notes

RV-1-565A-M
thru

RV-I-565E-M

Recirculation
Inlet Nozzle to
Vessel

~ P1F-1. 5C 1, 3 Scan from nozzle
side only

RV"2-565A-W
thru

RV-2-565E-W

Rec i rcu 1 a t ion
Inlet Safe-End

P I F-1. 5C

P8F- 1 . 5-1

2 j 3

2, 4

Nozzle Side of Meld

Piping Side of Weld

NUCLEAR ENERGy SERVICES, INC.
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ULTRASONIC EXAMINATION PROCEDURES FOR

PIPING BUTT WELDS AND LONGITUDINAL WELDS

NIAGARA MOHAWK POWER CORPORATION
Nine Mile Point, Unit I

Originator(s)

S ignature Da te

N.M.P.C.

S i gna ture

Signature

Signature

Approved By:

Date

SNT-TC-lA
Level I I I ///jj.v

Date
SNT"TC-IA
Level III

Date
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HIP 554
PIPING blELDS
-9-75
Date: 10-24-

of

2. 0 REFERENCES

2.1 Reference Documents

2.1.1 The following documents form a part of this examination
procedure:

(1) ASME Boiler and Pressure Vessel Code, Section Xl
1974 Edition, and the Summer of 1974 Addenda.

(2) ASNT Recommended Practice, SNT-T0-1A, Supplement C,
Third Edition (1971). I

(3) CONAN Procedure for Certifying Inspection Personnel,
CUTP-l, Rev. 1, Sep t. 1970. '.

(4) ASME Boiler and Pressure Vessel Code, Section V,.1974 ~

'dition,and the Summer of 1974 Addenda.
'2.2 Applicable Drawinqs

2.2.1 The following drawings form a part of this procedure
\

(1) HMP Piping Spec., Drawii>g No. C-18600-C

(2) GE Drawing SK 76359-60-Dl, D3, D4.

2.3 Operation Manuals

2 3.1 The equipment operational manuals for the particular ultrasonic
instruments used form a part of this procedure.

3 ' PROCEDURE CERTIFICATION

3.1 The examination procedures described in this document comply with
Section XI of the ASME Boiler and Pressure Vessel Code, 1974 Edition,
except where examination coveraqe is limited by part geometry or
access.

8
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4. 0 P ERSOtltlEL CERT I F I CAT I Otl

4. 1 Personnel Cert if i ca t ion Requ i rements

4.1.1 Each person performing ultrasonic examination governed by this
procedure shal 1 be certified in accordance wi th the fol lowing:

(1) ASNT Recommended Practice, SNT-TC- lA, Supp 1 emen't C,
Thi rd Edi t ion (1971) .

(2) COtJAH Inspection Inc., Procedure for Certifying Ul tra-
sonic Test Personnel CUTP-1, Rev. 1, Sept. 1970.

(3) ASHE Boiler and Pressure Vessel Code, Section XI (1974 Ed.)

4.1.2 An examination crew shal I consist of one or two members as needed.
At least one member of each crew shall have a minimum qual ifica-
tion Level I I in accordance uji th the above referenced documents.
The remaining member (s) shal I have a minimum quali f ication of
Level I or Level I trainee.

4 ' Personnel Records
4.2.1 Records of personnel qualification shall be maintained by

Examination Contractors

4.2.2 A copy of the examiner's certification, and a current eye test
as required by SNT-TC-IA shall be filed with each permanent
examination record, with a copy submi tted to the plant ou~ner
or his agent, prior to performing examinations per this pro-
cedure.

5. 0 EXAtl I IIATI OII REQU I REHEtlTS ~

F 1 Examination Frequenc

5.1.1 The nominal examination frequencies shall, be 2.25 HHz for all
straight beam and angle beam examinations.

5.1 ~ 2 Other pulse frequencies shall be used if such variables
as material attenuation, grain structure, etc., necessi tates
their use to achieve penetration or resolution. This infor-
mation shal 1 be recorded on the data sheets.

0
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5.2 Examination Angles

5.2.1 Examination angles for piping welds specified in this
p'rocedure shal 1 be as follows:

.(1) Oo straight beam from the O.D. surface one direction
thru the weld and thru the parent material at each
s i de of the we 1 d.

(2) 45o angle beam two di'rections perpendicular to the
weld axis and two directions parallel with the weld
axis.

(3) Other beam angles
for evaluation of
constraints, etc.

5.3 Liquid Couplant

may be used 'as determined necessary; i.e.
reflectors, to compensate for geometric
Al 1 ~ informat ion sha1 1 be recorded cn the data sheets

5.3. 1 The ultrasonic couplant shall be Trim Regular -or Trim HD

(tlaster Chemical Corporation, Perrysburg, Ohio).

5.3.2 The couplant shall be supplied in clean containers of
sufficient quantity to facilitate the examination.

5.3.3 The couplant shall be pumped from the containe'r to the
search unit scan fixtures thru clear tygon flexible tubing
or shal 1 be appl ied manual ly wi th a brush orother suitable device.

5.3.4 Where requir ed, the examiner shal 1 'be responsible for
removing couplant. from the examination surface at the
conclusion of the examination.

5.4 Surface Prepai ation

5.4.1 Al 1 examination surfaces should be clean and free of dirt,
weld spatter, etc.;, or any other conditionwhichwould inter-
fere wi th 'the examination or impair proper transmission
of the sound beam.

5 4.2 Irregularity of surface contour to be cont'acted by the
search unit should not exceed I/8" in any 2" of surface
travel. Weld ci own and edges should blend smoothly into
adjacent base material.

0
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5.5 Weld Identification

551 Each weld shall be located and identified per appropriate weld
maps in the Program Plan Book.

5.6 Datum Point

5.6.1 The examiner shal I permanently mark, or verify that there has
been marked, a reference datum point on each weld from which
all examination data and reported indications shall be refer-
enced.

5.6.2 Datum points shall be marked by the use of low stress stamps
or vibratooling and shall not be deeper than 1/64".

5. 6.3 The datum point for all pipe butt welds in horizontal lines
shal 1 be located on the top of the pipe at weld centerline.

5.6.4 The datum point for al 1 pipe butt welds in vertical lines
shall be at the most visible portion of the pipe at weld

centerline.'.6.5

Longitudinal weld datum points shal 1 be located at the weld
centerl ine at the intersection with the circumferential weld
nearest the reactor vessel.

5.6.6 Each weld datum point, along with respective weld reference
points and divisions, shall be shown on each examination report.

5.7 Examination Covera e

5.7 ' The intent of this procedure is to provide maximum examination
coverage to insure weld integrity. Each weld shall be scanned
with minimum 25/ overlap of the transducer element width
(diameter) for each scan pass.

572 The rate of search unit movement shall not exceed six (6)
inches per second.

5.7 '

5.7.4

Each weld and the volume of metal for 1/2T=on each side of
the weld shall be ultrasonically examined where part geometry

'ndaccess permit using 45 angle beam techniques
appl ied in two directions towards the weld and in two direc-
tions parallel with the weld, and on both sides of the weld.

Straight beam techniques shall be applied, where part geometry
permits, to al I parent material through which the angle beams wi 1 I

pass during angle beam examinations. Indications detected are
to be recorded in accordance with Section 11.1.1 of this procedure,
except in areas where no back echo can be obtained. Indications
detected shall be recorded and data used during evaluation of angle
beam examination results.

NUCLEAR ENERGY SERVICES, INC.
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In addition, 'straight beam techniques shall be applied to the
weld surface and heat-affected zone where part geometry permits.
Indications shall be recorded in accordance with Section 11.1.2
of this procedure. This shall include straight, beam examination
of parent material when no back echo is obtainable.

5.7.5 Where the examination surface, geometry, or other conditions
(weld, contour, access, etc.) do not permit a meaningful
ul trasonic examination to be performed, the examiner shall
record the area of non-examination and the particular
interfering condition in the space provided on the Weld Scan,
Data Sheet. In addition, he shall make a sketch of the
weld and adjacent pipe and fitting conditions in the appro-
priate area on the same Weld Scan Data -Sheet. (See .Figure 9.)
Photos will be taken when possible and incorporated as part of
the report.

6.0 EQUIPHENT REQUIRENENTS

6.1 Examination Contractor's Equipment
'.

1. 1 The, fo 1 1 owi ng tes t equipment or i ts 'equ I va I en t'hall
be'rovidedby the Examination Contractor for examination of

welds specified in this, procedure.

(1) Pulse echo ul trasonic instrument

(2) Scan Fixture, 45 , No. 85C134, 'or 57A8407

(3)'can Fixture, 60 , No. 85C155 or 57A8417

(4) Scan Fixture, 0 , No. 85C157

(5) Search Uni t, 0o, $" Dia., 2.25 t1Hz Ceramic

(6) Search Unit, >" x 1", 2.25 HHz Ceramic

(7) Search Unit, 45o, q" x q", 2.25 HHz, Ceramic;or z" dia."-

(8) Search Unit, 60, y" x 4"
p 2 25 HHzy Cel amlc ot > d a."

(9) Search Uni t, 45, >';" x q",'.25 IIilz, Ceramic;or b" dia."

()0) Search Uni t,
(ll) Search Unit,
(12) Couplant

(13) Camera

See comments in Fig.s 1, 2, 3.

60Q 1 I I

0Q 1 I I

x .4"

Dia.,
2. 25 HHz, Cerami c; or 4" d ia.-

0 MHz Ceram i c

0
pc]
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6.2 Plant Owner's Equipment

6.2.1 The Plant Owner or his 'Agent shall provide the following,
service facilities and equipment as required:

(1) Scaffolding

(2) Mater, Air. and Electricity

(3) Temporary Lighting

(4) Crane or Lifting Devices

(5) Reference Standard No.P8R-.3-.1 (3.5" O.D. x 0.30" vial 1)

(6) Reference Standard No. P8R-.75-2 (10.0" O.D. x 0.75" wal 1)

(7) Reference Standard No. P8R-.75-3 (6.25" O.D. x 0.75" wal 1)

(8) Reference Standard No. P8F- 1 . 5-1 (F I a t, 1 . 5" wa 1 I )
(9) Reference Standard No. P1F-1.5-1 (Flat, 1.5" wall)

(IO) Reference Standard No. P1R-1.5-1 (16.0", 1.5" wal 1)

(11) Reference Standard No. PIR-.75-2 (10.0", .75" wal 1)

(12) Reference Standard No. P 1 R-. 75-1 (6. 59", . 75" wa I 1 )
(13) Radiation Honitoring Equipment
(14) Radiation Shielding
(15) Test Surface Preparation (cleaning and finishing)
(16) Drawings of Each Examination Area

(17) Post Examination Cleanup of Test Area

7.0 CALIBRATION REQUIREHENTS

7.1 Reference Standards

7.1.1 The reference standards designated in 6.2.1 (5) thru 12 shall
be used for basic instrument ca libration and for establishing
reference sensitivity levels for examination of the piping welds
specified in this procedure. Figures lthru 5 provide a cross-
reference between the welds to be examined and the applicable
standard.

7.1.2 Thc appropriate refe> ence standard cot responding to each
respective weld thickness shal 1 be recorded on each Calibration
Data Sheet. Figurc 8 is an example of the Calibration Data
Sheet to be used wi th thi s procedure.

s
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7,1.3 Gal ibrat:ion Data Sheets shal 1 be numbered 554-1', 554-2, 554-3,
etc., at the time of calibration and shall be signed by the
cxaminer(s) upon completion.

7.1.4 Calibration procedures shal 1 be performed using the O.D. sur-
face of the reference st'andard.

7.1.5 The temperature of the reference standard shall be within 25oF
of the pipe weld temperature.

7.2 Reference Scnsitivit Level

7.2.1 The reference sensitivity level shall be 'the distance-amplitude
curve initially obtained directly from the reference standard
and shall be t: he sensitivity level used for evaluating and re-
cording all I!indications.

722 During actual weld scanning, the reference sensi tivity level
shall be increased 2X or 6dB..

7 ~ 3 Times of Cal ibr'ation

731 Basic in" trument calibration shall be performed using the appro-
priate reference standard, search units and instrumentation-
imnediately prior to the examination of the. piping welds speci-
fied in t:his procedure.

7.3.2 Instrument calibration checks shall be performed at the beginning
of each'ay of examination in accordance wi th Section 8.0 of this
procedure.

733 Examination system calibration checks shall be performed at
'eastat the beginning and at the completion of each=4 hour

period of examination and/or at the change of examination
personnel, equipment, search units, coupler shoes, etc., and
at the comp)etion of the examination of each 'similar series of
welds in accordance with Sections 9.2 and 9.4 of this procedure.

7.4 Calibration Response

7.4.1 Calibrat:ion response shall bc checked at t:he primary reference
sensi tivit:y level.

7.1!.2 Signal rest')onse obtained during calibration check shall be wi thin
plus or minus 20 l of that: established during basic instrument
cal>bration.

7.11.3 If any point; on the Distance Amplitude Correction (D1I,C) curve is
above or below thc 20>, limit:, tltc cxamincr shall:

Qi

~ ~
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(1) Hark all weld data sheets since previous calibration void.

(2) Recalibrate examination system.

(3) Reexamine voided areas.

7.4.4 If any point on the DAC curve has moved horizontally more than
5l of the sweep line from its original settings, the examiner
shall: .

{1) Correct the sweep calibration and note it on the Calibration
Data Sheet.

(2) Void any data sheets made since the previous calibration
which have recorded indication and reexamine those areas.

8. 0 I HSTRUHEI<T CAL I BRAT I OIJ VER I F I CAT I OII

„8.1 Amp 1 i tude Linear i t

8.1.1 The 1 ineari ty of the ul trasonic instrument shal 1 be checked as
fol 1 ows:

(2)

Position a search unit on a reference standard so that two
indications are visible. {These indications may be obtained
from a reference hole and back surface, from two reference
holes, or from a reference hole and a corner seen simultan-
eously on, the instrument screen.)

Hanipulate search unit to establish a 2 to 1 ratio of
ampl itudes between the two indications wi th the largest
at 801 full screen height (FSH).

(3) Without moving search unit, adjust sensi tivity (gains to run
the higher response from approximately 1001 to 20/> FSH
in 2 dB steps (IO'P, if fine control is available).

(4) Read and record the relative amplitudes of the two
indications to the nearest I/>..

(5) If the smaller indication does not fall within 5f FSH
of 501 of the )arger indication, the instrument shall
not be used for examinations until corrected.

0
r,',""g

jj NUC'LChFI ENERGY SEPYIGES. INr



Procedure Ho.:
Subject:
.issue Date:
Revision lio.: 0
Page 12

NIP 554

8-9-75
Da te:

of 0

8.2 Amplitude Control Linearit

8.2.1 The linearity of the instrument gain (attenuation) control
shall be ch'ecked as follows:

(1) Position an angle beam search unit on the reference
standard to obtain an 80/ FSH indication from the 1/2T
hole.

(2) Using amplitude control, decrease signal amplitude
by 6 dB and by 12dB to obtain nominal 4'01 FSH and
20> FSH signals. Read., and record actual signal ampli-
tudes to closest li.

(3) Obtain a 401 FSH indication from the 1/2T hole and
increase amplitude with the amplitude contr61 by 6 dB
to obtain a nominal 801 signal. Read and record as in
{2).

(4) Obtain a 20/ FSH indication from the 1/2T hole and
increase ampl itude

upwith

the amplitude control by 12 dB
to obtain a nominal 801 FSH signal. Read and record
as in {2) '.

(5) If the indications obtained in (2), .(3) and (4) are not
within + 20'f nominal, t'e instrument shall not be
used for examination until corrected.

G
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9.0 EXAMINATION SySTEM CALIBRATION

9.1 Strai ht Beam Calibration

9.1.1 Straight beam ca)ibration shall be performed as follows. The

appropriate combinations of search unit, reference standard and
test holes for each respective weld are listed in Figures 1 thru 5.

Adjust the instrument sweep controls so that the examination
area is displayed on the CRT screen. Mark the horizontal
screen positions selected for the hole or holes directly
on the CRT screen and on the chart on the Calibration Data
sheet,

(2) Position search uni t to obtain maximum response from the
side drilled calibration hole which gives the highest
amplitude signal. Adjust sensitivity control to provide
a signal amplitude of 801 of FSH and mark location and amp-
litude on CRT screen.

(3) This is the primary reference sensitivity.'ecord all
sensitivity control settings on the appropriate Calibration
Data Sheet. (This completes calibration for thicknesses
under one (1) inch).

(4) No DAC is necessary for weld thicknesses under one (1) inch.
For weld thicknesses one (1) inch and greater a DAC shall be
established as follows and as shown in Figure 6 or 7 depending
on calibration standard design.

(a) Without changing the sensitivity obtained in (2) above
position the search unit for maximum response from the
remaining holes and mark amplitude on the CRT screen.

(b) Plot a DAC curve by connecting the two signal response
positions with a continuous line extending over the full.
examination range.

(5) Record all data and, instrument settings. on the Caltblatjpn Data
Sheet, and sign and date upon completion.

(6) Repeat. steps (1) tiirouqh (6) for each different weld ~ thickness
just prior to examination.

P

C '"l; NUCLL'all gl'ggGY agllYiC
grI



Procedure tko.: kI I P 554er s
Issue Date: 8- -75
Revision lio.: 0; Date:
Page I4 o 30

9.2 Straight Beam Calibration Check

9.2.1 Straight beani'calibration check as required by Section 7.3.3 shall
be performed as fol.lows:

(1) Mjust the sensitivity control settings to those recorded
-for the calibrated reference sensitivity. 'ee Section 91.1(2) .

(2) Reposition search unit't each, respective, test hole and ob-
serve maximum signal response amplitudes.''

4

(3) See Section 7.4 for signal response requirements during 'cal i-
bration check.

s s

9.3 Angle Beam Calibration
s

s

9.3.1 Angle beam calibration shall be performed as follows. The
..appropriate comb'inations of search unit, reference standard and

test holes for each respective weld are listed'n Figures -I thru'5'. '

s
h r

(1) Adjust thd instrument sweep controls so thet. the examination
area is displayed on the CRT screen. Hark the horizontal
screen positions selected for the hole or holes directly on
the CRl screen and on the chart on the Calibration Data .Sheet.

(2) .Position search unit to obtain maximum response from the
calibration hole (3/4Tor l-l/2T) which gives the highest
amplitude signal. Adjust sensitivity control to provide
a signal amplitude of 801 of FSH and mark location and
amplitude on CRT screen..

(3) This is the primary reference sensitivity. Record all,
sensitivity control settings on the appropriate Calibration
Data Sheet.

s
s

(4) Whe're required; DAC c6rves for angle be'am examinations shall
be established as follows and as shown in Figures 6 or 7.

Weld Thickness Less Than Onc (I) Inch
a Position the search unit for maximum response from the

calibrat'ion hole 'at theH/2T position. Mjust the
instrument sensitivity controls to provide a signal
amplitude of 801'of FSH and mark location and ampli-
tude on the CRT screen. (See 9.3.1(2))

(b) Without changing. sensitivity, position the search unit
for maximum response 'rom tk>e .calibration hole at the zT,
24T and 34 T positions respectively and mark location
and amplitudes on the CRT screen.

9
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(c),'lot a DAC curve by connecting the signal response posi-
tions with a continuous line extending over the full
examinatjon range.

Weld Thickness: One (1) Inch'nd Greater

(a) Position the search unit for maximum response from the
calibration hole at the 3/4T position. Adjust the in-
strumen't sensitivity controls to provide a signal
amplitude ot 80/,'f FSH and mark location and amplitude
on the CRT screen. (See 9.3.1(2)).

(b) Without changing sensitivity, position the search unit
for maximum responses from the calibration hole at the
1/4T, 1-1/4T,,and 1-3/4T positions respectively and
mark loc'ation and amplitudes on the CRT screen.

(c) Plot a DAC curve by connecting the signal response posi-
tions'with a continuous line extending over-the full
examination range.

(5)

(6)

Instrument is now calibrated for examination of welds of
the thickness for, which calibration was just performed..

Record all data and instrument settings on the Ca)ibration
Data Sheet, and sign upon completion.

(7) Repeat steps (1) through (6) for. each different weld thick-
ness just prior to examination.

9.4 Anqle Beam Calibration Check .

9.4. 1 Angle beam'calibration check as required by Section 7.3.2 shall
be performed as follows:

(1)'djust the sensitivity control settings to those recorded
foi the caHbratod reference sensitivity. See Section 931'2).

(2) Reposition sear'ch unit at each respective test hole and ob-
serve signal response amplitudes.

(3) See Section 7.4 for signal response requirements during
calibration check.
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'10. 0 EXAtlI t<AT I ON PROCEDURES

10.1 Strai ht Beam Fxamination

10.1.1 Straight beam examination of the weld and heat affected zone shall
be performed at a scanning sensitivity level 2X or 6 dB greater
than the calibrated reference sensitivity level.

10.1'.2 A rectilinear scan pattern shall be used allowing a minimum of
250 overlap of the transducer element width (diameter) for each
scan pass.

k

P

'0.1.3See Table I and Figuresi thru 5 for scan path distances
and'eld

identifications.

10.1.4 Continue scanning sequences until all welds have been examined.
Examination shall not be considered complete until all recordable
indications have been evaluated per 111.1.2..

10.2 Straiqht Beam Examination of Base Haterial for Laminations

10.2.1 Straicjht beam examination of all base material through which
the angle beams will pass during angle beam examination shall

. be performed at a sensitivity level which gives a minimum back-
reflection signal amplitude. of 501 of FSH.

10.2.2 A rectilinear s'can pattern shall be used allowing a minimum of
254 overlap of the transducer element width (diameter) .for'each .

scan pass.

10.2.3 See Table I and Figure 1 thru 5 for scan path d i stances and
weld identi f i cations.

10.2.4

10. 3 Anq I e

10. 3. 1

Continue scanning sequences until all base material has been examined.
Examination shall not be considered complete until all recordable
indications have been evaluated per 11.1.1.

Beam Examinations

All angle beam examinations shall be performed at a scanning
sensitivity level 2X or 6 dB greater than the calibrated
reference sensi.tivity level.

'0.3.2 The search unit shal 1 be swivel led to ensure maximum coi!erage
as it is moved along a rectilinear scart pattern allowinq a mini-
mum of 258 overlap of the transducer element width (diame'ter).

A
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)).2 Evaluation of Indications

1).2.1 Evaluation of all indications 'shall be made at the reference
sensi'tivity and in accordance with the requirements of the
ASME Boiler and Pressure Vessel Code, Sect)On XI-IMB-3000.

Results of this evaluation shall be reported to the Plant Owner
~ or his Agent in accordance wit'h the requirements'ot the ASHE

~

' Boiler'and Pressure Vessel Code,,Section XI-IMA-6000. Disposition of
evaluation results shall be made in accordance with the Owner's

Plant.'rocedures.

12.0 EXAMINATION RECORDS

12.1 Certification of Records ~

12.1. 1 The examiner shall complete and sign the appropriate, Meld
Scan Data Sheet(s) immediately upon the completion of each weld
examination.

12.2 Fi linq of Records
9

12 ~ 2.1 . The examiner shall be responsible for submitting to the. Plant
Owner, or his Agent, a completely documented.set of examination.
records includ'ing certification of personnel qualifications with

» a current eye test report in accordance with SNT-TC-)A.

13:0 EXANINER'S CRITIQUE

13.1 Procedure Corrections and Additi'ons

'13.1,1 All procedure corrections and/or addi.tions required during the
inservice examinations shall be made in accordance with
requirements of NES QA Plan 4 NES 81A, 0402 and documented in
the record of revisions section of this procedure.

9

Upon completion of the examination of all welds
specified in this procedure, the examiner shal) submit a

written .report to 'the Plant Owner or his Agent listing pertinent
information For futore examinations such as- procedure additions,
corrections and revisio'ns or unique problems or'actions to be
taken.

13.3 Addi.tional Examinations

Mhen'indications exceeding allowabl'e standards are found, additional
examinations shall be performed as,stip'ulated in Section XI, paragraphs
IMB-2430 and I'1lC-2430.

0
,I'
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LONGITUDINAL

Nom
Pipe
Dia ~

28

Pipe
Schd.

Nin.t 1 453 see note see note

Reference
Standard

P8F-1. 5-1

Oo
Search
Unit

I II D i a

Angle
Search
Unit

'"XI"

Scan-Fix

57A8407
57A8417

I 4I I

12ll

10"

8II

Bin. t

IIin. t

Min.t

Hin.t

685 l I

.622"

.
522'52l

I

P8R-. 75-2

P8R-.75-2

P8R-.75-2

P8R-.75-3

IIX@I

k"X4"

See Para.
6.1.1

Search unit dcsinnations arc intenfInfl aSguide only and are to bc used at operator'sdiscretion. For example, a >u diamctcr scarc) unit r.",ay bc used i; place of a $"
x $ seal'ch UnIt.

IIOTE: A= M + 4 t
8=II+3t t for t~ I"
B = M+ 2r t for t~ 1"

FIGURE 3: ULTRASONIC EXAMINATION PROCEDURES FOR PIPE AND FIXTURE LONGITUDINAL WELDS(8", IO" 12",14" and 28" O.D.),
Q
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1 1 3—l —

1
3l- t 14t lkt

Straight Beazii
Search-Unit Po.,:i.tions

Typical DAC Curve

Angle Beam
Search Unit Positions

'iypica3.'AC Curv~

I
0

1 z Sg 5 6

I k k 4 lk lz ly
0

10Tl",:

Step

Si;ep

Step

Step

St,cp

For velds un(ler 1" thicl:, use 1/21''hole only, no D!1C required..

1 - Adju t sveep control., so th t 1/llT> 1/2Z, an(1 3/>1T holes are
locate(j resp(.ctivcly on the horizontal screen divisions as shown
above for straight beam and angle beam calibrations.

2 - Adjust sens:itivity to provide 00'j~ FSJi in(lication from hole
Q:Lving 1'Qxi )llum rc spoi) se mal )( positrion 01) Gcl een

3 - Position search u:lit for i.iazimum response fry) remaining holes -.
Jllarl po ition on scrccn ~

4 - Plot DAC by conncci.inG 3>oints iier];c(i on screen with 3.:ine

cKbcndc(1 to cove'L'lltirc examination range ~

p - h«cor(3 «31 ski'e(-.p «11d se11sit:i.vity contro3. settin"s on rcs3)cct:i.vc
(inta sheet.s.

3"'I'"ir'" 6 1""""""(""']"'"'1"1V'I'J') 'O'D DNC ('! l l'l'"Y''0' "0""l)L)l"""
F0!l U';,'i'lb',"<7!3C 1 XRl.!l!!iVi'30'8 OV bl:I,D".

.Q
Zil',„~-'<''! 1(icl.',:Rl; L:",O'Gv ".Lllvi"."S, 11"C.
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~ )I]VWI 1-

~pl I )A)II
)

YEE'PATH

2

2 3

FOR THICKHCSS OVER I WCH
FOA TIIICI(NESS I IHCII OA L'ESS

i
SO~/i OF

~~ AEFEAEWCE L'EYELr~
r~~

g~/+OF g ~~
AEFEAEuCELEYEL
JI

P

Pnlh<AAY AEFEAEIICE AESPOHSF
SET AT 10'/ OF FVl.LSCAEEH

I
I
I

SO +OF
AEFEAENCE LEYEL

I

I1

20'/ OF I
AEFEAcuCE LEYEL

PAIVAAYAEFEAEHCE AES>OHSE
'SET hT Io'/e OF FULL SCAEcH

2

3 1 1 1'
T 3 T .lpT 1~T —T 1-T 2-T 3- T.

2 2 2 2

Search Unit Locations 8; DAC Curves for Angle ))earn Calibration

rniMAAYnEFEAEACE AEspousE
SETAT CO'/o OF FULLSCAEC!I

lit 47
I >Al)lf~

~~ 7 OISTAIICE

Search Unit Locations Bc DAC Curve for Straight ))ea)a Calibration

NOPE:

Step 1

Step 2

Step 3

Step 4

Step

For straight beam calibration on )i~elds un(ler l" thic)c, use l/PZ
hole only, no MC required ~

Adjust sweep controls so that the ent irc examination area is
displayed on CBT screen.
Jldjust sensitivity t,o provide GO@ FS)I indication f'2 om ))ole giving
maxin)u))) rcs))on: c - marl: po..ition on screen.
position .earch unit for maxi)mu)) respon e from remaining holes
)I):)r)c ))ositio)1 on scree)1 ~

Plot )}AC by co)u)ecting points mar)ce(l on screen with line c)eton()cd.
to cover c)')ti)'e examination ra))gc ~

))L)cor(1 all s»'ecp and scnsi'l;ivity co))trol settings on rcs))ective
dat a .",hect."„

)'OVB)s 7 . )'T',1'T',)ll'.!1CE S)':!i!':IT:1;VXP7, ANl) )SC CAI 'll'1MTXO'I PBOCEDUBP'3 )'OB
U),PlN.'iO!iXC )VA).1).hV)')':I.'(KP OF 1 EI DS,

0
1

i )NUL l.l'Vil) I llLiAG') Gl'.AVICC'>i liNC'
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STYLE OR TYPE NO.
SX2>E

FREQUENCY
SERIAL NO.
ANGLE 8c 140DE

SCAN F3XiMb
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MODEL I'l0.
SERIAL NO.

CONTROL SETTINGS

PULSE EENGTII
FREQUENCY
d3 GAXN
SklEEP LENiGTII
Sl'lEEP DELAY
VIDEO FILTER
REJECT

I

Itole De ttp 1

IDENT. Xih.
Amp. Atten

d XNSTHrJt:BIT LINEARITY CALIBRATION

I
—Amplitude ~

Hiph

2.

DAC PLOI'MPLITUDECONTROL LXilEABXTY

10

9
Xnitial Result

IIO

20

'+6

+12

0—

FZAt ITJrEh8

2.

SNT-TC- lA
) >cvel
SNT-'l.'C-3A
l>evel

0 3 2 3 tr y 6 7 0 9 10
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. lfeld No.

Calibration Data Sheet No.

Sheet

. Back Echo Amplitude

P)
Pp

Note: Location increments are
not to exceed allo>r ble
scan increments.

Re I.

Xndicat ion No. L(inches) Echo(~~ FSkI) Back ~> FSH

FXOURE 9A

Examiner.",:
SNT-TC-1A
Level ~

SHT-TC-3A
Level

Date"

A
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Weld. No.

Calibration Data Sheet No. EXAM. ANGLE

S.U

P (Distance from weld

% lo Indication C/L
a)ong exam. surface).

Distance
from surface

0

Note: Location increments are not to exceed
allovable scan 'increments.

Xad.
tto. ~

BEAM

D I A. Kocation
Dist. -rcm
Surface

~5,, Fcr:mrs
Dist. From

Suxface

5N Sac'c
Dist. i'rom
Surface

Dcuth (D)
P Xachcs

IIOWER:

End. points of L are the
smaller of 5CF/> DAC. or 5Pjo
Max.

FIGURE 9B

Examiner(s):

2.

SIIT-TC-1A
Level
SIC -TC-1A
Level

Date:
8
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RECORD OF REVXSIONS

Revision
Number

I (pg. 20)

Date Descri. tion

Add calibration
holes in Reference
Standard drawing

Reason

Required for
c i rcumferen-
tial and

.axial scan
calibration

Ori inator NIeC NhSI

1 (pg. 18) 9-1-76 Add Para. 13.3 Reflects Re-
quirements of
Section XI,
1974 ED. of
ASNE Code

1 (pg. 3) 10-5-7 25o" .-to
para. 1.2.1

Required for
circ. scan on
4" pipe

1 (pg. 6)

(pg. 7)

(pg. 8)

(pg. 19)

10-5-7

10-5".7

10-5-7

10-5-7

Add "25 angle
'eam..."etc. to

para. 5.2. 1(2)

Add "25o angle
beam..." etc. to
pa ra.

5.7.3.-...'dd

"6. 1. 1 (11)
Scan Fixtur'e, 25o"

Add to Figuie 1.J
"25o,Used for circ.
scan on 4" pipe"

~ ~
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I

ULTRASONiC EXAHiNATiON PROCEDURES FOR CLOSURE ~ HEAD

NOZZLE TO FLANGE WELD j

1.0 SCOPE

1.1 Area of Examination

1.1.1 This document covers the ultrasonic examination procedures for:

(1) Closure Head vent nozzle to flange weld. (From flange
side only)

(2) Closure Head instrumentation and safety valve'ozzle to
flange wel ds;- (From. flange .side only) —-

.1.2 T e of Examination

1.2.1 Volumetric examination shall be performed using ultrasonic puise
echo 45 6 2gangle beam shear wavesand Oo longitudinal straight beam

techniques applied to the outside surfaces of the piping.

1.2.2 The examination shall be performed using manual search units
and/or scan fixtures.

1.3 Time of Examination

1.3.1 These procedures shall govern the inservice examination
and'e-examinationof repaired areas of the pipe welds as required

by the ASME Boiler and Pressure Vessel Code, Section XI.

1.4 Meld Confi uration

1.4.1 The flange to nozzle weld configurations covered by this
procedure are shown in Figure

1.4.2 Nominal weld thicknesses are 1.5" for the instrumentation and
safety valve nozzles and 1-7/32" for the vent nozzle.

1.5 Materials

The flanges are constructed of austenitic stainless steel, and
the weld is inconel.

NUCLEAR ENERGY SERVICES, INC.
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ULTRASONIC EXAMINATION PROCEDURES FOR CLOSURE HEAD"
NOZZLE TO FLANGE WELD

1.0 SCOPE

1.1 Area of xamination

1.1.1 This document covers the ultrasonic e mination procedures for:

(1) C sure Head vent nozzle to fl ge weld. (From flange
sid only)

(2) Closure ead instrumentaition and safety valve nozzle to
flange w ds'. (From flange side only)

1.2 T e of Examination

1.2.1 Volumetric examinagio shal 1 be performed using ultrasonic pulse
echo 45 angle b8 m shear wave and Oo'longitudinal straight beam

techniques applied to the outside surfaces of the piping.

1 .2.2 The exami'natio sha 1 1 b performed using manual search uni ts
and/or scan f u tures.

1.3 Time of Examination

1.3.1 These pr cedures shall govern t e inservice examination
and're-exa~enation of repa lied areas of the pipe welds as required

by th ASME Boiler and Pressure Ve sel Code, Section XI.

1.4 Weld Conf j uration/
1.4.1 The flange to nozzle weld configuration

procedure are shown in Figure
covered by this

1.4.2 Nominal weld thicknesses are 1.5" for the ins rumentation and
safety valve nozzles and I-7/32" for the vent nozzle.

1. 5 Materials

The flanges are constructed of austenitic stainless teel, and
the weld is inconel.

g NUCLEAR ENERGY SERVICES, INC.
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2.0 REFERENCES

2.1 Reference Documents

2.1.1 The following documents form a part of this examination
procedure:

(1) ASHE Boiler and Pressure Vessel Code, Section XI
1974 Edition, and the Summer of 1974 Addenda.

(2) ASNT Recommended Practice, SNT-TC-lA, Supplement C,
Third Edition (1971).

(3) CONAH Procedure for Certifying Inspection Personnel,
CUTP-l, Rev.- I, Sept. 1970

(4) ASHE Boiler and Pressure Vessel Code, Section V, 1974
Edition, and the Summer of 1974 Addenda.

'.2 Applicab'la Drawin'qs

2.2.1 The following drawings form a part of this procedures

(1) CE Assembly drawing E-231-576

(2) NES isometric drawing 13-2 (NES 81A0403)

2.3 Operation Hanuals

2 3 ~ 1 The equipment operational manuals for the particular ultrasonic
instruments used form a part of this procedure.

3. 0 PROCEDURE CERTIFICATION

3.1 The examination procedures described in this document comply with
Section XI of the ASHE Boiler and Pressure Vessel Code, 1974 Edition,
except where examination coveraqe is limited by part geometry or
access.

0
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4. 0 PERSONNEL CERTIFICATION

4. 1 Personnel Certification Re uirements

4. l. 1 Each person performing ultrasonic examination governed by this
procedure shall be certified in accordance with the following:

. (1) ASNT .Recommended Practice, SNT-TC-1A, Supplement C,
Third Edition (1971).

(2) CONAH Inspection Inc., Procedure for Certifying Ultra-
sonic Test Personnel CUTP-l, Rev. I, Sept, 1970

(3) ASHE Boiler and Pressure Vessel Code, Section XI (1974 Ed.)

4. 1.2 An examination crew shall consist of one or two members as needed.
ht least one member of each crew shall have a minimum qualifica-
tion Level. II in accordance with the above referenced documents.
The remaining member(s) shall have a minimum qualification of
Level I or Level I trainee.

4.2 Personnel Records
4.2.1 Records of personnel qualification shall be maintained by

Examination Contractor. '

4.2.2 A copy of the examiner's certification, and a current eye test
as required by SNT-TC-IA shall be filed with each permanent
examination record, wi th a copy submitted to the plant owner
or his agent, prior to performing examinations per this pro-
cedure.

5.0 EXAIIINATION REQUIREHENTS

" 5.1 Examination Fre uency

5.1.1 The nominal examination frequencies shall, be 2.25 HHz for all
straight beam and angle beam examinations.

5.1. 2 Other pulse frequencies shall be used if such variables
as material attenuation, grain structure, etc., necessitates
their use to achieve penetration or resolution. This infor-
mation shall be recorded on the data sheets.-

~[/ NUCLEAH ENEHGY SEHVICES, IN~.
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5.2 xamination Angles

5. Examination angles for flange welds specif ed in this
procedure shall be 'as follows:

.( ) Oo straight beam from the O.D. s face one direction
thru the weld and thru the pare t material on the Flange
s i de of the weld.

(2) 4 angle beam two directi s perpendicular to the
weld axis and two directi ns paral lel with the weld
axl 5 ~

(3) Other b m angles may be used 'as determined necessary; i.e.
for evalu tion of re; ectors, to compensate for geometric

straint .etc. Al 1 information shallbe recorded cnthe data sheets.con

5.3 Li uid Couplant

5.3.1 The'ltrasonic coup ant shall be Trim Regular or Trim HD

(toaster Chemical Cc(re ation, Perrysburg, Ohio).

5.3.2 The couplant sha' be su plied in clean containers of
suff icient qua ti ty to fabj 1 i tate the examination.

5.3.3 The couplan shal 1 be pumped rom the container to the
search uni scan f ixtures thru clear tygon Flexible tubing
or shall e appl ied manually wi a brush orother suitable device.

~ 5.3.>l inhere
unrequired,

the examiner shall be responsible for
removing couplant from the examinat on surface at the
conclusion of the examination.

5;>i Surface P eparation

5. 4.1 All examination surfaces should be clean d free of dirt,
beld spatter, etc.;: or any other condition hich would inter-
fere with 'the examination or impair proper ansmission
of the sound beam.

. I).2 irregularity of surface contour to be cont'acted by the
search unit should not exceed 1/8" in any 2" of rface
travel. l/eld crown and edges should blend smoothl into
adjacent base material.

$ 1%
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5.2 Examination Angles

5.2.1 Examination angles for flange welds specified in this
procedure shall be 'as follows:

.(1) Oo straight beam from the O.D. surface'one direction
'hruthe weld and thru the parent material on 'the flange

side of the weld.

(2) 45o angle beam two .directions perpendicular to the
weld axis and two directions parallel with the weld
axis. (25o angle beam for circ. scan'n 4" pipe)

(3) Other beam angles may be used''as determined.nece'ssary i.e.
for evaluation of reflectors, to compensate for geometric
constraints, .etc. Al 1 information sha1 1 be recorded cnthe data sheets

5.3 Liquid Couplant
IC

5.3.1 .The ultrasonic couplant shall be Trim Regular or Trim HD

(toaster Chemical Corporation, Perrysburg, Ohio).

5.3.2 The coup)ant shall be supplied in clean containers of
'ufficient quantity to faci 1 itate the examination.

5.3 ~ 3 The couplant shall be pumped from the container to the
search unit scan fixtures thru clear tygon flexible tubing
or shall be applied manually wi th a brush orother suitable device.

5.3.,4 Where required, the examiner shal 1 be responsible for
removing couplant from the examination surface at the
conclusion of the examination.

5;4 Surface Preparation
4

5.4.1 All examination surfaces should be clean and free of dirt,
~

' weld spatter, etc.;.. or any other conditionwhich would inter-
fere with 'the'examination or impair proper. transmission
of the sound beam.

5.4.2 i.rregularity,of surface contour to be contacted by the
sea> ch unit should not exceed 1/8" in any 2" of surface
travel. Weld crown and edges should blend smoothly into
adjacent base material.

6
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5.5 Weld Identification

5.5.1 Each weld shall be located and identified per appropriate weld
maps in the Program Plan Book.

5.6 Datum Point

5.6.1 The examiner'hall permanently mark, or verify that there has
been marked, a reference datum point on each weld from which
all examination data and reported indications shall be refer-
enced.

5.6.2

5.6.3

Datum points shall be marked by the use of low stress stamps
or vibratooling and shall not be deeper than I/64".

~ ~

The datum point for all flange to nozzle welds shall be located
on the weld centerline, at vessel 0

5.6.4 Each weld datum point, along with respective weld reference
points and divisions, shallbe shown on each examination report.

5.7 Examination Covera e

5.7.1 The intent of this procedure is to provide maximum examination
coverage to insure weld integrity. Each weld shall be scanned
with minimum 254 overlap of the transducer element width
(diameter) for each scan pass.

5.7.2 The rate of search unit movement shall'not exceed six (6)
inches per second.

5.7.3 Each weld and the volume of metal on the flange . side of
the weld shall be ultrasonically examined where part geometry
and access permit using 45 angle beam techniques
applied in two directions normalto the weld and in two direc-
tions parallel with the weld ~ (25o angle beam to be used for
circ. scan on 4" pipe)

6
NUCLEAR ENERGY SERVICES, INC.
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5.7.4 Straight beam techniques shall be applied to the stainless
steel base metal, weld surface, and heat-affected zone where
part geometry permits. Indications shall be recorded in accor-
dance with Section 11.1.2 of this procedure.

5.7. 5 Mhere the examination surface, geometry, or other conditions
(weld, contour, access, etc.) do not permit a meaningful
ultrasonic examination to be performed, the examiner shall
record the area of 'non-examination and the particular
interfering condition in the space provided on the Meld Scan
Data Sheet. In addition, he shall make a sketch of the
weld and adjacent pipe and fitting conditions in the appro"
priate area on the same Weld Scan Data Sheet. (See Figure 5 .)
Photos will be taken When possible and incorporated as part of
the report.

6. 0 EQU I PHENT REQU I RENENTS

6. 1 Examina t i on Contractor ' Equi pmen t

6.1. ) The following test equipment or its equivalent shall 'be
provided by the Examination Contractor for examination of
welds specified in this procedure.

(1) Pulse echo ultrasonic
instrument,'2)

Scan FixtuI e 45 z { AI No. 85C134 ol 57A8 f07 or other)

(3) Scan Fixture, 0,( A I No. 85C157 or other),

(4) Search Unit, 0 , 4" Dia., 2.25 MHz, Ceramic"

{5) Search Unit, . I
z" x 1",'.25 MHz, Ceramic:"

I
*

(6) Search Unit, 45o~ $" x $" 2,'l25 NHz, Ceramic; or I" dia.:"

(7) Search Uni t, 45 q" x g', 2.25 HHz, Ceramic; or >" dia."

(8) Search Uni t,. 0 I, $" Di a, p. 0 |HH,

(9) Couplant

Ceramic

"-'10)

Camera
I

(11) Scan Fixture, 25o

See comment Iin Fig. II
0p]
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6.2 Plant Owner's Equipment

6.2.'1 The Plant Owner or his 'Agent shall provide the following
service facilities and equipment as required:

(1) Scaffolding

(2) Mater, Air. and Electricity

(3)

(4)

Temporary Lighting

Crane or Lifting Devices

. (5) Reference Standard No.P8R-1.5-2 (7.2" 0. D. x 1.5" wall)

(6) Reference Standard No. P8R" 1 ~ 5-3 (5 0 " O.D. x 1.5" wal 1)

(7) Radiation Honitoring Equipment

(8) Radiation Shielding

(9) Test Surface Preparation (cleaning and finishing)

(10) Drawings of each Examination Area

(ll) Post Examination Cleanup of Test Area

7.1 Reference Standards

7.1.1 The reference standards designated in 6.2.1 (5) and (6) shall
be used for basic instrument calibration and for establishing
reference sensitivity levels for examination of the welds and
parent material specified in this procedure. See Figure 1.

7.1.2 The appropriate reference standard coI responding to each
respective weld thickness shall be recorded on each Calibration
Data Sheet. Figurc 4 is an example of'he Ca i ibration Data
Sheet to be used wi th this procedure.

0
NUCLEAR CN..AGY SERVICES, IN~.
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7. 1.3 Calibration Data Sheets shall be numbered
etc., at'the time of calibration and shall be signed by the
examiner(s) upon completion.

7.1.4

7.1 5

Calibration procedures shall be performed using the O.D, sur-
face of the reference st'andard.

The temperature of the reference standard shall be within 25o F

of the pipe weld temperature.

7.2 Reference Sensitivit Level

7.2. 1 The reference sensitivity level shall be the distance-amplitude
curve initially obtained directly from the reference standard
and shall be the sensitivity level used for evaluating and re-
cording all indications.

7;2.2 During actual weld scanning, the reference sensitivity level
~ shall be increased 2X or 6dB..

'7.3 Times of Calibration

"7 3.1 Basic instrument calibration shall be performed using the appro-
priate reference standard, search units and instrumentation
immediately prior to the examination of the, welds and parent
material specified in this procedure,

7.3.2 instrument calibration checks shall be performed at the beginning
of each day of examination in accordance wi th Section 8.0 of this
procedure.

7.3 ~ 3 Examination system calibration checks shall be performed at
least at the beginning and at the completion of each 4 hour
period of examination and/or at the change of examination
personnel, equipment, search units, coupler shoes, etc., and ~

at the completion of the examination of each similar series of
welds in accordance with Sections 9.2 and 9.4 of this procedure.

7.4 Calibration Response

7.4.2

Calibration response hall. be checked at the primary reference
sensitivity level.

\

Signal, response obtained during calibration check shall be within
plus or minus 201 of that established during basic instrument
ca 1 ibra tion.

7.4.3 If any point on'the Distance Amplitude Correction (DAC) cur've is
above or below thc 20Q limit, the examiner shall:

Q
)l;3
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(1) Hark all weld data sheets since previous calibration void.

(2) Reca 1 i bra te exami na t ion sys tern.

(3) Reexamine voided areas.

7.4.4 If any point on the DAC curve has moved horizontally more than
5l of the sweep line from its original settings, the examiner
shal 1: .

Correct the sweep calibration and note it on the Calibration
Data Sheet.

(2) Void any data sheets made since the previous cal ibration
which have recorded indication and reexamine those areas.

8.0 INSTRUMENT CALIBRATION VERIFICATIOH

8. 1 Amp 1 i tude Linear i t

8.1.1 The linearity of the ul trasonic instrument shall be checked as
fol I ows:

(1) Position a search unit on a reference standard so that two
~

., indications are visible. (These indications may be obtained
from a reference ho)e and back surface, from two reference
holes, or from a reference hole and a corner seen simultan-
eously on the instrument screen.)

(2)

(3)

(4)

Manipulate search unit to establish a 2 to 1 ratio of
amplitudes between the two Indications with the largest
at 80', full screen height (FSH).

Without moving search unit, adjust sensitivity (gaIR to run
the higher response from approximately IOOI to 20', FSH
in 2 dB steps {IOr, if fine control is available).

P

Read and record the relative amplitudes of the two
indications to the nearest I>.

(5) If the smaller indication does not fall within 5l FSH
of 50/ of the larger indication, the instrument shall
not be used for examinations until corrected.

9
[J NUCLEAR ENERGY SERYICES, INP
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8.2 Amplitude Control I.inearit

8.2.1 The linearity of the instrumerit gain (attenuation) control
shall be ch'ecked as follows:

,(1) Position an angle beam search unit on the reference.
standard to obtain an 801 'FSH indication from the I/2T
hole.

(2) Using amplitude control, decrease signal amplitude
by 6 dB and by 12dB to obtain nominal 404 FSH and
201 FSH signals. Read., and record actual signal ampli-
tudes to closest Il.

(3) Obtain a 40/ FSH indication from the 1/2T hole and
increase amplitude iiith the amplitude contrbl by 6 dB
to obtain a nominal 80'; signal. Read and record as in
(2)

(II) Obtain a 20/ FSH indication from the 1/2T hole and
increase amplitude with the amplitude control by 12 dB
to obtain a nominal 80/ FSH signal. Read and record
as in (2) .

(5) If the indications obtained in (2), (3) and (0) are not
wi thin + 201 of nominal, the instrument shal 1 not be
used for examination until corrected.

0
,I.g
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9.0 EXAHlNATlON SYSTEH CALiBRATiON

9.1 Strai ht Beam Calibration

9.1.1 Straight beam ca)ibration shall be performed as follows. The
appropriate combinations of search unit, reference standard and
test holes for each respective weld are listed in Figures 1 and 2 and
in Table I.
(1) Adjust the instrument sweep controls so that the examination

area is displayed on the CRT screen. Hark the horizontal
screen positions selected for the hole or holes directly
on the CRT screen and on the chart on the Calibration Data

,,sheet.

(2) Position search unit to obtain maximum response from the
side drilled calibration hole which gives the highest
amplitude signal. Adjust sensitivity control to provide .

" a signal amplitude of 80/> of FSH and mark location and amp.-
litude on CRT screen.

(3) This is the primary reference sensitivity. Record all
sensitivity control settings on the appropriate Calibration
Data Sheet.

(4) DAC curves shall be established as follows and as showy in Figure 3.

(a) Mithout changing the sensitivity obtained in (2) above
position the search unit for maximum response from the
remaining'holes and mark amplitude on the CRT screen.

(b) Plot a DAC curve by connecting the two signal response
positions with a continuous line extending over the full
examination range.

(5) Record all data and. instrumen't settings, on the Cql<brat<qn Data
Sheet, and sign and date upon complegion.

(6) Repeat steps (1) through ( 5) for each different weld thickness
just prior to examination.

J„.> NUCLEAR ENL'BGY "ERViCc"..", If'L.
>rI
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9.2 Straight Beam Calibration Check

9.2.1 Straight beam calibration check as required by Section 7.3.3 shall
be performed as fol.lows:

9.3 Angle

(.1) Adjust the sehsitivity control settings to those recorded
for the- calibrated reference sensitivity.'ee Section 9.'I.l(2)

(2) Reposition search unit't each respective test hole and ob-
serve maximum signal response amplitudes.

(3) See Section 7.4 f'r signal response requirements during 'cali-
~ bration check.

Beam Calibration

9.3.1 Angle beam calibration shall be performed as follows. The
.appropriate combinations of search unit, reference standard and
test holes for each respective weld are listed in Figures I and 2
and in Table l..

. (1) Adjust the instrument sweep controls so that. the examination
area is displayed on the CRT screen. Hark the horizontal

. screen positions selected for the hole or holes directly on
~ '. the CRT screen and on the chart on the Calibration Data Sh'eet.

(2) .Position search unit t'o obtain maximum response from the
calibration hole (3/4T or l-l/2T) which gives the highest
amplitude signal. Adjust sensitivity control to provide
a signal amplitude of 801. of FSH and mark location and
amplitude on CRT

screens�

.

(3) This is the primary reference sensitivity. Record all.
sensitivity control settings on the appropriate Calibration
Data Sheet.

DAC curves for angle beam examinations shall be established as
fol lows and as shown in Figure 3.

pll
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(a) Pos I t ion the search unit for maximum response from the
cal ibration hole at= the 3/4T position. Adjust the in-
strumen't sensitivity control s to provide a signaI "

amp l i tude of 80/ 'of FSH and mark I oca t i on and amp I i tude
on the CRT screen. (See 9. 3 . I (2) ) .

(b) Without changing sensitivity, pos i t ion the search unit
for maximum responses from the ca I i brat i on hole at the

. I /4T; I - I /4T, .and 1-3/4T pos i t i ons respectively and
~ . mark I oc'at ion and amp 1 i tudes on the CRT screen. '

(c) Plot a DAC curve by connect ing the s i gna I 'esponse pos i-
tions 'wi th a continuous line extend ing over the ful I
examination range.

(5) - Instrument is now cal ibrated for examination of welds of
the thickness for. which cal ibration. was just performed..=

\

(6) Record a I I'ata and instrument settings on the Gal i brat ion
Data Sheet, and sign upon completion.

(7) Repeat 'steps ( I ) through (6) for. each d i fferen t weld . thick-
ness just prior to examinat ion .

~
~

9.4 An 'le Beam Cal ibrat ion Check

~ 9. 4. I Angle beam'a I i brat ion cneck as required by Section 7.3 . 2 sha I I
be performed as fol louis:

(I ) Adjust the sens i t i v i ty control settings to those recorded
foi the caI ibrated reference sens it ivi ty. See Section 931 (2) .

(2) Reposition sea r'ch un i t at each respec t i ve test hole and ob-
serve signal response ampl.i tudes.

(3) See Sect ion 7. 4 for signal response requirements during
calibration check..

A3
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11. 0 EVALUATI ON CR I TER I A

11.1 Recordin of indi cat ions

11.1.1 For straight beam and angle beam examinations of weld and
heat-affected zone, all indications showing a signal am-

plitude response equal to or greater than 20'f the ref-
erence response shall be recorded on the appropriate data
sheet at the time of weld examination and prior to removing
equipment.

- (1) Each recorded indication shall be identified as to
depth (as percent of thickness), distance from ~ sur-
face, length, signal amplitude and location relative
to the weld datum point.

(2) Recorded data shall be taken on each parallel scan
pass at increments not to exceed that permitted by
the 25k overlap of transducer element diameter (width),

11. 1.2 For straight beam and angle beam examinations of base material,
all indications showing a signal amplitude response equal to
or greater than 20'f the reference response shall be re-
corded on, the appropriate data sheet at the time of exam-
ination and prior to removing equipment.

(1) Each recorded indication shall be identified as to
depth (as percent of thickness), distance from sur-
face, length, signal amplitude and location relative
to the weld datum point.

(2) Recorded data shall be taken on each parallel scan
pass at increments not, to exceed that permitted by
the 25~ overlap of transducer element diameter
(width) .

11.1.3 Indications from all welds shall be reported in inches above
or below the weld centerline and in inches CW or CCW from
the weld datum point when looking down on the closure head.

NUCLEAR ENERGY SERVICES, INC.
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11.2 Evaluation ot Indications

11.2.1 Evaluation of all indications 'shal 1 be made at the reference
sensi'tivity and in accordance with the requirements of the
ASHE Boiler and Pressure Vessel Code, Sectibn XI-IMB.-3000.

Results of this evaluation shall be reported to the Plant Owner

or his Agent in accordance with the requirements'of the ASHE

'oiler and Pressure Vessel Code,'.Section XI-IMA-6000. Disposition of
. evaluation results shall be made in accordance with the Owner's Plan

Procedures.:
12.0 EXAHINATION RECORDS

12.1 Certification of Records

12.1. 1 The examiner shall complete and sign the appropriate. Meld
Scan Data Sheet(s) immediately upon the completion. of each weld
examinations

t

12;2 Fi 1 in of Records

12.2.'I - The examiner shill be„responsible for submitting to the. Plant
Owner, or his Agent, a completely documented.set of examination
records including certification of personnel qualifications with

. a current eye test report in accordance with SNT-TC-IA.

13:0 EXAHINER'S CRITIQUE

13. 1 Procedure Corrections 'and Additi'ons

13.1.1 All procedure corrections and/or addi.tions required during the
inservice examinations shall be made in accordance with
requirements of NES QA Plan 8 NES 81A 0402 and documented in
the record of revisions section of this procedure.

13.2 Criti ue ~ Report

Upon completion of. the examination of a ll welds
specified in this procedure, the examiner shall submit a

written .report to the'Plant Owner or his Agent listing pertinent
information 'for future 'examinations such as procedure additions,

, corrections and revisions or unique problems or'actions to be
taken.

l

13.3 Additional 'Examinations:.
~ <

When indications exceeding 'allowable standards arc found, additional
examinations shall bc performed as stipulated in Section XI, paragraph
IMB-2430.

NUCLEAR ENERGY SERVICES, INC.



NOTE: a"- = maximum coverage allowed
by flange geometries.
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I

45 l
45 (25 used for circ. scan. on

4" pipe)

a3"

II5og

T—

NOMINAL
NOZZLE SIZE

ACTUAL
O.D. ad

REFERENCE Oo
STANDARD SEARCHISEARCH

SCAN'NIT

UNIT INURES

611 511
911

~ II
1-'32 6 /811

see,
NOTE/ PS~R-I. -I "O la. «x "

PER-1.5-3

see
Para.

6.1. 1

Search unit designations are intended as a guide only and are to be
used at operator's discretion. For example, a 4" diameter search
unit may be used in place'of a 4" x 4" search unit.

FIGURE 1 ULTRASONIC EXAMINATION OF CLOSURE HEAD NOZZLE TO FLANGE MELD.

NUCLEAR ENERGY SERVICES, INC.
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WELD

~ I

I

I

I ~45l
450

a"

45'

I

NO/ NAL
NOZ CE SIZE

6I I

ACTUAL
O,D. a

I 5I I
~see

NOTE

6- /8"
II

I -'7/~32

REFERENCE
STANDARD

UNIT FIXIURESUN I

P8R-1.5-2 ~I-IID ia.
PBR"1.5-3~

YL

"xk"
see

Para.
6.1.1

I

G

SEA CHSEARCH SCAN

Search unit designations are intended as a guide only and are to be
used at operator's discretion. For example, a 4" diamete search
unit may be used in place of a z" x 4" search unit.

FIGURE I- ULTRASONIC EXAHINATION OF CLOSURE HEAD NOZZLE TO FLANGE 1 LD.
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Circ. scan
calibration holes

I

I

Axial scan, calibration holes
- I

Ref. Std.
No.

O.D. t Wa I i
Thickness

Hole . Hole . > Hole
Dia. Depth, Length

Pi e 0. DP

Range

, P8R-1.5-2 7.2'.5" " I/8" ' y3/4T l-l/2"Hin 6.48" - io.8"

P8R-1.5-3 5I l 5I I I /8I I
I zT,3/4T .1-1/2" Hin 4.5" - 7 5"

FIGURE 2 ~ ULTRASONIC REFERENCE STANDARDS fOR CLOSURE HEAD NOZZLE TO FLANGE WELDS
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~ Ql) LIIIIIe-r
~Q>I LIIN)

YEE PATH

2 3

2 3 ~ ~

. FOR THICKNESS OYER ( INCH
FOR TIIIClCNESS l INCI( OA LESS

PRIrrARY REFEROICE AESPONSE""SET AT IO'/e OF F UI.LSCAEFN
1

So'/ OF 3rr ACFEAEIICE LEYEI.r 'Ae r
20e)rOF (fw~r rACF ERENCE LEVEL

~~~J i
lr

I
I

.So wOF ~rr AEFEAEIICE LEVELrr I

ll
20e/e OF I
AEFEAEtICE LEVEL

2

3

PRIMARYAEFCACNC E AES "0!ISE
S'ET AT IO /e OF FULI SCAEFN

1 T —T .1'~T4

Search Unit Locations L DAC

~ ~

~ —T
2

Curves for Angle

1
—T r2 T 3-T.1 1 1

2 2 2

Beam Calibr "tion

PRIMARY REFCAFIICE AESPONSE
SET/iT .(rr /a OF FULLSCAECII

~ ~
~ ~

~ ~

t<T
I ~IAINj~.

Search Unit Locations

, 4 T ~ DISTANCE
~ I

-T
~ ~ ~ 4

0 DAC Curve fox Straight Beam Calibration

NKE: For straight beam calibration on velds euler l" thick, use l/2T
hole only, no DAC re<quired,

1

Step 1 - Adjust sweep controls so that the entire examination area is
displayed on CRT screen.

Step 2 -, Jldju t sensitivity to provide 00~ l~H indication from hole giving~: maxi!I!ulll response — mark po.,ition on screen.
Step 3 - Po ition search unit for j.laxi!mun response from remaining holes '-

mark position on sclccn.
St.ep j( - plot, ))AC by connecting poi»ls marlccd on sclcc;n T(ith li»e extended

to cover clltile exalllioation ra»gc.
Step g - Record all ski'ecp and sensitivity co»trol settings on respective

data . hcets.

pxcurr: 3 . nrrrrr:!cr ur:«".'zrzvprr rrrrrr rmc cr!rrrrrrrrzor prrccgounrm rorr
ur'r'rrri!io.:lxc !ZMllliri'r'1:oroi'KL!rg,

0
~ 2 2

2 ~

r
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EXAI,IBrATXON AREA

TRANSDUCER XDEIITXFXCATXON

STYLE OR TYPE NO.
SIZE
FREQUENCY
SEHXAL NO.
ANGLE 8c MODE

SCAN FIXTURE

CALXBRATXOiVBLOCK

XD NO.
SX/E
EX'DIATIOif SURF ACE

ULTHASONXC XNSTHUIIr,ilT

MODEL NO.
SERIAL NO.

CONTROL SETTINGS

PULSE LENGTJI
FHEQUEPICY
d3 GAXN
S5/EEP LEi'IGTEI
S>tEEP DELAY
VIDEO FILTER
HMZCT

I

1Iole ~ De tlP 1

XDENT. XH.
Amp. AMen

d dB

I
—Amplitude ~

Hi h Lo>r

XNSTRUi22iIT LINEARITY CALIBRATION

2.

DAC PLOT AMPLITUDE COi~~<1.HOL LItlEARITY
10 Xnitial

80

40
20

-12
'+6

Result

0—
0 1 2 3 1) ~r 6 7 0 9 10

EXAIKf!I'BS

DATE:

SNT-TC-'IA
Level
St IT-TC-lA
Level

F IGURE 4 REV IE'WEP'Y;
0
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MELD SCAN DATA S1KET

l. Calibration Data Sheet No.
2, Examination Angle
3. Area of Examination
4. Examination Surface
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Scan Completion

Meld, Xtem
or

Scan No.
CO

X

0
O

0
O

W Q

M erl

0 gI
A g
gO
0

0 ~rl~gl

O
c5 O

I 0
P .rl
a$ W

g4
O0 ~rl

6+ iM

0

0
~rl

O
Cd rl
W %l
A0 H
6

Comments:

Reason for Xncompleted Scans

I
—Calibration Checks I Additional Sheets Attached.:

=-Instrument,

Date Time Date

Examination System Continuation Supplements

Examiner(s):

2.

SHT-TC-1A
Level
SNT-TC-IA
Level

FIGURE 5

Date:
G
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VEU) SCAPI DATA SIEET

SUPPIEI Xiii A

(BASE rmAL)

Pr co«du~e bo ~ N l P 562
Subject: C-H.rIOZZLE To FLAg>Gp yjFLQ
Issue Date; 9-2 -75
Hevision IIo.: 0; Data:
Pape 24 of

field ho. Sheet of

Calibration Data Sheet IIo. Back Fcho Amplitude

Ifote: Location increments are
not to exceed allowable
scan increments.

Indication No. Depth L(inches) Pp Zc»o(, ZSII) Back 9~ FSH

FIGURE gA

Zxanoncr(s):

Date.

Sr@.'-TC-u,
Level
SNT-TC-1A
Level

A
pl)
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Veld No.

Calibration Data Sheet No.

0

Sheet

EXAM. ANGLE

S.U,

of

S,U.

I'Distance Irorn vveld
„C/L to Ind I cation C/L

«Iont, exam. surface).

DIstance
from surface

0

Note: Location increments are not to exceed.
allowable sca'n 'increments.

XndoNo.'EAM
D I II.

. L
Location

Dist. rom
surface

X'. Forward
Dist. Erom

Surface

5N> Sac'c
Dist. i'rom
Surface

Death (D)
Inches

ICOZE c

. End. points of L are the
smaller of 5'> DAC. or

50'ax.

FIGURE 5B

Examiner (s):

2.

SrIT-TC-lA
Level
SNT-TC-lA
Level

Date:
6
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ULTRASONIC EXAMINATION PROCEDURES FOR

NOZZLE TO SAFE-Ei'ID WELDS

NIAGARA MOHAWK POWER CORPORATION

Nll'IE.MILE POINT, UNIT I

Originator(s):

Signature Date

N.E.S.I.

Signature

Signatur

Date

App veti by:
SNT-TC-lA

Z~~~Level XXX ~-3

N.M.P.C.
,Signature

SNT-TC-1A
Level XXX
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Procedure NO.:
Subject:: Nozzle to Safe"end Meids
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ULTRASONIC EXAMINATION PROCEDURES FOR

NOZZLE TO SAFE-END WELDS

1.0 SCOPE

1.1 Area of Examination

I. l. I This document covers the ultrasonic examination
procedures for:

(2)
(3)
(4)

Steam Outlet (Emergency Condensate) Nozzle to
Safe-End Melds (E"231-566)
CRD Return Nozzle to Safe-End Weld (E231-567)
Core Spray Nozz.le to Safe-End Melds (E-231-567)
Recirculation Outlet Nozzle to Safe-End Melds
(E-231-565)

1.2 Type of Examination

1.2.1 Volumetric examination shall be performed using ultrasonic
pulse echo 45 angle beam shear wave and 0
straight beam techniques applied to the outside surfaces
of the Safe-ends.

1.2.2 The examination shall be performed manually using contact
search units and/or scan fixtures.

1.3 Time of Examination

1.3.1 'hese procedures shall govern the inservice examination
and re-examination of repaired areas of the nozzle to
safe-end welds as required by the ASIDE Boiler and Pressure
Vesse'I Code, Section XI (1974).

1.4 Weld Confi uration

1.4.1 The configurations of the nozzle to safe-end welds are
shown in Figure l.
Nominal weld thickness covered by„ this procedure
range from 25" to 1-35" as shown in Figure l.

1.5 Mater ia I s

1.5.1 AII nozzles specified in this procedure are constructed of
low carbon steel and have a stainless steel cladding, 7/32"
thick. The safe-end rings for these nozzles are constructed
of stainless steel. 9

8 NUCLEAR ENERGY SERVICES> INC.



Procedure NO.x NIP 563
Sub)ect: Nozzle to Safe"end Melds
Xssue Date: November 18, 1975
Revision No.: 'Og Date:
Page .4 of 26

2.0 REFERENCES

2. I Reference Documents

. 2.1.1 The following documents form a part of this examination
procedure:

(I) ASME Boiler and Pressure Vessel Code, Section Xl
1974 Edition, and the Summer of 1974 Addenda.

(2) ASNT Recommended Practice, SNT-TC-IA, Supplement C,
Third Edition (1971).

(3) CONAH Procedure for Certifying inspection Personnel,
CUTP"I, Rev. ), September 1970.

(4) ASHE Boiler and Pressure Vessel Code, Section V, 1974
Edition, an'd L'he Summer of 1974 Addenda.

2.2.1 The following drawings form a part of this
procedure.'I)

CE drawings E-231-565, E-231"566, E-231-567

2.3 0 eration Hanuals

2-3.1 The equipment operational manuals for the particular ultrasonic
instruments used form a part of this procedure.

3. 0 PROCEDURE CERTIFlCATIOtl

3. I The examination procedures described 'in this document comply with
Section Xl of the ASHE Boiler and Prcssure Vessel Code, 1974 Edition,
except'here examination coverage is limited by part geometry or
access;

g NUCLEAR ENERGY SERVICES, INC.
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5.2 Examination Angles

5.2.1 Examination angles for the nozzle to safe-end welds in this
procedure shal 1 be 'as fol lows:

Oo straight beam from the O.D. surface
thru the weld and thru the parent material at one
side of the weld.

(2) 45o angle beam two directions perpendicular to the
weld axis and two directions parallel with the weld
axis ~

(3) Other beam angles may be used as determined. necessary i.e.
for evaluation„of reflectors, to compensate for geometric
constraints, .etc. All information shallbe recorded cn data sheets.

5.3 Liquid Couplant

5.3.1 The'ltrasonic couplant shall be Trim Regular or Trim HD

(I(aster Chemical Corporation, Perrysburg, Ohio).,

5.3.2 The couplant shall be supplied in clean containers of
'ufficient quantity to facilitate the examination.

5.3.3 The couplant shall be pumped from the containe'r to the
search unit scan fixtures thru clear tygon flexible tubing
or shall be appl ied manually with a brush orother suitable device.

5.3..4 Mhere required, the examiner shall be responsible for
removing couplant from the examination surface at the
conclusion of the examinat-ion;

5;4 Surface Preparation

5.4.1 All examination surfaces should be clean and free of dirt,
weld spatter', etc., or any other condition which would inter-
fere wi th 'the'examination or impair proper transmission
of thy sound beam.

5.4.2 Irregularity of surface contour to be cont'acted by the
search unit should not exceed 1/8" in any 2" of surFace
travel. iield crown and edges should blend smoothly into
adjacent base material.

NUCLCAR ENERGY SERVlCES, INC.
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5.5 Meld Identification

5.5.1 Each weld shall be located and identified per appropriate weld
maps in the Program Plan Sook.

5. 6 Datum Point

5.6. I The examiner shall permanently mark, or verify that there has

been marked, a reference datum point on each weld from which
all examination data and reported indications shall be refer-
enced.

5.6.2 Datum points shall be marked by the use of low stress stamps
or vibratooling and shall not be deeper than 1/64".

The datum point for all nozzles specified in this procedure shall
be located at the upper most point on the weld centerline.

5.6.4 Each weld datum point, along with respective weld reference points
and divisions, shall be shown on each examination report.

5.7 Examination Covera e

The intent of this procedure is to provide maximum examination
coverage to insure weld integrity. ,Each weld shall be scanned
with minimum 254 overlap of the transducer element width
(diameter) for each scan pass.

5.7-2 The rate of search unit movement shall not exceed six (6)
inches per second.

573

5.7.4

Each weld and the volume of metal for 1/2T on one side of
the weld shall be ultrasonically examined where part geometry
and access permit using 45 angle beam technioues
applied in two directions normal to the weld and in two direc-
tions parallel wi th the weld.

Straight beam techniques shall be applied, where part geometry
permits, to all parent material through which the angle beamswill
pass during angle beam examinations. Indications detected are
to be recorded in accordance with Section ll.l.l of this procedure,
except in areas where no back echo can be obtained. Indications
detected shall be recorded and data used during evaluation of angle
beam examination results. O
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. 5.7.4 In addition, straight beam techniques shall be applied to
the weld surface and heat-affected zone where part geometry
permits. Indications shall be recorded in accordance with
Section 11.1.2 of this procedure. This shall include
straight beam examination of parent material when no back
echo is obtainable.

5.7.5 Where the examination surface or other conditions (weld,
contour, access, etc.) do not permit a meaningful ultra-
sonic examination to be performed, the examiner shall re-
cord the area of non-examination and the .particular inter-
fering condition in the space provided on the Weld Scan Data

~Sheet (Figure 5).

In addition, he shall make a sketch of the weld, nozzle and
safe-end conditions in t'e appropriate area on the same Meld
Scan Data Sheet. Photos will be taken when possible and
incorporated as pa rt'f the report.

C

6. 0 EQU I PMENT REQU I REMENTS

6.-1 ~ Examination Contractor's E uipment

6.1.1 The following test equipment or its.equivalent shall be
provided by the Examinatiori Contractor for examination of
the Nozz'I e to Saf e-end Wel ds.

(1)
{2)
(3)
(4)
(5)
(6)
(7)
(8)

Pulse Echo Ultrasonic Instrument
Scan Fixture, 45 , {AI No. 85C134 or 57A8407 or other)
Scan Fixture, 0 , (Al No. 85C157 or other)
Search Unit, ~»i X y»~ 2 25 MHz, or z»i Dia. 2.25 MHz
Search Unit, 4» X 4", 2.25 MHz,
Search Units, $ X 1", 2.25 MHz or 4» Dia.,2.25 MHz.
Couplant
Camera

6.2 . Plant Owner's E uipment

6.2.1 The Plant Owner or his Agent shall provide the following.
.service facilities and equipment as required:

g tIUCLEAR ENERGY SERVICES, INC.
).'j
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(1) . Scaffoldi'ng

(2) Water, Air and E.lectricity

.(3) Temporaty Lighting
I

(4) Crane or Lifting Devices

(5) Reference Standard Number PSR-.75-1 (3.5" O.D. X 0.75"Wal 1)

(6) Reference Standard Number 'PSR-.75-3 (6.25" O.D. X 0.75"Wal 1)

(7) Reference Standard, Number PSR-1. 5-1 (9. 5" O.D. X 1. 5" Wa 1 1 )

(8) Reference Standard Number P8F-1.5-1 (Flat, 1.5" Mall)

'9) Radiation Honitoring Equipment

(10) Radiation Shielding

(ll) Test Surface Preparation (cleaning and finIshing)

(12) Drawings of each Examination Area

(13) Post Examination Cleanup of Te'st Area

7. 0 CAL I BRAT I OI'I REQU I REAGENTS

7.1 Reference Standards

7.1.1 The reference standards designated in 6.2.1 (5) thru (8)
shall be used for basic instrument calibration and for
establishing reference sensitivity levels for examination
fo the nozzle to safe-end welds. See Figure 2.

7.1.2 Spot thickness checks of .the components may be made to ensure
that the proper reference standard is used.

7. 1-3 The number of the reference standard used for performing
calibration shall be recorded on each Calibration Data
Sheet. Figure 4 is an example of the Calibration Data
Sheet to be used with this procedure.

O
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7.1.4 Calibration Data Sheets shall be numbered 563-1, 563-2,563-3,
etc., at'the time of calibration and shall be signed by the
examiner (s) upon completion.

7.1. 5 Cal ibration procedures shal 1 be performed using the D.D. sur"
face of the reference st'andard.

7. 1.6 The temperature of the reference standard shall be within 25o F

of the pipe weld temperature.

7.2 Reference Sensitivit Level

7.2.1 The reference sensitivity level shall be the distance-amplitude
curve initially obtained directly from the reference standard
and shall be the sensitivity level used for evaluating and re"
cording all indications.

7;2.2 During actual weld scanning, the reference sensitivity level
shall be increased 2X or 6dB.

'7.3 Times of Calibration

7.3.1 Basic instrument calibration shall be performed using the appro-
'riate reference standard, search units 'and instrumentation

Imnediately prior to the examination of the safe-end welds
specified in this procedure. ~

7.3.2 Instrument calibration checks shall be performed at the beginning
of each day of examination in accordance with Section 8.0 of this
procedure.

7.3 3 Examination system calibration checks shall be performed at
least at the beginning and at the completion of each 4 hour
period of examination and/or at the change of examination
personnel, equipment, search units, coupler shoes, etc., and ~

at the completion of the. examination of each similar series of.
welds in accordance with Sections 9..2 and 9.4 of this procedure.

7.4 Calibration Response

7.4.1 Calibration response hal l. be checked at the primary reference
sensitivity level.

7.4.2 Signal response obtained during calibr'ation check shall be ivi thin
plus or minus 20'P~ of that established during basic instrument
ca 1 ibra tion.

7.4.3 If any point on" the Distance Amplitude Correction (DAC) curve is
above or below the 201 limit, the examiner shall:

O
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(1) Hark all weld data sheets since previous calibration void.

(2) Reca librate examination system.

(3) Reexamine voided areas.

7.II.A if any point on the DAC curve has moved horizontally more than
5C of the sweep line from its original settings, the examiner
shal 1: .

(1) Correct the sweep calibration and note it on the Calibration
Data Sheet.

(2) - Void any data sheets made since the previous calibration
which have recorded indication and reexamine those areas.

8.0 INSTRUMENT CALIBRATION VERIFiCATION

8.1 Amplitude Linearit

8.1.1 The linearity of the ultrasonic instrument shall be checked as
fol 1 ows:

Position a search unit on a reference standard so that two
indications are visible. (These indications may be obtained
from a reference hole and back surface, from two reference
holes, or from a reference hole and a corner seen simultan"
eously on the instrument screen.)

(2) Hanipulate search unit to establish a 2 to 1 ratio of
amplitudes between the two indications with the largest
at 80'ull screen height (FSH).

(3) Without moving search unit, adjust sensitivity,gairII to lun
the higher response'from approximately lOOF to 20'> FSH
in 2 dB steps '(lOF if fine control is available).

(4) Read and record the relative amplitudes of the two
indications to the neares.t 1~.

(5) tf the smaller indication does not'fall within 59'SH
of 50> of the larger indication, the instrument shall

'not be used for examinations until corrected.

NUCLEAR ENERGY SERVICES, IN~.
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8.2 Amplitude Control Linearit

8.2.1 The linearity of the instrument gain (attenuation) control
shall be ch'ecked as follows:

,(1) Position an angle beam search unit on the reference
standard to obtain an 801 FSH indication from the 1/2T
hole.

(2) Using amplitude control, decrease signal amplitude
by 6 dB and by 12dB to obtain nominal 4'OF FSH and
20/ FSH signals. Read.. and record actual signal ampli"
tudes to closest lZ.

(4)

Obtain a 404 FSH indication from the, 1/2T hole and
increase amplitude with the amplitude contrbl by 6 dB
to obtain a nominal 80~~ signal. Read and record as in
(2) .

Obtain a 204 FSH indication from the 1/2T hole and
increase amplitude with the amplitude control by lk dB
to obtain a nominal 800 FSH signal. Read and record
as in (2) .

(5) I f the indications obtained in (2), (3) and (4) are not
wi thin + 20/, of nominal, the instrument shal 1 not be
used for examination until corrected.

NUCLEAR ENERGY SERVICES, IN .
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9. 0 EXAI<I NATION SySTEM CALI BRAT ION

9.1 Strai ht Beam Calibration

9.1.1 Straight beam ca)ibration shall be performed as follows. The

appropriate combinations of'search unit, reference standard and''
test holes for each respective weld are listed in Figure l.
(1) Adjust the Instrument sweep controls so that the examination

area is displayed on the CRT screen. Mark the horizontal
screen positions selected for the hole or holes directly
o'n the CRT screen and on the chart on the Calibration Data

,,sheet.
3

(2) Position search unit to obtain maximum response from the
side drilled calibration hole which gives the highest
amplitude signal. Adjust sensitivity control to provide
a signal amplitude of 80K of FSH and mark location and amp-

litude on CRT screen.

(3) This is the primary reference sensitivity. Record all
sensitivity control settings on the appropriate Calibration
Data Sheet..(This completes calibration for. thicknesses
under one (I} inch).

e

(4) No DAC is necessary for weld thicknesses under one (1) inch.
For weld thicknesses one (1) inch and greater a DAC shall be
established as follows and as shown in, Figure 3.

.(a) Without changing the sensitivity obtained in (2) above
position the search unit for maximum response from the
remaining'.holes 'and mark amplitude on the CRT screen.

.(b) Plot a DAC curve by connecting the two signal response
positions with a continuous line extending over the fully
examination range.

(5} „ Record all data and. Instrument settings. an the Calibration Data
Sheet, and sign and date upon completion.

(6) Repeat steps (1) through (6) for each different weld. thickness
just prior to examination.

0
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9.2 Strai ht Beam Calibration Check

9.2. 'I Straight beam calibration check as required by Section 7.3.3 shall
be per formed as fo 1. 1 ows: 'I

(1) Adjust the sensitivity control settings to those recorded
for the. calibrated reference sensitivity. See Section 911(2).

9.3 Angle

(2) Reposition search unit't each respective test hole and ob-
serve maximum signal response amplitudes.

(3) See Section 7.4 for signal response requirements during cali-
bration check.

Beam Calibration

9.3.1 Angle. beam calibration shall be performed as follows. The
.appropriate comb'inations of search unit, reference standard and
test holes for each respective weld ar'e listed in Figure 1 8 Table I.

(1) Adjust the instrument sweep controls so that. the examination
area is displayed on the CRT screen. IIark the horizontal
screen positions selected for the, hole or holes directly on

. the CRT screen and on the chart on the Calibration Data Sheet.

(2) Position search unit to obtain maximum response from the
cal rbration hole (3/4Tor 1-1/2T) which gives the highest
amplitude signal. Adjust sensitivity control to provide
a signal amplitude of 808. of FSH and mark location and
ampl i tude on CRT screen..

(3) This is the primary reference sensitivity. Record all.
sensitivity control settings on the appropriate

Calibration'ata

Sheet.

(4) .Mhe're required, DAC curves for angle beam examinations shall
be established as follows and as shown in Figure 3.

Weld Thickness Less Than One (1) Inch
a Position the search unit for maximum response from the

'alibrat'ionhole at the 1-T position. Adjust the
instrument sensitivity controls to provide a signal
amplitude of 80~ of FSH and mark location and ampli-
tude on the CRT screen. (See 9.3.1(2))

(b) Without changing. sensit.ivity, position the search unit
for maximum. responses'rom th'e .calibration hole at the 4T,
2'nd 34 T posi'tions respectively and mark location
and amplitudes on the CRT screen.

NUCLEAR EIPLRGY 'SERVlCES, INC.
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(c) Plot a DAC curve by 'connecting the signal response posi"
tions with a continuous line extending over the full
examinatjon range.

Weld Thickness: One (1) Inch'nd Gr~ater

(a) Posit'ion the search unit for maximum response from the
calibration hole at the 3/4T position. Adjust the in-
strumerit sensitivity controls to provide a

signal'mplitudeof 808 'of FSH and mark location and amplitude
~ on .the CRT 'screen. (See 9.3.1(2)).

(b) Without changing sensitivity, position the search unit
for maximum responses from the calibration hole at the

~ 1/4T', l-l/4T, and 1-3/4T positions respectively and
mark loc'atfon and amplitudes on the CRT screen.

(c) Plot a DAC curve by connecting the signal response posi"
'ions with a continuous line extending over the full

examination range.

(5) Instrument is now calibrated for examination of weids of
the thickness for. which calibration was just performed.

(6) Record all data and instrument settings on the Calibration
Data Sheet, and sign 'upon completion.

(7) Repeat steps (1) through (6) for. each different weld thick-
ness just prior to examination.

9.4 An le Beam Calibration Check

~ 9.4.1. Angle beam calibration check's required by Section 7.3.2 shall
be performed as follows:

(1) Adjust the'.sensitivity control settings to those recorded
for the calibrated reference sensitivity. See Section 9.3.1(2)

(2) Reposition sear'ch unit at each respective test hole and ob-
serve signal response ampl.itudes.

'3)

See Section 7.4 for signal response requirements during
calibration check.
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'10.0 EXAMINATION PROCEDURES

10.1 Strai ht Beam Examination

10.1.1 Straight beam examination of the weld and heat affected zone shall
be performed at a scanning sensitivity level 2X or 6 dB greater
than the calibrated reference sensitivity level.

'0.1.2 A rectilinear scan pattern shall be used allowing a minimum'of
25~ overlap of the transducer element width (diameter) for each
scan pass.

~ 10. 1.3 See Table I and Figure I for scan .path distances and
weld identifications.

10.1. 4 Continue scanning sequences until all welds hav'e been examined.
Examination shall not be considered complete until all recordable
indications have been evaluated per 11.1.2..

10.2 Strai ht Beam E>'amination of Base Material for Laminations

10. 2.'I Straight beam examination of all base material through
which'he

angle beams will pass during angle beam examination shall
be per'formed at a sensitivity level which gives a minimum back
I ef lection signal ampl.itude of 504 of FSH.

10.2.2 A rectilinear s'can pattern shall be use'd allosiing a minimum of
254 overlap of the transducer- element width (diameter) for each
scan'ass.

10. 2. 3 See Table I and Figure I for scan path distances and weld
identifications.

10.2.4 Continue scanning until all welds have been examined.
Examination shall not be considered complete until all recordable
indications have been evaluated per 11.1.1.

10.3 An le Beam Examinations

10.3.1 All angle beam examinations shall be performed at a scanning
sensitivity level 2X or 6 dB greater than the calibrated
reference sensi.tivity level.

10.3.2 The search unit shal I be sivivel led to ensure maximum coi!erage
as it is moved along a rectilinear scan pattern allowing a mini-
mum of 254 overlap of the transducer element width (diame'ter).

10.3.3 See Table I and Figure I fcr scan path distances and weld identif i-
cations.

0
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.10.3.4 Continue scanning until al 1 welds have been xamined.

Equipment must not b removed from weld area or dis-
assembled until all indications have been evaluated.

11. 0 EVALUATI ON CR ITERiA

11.1 Recordin of indications

11.1.1 For straight beam examinations of base metal for lamina" .

tions; all areas giving indications equal to or greater
than the remaining back reflection shall be recorded on'he appropriate data sheet prior to angle beam examination
of the weld and heat"affected zone..

(1) Each recorded area shall be identified as to distance
from surface, length and position relative to the weld
datum point..

(2) Recorded data shall be taken on each parallel scan pass
at 'increments not to exceed that permitted by'he 254
overlap of .transducer element diameter (width).

11.1.2 For straight beam and angle beam examinations of weld and
heat-affected zone, all indications showing a signal ampli-

'uderesponse equal to or greater than 204 of the reference
response shall be recorded on the appropriate data sheet at
the time of weld examination and prior to removing equipment.

(1) Each recorded indication shall be identified as to depth
(as percent of thickness), distance from surface, length,
signal, amplitude and location relative to the weld datum

'point.

(2) Recorded data shall be taken on each parallel scan pass
at increments not to exceed that permitted by the 25k
overlap of transducer element diameter (width).

11.1.3 indications from all nozzle to safe-end welds shall be
recorded in inches, towards or away from the appropriate
component, from the weld centerline, and in inches CW or
CCW from the datum point when looking along the center
axis of the, nozzle towards the center of the component.

f0
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11.2 Evaluation of Indications

11.2.1 Evaluation of all indications shall be Cade at the reference
sensi'tivity and in accordance with the requirements of the
ASHE Boiler and Pressure Vessel Code, Section XI-IWB.-3000 .

'I

Resul ts of this evaluation shall be reported to the Plant Owner
,or his Agent in accordance wit'h the requirements'of the ASI'IE'oiler and Pressure Vessel Code,,Section XI-IWA-6000. Disposition of

, evaluation results shall be made in accordance with the Owner's Plant
Procedures.

12.0 EXAMINATION RECORDS I

12.1 Certification of Records

12.1.1 The examiner shal 1 complete and sign the appropriate, Weld
Scan Data Sheet(s) immediately, upon the completion of each weld
examination.

/

12.2. 1 The examiner shall be„responsible for submitting to the Plant
.Owner, or his Agent, a completely documented.set of examination .

records including certification of personnel qualifications with
a current eye test report in accordance with SHT-TC-lA.,

13:0 EXAHIHER'S CRITIQUE

13. 1 Procedure Corrections 'and Additi'ons

13.1.1 All procedure corrections and/or addi.tions required during the
inservice examinations shall be made in accordance with
requirements of NES QA Plan 8 NES 81A, 0402 and documented in
the record of revisions section of this procedure.

13.2 Critique Report

Upon- completion of,'the examination of all nozzle to sa'fe-end welds,
specified in this procedure, the examiner shall submit a

'ritten .report to 'the'lant Owner or his Agent listing pertinent
information 'for future 'examinations such as procedure additions,
corrections'nd revisions or unique problems or actions to be
taken.

13.3 Additional Examinations

When indications exceeding 'allowable standards are found, additional
examinations shall be performed as stipulated in Section XI, paragraph
IWB-2430.

V
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Meld No.

RV-1-566 A-w

RV-1-5668"w

RV-5-567"w

RV-1-567A-w

RV-1-5678"w

Descri %ion

Emerg. Condensate

Emerg. Condensa te

CRD Return

Core Spray

Core Spray

e .
B pcs

PSR "1.5-1

P8R-1. 5-1

PSR-. 75-1

PSR-,75-3

PBR-.75-3

eference Fi urea

F ig.'1 0!e 1 d
Fi'g.2 Ref.Std.

0
e 70

290

270

60

240

RV-'4-565A"w
thru

RV-4-565E"w

Ret:irc. Outlet P8F-1,5-1 Located respectively at
42', 114', 186, 258',
330o

"-Al 1 angles measured Cl
from vessel'0
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ULTRASONIC EXAMINATION PROCEDURES FOR
EMERGENCY CONDENSER DOME AND NOZZLE WELDS

1.0 SCOPE

1.1 Area of Examination

I'.1. 1 This document covers the ultrasonic examination procedures for:

(I) Emergency Condenser Dome to shell welds shown In Figure I.
(2) Emergency Condenser supply and return nozzle to vessel

welds shown in Figure 2.

1.2 T pe of Examination

1.2.1 Volumetric examination shall be performed using ultrasonic
pulse echo angle beam shear wave and Oo straight beam
techniques applied to the outside surfaces of the emergency

condenser.
1.2.2 The examination shall be performed using manual search units

and/or scan fixtures.

1.3 Time of Examination

1.3.1 These procedures shall govern the inservice examination and
re-examination of repaired areas of the pipe welds as required
by the ASHE Boiler and Pressure Vessel Code, Section XI (1974).

1.4 Weld Configuration

1.4.1 The Dome and nozzle weld configurations covered b . this rare shown in Figures 1 and 2

4.2 Nominal weld thickness is 1.25" as shown in Figures 1 and 2.

Haterials

The emergency condenser dome and nozzles are constructed of austen-itic stainless steel.

NUCLEAR ENERGY SERVICES, INC.
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2.0 REFERENCES

2.1 Reference Documents

, 2. l. 1 The following documents form a part of this examination
procedure:

(1) ASHE Boi ler and Pressure Vessel Code, Section Xl
]974 Edition, and the Summer of 19/4 Addenda.

(2) ASNT Recommended Practice, SNT-TC-1A, Supplement C,
Thi rd Edi tion (1971) ~

(3)

(4)

COHAH Procedure for Certifying Inspection Personnel,
CUTP-i, Rev.i, September 1970.,

ASHE Boiler and Pressure Vessel Code, Section V, 1974
Edition, an'd t'.he Summer of 1974 Addenda.

Dr~wt niWs

2.2.1 The following drawings form a part of this procedurei

(1) Foster blheeler assembly drawing H-655-27 Rev.D.

2.3 0 oration Hanuals

2 3 ~ 1 The equipment operational manuals for the particular ul trasonia
instruments used form a part of this procedure.

3. 0 PROCEDURE CERT i F I CAT10H

3.1 The 'examination procedures described 'in thi s document comply wi th
Section Xi of the ASNE Boiler and Pressure Vessel Code, 1974 Edi tion,
except" where examination coverage is limited by. part geometry or
access~„

NUCLEAR ENERGY SERVICES, INC.
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4. 0 P ERSOtItIEL CERT I F I GATI Oti

4.1 Personnel Certification Re uirements

4.1.1 Each person performing ultrasonic examination governed by this
procedure shall be certified in accordance with the following:

(1) ASNT Recommended Practice, SNT-TC-1A, Supplement C,
Third Edition'(1971).

(2) COtIAH Inspection inc., Procedure for Certifying Ultra-
sonic Test Personnel CUTP-l, Rev. I, September 1970.

(3) ASME Boiler. and Pressure Vessel Code, Section XI (1974 Ed.)

4.1.2 An examination crew shall consist of one or two members as needed.
At least one member of each crew shall have a minimum qualif ica-
tion Level Il in accordance with the above referenced documents.
The remaining member(s) shall have a minimum qualification of,
Level I or Level I trainee.

4.2 " Personnel Records
4.2. 1 Records of personnel qualification shall be maintained by

Examination Contractor.

4.2.2 A copy of the examiner's certification, and a current eye -test
as required by SNT-TC-lA shall be filed with each permanent
examination record, with a copy submitted to the plant owner
or his agent, prior to performing examinations per this pro"
cedure.

5. 0 EXAIlI HAT I OW REQU I REMEtITS

5. 1 Exami na t ion Frequency

5.1.1 The nominal examination frequencies shall,be 2.25 HHz for all
straight beam and angle beam examinations.

5.1.2 Other pulse frequencies shall be used if such variables
as materia) attenuation, grain structure, etc., necessitates
their use to achieve penetration or resolution. This infor-
mation shall be recorded on the data sheets.

0
qr.l
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5.2 Examination Angles

5.2.1 Examination angles for those welds specified in this
procedure shall be 'as follows:

.(1) 0 straight beam from the O.D. surface one direction
thru the weld and thru the parent material as indicated
in Figures 1 and 2.

a

(2) 45o angle beam two directions perpendicular to the
weld axis and two directions parallel with the weld
axis, as indicated in Figures 1 and 2.

(3) Other beam angles may be used as determined-necessary i.e.
for evaluation of reflectors, to compensate for geometric
constraints, .etc. All information shall be recorded cnthe data, sheets

5.3 Liquid Couplant

5.3.1 The'ltrasonic couplant shall be Trim Regular or Trim HD

(toaster Chemical Corporation, Perrysburg,
Ohio).'.3.2

The couplant shall be supplied in clean containers of
sufficient quantity to facilitate the examination.

5.3.3 The couplant shal 1 be pumped from the container to the
search unit scan fixtures thru clear tygon flexible tubing
or shall be appl ied manually with a brush orother suitable device.

5.3.4 Where required, the examiner shall be responsible for
removing couplant from the examination surface at the
conclusion of the examination."

5.4 Surface Preparation

5.4.1 All examination surfaces should be clean and free of dirt,
weld spatter,'tc., or any other condi tionwhich would inter-
fere with 'the examination or impair proper transmission
of the sound beam.

5.4.2 irregularity of surface contour to be contacted by the
search unit should not exceed 1/8" in any 2" of surface
travel. Weld crown and edges should blend smoothly into
adjacent base material.

O
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5.5 Meld identification

5.5.1 Each weld shall be located and identified per appropriate weld
maps in the Program Plan Book.

5.6 Datum Point

5.6.1 The examiner shall permanently mark, or verify that there has
been marked, a reference datum point on each weld from which
all examination data and reported indications shall be refer-
enced.

5.6.2 Datum points shall be marked by the use of, low stress stamps
or vibratooling and shall not be deeper than I/64".

5.6.3 The datum point for all welds shall be located at the highest
point on the weld at the we)d center)ine.

5.6.II Each weld datum point, along with respective weld reference
points and divisions, shall be shown on each examination report.

Examination Covera e

5.7.1 The intent of this procedure is to provide maximum examination
coverage to insure weld integrity. Each weld shall be scanned
with minimum 254 overlap of the transducer element width
(diameter) for each scan pass.

5.7.2 The rate of search unit movement shall not exceed six (6)
inches per second.

5.7.3 Each weld and the volume of metal for 1/2T on the side (s)
the weld shall be ultrasonically examined where part geometry
and access permit using 45 angle beam techniques
applied in the direction (s) indicated in Figures 1 and 2 ~

h

5.7.4 Straight beam techniques shall be applied, where part geometry
permits, to al 1 parent material through which the angle beams wi 1 1

pass during angle beam examinations. Indications detected are
to be recorded in accordance with Section 11.1.1 of this procedure,
except in areas where no back echo can be obtained. indications
detected shall be recorded and data used during evaluation of angle
beam examination results. O

NUCLEAR ENERGY SERVICES, INC.
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5.7.5

5.7.6

Straight beam techniques shall be appl ied to the weld
surface, and heat-affected zone where part geometry
permits. Indications shall be recorded in accordance
with Section 11.1.2 of this procedure.

Where the examination surface, geometry, or other conditions
(weld, contour, access, etc.) do not permit a meaningful
ultrasonic examination to be performed, the examiner shall
record the area of non-examination and the particular
interfering condition in the space provided on the Weld Scan
Data Sheet. In addition, he shall make a sketch of the
weld and adjacent part arid fitting conditions in the appro-.
priate area on the same Weld Scan Data Sheet; (See Figure 6 .)
Photos will be takeri'when possible and incorporated as part of
the report.

h

,6. 0 EQU I PMENT REQU I REMENTS

6. I Examination Contractor's E ui ment

6.1.1
E

The following test equipment or its equivalent shall be pro-
vided by the Examination Contractor for examination of welds
specified in this" procedure.

(1) Pulse echo ultrasonic instrument
(2) Scan Fixture, 45, (AI No. 85C134, or 57A8407 or other)
(3) Scan Fixture, 0, (A3 No. 85C157, or other)
(4) Search Uni t, 0, $"- Dia., 2.25 MHz
(5) Search Unit, 4" X 1", 2.25 MHz
(6) Search Unit, 45 z" X $" 2.25 MHz or 1" dia.
(7) Search Unit, 45, 4" X 4", 2.25 MHz or 4" dia.
(8) Search Unit, 0, ~" Dia, 5.0 MHz.
(9) Coupl ant

(10) Camera

NUCLEAR ENERGy SERvlCES, INC.,
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6.2 Plant Owner's E ui ment

6.2.1 The Plant Owner or his Agent shall provide the following
service faci)ities and equipment as required:,

(1) Scaffolding

(2) Water, Air and Electricity

(3) Temporary Lighting

(4) Crane or Lifting Devices

(5) Reference Standard No. PSF-1.5-1 (Flat X 1.5" wall)

(6) Radiation Nonitoring Equipment

(7) Radiation „Shielding

(8) Test Surface Preparation (cleaning and finishing)

(9) Drawings of each Examination Area

(10) Post Examination Cleanup of Test Area

7.1 Reference
Standards'.1.1

The reference standard designated in 6.2.1-(5) shall be
used for basic intrument calibration and for establishing
reference sensitivity levels for examination of the welds
and parent material specified in this procedure. See
Figures 1 and 2.

7.2 7.1.2 The appropriate reference standard corresponding to each
respective weld thickness shall be recorded on each Calibra-
tion Data Sheet. Figure 5 is an example of the Calibration
Data Sheet to be used with this procedure.

Q
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7. 1.3 Calibration Data Sheets shall be numbered 564-1, 564-2, 564-3,
etc., at'the time of calibration and shall be sign'ed by the
examiner(s) upon completion.

7.1.4 Calibration procedures shall be performed using the O.D, sur"
face of the reference st'andard.

7. 1.5 The temperature of the reference standard shall be within 25o F

of the pipe we'id temperature.

7.2 Reference Sensitivit Level

7.2.1 The reference sensitivity level shall be the distance-amplitude
curve initially obtained directly from the reference standard
and shall be the sensitivity level used for evaluating and re-
cording all indications.

7;2.2 During actual weld scanning, the reference sensitivity level
shall be increased 2X or 6dB.

'7.3 Times of Calibration

7.3.1 Basic instrument calibration shall be performed using the appro-
priate reference standard, search units and instrumentation
imnediately prior to the examination of the fields specified
in this procedure.

7.3.2 instrument calibration checks shall be performed at the beginning
of each day of examination in accordance with Section 8.0 of this
procedure.

7-3 3 Examination system calibration checks shall be performed
at'eastat the beginning and at the completion of each 4 hour

period of examination and/or at the change of examination
personnel, equipment, search units, coupler shoes, etc., and-
at the completion of the examination of each 'similar series of"
welds in accordance with Sections 9 ' and 9.4 of this procedure.

7.4 Calibration Response

7.4.1 Calibration response shall, be checked at the primary reference
sensi tivity level.

7.4.2 Signal response obtained during calibration check shall be within
plus or minus 20k of that established during basic instrument
cal ibra tion.

7.4.3 if any point on'he Distance Amplitude Correction (DAC) curve is
above or below the 20'4 1 imi t, the examiner shall:

O
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(1) Hark all weld data sheets since previous calibration void.

(2) Reca 1 i bra te examination system.

(3) Reexamine voided areas.

7.4.4 lf any point on the DAC curve has moved horizontally more than

5C of the sweep line from its original settings, the examiner
shal 1: .

(1) Correct the sweep calibration and note it on the Calibration
Data Sheet.

(2) Void any data sheets made since the previous calibration
which have recorded indication and reexamine those areas.

8.0 INSTRUMENT CALIBRATIOH VERIFICATIOH

8. 1 Amplitude Linearit

8.1.1 The linearity of the ultrasonic instrument shall be checked as
follows:

(1) Position a search unit on a reference standard so that two
indications are visible. (These indications may be obtained
from a reference hole and back surface, from two reference
holes, or from a reference hole and a corner seen simultan"
eously on the instrument screen.)

(2) Manipulate search unit to establish a 2 to 1 ratio of
amplitudes between the two indications with the largest
at 801 full screen height (FSH).

(3) Without moving search unit, adjust sensi tivity (gaiR « I un

the higher'esponse from approximately 100k to 201 FSH

in 2 dB steps '(109'f fine control is available).

(4) Read and record the relative amp 1 i tudes of the two
indications to the nearest )F~.

(5) lf the smaller indication does not fall within 5'P, FSH

of'50/ of the larger indication, the instrument shall
'not be used for examinations until corrected.

INVCLEAR.ENERCiY SERVICES, INI.
~~
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8. 2 Am 1 i tude Control Linear i t

8.2.1 The linearity of the instrument gain (attenuation) control
shall be ch'ecked as follows:

.(1) Position an angle beam search unit on the reference
standard to obtain an 808 FSH indication from the 1/2T
hole.

(2) Using amplitude control, decrease signal amplitude
by 6 dB and by 12dB to obtain nominal 4'0~ FSH and
200 FSH signals. Read.. and record actual signal ampli-
tudes to closest lZ.

(3) Obtain a 400 FSH indication from the 1/2T hole and
increase amplitude with the amplitude contr61 by 6 dB
to obtain, a nominal 808 signal..- Read and record as in
(2)-

(0) Obtain a 20Z FSH indication'rom the 1/2T hole and
increase amplitude wi th the amplitude control by 12 dB
to obtain a nominal 800 FSH signal. Read and record
as in (2).

(5) if the indications obtained in (2), (3) and (4) are not
wi thin + 20'f nominal, the instrument shal 1 not be
used for examination until corrected.

0
NUCLEAR ENERGY SERVICES, iNt,
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9.0 EXAHIHATIOH SYSTEH CAL'IBRATIOH

9. 1 Strai ht Beam Calibration

9.1. 1 Straight beam ca)ibration shall be performed as
follows'Refer

also to Figures 1 and 2 and Table 1)

(1) Adjust the. instrument sweep controls so that the examination
area is displayed on the CRT screen. Hark the horizontal
screen positions selected for the hole or holes directly
on the CRT screen and on the chart on the Calibration Data
.sheet.

(2) Position search unit to obtain maximum response from the
side drilled calibration hole which gives the highest
amplitude signal. Adjust sensitivity control to provide .

a signal amplitude of 801 of FSH and mark location and amp-

litude on CRT screen.

(3) This is the primary'reference sensitivity. Record all ~

sensitivity control settings on the appropriate Calibration
Data Sheet.

(4) DAC curves shall be established as follows and as shown in Figure'4,

(a) Mithout changing the sensitivity obtained in (2) above
position the search unit for maximum response from the
remaining'holes and mark amplitude on the CRT screen.

(b) Plot a DAC curve by connecting the two signal response
positions with a continuous line extending over the full
examination range.

(5) Record all data and. instrument settings, on the Caljbratjpn Data
Sheet, and sign and date upon comple11ion.
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9.2 Strai ht Beam Calibration Check

9.2.1 Straight beam calibration check as required by Section 7.3.3 shall
~ be performed as fol.lows:

(.1) Adjust the sensitivity control settings to those recorded
for the- calibrated reference sensitivity. See Section 911(2)

(2) Reposition search unit't each respective test hole and ob-
serve maximum signal response amplitudes.

I

(3) See Section 7.4 for signal response requirements during cali-
, bration check.

9.3 Angle Beam Calibration a

9.3.1 Angle-beam ca) ibration shall be performed as follows:
(Refer also to Figures 1 and 2, and Table 1)

(1) Adjust tha instrument sueep controls so that. the examination „ ~area is displayed on the CRT screen. liark the horizontal
screen posit'ions selected for the hole or holes directly on
the CRT screen and on the chart on the Calibration Data .Sheet.

(2) Position search unit t'o obtain maximum response from the
calibration h'ole which gives the highest
amplitude signal. Adjust sensitivity control to provide
a signal amplitude of 801. of FSH and mark location and
amp'litude on CRT screen.

a

(3) This is the primary reference sensitivity. Record all.
sensi tiv!ty control settings on the appropriate Calibration
Data Sheet.

DAC curves for angle beam examinations shall be established as
follows and as shown in Figure 4.

a Qf,C'g
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(a) 'osit'ion the search unit for maximum response from the
calibration hole at the 3/4T position. Adjust the in-
strument sensitivity controls to provide a signal
amplitude of 80/, 'of FSH and mark location and amplitude
on .the CRT screen. (See 9.3.1(2)).

(b) Without changing sensitivity, position the search unit
for maximum responses from the. calibration hole at the
1/4T; and the 3/4T positions respectively and
mark loc'action and amplitudes on the CRT

screen.'c)

Plot a DAC curve by connecting the signal response posi-
tions'with a continuous line extend ing over the full
examination range.

(5)

'(6)

instrument is now calibrated for examination of welds of
the thickness .for. which calibration was just performed.

Record all'ata and"instrument settings on the Calibration
Data Sheet, and sign upon completion.

9.4 An le Beam Calibration Check .

~ 9.4.1 Angle beam'calibration check as required by Section 7.3.2 shall
be pe r fo rme" a s fo 1 1 ours:

'(1) Adjust the sensitivity control settings to those recorded
for the calibrated reference sensitivity. See Section 93.1 (2) .

(2) Reposition search unit at each respective test hole and ob-
serve signpl response ampl.itudes.

'3)-

See Section 7.4 for signal response requirements during
calibration check..

tiUCLf!AR EtJEtlGY SEt',('IGCS, [f!(.
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'10. 0 EXAHI HAT I OH PROCEDURES

~ 10.1 Strai ht Beam Examination

10.1.1 Straight beam examination of the weld and heat affected zone shall
be performed at a scanning sensi tivity level 2X or 6 dB greater
than the calibrated reference sensitivity level.

10.1.2 A rectilinear scan pattern shall be used allowing a minimum'of
25~ overlap 'of the transducer element width (diameter) for each
scan pass.

~ 10.1.3

10.1.4

See Table I and Figuresi and 2 for scan path distances and
weld,identi fÃcat1ons.

Continue scanning sequences unti) all welds have been examined.
Examination shall not be considered complete until all recordable
indications have been evaluated per 11.1.2..

10.2 Strai ht Beam E>lamination of Base Haterial for Laminations

10. 2.'I
, Straight beam examination of all base material through which'
the angle beams will pass during angle beam examination shall "

be performed at a sensitivity level which gives a 'minimum back
reflection signaI ampl,itude of 500 of FSH.

10.2.2 A rectilinear s'can pattern shall be used allowing a minimum of
25'verlap of the transducer element width (diameter) for each
scan ~ pass ~

10.2.3 See Table. I and Figures I and 2 for scan patch distances and
weld identifications.

10.2.4 Continue scanning'sequences until a11 base material has been examined.
Examination shall not be considered complete until all recordable
indications have been evaluated per Il.l.l.

10.3 An le Beam Examinations

10.3.1 All angle beam examinations shall be performed at a scanning
sensitivity level 2X or 6 dB greater than the calibrated
reference sensitivity level.

10.3.2 The search unit shall be s<vivelled to ensure maximum coVerage
as it is moved along a rectilinear scan pattern allowing a mini-
mum of 250 overlap of the transducer element width (diameter) .

10.3.3 See Table I and Fiqures I and 2 far scan path distances and weld
widen.tifications.

O
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10.3.4 Continue scanning until all welds have been examined.
Examination shall not be considered complete until all
recordable indications have been evaluated per 11.1.2.

11.0 EVALUATION CRITERIA

11.1 Recording of Indications

11.1.1 For straight beam examinations of base metal for lamina-
tions; all areas giving indications equal to or greater
than the remaining back reflection shall be recorded 'on

the appropriate data sheet prior to angle beam examination
of the weld and heat-affected zone.

(1) Each recorded area shall be identified as to distance
from surface, length and position relative to the weld
datum point.

(2) Recorded data shall be taken on each parallel scan pass
at increments not to exceed that permitted by the 254
overlap of .transducer element diameter (width).

11.1.2 For straight beam and angle beam examinations of weld and
heat-affected zone, all indications showing a signal ampli- ~

tude response equa) to or greater than 204 of the reference
'esponseshall be recorded on the appropriate data sheet at

the time of weld examination and prior to removing equipment.

(I) Each recorded indication shall be identified as to depth
(as percent of thickness), distance from surface, length,
signal amplitude and location relative to the we'l datum
point.

(2) Recorded data shall be taken on each parallel scan pass
at increments not to exceed that permitted by the

25'verlapof transducer element diameter (width).

11.1.3 Indications from all welds shall be reported in inches upstream
or downstream of the weld centerline and in inches Cbl or CCM frorri
the wel.d datum point when looking with direction of flow.

n
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11.2 Evaluation of Indications

11.2.1 Evaluation of al 1 indications shall be made at the reference
sensi't ivity and in accordance wi th the requirements of the
ASME Soi lee and Pressure Vessel Code, Sectibn XI-IWB;3000.

Results of this evaluation shall be reported to the Plant Owner
or his Agent in accordan'ce wit'h the requirements'of the ASHE
Boiler and Pressure Vessel Code,'.Section XI-IWA-6000. Disposition of

. evaluation results shall, be made in accordance with the Owner's Plant
Procedures.

12.0 EXAMIHATIOH RECORDS

12. 1 Certification of Records

12.1.1 The examiner shall cc >piete and sign the appropriate. Weld
Scan Data Sheet(s) immediately, upon the'ompletion of each weld
examination.

12;2 Fi 1 in of Records

12.2.1 . The examiner shal 1 be. responsible for submi tting to the. Plant
Owner, or his Agent, a completely documented. set of examination.
records includ'ing certification of personnel qual if ications wi th
a current eye test report in accordance with SHT-TC-lA.

13:0 EXAHIHER'S CRITIQUE

13.1 Proceduie.Corrections 'and Additi'ons

13.1.1 All procedure corrections and/or addi.tions required during the
inservice examinations shall be made in accordance with
requirements of HES QA Plan 0'ES 81A 0402 and documented in

. the record of revisions section of this procedure.
13.2 Criti ue Re ort

Upon completion of.'the examination of all welds
specified in,.this procedure, the examiner shall submit a

written report to 'the'Plant Owner or his Agent listing pertinent
information''for future 'examinations such as procedure additions,

. corrections'and revisions or unique problems or'actions to be
taken.

13. 3 Additional Exam ina t I ons

"When indications exceeding allowable standards are found, additional
examinations shall be performed as stipulated in Section XI, paragraph
I MC-21I30.

0
NUCLEAR ENERGy SERVICES, INC.
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45 ~ po MHAZ
45o =

po MHAZ
45'5o= po

450—

0

1
'I II 450

Dome

18-5/8" dia.
Tube Sheet

A"=W+ 1/2T
(T=Weld Thickness=lg')

B = 2T + 6»

SCAN PATH LEGEND

- Perpendicular to Weld

— Parallel to Meld

— 0 Base Metal

0 WHAZ — Weld and Heat AFfected Zone

Figure l. Ultrasonic Examination of Emergency Condenser Dome Welds.

0
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SCAN PATH LEGEND

proceQuro NO.: NIP 564

Xssue Date: November 18 1

Revision t"o.: '0; Dat:e:
= Perpendicular to Weld

= Parallel to Meld

= Oo Base Metal

0 WHAZ = Weld and Heat Affected Zone

o ~ 45=

~45
Dome

Scan Only
If Possible

A""

Oo WHAZ
450 =

18-5/8'ia.

Nozzle

Ac=W + $ T
(T=Meld Thickness= 14")

B = 2T + 6"

Figure 2. Ultrasonic Examination of Emergency Condenser Supply and ReturnNozz 1 e Me 1 ds
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Procc urc o,: llXP
Subject: Emergency on enser
Issue Date: November 18 1975
Hcvil ion 11o.: 0 Date:
Pago >> or >7
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Tlz
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2 31

2
FOR THICICIICMOVER I INCQ

fOR TIIICRHESS I INCII OR LESS

2 PRIMARY AEFEREIlCE RESPONSE
SET*T I4'/~OF FULLSCAEEN

SO'/e OFrr REFERENCE LEYEI.
I

p

rrrAEFEAENCE L~EYEL

Ir

So >OF
AEFFAEIICE LEVEL

V
20 /~OF
REFERENCE LEVEL
it
Ii

PRIMARY AEFEAEI CE AES>OIISE
SET AT IO'/i OF FULL SCAEEN

2

T T —T 2T 12T 22T 32T

Search Unit Locations 8: MC Curves for Angle Beam Calibration

"„Y
I PRiMARY AEFEAF IICE AESPONSE

SETAT IO /o OF FULLSCAEEII

7
I~ lAIN~ 4~7 DISTANCE,

Search Unit Locations 8 XAC Curve for Straight Beam Calibration

NOlE

Step 1

Step 2

Step 3

Step 4

Step g

1"or straight beam calibration on fields under 1" thick, use 1/22
hole o:11y, «o DAC re<quired.

- Adjust slseep controls so that the entire examination area is
displayed on CRT screen.

- hdjust sensitivity to provide GOl~ 1'SII indication from hole t.iving
)naxinnuII response - IIIarlc po..ition on screen..

- Position search unit for )Ilaxillllullresponse from rclnaining holes-
ma1l position on screen.

- Plot ))AC by conncctin points marlccd on screen arith li»e citcndcd.
to covcl cnti1 c cxalllination 1 ange ~

- liccord all sulccp and scnsitix<ity colltrol scttincs on rcspectivc
data sheets.

l'XGUI;ls ' 1'Ill'I',)ll;ilCP. Sl'IlS1TDI1'I'.7 AND MC CALXllliATlO'HP)<GCEDUil)',S l'014
UJ TIMliOHXC l'XAiIlHAT3:C!3 Ol )'I"I.OS,

~

1
T

~NUc I.I;r'll) L:IILlllGYGI'.nVICLTG, liMC.



CALIBRATION DATA ARRL R0.~6A-1
MAIHlALEXAMXIIATXON

Procedure.No.: "ip 564
Subject. Emergency on enser
Issue Date:
Revision No.: 0 Date:

3

TRANSDUCER IDES'XFXCATXON ULTRASONXC INSTRUMENT

STYLE OR TXPE NO.
SIZE
FREQUENCX
SEHXAL NO.
ANGLE tb MODE

DRAtA DIREOTIOR (= Or&to welA)
SCAN FIXTURE

'CALXBRATXONBLOCK

XD NO,
SIKE
XZJJ!GNAT'URFACE

MODEL NO.
SERIAL NO.

CONTROL SETTXNGS

PULSE LENGTH
FREQUENCY
dB GAXN
SHEEP LENGTH
S>/EEP DELAY
VIDEO FXLTER
REJECT
COUPLANT

H Dole
XDENT

epth Amp. Atten
XNSTHUMENT LXNEARXTX CALXBHATXON

Amplitude
High Lmr High Lov

2.

TEMPERATURE =
Component'AC

PLOl

8.

AMPLITUDE CONTROL LXNEARITY
10 Initial

80

80

40.
20

Result, Limit
32't — 48%

16'
24'48

- 96%

64% — 96K

0—
0 1 2 3 4 5 6 7 8 9 10

, EXAIGZKH S

2e

DATE:

(Signature Required)
SNT-TC-IA
Level
SN'i -TC-IA
Level

TIME:

Figure g

Reviewed by:

NUCLEAR ENERGY SERViCES, tNC.



klELD SCAN DATA Si[EET

1. Calibration Data Sheet No.
2. Examination Angle
3. Area of Examination
4. Examination Surface

Procedure Iro. NIP 564
Su'object: Emergency Condenser
issue Date: ovemoer , 975
Revision »io.: 0 Date:
Page 24 o:

Scan Comoletion

Veld., Item
or

Scan No.

0 0

w 6

0 4
W QJ

cd PDgo
c»0

q5

6
g»

0
4
Cl)6
CJ

cd &
S»
cd

6 ci04 'rl
cd
W cd
St V0 rl
Pc&6 g

0

tll
gi0

~rl9 ~»I cd0
cd rl
W 'g
0 H
Q

Comments:

Reason for Incomoleted. Scans

f—Calibration Checks l'dditional Sheets Attached.:
Xns L rul!1enu

Tim»ie

Hx"mination System

Tirile

Continuation

Examiner(-):

2.

Sun@lcm nts

HNT-TC-lA
]'vel
S1'~T-TC-1A
Level

Figure 6

Date:
0

NUCLEAR O'NERGY SERYICES II'IC



VELD SCAN DATA SHEET

SUPPLEMENT A

(BASE mrAL)

Procedure No.: NIP 564
Subject: Emergency Condenser
Issue Date: November I , 1975
Revision No.: O'ate:
Page 25 of 2

Meld No Sheet of
Calibration Data Sheet No.

as l.

Back Echo Amplitude

Pi~ Pg

Note: Location increments are
not to exceed allowable
scan increments.

Indication No. Depth L(inches) P2 Echo( 9 FSH) Back o FSH

Examiner(s):

20

Date:

SHT-TC-1A
Level
SNT-TC-lA
Level

figure NUCLEAR ENERGY SERVICES, INC.
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Procedure No.: "1 p 56"
Emergency Condenser

Issue Date: o«m « ~ 1975
Hevision No.: 0 Date:
Page 27 of 27

TABLE I
MELD IDENTIFICATION

NUCIZAR COMPO~VIS

Weld. No. Descri tion He .
B oc eference Fi ures

HX-39- l 21SH-w Emergency Conden-
ser Dome Meld

P8F" I,5" 1 1,3 5.0" Length

HX-39-122RH-w Emergency Conden-
ser Dome Meld

HX-39-lllSH-w Emergency Conden-
ser Dome Meld

HX"39-121RN-w Emergency Conden"
ser Nozzle Meld

2 $ 3 12.0" Length

HX-39-112SN-w Emergency Conden-
ser Nozzle Meld

14.0" Length

HX-39- lllRN-w Emergency Conden-
ser Nozzle Meld

12.0" Length

NUCLEAR ENERGY SERVICES, INC.
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APPENDIX I

UT Calibration Blocks

NES has reviewed the calibration block requirements for the ten-year in-.

service inspection program for -Niagara Hohawk Power Corporation's Nine Hile

Point Unit l.

The ultrasonic examination calibration block design and material selection

will be in accordance with'he ASHE Boiler and Pressure Vessel Code, Section

XI (up to and including the Summer 1974 Addenda), Appendix I, (Article 1-3000),

to the extent possible. Lihere Appendix I is not applicable, the provisions of

Article 5 of Section V of the ASHE Code shall apply, as recommended by Paragraph

IMA-2232 of Section XI.

I

A complete list of the calibration blocks to be used during the ten-year in-

service inspection interval is given in Table I-). Included in the table are

the block designation, availability("yes" if already in existence, "no" if to

be fabricated), reference drawing numbers, brief description of the block

(material, thickness, etc. as applicable) and the examination area intended

for, To the extent applicable, Niagara Mohawk's own calibration blocks have

been utilized as they exist or have been modified to meet current criteria.

In cases where no appropriate calibration blocks were available, NES has

prepared detail drawings complete with instructions to permit fabrication.

The calibration block drawings are also part of Appendix I.

AII ca)ibration blocks are to be retained on site at Nine Mile Point Unit I

plant in accordance with Appendix I (I"3150) of Section XI of the ASME Code.





TABLE 1- I UT CALIBRATION BLOCKS

Ref. Descri tion Examination

PGR-. 3-1 Yes " GOC0528 SS 3.5 0.3 Piping Welds,
3.15 <OD(5.25» t(1»

P8R-.75-1

PGR".75-2

PGR- 75-3

PGR-1. 5-1

PGR-1. 5-2

P8R-1.5-3

P8F-I.5-1

Yes

Yes

Yes

Yes

Yes

Yes

Yes

NISCO SS

NISCO

NISCO

NI SCO

NISCO

NISCO

NISCO

3 '

10.0

6. 25

9 5

7-2

5.0

0 '5

0 '5

0 75

1.5

1.5

1.5

Piping Welds,
3 15»( OD( 5 25ll t( I»

Piping Welds,
9.0»(OD(15 0» t(1»

Piping Welds,
5 51 "( OD( 9 19» t (1.0»

Piping Welds,
8.55» <OD(14.25»,
1.0»< t <2.0"

Piping Welds,
6. 48» <OD <10. 8»,

0»< t<2 0»

Piping Welds,
4 5»<OD(7

Oll<t<2 0»
C

Piping Welds,
OD ) 20», 1 . 0" < t C'. 0»

PIR-.75-2

PIR-1.5-1

Yes" 80C0528

Yes:I Goc053 1 cs

10.0

16.0

75

1.5

Piping Welds,
9. 0"(OD <15. 0", t (1 0

Piping Welds,
14 4»(OD(24 0

0»g t( 2 0»

P1F" 1.5C No GOC0527 CS (C I added) Rec i rc. I nl et Nozz 1 e
F Safe-end Welds

I Fabricated by NES prior to September, 1975 outage.
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TABLE I-I UT CALIBRATiON BLOCKS (cont.)

Ref. Descri tion Examination
Area

Yes

Yes

CS

NISCO CS

6. 59 -75

1.5

Piping Welds,
5.93"QOD(9.88", t( I.O"

Piping Welds,
OD>20", 1.0" (t(2.0"

P 1-LF-I No

No

80C0530 CS

80C0527 CS (Cladded)

Vessel-to-Flange 'WeId,
Ligament

C 1 osure Head C i rc., Mer.,
Flange and Nozzle Welds

PIS-2.5

No

No

No

80B0831

80B0927 CS

80B0828

Closure Head Studs

Closure Head Nuts

Recirc. Pump Bolts

P IS "2.0

P1N-2.0

No

No

80B0830

80B0827

Recirc. Valves and Hain
Steam Isolation Valve
Studs

Rec i rc. Va 1 ves and Ha in
Steam Isolation Valve
Nuts

LATER 1<ozzie Racism
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