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S2ctita I
.

Program Descrintion

s

,, 1.0 SCOPE

This docu=ent, the Byron PSI Program Plan, addresses those preservice examina-
tions that are to be perfor=ed by Ebasco Services Inc. Specifically these ex-
aulnations include Class 1 and Class 2 syste=s and co=ponents requiring volu-
metric (including stem generator tubing) surface or VT-1 visual examinatiens*

in accordance with ASME Eoiler and Pressure Vessel Code *, Section XI, Rules
for Inservice Inspection of Nuclear Power Plant Co=ponents, 1977 Editica and
Addenda through and including Su==er 1978. Perfor=ance of Class 3 exa ination
and visual examinations, other than VT-1, of Class 1 and Class 2 cc=penents
and pu=p and valve functional tests in accordance with sections IWP & !KV of-

the code are not included in Ebasco's secpe of work. However, these n:n-Ebasce
scope ite=s are addressed in the Progra: Plan based on input frcs C:==onwealth
Edison Co:pany (CECO).

2.0 IDENTIFICATION OF EXAMINATION REOUIRE"ENTS

The piping system requiring exa=ination are identified on the Sargent & Lundy
piping system flow diagrams of the a1000 series, copies of which are included
in Section II of this docu=ent. Pertinent data for each line requiring ex-
amination is provided in Section II of this docu ent. Also provided in Sec-
tion II of this docu=ent is a list of exa inatiens re:uired for major equip-
ment ite=s and the Inspection Plan for succ:atic ultrasonic exa inatica of
the reactor pressure vessel.

,

qgg The locating and identification of specific ite=s, such as velds, bolted
connections, pipe supports, that require examination was perfor:ed using as-
built drawings and syste: valkdowns as described in Section IX of this doc-
ument.

3.0 INSPECTION ACCESS -

The plant design provided by Sargent & Lundy Engineers takes into acccunt,
to the extent practical, the inspection access considerations described in

Ik'A-1500 of the Ccdc. A nt=ocr ci prcblem areas were identified by Sargent'

& Lundy during the design phase and specific co:ponents,which require relief
from examination requireacnts are listed in Section !!I of this document.
Exclusions and exceptions that are found to be necesidry during actual per-
formance of the preservice inspection, vill be incor orated in Section III
of this docu=ent at the co=pletion of all examinaticns.

4.0 EXAMINATION EQUIPMENT
*N 'A listing of test calibration blocks is provided in section IV of this doc-

u=ent. A description of the automated /=echanized test equip =ent used fer
reactor pressure vessel and steam generator exa=inat_ n is provided in Sec-
tion V of this document.

Note: *From this point on the word Code will refer to the ASME Boiler and
Pressure Vessel Code, Section XI Rules fer Inservice Inspecticn of 8

Nuclear Power Plant Co=ponents,1977 Edition and Addenda through and
'8! including Su=mer 1978.

.
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5. 0 PROCEDURIS
,

| )'' Nondestructive exa=ination procedures required for code exstinations were de-
veloped and are included along with administrati,ve procedures in Section V
of this docu=ent. 5/

,
. .

' 6.0 ORGANIZATION AND QUALITY ASSURANCE
~

.

An orgaa2zation chart showing responsibility and interfacing of Ebasco and
Coc=onwealth Edison personnel is provided in section VI/of this document. - -
Also included is a description of the Quality Assurahre progra= in effect
for this progra=. . . .

,, ... - - -

7. 0 SCHEDULE
,

. , . . . . _ . ,,, , _ ,
.

Two alternatives were offered with regard to the schedule of preservice in-
spection activities as follows:

--
. . . .. .

Schedule A - Preservice exa:inations would start after co=cletice of cold
hydrostatic testing of systems and components and continue for a period of

, approxicately 100 days.
4

Schedule B - Except for the vessels, preservice exa:inations would be per-
forced before cold hydrostatic testing starting in the first quartcr of
1981 with completion scheduled for the first quarter of 19S2. This schedule
(B) was implemented and further infor=ation is provided in Section VII of

'A this docu=ent.
. .

8.0 _ RECORDS A';D REPORTS

-During the course of the preservice examinations records will be maintained
in accordance with IL'A 6210 of the Code. Further description of the type
of records to be =aintained is~provided in Section VIII of this docu:ent.

After completion of all examinations a final inspection report will be pre-
pared using data for=s that are included in the nondestructive exa:inatiens
procedures provided in Section V of this docu=ent.

, ....
,

. -

9.0 AS-BUILT DR.u?INGS
,

.

. -

As a supplement to the preservice exa=ination work scope, Ebasco was given
the responsibility to aevelop as-built drawings for the ajor co:ponents
and piping systems that were required to be exa ined by the Code. The scope
of this service is discussed in Section IX,of this docu=ent.

.
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S3ctitn II

3 Id;ntifientien of Examination Rcouircmints

>

The piping syste=s requiring examination are identified in Sargent & Lundy
piping syste: flow diagrams of the M1000 series, copies of which are included
in this section. Using the system flow diagra:s, in conjunction with the Byren
Unit 1 piping line list, exasination requirements for each piping systes by line
nu=ber, were identified. A tabulation of pipe lines showing their size; opera-
ting and design conditions; safety classification; ASME Section XI exa=ination
require =ents, exemptions and relief requests; and reference drawings, was pre-

g , pared and is included in this section. A si=ilar tabulation was also prepared
|

listing examination require =ents for major equipsent items and is included in
' this section.

Also included in this section is the inspection plan for auto =atic ultrasonic
exa=ination of the reactor pressure vessel. A specific inspection plan for the
reactor pressure vessel was developed because of the cc:plexity of this examina-
tion and the fact that the examination is in the critical path schedule.
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... D.P.Bueriin LSOS pertorted on the cyron I reactor vessei using auto- j
*

C.V. DiPol LA42 mated ultrasonic test methods. These will be '

O.G. '!asen LA21 performed by Ea.u acting as subcontracter toW.R. McCurnin (10) TC20
T.G. Parker (a) fib 02 Ebasco :ervices 4r.ccrpcrated (Ebasco). The precedures..
A.W. Thiele f1Bla icalibray.on blocx.s, and ultrasonic coveracc rry. icedJ.H. Wal ter T005 i

R.S. Harcy T009 is intended to cc.civ with the reauire.ments of the
W. P. . Jchnson T055

-

AS".E Boiler and Pressure Vessel Ccde, Section XI,

1977 Editicn ar.d Addenda througn Su=er 1973.
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1.0 INSPECTION REQUIREitENTS
' .

The welds to be ultrasonically examined by automated methods are

listed in the attached Table 1, along with the applicable code categories,

calibration biccks, and f:DE procedures. The snecific areas expected to be

scanned are defined in the attached Figures 1 - 8 The actual areas scanned ,

and any areas not scanned due to obstructions will be docuiented on the

examination reports for the individual welds..
,

.

Figure 1 shows the welds to be inspected using autcmatic ultrasonic

equipment. Reference drawings 1 through 6 were used to generate this figure.

The weid maps shown in Figures 2 through 3 were generated frca reference

drawings 7 thrcugh 12. ,

;;) -
--

The calibration biccks listed in Table 1 are referenced to Sketch A
.

and reference drawings 13 thrcugh 19.
..

e
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TABLE 1 .

bi '

REACTOR VESSEL PRESERVICE INSPECTION PLAN
~

,1 -AUT0ffATED ULTRAS 0ft!C EXAtllflATI0flS- [$i

I CODE TEST * CALI!1RATI0ft WELD 3I'

; PART EXN'.IflED CATEGORY PROCEDURE !!0. BLOCK fl0. Il0'S. WELD MAP ga
.

~ ~ ~ ~

| ,q_.
3 '

S!! ELL UELDS 0-A 44SISI000001 9"t x 6"u WR 34 Fig. 5 ej
CIRCU'1FEREt!TI AL WR 18 Fig. 4 j e

8
LOUER llEAn UELDS B-A 44515I000001 5"t x 6"w t!R 16 Fig. 2 9.

IlR 29 Fig. 3

SilELL-TO-Fl.A!!GE MELD B-A 445ISIO00001 II"t x 6"w llR 7 Fig. 6
._. .

REPAIR !! ELDS B-A TBD TBD TBD

IOZZLE-TO-VESSELllELDS B-D 44515I000002 II"t x 6"w Ou{let flozzle A Fig. 8
,

0
"" "

E
a.. g'

Inlet flo2.zle U
Fig. 7.

".. .
C

..o i. p
n. .. g

It0ZZLE IriSIDE RADIUS SECTI')N 0-D 4451S!000004 11"t x 6"w Outlet Nozzle A Fig. 8
D "n ga
E o"a ..

: a
g .. m. .. .

Inlet Nozzle 11 Fig. 7 . .

' . . a C " **-

F " inn a

~

fl0ZZLE-TO-SAFE EllD UELDS B-F 445ISIO00003 Safe End Ou let No zie A ig. 8 |
8D "..
-g ... n

.

n o.. n
,

Inlet flozzle B Fig. 7
"" "

C.

.... .. p
an a g

* Typical examination volume is defined for each welt!/ component geometry in the appilcabic test procedure, l

I
l

:
-

- - . _ _ - _ _ - _ _ - . . _ - -
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1.1. REFERE.'CE DRM:I:GS

's . Babcock & Wilcox 145069, Location of Welds For In Service Inspection.

2. Westinghcuse 7245031 Sheet 2 of 9, CAE (As Built) Reactor Vessel

Instrumentation Penetration Coordinates and Elevations.

3. Westinghouse 7245031 Sheet 3 of 9, CAE (As Built) Lfpper Barrel Seating
Surface and Keyways. '

.

.

4. Westinghouse 7245DS1 Sheet 4 of 9, CAE (As Built) Clevis.
.

5. Westinghouse 7245081 Sheet 6 of 9, CAE (As Builts) Wall size, inside

diaceter of cutlet no::le ano no::le orientation.
6. Westinghouse 72?5D81, Sheet 5 of 9, CAE (As Built) Succcrt Locations, Radii

*

of outlet no::le to internals seating surface..

-

7. Babccck and Wilcox IC96933 Rev. 2. Lower Head CTR Disc.

8. Babcock and Wilcox 125:30C Rev. 2, Lower Head Dutchman Forging.
M
J 9. Babcock and Wilcox 125'29C Rev. 1, Lower Shell Forging. '

10. Babcock and Wilcox 125222C Rev.1, Upper Shell Fcrgirg.

11. Babccck and Wilcox 12E 29C Rev.1, : cz:le Belt Forgir.g.
,_

12. Babccck and Wilcox 1095953 Rev. 1, Yessel Flange Forging.
.

13. Westinghcuse 1679C95,Shee: 1 of J. Calibration 31ock Inter ediate Shell.

14. Westinghcuse 1679096, Sheet 2 cf 4 Calibraticn Block Closure Head.
.

15. Westinghouse 1679C96, Sheet 3 of 4, Calibration Block Ecttem He:d.

16. Westinghouse 1679C96, Sheet 4 of 4, Caitbraticn Block Upper Sheil.

17. Westin:heuse Tc800CS, * Loop Calibration 31cck Flange Lig:r.ent.

18. Westinghcuse Sketch 20, Calibration Block Details Safe End. -

19. Westinghouse 16 SIC 46, Calibration Block.

20. Sargean; and Lundy Engineering Drawing 1-171 Rev.H

21. Sargeant and Lundy Engineering Drawing i1-172 Rev. H
'

.m
y .

.
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'

2.0 SUPPORT RECUIRE"ENTS-

|
-

2.1 Laydown and Ecuicment Assembly Areas

" A packing list will identify container numbers in the vans used to

ship the Rockwell International ISI system. A sequencing sheet and instructions

will be provided by the Rockwell crew manager at the Byron site for unloading '
-

-

and laydown of equipment.
. .

2.1.1 Control Rocm

The laydewn area for the control and electronic console peri;:horals

will be gridlines@ to O (Owg.14-171) and@ to@with portions of @ to @ceir.g

to line @and(9to Ogcing to line@(see Fig.11). Three quarter in. thick ply-

. must be 1e"~' 'n"n over tne grating in this area to allcw sealing of the

control roon ualls to the ficor and to provide a barrier to the environment.

Outside the centrol roca there will be the two electronic power su;;olies (2'x 'xa

4' high) and Oeitec (3' x 2' x 4-1/2' high) with 30' of cable available

from the end of the control room. There^is a 78' cable from the po..er

supplies to run to the source of 450V 3D power. There is available 50' cf

cable frca the end of the control rc0m to the source of 4S0 V single O power.
.

The packages into this area will be the centrol console (5* x 11' x 7'high)

-2700 pounds, par console (2-1/2' x 4' x 6' high) '1,500 pcunds, taca and dis:

drives (2-1/2" x 3' x 7' high), printronex teleprinter (3' x 3' x 4' high),
a

four file cabinets 15" x 30" x 4' high) and several varicus size boxes of

supplies and diagnostic equipment.
.

*e

'9

. .

F O R Ae 710 P R t v. * r0

.
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.

A control room (see Figure 12) will be built around and over the

control censoles, electronic peripherals and file cabinets.

-
.

2'1.2 Soarec and Recair Recm. ,

An area 200 ft2 is needed for a workbench, tool lockers and spare

parts. The area between R2 and R3 was offered and would be suitable with ,

a wire cage enclosure.

-
.

2.1.3 Calibration Area

An area near the reactor flange will be required to calibrate and service

-
the ultrasonic transducers. An immersion tank (2' x 5' x 2-1/2 high) will

be used to hold the calibration biccks and calibrate transducers. A tcol
.

box (2' x 5' x 2-1/2' high) will contain the S'.!RI accessories and tcols. A

table area '' by 8' is needed for layou,t. A floor space of 3' x 10' shculd

be contigucus with tank, tool box and table area.

2.1.4 par Laydnwn

- The PAR manipulatcr legs will be in a crate 4' wide by 3'4" high
'

; by 12'8" long 1,500 lbs. This will be moved using the rail car into

containz.cnt. A crane will*be re;uired to remove the crate from the rail

car and placed on or near the end of the rail car platfom. The tcp of the-

~

box will be removed and the bolts and wood restraints removed frcm the legs.

o

!.
'

T.

,

Foneen?=ntv.: o
_

. , - - , . -
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The pap. manipulator will be in a crate 23' long 4' wide and 5-1/2' high) .

'5,000 pounds. This will be moved using the rail car into contain.ent. The

crane will be required to re. move the crate from the rail car and placed on

the end of the rail car platform. The sides and tcp of the box will be

remoted and the bolt and wood restraints released frcm the manipulator and box
,

.

bottem. The manipulator will be removed from the box bottcm and placed on the

rail platform. The manipulator is ecuipped with a trunion and casters to

allow ease in uprighting using a crane. Upright the =aniculator and remove

trunion and casters. The legs will be attached and then the maniculator

'placed over the reactor flange.
,

2.2 UTILITIES
7

~

2.2.1 Electrical

l 15 Amp 40 Voi: 30 within 70' of the pcwer sucplics.

1 20 Amp 40 Volt 13 with 50' of gridline G and 1 or H and 2.

2 20 Amp 22CV 1 0 at the con:rol consele recm.

4 15 Amp 1107 at the control console roo.a.

I 15 A.T.p ll0V at the spaies ar.d repair rocm.
,

1 15 Amp 110V at the calibration area.

2.2.2 t'itrogen

100 psi dry nitrcgen or dry cir at the control room.
C

-
'

2.2.3 Self Extiruishire Fire 5es'.ca
. .

A Halon self extinguishing fire system.
.

.

d
,

.

FOW 11%P setv. $3
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I 2.2.4 Telenhores
.,

. -

Two outside telephones are required in the control rcen.

2.2.5 Drinking Water..
,

2.2.6 Refuse nisnosti.

2.3 CRAFT SUPPORT

.

The folleuing craft support will be required..

-

Electrical -

Halon Installers
,

Fitters

Riggers
.

Heavy equiprent operators
'

Carpenters
.

*

g Banders & Craters -

*
,

2.4 CRANE

' Cranes and handling equipment will be required to unload two vans and

move to operating areas. In the opera kng area ready access (within I hour)

to use the crane is required.
.

.

2.5 0FFICE AREA

An office area with a desk with locking drawers and an outside phene.
.

2.6 EOUIF"E"T CO'UAINER STOR'3E

The folleuing reusable con:siner: require storage . cut of weather and
.

secure from damage:
.

6'

romu tu e arv. 2 eo |
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p)
a) The par manipulator crate 4'-1/2" wide by 5'6" high by 23' long,.

b) par manipula or leg crate 4'-1/2" wide by 3'4" high by 12'8"long.

c) Portable building crate 5' x 5' high x 11' long,

d) pap. cansole skid 4'2" by 10" high by d'S" long.

e) Perte & mag tap skid 3'3" by 10" high by 3'8" long. ,

f) Co.m.puter skid 4'8" by 10" high bf 11' long.

g) Two Printronix skids 2' by 10" high by 3' long.

3.0 CLCTHI'ai

Rockwell Internaticnal coveralls will be worn by all Rockwell operations
-

.

personnel in contairrent. The coveralis are blue and made of durable press
.

.

65% Kodel polyester /35 cembed cotten fine line twill.
.

When. required plant industrial gloves (305X-10) will be worn. These are

made from medium weight blea:hed jersey material processed to be chloride-free.

Canvas shoe covers will be worr. By all Rockwell personnel descer.dir.g the

ladder to the flange of the reactor pressure vessel. The shoe covers are -ade of

of heavy grade B arr:y duct with exerciser closure to P.ii spec. C5650A.
.

4.0 DOCU:'E!!TATIO!

The results of the exanination will be documentej in a report which will

contain as a minimum:

Equipment Description-

Examination Su= aries

Procedures
-

,.

h,i -

.

I

roau m e ns :eo |.

|- - . - - . ._

|
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s.

J
.

Personnel Certifications

Material Certifications

Equipment Certifications *

Equipment Calibraticns

Weld Maps -.

"

Summary of reportable ' indications
.

Calibration Data

Magnetic Tape Record .

.

Exanination Data
..

I)'
-

.

- -

h

e

.

S

$

!
.

!

! .

:
a .

2 .

*

1

] )
'

. .

-
.

t
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The following list contains the piping systems, Class 1, 2 and 3,
covered under the Byron Unit #1 Preservice Program Plan;

System's Code System Total # of o'es.
(AF) Auxiliary Feedwater 3

(CS) Containment Spray 4

(CV) Chemical & Volume Control 21,

, (FW) Main Feedwater 6

(MS) Main Steam 5

(RC) Reactor Coolant 12(w*
(RH) Reactor Heat Removal 4 -,

'.(RY) Reactor Coolant - Pressurizer 3

(SI) Safety Injection 17

*

.
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e
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0
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a
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PRESERVICE PIPI5G LINE LIST CODES.

f. COLUMN
r EADING A - Indicates first time entry is made

1 - Indicates that a change has been =ade since
the previous issue of the list in any of the
piping line number data columns

C - Indicates that the piping line nu=ber is cleared

LINE NUMBER- ' Ist Character - Refers to unic nu=ber
~

1 AB 01 A A :"_.

2nd & 3rd Characters-Refers to standard plant
system identification code

!4th & Sth Characters-Refers to pipe line serial number -
! '

.

6th Characters-Refers to pipe line size, class or ' I-
design table change g

I

i7th Characters-Refers to parallel or duplicate lines
. ...:

Remaining characters-Refers to nominal piping line diameter
.

P&I DIAGRAM Refers to the piping and instrumentation diagram on which
a given line number originates '

MAX. OPERATING Field 3 -Refers to the Max. Operating Pressure (PSIG)
_

'
CONDITIONS

Field 4--Refers to the Max. Operating Te=perature (OF)
DESIGNED Field 5--Refers to design pressure
CONDITION

Field 6--Refers to design te=perature

These conditions are required for the design of the pipeline,

and associated hangers and supports .

.

PIPE CL. This specifies the piping classification (or quality) group of
the process pipeline including instru=ent piping take-offs up
to and including the mainline shutoff (root) valve (or excess
flow check valve where provided on nuclear units), or to extent
shown on the instru=ent installation detail. Also applies to
nu=bered instrument lines

For nuclear piping, the letters "A", "B" and "C" shall be used
to specify Classes 1, 2 and 3 respectively of ASME Sect. III

The letter "D" shall be used to specify all power pipingcovered by ANSI B31.1
S
j The letter "E" shall be used to specify boiler external

piping under the jurisdication of ASME Section I

-



-2-

1

( -

IIPE CL. The letter "G" shall be used to specify piping not covered
under ASME Section III or ANSI B31.1

PIPE DESIGN Specify the applicable " Piping Design' Table" relative to
TABLE ANSI valve rating, piping material, type of joints, pipe

schedule, etc., per the project piping design table index

EXAMINATION Refers to the piping classification in accordance with ASME
CATEGORY Section XI 77 Edition through Su==er 1978 Addenda Tables:

IRB-2500-1 for Class 1(A),
.

IWC-2500-1 for Class 2(B)
IWD-2500-1 for Class 3(C)

EXAMINATION Refers to the nondestructive examinations cethods as stipulated
METHOD by ASME Section XI Article IWA-2000

CODE Refers to co=oonents exc=pt from volumetric and/or surface
EXEMPTION examination require =ents stipulated by Tables IW3-2500-1 and

IWC-2500-1-

~

RELIEF Refers to components.which based on design li=itaticus requires
REQUEST relief from the exa=ination requirements of A3"E Section XI.

Co:ponents requiring a relief request based on li=ited access,
geometry conditions and/or =aterials noted during the Preservice

) operations will be identified in the PSI final report -

ISI FLOW Refers to Sargent & Lundy ISI flow diagra=, M-1000, color coded
DIAGRAM for ASME Section XI examination boundaries

.
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Secticn III
,

Inspectien Access
s

(J

Design access proble=s to be identified by CECe/S&L and relief request1).

generated.

Access problems encountered during Preservice Inspection to be identified2) Plan.by Ebasco and incorporated in Progra:
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52ctita IV

Examination Ecutement
"%

h
.

Extmination of the reactor pressure vessel pressure retaining velds will be
A description ofp2rformed.using re=otely operated ultrasonic equipment.

this equirnent is provided as part of each automatic ultrasonic exa=ination
procedure in Section V of this docu=ent.

Examination of the steam generator tubing will be perfor=ed using remocely
sparated culti-frequency eddy-current equipment. A description of this equip-
asnt is provided as part of eddy current test procedure in Section V of this
document.

test standard wareTh2 ultrasonic test calibration blocks and eddy current
fcbricated fro = caterial in accorcance with ASME Section XI require =ents, rei-'

stive to the component to be exa=ineo. A listing of calibration blocks is pro-
vided in this section along with their fabrication drawings.
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Scctisn V

Procedures

(1

1

.

A listing of the nondestructive testing procedures required for code examination
are provided in this section. Also, included in the list are some additional
procedures that were developed for exa=ination not required by Code, such as
wall thickness measure ent, locating of welds, verificarica of geo=etric ano alies

, and locating and mapping laminar type discontinuities in sea: welded pipe. Copies
of all nondestructive testing precedures are included in this section. The pro-
cedures for the auto =atic ultrasonic examination of the reactor pcessure vessel
welds and eddy current examination of the steam generator tubing provide a de-
scription of the mechanized equip =ent used in these exa=inations.

A listing of the administrative procedures required for proper i=ple=entatien and
control of the Preservice Inspection program is provided in this section and copies
of the procedures are included.
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..

This procedure provides for control of preservice exa=inations to assure that
the required welds /co ponents are properly exa=ined. _

,

,

2.0 REFEPINCE DOCD'ENTS _
. . ,

.

2.1 Ebasco Nuclear Quality Assurance Progra: Manual ETR-1001

2.2 ASME Section XI 1977 Edition with addenda through sur :er 1975,

2.3 ISI Preservice Examination Checklist Form 1338/5-81 (attached)
2.4 Applicable Quality Control Procedures.

3.0 Resp 0NS13ILIri

The PSI /ISI Site Supervisor shall be -esponsible fcir developing and =ain-
- taining a checklist to assure each ites requiring examination is examined

using the pr:per procecure and calibration block. He will also verify that'g the ite=s have been properly identified anc that the data reports are in con-
for=ance with the applicable NDE Procedure and correlate to the Section XI test
require =ents.

4.0 IMPLEMENTATION OF CHECKLIST

4.1 The PSI /ISI Site ' Supervisor or his desio. nee, shall implement the preservice~

inspection checklist on a avsteu "ov svsteu basis As [#ollows:(a) Perform a wai.<cown of the syste= to vern y we a cetpanent locaticn and"

identification ceploying drawings provided by Ceco Project Constructica
Depart =ent.

(b) Record weld /ce:ponent identificatica in proper space on checklist.
.

(c) Refer to ASYE Section XI to deter::ine ex ninstien category of
i weld / component and record in proper space en checklist.

(d) Based on (c'1 above indicato on checklist which NDE =cthod are
to be employed for exa inatiens.

(c) Deter =ine specific NDE procedure (s) to be used and record pro-
cedure number in proper space on checklist.

:

(f) If examination method is ultrasonic, dete==ine f rom calibration
block list and pipe si:e the calibration irlock to be used and

on checklist,record block serial nu=ber in proper spact::

i

N

!
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1 D$
record date ce=pleted and data report nu=ber in proper [
Af ter review and approval of inspection data sheet(g)

.

space on checklist.
. .-

.

(h) When final iso =etric drawings are received verify that proper
identification has been applied to weld.

'

(i) Repeat item 4.1 (a) through (h) for welds /cocponents in vessels
and other =ajor ite=s such as large pumps and valves which contain -

pressure retaining welds. requiring Section Xi NDE examination.
.
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1.0 SCOPE

The purpose of this procedure is to establish guidelines and delineate
methods for the control of all procedures, instructicas and drawings
for activities affecting quality during the active phase of Preservice
exacination.

2.0 REFERENCE DOCU3!ENTS

2.1 Ebasco Nuclear Quality Assurance Program ):anual ETR-1001.

2.2 Applicable Quality Control Procedures..

3.0 ATTACHMENT

3.1 Procedure Control Log

', 3.2 NDE 1:anual Control Log *

3.3 Transmittal of drawings form 403

4.0 RESPONSIBILIn*
.

4.1 It shall be the responsibility of Ebasco's Insen' ice Inspection
Group to prepare, make distribution and centrol of, procedures
and specifications for quality contrcl activities during nondestruc-
tive exa :ination in accordance with AS$1E Section XI.

4.2 It shall be the responsibility of Ebasco 1:e:hanical Design to pre-
pare, and make distribution of Preservice Isenetrics drawings.

4.3 It shall be the responsibility of the PSI /ISI Site Supervisor or
,

| his designee, for distribution and control ni procedures, specifi-

|
cations and drawings at the Byron Site,

5.0 _DISTRIsrTION .e:D CONTROL or PROCEDURES
r
,

5.1 The PSI /ISI Site Supervisor or his designee, shall =aintain a Site
Procedure Control 1.og for all procedures and/or specifications en-;

ployed during preservice exa:inatien.
.

.

5.2 NDE procedures will be issued to NDE persennel in the form of a
,

l. ( NDE Procedure l'anual.

.

f

.
. . _.
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|
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'
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'
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O

5.3 NDE personnel shall be responsible for maintaining the NDE Procedure
tbnual, and shall si n the Site NDE Procedure Control Log indicatingE

they have received their copies of the NDE Procedure Manual.

5.4 Site revision to proct dures shall be initiated by the PSI /ISI Site
Supervisor or his designee, the revised procedure shall be re-
issued by the ISI Group with Clients approval prior to field i=-
plementation.

6.0 DISTRISUTION A';D CONTROL OF PSI DRAB'INGS

6.1 The PSI ise=etrics drawings shall be prepared by the Mechanical Design
Dept, and shall be transmitted via speed letter, to the PSI /ISI Site
Supervisor or his designee, for review and verification.

,
.

6.2 Ihe PSI /ISI Site Supervisor or his designce, shall enter the ISI
unique veld /cceponent identificatien for those veld /cceponents'

requiring volusctric and/or surface exa ination, and shall review
the- drawings for confor ance with the as-built condition.

6.3 Marked-up drawings shall be transmitted back to Mechanical Desi:;n
for resolution of con =ents and incorporation of ISI designations.

Updated drawings shall be trans=itted back to the PSI /ISI Site
Supervisor or his designee for verification and sign-of f of fers
403,

6.4 All superseded drawings shall be per=anently stamped " superseded"
and/or "for inferr.ation only". -

6.5 The Ebasco PSI /ISI Site Supervisor shall caintain a log of the

drawings received together with the latest revisien. The leg
shall also indicate status of review e.g. walkdown co=pleted,
drawing sent to client for approval, etc.

.
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/
1.0 SCOPE

t

The purpose of this procedure is to establish guidelines and =ethods in
accordance with project require =ents and applicable references to be used
for the initiation, processing and resolution of Nonconfor:ance Reperts

j

generated by the Ebasco Inservice Inspection Group.

2.0 _ REFERENCE DOC'.MNTS

2.1 Ebasco Nuclear Quality Assurance Progra= Manual ETR-1001.
,

2.2 ASME Section XI 1977 Edition with addenda through Su==er 1978.

2.3 Ebasco Services Nonconfor=ance Report For= 6009-11/5-77

3.0 RESPONSIB II.I~Y

3.1 It shall be the responsibility of the Ebasco P5I/ISI Site Supertisor,

('#.)
to identify,docu=ent, nu=ber and verify corrective action of Sita
Nonconfor:ance Reports pertain ng to preservice activities in accord-
ance with the applict.ble references, the =ethods and guidelines set
forth in this procedure.

4.0 IDENTIFICATION OF NONCONF0D'ANCES.

4.1 The following =ay be sources of nonconfor=ances:

i a. Significant deviatiens fro = the requirc=ents of reference 2.1
and 2.2 of this procedure.

.

b. The use of i= proper or uncalibrated equip =ent.

1

I c. Ibc use of unqualified NDE personnel, t

d. The use of noncertified =sterials.
<

5.0 INITIATION A';D PROCESSING OF A NONCONFOR".A';CE REPORT

5.1 The Ebasco PSI /ISI Site Supervisor or his designee shall issuc a Non-
confor=ance Report by co=pleting the applicaole portiens of Part I
of 6009-11/5-77 when a nonconfo mance is detected. A deter-instien
of the nature of the nonconfor=ance shall be =ade and described in
sufficient detail to allow proper evaluaticn by Cc=onucalth's En-
gineering Depart =ent. The Noncor.formance For= shall then be trans-
mitted by the PSI /ISI Site Superviser to Co= onwealth's Project
Constructicn Depart =ent for dispositien.i
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5.2 The PSI /ISI Site Supervisor shall be responsible for indicating in
Part III of the Nonconfor:ance For: the necessary work required to
satisf'y the engineering evaluaticn/dispositica has been ccepleted.

* This section (Part III) of the Nonconfor=ance vill be signed by
*

Site Construction.
,

5.3 The Ebasco PSI /ISI Site Supervisor shall be responsible
for verification of corrective action for each Noncenfer:ance
and shall docu=ent this activity by co=pleting Part IV of the Non-
confor ance Report.

6.0 _ RECORD OF NONCONFOR9J:CE RIPORTS

6.1 The PSI /ISI Site Supervisor shall caintain a log of all Nonconfor:ance
Reports issued in order to assure proper and timely correcticn.

6.2 A copy of the cc=pleted Noncenfor ance Report shall be filed with
the applicable PSI test report.
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1.0 SCOPE

This procedure provides guidance and instructions for the percanent storage,
u.aintenance and retrievability of preservice inspection records.

2.0 REFERENCE DOCtSfENTS

2.1 Ebasco Nuclear Quality Assurance Program l'.anual-ETR-1001

2.2 ANSI - N45.2.9

2.3 Applicable Quality Control Procedures

3.0 ATTACFFEST (Appendix 1) .

3.1 Filing System Outline for Preservice/ Inservice Inspection Records
Byron Units 1 6 2

4.0 RESPONSIEILITY

4.1 Ebasco: It shall be the responsibility of Ebasco's Inservice Inspection
$

group to collect, file, temporarily store, and transfer to Co==cnzealth
Edison Co:pany preservice/ inservice inspection records.

5.0 TFr;SFEFN.I. AND INDEXING OF RECORDS

5.1 After co:pletion of requircd analysis of inservice inspection test
reports, Ebasco's Inservice Inspection group shall asse:ble and index
preservice inspection records in accordance with the attached filing
syste= outline. The filing syste= outline shall for= the basis for
preparation of a detailed checklist used to assure that records are
complete at the time of ship =ent.

6.0 RETENTION /CATECOPJ OF INSERVICE INSPECTION

6.1 Quality Assurance Records have been categorized by ANSI 45.2.9
as either lifetite or per:anent. Preservice inspection records

are considered lifetime and therefore cust be retained for the life
of the plant. .
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7.0 CONTROL OF RECORDS AND DOCDiENTS

7.1 To assure proper control of records and documents, a vault shall be
provided by Co==onwealth Edison Cocpany for the temporary storage
of documentation during preservice inspection, until final turnover
to Com=onwealth Edison Co=pany. During preservice inspection the
following controls shall apply:

7.1.1 Access to the vault will be li=ited to persons requiring in-
formation from the files.

7.1.2 No documents or records vill be re=oved from the vault unless ~

signed out or in by the person receiving or returning the
file. All records removed vill be returned in the sa=e day
they were obtained.

7.1.3 Preservice records cay be supple =ented and/or corrected
only if signed and dated by authorized personnel from the
organization originating the document.

(
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FILING SYSTEM OUTLINE ,.y
*

FOR BYRON UNITS 1 6 2
PRESERVICE INSPECTION RECORDS

1.0 CONTROLLING DOCUMENTS

1.1 Commonwealth Edison Co Spec F2967/L2907 with Addenda 1
1.2 Coc=onwealth Edison Co P.O. No 238227 with Addendum

1 & 2 and change order 1
1.3 ASME Section XI 1977 Edition 6 Addenda to S78
1.4 Ebasco Quality Assurance Program Manual-ETR 1001
1.5 Byron Unit 1 Program Plan
1.6 Ebasco Procedure for Training, Examination and Certification *

of Nondestructive Exacination Personnel, NDE 1
3.7 Rockwell International Procedure for Certification of

,

NDE Personnel QAOP N6:02

2. 0 IMPLEMENTING DOCl?ENTS

2.1 Quality Control Procedures 4

2.2 Ultrasonic Examination Procedures
'2. 3 Magnetic Particle Examination Procedure (s)
2.4 Liquid Penetrant Examination Procedure (s)
2.5 Visual Examination Procedure (s)
2.6 Eddy Current Examination Procedure (s)
2.7 Automatic Ultrasonic Examination Procedure (s)
2.8 Sargent 6 Lundy P61D M-1000 (Information only)
2.9 Ebasco Piping 6 Component Iso =etric Logs
2.10 NDE Procedure Control Log

3. 0 CERTIFICATION DOCl?2NTS

3.1 Ebasco Personnel NDE Certifications
3.2 Rockwell International Personnel NDE Certifications
3.3 Ebasco UT Equipment Certifications
3.4 Rockwell International UT Equip =ent Certifications
3.5 Ultrasonic Couplant Material Certifications
3.6 Liquid Penetrant Material Certifications
3.7 Magnetic Particle Material Certifications
3.8 Ultrasonic Test Calibration Block Certifications
3.9 Eddy Current Test Calibration Standard Certifications

.

.

|

|
. . . . . _ . . .._ . . . .

L
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4.0 PRESERVICE INSPECTION DATA '

.

4.1 RPV AUT Examination Report (by Rockwell)
4.2 RPV MUT Examination Report (by Ebasco)
4.3 Steam Generators Examination Reports
4.4 Steam Generators Eddy Current Reports
4.5 Pressurizer Examination Report

4.6 Miscellaneous Vessels Reports

4.7 Piping Systems Examination Reports
4.8 Nonconfor=ances Log
4.9 Deficiencies Log

5. 0 CORRESPONDENCE
.

5.1 Contractual

5.1.1 CECO to Ebasco
5.1.2 Ebasco to Ceco

, 5.2 Administrative
( ,

5.2.1 CECO to Ebasco
5.2.2 Ebasco to CECO

5.3 Technical

5.3.1 CECO to Ebasco
5.3.2 Ebasco to Ceco

;

| 5.4 Site Audits
!

5.4.1 CECO

5.4.2 Ebasco

|

.

<

!

!

l

|
, .

%
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1.0 _ SCOPE

This procedure provides for the control of certifications and certification
records for nondestructive exa ination personnel.

< 2.0 REFERENCE DDC"':ENTS

2.1 Ebasco Nuc1 car Quality Assurance Program Manual ETR-1001

2.2 Ebasco Services Incorporated Procedure for Training Exami:tation a .d
Certification of Nondestructive Examination Personnel.

3.0 RESPONSIBILITY

3.1 It shall be the responsibility of the Ho=e Office NDE Supervisor to
provide and maintain the following:

\

(f):
(a) A nondestructive examination training and certification progra

in accordance with 2.2 of this procedure.

(b) A list of individuals certified on which is indicated the NDE
method and ASNT Level for which the individual is certified;
when re-examinatien is due and when eye exacination is due.

~

(c) The training, experience and examination records for certified
individual.

3.1.1 The Home Office NDE Supervisor shall review the list of cer-
tified individuals periodically, to assure that all certifica-
tions, including eye examinations, are current. He shall
notify the individual (or his supervisor) when re-exa=ina: ion
is required. This notilficatien shall be given 30 days prior
to the certification expiration date.

3.2 It shall be the responsibility of the PSI /ISI Site Supervisor to o

request from the Home Office NDE Supervisor copies of the appropriate
certification records for those individuals that will be performing
nondestructive examinations of the plant site.

,
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4.0 SITE RECORDS

.

4.1 The PSI /ISI Site Supervisor or his designec, shall review the
individual certification package to assure that they are com-
plete and that an individual's certification will not expire
while that individual is on site. If such cenditions exist
he shall ic~.edia:ely notify the Ho > Office NDE Supervisor so
that the condition (s) may be corrected.

4.2 The PSI /ISI Site Supervisor or his designee, shall maintain
copics of all NDE personnel certificatien on site. He shall
make copies of these certifications available to Site QA
. personnel if requested.

.
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1.0 SCOPE

This procedure provides instructions and require =ents for the handling and
per=anent storage of ultrasonic test calibratica blocks for preservice/
inservice inspection at the Byren Nuclear Plant Site.

2.0 R_EFERENCE DOCUMENT
_

2.1 Ebasco Nuclear Qualit/ Assurance Progrc= Manual ETR-1001

2.2 AS:S Section XI 1977 Edition with Addenda through Su =er 1978.
.

3.0 PROCUREMENT AND PICEI'.*ING INSPECTION

3.1 The ultrcsonic test calibration blocks required te perfor= the ultra-
sonic examination of the Byrca Nuclear Plant shall be precured by

,

Co==onwealth Edison Cc=pany. The necessary dimensional inspections'

and cisterial certification reports shall be obtained and reviewed by
Co==onwealth Edison Co=pany te verify that the calibration olocks con-
for= to Code require =ents.

.

.

I
* . . . .

.

4.0 HANDLING .CD SHORT TERM STORACE:

|

4.1 The Ebasco PSI /ISI Site Supervisor or his designee. shall sub=it a
!

written request for the calibration biceks he requires for specific
| examinations. This request shall be in the for= of a speed letter

addressed to the Co==onvealth Edisen Cc=pany's PSI /ISI Coordin: tor. 1

,

4.2 When the Ibasco PSI /ISI Site Supervisor or his designee, receives
the calibration blocks fro = the storage area he will verify the fel;cuin;:

(a) Identification of blocks comply with the request.

| (b) Block test surfaces have net been ds= aged (e.g. nicked, corroded)
8

| to the extent that test calibration is affeeted., ,

1 ..

.

|

l

|

(
'

--



__

_

'
f

c sco scevices mccr.aonarro noc2 er 2Eg.mW f UALITY AS$URANCE ENGINEERING ggy,qg,gg
INSERVICE INSFECTION PRCCEtURE No.m 4.>ia vs

-r.r a uasc o :c
~

( n . mercarts
CONTROL OF ULTRASONIC TEST CALI2 RATION BLOCY,5 arvices June 9,1981

Ii) ,
a ca p.c ss ise c :,(> - -r

Pav 26. 1991
. . acv ..c w : c...o m

|Q
~

*

,v.-
7

4.3 If any discrepancies are noted by 4.2 the Ebasco
~f") PSI /ISI Site Supervisor or his designee, shall i=nediatelf

issue a ncnconfer ance report in accordance wi:h Ebasco procedure
and shall return the discrepant calibration blocks to stcrage or
tag the blocks as "do not use". Calibration blocks which are found

-

to be nonconforcing shall not be used until the nonconfor=ance re-
port has been cleared.
.

4.4 When calibration blocks are re=oved from Com onwealth Edison storage
they shall be assigned to Ebasco's PSI /ISI Site Supervisor or his
designee, uno will be required to si;n the Cc==onwealth Edison

Control 1c3 The same log must be signed when the blocks are re:urned.

4.5 Calibration blocks shall be moved to test areas for short ter: storage
and use during preservice/ inservice inspections in accordance with

. appropriate =sterial handling practices. Special action cust be taken
during handling to prevent any surf ace abuse, such as nicks or scratches.
Carbon steel rigging equip =ent shall not come in contact with stainless

; steel blocks.

Il .

V 5.0 LONG TERM STCRAGE
.

5.1 Calibr tion biceks shall be stored in an enviren=ent equivalent to
" Level C" as definad in the Ebasco Quality Assurance . Manual.

.

.

5.2 Appropriate caintenance =essures including the applicatien of a me:21
preservative on carbon steel blocks to prevent rus: and corrosien
must be e= ployed. The folicwing products have been found :o be com-
cercially acceptable for use as a metal preservative for =achined
surfaces, and are being sugges cd as a guide.

|
Manufacturer's -- -

'

Product Recommended Solvent Manufacturer
(i

Tectyl 506 Alkali; wash, hot water Valvoline Oil Co:pany

Tectyl S94 Petroleum solvent Valvoline Oil Co:pany

Ensis 254 Kerosene Shell Oil Company
Rust-Veto MP Alkali, wash, hot water EF Houghton i Cc:pany
Ferrogard Alkali, wash, hot water Ronco Laboratories Inc

e

Any oth'er :etal preservatives ay be selected, hewever selecticn must be easily
1

gj) and quickly removed by a universally available solvent which shall be non-toxic
,

Preterably nonfla::able and nonirritating.
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1.0 SCOPE

1.1 This procedure provides instructions and requirements for receipt
inspection of Nondestructive (NDE) catorials supplied by
Con =onwealth Edison for the ute on ASME Section XI exaninations.

.

2.0 REFERENCE DOCC'ENTS

2.1 Ebasco Nuclear Quality Assurance Program Manual ETR-1001

3.0 RESPONSIBILITY

3.1 It shall be the responsibility of the PSI /ISI Site Supervisor.to
g assure the use of acceptable saterials during nondestructiee G:DE)

examination in compliance with the requirements stipulatec.in the
,

applicable NDE Procedure.

3.2 It shall be the responsibility of Co=menwealth Edison to srpply
requested NDE Materials with copies of required certifications.

4.0 MATER!AL RE0"ISITION
.

4.1 All NDE =aterials shall be reques:ed by the PSI /ISI Site Superviser
or his designee, via a Speed Letter requestioning the
ciaterials and submitting it to Co mon.ealth's Construction De-
partment for procure =ent. The raterial requisition snall contain
sufficient information in order to comply with all the material
certification requircrents stipulated in the applicable NDE
procedure.

5.0 NDE |uTERIAL RECEIPT INSPECT!ON
,

5.1 To assure the use of acceptable NDE Materials, an Ebasce NDE in-
spector designated by the PSI /IST. Site Supervisor or his designec,
shall perform the following receipt inspection;

.

__
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The NDE inspector shall verify agreement Fetween
the material request Speed Letter and the =aterials , - '

received.

- The following shall be verified: .

.

a) Description - requested caterial(s) (eg; ultrasonic couplant)
b) Quantity - requested nu=ber vs received

c) Si:c(s) - Indicates size (eg: gallen, quart etc)
d) Heat / Lot # or batch nu=ber - verify with =sterial(s) received
e) Applicable Specification - Indicates as shown on the =aterial

request form (eg: =ill standards)
f) Certification - verify that shic ent contains copies fer all

materials. All certifications shall be correlated by verifi-
cation with materials identificatien.

5.2 After verification and the =aterial received is/are satisfactory
in all respects, the NDE inspector shall sign and dare the ra:erial
requisi: ion Speed Letter. The inspector shs11 receive a copy of the
signed form and copies of all applicable cer:ifications acec:panyir.g

; g shipment,
*

. "1r
\~'6 5.3 If not in full conformance with the ori;inal =aterial request Speed let: I

requirements, such as partial delivery cf criginal quantity re-
quested, the NDE inspector shall indicate in writing en the Speed la::er
the reason for the discrepancy.

.

5.4 For materials found unacceptable, the NDE inspector shall refuse
delivery and the caterials shall be returned :o Cc:=onwealth
Edison for rcsolution together with the =sterials request speed *.c::er.

6.0 DOCUMENT CONTROL -

.

6.1 The PSI /ISI Site Supervisor or his designee shall caintain a file
on all NDE Materials empicyed during NDE inspections, together with
copies of the applicable Certifications.

7.0 STORACE AND CCNTROL OF ACCEPTABLE MATERIALS
,

7.1 All acceptable materials covered by this procedure shall be stored
in a lockabic cabinet. The envirennent in the stcrage cabinet

shall not render the caterials unusable or hazardous.

7.2 Access to the materials stored in the lockable cabinet shall be
under the control of the Ebasco PSI /ISI Site Supervisor, or his desi;nce.

t

c/] 7.3 The Ebasco PSI /ISI Site Supervisor, or his designce shall disburse
' the required =aterials to the crew =e bers on an as needed basis.'
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1.0 PURPOSE & SCOPE
.

This procedure provides instructions and requirements for the pe r=anent1.1
veld center line tarkir.g ei piping syste=s and vessel veld Jifraitificacice
for cocoonents recuirin:; inservice inspection in accordance with Section,

XI of the ASME Boiler and Pressure Vessel Code.

2.0 CE'iERAI.
.

2.1 To assure adecuate perfer=ance of inservice inspection and ::usintain
meaningful. inservice in:cect:en records. cocponents requiring exa:-
ination =ust be per:snently carked in a canner adecuate to noure
traceability of recercs, conf or:lty and test repeatability.

.

2.2 It is the responsibility of the PSI /ISI Site Supervisor or h :. designee
identify tne veic center line in piping systems in conjnnetwoto

with ISI-UT-S78-5.
-

i

@ The PSI /ISI Site Supervisor or his designee shall verify identification /
.

2.3
location of veld /co:ponent during final system walk thrcu .fi .itid shall

1 weetricdoce:ent verificatien oy signing off on the applicable T51
drawings.

.

3.0 WELD SEu:.v>.FXING FOR PIPING
i

duplication a per=s=ent :cro reference locatien W .'3.1 To assure adequate test
must be established. Recogni:ing that variad installatica .on:1gurst10:3

referer.cesexist, and that inspectien access space may be 11 ited, :ct"
( shall be established and =arked during presercice exacination.

= tress starpWelds being testec shall be =arked using a lew
or vibro-etch to indicate the scan starting point and sc.iu. direction.
The following rules apply for deter =ining and. sta: ping the f e ro reference
location (Lo) on pipe. velds. A low stress ce tal sta o is uned to es-

ft.e tip

|
tablish a starting referen:e point (Lo) by =ar c.ing the we'd.

.

of the V should be placed en the veld center line and peintc.1 along the'

center line in the direction of the examination. Lccate ti.c V cark On
Ifthe veld using one of the rules give in (1) t.nrcugh (6) bel' v.

:nall bemore than one rule can be applied, the lowest. nu=bered ruic
used.

1 - Tor hori: ental circu=ferential pipe welds,. the "Lo" le. at ion is ,'
I

The "L" dir ension is so.i sus '-; clCC^~h directly on top cf the veld.

i
vise when looking in the direction of flev, as shown in t J gurc 3.1A,

'

ite: fl.

|
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2 - / Y
!2 - If a pipe is vertical and the veld is a pipe-to-pi

. use an extension of the centerline of the outside radius of the
elbow above the veld. .

3 - If, in Rule 2, there is no elbow above the weld, use the outside
radius on the cibow below the weld.

4 - If there is no elbew above or below a vertical weld, choose
the most convenient location.

5 - If the pipe is vertical and the veld is pipe-to-elbow, use the
outside radius of the elbew for the "Lc" Iccation.
The "L" di=ension is =easurea clockwise when 1 coking in the directica

.

of flow.

6 - For saddle-type velds, (sveepolet, veldolet), use the upstrea-
side of the attachment weld and the centerline of the veld par-
allel to the pipe axis (See Figure 3.la ite=.v2), Measure "L"
clockwise looking at the main pipe. ,

7 "Lo" location for longitudinal sea = velds in pipe is at the inter-
section of the longitudinal and circu=fetential velds. Measure
L away from the intersection and parallel to the Lengitudinal
weld (See Figure 3.1A item i/3).I

8 - If any of these rules do not apply, details of the method used!

shall be docunented. ,

.

.
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* 4.0 UELD SE.U! IDENTI?! CATION FOR VESSELS

4.1 The radiogra: hic area carkers sta=ced on the vessel for ASME Section
III radiograpnic exa:ination recuire=ents shall be used as locational*

reference peints during ultrasonic ena-ination and shall be noted
on preservice and inservice inspection reports. The locatienal sys-,

tc= used for autocatic inspections for the Reactor vessel (X and Y
coordinates) is provided for by the Rockwell In:;ernational Computer
Systc=.

I

d 4.2 Identification of circu=ferential and longitudinal velds in vessel
assigned during fabrication, which appears stamped on tne vessel
or fabrication iso =etries shall be used for preservice and inservice
identification. Identification noted on the vessel shall be crcss-
referenced to shop f abrication and testing records. Any variations
noted during this crcss-reference shall be noted on the ultrasonic
test report.

4.3 Identification of no::le to vessel velds will be no::1c nu:ber and
piping systc=.,

| . .

| 4.4 Any other identification infor=ation, such as locatien of columns for
j auto =atic inspection and special cc=putar identification code shall
| be indicated on inspection reports in addition to the original iden-
'

tification.
!
l
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1.0 SCOPE

This procedure provides instructions for the control of nondestructive
testing instruments during use/ storage at the He e Office or site locations.
Test instruments covered by this procedure include ultrasenic and eddy-
current flav detection and thickness =easurerent instn: ents, =mgnetic parqicle
eiuipeent and recording device's used in conjunction with these instr =ents.l
Also included are the temperature gauges used to verify terperature of
components / calibration biccks and equip:ent used fer ins::=ent calibration
in-house. This procedure is li ited to those nendestructive. tes:ing ins:ru-
ments used by the Ebasco ISI Group in the perfor:ance of preservice or in-
service inspections.

2. 0' _ REFERENCE DOC'.'"ENTS
2.1 Ebasco Nucicar Quality Assurance Progra Manual ETR-1001

3.0 ATTACIIMENT - Instru ent Calibratien Log Forn
"

4.0 RESPONSI3ILITY

4.1 It shall be the responsibility of the NDE Supervisor to maintain con-
trol of nondestructive testing instru ents in the he:e Office, in ac-
cordance with Section 6.0 of this procedure.

4.2 It shall be the responsibility of the PSI /ISI Site Supervisor to main-
tain control of nondestructive testing instrumen:s at the plant site,
in accordance with Section 6.0 of this procedure.

5.0 INSTRDENT IDENT!?ICATION

5.1 All instruments covered by this procedure shall be identified using
unique serial numbers permanently affixed to the instrucent (either
manufacturer's serial number or one assigned by Ebasco Services, Inc).

t

5.2 All instruments covered bv this procedure shall have a calibration tag
l or sticker attached, showing date current calibra:ien was perior:ed

and date next calibration is due.
C

6.0 INSTRD'ENT CALIEMTION

6.1 All instruments covered by this procedure shall be es11brated en an
annual basis by the manufacturer, his representative or Ebasco.

6.2 A certificate, documenting the parameters checked and shewing serial
number of the instrument, date calibrated and si;n:ture of the in-

'. dividual responsible for the certificato, shall be provided by the
manufacturer, hic representative or Ebasco.

- _
_ ._
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7.0 INSTRDENT CONTROL

7.1 The cognizant supervisor shall caintain a calibration file which will
,

include the certificate provided by Section 5.2 of this procedure
in addition to the following inforettion.

.

''

(a) Name of instrtraent .

*

(b) Instrument serial nu ber
(c) Date of-last calibration

~
.

.

(d) Name of party perfor=ing last calibration
(e) Due date for next calibration

.

7.2 All instruments when not in use, shall be secured under lock and key
by the cognizant supervisor.

7.3 The cognizant supervisor shall develop and maintain a log for issuance
and return of all instruments in his control. The log will contain
the following information:

.

] ', (a) Name and serial number of instrument.
'

(M Na e of individual to which instrument was assigned.
(c) Date on which instrument was assigned.

4 (d) Date on which instrument is expected to be returned (not to
e exceed calibration due date).' (e) Calibration duc date of instrument.
6

7.3.1 The cognizant superv;sor shall not release for use from his
control any instrucent that is beyond its calibratien due date

, - or any instrument that will be beyend its calibration due date
before it is returned to the secured area.

.

7.3.2 The cognizant supervisor shall review the instru=ent control
log monthly to deter =ine if any instruments require or
vill soon require recalibration. Ee will =ake arrangements

! for removing such instruments from service to allow for re-
calibration. .,

7.3.3 Any instrument that is damaged during use shall be returned to
the cognizant supervisor who shall place a "do not use" tag

,.

on the instruncnt. The tag shall re=ain on the instrument
until da= age has been repaired and instru=ent calibratien checked

,

i and calibration certification issued.

2,
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1.0 SCOPE:

The purpose of this procedure is to establish guidelines and methods for the
initiation, and distribution, to C.E. Co. of deficiency reports during pre-
service inspection activities at the Byron Nuclear Power Station.

2.0 REFEFINCE DOC';"INTS:

2.1 Ebasco Nuclear Quality Assurance Program Manual ETR-1001

2.2 Applicable Quality control Procedures

3.0 ATTACit'INTS :
.

3.1 Ebasco Services Inservice Inspection Deficiency Report Form

4.0 RESPONSIBIL1".':

T 4.1 It shall be the responsibility of the Ebasco PSI /ISI Site Supercisor,
,d or his designee, to identify, document, and transmit to CE. Co Project

i

Construction Department deficiency reports pertaining to preservice
inspection examinations.

| 4.2 C.E. Co Project Construction shall be responsible for obtaining the
I evaluation and disposition 1ug of reported ceficiencies.

4.3 Re-examinations shall be initiated by C.F. Co and be the responsibility
1 of C.E. Co. ;

5.0 IDENTIFICATION OF DEFICIENCIES *

.

5.1 The PSI /ISI Site Supervisor, or his designec, shall initiate a de-
ficiency report in order to notify the C.E. Co of the folicwing:

i

!

Notify C.E. Co of all reportable indications revealed during non-a.
destructive exa=inations.

b. Identify inaccessible components which may require possible re-
design and/or relief from NDE requirements,

c. Report deviations from testing of components that do not lend
themselves to surface and/or vole =ctric examination due to their
material properties and/or geometrical configuratiens. .

( \

.
.

|
s

1,
I
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6. 0 INITIATICN OF A DEFICIENCY REPORT

6.1 The PSI /ISI Site Supervisor, or his designee, shall initiate a de-
ficiency report by cc:pleting par:s 1 and 2 of the E3asco Services
Deficiency Report Forc, and attaching a copy of all the applicabic+

non-destructive examinatica reports. The reptr: shall con: sin
sufficient information such as Fab. ISO drawin: nuzi.,ers equip:2n:
1D #, Field Weld !/, in order to f acilitate C.F..Cc with the processing
of the deficiency.

6.2 Ebasco shall hand deliver all deficiency repor:s to C.E. Co Project
Construction Depart =ent for processing.

7.0 PROCESSINC OF DEFICIENCY REPORTS

7.1 C.E. Co Project Constructica Depar:=en: shall process :he Ebasco
Services Deficiency Repor:s by co=pleting par: 3. If a ncn-confor-ance

is then required, C.E. Co shall = ark tr.e appropriate box atreport ing the botto= of part 3 and shall initiate a non-confor:ance rcpprt
accordance with C.E. Co applicable procedures.,

shall evaluate the need fcr7.2 C.E. Co Project Construction Depart =ent
re-examinatien.C.E. Co shall =srk part 4.0 on the Ebasco Services
Deficiency Report For: N/A. . If re-examinatie - has been dec=ed nec-

for=.essary, C.E. Co shall state so in part 3.0 of the repcr:

Af ter C.E. Co co=pletes their evaluation and fispositten they shall7.3
return the signed Ebasco Services Inservice 1:.spection Deficiency
Report Forn to Ebasco together with a copy (if applicable) of C.E. Ce

,

~ non-confor=ance report.

The PSI /ISI Site Supervisor, or his designee, shall be responsible7.4
for the completion of the details of re-exan!. .ation and report such
in part 4.0 of the deficiency report.

The Ebasco PSI /ISI Site Supervisor, or his dc signce, shall be re-7.5
sponsible for verification of corrective act en for each deficiency<

'

report and shall document this activity by cc:picting par: 5.0 of
deficiency report form.

i

8.0 RECORD OF INSPECTION DEFICIENCY REPORTS

The PSI /ISI Site Supervisor, or his designee. shall r.aintain a log8.1 of all deficiency rcports issued in order to assure preper and tinely~

I

correction.'

Q



_ __ _

Coa 5CD It@wC2s INCOsp02a7Ec

Of3TC88UTIIN3 QU At. TTY A13uR Ancg
. sst so r... .. ..

INSERVICE INSPECTION
-CECO const. . "' " "'

DEFICIENCY REPCRT
(

INSTRUCT!ONS: See Procedure No. IS!.OC.10
"|rCRL,o .ao.see aa..~. ...,..s: : a6 , . . - - - - - -

.

peasTmaCTom CogieacT o.

LESCaerfscos OF CCh89C%C%T Da4T QM $T5f tw
.

1. DESCRIPTION OF deficiency ("f rems f avolved. !=ecifice'ita, Csie or Jesadard to Which Ireas Os fist Co-;*y,
,

Subver Skeren */ Ap:h e: ciel

4

. .. . . .

a.. . a s.. .:w t c,. 6asc . , car...e z.:.: rs

-
- n_
2. REcowuENDED D15P001 TION (Jubmer Jaerca if Assi.coniet .

'.

ma=c a=o s.c a r sa s or aca so ac ccuo t%=, s aisecs. ea 1* Lt =a t

. |
..

3 EVALUATICN AND C15PC517:CN *

|

l

i

.

es aw s * = o s.6 = a r s a t ver6e oa'' NCR
_

_ __ - - - * c ' s t r. =- *- *accuisto
_==.-

4. DET AIL 5 OF RE EXAMIN ATICH (Sub=.* Siesca .f Appi.coblel

-

. --

_

*

.g
* a wt a=0 sec% * v .-s :. . . a s o c. s c . . c. , 6 . . . a , .o. v.e6c oae6.

.

5. vEnir: CAT:0N or cisedfio" O omou
,

87 siegatuac TITLE catt.

.. t =- __._____ _ -- _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - - __ - - - - -

. . _ - _ _ . _ _ _ . - ,



. . -- .. . . .

a ssco scavicci n.conoutta pace 1 er13E2E%u cumn eme mm- , . . . .

un/f t 's INSERYlCE INSPECT |CN nocrentsc.j [i'

UltrasonicExc=inationofClass1&2Pipir Uelds"* '" '~'
.

A Joining Si=ilar & Dissi=ilsr Materials " - '.7'*[e',c s March 12, 19...
d .......o.. .t v.t . o .. e . . . n o , up.. ....:x. u.6 :..

N cnE~ f. ... ..".."..'.. ....=.
## ?

Y,. _g,.
_

o *

-

| *$ ft
1 M} W'

l. SCOPE

"1.1 This procedure describes the manual ultrason.ic exacination of full
penetration si=ilar and dissi=ilar =etal C' ass 1 and 2 piping . elds
ranging in thickness frem 0.2 to 6 inches. This procedure is in
accordance with the require =ents of ASVE SoMer and Pressure *.'essel
Code Section XI,1977 up to and including S~ - er 1976 Addenda.

1.2 The principal objective of exa=ination is t5.e detection, locatien
and evaluation of discontinuities with2a thre veld and adja:-int case
metal. The veld shall be exa=ined by the arngle beas technicue frc=
the outside surface of the piping systes.

2. APPLICABLE DOCUMENTS. CODES AND STANDAP.DS.

2.1 The following docu= cats for= a part of this procedure to the exten:
specified herein.-

2.1.1 ASME Section XI,1977 up to and ine uding Su==er 1975
Addenda -

2.1.2 Ebasco Services In:orporated prccedu.re for " Training
Examination and Certification of Nc ndestructive Exa=inatic
Personnel", NDE 1

.

2.1.3 SNT-TC-IA,1975 edition of A=erican Society for
Nondestructive Testing

3. PERSONNEL CERTIFICATION
.

3.1 All personnel perfor=ing nondestructive ex.==ination shall be
certified in accordance with the Ebasco Sarri:es Incorporated
procedure for "Trainir.g Exssination and Cer=ificatien of
Nondestructive Exa=ination Personnel" whi:h. reflects the guidelices
set forth by the scope of SST-TC-1A.

4. EQUIP. MENT

4.1 Instrument

4.1.1 A pulse-echo ultrasonic flav detection instru=ent shall be
employed. It shall generate, recei.e, and present on a
cathode-ray tube (CRT) screen, pulses in a frequency range
from one to five .".Hz.

4.1.2 The instrucent shall be equipped wi=h a stepped gain
control calibrated in units of 2 d3 or less.

..

-, , ,_ _ _ _ _ ,__ _ _ _
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4.1.3 The system performance characteristic of the instrument
shall be verified at least once a year.

4.2 Search Unit
'

.

4.2.1 Search units may contain either single or dual transducer
elements.

4.2.2 The search units shall consist of a transducer and an angle
beam vedge. The unit may be ce= prised of two separate
parts or it cay be an integral unit.

4.2.3 For general use, the search unit's transducer shall have an
active area of not less than 0.04 sq inch nor = ore than 1.0
sq inch. Under certain circunsta=ces, such as evaluatien
of indications, other sizes may be employed.

4.2.4 The search unit cable shall be of . coaxial type and shall
not exceed approximately 30 feet so as not to i= pair,

gg) communication between inspection : sam me=bers.N
,

4.2.5 A nocinal beam angle of 45 degrees in the material shall be
employed. Other angles may be emp loyed for evaluation of
an indication, or where vall thickness, geetetric
configuration or 'cetallurgical cen sition impedes effective.

use of 45 degrees angle beam for e xamination.

4.2.6 Nominal frequency of 2.25 MHz shall be e= ployed. Other
frequencies may be e= ployed if var ables, such as|

.

production caterial grain structure, necessitate the use of

other frequencies in order to assu.re penetration or i= prove
resolution.

4.2.7 In general, shear mode of wave pro agation shall be used.
Refracted longitudinal sede of wav e propagation =ay be used
if grain structure or other condition impedes the use of
shear wave.

4.2.8 The angic beam vedges shall be vit:.in + 3 of nominal

value. This shall be checked on a standard reference block
such as IIW or Roepas whenever any doubt arises about the
tolerances.

5. COUPLA.NT

gd
5.1 A client approved couplant, capable of con:!ucting ultrasonie

vibrations from the transducer to the exacination surface, shall be
used,

l
|
|

L
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5.2 The couplant indentification and batch nu:ber shall be recorded on
the calibration data sheet.

6. EXAMINATION COVERAGE

6.1 Scanning shall be done with an overlapping of each scan at least by
10 percent of the transducer dimension measured perpendicular to
the scan path.

7. SEARCH UNIT MOVE E NT

7.1 The rate of search unit =ovecent shall not exceed 6 inches /second
unless calibration has been verified at tna higher scanning speec.

8. SCANNING SENSITIVITY

8.1 Scanning shall be done at twice (+6 dB) the primary reference level
- as a mini =um but recording of ultrasonic reflectors shall be done

at the primary reference level. -

9. SURFACE PREPARATION

9.1 The examination surface shall be free of irregularities, loose
material, or coatings which interfere witn ultrasenic wave
transmission. -

10. IDENTIFICATION OF EXAMINATION AREAS

10.1 The client shall provide the proper identification syste,m. , ,

_

11. INSTRUwENT CAL!SRATION
*

11.1 Screen Height Linearity

The ultrasonic instrument shall provide screen height linearity
within 5 percent of full range for at lean 80 percent of full
.craca height (FSH).(baseline to maximum c:librated screen points).

,

11.1.1 The follcwing procedure thall be used for screen height
linearity calibration. Position : angle beam or a
straight bes= search unit in such a way on a calibration

block so that echoes can be observed frem any two
reflectors. Adjust the search unit position to give 2 to I
ratio of a=plitudes between the t.7 ethoes, with the larger

i set at 50 percent of full screen S u;ht. Without moving
the search unit, adjust sensitivitj (gain) to successively

*

3
. .. .

..

l .

)

t
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1 bb
set the larger echo from 100 percent to 20 percent of FSH
in 2 dB steps and read the a:plitude of the s= aller echo at
each setting.- The reading shall be 50 percent of the
larger amplitude, within 5 percent of FSH. The settings
and readings shall be estimated to :he nearest 1. percent of
full screen.

-
. . . .

11.2 Amplitude Centrol Lineariev

The ultrasonic instru ent shall utilize an amplitude control,
accurate over its useful range to + 20 per:en: of :he nominal

_

amplitude ratio, to allow measure =ent of indications beyond the
linear range of the vertical display on the screen.

~

11.2.1 The following precedure shall be used for A=plitude Control
' Linearity Calibre: ion. Posi:ica an angle bea= or a

straight beam search unit in such a way so that an echo..

from one reflector in a calibration blo:k is peaked on the
screen. With the increase and decrease in attenuatica
shown in the following table, :he echo a:plitude shall fall
within the specified limits. The setting and readings
shall be esti=a:ed to the nearest 1 percent of full screen.

Indication Set dB Control Indication Li=its
at : of Full Screen Chanre % of Full Screen

1

80 6 dB 32 to 4S:-

; 80 - 12 dB 16 to 24
[ 40% + 6 dB 64 to 96
; 20 + 12 dB 64 to 96% ..

i 11.3 The instrument calibration may be perfor:ed on any calibration
block, including an IIW or Ro= pas block, and need not be perfor=ed
with the same search unit used in the next exa:ination.

,

11.4 The instrument calibration for screen height and a:plitude control,

linearity shall be perfor=ed at the beginning cf each pericd of ,

,
extended use or every three months, whichever is less. This shall
also be perforced whenever any douot arises about the instru=ent's

, functions. Results shall be recorded on the UT Instruman:
| Calibration Sheet.
l

12. BASIC CALIERATION B:.OCKS
'

*

t 'T 12.1 The basic calibration biccks shall be =ade from material of the
[ same ncminal diameter and nominal vall thickness or pipe schedule

as the pipe to be exa=ined.

'l



c Asco scavices excewomeo nec 5 oriS
E,:h,,,O Cua u n issu - Cr c~ = e m o:

.fINSERVICE IN5FECT:CN PROCEDURE Ho.me u s 2.,s

ma - - _m. =., -

Ultrasonic Examination of Class 1 & 2 PipinE Welds ,_,,,o, caves

I g Joining Similar & Dissimilar Materials a r v':' e'' _ March 18, 1931

'\
.EP-..;ES 485sE C'

,,

U
January 9, 1981

.E. .....a: ....c.;

A'l W-cLt
1 -

12.2 The calibr tion blocks shall be fabricated fro = one of t5e
materials specified for the piping joined by the veld.

12.3 Where the exacination is to be perfor=ed freci only one side of the
joint, the calibration block =aterial shall be of the same

'

specification as the =aterial on that side of the joint.

12.4 If =aterial of the sac:e specification is not available, =aterial of
si=ilar che=ical analysis, tensile properties and =etallurgical
structure =ay be used.

12.5 The finish on th s surfaces of the block shall be representative of
the surface finishes of the piping.

12.6 Notches and side drilled holes shall be used to establish the DAC.

12.7 The client shall provide the calibration blocks confor=ing to ASMI-

Section XI,1977 up to and including Su==er 1978 Addenda,
s

.

13. SYSTEM cal.IBRATION

13.1 General

13.1.1 Coc:plete ultrasonic exa=ination sy.ste= calibration,
establishing the DAC curve, shall ~=e perfor=ed prior to
each exa=ination, or series of si=ilar examination.

13.1.2 Calibration shall include the co=pEete ultrasonic
examination systa=. Any change in search units, shoes,
couplant s, cables, ultrasenic instru=ents, recording
devices, or any other parts of the exa=ination syste= snall
be the,cause of calbration check. "'he original calibration
shall be performed on the basic ca'.ibration block and
calibration checks shall be performed as per Article 13.3
of this procedure.

13.1.3 The maxi =u=' calibration indicatione shall be obtained with
the sound beac oriented essentia11j perpendicular to the

! axis of the calibration reflecter. The centerline of the
I search unit shall be at 1 cast 3/4 'nch from the nearest
j side of the block.

.

13.1.4 The temperature difference between the exa=ination and
calibration bicek surfaces shall n.:t exceed 250F (14cc).s

13.1.5 Calibration shall be perfor=ed fror= the outside surface of

the calibration block.

L
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13.2 Calibration

13.2.1 The examination for reflectors parallel to the veld shall,
in general, be perfor=ed by a one-half V path from two
sides of the veld. If variables, such as those referenced
in Section 14.1 of this procedure, prevent the use of
one-half V examina: ion, the beam path shall be increased a
minimum of one-half until complete examination velu:e is

' covered. The examination for reflectors transverse to the
veld shall be performad by one nalf V path in cuo
directions along the veld. It may also be necessary,
particularly in thin vall piping, to increase the
examination bea= angle.

13.2.2 One-half V Path Technicue

Using the 1/4t and 3/4t side drilled. holes, establish :he
sweep range calibration by positioning the hole responses

h at convenient intervals along the sweep and mark the
- d locations on the screen. The DAC shall be estaelished

using the side drilled holes so that the =axi=um a plitude
point is at 80 percent (FSH). Mark the locatien and
amplitude on the screen. Without adjusting tne instrumen:
controls, maximize response from :ne re=aining hole and
mark its aeplitude and location on the screen. Connect the
maximum amplitude points with a s occh curve and
extrapolate this curve an addition:1 1/4t to cever full

examination range. This curve (D!.0) is the pri=ary
reference level and recording of ultrasonic reflectors

'

shall be performed at this sensitivity.
.

Note: For evaluation of indications close to ID surface,
establish the sensitivi:y f::m the inside diameter
(ID) surface notches by setting the indication
amplitude at the icvel of th2 DAC curve.

*13.2.3 Greater Than One-half V Path Technicue
_

Ucing the required V paths, ie full V, one and one-half V
etc, establish the sweep range calibratica by positioning
responses frco the appropriate ID :nd CD notches at
convenient intervals along the swe p and = ark notch
locations on the screen. The DAC :nall be established by
setting the =aximum response fro: :..c one-hali V path ID,

g/ notch to 50 percent (FSH) and mark the location on thew
,

L screen. Without adjusting the inr.rument cor.trels, obtain
o
k

h

i
,
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raximum response from the re=aining notch echoes in the
test region and mark the locations on the screen. Connect-

the maximum amplitude points with a scooth curve to for=
the DAC. This curve is the pri=ary reference level and
recording of ultrasonic reflectors shall be perfor:ed at
this sensitivity.

. .

.A .-

13.2.4 Electronic DAC: If an electronic distance a:plitude
' correcting cevi.ce is used, the primary referen:e retpense
shall be ecualized at a necinal 50 percent of full screen
height over the distance range to be e= ployed in the
examination. (The actual readings representing a=plituce
and sweep shall be recorded on the calibration data sheet.).

13.2.5 Recordine of Calibration Data: Particulars of system
calibration snail oe recorcea on the calibration data sheet.

13.3 Calibration Check

u) 13.3.1
~

A system calibration check, which is the verification of

the instru=ent sensitivity and sweep range calibration,
shall be performed at the start and finish of each
examination or series of si=ilar examination, with any
change in exa:inatica personnel, and at least every 4 hours
during an exa:-instion. Calibration checks =ay be perfor:ed
on either the block used for initial calibration, or a
simulator approved by the client.

~

13.4 Corrective Action
t ~

_. . .

13.4.1 If any point on the DAC curve has descreased 20 percent or
2 dB of its a=plitude, all data sheets since the last

calibration shall be marked void. A new calibration shall
be made and recorded and the voided exa=inatien area snall
be reexamined.

'13.4.2 If any point on the DAC curve has increased more than 20%
or 2 dB of its a=plitude, recorded indications taken since

the last valid calibration or calibration check may bc
reexamined with the correct calibration and their values,

'

changed on the data sheets,

13.4.3 If any point on the DAC curve has caved on the sweep linep

p - more than 10 percent of the sweep division reading, correct
), the sweep range calibration and note the correction of the,,j

.

(

|o

@
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examination record. If recordable reflectors are noted on
the data sheets, those data sheets shall be voided, a nev
calibration shall be recorded, and the voided examination,

areas shall be reexamined. .

.

14. EXAMINATION

14.1 Reflectors Parallel to the Weld Seam
The angle beam exa= nation for reflectors parallel to the veld
shall, in general, be performed by a one-half V path from two sides
of the veld.

If variables such as access, veld configuration or vall thickness
preclude half V exa=ination, the exa=ination shall be perfor=ed by
at least a full V path from one side of the veld.

14.2 Reflectors Transverse to the Weld Seam
The ancie beam exz=ination for reflectors tran'sverse to the veld
shall be perfor=ed on the veld crown by one-half V path in two

ggdk directions along the veld in a single scan path.

14.3 Directions and Extent of Scanninr:
Ultrasonic energy snali pass in all the required directions and the
extent of scanning shall .be such that the ultrasonic beam passes
through the entire exssination volu e as indicated in Figure I of
this procedure.

15. AUSTENITIC WELDS
.

15.1 When both caterials involved are austenitic, calibration block '

shall be fabricated from one of the caterials specified for the
piping being joined by the veld.

15.2 When one of the materials involved is austenitic and the other is
of ferritic, two calibration blocks shall be fabricated one for
the austenitic =aterial and the other for the ferritic =aterial

cspecified for piping being joined by the veld. Examination from
austenitic side of the veld shall be perfor:ed with austenitic
block and exa=ination from the ferritic side of veld shall be
perforced using the ferritic steel block. For reflectors

transverse to the uc1d, exa=ination shall be perfor ed using the
block which is core attenuative (ie higher sensitivity).

15.3 The notch depth fer austenitic calibration blocks shall be 10
qdh percent of nominal pipe vall thickness.
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16. DATA RECORDING AND EVALUATION
. ..

16.1 For each indication that equals or exceeds the reference level, the
search unit location and orientation, and the following
information, shall be recorded on the Indication Data Sheet.

16.1.1 Peak amplitude as either dB frem the reference level, or as
a percent of DAC curve, sweep reading to teflector, search
unit position, search unit location, sound beam direction

16.1.2 Minicum sweep reading to reflector and position of search,

unit at reference level a=plitude

16.1.3 Maxieum sweep reading to reflector and position of search
unit at the reference level amplitude

, 16.1.4 Scarch unit positions or locations parallel to the
reflector at the end points chere the reflector amplitudel equals the reference level (length of reflector)

E-
,

16.2 For each indication that exceeds 50 percent of reference level
amplitude but does not equal the reference level, the following
infor=ation shall be recorded on calibration data sheet and or
strip chart paper (if used).

16.2.1 Search unit position for peak amplitude

16.2.2 Direction of scan
.

16.2.3 Peak amplitude as either dB from the reference level, or as
a percent of DAC

16.3 Further evaluation of reportable indications to determine
disposition and/or the need to make repairs shall be the
responsibility of the utility owner.

1

17. REPORTS

17.1 A detailed ultrasonic examinatien report shall be prepared using
the applicable report forms provided at the end of this procedure
and any additional sketches or photographs as may be applicable.
If no reportable indications are detected it shall be so noted on
the appropriate report form.

L'

-
.
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17.2 Data shall be entered, as required for each item in the b ank space
provided on the calibration data sheet, and if used, on t e
indication data sheet, klere data is not ger:ane for the specific
item the blank space shall be marked N/A to indicate that d:ta is
not applicable.

17.3 Prompt (24 hours) notification of reportable indications s 111 he.

made to the representative designated by the utility-evner.
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1. Add the_followinz_ subsections to section 3.0 .

3.2 A Level I individual r.:ay i=plenent written ultrasonic exa:ination instructions
under the guidance of a higher level individual. The Level I individual
shall not indpendently evaluate or accept the results of the ultrasenic
examination.

3.3 In the process of being qualified and certified to at least Level I in the
ultrasonic cethod, an individual shall be censidered a Trainee. A Trainee
shall work along with a certified individual and shall not conduct indepen-
dently any test, interpret any results of a test, or write a report of.

test results.
(

.

2. Add the follavine to subsection 4.2.6

The clients Level III shall be notified verbally, within 24 hours, if it was
necessary to use test frequencies other taan 2.251:Hz.

.

3. Add __ the folleving to subsection 4.2.7

The clients Level III shall be notified verbally, prior to using the refracted
longitudinal mode of vave propagatien.

4. Add the following to subsectien 5.2 .

Couplant shall be certified to have a total halogen content of 300 PP11 or less.

5 A_dd the followine after the fifth sentence of subsection 13.2.2
.. . ..

However, if it is possible to detect the next side drilled hole beyond the 1/2'.' 'Path, then the response from this hele shall be used to extend the DAC curve
beyond the 3/4t hole, rather than extrapolating the curve. . - - - _ . . . _

6. Revise the first line of subsection 16.2 to read: For each indic~ation that
exceeds 40 per cent of reference level. . - .

_--
. . .. . . . . - .

I m

.

.

4
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l. SCOPE

1.1 This procedure describes the manual contact ultrasonic exa=ination
of full penetration Class I and Class 2 vessel welds in ferritic
material greater than 2 in. (51 =m) in thickness including reactor

* vessel welds. This procedure is in accordance with the
require:ents of ASME Boiler and Pressure Vessel Code Section XI,
1977 up to and including Su==er 1975 Addenda.

1.2 The principal objective of examination is the detection, location
and evaluation of discontinuities within the veld and adjacent base
metal. The veld shall be examined by the straight beam and an;1e.

beam technique from tne outsice surface of tne vessel.

2. gf,LJ,C,A3LE,p,0,CQ'E,N,TS, CCD,ES AND STANDARDS
,

2.1 The following documents form a part of this procedure to the extent.

specified herein.
.

t
.

2.1.1 ASME Section II,1977, up to and including Sumer 1973
Addenda

2.1.2 Ebasco Services Incorporated procedure for " Training
Exa:ination and Certification of Nondestructive
Exa=ination Personnel", NDE 1

2.1.3 SNT-TC-1A, 1975 edition of A=erican Society for
Nondestructive Testing

2.1.4 ASME Section V,1977, up to and including Su==er 1978 -

Addenda
_

3. P,ERSONNEl. CERTIFIC,ATJON
,

3.1 All personnel perfro=ing nondestructive examination shall be
certified in accordan.ce with the Ebasco Service Inccrporated

c
procedure for " Training.Exa=ination and Certificatien of

Nondestructive Examination Personnel" which reflects the guideline
set forth by the scope of SNT-TC-1A.

4 EQUIPMENT

4.1 Instrueent

i
4 4.1.1 A pulse-eche ultrasonic flaw detection instrucent shall be

employed. It shall generate, receive, and present on a
; cathode-ray tube (CRT) screen, pulses in a frequency range

from one to five MHe.
d

g -- ,-. _ _ _ _ . - -
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4.1.2 The instru=ent shall be equipped with a
stepped gain control calibrated in units of
2 dB or less.

4.1.3 The system perfor=ance characteristic of the instru=ent
shall be verified at least once a year.

~

4.2 Search Unit

4.2.1 Search units may contain either single or dual-transducer
elements.

4.2.2 The angle beam search units shall consist of a transducer
and an angle wedge. The unit =ay be co= prised of the two.

separate parcs or it =ay be an integral unit.

4.2.3 The search unit's transducer shall have an active area of
less than 0.04 sq inch nor more than 1.0 sq inch.not

<'qdh)
*

4.2.4 The search unit cable shall be of coaxial type and shall~

not exceed approxi=ately 30 feet so as not to i= pair
con =unication between inspection team =e=bers.

4.2.5 A beam angle of 45 and 60 degrees in the =sterial shall be
employed for angle bea= exa=ination. Other angles =ay be
e= ployed for evaluation of an indication, or where vall
thickness or geo=etric configuration or =etallurgical
condition i= pedes effective use of 45 and/or o0 degree
angle beam of exa=ination.

4.2.6 No=inal frequency of 2.25 MHz shall be e= ployed. Other
frequencies =sy be e= ployed if variables, such as
production material grain structure, necessitate the use
of other frequencies in order to assure penetration or
improve resolution.

4.2.7 In general, shear = ode of wave propagation shall be used
for angle beam exa=ination. Refracted longitudinal = ode
of wave propagation may be used if grain strue:ure or
other condition i= pedes the use of shear wave.

4.2.8 The angle bes: wedges shall be within +30 of nc=inal
\ value. This shall be checked on a standard reference

block such as II'' or Ro= pas wherever any doubt arises,

about the tolerances.
I

e

L

.
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5. COUPLANT
.

5.1 A client approved couplant, capable of conducting ultrasonic
vibrations from the ransducer to the veld surface, shall be used.

5.2 The couplant identification and batch nu=ber shall be recorded on
the Calibration Data Sheet.

6. EXAMINATICN COVERAGE

6.1 Scanning shall be done with an overlapping of each scan at least by
10 percent of the transducer di=ension ceasured perpendicular to
the scan path.

..

6.2 Whenever feasible, the scanning of the examination volute shall be
carried out from both sides of the veld. Where configuration er
adjacent parts of the co:ponent are suca that scanning frc: both
sides is not feasible, this fact shall be included in the report of

i the examination. Angle beam examination shall be done using a
qgf one-half V patn.

7. SEARCH UNIT MOVEMENT

7.1 The rate of search unit movecent shall not exceed 6 inches /seccnd
unless calibration has been verified at the higher scanning speed.

8. SCANNING SENSITIVITY

8.1 Scanning shall be done at twice (+ 6 dB) the pri=ary referen:e
level as a mini =um but recorcing of ultrasonic reflectors shall be
done at the pri=ary reference level.

9. SUP. FACE PREPAR.*. TION

9.1 The examination surfcce shall be free of irregularities, loose
material, or coatings which interfere with ultrasonic wave

c

transmission.
.

10. ELECTRONIC DAC

Manual scanning with electronic distance acplitude correction is not
permitted.

.

( 11. _ IDENTIFICATION OF EXAMINATION AREAS,

11.1 The client s'aall provide the proper identification syste=.

.
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12. INSTRLHENT CALIBRATION

12.1 Screen Heicht Linearity

12.1.1 The ultrasonic instrueent shall provide screen height'

linearity within 5 percent of full range for at least 60
percent of full screen hei ht (FSii)(baseline to maxi =u:E

.

calibrated screen points).

12.1.2 The following procedures shall be used for screen height
linearity calibration:

(a) Position an angle beam search unit on the reference
standard so enac indications from both the 1/2 I and

.

3/4 T holes are visible (other reflectors vnich
provide the 2 to 1 ratio required in (b) may be
substituted).

(b) Hanipulate search unit to establish a 2 to I ratio of
amplitudes between the two indications with the
larger at 80 percent FSii .

(c) Without :oving search unit, adjust sensitivity to run
the higher response frec approxi=ately 100 percent to
20 percent FSP. in 2 d3 steps (10 percent it fine
control available).

(d) Read and record the relative a=plitudes of the two
indications to the nearest 1 percent.

.

(e) If the smaller indication's a=plitude is not 50
percent of the larger indication's a=plitude, within
5 percent of TSH, the instrument shall not be used
for examinations, until corrected.

Note Alternately, for screen height linearity calibration, a
straight be~a= search unit =ay be used on any calibration '

block which vill provide amplitude differences.

12.2 Aeplitude Cantrol Linearity
.

12.2.1 The ultrasonic instru=ent shall utilize an a=plitude
control, accurate over it s useful range to ; 20 percent of

'

the nominal .icplitude ratio, to allow ceasure ent of
,g indications beyond the linear range of the vertical

display on the screen.



. _ . - . .. -. . . . . . . . . . . ~ . . . . . . ... .. ... ... .

actsca secvices incexcocarco exec 5 or 2.fy
Cw' cuALITY A$$UR ANCE ENGINEEttNG

INSERVICE INSPECTION PRocteuRE No N. : i.isa am.vs s

Ultrasonic Manual Examination of Class 1 & 2 '[,'[e, caves*

4 Vessel Wels Including Reactor Pressure Vessel Velds arvisiew March 18. 1981g ..... _ ...... .

January 23. IcEl
,

.c. ..a...t- .... .

I

12.2.2 The following procedure shall be used for A=plitude
Control Linearity Calibration - Position en angle beam or
a straight beam search unit in such a way so that an echo
from one reflector in a calibration block is peaked on the
screen. With the increase and decrease in attenuation

- shown in the following table, the echo a:plitude sna11
fall within the specified limits. The setting and
readings shall be estimated to the nearest I percent of
full screen.

Indication Set at dB Control Indication Li=its Per-
Percent of Full Screen Chanee cent of Full Screen

80% 6 dB 32 to 48*-

80: - 12 dB 16 to 24%
40% + 6 dB 64 to 96%
20% + 12 dB 64 to 96%-

( 12.3 The instrument calibration may be performed on any calibration
A block, including an IIk' or Rc= pas block, and need not be perfor=ed

with the same search unit used in the next exa=ination.

12.4 The instrument calibration for screen height and amplitude control
linearity shall be perfor=ed at the beginning of eacn period of
extended use or every three =enths, whienever is less. Inis shall
also b'e performed whenever any doubt arises about the instrument's
functions. Results shall be recorded on the UT Instrusent
Calibration Sheet.

12.5 Beam Spread Measurement .

12.5.1 Measurement of beam spread in vertical plane of angle bea=
search units shall be performed at the beginning of each
period of extended use (or every 3 months, whichever is
less).

12.5.2 Beam spread shall be perfor=ed for each angle be:m search
unit used for examination and may be perfor=ad on any
basic calibration block.

12.5.3 Measurements of beam spread in the vertical plane shall be
made on the side-drilled hole. The 50 percent DAC
amplitude limit of the primary lobe of the beam shall be

s

'e

Q.);
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Plotted by calibrating the beam centerline in accordance
with 16.1.2 (a) through (c) and proceeding with the
following:

-

(a) Increase the amplitude of the indications two ti=es
(6 dB change) so the curve carked on the screen
represents the 50 percen: DAc line.

*

(b) Position for maxieum indication from the 1/4 T hole..

Move search unit tcward the hole until indication
equals the 50 percent DAC line. Mark a s=all nu=ser
2 on the indexing strip at the scribe line.

(c) Move search unit away from the hole until indica:ica.
.

equals the 50 percent DAC line. Mark a scall nu:ber
2 on the indexing strip at the scribe line.

(d) Repeat these ceasure=ents on the 1/2 and 3/4 T holes
parking the pcsttions on the indexing strip .wi:h,

small nu:oers 4 and 6.

(e) Plot these points on a full-scale draeing of the
projected bea= path. Positions are plo:ted wits
respect to the ver:ical projection si the fron: of
the search unit; ano deptns are plotted at 1/*, 1/2,
and 3/4 of the thickness equivalent to the 1/8, 2/S,
and 3/8 of the vee path.

(f) Draw a straight line through the cen:erline pein:s
.. and extend thu line to the search uni:. '~ i sn

indicates the beam cen:erline point on the search
unit. The beam angle cay be read with a pretractor
as the angle be: ween the beco centerline and a
perpendicular line to the exasination surface such as

'the search unit front-line projection.

(g) Connect small number points 2, 4 and 6 at the lever
edge of the beam and the si=ilar points at the upper
edge of the beam. These two lines represent the 50,

percent DAC a ::plitude limits of the beac: =casured on
the side drilled hole. Projec: the lines to cross
and measure the angle be:veen the lines. This is the
beam spread angle of the full beam censured at the 32

} . percent DAC acplitude level on the side-drilled hole.
(

-,
.
|
.
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13. BASIC CALISRATION BLOCKS

13.1 The caterial from which the block is fabricated shall be ; om oneof the following:

(a) Nozzle dropout from the component
.

(b) A co=ponent prolongation
(c) Material of the sa=e material specification, product -. :- -

heat treatment as one of the caterials being joined

13.2 The finish on the surface of the block shall be representar v3 of

the surface finishes of the component.

13.3 Drilled holes in the basic calibration block shall be ura; .c

establish the primary reference responses for examinatice.
notches shall also be used, if needed, for evaluation of
indications close to surfaces.

13.4 Other particulars related to basic calibration block shall b2 in

with that of Paragraph T-34, Article 4, AS?.E Secti r. V.agreement

13.5 The client shall provide the calibration blocks confor=ing t.
Article 4, ASME Section V up to and including Su=:er 1978 Ad. enda.

|

i 14 SYSTEM CALIBRATION1 -

3

14.1 .Ceneral
1
,

! 14.1.1
I Complete ultrasonic exa=ination system calibratien,
i

-

establishing the DAC, shall be performed prior to e.* -

.

examination, or series of similar examination.

|

|

|
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14.1.2 In case of angle beam, the maximum calibration indications

shall be obtained with the sound beam oriented essentially
perpendicular to the axis of the calibration reflector.

14.1.3 The centerline of the search unit shall be at least 1-1/2.

in. (38 c:m) from the nearest side of the block.

14.1.4 Calibration shall include the cocplete ultrasonic

examination system. Any change in search units, shoes,
couplants, cables, ultrasonic instruments, recording
devices, or any other parts of the examination system

, shall be the cause of calibration check. The ori inalE

calibration shall be performed on the basic calibration
block and calibration checks shall be performed as per
Article 14.2 of this procedure.

14.1.5 The temperature' difference between the examination and

calibration block surfaces shall not exceed 25 F
(14 C).

.

.

14.1.6 Calibration shall be performed from the outside surface of
the calibration block.

l . .

14.1.7 Particulars of system calibration shall be recorded on
calibration data sheet. '

!

| O
I

I

l
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14.2 Calibration Check
.

14.2.1 A system calibration check, which is the verification of
the instrument sensitivity and sweep range calibration,
shall be perfor:ed at the start and finish of each
examination or series of si=ilar examination, with any-

change in examination personnel, and at least every 4
hours during an examination. Calibration checks =ay be
perfor=ed on either the block used for initial
calibration, or a simulator approved by the client.

14.3 Corrective Action

14.3.1 If any point on the DAC curve has decreased 20 percent or
2 dB of its a=olitude, all data sneers since the last
calibration check shall be marked void. A new calibratien
shall be = ace anc recorded and the voided examination areashall be reexa=inea.

7
.(,) 14.3.2 If any point on the DAC curve has increased more than 20

percent or 2 da of its a:plitude, recorded indications
taken since the last valid calibratien or calibration
check may be reexamined with the corrective calibration
and that valee changed on the data sheets.

14.3.3 If any point on the DAC curve has coved on the sweep line
more than 10 percent of the sweep divisien reading,

the sweep range calibration anc note tnecorrect

correction of the exa:ination record. If recordable
reflectors are noted en the data sheets, those data sheets
shall be voided, a new calibracien shall be recorded, and
the examination voided areas shall be reexaminad.

15. STRAIGHT BEAM SCA!CiI!!C

15.1 For Laminar Reflectors

When scanning for laminar reflectors, two exacinations are
i perfor=cd si=ultaneously with the sa=e calibrarien described bclow
,

in 15.1.1. However, the examina:ien volu=e and acceptance criteria',

l. dif fers as referenced in 15.1.2 and 17.1 respectively.

' V
,
i .

I

_ _ . . . _ _ - _ _ . - _ _ - -
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15.1.1 calibration: Using the 1/4 t and 3/4 e side-drilled
holes, establish the sweep range calibration by
positioning the hole responses at the 2nd and 6th cajor
horizontal screen divisions respectively. Also, verify
that the response from the 1/2 t hole is at the 4 n'

t

horizontel division on the screen. Next, place the search
unit on the co:ponent under examination. Adjust the
sensitivity so that the response from the initial back
reflection is at 50 oercent (+ 5 oercent FSii) . This is

' the reference sensitivity used for exacinatien.
,

I Note: When the examination is perfor=ed from the tapered

| surface at a transition in thickness of the
component, angle ceam longitudinal waves travelling

j essentially perpenci:ular to the back surface ay be
g used to =sintain the oack refic: tion.L

? 15.1.2 Examination: Exa=ination shall cover the follcuing:

(a) The entire exesination voluce as indicated in Fig. 4 to 9

Note: This examination is intended for recording lacinar
I reflectors for acceptance.

(b) The base =sterial :hrough which angle been vill travel
during angle beam examination

|

Note: This exa=ination is intended for recording lacinar
reflectors vnich might affect the interpreta:icn of
angic beam result s.

15.2 For Planar Reicetors

.- 15.2.1 calibration: Using the 1/4 t and 3/4 t side drilled
holes, establish the sweep range calibration by'

the 2nd and 6th majorpositioning the hole responses at ,

horizontal screen divisiens respectively. Also, verify
)1

that the response fres the 1/2 : hole is at the a:5'i

The DAC shall be!I longitudinal division on the screen.
established using :he 1/4, 1/2 and 3/4 t holes so :na: :ne'

i maxicum a:plitude point is at c0 percent ? ??. . S < the
Vi:hou: Ja'sti=clocation and acolitude on the s:reen.

'ontrais maxici rcS73n3*5 fi#2 "*
l the instru=en: c'

Icca: 2 ni on

| Qq remaining holes and cark the a:plitudes an:
\ w1

1

1
a

|
_- - - _ _ . - - - _ _ _ - - _ _



:esco scavices n:cowscarro ease H e,1
E eCOd ou tir, assuRa~ce c~c,stsmuc

p*g A/12 7s INSERVICE INSPECTION
PROCEDURE No. k"* I :-**-" _

LEGLNO SAIE
Ultrasonic Manual Examination of Class 1 & 2i = _inoic.vesVessel Welds Includin:; Reactor pressure Vessel Welds A E vi s'CN Match IQ, 1931

NEP6 ACES eS&,E C.

January 23, 1911.

aE. raE...E: . . . :. .

1

the screen. Connect the maximum amplitude points with a
smooth curve and extrapolate this curve an additional
1/4 t to cover the full examination range. Tnis curve is
the pri=ary reference level and recording of ultrasonic
reflectors shall be performed at this sensitivity (see
Figure I for typical DAC).

15.2.2 Examination: The examination shall cover the entire
examination volume as indicated in Fig. 4 to 9.
Penetration shall be verified by obtaining a reflection
from the opposite surface of the material being examined
when the two surfaces are parallel.

16. ANGLE BEAM SCANNING

16.1 Calibration

Using the 1/4 t and 3/4 t side drilled holes, establish the sweep
,)s range calibration by positioning the nole responses at the 2nd and'

6th major horizontal screen division respectively. Also, verify
that the response from tne 1/2 : hole is at the 4 h horizontalt

division on the screen. The DAC shall be establisned using the
1/4, 1/2 and 3/4 t holes so that the caxicum a plitude point is at
80 percent FSH. Mark the locatica and amplitude en the screan.
Without changing the instu=ent controls maxi =ize responses from the
remaining holes and mark the amplitudes and locations on the
screen. Connect the =aximam amplitude points with a smcoth curve
and extrapolate this curve an additional 1/4 t to cover the full
examination range. This curve is the primsry reference level and
recording of ultrasonic reflectors shall be perforced at this
sensitivity (see Figure 2),

16.1.1 Calibration Correction The 450 angle beam shear wave
reflects well t' rem a corner reflector. However, = ode
conversion and redirection occurs to part of beam when a
600 angle beam shcar wave hits the same reflector. This

eproblem also exists to a lesser degree throuchout the
500 to 700 angle beam shear wave range. This
correction is required in order to be equally critical of
such an imperfection regardless of the examination beam
angle.

(a) Using the same sensitivity established above.
position the search unit for =axi um a=plitude from(d

s

the square notch on the opposite surface. "X" = arks
the peak of the indication on the screen near sweep
line 8. (Figure 2)
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(b) The opposite surface square notch =ay give an
indication 2 to 1 above DAC at 450 and 1/2 DAC at600 The scuare notch in :he exa ination surfa:e
vill give a low a:plitude if detec:ed. The re fore ,
the indication from the scuare notch must be
considered when evaluating reflectors at the top or
bottom surface. (See figure 3A.)

16.1.2 Positien Calibrati:n: Position calibration cay be used as
an aid in locatin: refle::crs and nees only be perforte:
for evaluation of indica icns. However, steps (a) througn
(c) can also be usec for bes: spread =easure=ent as
perfor=ed in 12.5.3 of this procedure. Tne follo.ing*

measure =ents =ay be = ace with a ruler, scale or marked on
an indexing strip.

(a) Position the search unit for maxi =u: response frec
: the 1/4 hole. Place one end of the incexing s: rip'

A
(j);

, extending in the dire:: ion of the bea=. Mark the
against the front of the searen unit, the other end

number 2 on the indexing strip at the scribe line
which is directly above the hole. (If the search

'

unit covers the scribe line the = arks may be cade on
the side of- the search unit. ) (Figure 2)

(b) Position the search unit for =axi=us indica:icns free
the 1/2 and 3/4 t heles. Keep the sa:e end of the
indexing strip agains: the front of the search unit.
Mark nu=bers 4 and 6 on the indexing s: rip at thescribe line.

(c) If possible, position the search unit so that the
beam bouaces from the opposite surface to the 3/4
hole. Mark the nucber 10 on the indexing strip at
the scribe line.

(d) Position the search unit for the maxi =um cpposite
surface notch indication. . Mark the number 5 on theindexing strip at the scribe line.

(c) The calibration numbers on the indexing strip
indicate the position directly over the refle:ter in
sixteenths of the Vee path.;

r5
(

.
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(f) The depth from the examination surface to the
reflector is T at 8, 3/4 T at 6 and 10, 1/T at 4,
1/4 T at 2, and 0 at O. Interpolation is possible
for smaller increments of depth. This =easurement
may be corrected by the radius of the hole if the
radius is considered significant to the accuracy of
reflector's location.

Note: Figure 3B gives an exa= ale of above ceasure=ents.

16.2 Examination

The examination volume shall be scanned with angle bea= search unit
directed born at rign angles to the welc axis and along the veld
axis. Wherever feasiole, each examination shall be perforced in
two directions, ie, approacning the veld f cs opposite directions
and parallel to the veld froc opposite directions. These
examinations snail be cendue:ed using two beam angles (nominal
angles of 45 ana 60 degrees) from each dire: tion. The extent of

s
.,

r'N
scanning shall be sucn that ultrasonic beam passes througn thek2 entire exa:ination volume as indicated in _ ig. 4 to 9.

17. RECORDISC E:Ud.ISATIOS DATA

17.1 Strairht Beam Data for Laminar Reflectors

17.1.1 For Interference with Annie 3eam Fxacination: Record all
areas unich proauce indiest cas ea,ual to or greater than
tNe remaining back reflection.

.. .

17.1.2 F6r Accertance: Record all areas where one or core
discontinutties produce a continu. us total loss of back
reflection acccmpanied by continu.aus indications in the

1 sace planc.;

17.1.3 Data Recuired: The following data shall be recorded:
Sweep reacing of laminar reflectors from surface, position
from reference line, and location parallel to the
re ference line for each search una: position giving the
recordable extent of the indicati n, as the "la:inar" area
is scanned on parallel scan paths.

I
,

(

,

|
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17.2 Straight and Anele Beam Data for Planar Reflectors

17.2.1 Scope of Reecrdinc: Record all reflectors which produce
responses as reterenced in 17.2.2 except for the following:

(a) Georetric Reflectors: Clad interface and back well
reflections neeo not be recorded.

(b) Surf ace Reflectors: Record surface reflectors that
proauce a response equal to or exceeding the
reference a:plitude established frem appropriate
surface notch in the calibration block (referenced in

.
16.1.1 of this procedure).

17.2.2 Reflectors Ecual to er Exceedinc 50 Percent DAC: For each
indication enat equais or exceeas 5u percent of the
reference level the following infor,mation snall be
recorded:

s -s
'

'

qf) (a) Maximum percent of DAC, sweep reading of indication,
scarch unit position, location along the length of
the weld, and beam direction

(b) Through-Wall Dimension

(1) For reflectors 50 to 100 percent DAC, the
minimum sweep reading and its position and
location along the length of the reflector for
50 percent DAC when approachin; the reflector
from the maxieum signal direction

(2) For reflectors 50 to 100 percent DAC, the
maximum sweep reading and its position and

. location along the length of the reflector for
50 percent DAC when noving away from the
reflector's maxi =um signal direction

,

(3) For reflectars exceeding 100 percent DAC,
minicum sweep reading and its pcsition and
location along the length of the reflecter for
50 percent of the =sxi um a:plitude unen
approaching the reflector from the maximum
signal direction

, n
.

.
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1 ||! UbN(4) For reflectors exceeding 100 percent DAC,
maxi =um sweep reading and its position and
location alcng the length of the reflector for,

50 percent of the maximus a:plitude when
moving away from the reflector's maximum
signal direction

, (c) Leneth Dizension: The length of the reflector shall
be obtained by recording the position and location
along the length of veld as deter =ined by 50 percent

.

of DAC for eacn end of the reflector.

(d) Record all search unit position and location
dimensions to the nearest tenta of an inch and obtain
data from each successive scan path..

17.3 Further Evaluation

Further evaluation of reportable indications to determine
dispostion and/or the need to case repairs shall be the,

'

{ responsibility of the utility-owner. .

18. REPORTS

18.1 A detailed ultrasonic exa=inatica report shall be prepared using
the report form proviced s't the end of this procecure and any
additional sketches or photographs as =ay be applicable. If no
reportable indications are detected it snail be so noted on the
report form.

18.2 Pro =pt (24 hours) notificatien of reportable indications shall be
made to the representative designated by the util.ty-evner.

18.3 Data shall be entered, as required for each ite= in the blank space
provided on the calibration data sheet, and if used, on the
indication data sneet. Where data is not ger=ane for the specific
item the blank space,snall be marked N/A to indicate that data is
not applicable. ,

.
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1. Add the followine subsections to section 3.0

A Level I individual =ay i=ple=ent written ultrzsonic examination instructicns3.2
under the guidance of a higher level individual. The Level I individuci
shall not independently evaluate or accept the results of the ultrasonic
exa=ination.

3.3 In the process of being qualified and certified to at least Level I in the
ultrasonic =ethod, an individual shall be considered a Irainee. A Trainee
shall work along witn a cer:ified individual and shall not conduct indepen-

- dently any test, interpret any results of a test, or write a report of
test results.

.

.,

M Add the followine to subsection 4.2.62.

The clients Level III shall be notified verbally, within 24 hours, if it was
necessary to use test frequencies other than 2.25 IS:.

3. Add the follcwing to subsectien 4.2.7
_

The clients Level III shall be notified verbally, prior to using the refracted
longitudinal = ode of wave propagation. ~

.

4. Add the_followine to subsectien 5.2
of 300 PP.M or less.Couplant shall be certified to have a total halogen content

5. Add the followine, subsection to section 17.0

17.2.3 Reflectors that exceed 40% DAC:

For reflectors that are greater than 40% of DAC but less than 50%
of DAC, data shall be recorded as per 17.2.2(a)

'

<
>
i

>

s
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1.1 This procedure describes the =anual contact ultrasonic ex :ination
of Class 1 and 2 bolts and studs larger than 2 in. (51 cm) in
diameter. This procedure is in accordance with the requirements of
ASME Boiler and Pressure Vessel Code, Section XI 1977 up to and

including Su=mer 1978 Addenda.

I2 The principal object of examination is the detection, location and
evaluation of discentinuities in the base caterial of bolts and
studs. The examination snall be carried out ey the axial scanning

technique e= ploying longitudinal straight beas.

2. APPLICABLE DOCLT.NTS . CODES A';D STA';DARDS

2.1 The following documents form a part of this procedure to the extent
'

specified herein.

2.1.1 ASME Section XI,1977 up to and including Su=cer 1978
Addenda -

'N 2.1.2 Ebasco Services Incorporated procedure for " Training,g
# Examination and Certificatica of Nondestructive Examination

Personnel", NDE 1

2.1.3 SNT-TC-1A, 1975 edition of A=erican Society for
Nondestructive Testing

.

2.1.4 ASME Section V, 1977 up to and including Su==er 1978 Addenda

3. PERSONNEL CERTIFICATION

3.1 All personnel performing nondestructive exa:ination shall be .

certified in accordance with the Ebssco Services Incorporated

procedure for " Training, Exa:inatien and Certification of
Nondestructive Examination Personnel" wnich reflects the guidelines
set forth by the scope o f SNT-TC-1A.

4. EQUIPMENT

4.1 Instrument

-4.1.1 A pulse echo ultrasonic flaw detection instru ent shall be
ecployed. It shall generate, receive, and present on a
cathode ray tube (CRT) screen, pulses in a frequency range
from cae to five MHz.

,

Y
.

.

-
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4.1.2 The instrument shall be equipped with a stepped gain
control calibrated in units of 2 dB or less.

. ._

4.1.3 The system performance characteristic of the instrument
shall be verified at least once a year.

4.2 Search Unit -
-

4.2.1 Search units may contain either single or dual transducer
elements.

4.2.2 Examination shall be perforced with a circular transducer
element not less than 1/2 in. diameter (12.7 ::u and not
greater than 1-1/8 in. dia=eter (28.6 c=).

4.2.3 The search unit cable shall be of coaxial type and shall
not exceed approxi=ately 30 feet, so as not to i= pair
coc=unication bet een inspection ' team = embers.

4.2.4 Nominal frequency of 2.25 MHz shall be employed. Other
frequencies may be e= ployed if variables, such as

,

production caterial grain structure, necessitate the use of
other frequencies in order to assure penetration or i= prove
resolution.

.

5. COUPLANT

5.1 A client-approved couplant, capable of conducting ultrasonic
vibrations from the transducer to the veld surface, shall be used.

,

5.2 The couplant identification and batch nueber shall be recorded on
the calibration data sheet.

6. EXAMINATION COVERAGE

6.1 Scanning shall be donc with an overlapping of each scan at least by
10 percent of the transducer di=ension measured perpendicular to
the scan path. c

7. SEARCll USIT MOVEMINT

7.1 The rate of search unit covement shall not exceed 6 inches /second.

8. SC'ANNING SENSITIVITY

'

8.1 Scanning shall be done at twice (6 d3) the primary reference level
whenever practicable but recording of ultrasonic reflectors shall

f
be done at the primary reference level.

!i

h
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9. SITRFACE PREPARATION

9.1 The examination surface shall be free of irregularities, loose
material or coatings which interfere with ultrasonic wave
transmission.

10. IDENTIFICATION OF STUDS AND BOLTS

10.1 The client shall provide the proper identification system for studs
and bolts.

11. INSTRLTENT CALIBRAT'CN

11.1 Screen Heicht Linearitv: The ultrasonic instrument shall provide
screen heigat linearity witnin 5 percent of full range for at leas:
80 percent of Full Screen Heigne (FSH) (baseline to maxi =u=
calibrated screen points).

'

11.1.1 The following procedure snall be used for screen height
i linearity calibration. Position an angle beam or a

\m . ___ straight bea= search unit in such a way on a calibration
block so that echoes can be observed from any two
reflectors. Adjust the search unit position to give 2 to I
ratio of amplituces between the two echoes, witn the larger
set at 80 percent of full s:reen height. Without :oving
the search unit, adjust sensitivity (gain) to successively
set the larger echo fro = 100 percent to 20 percent of FSH
in 2 dB steps and read the acplitude of the s= aller echo at
each setting. The reading shall be 50 percent of the
larger acplitude, within 5 percent of FSH. The settings
and readings shall be esti=sted to the nearest 1 percent of
full screen.

11.2 Amplitude Control Linearitv: The ultrasonic instrument shall
utilize an a=plitude control, accurate over its useful range to
,20 percent of the necinal a=plitude ratio, to allow cessurement+

of indications beyond the linear range of the vertical display on
<

the screen.

11.2.1 The following procedure shall be used for acplitude control
linearity calibration. Positien an angle bea= or a

straight beam search unit in such a way so that an echo
from one reflector in a calibration block is peaked on the

screen. With the increase and decrease in attenuatien
shown in the following taolc, the echo a:plitu:e shall fall

,/ within the specifica limits. The setting and readings
shall be esticated to the nearest ! percent of full screen.
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Indication Set dB Control Indication Limits
at Percent of Full Screen Chance Percent of Full Screen

.

6 dB 32 to 48%80% -

80% - 12 dB 16 to 24%
40% + 6 dB 64 to 96%

-- 20% . + 12 dB 64 to 96%

11.3 The instrument calibratien may be perfor=ed on any calibration
block, includine an IIW or Rc= pas block, and need not be perforced
with the sa=e search unit used in ene next exa=ination.

~~

11.4 The instru=ent calibration for screen height and a=plitude centrol
linearity shall be perfer:ed at the beginninc of each period of

*

extended use or every three =onths, shichever is less. This shall
also be perfor ed whenever any dou't arises about the instru=ent'se

functions. Results snall be recorded on the UT Instru=ent
Calibration Sheet.

,

' 12. BASIC CALIERATION EAR (Standard) .s

12.I' Calibration shall be established using a test bar of the sa=e

nominal co= position and dia=eter as the co=ponent.

12.2 The test bar shall have a mini =u= of one-half the length of the
component being examined.

| 12.3 A 3/8 in. (10 ==) dia=eter x 3 in. (76 ==) deep flat bottom hole
! shall be drilled in one end of the bar and plugged with similar

material to full depth.
.

12.4 The surface finish of the calibration bar shall be representative
of the surface finish of the component.

12.5 The client shall provide the basic calibration bars.

13. SYSTD1 CALIBRATIcN

13.1 General

13.1.1 Co=plete ultrasonic exs=ination syste= calibratien,
establishing the DAC curve, shall be perfor=ed i==ediately
prior to each examination, or series of similar exa=ination.

r$b)L':|
,
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13.1.2 Calibration shall include the ce=? ete ultrasonicl

examination system. Any change in search units, couplants.
cables, ultrasonic instruments, recording devices. or any
other parts of the examination system shall be the cause of
calibration check. The original calibration shall be

- perforced on the basic calibration bar and calibration
(hecks shall be performed as per Paragraph 13.3 of this
procedure.

.

.

13.1.3 The temperature difference between the examination and
calibration block surfaces shall not exceed 2507 (143C).

13.2 Calibration

13.2.1 Perform the sweep calibration in such a way so that the
examination volu=e is presented, using as much of the
screen sweep as practicable. Once this is done, pla:e tne
search unit on the end of the calibration block closest to
the calibration reflector. Position the search unit for

( .' maximum response fro = the calibration reflector and adjust
% the amplitude to 75 to 90 percent full screen height anc

mark its peak on ene screen. Without changing the
instrument controls, place the search unit on :nc opp: site
end of the calibration bar. Position the search unit for
maxicun response from the calibration reflector and mark
its peak on the screen. !;ow draw a line connecting the two
points and extrapolate the DAC to cover the full
examination volume. This line is the primary referente
level (DAC). -

'

13.2.2 Electronic DAC: If an electronic distance a=plitude
correcting device is used. the prb:ary reference response
shall be equali:ed at a ne=inal 50 percent of full screen
height over the distan:c range to be e= ployed in the
examinction. The actual readings representin; a=plitude
and sweep shall be recorded on the calibration data sheet.

13.2.3 Recording of Calibration Data: Particulars of system
calibration shall De recorcec on the calibration data sheet,

c w

-
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13.3 Calibration Check

13.3.1 A system calibration check, which is the verification of
the instru=ent sensitivity and sweep range calibration,

shall be perforced at the start and finish of each.

examination or series of si=ilar examination, with any
change in examination personnel, and at least every 4 hours
during an examination. Calibration checks may be perfer ed
on either a basic calibration bar simulator or the bar used
for initial calibration.

-

.

13.4 Corrective Action

13.4.1 If any point on the DAC curve has decreased 20 percent or
2 dB of its amplitude, all data sheets since the last

calibration check shall be marked void. A new calibration
shall be cade and recorded and the voided examination arca
shall be reexamined. .

I
13.4.2 If any point on the DAC curve has increased more than

20 percent or 2 dB of its amplitude, recorded indicaticas
taken since the last valid calibration check may be
reexamined with the correct calibration and that value
changed on the data sheet.

13.4.3 If any point on the DAC curve has moved on the sweep line
more than 10 percent of the sweep division reading, correct

j the sweep range calibration and note the correction of the

I examination record. If recordable reflectors are noted on
I the data sheets, those data sheets shall be voided, a new

calibration shall be recorded, and the examination areas
shall be reexa=ined.

14 EXAMINATION

14.1 Scanning shall be done on an entire end surface of the stud or
bolt. See Figures 1.and 2 as examples.

|
,

; 14.2 If the entire length of the stud or bolt c ar.no t be examined by a
I single calibration, cultiple calibration may be e= ployed using
|

different calibration bars to cover the entire length of the stud

or bolt.g
P
4

h(()
1.
||
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?
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15. DATA RECORDINO AND EVALUATION

15.1 All reflectors which produce a response greater than 100 percent of
the reference level shall be investigated to the extent that the

excminer can determine the shape, identity and loca:icn of all such
reflectors.

.

15.2 The size of reflectors shall be ceasured between points which give
amplitudes equal to 100 percent of the reference level.

15.3 For each indication that exceeds 50 cercent of reference level
a=plitude but dues not exceec the reference level, the search uni:
position for peak amplitude and the peak acplitude as either d5
from reference level, or as a percent of DAC shall be recordes.

,

15.4 Further evaluation of reportable indications to de: ermine
disposition and/or tne need to sake repairs shall be the
responsibility of the utility-owner.

s 16. REFORTS

\Jh
'

%
16.1 A detailed ultrasonic examination report shall be prepared using

report form provided at tne end of this procedure and any
additional sketches or photograpns as may be applicable. If no
reportable indica: ions are,de:ec:cd it shall be so noted on the
report form.

16.2 Data shall be entered, as recuired for each item in the blank space
provided on the calibration data sheet, and if used on tne

indication data sheet. 'a'here data is no: ger:ane for the specific
item the blank space shall be =arked N/A to indicate that data is
not applicable.

16.3 Procpt (24 hours) notification of reportable indications vill be
made to the representa:ive designated by the utility-owner.

C

*
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1. Add the followinn subsections to Section 3.0
,

. . - _ . . .

^

3.2 A Level ! individual =ay inclement written ultrasonic ext =ination instructicns
under the guidance of a higher level individual. The Level I individual shall
not independently evaluate or accept the results of the ultrasonic examinaticn.

3.3 In the process of being qualified and certified to at least Level I in the
ultrasenic cethod, an individual shall be considered a trainee. A trainee
shall work along with a certified individual and shall net conduct independently
any test, interpret any results of a test, or write a report of test results.

2. Add the followine to Subsectien 4.2.4 *

i s-
.

sd 4.2.4 The clients Level III shall be notified verbally, within 24 hours,
if it was necessary to use test frequencies other than 2.25 5:a.

3. Revise the whole section 12.0 as follows:
.

12.0 Basic Calibration Standard

12.1 A calibration standard of at least the same length and of the same
diameter and of a material of either the same or greater attenuatien
as the material to be tested, shall be used.

-
. .. ,

12.2 The calibration standard shall have a flat botto= hole 3 inches deep
and 3/S inch in dinneter, drilled into its botten face. This hcle
shall be plugged its full length with a tight-fitting plug of the
same standard =aterial ("P" number) as the stud or bolt.

12.3 The surface finish of the calibration standard shall be representative
of the surface finish'of the co=ponent.

12.4 The client shall provide the basic calibration standard.

.

(J
.

t
.

.
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4. Revise the whole Sub-section 13.2 as follows: -
. . - -

13.2 ca_libration
I.

13.2.1 The sweep markers shall be calibrated fres one of the studs, or bolts
being tested by setting the stud length ecual to 90,"; of screen vidth.,

13.2.2 The search unit shall be placed en the end opposite the plu;;ed end
of the calibration standard, and the a:plitude of the back reficcticn
of the 3/S inch hole botton set at 50|; of CRT screen height and ncted-

on the calibration form (this is the reference level), along with the
sweep positica of back reflection.

5. Revis_e the whole section 15.0 as follows:

< )s
.

' 15. Data Recordinc and Evaluction

15.1 Any indication whose anplitude is above the noise level encountered
in the particular cc ponent shall be the cause for renoval of the
stud or bolt. to verify indications using a surface ena=ination-

seethod. ihese indications 'shall be recorded en the apprcpriate data
sheet. .

6. Use the tern " reference level" in place of DAC wherever it occurs in the precedure.

.

.

f

.

A

e

.
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1. Add the following to subsection 5.1

Couplant shall be certified to have a cotal halogen content of 300 ??1
or less.
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1. SCOPE

1.1 This procedure describes the =anual contcet ultrasonic exacination of
ligatent areas up to a depth of 9 inches around the stud holes in the
reactor pressure vessel flange. This procedure is in accordance with

.

the require =ents of ASME Boiler and Pressure Vessel Cod 2 Section .G,

1977 upto and including su==c: 1978 addenda.

1.2 The principal object of the exacination is the detection, location and
evaluaticn of discontinuities within the lig. ent area of the reactor
vessel flange. The exacination snall be perier=ed e= ploying lengitudinal
straight bea=,

2. APPLICABLE DOCU'iE:~TS. CODES AND STANDARDS

2.1 The following docu=ents form a part of this procedure to the extent
specified herein. .

f

h 2.1.1 ASME Section XI, 1977 upto and including su=ner 1978 ad'denda.

2.1.2 Ebasco Services Incorporated Procedure for " Training. Examinatien and
Certification of Nondestructive Exa:ination Personnel, N.D.E. 1.

2.1.3 SNT-TC-1A, 1975 edition of American Society for Nondestructive
Testing.

2.1.4 AS'1E Section V,1977 upto and including su=~.er 197S addenda.

3. PERSONNEL CERTIFICATION .

3.1 All pe sennel perfor=ing nondestructive exa=ination shall be certified
in accordance with the Ebasco Service Incorporated procedure for " Train-
ing, Examination and Certification of Sendestructive Examinatien Pe.rsonnel"

!

!
which reflects the guidelines set forth by the scope of SNI-!C-1A.

4. EQ"IPMENT

4.1 Instrument

4.1.1 A pulse-echo ultrasonic flaw detection instru=ent shall he e:-
ployed. It shall generate, receive, and present on a cathode-
ray tube (CRT) screen, pulses in frequency range fres cne to
five .'312.

(N .
!

!

|
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4.1.2 The instrument shall be equipped with a S
y gf p

stepped gain control calibrated in units of
2 dB or less.

4.1.3 The syste= perfor=ance characteristic cf the instru=ent shall
be verified at least once a year.

.

4.2 Search Unit

4.2.1 Search units =ay contain either single or dual transducer
ele =ents.

4.2.2 Search units having a transducer with a =axi=u= active area of

1 in2 (633==2) with 3/4 in. (19 c=) =ini=um to 1 1/8 in.(29
a=) maxi =u= di=ensions shall be used.

.

4.2.3 The search unit cable shall be of coaxial type and shall not
exceed approxi=ately 30 feet so as not to i= pair co==unication

- between inspection team ce=oers.

4.2.4 No=inal frequency of 2.23 shall be used. Other frequenciesf

] may be e= ployed if variables, such as production =aterial
w grain structure, necessitate the use of other frequencies in

order to assure penetration or i= prove resolutien.

5. 'COUPLxiT
~

5.1 A client-approved couplant, capable of conducting ultrasonic vibrations

,
fro = the transducer to the scanning surface, shall be used.

1

5.2 The couplant identification and batch nu=ber shall be recorded on the

| Calibration Data Sheet.
.

6. EXAMINATION CO'.'ERAGE

| 6.1 Scanning shall be done with an overlapping of each scan at least by
10*: of the transducer di=ensien =easured perpendicular to the scan patn.

7. SEARCH U':IT MOVE".ENT

7.1 The rate of search unit =ove=ent shall not exceed 6 inch /second.
|

| 8. SCM0i!NG SE':SITIVITY

8.1 Scanning shall be done at twice (+ 6 dB) the pri=ary reference level
whenever practicable but recording of ultrasonic reflectors shall be

i done at the pri=ary reference Icvel,,

t# . -
.
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9. _SOPJAct PREPARATION

'9.1 The examination surface shall be f ree of irregularities, loose material,
et tcatings which might interfere with ultrasonic wave transmission.

10, IbtNttr!CAtt0N or LtcAm*T AREAS

10.1 The ' client shall provide the proper identification system for the
Itgament areas around the stud holes.

.

11. l_NS_tkl'.ME'C' CALISMA?l0N

11.1 _ Screen Meicht 1.itearitv. The ultrasonic instru=ent shall provide screen
height linearity witnin 5% of full range for at least 80% of full scrcen
height (FS11) (base line to maximum calibrated screen points),

11.1,1. The following procedure shall be used fcr screen height linearity
calibration. Position an angle beam or a straight beam search
th1t tu such a way on a calibration ble:a'so that echees can be
et> served f rom any two reflectors. Adjuit the search unit position,

to give 2 to 1 ratio of a plitudes bernen the two echoes, with
-the larger set at 80% of full screen he:ght. Without moving

the tearch unit, adjust sensitivity (gna) to successively set
the larger echo from 100* to 20% of FSH in 2 dB stcps and read
the amplitude of the smaller echo at ea:a setting. The reading
whall be 50* of the larger amplitude, nthin 5% of FSH. The
tettings and readings shall be esti=ated to the nearest 1*; o f
full screen.

11.1 _Aholitude Centrol Linearity. The ultrasonic interu=ent shall utilice-

th amplitude control, accurate over its useful range to + 20.*; of the
thibal amplitude ratio, to allow measurement of indications beyend
the linear range of the vertical display on the screen.

11,1,1 The folleving procedure shall be' used for Amplitude Concrcl
Linearity Calibration . Position an an;"c beam or a straight
beam search unit. in such a way so that ..n echo from one re-
flector in a calibration block is peake.8 on the screen. With
trie increase and decrease in attenuati.a shown in the following
table, the echo amplitude sh:ll fall v. thin the specified
lfmits. The settin; and readings shall oc estimated to the acar-
est 3 of full screen.

1 i
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Indication Set dB Control Indication Limits
at_%__of Fu_11 Screen _ Chance % of Full Screen

6 d5 32 to 48%80% -

$0% - 12 dB 16 to 24%
40% + 6 dB 64 to 96%
20% + 12 dB 64 to 96% ,

11.3 the instrument calibration =ay be performed on any calibration block,
thcluding an IIW or Ro= pas block, and need not be perfor=ed with tne

.

same hearch unit used in next examinations,
b

11.4 the instrument calibration for screen height and a=plitude control
linearity shall be perforced at the begirning of eaca period of extended
use or every three months, whichever is less. This shall also be per-
lbeted Whenever any doubt arises about instru=ent's functions. Results

Bhall be recorded on tne UT Instrument Calibration Sheet., -

'

<d
12. _ BASIC. CALIBRATION BLOCK __

~

12.1 the caterial of basic calibration block shall be si=ilar in its accustic
Attenuation to the material of reactor pressure vessel flange.

12.2 Side drilled holes shall be used as basic calibration reflectors.

f
12.3 The finish of the calibration surface of the block shall be representa-

Live of the surface finishes of the flange under examination.
|

| .

12,4 the block provided by the client shall be used.

13. JYSTEM CAlltRATION___

1h1 Cencral._

13,1,1 Complete ultraso.nic examination systec calibration, establishing
the bAC curve, shall be perfor:ed i==ediaccly prior to each ex-

I

4kination, or series of similar examination.
|

*
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13.1.2 Calibration shall include the complete ultrasonic
exa=ination system. Any change in scarch units, couplants,
cables, ultrasonic instruments, recording devices, or any
other parts of the examination syste= shall be the cause of
calibration check. The original calibration shall be performed
on the basic calibration block and calibration checks shall be
perfor=ed as per article 13.3 of this procedure.

13.1.3 The te=perature difference between the exa=ination and calibra-
0tion block surf aces shall not exceed 25 F (14 C).

- .

13.2 Calibration
.

13.2.1 Using the range and delay controls, perform the sweep calibration
in such a way so that the 3 inch and 6 inch cetal-path side
drilled holes responses appear at 3.a=d 6 of sweep reading respec-

.

rively 1.e.. cach major division of =he screen equals to one
inch of =etal-path. Once sweep calio=ation is done, the DAC

' shall be established using the sa=e 3 inch and 6 inch =ctal-
path side drilled holes so that the maxi =u= a=plitude point is
at 80% FSil. Mark the amplitude on the screen.
Without adjusting the instru=ent controls, =axi=ize response
from the other hole and mark the a=plitude on the screen. Con-
nect these two points.with a straight line and extrapolate this
to cover the exa=1 nation range. This is the pri=ary reference
level and recording of ultrasonic reflector shall be perfor=ed

at this sensitivitv.

13.2.2 _ Electronic D.'.C: If an electronic distance amplitude correcting
device is used, the pri=ary reference respense shall be equali ec

,

. at a nominal 50% of full screen height over the distance range
to be employed in the examination. The actual readings repre-
senting a=plitude and sweep shall be recorded on the Calibration
Data Sheet.

13.2.3 Recordin2 of Calibration Data: Particulars of system calibration

shall be recorcea on Calibration Data Sheet.

13.3 Calibratien Check

13.3.1 A system calibration check, which is the verification of the
instrument sensitivity and sweep range calibration, shall be'

performed at the start and finish of each exanination or series'

I of similar examination, with any cha=ge in examination personnel,
:

' and at least every 4 hours during an exa=ination. Calib ra tion
checks may be performed on either a basic calibration block
simulator or the block used for initial calibration.

.

Io
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l_3.4 Correcti're Action

13.4.1 If any point on the DAC curve has decreased 20% or 2d5 of its
amplitude, all data sheets since the last calibration check
shall be marked void. A new calibration shall be =ade and re-
corded and the voided examination area shall be reexamined.

13.4.2 If any point on the DAC curve has increased more than 20% or
2d3 of its amplitude, recerded indications taken since the
last valid calibration check may be reexacined with the
correct calibration and that values changed on the data sheets.

13.4.3 If any point on the DAC curve has moved en the seep line core
than 10% of the sweep division reading, correct the sweep range*

calibratien and note the correction of the examination record.
If recordable reflectors are noted on the data sheets, those
data sheets shall be voided, a new calibratien shall be recorded,
and the e.xa=ination areas shall be reexa=ined.

.

. ,,

14. EXAMINATION

14.1 Sean the flange surface around the threaded holes as shown in figure 1.

15. DATA RECO?.DI:;3

15.1 All reflectors which produce a response greater than 100*. of the
reference icvel shall be investigated to the extent that the exa:-
iner can deter =ine the shape, identity, and location of all such re-
flectors.

2'15.2 The size of reflectors shall be ceasured between points which give
amplitudes equal to 100% of' the reference level.

15.3 For each indication that exceeds 50 percent of reference level
amplitude but does not exceed the reference level, the search unit
position ter peak a=plitude and the peak amplitude as either dB f res
reference level, or as a percent of DAC shall be recorded.

15.4 Further evaluation of reportable indications to determine disposition
and/or the need to make repairs shall be the responsibility of t~ne

| Utility-Owner.
,

.
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ff.i A det'sfled ultrasonic exarination report shall be prepared using ap--

piiciable report form provide'd ac the end of this procedure and any
idditional sketches or photographs as =ay be applicable. If no re-

portable indications are detected it shall be so noted on the ap-
pfopriate report form.

jfef 6ati shaII be ' entered, as rec,uired for each item in the blank space
plovided on the Calibration Data sheet, and if used on the Indicatien
baia sheet. 'shere data is not germane for the specific ite: the-

8jd6k space shall be marxed N/A co indicate that data is not applic-
ssie,

,

idei pfempt (Ne hours) notificatier. of reportable indications will be cade
to the representative designated by the utility owners.
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AMPLITUDE LINEARITY

GSCONTROL ACTUAL SCREEN NEIGHT SCREEN HElGHTe

_ CHANCE dB L ARGER INDIC AT'ON SM A L Le 9 'N 0' O A Td*.*

teitial (OdBi

+3e8

Dd8

2d8

4dB

4d8 .

(
3d8 - .

1068

12dB

0 %ss he 50T. o! she L arger amolor ce, workin : 3". of Full Screen heinksu

| AMPLITUDE CONTROL LlHEARITY
1

IN DIC ATION SET dB CONTROL INDICATION LIMITS ACTUAL
FSW '*

AT * r$w CHANGE * FEw

40 - 6dB 32 to CS

30 12dB 16 to 24
'

40 + 6dB 64 to 96

20 +12dB 64 to Sii

1 ACCEPTABLE |
*

*
,

| .

YES NO ER Aan etnis)
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M 8s%dt Control Lemearity TC.lALEVEL9 3.
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SEARCH UNIT
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Manufacturer Manufacturer Mocel

Style Serial No. Ccanial Cab'e Lengm

Serial No. Fremiency Reject

size Frecuency Rep Rate Dam .ng

AngIe Mode dB Gain - Cearse Fine

k Prmary Reference Resconse
'

Couciant Batch No. Arnotituce % Futt Screen Heitet *
__

DAC PLOT TIME AM, PM CAllBR ATICH CH ECK5

100 .
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.
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1. Add the fo11 ovine subsections to section 3.0
. .

A Level I individual may imple=ent written ultrasonie examination in-3.2 The Levelstructions under the guidance of a higher level individual.
I individual shall not independently evaluate or accept the results of
the ultrasonic exa=: nation.

In the process of being qualified and certified to at least Level I in3.3 Athe ultrasonic method, an individual shall be considered a Trainee.
Trainee shall work along with a certified individual and shall not cen-

duct independently any test, interpret any results of a test, or write,

' ~

a report of test results.

2. Add the follo.'ing to subsection 4.2.4

The clients Level III shall be notified verbally, within 24 hours, if it was
necessary to use test frequencies oth'er than 2.25 taiz. .

3. Add the following to section 5

Couplant shall be certified to have a total halogen centent ef 300 PP:! ._5. 3
or less. ..

4. Revise e.he first line of subsection 15.3 to read: For each indication that,

exceeds 40 percent of reference levetI
.
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1. SCOPE
__

1,.1 This procedure describes straight beam ultrasenic pulse-echo cethod for
determining; thickness mea <;ure ent, detection and location of laminar type
discontinuities that =sy interfere with angle beam examination and lo-
cating weld centerline in piping systens. Tnis procedure shall be ap-
plicable to both ferritic and austenetic steel.

2. APPLICAELE DOCL'y.ENTS. CODES A':D STX;D. GDS

2.1 The following documents form a part of this procedure to the extent
specified herein.

.

2.1.1 AS!!E Section XI,1977 up to and including Su==er 1978 Addenda.

2.1.2 Ebasco Services Incorporated procedure for " Training, Examination
and Certification of Nondestructive Examination Personnel",

'. % NDE 1. .

2.1.3 SNT-TC-1A, 1975 edition of A=erican Society for Nondestructive
Testing.

3. PERSON';EL CERTIFICATION .

3.1 All personnel performing ncadestructive examination shall be certified
in accordance with the Ebasco Services Incorporated procedure for
" Training, Exc.mination and Certification of Nondestructive Examination
Personnel" which reflects the guidelines set forth by the scope of
SNT-TC-1A. .

4. EQUIPMENT

4.1 Instrument
.

4.1.1 A pulse-echo ultrasonic flaw detection instrument shall be em-
played. It shall generate, receive, and present on a cathode- ,

ray tube (CRT) screen, pulses in a frequency range from one
to five .$D42.

4.1.2 The instru=ent shall be equipped with a stepped gain control
calibrated in units of 2dB or less. .

.

4.1.3 The system performance characteristic of the instru=ent shall
(d.

-
,

be verified at least once a year.
.

o

-
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4.2 Search UniL

4.2.1 Search units may contain either single or dual transducer elements.'

4.2.2 For general use, the scarch unit's transducer shall have an
active area of not less than 0.04 sq. inch nor more than 1.0
sq. inch. Under certain circu= stances, such as evaluation of
indications, other sizes may be e= ployed.

4.2.3 The search unit cable shall be of coaxial type and shall not
exceed approximately 30 feet so as not to impair co==unicatiens
between inspection team members.

4.2.4 Nominal frequency of 2.25 MH: shall be e= ployed. Other fre-

quencies =ay be e= ployed if variables, such as production material
grain structure, necessitate the use of other frequencies in
order to assure penetration or i= prove resolution.

,

.

5. COUPLA':T

* 5.1 A client approved couplant, capabie of conducting ultrasonic vibrations
from the transducer to the exa=ination surface, shall be used.

5.2 The couplant identification and batch nu=ber shall be recorded on the
calibration data sheet. .

,

6. EXAMINATION C0VERACE
'

i

6.1 Scanning shall be done with an overlapping of each scan at least by
10 percent of the transducer di=ension measured perpendicular to,
the scan path. .

7. SEARCH UNIT MOVD ENT _

7.1 The rate of search unit movement shall not exceed 6 inches /second
unless calibration has been verified at the higher scanning speed.,

|

c

8. SCAN':ING SESSITIVITY

I 8.1 Scanning shall be done at twice (+6 dB) the pri=ary reference level
as a minimum but recording of ultrasonic reflectors shall be done
at the primary reference level. This scanning sensitivity shall be
applicable only to the examination for detecting and locating laminar
type of discontinuities.*

.

.
I
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9. SURFACE PREPAPATIO!!
'

9.1 The examination surface shall be free of irregularitie;,
loose material, or coatings which interfere with ultra snic
wave trans=ission.

10. _IDE 1TIFICATIO:: OF EXA'!I!JATIO!i AREAS
'

' '

10.1 The client shall provide the proper identification sys r .

11. It:STRCII:iT CALIE"aTIc!: ,
_

11.1 Screen Heicht Linerarity

'Ihe ultrasonic instrument shall provide screen height lini:arity
within 5 percent of full range for at least 60 perce-t of f all
screen height (FSH) (baseline to maximum calibrated screen points).

- 11.1.1 The following procedure shall be used for .r : n - .:
(' linearity calibration. Position an angle be;; . c . - .raight

beam scarch unit in such a way on a calibrat.t. . b2 ac.: so ti.a t'

echoes can be observed from any two reflectors. Adj e.:t ti.e
search unit position to give 2 to 1 ratio of cr.pilt.: des between
the two echoes, with the larger set at 80 peremt of full scree.in
height. Without moving 'the scarch unit, adjust e .:acitivity u;2in)
to successively set the larger echo from 100 perient at 20 per-
cent of FSH in 2 dB steps and read the anplituce et the scal:er
echo at each setting. The reading shall be 50 p< rea..: ef tn.
larger a=plitude, with 5 percent of FSH. The set ting.; cn.:
readings shall be estimated to the nearest 1 pcrr ent ei fu'l .

screen,

11.2 A.:plitude Control Linearity

.

The ultrasonic instru=ent shall utilize an amplitude cestrol, accurate
over its useful range to + 20 percent of the nominal a=;litude ratic,,

,

to allow measure =ent of indications beyond the linear rince of the
vertical display on the screen.

] 11.2.1 The following procedure shall be used for Amplitt de Centrol
Linearity Calibration. Position an angle ber.n or a str 21rnt
behm search unit in such a way so that an echo f:: . ene re-
flector in a calibration block is peaked on the acreca. 5:.th

g the increase and de:rease in attenuation shown it the folle in-
,

I table, the echo amplitude shall fall within the r,c.:1'ied li-its.
The setting and readings shall be estimated to tt nearect 1
percent of full screen.

. .

. .
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Indication Set dB Control Indication L1=its
at % of Full Screen Change % of Full Screen

6 dB 32 to 48%80% -

80% - 12 dB 16 to 24%
40% - '+ 6 dB 64 to 96%
20% + 12 dB 64 to 96%

11.3 The instrument calibration =ay be perfor:ed on any calibration
~ block, including an IIW or Rc= pas block, and need not be perfor=ed

with the sa e search unit used in the next exasination. .

.

11.4 The instrueent calibration for screen hefeht and a:plitude control
linearity shall be perfor=ed at the beginning of each period of
extended use or every three =onths, whichever is less. This shall
also be performed wnenever any doubt arises about the instrument's
functions. Results shall be recorded on the UT Instru=ent Calibration

-

Sheet.

12. BASIC CALIB?.ATION STA'DARD

12.1 In general, the IIW block shall be used for initial instrument sweep
range calibration. .

12.2 A defect f ree area of the pipe to be exa. mined or the system's calibra-
tion standard, supplied by the client, shall be used for setting cal-
ibration of the instru=ent's sensitivity.

'

13. SYSTD1 CALI3 RATION
' '"' -

13.1 General

13.1.1 Co=plete ultrasenic examinatien syste calibration, establishing
the sweep range, shall be performed | prior to each examination
or series of similar examination.

' ' " ' ' '

13.1.2 Calibration shall iaclude the co:plete ultrasonic examination
syste=. Any change in search units,,couplan:s, cables, ultra-
sonic instru=ents, recording devices, or any'other parts of the
examination systen shall be the cause of calibration check. The

original calibration shall be perfor=ed on the calibration bicek .

and calibration checks shall be perfof=ed.as.per.. Article 17.
4

'

of this procedure.

Ic

. - -
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13.1.3 The temperature difference between the examination

and calibration block survaces shall not exceed
25 F (14 C).

14._ SWEEP CALIBRATION

14.1 For Thickness of 0.2" to 2.5"

Place the search unit on the one inch thick area of the IIW calibra-
tion block. Usine the range and delay controls, place the
first and 2nd back reflections at the 4th and 8th =ajor hori: ental
screen divisions respectively. O to 10 on t.te CRT now represents
2.5", use this sweep setting for examining cacerial thickr.ess from,

0.2" to 2.5".

14.2 For Thickness Rance of 2. 0" to 5. 0'' __

Place the search unit on the one inch thick area of the IIW calibration
block. Using the range and delay controls, place the 2nd and 4th

'
back reflections at the 4th and 8th cajor horizental screen divisions
respectively. O to 10 on. the CRT new represents 5", use this sweeps

setting for examining thickness from 2.0" to 5.0".

14.3 Once the sweep has been calibrated,the sweep controls of the instrt=ent
shall not be disturbed.

.

14.4 Suitable alternative sweep calibration procedure employing a different
sweep range set-up =ay be e= ployed.

15. SENSITIVIri cal.I3 NATION
.

15.1 Af ter setting the instrument's sweep per section 14 of this procedure,
| adjust the instrunent sensitivity c= ploying a defect free area of the
i part to be examined, so that the first back reflection appears at

80% of full screen height.

16. RECOEDING Of CALIERATION DATA

16.1 Particulars of system calibration shall be recerded on the calibration,

! data shect.

.

! Mu/
1
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17. CALIERATION CHECK

17.1 A system calibration check, which is the verification of the in-
strucent sensitivity and sweep range calibration, shall be per-
for=cd at the start and finish of cach exa=ination or series of
similar examination, with any change in examination personnel,
and at least every 4 hours during an examination. Calibration
checks shall be perfor=ed on the same area of initial calibration.

18. CORRECTIVE ACTIO::

- 18.1 If the reference point has decreased 20 percent or 2 dB of its
amplitude, all data sheets since the last calibration shall be
marked void. A new calibration shall be made and recorded and
the voided examination area shall be reexamined.

18.2 If the reference point has increased more than 20'; or 2 dB of its
,,

4 i amplitude, recorded indications taken since the last valid cali-
bration or calibration check =ay be reexa ined with the correct
calibration and their values changed on the data sheets.

18.3 If the sweep reading has coved core than 10 percent, correct the
sweep range calibration and no.te the correction of the exaninatica
record, if recordable reflectors are noted on the data sheets,

,

{
those data sheets shall be voided, a new calibration shall be

; recorded, and the voided examination areas shall be reexamined.
i

i
a 19. ULTRASONIC THICr.::ESS MEASUREMENT OF PI?ING SYSTDI

.

19.1 General

Thickness measurement iniolving circu=ferential weld, in general, -

shall be perfor ned at eight points; four points on each side of
the veld at approximately 90 degree intervals. Thickness =sy be
reported in metal path increments or in inches as describcd below.

19.2 Measure =ent

19.2.1 0.2" to 2.5" - To determine thickness when calibrated in
accordance with 14.1.1 multiply actual horizontal screen

{
. position of the 1st back reflection times 0.25.

1

1 ( Exampic: Response from first back is at 3.5 on the sweep.
.

1 Thickness = 3.5 x 0.25 = 0.875"

]
ii .

,.
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19.2.2 2" to 5" - To deter =ine thickness when calibrated
in accordance with 14.1.2 sultiply actual horizontal
screen positicn of the 1st back reflection times 0.50.

Example: Response from ist back is at 5.6 cn the sweep.
- Thickness = 5.6 x 0.5 = 2.80 "

19.2.3 Thickness measurement, involving other than circumferential
weld, if required by the client, or if requirec to determine
if an indication found by angle bea exa=ination is caused
by a geometric anc=siv, shall be perfor:ed at suitable lo-
cations or at locations indicated by the client.

.

19.3 Data Recordina and Evaluation

19.3.1 All the thickness readings shall be recorded in the report
data sheet.

i

19.3.2 Those readings which do not fall within the range of the pi;w
schedule shall be reported to the client.

19.3.3 Substantiation of geometric ano=alies shall be noted in the
remarks section of the report sheet for this procedure and
on.the data sheet for the angle bean examination.

19.3.4 Further action of the reportable thickness readings shall lie
with the utility-owner.

20. ULTRASONIC EEU!!NAT!CN FOR LOCATING *. ELDS IN ?! PING SYSTD!
.

20.1 General

Mainly thickness chen;e and or attenuation change characteristics shall
be employed for locating the welds.

First, examine sufficient area of base =aterial adjacent to the sus-
pected weld to get an idea of thickness and attenuation changes associ-
ated with the base material. These shall be ascertained by observing

} the sweep position and a:plitude of the back reflections.
.

.

.
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Next, start scanning the area including the suspected weld. Scan
enough area to be sure that examination has covered the weld.
This scanning shall be performed at four locations along the weld.
Mark those areas, using a client's approved marker, which give an
indication for thickness and or attentuation different frem those
observed for base caterial in step 15.1. Pake a suitable boundcry
to include these areas. This boundary shall be the weld boundary.
Permanent markings shall be in accordance with Ebasco procedure
ISI-QC-08.

It shall be noted that all welds may not respond to above procedure
of weld location. An alternate ultrasonic cethod as detailed in
section 20.2 of this procedure may be employed under certain circum-
stances.

20.2 Alternate Method

t It is a well known fact that some ID conditions at or near the-weld
(such as weld mis-catch) are good ultrasonic reflectors in the case
of angle beam examination of weld. Such a reflector may be e= ployed
in locating the weld with the help of drawings of the piping syste
specially those pertaining to weld configurations. Procedure No.
ISI-UT-S78-1 (Ultrasonic Examinatica of Class 1 & 2 Piping *.~ elds
Joining Si=ilar & Dissimilar Materials) shall be ecployed to locate
such a ID reflector.

21. ULTRASONIC ENAMINATION OF PIFING BASE MATERIAL

21.1 Examination -

The area of the base material through which sound will travel during
the angle beam exa=1 nation of the veld shall be ce=pletely scanned
for the detection and location of la=inar type discontinuities on

piping systems fabricated from rolled plate.

21.2 Data Recording and Evaluations
3

21.2.1 Using the applicable report for= record all areas which produce
an indication frem a la=inar type discontinuity equal to or
greater than the remaining first back reflection.

.

*
-
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.
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| 21.2.2 Further evaluation of reportable indications to deter =ine
disposition and/or the need to make repairs shall be the
responsibility of the utility-owner.

21.3 Reports -
-

-

21.3.1 A detailed ultrasonic examination report shall be prepared
using the applicable report for=s provided at the end of
this procedure and any additional sketches or photcgraphs
as may be applicable. If no reportable indications are
detected it shall be so noted on the appropriate report for=.

21.3.2 Data shall be entered, as required for each ites in the blank
space provided on the calibration data sheet, and if used,'

on the indication data sheet. Enere data is not germane for
the specific item the blank space shall be marked N/A to in-

'

dicate that data is not applicable.

21.3.3 Prempt (24 hours) notification of reportable indicatio s shall
be made to the representative designated by the utility-owner.

.
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*dBCONTROL ACTUAL SCREEN H EIGH T SCREEN HEIGHTe

CHANGE de LARGER INDIC ATION SM AL L E R IN D;C A Tt **.

Initial (OdB)

+2dB

- OdB

2dB

-4d B

GdB
,

~

D|\ .sd B

10aB

12dB

eMust be 50". of the Larger Amaturude, within : 5". of Full Screen Height _ _ _

.

AMPLITUDE CONTROL LINEARITY

IN CIC ATION SET dB CONTROL IN DIC ATION LIMITS ACTU AL
,

-
.

* F5"AT * F5w CHANGE " FSH

80 GdB 32 to 48
.

80 12dB 16 to 24

40 + GdB $4 to SS

20 +12dB ' Es to 96 e

i
|

}
~

.

.

ACCEPTA9LE

| moves E x Aui= E Rt si

* '40titude Linearity TC-t A LEVE Lg,

Amplituce Conuol Linearity 2. TC'"' EVE'
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SCAN COVERAGE
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EQUIPM.ENT DATA

SEARCH UNIT IN ST RUM EN T

Manufacturer Manufacturer Modei

Style Serial No. Coaxial Cable Leng .

Serial No. Freovency Reject .

| Rep Rate Damci.gSire Fredency

Angle Mode dB Cain - Coarse Fine
I

~
*

; Prima y Refe ence ResDor se

Couciant Eaten No. | Aelituce % fell Scre-n r'e.g%t -

DAC PLOT TIME AM, PM CAllBR ATICH CH EC.< 5

.
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,
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| | | | | |
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90 - OF INITI AL WPL "

83 -
-

l | I I | | | |I
' Tsut VEs no ! vEs , eCi

'I .! ! | ! | | ! | t i
-

I :
70 -~

| i i | I i s
,

I I i
60 - 11 ' I.'

g, !
i i ! I I I I Ii

-

g ; i

p ! ! I | ! ! | | $ !
-

'

f I
.

40

l i l i | | | 1 |
'

'

I I I= .

4
-

J : . I ; i i ; i
20 : NOTE: Il re s .onse abo,e e s 'N0* refer so Cer bra ,an Chs

.j l I | | f | | | | | sects on of proceaure. ,
<

10

,I | | | ,I I -

'

, , . .
. 4 4 a a 6 Em auin Em; u

8 1 2 3 4 5 6 7 8 9 10

SWEEP t. TC.' A L EV E L

NOTE: when pe'rfo-ing e ne..n o+,on s .Aere no D A C is reauired. 3, TC.t& LEVEL
sedeere referente reflector bete **eo and anaelorue'e obove.

m EviEn E C av CATE

ADDITIOes AL mEuansts

'

|
1

-

_ _



-

_ .. .,--........ . - _ . .... -. .... .. .. ... .: T = :. : .-~.- .. ..-- . .... .
-- -

Page 12 of 13

EBASCO SERVICES INCORPORATED
QUALITY ASSURANCE E;;GINEERING

I INSERVICE INSFECTION
*

KEPORT SHEET

REPORT SHEET NO.

DATA SHEET NO.

Wald/Co ponent Side of Ihickness Reading Sketch No.(see below)/Explanatiott Re ark 3w
Identificaticn Weld Metal Path Z Showing Positions of Thickness (if any)

i Inches Z Reading
_

.

. .- . . . - -

|

._

.

.
W

t_ ~:n -

-

,
, 3

' V; *

N

Ni '*
:V ,

*

\sj
s==n.

Sketch No. 1 Sketch No. 2
i

l

|
. 1 I

-

l () [ i

.

!
__

I " rs i

)\ !

l
'

. . i .. .

* Sketch No. 3
1

l .

.

i .

I

i
. t

.-
_ __ -



Pass 13 of 13
00SS/L76 COASCD SE2 VICES Of CCaPCCA?t3

QUALITY A15UR ANCC EN0;NEERING

INSERVICE INSPECTION
SKETCH SHEET

LiesE A40 WELDISI

DATE

E t AMINE R

PROJECT
_

l II I i i li l I I i i I
'' ' .

I ! lii! I l | | |...

I Iii l i liII I I I i 1 :'
,

I i l| I Iiil i l I I It

I I|| | | ! l| ! I II I | !l:
i l l'u I I i i I IIi| i l I ! i iI | |

1

l| III I II I I Ii1! | | | | | | | | i i

1 I ! I I I I I I i i i i i : i i l| I i Ii i i i .- - - -

| | 1 i ! l !I i I I I i i i l i liiii| I i
-

I I I i i i i i I I i i ! ! I I ! i 1. I I !II i : -

.

| i i li i l | | 1 I i l | | ! ! | | i l lIi I !.

I i iI i li I i i ! Iiil | I I | l i ! | i

IIil i i lI lIi ! ! II !! I !
'

( - I !Ii l Il Ii i l i ! i i ! ! l. | t i -

i

J
| | | 1.1 I i 1 I i i ! l ! !Ii| | | | !

!.

| Il I i l Ii I I i i ! I i I !| | i : I
'

IIlll I i !I i i lii ! I li i i !
-

I I | .I I I I | | | | 1 iii i i ii I .

I I ! Iii! l| | ! l | | | | | i ' .

I I I il i I I | | ! l ! I i l I I I i -

|| | | | | | | | | | | li | | i j lIii:
| I I I i l i I I I i I i I | | | ! ! I i

'

i lI | | | | | .
I i | I I !! ! I I | ! i :

'

.

I I I| |-| I i i !! I i ! I II I I I i ' ''

l I I_ II I i l i 1 I lI II i ! i
'

'

I I | i I i l| I II ! i! |I | | '

| | | | | | 1 i i l i ! I I

| | | | | | | | | I I i I i ! l!
Ijl | I I i | 1 I | | | I !

'

| | | | | | | | | t | | | |
' t i - i

! y' I III I II' II i !I I II I i : I ' i .

lI I I i | I I I i I !i lI! I i 1 i i i : i
<

I I I L I | | | | t i l lI II i ! i !

| | | | | i i l I i I .i
i l i ! | I I | I I:l| | u



k
i

3371/3 81

ES ASCO SERVICES INCCRPOmaTED

OU ALITY AS5UR ANCE Er4 GIN EERING

( INSERVICE INSPECTICN - -
-.

w

'9
ADDENDA NC. 1
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CO." MOLT.ALTH EDISON Co. B';RON UNITS L & 2
. . - . . . . . .. .....c ..

^7
.... .. .. .so ....

N Autb N /? ' ' kssa .

. -

1. Add the followin; cubsections to section 3.0 -

3.2 In the process of being qualified and certified to at least Level I in the
ultrasenic method, an individusi shall be considered a Trainee. A Trcinee
shall work slang with a certified individual and shall not conduct indepen-

~ dently any tes:, interpret any results of a test, or write a rpeort of
test results.

2. _ Add the followf.nc to subsection 5.2 ~

__

Couplant shall be certified to have a total halogen content of 300 PPM or less.

() ' ~

.

+ +

.

I

I

I

l

C

.

.

C.t

I

\
-
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'

, - .. _ _-



n as..,su.. .. . . . . . .. . t e ., .

EE4SCO-

oumn muu~ce im~ua~o

INSERVICE INSPECTION paocteunt wo.1514T-,,,,,,.u
s w_ o

' ' ' ' ' '''

STRAICHT BEAM ULTRASONIC EXAMINATION'

I OF PIPING WILDS "-'."rss'e' November 2, 1951
-(

. . . . . ,9@. 3
. . . . . . . . . , ..... .
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.

1. SCOPE

1.1 This is a special procedure that describes the canual longitudinal
straight bea= ultrasonic exa=ination of full penetration sicilar and
dissimilar cetal Class 1 and 2 piping velds ranging in thickness fro =

,0.2 to 6 inches. The intent of this special procedure is to furnish a
supple =entary technique to angle bea= exa=ination for those velds
which cannot be exa=ined by the angle bea: exa=i. nation fro: at least -

one side of the veld e= ploying the Procedure No. IS1-UT-576-1 " Ultra-
sonic Exa=ination of Class 1 & 2 Piping Kelds Joining Si=ilar & Dis-

sicilar Material".
.

1.2 The principal objective of exa=ination is the detection, location and
evaluatien of discontinuities within the veld and adjacent base metal.
The veld shall be exa=ined from the outside surface of the piping

syste=.
'. APPLICABLE DOCLMENTS, CODES AND STANDARDS

2.1 The following docu=ents form a part of this procedurc to the extent
specified herein.

2.1.1 ASME Section XI,1977 up to and including, Su==er 1978 Addenda.
"- t . . . ..

2.1.2 ASME Section V,1977 up to and including Su==er 1978 Addenda.

2.1.3 Ebasco Servic-s Incorporated procedure for " Training, Exa=ination
and Certification. of Nondestructive Exa=ination Personnel", NDE 1.

2.1.4 SNT-TC-1A,1975 edition of A=crican Society for Nondestructive
Testing.

l 3. PERSONNEL CERTIFICATION
|

| 3.1 All personnel perforcing nondestructive exa=ination shall be certified
in accordance with the Ebasco Services Incorporat ed procedure f or

(" Training, Examination and Certification of Nonde structive Exa=ination
Personnel" which reflects the guidelines set fort.h by the scope of
SNT-TC-1A.

SARGENT & LUNDY*

t 1. " ' ' ' < - ' ' * * * " ' " *

(
. . . . . - . . . . . . . . . , . . . . . .

. . . . . . . . . . . , , . . . . . . . . . . < , ..

F. A. KOSIK jl]|k
Et Daft

fo?|E2901 Io 'Wtor..
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4 EQUIPMENT

4.1 Instru=ent

4.1.1 A pulse-echo ult rasonic flaw detection instru=ent shall be en-
ployed. It shall generate, receive, and present on a cathode-
ray tube (CRI) screen, pulses in a frequency range from one to
five MHz.

4.1.2 The instrument shall be equipped with a stepped gain control -

calibrated in units of 2 dB or less.

4.1.3 The syste= perfor=ance characteristic of the instru=ent shall
'

ber verified at~1 east once a year.

4.2 Search Unit

4.2.1 Search units may contain either single'or dual transducer
i elements.

4.2.2 For general use, the search unit's transducer shall have an
active area of not less than 0.04 sq. inch nor more than 1.0
sq. inch. Under certain circu= stances, such as evaluation
of indications, other sizes may be e= ployed.

4.2.3 The search unit cable shall be of coaxial type and shall not
exceed approxi=stely 30 feet so as not to i= pair co==unication
between inspection tea = me=bers. . . . _ _. _ . _ _

4.2.4 No=inal frequency of 2.25 MHz shall be e= ployed. Other
frequencies nay be e= ployed if variables, such as production .

saterial grain structure, necessitate the use of other fre-
quencies in order to assure penetration or inprove resolution.

5. COUPLANT!

5.1 A client apnroved couplant, capable of conducting ultrasonic vibrations
fro the t ucer to the exa=ination surface, shall be used.

5.2 The couplant identification and batch nu=ber shall be recorded on the
calibration data sheet.

.

-
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6. EXAMINATION COVERACE
~

6.1 Scanning shall be done with an overlapping of each scan at Icast by
10 percent of the transducer dimension ceasured perpendicular to the
scan path.

7. - SEARCH UNIT MOVEMENT

7.1 The rate of search unit movement shall not exceed 6 inches /second
'

unless calibration has been verified at the higher scanning speed.

8 SCANNING SENSITIVITY

'

8.1 Scanning shall be done at twice (+6 dB) the primary reference level
as a minimum but recording of ultrasonic reflectors shall be done -

at the primary reference level.

9. , SURFACE PRIPARATION

I ' 9.1 The examination surface shall be free of irregularities, loose caterial,

or coatings which intcrfere with ultrasonic wave trans=ission.

10. IDENTIFICATION OF EXAMINATION AREAS

t' 10.1 The client shall provide the proper identification system.

11. _INSTRD:ENT CALIBRATION , ,

l 11.1 Screen Height Linearity

i The ultrasonic instrument shall provide screen height linearity
within 5 percent of full range for at least 80 percent of full,

screen height (FSH) (baseline to caxicum calibrated screen points).
., .

11.1.1 The following procedure shall be used for screen height
~ linearity calibration. Position an angle beam or a

3

| straight beam search unit in such a way on a calibration
' block so that echoes can be observed from any two re-
.

[ flectors. Adjust the search unit position to give 2 to 1
!

| } ratio of a=plitudes between the two echoes, with the larger
set at 80 percent of full screen height. Without moving' *

the search unit, adjust sensitivity (gain) to successively*
'

set the larger echo fro = 100 percent to 20 percent of FSH in* '

2 dB steps and read the amplitude of the smaller ccho at each;( ,
,

setting. The readir.g shall be 50 percent of the larger a:pli--

| tude, within 5 percent of FSH. The settings and readings shall
be estimated to the nearest 1 percent of full screen.

|

I
*

I i
|

--
- - _ _ - - - - - -
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11.2 Amplitude Control Linearity

The ultrasonic instrument shall utilize an a=plitude control, accurate
over its useful range to + 20 percent of the no=inal a=plitude ratio,
to allow measure =ent of indications beyond the linear range of the
vertical display on the screen.

The following procedure shall be used for A=plitude Control ,

11.2.1 Position an angle beam or a straightLinearity Calibration.
beam search unit in such a way so that an echo fro = one re-Withflector in a calibration block is peaked on the screen.

.

the increase and decrease in attenuation shown in the follow-the echo amplitude shall fall within the specifieding table,The setting and readings shall be esticated to theIfmits.
nearest 1 percent of full screen.

dB Control " Indication Linits
7-

Indication Set % of Full Screen
at % of Full Screen Change

32 to 48%
80%

- 6 dB
16 to 24%- 12 dB80% 64 to 96%+ 6 dB40% 64 to 96%+ 12 dB20%

calibration may be performed on any calibration block,The instru=ent
including an IIW or Roepas block, and need not be performed with

11.3

the same search unit used in the next exa=ination.
calibration for screen height and a=plitude controlThe instrument

linearity shall be performed at the beginning of each period of11.4
This shall

extended use or every three months, whichever is less.the instrument's

also be perforced whenever any doubt arises aboutEesults shall be recorded on the UT instru=ent Calibrationfunctions.
.

Sheet.
-

t

12. BASIC CALIBRATION BLOCKS _
material of the same

The basic calibration blocks shall be made fre:
- nominal diameter and nominal wall thickness or pipe sdhedule as the12.1

pipe to be examined.
o

.

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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12.2 The calibration blocks shall be fabricated from one of the materials
specified for the piping joined by the weld.

12.3 If material of the same specification is not available, material of
similar chemical analysis, tensile properties and metallurgical
structure may be used.

.

12.4 The finish on the surfaces of the block shall be representative of
the surface finishes of the piping.

12.5 Side drilled holes shall be used to establish the DAC.*

12.6 The client shall provide the calibration blocks conforcing to ASME
Section XI,1977 up to and including Su==er 1978 Addenda.

I 13. SYSTEM CALIBRATION
(.

13.1 General
,

13.1.1 Complete ultrasonic examination system calibration, establishing
the DAC curve, shall be performed prior to each examination,

,

or series of sitilar examination.

,

Calibration shall include the complcte ultrasonic examination13.1.2
system. Any change in search units, shoes, couplants,' cables,
ultrasonic instruments, recording devices, or any other parts
of the examination system shall be the cause of calibration
check. The original calibration shall be perforned on the .

- basic calibration block and calibration checks shall oe
,

performed as per Article 13.3 of : is procedure.

13.1.3 The temperature dif ference between the en:: amination and calibra-
tion block surfaces shall not exceed 25 E (14C). :

~

. -

(

13.1.4 Calibration shall be perforced from the outside surface of
the calibration block.,

:
13.2 Calibration
* .
. 13.2.1 Adjust sweep range and delay controls to position the back

reflection (s) in the CRT screen as icllows:
,

(a) For caterial thickness less than one inch place the first
and second back reflections at apprcximately the 4th and
8th major horizontal screen divisier..s, respectively.
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(b) For material thickness one inch and August 24, 1981
"'" *"'**** '******;greater place the first back reflec-

/Y/ Dlftion on the CRT screen at any con- 1
venient location.

13.2.2 Reference level for material less than one-inch: The follo ing
methods for establishing a reference level are acceptable:

(a) If the reflection from the 1/4t hole can be resolved, set
its response to 50% of full screen height; this is the
reference level.

(b) If the reflection from the 1/4t hole can not be resoived
but the reflection fro = the 3/4t can be resolved, set.
the response from the 3/4t to 50% of full screen height;

.
this is the reference level.

(c) If neither of the holes can be resolved then set the
reflecticn from the back surface at 50% of full screen
height; this is the reference level.

13.2.3 DAC for caterial one inch thick and over: Set the maximum
( response from 1/4t hole at 50% of full screen height. Wit,h-

out changing instrument controls, mark the maxi =un response
from the 3/4t hole on CRT. Connect the two points with a
straight-line and extend it to cover the exa:ination range.
This is the primary response DAC curve..

13.2.4 Electronic DAC: If an electronic distance a=plitude correcting
device is used, the pri=ary reference response shall be equal-
ized at a nominal 50 percent of full screen height over the
distance range to be e= ployed in the examination. (The actual
readings representing a=plitude and sweep shall be recorded on
the calibration data sheet). -

13.2.5 Recerding of Calibration Data: Particulars of system calibra-
tion shallbe recorded on the calibration data sheet.

13.3 ' Calibration Check

13.3.1 E system calibration check, which is the verification of the
instrument sensitivity and sweep range calibration, shall be
performed at the start and finish of each examination or
series of similar examination, with any change in exa=ination

~

personnel, and at least every 4 hours during an exanination.
* Calibration checks may be perfor=ed on either the block used

(:
-

for initial calibration, or a simulator approved by the client.

13.4 Corrective Action

13.4.1 If any point on the DAC curve has decreased 20 percent or 2 d5
of its arplitude, all data sheets since the last calibration
shall be carted void. A new calibration shall be ade and re-
corded and the voided exa=ination area shall be reexcrined.

- _ _
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13.4.2 If any point on the DAC curve has increased more than
20% or 2 dB of its amplitude, recorded indications taken
since the last valid calibration or calibration check may be
reexamined with the correct calibration and their values
changed on the data sheets.

13.4.3 If any point on the DAC curve has moved on the sweep line
more than 10 percent of the sweep divisien reading, correct
the sweep range calibration and note the correction of the *

examination record. If recordable reflectors are noted on
the data sheets, those data sheets shall be voided, a new
calibration shall be recorded, and the voided exa=ir.ation
areas shall be reexamined.'

14. EXAMINATION

14.1 Scan all the accessible areas to cover as much examination volume
I (figure I) as possible that were inaccessible to regular angle beam

( examination.

15.. DISSIMILAR METAL WELDS

,15.1 For dissimilar metal velds, use the block which is more attenuative
*

(i.e. higher sensitivity).

16. DATA RECOT. DING A';D EVALUATION
_,

_ _ _ _ . . _ _ _ _.-

;16.1 For each indication that equals or exceeds the reference level, the
! search unit location and the following information, shall be recorded
'

on the Indication Data Sheet.
.

16.1.1 Peak amplitude as either dB from the reference level, or as
; a percent of DAC curve, sweep reading to reflector, search
| _- ! unit position, search unit location.

I 16.1.2 Mini =u= sweep reading to reflector and position of search
unit at reference level amplitude.

|

: 16.1.3 Maximum sweep reading to reflector and position of search
unit at the reference level amplitude.

j

!
16.1.4 Search unit positions or locations parallel to the reflector''

| at the end points where the reflector a=plitude equals the
,

referen'ce level (length of reflector).
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16.2 For each indication that exceeds 50 percent of reference

level a=plitude but does not equal the reference level,
the following information shall be recorded on calibration
data sheet and or" strip chart paper (if used).

16.2.1 Search unit position for peak amplitude.

16.2.2 Peak amplitude as either dB f rom the reference level, or as
.

a percent of DAC.
.

16.3 Turther evaluation of reportable indications to determine dis-
position and/or the need to make repairs shall be the re-
spensibility of the utility-owner.

.

17. REPORTS

17.1 A detsfled ultrasonic examination report shall be prepared using
the applicable report forms provided at the end of this procedure
and any additional sketches or photographs as may be applicable.

I If no reportable indications are detected it shall be so noted on
the appropriate report form.

17.2 Data shall be entered, as required for each item in the blank space
- previded on the calibration data sheet, and if used, on the

indication data sheet. Where data is not germane for the specific*

item the blank space shall be marked N/A to indicate that data is
not applicable. .

,

1

,, , - .

( 17.3 Proept (24 hours) notification of reportable indications shall be
made to the representative designated by the utility-owner.'

.

.'
C

.

i.
,

-
\

!
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,
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1. Add the following subsections to section 3.0
'

In the process of being qualified and certified to at least Level I in the3.2 A Traineeultrasonic method, an individual shall be considered a Trainee.
conduct indepen-shall work along with a certified individual and shall not

dently any test, interpret any results of a test, or write a report of*

test results.

2. Add the following to subsection 4.2.4

The clients Level III shall be notified verbally, within 24 hours. if it was
necessary to use test frequencies other than 2.25 MHz.

(
3. Add the following to subsection 5.2

shall be certified to have a total halogen content of 300 FFM or less.Couplant

4. Revise the first-line of subsection 16.2 to read: For each indication that
exceeds 40 per cent of reference level.

l
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1. SCOPE

1.1 This procedure describes the =anual contact straight beam ultrasonic ex-
amination of RPV shell-to-flange veld fro = the top surface of the flange.
This procedure is in accordance with the require =ents of ASME Soller and
Pressure Vessel Code Section XI,1977 upto and including Su==er 1978
Addenda.

1.2 The principal objective of exn=ination is the detection, 1ccation and
evaluation of discontinuities within the veld and adjacent base =etal.

2. APPLICAELE DOCL*ME::!S. CODES A!!D STANDAP,3S

2.1 The following documents form a part of this procedure to the extent
specified herein.

2.1.1 ASME Section XI,1977, upto and including Su=:ner 1978 Addenda.
.

2.1.2 Ebasco Services Incorporated procedure for " Training,Exarination~g
and Certificatien of Nondestructive Exa=ination Personnel",
NDE 1.

2.1.3 SNT-TC-1A, 1975 edition of A=erican Society for Nondestructive
Testing. ~

2.1.4 ASME Section V, 1977, upto and including Su=mer 1978 Addenda.

3. PERS0*.7:E'. CERT!TICATION

3.1 All personnel perfor=ing nondestructive exa=ination shall be certified '

in accordance with the Ebasco Service Incerporated procedure for " Train-
ing, Examination and Certification of Nondestructive Exa:ination Per-
sonnel" which reflects the guidelines set forth by the scope of S::T-!C-
1A.

4. EQUIPMENT

4.1 Instrument
_

4.1.1 A pulse-echo ultrasonic flaw detection instru=ent shall be emplcyed.
'

It shall generate, receive, and present on a ethode-ray tube (CET)
,

screen, pulses in a frequency range from one to five MH:.
,

(

%sr

.
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acw a ca.mac .....,,;4.1.2 The instrument shall be equipped with a 0 jyf> [j) -stepped gain control calibrated in units
of 2 dB or less.

4.1.3 The system performance characteristic of the instru=ent
shall be verified at least once a year.

4.2 Search _ Unit
-

4.2.1 Search units may contain either single-or dual-transducer
ele =ents.

4.2.2 The search unit shall have a dia=eter not less than 1/2 inch
and not greater than 3/4 in.

.

4.2.3 The search unit cable shall be of coaxial type and shall
not exceed approximately 30 feet so as not to i= pair
co=munication between inspection teas me=bers.

4.2.4 No inal frequency of 2.25 MHz shall be e= ployed. Other lower
/~3 frequencies may be e= ployed if required.

.

'dN 5. COUPLANT

5.1 A client approved couplant, capable of conducting ultrasonic vibrations
from the transducer to the weld surface, shall be used.

,

'

5.2 The couplant identification and batch number shall be recorded on
the Calibration Data Sheet.

|

6. EX.O!INATION COVERAGE

i 6.1 Scanning shall be done with an overlapping of each scan at least by *

'

10 percent of the transducer dimension measured perpendicular to
the scan path.

.

7. SEARCH UNII MOVEMENT
|

| 7.1 The rate of search unit movement shall not exceed 6 inches /second (

| unless calibration has been verified at the higher scanning speed.

8. SCA'.*NING SENSITIVITY

8.1 Scanning shall be done at twice (+ 6 dB) the primary reference level
as a minimu= but recording of ultrasonic reflectors shall be done at

.g the primary reference Icvel.
(
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9. SURFACE PREPARATION

9.1 The examination surface shall be free of irregularities, loose

material, or coatings which interfere with ultrasonic wave trans-
,

| mission.

10. ELECTRONIC DAC

Manual scanning with electrenic distance anplitude correction is not
per=itted. .

11.1DENTIFICATION OF EEAMINATION AREAS
-

.

-_

11.1 The client shall provide the proper identification system.

12. INSTR'a:ENT CALI3 RATION

12.1 Screen Height Linearity

4'f.

J(
..

12.1.1 The ultrasonic instru ent shall provide screen height
linearity within 5 percent of full range for at less: c.
percent of full screen height (FSH) (baseline to maximur..
calibrated screen points).

12.1.2 The following procedures shall be used for screen height
linearity calibration:

(a) Position an angle beas search unit on a reference
I standard so that indicatiens frc= both the 1/2 T cnd

- - 3/4 T holes are visible (other reflectors which pro-
vide the 2 to 1 ratio required in (b) may be -

substituted).

(b) Manipulate search unit to establish a 2 to 1 ratio of
amplitudes between the two indications with the
larger at 80 percent FSH.

i

(c) Without moving search unit, adjust sensitivity to run
the higher respense frem approxinately 100 percent to
20 percent FSH in 2 dB steps (10 percent if fine
control available).

; -(d) Read and record the relative anplitudes of the two *

*

indications to the' nearest 1 percent.
(

)
.
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(e) If the s a -r indication's amplitude -~

is not 50 percent of the larger indication'
a:plitude, within 5 percent of FSH, the ins. ra .ent
shall not be used for examinations, until cc cected.

Note Alternately, for screen height linearity calibrat len, a
straight beam search unit may be used on any cali2r: tion
block which will provide a:plitude dif ferences.

12.2 A=olitude control Linearity

12.2.1 The ultrasonic instrument shall utilize an amplir
cont:ol, accurate over its useful range to + 20 p .cc ..t c.

the nominal a:plitude ratic, to allow ceasurement >i in-
dications beyond the linear range of the vertical cicplay
on the screen.

12.2.2 The followin;; pruedure shall be used for A=plit .n.-
Control Linearity Calibration.- Pesition an an:;is *- n

4
or a straight beam search unit in such a way so u
echo f rom one reflector in a calibration block i; : c en
the screen. With the increase and decrease in at e ation
shown in the following table, the echo amplituca .. ;11

fall within the specified limits. The set ting an d rme. din,;s
shall be esti=ated to the nearest 1 percent of fuli ;creen.

Indication Set at dB Control Indication Limits

! Percent of Full Screen Change Percen: of Full Senan

80% 6 dB 3 2 t > .'. E ..-

80% - 12 d3 16 to Ot? .

,
40% + 6 d5 64 ti 962

1 20% + 12 d3 64 to 9 r .".
'

12.3 The instru=ent calibratien may be perforced en any calibra .ica block,
|

including an IIU or Rcmpas block, and need not be perfor=e . with the
same search unit used in the next exa=ination.

.
12.4 The instrument calibration for screen height and amplitude c.'nt:al

! linearity shall be performed at the beginning of each peri .: of ex-
! tended use or every three conths, whichever is less. This shall

also be perfor:ed whenever any doubt arises about the inst-: r:t*x
functions. Results shall be recorded on the UT Instrument -. ;c ti-~

*

Sheet.
;

'
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13. BASIC CALIEP.ATIC': BLOCKS ,

13.1 The t:sterial from which the block is fabricated shall be frc= one
of the following:

(a) Nozzle dropout from the component.

(b) A co=ponent prolongation

(c) Material of the same caterial specification. -rot:-- f r nt'

heat treatment as one of the caterials bcina r- .
,

13.2 The finish on the surface of the block shall be reprt. .:ttea 3-

the surface finishes of the component.

13.3 Drilled holes in the basic calibr: tion block shall be aced to
establish the primary ref erence responses for en ina *. lon.

13.4 other applicable particulcrs related to basic cel. *:uien block shall
be in agreement with that of Paragraph T 434, l.r::;ie ..: :'E f ect a- ' , .

.. t shall be uced.13.5 The block (40 inch in Icagth) provided by the ci!

14. SYSTD! CALI3?.ATIO:;
.

14.1 Ceneral

14.1.1 Ceeplete ultrasonic examinatien system calibr tion establishing
the DAC, shall be perfor:ed prior to each exat in .Lica, or
series of similar examination.

.

14.1.2 Calibration sh:11 include the complete ultr.asc tic examinatien
system. Any change in search units, couplat: , c&bles, ultra-
sonic instru=ents, recording devices, or any cthot parts of
the examination system shall be the cause of a slibration chai.
The original calibration shall be perior:cd on the basic c21-
ibration block and es11bration checks shall be pertermed as (

per Article 14.3 of this procedure.

14.1.3 The temperature dif ference betwen the exa=ine tien and cali-
bration block surfaces shall not exceed 250F 140C).

.

14.1.4 The centerline of the search unit shall be at ; net 1-1/2
in. (38 c:=) from the nearest side of the bloci.

(k-

I
.

L
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14.2 Calibration

14.2.1 Using the range and delay controls, perfor= the sve:p calibr_tien
in such a way so that the 25 inch and 36 inch = eta!. path side
drilled holes responses appear at 5 and 7.2 of swee. reading
respectively. Note that the back reflecticn from t 2 block
(with the metal-path of 40 inch) shall appear at 8 ..a. each
major division of the screen ecuals to 5 inches of .- :1 ath.

Once sucep calibration is cene, pcsition the search ..

the maxi =um respcase from the 25 inch deep hole and ...

amplitude to e0 percent full screen height and sarx . . -- "

the screen. Without enanspng tne instru=ent contro.s pecition
. the search unit for the tax 2.c response f ro= the 3f inch deep*

hole and mark its peak on the screen. Now craw a liac connectin:
the two points anc extrapolate the line to cover the e camination
volume. This is the pri ary reference level (DAC).

i 14.2.2 Particulars of syste: calibration shall be recorded' -

Calibration Data'Shect.

14.3 Calibratien Check

14.3.1 A system calibration check, which is the verificatiot. af the
instrument sensitivity and sweep range calibration, J..G1 be
perforned at the start and finish of each exaninatior er serics
of similar exanination, with any chant,e in examinatier partcnr.el,
and at least every J. hours during an exanination. Ct'.P ration

checks may be perfor=ed on either the block used for initial
calibration, or a s1=ulator approved by the client. ,

t

14.4 Corrective Action

14.4.1 If any point on the DAC curve has decreased 20 percen: or

2 dB of its'acplitude, all data sheets since the last
calibration check shall be marked void. A new calibt :tica.

<shall be made and recorded and the voided exa=inatior cre.
,

l

l shall be reexamined.

14.4.2 If any point on the DAC curve has increased more than 20 percent
or 2 dB of its a:plitude, recorded indications taken afneu the
last valid calibration or calibration check may be re *: .. i"r
with the corrective calibratien and that value changei .'n t..e .

I data sheets.
, .

,

l
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14.4.3 If any point on the DAC curve has moved
on the sweep line more than 10 percent of the sweep
division reading, correct the sweep range calibration and note
the correction of the examination record. If recordable re-
flectors are noted on the data sheets, those data sheets shall
be voided, a new calibration shall be recorded, and the examin-
ation voided areas shall be reexa ined.

15. EXAMI!;ATIO::
'

15.1 The scanning shall be done from the top surface of the flange covering
as much area as possible.

16. RECC?31!:C Ey.WI:GTIC!! DATA

16.1 Record all reflectors which produce responses as outlined below:

16.1.1 Reflectors Eeual to or Exceedinc; 30 percent DAC: For each

) inoication tr.at equais er exceecs 30 perernt of the reference
'

level the following infor=ation shall be recorded:

(a) Maximum percent of DAC, sweep reading of indication,
search unit position, location along the length of the
veld, and beas direction.

(b) Through-Wall Di=ension
'

(1) For reflectors 50 to 100 percent DAC, the =ini=u
sweep reading and its position and location along
the length of the reflector for 50 percent DAC when -

approaching the reflector frem ti.e maxi =um signal
direction.

(2) For reflectors 50 to 100 percent DAC, the cax1=u=
sucep reading and its position and location along the
length of the reflector for 50 p arcent DAC when =cving ,

away from the reflector's maximu : signal direction.

(3) For reflectors exceeding 100 per.:ent DAC, minimum
sweep reading and its position at:d location along
the length of the reflector for 30 percent of the max-.

*

imum arplitude when approaching :he reflector frc=-

,

the maximum signal direction. e

f
g , .'

<

~ - _ -
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(4) For reflectors exceeding 100 percent DAC,
maxi =us sweep reading and its position and
location along the length of the reflector
for 50 percent of the maxi _u: amplitude when
moving a.ay from the reflector's caxi=u= signal
direction.

(c) Lec :th Diecnsion: The length of the reflector shall
be obtainea by recording the position and location
along the length of weld as deter =ined by 50 percent
of DAC for each end of the reflector.

.

(d) Record all search unit position and location dimensions
. to the nearest tenth of an inch and obtain data fro =

each successive scan path.
*

( 16.2 Further Evaluation

Further evaluatien of reportable indications to deter =ine disposition
and/or the need to =ake repairs saall be the responsibility of the
utility-owner.

17. REPORTS .

<

17.1 A detailed ultrasonic examination report shall be prepared using
the report for= previded at the end of this procedure and any
additional sketches or photographs as cay be applicable. If no

I

f reportabic indications are detected it shall oe so noted on the

[
report for=, .

17.2 Prompt (2!. hours) notification of reportable indications shall be
,

made to the representative designated by the utility-owner.'

. . 17.3 Data shall be entered, as required for each ite= in the blank spacef. -

.

provided on the Calibration Data sheet, azd if used, on the indicatien" ' ,

data sheet. k"nere data is not germane for the specific item the blank
space shc11 be marked N/A to indicate that data is not applicable..o. ..s. -
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1. _ Add the followinc subsections to section 3

3.2 A Level I individual =ay i=plement written ultrasonic examination instructions
under the guidance of a higher level individual. The Level I individual
shall not independently evaluate or accept the results of the ultresenic
exa=inatien.

3.3 In the process of being qualified and certified to at least Level I in the

! g ultrasonic acthod, an individual shall be considered a Trainee. A Trainee
F shall work along with a certified individual and shall not conduct indepen-

dently any test, interpret'any results of a test, or write a report of
test results.

2. Add the followinc to subsectica 4.2.4
.

The clients Level III shall be notified verbally, within 24 hours, if it was
necessary to use test frequencies other than 2.25 Miz.

j 3. Add the followinc subsection to sectica 3
i

! 5.3 couplant shall be certified to have a total halogen content of 300 PPl!

j or less.

4. Add the followin:: subsection to subsectien 16.1

16.1.2 Reflectors that exceed 40* DAC:
; i

j For reflectors that are greater than 40% of DAC but less than 50.';
of DAC, data shall be recorded as per 16.1.1 (a).
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1.0 SCOPE

1.1 This docu=cnt defines the =ini=u= procedural require =ents to be
used in perfor=ing =agnetic particle exa=ination of nuclear powcr
plant ce=ponente by the =a;;netic particle =ethod and is stru:tured
in accordance with the ASME Boiler and Pressure Code, Section V,
Article 7, as set forth in Section XI.

2.0 OBJECTIVE

2.1 The principal objective of the dry magnetic particle =ethod stated
herein is for detecting the presence of surface discontinuities in
welds and bolting.

3.0 APPLICAELE REFERENCE DOCL7ENTS

3.1 The following docu=ents for= a pcrt of this procedure to the extent
specified herein.

t
' 3.1.1 ASME Boiler and Pressure Vessel Code, Se: tion XI, 1977
k. .>I Edition, Rules for Inservice Inspection of Nuclear Power

Plant Co=ponents, Su==er '78 Addenda

3.1.2 ASME Section V, 197_7 Edition Sc==er '78 Addenda, Article 7,
Nondestructive Exa=ination.

3.1.3 Ebasco Services Incorporated procedure for " Training,
Exa=ination, and Certification of Nondestructive
Exa=ination Personnel," NDE 1.

4.0 CENERAL

4.1 Qualification of Personnel

All personnel performing the nondestructive exa=ination shall be
certified in accordance with Ebasco Services Incorporated precedure
for " Training, Exa=ination and Certification of Nondestructive
Exa=inatic Personnel," which reflects the guidelines set forth by
the scope of SNT-TC-1 A.

SARGENT & LUNDY
j, 9tvitwt0 & ACCEPit0

.C,e. ..... . ..,....., ..,, ,.

L- , . . . . . . . , . . . . . . . . . . . . . . . . . .

F. A. Kosig (pg[{
if DATE
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5.0 EQUIPMENT

5.1 Macnetizin Ecuit=ent - The cagnetizing apparatus shall be capable
of incucing, in ene item under exa=ination, a magnetic field of
suitable intensity in the desired direction.

5.2 Alternating current electremagnetic yokes

5.3 coils - Multiturn coils, nor= ally consisting of 3 to 10 turns
looped around the part or section of tbc part to be exa=ined.

5.4 Magnetic Particle Field Indicator

5.5 I.xa=ination medium

5.5.1 Dry particles shall provide adequate contrast with the
background of the surface being exa=ined (yellow, black,
grey, or red). Magnetic particle exa=ination shall not be
done on the surface ot' parts whose temperaturc exceeds

( 6000F.
v.

5.5 2 Wet particles shall provide adequate contrast with the
background of the surf ace being exa=ined (black or red).
The te=perature of the wet particle suspension and the
surface of the part shall not exceed 1350F.

6.0 SURFACE PREPARATION

6.1 Prior to =agnetic particle examination, the surface to be exa=ined
and all adjacent areas within one inch shall be dry and free of any
dirt, grease, rust, scale, oil, or other extrancous material that

; could obscure surface openings or otherwise interfere with the
| examination.
I

6.2 Surface condition as processed, may be suitable provided that there
are no surface irregularities to mask indications of unacceptable
di s c on t ir.ui tie s . However, surface preparation by manual wire
brushing may be necessary in so=e cases where surface S

irregularities would otherwise =ask indications of discontinuities.

6.3 Surfaces shall be cleaned, prior to magnetic particle exa=ination,
by one or more of the following: detergents, solvents, descaling
solutions or paint removers,

i
.

m
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7.0 EXAMINATION PROCEDURE

7.1 Ti=e of Examination - Final magnetic particle exa=ination shall be
perfor:eo wnen ene test item is in the final heat treated, machined
or otherwise completed condition.

7.2 Exa=ination Method - Examination shall be perfor=ed using the A.C.
continuous method; that is, the magnetizing current shall remain en
while the particles are being applied to the surface of the test
piece and while excess of the particles are being re=oved.

7.3 Direction ef Macneti:ation - At least two separate exs=inations
shall ce carrtec out on each area. The second examination shall be
with the lines of magnetic flux approxi=ately perpendicular to
those used for the first examination in that area. A different
means of magnetizing may be used for the second exa=ination.

7.4 Magnetization Technicue

; 7.4.1 Yoke Technique
V

a) Alternating current electrocagnetic yokes shall be
used.

b) The yoke shall be placed on the component and the
current applied.

c) With the current on, the examination mediu: is
applied, excess re=oved.

d) The veld and heat affected zone / bolting shall then be
examined for indications between the poles and for a
distance of 3 inches on each side of the yoke.

e) .The examination shall be conducted with sufficient
overlap to assure 100* coverage.

f) For velds, two separate examinatiens shall be ,

conducted with the lines of flux perpendicular to
each other.

1

(
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1 N/ DJSg) For bolting, the lines of flux shall be perper.dicular
to the lines of flux using the coil techniques.

.

7.4.2 Coil Technique

a) The following current require =ents shall be met for
encircling coils:

L/D Ratio For=ula

4 or Greater 35,000
2 + L/D = A=pera Turns

Fro = 2 up to 4 incl. 45,000

L/D = A= pere Turns

Note 1 - For parts with an L/D ratio less than 2,
other magneti:ing methods shall be used.

-

Note 2 - The effective field extends 6 inches on,
> either side of the coil,

b) The coil shall encircic the component and placed
approxi=ately three (3) inches from the edge of the
item; the turns of th'e coil shall be closely spaced.

c) The correct =agnetizing current shall be de er ined
~

fro: Paragraph 7.5.1. Current shall re=ain on while
i particles are applied.

d) For each size cc=ponent, the adequacy and direction
of the magneti:ing force shall be verified on the
first ite= using the magnetic particle field
indicator. When a clearly defined line of particles
is for=ed in the desired direction, the magnetizing
technique shall be considered adequate.

e) The veld and heat affected zone / bolting shall then be
examined for indications.

7.4.3 Direct contact Technique

. a) Magnetization is accomplished by p.sssing current
end-to-end through the part to be inspected.

t
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b) The following currents shall be used as a guice. The
actual currents used shall be deter =ined using a
" magnetic particle field indicator."

Dia. Current /in, of part dia.
Up to 5.0" 700 to 900 a=p/in.
5.0" to 10" 500 to 700 amp /in.

10" 300 to 500 a=p/in.
Note: Currents less than those shown in the table may be used provided

the adequacy can be shown as stated in 7.4.2d.

8.0 EVALUATION 07 INDICATIONS

8.1 All indications shall be evaluated in ter=s of acceptance standare
as stated in Section 9.0 of this procedure.

8.2 Discentinuities at the surface are indicated by the retention of
examination medium; however, localized surface irregularitics duc
to machining marks or other surface conditions may produce f alse or

i nonrelevant indications.
(?

8.3 Broad areas of particle accu =ulation which could mask indications
of discontinuities are unacceptable, and those areas shall be
cleaned and re-examined.

8.4 The indications to be relevant shal'1 have the major dimension
greater than 1/16".

| 9.0 ACCEPTANCE CRITERIA
i
j 9.1 Pressure retaining bolting larger than 2 in. diameter (B-G-1)

a) Allowable surface indications shall not exceed the following:

1) Nonaxial indications, 1/4 in. in length.

2) Axial indications, 1 in. in length.

!

!
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9.2 Pressure retaining welds in piping (B-J)

a) Indications are unacceptable if they exceed the followinglengths:

Nominal Wall Indication Length - Inches
Thickness Preservice Inservice

0.312 or less 1/8 0.2
1.0 3/16 0.32.0 1/4 0.6
3.0 1/4 0.8
4.0 and over 1/4 0.8

9.3 Vessel supports (B-H) support me=bers for piping, pu=ps and valves
(B-K-1)

a) Indications are unacceptable if they exceed the following
lengths:

N;. , Preservice
Nominal Wall Indicatien Length - Inches
Thickness

0625 to 2.0 3/16
2.0 and over 1/4

Inservice
Nominal Wall Indication teneth - Inches
Thickness Inches

*

.025 to 1.5 0.25
2.0 0.3
3.0 0.45
4.0 0.6
5.0 0.75
6.0 and over 0.9

9.4 Evaluation of indications that exceed the above limits (9.1, 9.2
and 9.3) will be the customer's responsibility.

10.0 DEMACNETIZATIO;i - Not required

t
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11.0 POST-TEST CLEANING - All surf aces shall be cleaned so that cll msgnctic

particles are co=pletely remcved after testing is ce=pleted.

12.0 CALIBRATICN

12.1 Each piece of magnetizing equipment shall be calibrated at least
once a year, or after each ti=e it has been subjected to =ajor
electrical repair, periodic overhaul, or da= age.

a) Equip =ent with a==eters shall be co= pared to those of a
control test meter. Co=parative reading chall be taken at a
minimum of three levels enco= passing the usable range. The
unit's meter reading shall not deviate by more than + 10% of
full-scale, relative to the actual current valve as chown by
the test meter.

b) A.C. yokes shall be calibrated by deter =ining their mini =um
lifting power. Each yoke shall have a lifting power of at
le a s t 10 lbs at the maxi =um pole spacing at which it will be
used.

\w *r
13.0 RIPORTS

13.1 A magnetic particle exa=inatien, shall be prepared and furnished
tc the client. A standard magnetic particle examination form
(attached) vill be used unless otherwise specified by the client.

13.2 The report shall include the following infor=ation as a minimum.

a) Part identification
b) Examination procedure nu=ber
c) Date
d) Examiner's name and certification level
e) Exa=ination results
f) A=perage used and/or coil turns and a=perage used
g) Particles (manufacturer na=e) and color
h) Equip =ent make, model and serial nu=ber

i
s

9
e
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l. Add the following subsecticns to section 4.0

4.2 A Level I individual may imple=ent written eagnetic particle exa=ination
instructions under the guidar:e of a higher level individual. The
Level I individual shall not independently evaluate or accept the results
of the =agnetic particle exa=ination.

4.3 In the process of being qualified and certified to at least Level I in
the =agnetic particle method an individual shall be considered a Trainee.
A Trainee shall work along with a certified individual and shall not con-
duct independently any test, interpret any results of a test, or write

,

a report of test results.'
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Correction to Referenced Paracrarh in Section 7.4.2(c)

c. The correct magnetizir.g current shall be determined frem
Paragraph 7.4.2(a). Current shall remain on while particles
are applied.

Add the follewine Section 5.5 ,

5.5.3 The following magnetic particle materials, or equivalent shall
' be used, providing they are approved by the Client:
$

Magnaflux No.' 8 Red Powder
Magnaflux No. 1 Cray Powder
Hoeganaes Ancolor Yellow Powder
Magnaflux 9C-M Wet Particles

.
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1.0 SCOPE

1.1 This procedure defines the requirements for color contrast solvent
removable liquid penetrant examination of nuclear reactor system
components. This procedure is in accordance with the applicable
requirements of ASME Boiler and Pressure Vessel Code Section XI,
1977 Edition, Summer '78 Addenda.

2.0 DESCF.IPTION OF LIQUID PENETRANT EXAMINATION METHOD

2.1 Liquid penetrant examination is a method of nondestructive
examination which provides for the detection of discontinuities
which are open to the surface of nonporous ferrous and nonferrous
materials.

3.0 CODES AND STANDARDS

3.1 American Society of Mechanical Engineers (ASME) Boiler and Pressure,

Vessel Code.

3.1.1 Section V, Nondestructive Examination, 1977 Edition, Sumaer
'78 Addenda.

3.1.2 Section XI, Rules for Inservice Inspection of Nuclear
Reactor Coolant Systems, 1977 Edition, Su=mer '78 Addenda.

3.2 American Society for Testing and Materials

3.2.1 ASTM-D129-64 Test for Sulfur in Petroleum Products by the
Bomb Method.

3.2.2 ASTM-D808-63 Test for Chlorine in New and Used Petroleum
Products by the Bomb Method.

3.3 Ebasco Services Incorporated procedure for " Training, Examination,

and Certification of Nondestructive Exa=ination Personnel" NDE 1.

4.0 PENETRANT MATERIALS

4.1 The following solvent removable penetrant materials, or equivalent
i shall be used.

_

M E"' flux SKL-NT/SKL-S Penetrant SARGENT & LUNDY
SKC-NF Cleaner 1. " 'd "' " ' ' C C ' "' '4

SKD-NF Developer
, , , , , ,, ,,,,,,,y,,,
em == o.uc. ic.. ..u. e.c c3....:,

,

%---.~. /!.b/6/4 cm,,g
J 0.-~ * h 0 'Qt-gg
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42 All penetrant materials sh11 be accompanied by the manufacturer's

certification to ASTM D129-64 and ASTM D808-63, including material
batch numbers and actual test results. The total sulfur content of
the residue shall not exceed 1% by weight. The total halogen
content of the residue shall not exceed 1 by weight.

4.3 All certification records shall be maintained by Ebasco's Quality
Assurance Engineering Department and transmitted to tne custo=er
before examination.

4.4 Intermixing of penetrant materials from different family groups
shall not be permitted.

5.0 NDE PERSONNEL QUALIFICATION

5.1 All personnel performing the nondestructive exa=inatiens shall be
certified in accordance with Ebasco Services Incorporated procecure
for " Training, Exa=ination and Certification of Nondestructive

Examination Personnel," which reflects the guidelines set forth by
the scope of SNT-TC-1A.i

6.0 SURFACE PREPARATION

6.1 Satisfactory results may be obtained when the surface is in the
as-welded, as-rolled, as-cast or as-forged condition, but surfact
preparation by grinding or machining or other methods may be
necessary in some instances where surface irregularities could
otherwise mask indications of unacceptable discentinuities.

6.2 Prior to liquid penetrant exa=ination, the surface to be exa=ined
and all adjacent areas within at least 1 inch, shall be dry and
free of any dirt, grease, lint, scale, welding flux, weld spatter,
oil or other extraneous matter that could obscure surface openings
or otherwise interfere with the examination.

6.3 only Client approved cleaning solvents shall be used.

6.4 Blasting with shot or dull sand shall not be used.

(
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6.5 Drying, after cleaning, of the surfaces to be examined shall be

accomplished by normal evaporation or with forced hot air, as
appropriate. Ide minimum drying period shall be 5 minutes to
ensure that the cleaning solvent has evaporated prior to
application of the penetrant.

7.0 PENETRANT APPLICATION

7.1 The surface to be examined shall be thoroughly and uniformly
covered with penetrant by dipping, brushing or spraying. If the
penetrant is applied by spraying using compressed air type
apparatus, filters shall be placed on the upstream side near the
air inlet to preclude contamination of the penetrant by oil, water
or dirt sediment that may have collected in the lines. Whenever
poossible, the penetrant shall be applied to the examination area
plus an additonal 1 inch on each side.

7.2 The examination areas shall be kept completely , vetted for a minir.,um
of 10 minutes and a maximu= of 30. If the penetrant does not vet
,the surface but tends to pull away, leaving local islands of unwet
surfaces, or if the penetrant is allowed to become tacky or dry,
the examination area shall be cleaned and reexamined.

7.3 The temperature of the penetrant and the surface of the examination
area shall not be below 600F nor above 125 F throughout the
examination period. Local heating or cooling shall be permitted
provided the temperatures remain in the range of 600F to 1250F
during the examination. Where it is not possible to coc: ply with
these temperature liminations, other te=peratures and times may beI

| used, provided the procedures are qualified as described in T-660
| of ASME Section V, Article 6.

8.0 EXCESS PENETRANT REMOVAL

8.1 After the penetration time bas elapsed, any penetrant remaining on
the surface sh11 be removed, taking care to mini =ize removal of
penetrant from discontinuities. Excess penetrant, insofar as
possible, shall be removed by wiping with a cloth or absorbent )
paper, repeating the operation until most races of penetrant have
been removed. The remaining traces shall be removed by wiping the
surface lightly with a cloth or absorbent paper moistened with an

l approved penetrant cleaner. To minimize removal of penetrant from
discontinuties, care should be taken to avoid the use of excess
penetrant cleaner.

| (
l
l
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8.2 Flushing the surface with penetrant cleaner, following the

application of the penetrant and prior to developing, is prohibited.

9.0 DEVELOPING

9.1 After excess penetrant removal, the cleaner shall be allowed to
evaporate for a minimum of 5 minutes and a maxicum of 10 minutes
prior to application of the developer.

9.2 Immediately prior to application, the nonaqueous wet develeper
(aerosol can) shall be thoroughly agitated to ensure adequate
dispersion of the suspended particles.

9.3 The developer shall be applied in a uniform thin coat by spraying
6 inches approx. from area to be exa=ined, while moving across-

examination area. Insufficient coating thicknesses may not draw
the penetrant out of the discontinuities; conversely, excessive
coating thickness may result in pooling and thus mask indicatiens.
Any areas of excessive coats or pools of developer shall be cleaned
and reexamined.

10.0 EXAMINATION

10.1 Good practice is to observe the surface during the application of
the developer to detect the nature of any indications which tend to
bleed out profusely. Final interpretation shall be made after
allowing the penetrant to bleed out, within 7 to 30 minutes. If

the surface to be examined is so large as to preclude co=plete
exa=ination within the prescribed ti=e, only portions of the

: surface shall be examined at any one time.
,

10.2 Adequate illumination is required to ensure no loss of the
sensitivity in the examination. Lighting requirements chall meet
those specified for visual examination in Section XI of the ASMI
Code.

I
! 11.0 EVALUATION OF INDICATIONS

11.1 All indications shall be evaluated in terms of Sections 11.3.1 and
11.3.2 of this procedure.

.

.
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$ 11.2 Discontinuities at the surface will be indicated by bleeding out of
L the penetrant. Nonrelevant indications resulting in broad areas of

pigmentation which would mask indications of defects are
unacceptable and those areas shall be cleaned and re-examined.

11.3 Relevant indications resulting from defects are unacceptable if
they exceed the following:

11.3.1 Dissimilar Metal Welds (BF) and Pressure Retaining Welds in
Piping (BJ)

(a) Indications in ferritic steels that meet the requirements
of NB-2300 and specified minimum yield strength of 50ksi or
less at 1000F are unacceptable if they exceed the
following lengths:

Nominal Wall Indication Length - Inches
Thickness - Inches Preservice Inservice-

'
O.312 or less 1/8 0.2
1.0 3/16 0.3
2.0 1/4 0.6
3.0 1/4 0.8
4.0 and over 1/4 0.8

(b) Indications in austentic steels that meet the requirements
of minimum yield strength of 35ksi or less at 1000F are
unacceptable if they exceed the following lengths:

Nominal Wall Indication Length - Inches
Thickness - Inches Preservice Inservice

0.312 or less 1/8 0.2
1.0 3/16 0.25
2.0 1/4 0.45
3.0 and over 1/4 0.65.

4
e
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g 11.3.2 Vessel Supports (B-H), Support Members for Piping, Pu=ps
and Valves (B-K-1)t

(a) Indications are unacceptable if thef exceed the
following lengths:

Nominal Wall Indication Length - Inches
Thickness - Inches Preservice Inservice

0.65 to 2.0 3/16 0.25
2.0 1/4 0.3
3.0 1/4 0.45
4.0 1/4 0.6
5.0 1/4 0.75
6.0 and over 1/4 0.9

11.4 Evaluation of indications that exceed the above limits 11.3.1 (a)
(b) and 11.3.2 (a) vill be the customer's responsibility.

12.0 ACCEPTANCE STANDARDS

12.1 Acceptance of indications listed above may be evaluated by a
cognizant Level II in accordance vi.h requirements of Section XI of
ASHI Code, 1977 Edition, Su==er '78 Addenda.

13.0 POST-EXAMINATION CLEANING

13.1 Af ter completion of the liquid penetrant examination, all traces of
penetrant and developer shall be removed by wetting with an
approved solvent and wiping dry with rags. Cleaning vill continue
until no trace of developer or penetrant is visible on the cleaned
surface.

14.0 EXAMINATION RECORDS

14.1 A Liquid Penetrant Materials Examination Report shall be filled out
and included as part of the quality records.

4

1f 0 SAFETY PRECAUTIONS
,

.

15.1 The safety precautions to be employed shall be in accordance with
instructions furnished with the manufacturer's penetrant

saterials. These instructions may be supplemented by additional
safety procedures consistent with existing company policy.

l
.
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16.1 All nriginal data sheets will be turned over to the custo:ner within
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1. In subsection 4.2 change 1% to 300 PPM

2. Add the following subsections to section 5.0

5.2 A Level I individual may imple:ent written liquid penetrant examination
instructions under the guidance of a higher level individual. The Level I
individual shall not independently evaluate or accept the results of the

.

liquid penetrant exa=ination.

5.3 in the process of being qualified and certified to at least Level 1 in the
liquid penetrant method, an individual shall be considered a Trainee. A
Trainee shall work along with a certified individual and shall not conduct

% independently any test, interpret any results of a test, or write a report
of test results.
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g.0 SCOPE I 1 M | ####
s
# This procedure describes the require =ents for visual examination of
E bolting cc=ponents in accordance with ASME Boiler and Pressure Vessel

Code Section XI,1977 edition and Addends through Su==cr 1973. The
principal objective of the ce: hods stated herein is :he de:ection and

evaluation of areas of distress of bolting cceponents.

2.0 APPLICAELE DOCL?.ESTS

2.1 ASKE Section XI 1977, Su==er 1978 Addenda

2.2 Ebasco Services Incorporated procedure for " Training, Exa=inatien
and Certification of Nondestructive Examination Personnel," NDE 1

3.0 PERSCNNEL CERT!?! CATION

All personnel perfor=ing visual examinations shall be certified in
accordance with Ebasco Services Incorpora:ed procedure for " Training,
Exa=inatien and Cc tification of Nendestructive Examination Personnel,"
whien reflects the guidelines set forth by the scope of SSI-!C-1A.

4.0 TESTIN0 ECUIP. VENT

4.1 Visual examination shall be perfor=ed using adequate ligh:ing, tha:
is, a light source sufficient to provide good definition and
contrast at the surface of the object or part being exacined.
Color of the light source =ay be white (incandescen:) er any other

.

t.hich will produce the desired definition and contrast.,

4.2 Resolution shall be tested by placing an 18 percent neutral gray
card or plate containing a black line 1/32 inch in sidth in :ne
area to be exa=ined. Resolution is considered adec,ua:e if this
line can be resolved from this back;rcund.

5.0 _cENERAL

5.1 Direct visual exa=ina: ion cay be perfer ed when access is
'

sufficien: to place the eye within 24 inches cf the surface to be
g exa=ined and at an angle no less that 30 degrees with the surface
ar to be examined. Mirrers =ay be us2d to icprove the angle of vision.

-

670 .E.X \MI.NATI.O.N .

~

'' W:ing =ay be exacined either in place under tension, when the

SAR'''ENT C: LUNDY: nection is disasse= bled, or when the bolting is recoved,
j, .re(0 & aCCEPfLD,
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6.0 EXAMINATION (Cont'd)

6.2 Bushings, threads, and liga =ents in base material of flanges areL
required to be examined only when the connection is disasse=oled.

6.3 Examine all surfaces, especially the thread root area (if
applicable), for evidence of cracking, galling, mechanical da= age
or other abnor=al conditions.

7.0 REPORTS

7.1 The areas or surfaces exhibiting condit' ions described in 6 3 shall
be reported en For= 6061A/11-76 and brought to the attention of the
client for disposition. Sketches (For= 6059/4-76) or photographs
may also be used to docu ent surface conditions as applicable.
Where areas or parts are found to be acceptable this shoulc be so
noted on the report form.

7.2 Proept (24 hours) notification of reportable indications will be
made to the representative designated by the utility-owner.

7.3 A final report shall be prepared, filed, and maintained in
accordance with the requirements of Paragrapn IWA-6000 of the ASMI
Code Section XI.
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1. Add the following subsecticns to section 3.0

3.1 A Level I individual may implerent written visual examination instruct 1:ns
under the guidance of a higher level individual. The Level I individual
shall not independently evaluate or accept the results of the visual
examination.

3.2 In the process of being qualified and certified to at least Level I in the
visual method, ar. individual shall be considered a trainee. A trainee
shall work al:ng with a certified individual and shall not conduct in-
dependently any test, interpret any results of a test, or write a report
of test results.
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h
- Al This procedure describes the cultifrequency eddy current examination cf

Westinghouse nonferro=agnetic steam generators tubing. This proccdure
is in accordance with the requirements of ASME Boiler and Pressure Vessel
Code, Section XI,1977 up to and including Su==er 1978 Addenda and USNRC
Regulatory Guide 1.83, dated July, 1975.

.

1.2 The principal objective of examination is to assess the integrity of the
tubing and to form a basis for comparison with the results of subsequent
examina tions .

2. APPLICABLE DOCL'ENTS, CODES AND STA';DARDS

2.1 The fo11 cuing docu=ents for= a part of this procedure to the extent specified
herein.

*

.

2.1.1 ASME Section XI, 1977 up to and including Su=mer 1978 Addenda.

2.1.2 USNRC Regulatory Guide 1.83, dated July,1975.'
.

2.1. 3' Ebasco Services Incorporated procedure for " Training, Examination
and Certification of Nondestructive Examination Personnel", NCE 1.

2.1.4 SNT-TC-1A,1975 edition of, A=erican Society for Nondestructive Testing.

3. _ PERSONNEL CERTIFICATION

3.1 All personnel performing nondestructive examination shall be certified in
| accordar.ce with the Ebasco Services Incorporated procedure for " Training,

Exa dnation and Certification of Nondestructive Examination Personnel" which
reflects the guidelines set forth by the scope of SNT-TC-1A.

3.2 Personnel collecting data shall be qualified to Level I, or highcr.
t
'

Personnel interpreting data shall be qualified to Level II, or higher,
specifically for the evaluation of data from nonferromagnetic tubing.
Personnel,who operate (band or re=ote) probe positioner, probe pusher

4 or install equipment in the' steam generator, are not required to be certified. <

,

4. E7JIP'_1EST
'

4.1 The ewination shall be performed utilizing an eddy currbt instrument capable
' of operatica on a frequency-range frcm 10 G: to 990 G: with coil-probe

designed for exa=ination from the inside of the tubes. The inspection per-
fornance shall be =onitored by the use of an oscilloscope with a phase sen-

(
4- sitive displ.ay syste= and recorded for later evaluation on both magnetic tape

and strip chart.
.

|.
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4.k Equipment employed shall be: - *

C. Zetec M1Z 12 or equivalent.L 4.2.1 Eddy Current Instru=ents:

Zetec HP 3968 AZ or equivalent.
4.2.2 Tape Recorders:

Could 220 or equivalent.
4.2.3 Strip Chart Recorders:

4.2.4 Probes: Zetec 2 Coils Differential or equivalent.

Probe positioning and feeding shall generally be accc plished by the useof the Zetec re=otely operatec positioner =odel SM4 or equivalent and the4.3

associated motorized proce pusher-puller.

Co=sunication shall be provided by the use raf a four channel Zetec ce== uni-4.4 cations set or equivalent.
Instru=ents, Tap'e Recorders,

System perfor:ance characteristic of Eddy Current.

4.5
and Strip Chart Recorders shall be verified at least once a year.

I -

y 5. SURFACE PREPARATI05 ._

Inside dia=ter of tubes cust be cican with co obstructions.5.1

6. IDENTIFICATION OF TUSES

In general, temporary templates shall be e= ployed for identification of the6.1 tubes. Client shall provide the te= plates.

7. cal.IERATION STANDAF.D

The calibration standards shall be canufactured fro = a length of tubing
-

to be exa=ined in the vessel.7.1 of the sa:e size and caterial type as that
The standard shall contain hole and groove as follows.

Through-vall. drill hole 0.052 in. (1.3cm) diameter for 3/4 in.
(19:m) 0.D. tubing and s= aller and 0.067 in. (1.7cm) dinneter for7.1.1

4 larger tubing. '

7 7.1.2 Fla -bottomed drill hole 5/64 in. (2.0=m) diameter X SO% throu;;h
,

from the outer wall surface. .

Flat-bottooed drill hole 7/64 in. (2.8:m) diamter' X 60'|| through ~.7.1.3
from the outer tube vall surface.

.

-
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f 7.1.4 Flat-bottom drill hole 3/16 in. (4.8=m) diamter ;
X 40% through from the outer tube vall surface.g.

.

.t.
7.1.5 Four flat-bottomed holes, 3/16 in. (4.8=m) dia=.ter, spaced 90 dt2

apart around the tube circumference, 20% throust :he tube wall.

7.1.6 A 1/16 in. (1.6:=) wide 360 deg. circumferentia) :roove, 20% through
from the inner tube wall surf ace.

7.2 The calibration standard shall be of sufficient length to urevent inter-
ference due to end effect, adjacent calibration holes anc : ve.

7.3 Each standard shall be identified by a serial nu=ber and :. . a t -.m .: to-

the tube canufacturer's heat nu:b er. Artificial flav di um,Aona un.il oc

measured to the nearest 0.033 in. Flav di=ensions and s:stec response to
the flaw shall be part of per=anent record of the standa:c.

7.4 The client shall provide the calibration standard.
.

( 8. EXAMIN.'sTION FREPA?ATION
,

and enist
- 8.1 Provision cust be =ade for ' personnel and equipment entry ir.ts,w

from, the steam generator (i.e. ladders, scaffolds, or its::ing, platf: :.:,outlet etc.)lighting inside and outside the steam generator, 110 volt

All probes and equipment to be in contact with the primar-> c+olant surf s:e8.2
shall be cleaned, if required, prior to use with the clieit approved cleaner.

Welding in the general area around the steam generator shall be miniciacd8.3
during active examination period.

*

The tubes selected for exa=ination shall be listed on the "Checkof f Sheet **.8.4

Establish location of control-operation center with consu.tacior. with8.5
plant personnel.

1

8.6 Arrange for power distribution at control-operation cente".
41.7 Install the co=munication system control box at the contr,1-operation cen::r.

,

8.8 Establish co==unications with headsets between the steam .cnerator(s) and the.'
control-operation center.

8,9. Ch'eck the operation of the rc=otely operated eddy current pabe posit.out.

),

.

l .
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te= plates, when required, on the tube sheett.
8.10 Install the tube sheet

- of tbc stea= generator.
%

Install remotely operated probe position in channel head of the steam8.11
generator.

Connecc power supply-control cable assembly to remotely operated probe8.12
positioner.
Install rc=otely operated probe pusher-puller near channel head of steam8.13
generator with control at control-operation center.

.

Ensure that all probe positioner, probe pusher-puller, probe and cor=unica-
tion connecting cables are cicar of access walkways and secured to any.8.14

available supports,

'

9. SET-UP ,B'D CAI.IBMTION
,

t
I -

A) 9.1 Set-uo
to tape(. g Using sultipin connector, interconnect M1Z-12 tester output9.1.1

recorder input.
to M12-12

Using cultipin connector,, interconnect tape recorder output9.1.2
display.

Using ENC coa.x
Mark on. strip chart paper / papers channel 1,2,3 & 4.9.1.3

j cables, interconnect the following:
to number 1 channel .

9.1.3.1 Tape recorder channel 1 vertical output
of strip chart recorders.

[
-

M12-12 upper cix vertical output to number 2 channel of1

{ 9.1.3.2
strip chart recorders.

Tape recorder channel 3 vertical output to number 3 channel.s 9.1.3.3 of strip chart recorders.-

;
to number 4 channel of

9.1.3. 4 M12-12 channel I horizontal output I
'

strip chart recorders. .

h
(.

~'

!

! d.,
j u
i

.
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[. 9.1.4 Connect multipin-connector and phone connector from OMB
t, ' (start box) to tape recorder.

9.1.5 Connect the strip chart cables from OMB (start box) to both the
strip chart recorders.

9.1.6 Connect probe to probe connection on back of M12-12 tester using
about 110 feet probe extension coax.

-| 9.1.7 Connect probe to absolute probe connection on back of M12-12 using
about 110 feet probe extension coax.

9.1.8 Plug all instru=ent into 110 volt outlet.
, ,

J 9.2 Channel Calibraticas
_

9.2.1 Turn on all instru=ents and allow 15 minutes warm-up.

9.2.2 Check the horizontal trace alignment on M12-12 display. If re-g

t quired, adjust the horizontal trace with the trace adjustment
control located on back of M12-12 display.

9.2.3 Set the following frequencies, gain and mode on the 4 channels of
I the M12-12 tester.

.

; Channel Frecuency Mode Cain
i
'

1 400 Diz Differential 55
2 100 KHz Differential 30

f 3 100 Diz Absolute ,40
,,

4 10 Diz Differential 50
,

k 9.2.4 Set 200 e.v/div for all the four channels of strip chart recorders.
h (Turn fine sensitivity control until it clicks in lock position.)

9.2.5 Channel 1 Calibration
,

_

i 4 .

9.2.5.1 Insert probe in defect free area of the standard.*
~,

d' '' #
9. 2. 5. 2 Press in channel 1 button, turn up intensity, press in

store buttons on M12-12 display and set V/DIV on 1. All,

, other buttons must be out.
,

. ... .

/
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9.2.5.3 Press auto balance on MlZ-12 tester.

9.2.5.4 Check phase of 1007. through wall hole signal on M12-12
display as probe is pulled through standard. Phase needs
adjustment if 100% hole does not go down and to the right
when probe is pulled through standard and the probe =otion
is not horizontal. Esti= ate the phase angle error and make
that direct change using phase centrols. Re-check phase to
'make sure defect signals go down first and probe motion is
horizontal. Continue this procedure until phase is correct.

9.2.6 Chr.nnel 2 Calibratien

~

9.2.6.1 Insert probe in defect free area of standard.

9.2.6.2 Re-press channel I button so it is out and press in channel
~

2 button on Ml:-12 display.
.

} 9.2.6.3 Press auto balance on MlZ-12 tester. .

%F
9.2.6.4 Follow the same procedure used in paragraph 9.2.5.4

9.2.7 Channel 3 Calibration

9.2.7.1 Insert probe in d'efect free area of standard.

9.2.7.2 Re-press channel 2 button so it is out and press in channel
' 3 botton on MlZ-12 display.

9.2.7.3 Press auto balance on MlZ-12 teste-r. '

9.2.7.4 Insert probe connected to the abso:1ute probe connection
in a defect free area of calibration standard and attach
with tape at eddy current control +aperation center.

9.2.8 Channel 4 Calibration

9.2.8.1 Insert probe in a defect free arear of standard.
. . .

9.2.8.2 Re-press channel 3 button so it is: out an'd press channel 4
button on MlZ-12 display.

~ 9.2.8.3 Press auto balance on M12-12 testerr..

,

i

.
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9.2.9 Press in all 4 channel buttons on display. Setg .

- display on 2 V/DIV and with probe in ' defect free *
& area of standard,re-press auto balance. Position all 4 channel
il dots on screen and as probe is pulled through standard, check for

proper display on each channel.
,

'

9.2.10 Any one of the channel " Sal" push buttons will balance all channels
simultaneously.

.

9.2.11 The frequency and gain settings mentioned above are rough approxi-
maticas. Actual frequency and gain settings, used during the cal-
ibration, shall be recorded on the " Calibration Sheet".

,

9.3 Upper Mix calibration

'

9.3.1 Remove upper M1Z-12 mixture codule and set internal switches at
S1, 9 & 10; S2, 7 & 8.

9.3.2 No calibration is required on lower mix.
,

'

9.3.3 Set vertical and horizontal gain at 5. 0. --

9.3.4 Release all buttons on display. Set V/DIV on 1. Press in vertical
set.

9.3.5 Pass probe back and forth.in defect free area of calibration standard
with siculated support signal.or use actual steam generator tube
in support area.

.

9.3.6 As probe is passing back and forth, ser. upper mix vegtical phase
until signal is a straight line at approximately 135

9.3.7 Release upper mix vertical set and press in upper mix horizontal set.
.

9.3.8 As probe is passing back and forth under support, set upper, mix
horizontal phase until signal is a straight line at approxomately
135 .

.

j 9.3.9 Release upper mix horizontal set, press in upper cix output and
set both vertical and hori: ental gain on upper mix to :ero.

, , ,

*,

9.3.10 As probe is passing ba,ck and forth under support,* adjust upper nix
borizontal gain until signal size is minimized. Repeat procedure
with upper cix vertical gain. Repeat these horizontal and vertical
gain adjusteents until support signal is minimized.

.
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e



.. .

reasca senvices .2cocrowaven este 8 o, 16
E.,E,,Oc ouat 11 assuo ,~ce tsc,~tra,~c 151-51-

INSERVICE IN5cECTION PROCEDURE No.
~

ureana rs
'

MULTIFREOUENCY EDDY CURRENT EXAMINATION '['' -i oscaresg
OF kTSTINGHO"SE STEAM CENERATOR TUBING acvisie" September 21, 1951

<br ~ az 6 acts swa o,

'
.

asv entea=to ...no,g:

O M
w$ , =

t. 9.3.11 Note the phase angle of signal as the probe past 100%
t through hole. Adjust out-phase control on upper MlZ-12 mixer

for probe motion signal horizontal and initial response of the
100% through wall hole down and to the right lower quadrant of the
CRT.

9.4 The strip chart recorder shall be run normally at 5=m/second.

9.5 System Calibration. Frecuency of Calibration Checks. Recalibration
and Recorcinc

9.5.1 System calibration, which shall be done prior to exa=ination, shall
include the co:plete examination system. Any change of
test probe, extension cables, eddy current instru=ent, recerding*

instru=ents or any other parts of the examination syste= shall be
cause for re-calibration. Par.ticulars of system calibration shall
be recorded on the " Calibration Sheet".

( 9.5.2 Each reel of tape and its companion rc11 of chart paper shall con ~
tain the following infor=ation at the beginning of each side.

.,
.

9.5.2.1 Name of Owner and Plant site

9.5.2.2 Steas Generator Identification
.

9.5.2.3 Date of examination

9.5.2.4 Test frequency (H:) in each channel

9.5.2.5 Reci number and side .

9.5.2.6 Calibration Standard identification

9.5.2.7 Operator's name, certification level, and
company affiliation

A 9.5.3 The system calibration shall be verified and the results of the
test standard recorded at the beginning and end of each side of'

7 magnetic tape, each end of the strip chart roll, and with no more
then 4 hr. between the calibrations. Calibration,verificatien
shall be recorded on the " Calibration Verification Sheet".

*
.

.

J)
.
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L 9.5.4 If the equipment is out of calibration, it shall*

' it' be recalibrated. The recalibration shall be noted
on both the magnetic tape and the strip chart. The data
interpreter shall determine which tubes, if any,shall be re-
inspected.

9.6 Hold the sike button of OMB (start box) down to record voice.

10. EXNdINATION .

10.1 Af ter calibration, the probe shall be attached to probe pusher.

Probe positioning, pushing and pulling normally shall be done by remote10.2 If needed, hand operation or a combination of band andcontrol systen.
remote operaticns shall be esployed.

10.3 Remote operation for probe positioning, pushing and pulling.

10.3.1 Using the probe pusher, feed the prole through the flexible conduit
( up to the guide tube of the' positioner. .

wa>
10.3.2 Operate the positioner to locate the probe beneath the tube to

be exa=ined.

10.3.3 Using the probe pusher, fe.ed the probe into and up the tube to the
extent desired. Normally the extent of insertion can be monitored
by reference to signals frem tube supports on the CRT.

10.3.4 Record the tube nudber on the magnetic tube and strip chart.

10.3.5 Start both tape recorder and stirp chart recorder and then with- .

draw the probe from the tube. Scanning shall be done during the
withdrawal operation.

10.3.6 When the probe exits the tube or tube-sheet, step the probe pusher,
magnetic tape recorder and strip chart recorder.

af hand and remote operatiens forr
10.4 Hand operation or a combination
7 probe positioning, pushing and pulling. _

10.4.1 Follow the sequences from 10.3.1 to 10.3.6 employfyg either hand
operation or remote operation where necessary.

10.4.2 Withdrawal of probe during hand operation shall be with a steady
.

f rhythm avoiding jerks.
.

o
- |

.
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During the scan, the operator shall monitor channels 1,2,4
10 5

3,4 and the upper mix on M1''-12 display to determine that thed
Thisequipment is operating properly and calibration has not changed.

also allows the operator to check that the information is being re-
corded on the tape recorder. Channels 1,2,3, and 4 are displayed on the

Thescope from the playback heads when the tape recorder is recording.Therefore, if the tape is recordingupper =ix sicnal is from the MlZ-12.
these signals, the upper nix signal should appear first on the scope
followed by channels 1,2,3 and 4 from the tape reccrder playback heads.
In addition, the operator shall monitor the strip chart recorder and en-
sure proper recording, it =ay be noted that signals on channel 2 of strip
chart recorder shall appear before the signals on channel 1.

The operator shall initial each tube examined on the " Checkoff Sheet"10.6
after the tube is scanned. If any tube cannot be scanned, the reasen shall
be noted by the operator on the same " Checkoff Sheet".

10.7 The probe speed during the scan shall not exceed l', in./sec.(
.

ha|9 The number of tubes to.be examined and the selection shall be the10.8w
responsibility of the client.

Examination of tubes at additional frequencies cay be performed to evaluate10.9
possible discontinuity indications.

.

10.10 Creu changes in the middle of a tape shall voice record the change on the
magnetic tape and note on the strip chart papers.

11. There may be cinor changes specially during set-up, cal.bration and examination
.

to reflect actual test sit ua tions.
i

12. Data Internretation and Evaluation -
.

and cagnetic tapes shall be revie.ad by the data inter-The strip chart
i 12.1

preter using inf ot=ation from the initial calibra-ion and cultifrequenef'

I signal mix. Any flaw indications shall be ceasur.d by mechanical or c

The angle of the flaw inJ.aation shall be cc= pared
|

electronic protractor.
to a curve (table) developed frocr the responses ei che calibration standard

|
*

to determine the flav depth and origin. It may b. noted.that percent vall
loss may be found directly from the pre-progracs - memory incorporated.

All indications equal to or - aater than 20*; thru wall
in the instrument.
shall be reported on the " Indication Report Sheet '. Report of indication

I shall include tube identification, depth, origin nd axial locatien of the
Indications resulting from scratches .r permeability varia-

indicator. In general
c.) tions shall be considered non-relevant and need r..-t be reported.

d
.for dents, only their presence and axial location shall be reporte .

~

.
|

-
.
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f!2.2 Further evaluation of reportable indications to determine
disposition shall be the responsibility of the client.i

J
13. REPORTS

13.1 Detailed ultrasonic examination report shall be prepared, as explained
the endin the procedure, using the applicable report for=s provided at

of this procedure and any additional sketches or photographs as may be
applicable.

13.2 Data shall be entered, as recuired for each ite in the blank space provided
on the applicable report for=s. Where data is not ger=ane for the specific
item, the blank space shall be carked N/A to indicate, that data is not
applicable.*

(
( -

-

.,

.

.

_ . . _. .
.. ,

.

e
e. - .

e * .

E

o

.

o *

I

O .
.

I
t



... . - .

/
Ife'rer. .~. neer.c .we.o ,:/. n Prg2 12 of 16

(\ fMt/7y n'r;uN"e r# /wt;isir,:svxt;

l> O(|rQ.
/Mur/c r m -ira-rn,y

*

?

Elby CuHf try } r</ents/47/ap -

. \* ' -
;

I
/ . CNEC'/(SfsC .5'N.ff7 *

. . - . ceregors :wir r ri.._ _ _ . . . . _
I
prsurt suo Pteravr sitt .5 rc 99 gimbre ;-

..

t .

3 ,-,
-

a ** f

it-r DATA couse rs% C r.4 7/ o w r/7 .b/i'A /NTMP/f 7/kn 7.-Man
t n Uroweu rs avu.in. ,,-

n . .;,. wowora rn. |. .E!*1' 'ej aire,,a \ rrr. e, , /N/To, l. t 0 t,

sy gr 1 ..
'

- ff0? _t **A_l' . [. C ./.J"_!S.'-),' \f|E/ M.: . * .. __b $__||U . .__
"

f - - .'fc!J 6. L * t ** ^ * f 'f * 4 * $/Cf Ar." }" C. /*/ fV' E
. _ . .

, .

. _ . a, . . . . . - .. . . . . , . . . _ _ . _ _ . . . ,
- , ., *t 4

_... __- .. . ._...__.._..._.s_ . -. ..

' ;
i 1 .. .._ . _ .

.

. _ _ _ . . ' . . . . . . . ,I . . . _ _ _ __ .. ... ...._..
._ ._. . . _ _ . .

8
.

. . _ - . .. ..

'
.

I t
:

_ _ . _ _ .

.

|
-

,

. . . - . . . -

- : i
I

i
. . _ . . _ _

. ,,

. . - - _ . . _ . _ . . . - - - . . . . . _ . . . ., . .

1

O
.. _ . _ . _ _ _ . . ..__ . ,. .

-
. . . .; . . . . . . .

,
- - - -

i.

L . .
. _ _ _ . . _ . _ . . . _ _ _ _ .. _ _ . . . . . _ _ . _ . . . .__._ ___

. .._ ..
__. . . . . . ......___ _ __.._ _ ... _ . _ _ . . . . . _ .

.:
.. -- . . _ _ . _ _ _ . . . . _ . . . . _ .

:.
. . _. - - . . ...

- _ - _._. _ _ _ _ . _ . . . . . .
.

_ __..__ ___. _ . _ _ . _ . . _ _ _ _ _ . _ _ _ _ _ . . .. . . . . . ..

.

-_ . . . _ . . . . _ . . . .. . ,

. _ _ __-- .... . . . . . . _ ..... _. .. - - . . ... . . . . . . . . ..

-

.- . . . _ . . . . . . . .
. . . . _ _ . . . . ..... _..__...

'
,

_. -- . . . _ . _ . . . . . . . _ . .

* b
h .

J+
t . . . _ _ _ . . _ _ . . . . . . _. .. .

1
-

A *
0

. i
_ ._.__ _.._ . . . .

. l...._.I._.__.._._..9 _ _ . . . . _ _ _ . . _ . . .
. . . _ _ . . .

*

g

I I .
.. ..-

. _ _ . - . _ . . _ . ..
.

- }. . __. > .

_..____ _ . ____ ... j- .
. .. _.. .. . ..

| . .
. _ . . _ . . _ - . . _ _ . _ . . .

(
- _a . . . _ _ - --

4. ... .
0

*
- - _ . . - _ . . . . . . . . . . . . . . . . . . _ . . . . .

- -_- ..- . . _ . .. . . . . . . . . . . .

)
;
*

[
... -. . .. _ _ _ _ . . _ _ _ _ _ _ . . . _ . . . . .. . _i

.

_ _ . _ . . . . . .. . . ..-
4 _ _ - -

-|
. .



caseo . .rsaar r.- in as sa sa srs. . Prss 13 of 16. *

4%Ilsse1y i ::,sr~r* <r-4 /* * C / *r+~/s*'awei

/t*K fd st/rf. /NC fir"r/ Mre

SOOf C" Ud/fM7 [ydf1/ A'Effo N+,s cwwr- w s ,.
k g.ggggspytoA" f///.'t N#1*

J*
.'fRoc Q,UKt., N o ._f *.I- E'r"-

_

__ $7Nh1 gswerdyes';
. ff n'lft e s4' .*

.

*

pWNZA AND /LANf"$/fr:

cay /3Ad~7/esy C r dov D A A.D *
=fy/f cf f)"si///NJ~7)s>As : REEL $ND .~sof No : .h A TE :

Eboy cuMENr /ivsrpumes r
. i : -eas i_&_- is_rz.cya _. ~ ~ . ^ _ ~ ~ .e,: sri <.iu. r

ccs*ts*stp_|fdo*1" p*,.r_ ar:,,,., .
p o s- p naam he isAJL Ars * .?. sui ne,yi tsc&i g r2 /N _Zy_,~.* /a'ryfz

l
?f/f 9.Jf_*/ ^f , CN4fr NFL f , J _. ....

. .. . . . . . .
;

,

'

cre ou r # y , cuann.* L 2.
. . . . . . . . _ . . .. ...__y.__

f*M'' ' '' '' " '' ' ' ''# /5 . _..._. .N._.-.. . _ . . . . . . . . . _ . .

-

i i i.

rerovin # >< . riu~.~e i 4 '
.

-

.__.._ __.

_)? r vinc __ ej Per <' - l'/./ . . ; __ _/@
, , ,

. . _.._ ...._.__.. ._. . . . . . . . . ..

;. 0/A . . "? . . ;
... N''. . _ ./1r Y'tL6-, _.J2W.d _ . . . - - .

i l'!i/ '/r / I'/e''

tig pi ; ., o,,,, ,
--_ . _ . _ _ . _ . . _ . . -

.

[AAS $5fosfDER%.o

?? Art . b'03ff : "Efo*3 . N o.- .'. f ?"El1

6 ~fA/_D CBAf 7" AECOf.AG~A *

|
u - . :,,.> ,n ? -r 7. <. .s.-r/i1 r.,r.w i . - ra < r, nia,--

__"_ /fis .s** * s ." * r** **! "Cof d/o// o!'L p)O oeA/T -_Isr & L/ / //f . .s /o's A A //e' ****

. ,g.

I
_. . . . _ . . _ . . . . . . . .. .. . . . .

'* *
1 .

_ ___ ...4 .__ . . . . . . . . - . _. 4 ....._, . . . . .
..

-> | .

.e 4 . _.- . . . . . . . . . _ . . . _ . . . . . - . . . .. .__....... .. .
. . _ . _ . _ . ..

iI
*'l ...._i...._. . . . . . . . . _ . . .1 . . .

PRO B E

Alrigg - f.f tisf L Nd * .'a /IE [*$P.* f *dl.f t. t* s. trit: Tt'.

' .

I em .

PROSE P use.s,C- Puu_-q' *

| -

,

| fofirc -, Nott t // * '. . "//us1; /ss, ' _ _ / ?.'s' *

( [IlErp- THd t' r/fcf:: stay //'/ro's>A rtt er.' r f ro* W .L' sk YA/l' /"O [r/// FNMT C
_

%G'

Emurir< isni; L Fistz. '''''iri*i'r s " 9 i ~<#*' *
. . - - - -

G siraai, r, s u.-
_

t ,i: : r;sr- !/ i r'. ? __ _ -

,

I. .

Gr a a . f.e of tv.'/ ' =



- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

_. . . . . . . _ - -- - - - - - - - - . _ _ _ __ , , , . , , , , _

.

rse- :r n-<: ,,n . <,. . < ra , rega 14 at 1s\., g\
.

q m irr / ::. r . ,s .sie<- ,,,.,,., ,,

a. .h., 8
-

to:umi m://< riesi-

T * n\f./
suby cwiwr tissouw.m. i

n /
( '\1 . CJJ/BfAnoiv wsnc-n/oN .Sw T .

a-ss,es., r, .n vis ne,.m.a :~/, r &nQ .

cWM2 enoI'dkr*I'rt Srsey CCnf/4af:
t

1

*
,

a
f$ $ $ O&

f

|U'S0 **U h
'

WlUS * '|..TA"g".yDgfi'. f)VOfy e"r4s1
*

7msv p:s
-

-

{ s p r F r tse Ds*7f 7tJtt | Jw : r it o r :stnfA ; r.F r:% ar l'as gifi oest-d rssfr r~;if t.a.rr: por ra,1

'

- ' i i n ; .

1 {' | -

i .

b | n
*

. '

' . --. ,_
iI '

, . |
' I

. e .e..
e

$

h

!
I _

_.__

I. t. 4,
_ w .ee -e .

h '
9

e_ ..e -_ - - = =. -

- __

f- e t t
._._ - --.e_

I h

i Ie,

...e _ ._. .. .. _ - . . . ---- - - - - - - - -
L

|
.

-e.. ..- . . . - . . . . . . . - e_
- ..e . - - . ....

i

1 -
.

.

. --e._... _ _ _ . . . . . ... .. . . . .

> e

. _ _ _ . . _. ._ e_ . . _ . . . . . . . . .e. . ..

t
0 .

. .e - . _ _ . .e ee . ., ... e. . , . , , .e . . . e..

** .muummu. m . m e em .e - e e om. m . simm .m . - e m . .- .. . ..e..e ee. e e.-- ....e. mom.. . . -e e.

.
....u- .me... . ... e e . . . .. e e. e. . _.e . . .. . . . .

news . e-.mmmmm.. e. .esm e * * *- *=** * *... * * * **
.

. e .mm m.. e . . . . e ,

I
1

i
.

. e. . ... .--. . ..

.

ee m. . e e e .e.. e .e . ,e e. .. .

du. --he N G e N M .. me - gl. . p .m .OmM suuume .m . w g W . . . . ..

. . e e. . - .e w .. e. . . . . . .

.

.
.

.e ..

0

-

'' - - - . ... e .

*ee -

.. .

i. - . . .. . . . . .. ..

.

--- gu w .e = . .eO.e ....e . . .. . .

!
..e e em_ . .

. .e e.ge
.

.

(
. . . . . .. . . . . .

,

.
O * #1' 6 m. e.. .e M ...m. eega. .. e6 m. e. S .6 -m ee .

|

|.

.

4 . . _ _ ... .. e. .,, O
.

I._ . . .- . - - . ..

_. . . . . . . . . . . . . __ _ . _ .. . . . . . . . .
- __e.._e.._.s

.

-- . _ _



. .

4 kr.* w -s.u- <,. <,s smo etg2 15 og~1spj
Q' .y G ,_ q

9&tiry ,4w-y:aec ;,,y,y,,,;
! ///u t "c.: / A'rir <-rs c e

(. )','N EADy cuffinr .r.vm/Nd7's" .'. #
/N.D/c47/oN /?ff#ET''#S ~

.

znwir sr 4 >.sr*~s :wr ^ ":
-Jr o w o< sw.o /ider p ra > s u4m c.rn esrar

- s
Sinnesta 7E:r sw.-?verini -

E ,-
&
L .

4.

je ?e w Tc ''"Se |
' I

1 s.su r.co m .-
; fr}u C"f'#;,'|,"';chtirit Wisy Jo ay,,n fir +>-) c5

,
oz.,- , ,

e ;w a

i I I I I . _.'

: I
.

.

.
I

- .

..

.' I
e

.

! i!| :
- .

.

I t 4 . ;
.

| l e

i. i .

.

. i |
.

,

_,. _ __ _ _ . . _ , . -- _ _ _ _ . . . . . . . . . . _ _ . _ _ _
. .

.*t - =

: .. . . _,

- . _ . . . - .___ ..__. . . .
_ _ _ . . . . . . _ .

,
.

' ,s . . . _ _ _ _ . _ . _ _ _ _ _ _ . . _ . . . . . - . . . _ . _ _ . _ . _ . . _ _ _ - ., .;....-. .. ,.
,

1
*

.

?t . _ _ . _ . _ _ . . . . _ . . . . . . .
.._ _ _ . . _ . . . ._ . . _ . . _ . . _ . .

- ._-.
_ . _ . . . _ . . . . _ . _ _ . . . . _ . . . . _ _ _ _ _ . _ . . . . . - - . . . . - - . . . . _ . . . - - . . .

..
-

.__ __ _.

. . _ . _ . . . _ . _ . _ _ _ . . . . . _

]
- i .

.
i & u._-_.-.___.. __ . . . . . _ . . _ . . . _ . _ _ . . . . . . _ _ _
I -_ - _ . _ _ . .
,

-

,

, _ . . _ _ _ _ _ . _ _ _ _ _ _ . . _ _ _ . _ _ . . . . . . .. . . _ . .

.
*

.. . . _ . . . . _ . . . . . . .. _ . . . . . . . . .. . . ... .

. .. _ _..___ __ 1
I

- - ---

t -

.. ,
'

___ . ,t. . . _. . .. . .. .. .. . .

j-
!

--
-

-
. _ . . . _ _ . . _ _ . . . . _ _ _ . . . . . .

* .

| ;

i
-

+ ._. __ . . .. .
_ _ . _ _ .

l
. ,
i

.
_ - _ --.- ~

_
___

I e
e

. . . . . . . . - .

I

1
i

?!r1r w irr u ,ti;. t F dic . _ . . _.. tresrtMr11g vi _ .c seu
._

' if/usss h, s:ss: w. .:~. Itarea: 4,r 4sa Cs-c,

d .

8

.

t W
s
*t e,a



-- - - -

sost/4.n EsAsco sEpvicts ,wcomponAyco Pggt 16 og 16
QUALITY ASSUR ANCE ENGINEERING

INSERYlCE INSPECTIONo
i SKETCH SHEET

l LINE AND WELDis)

'
- DATE

-

. As , .
-

esostcTg --

E I II!IIIIII I I I ! II|
Il| | | | | l| I'

'

i ! lIIi| | | | I I !

) | | | | | | | | 1 1

| | | 1 I I I| | III i1 -

i I | | Ij' I ! II l1 IIil I'

| | I !l | | | | 1Ii I ! I l~ l ! Ii! I
'

I I I i i i lI I I III I II i lI!I II IiI I

j | | I i i i i i i I i I II ! .i Ii iiI i l i ! i I i

E I I | i i i Iiit I li I i | ! IIIII III I

I I i : I ! I Ii i i lI I i lIi II I i I i ! I1

i i i ! I i l| II liI | 1 II I !i!!
O i | I! II IiiiiI I III'li ili lIIi

i i lIi l| II l l II II Ii l.1 | | l !,

l i l i Ill| | | | | | | | | | | | | tv

I i lIil | | | | | | | | | | | | |
._

1 11 ! l | | | | | I I I !II i
'

! i!i :: I | | | | | | '

| I
''

.

1 I i i ll| | II| | | '

I i i i l i I I li| |
'

| | | | | | | | l| I I III | i

I I II II l i I II I 1. I I | l i I I I

j i l| || | | | 1 II ! ! lIll !lII i

i | I I II II -I !! IIII i j i i !

i I | || | | | ! | | | | | | I I I i
,.

,

I | | | | | | 1 |1I | | | i ! ;*
-

| | | 1 Ii II IIIIi*
.

| | | | | | | | | ! i

i l | Ii 1 I I!II ;

)('') ! l II | | | | | | 1 ! i | 1

1: i l i i L ;iii i I!ii!' i i

I! | | | | | | | || | |'

[ l i i 1 III !I II'

[1 I| | |
- --m__ 1_ _ _ _; __ , , , , , , ,-



.. ..

[ . . . .
.

I, [. .w-a-irmi
-6 '

...s,....c 3UPPORTING DOCU.'.1ENTe..Od cO No. s/A N O I PAGE I OF TOTALPAGES
H E V LT.w.,nO NO.:.HC F4 U f.'D E R
sta ss er c.04453 20000

33 35 8 445151000001
PROGR A?.* TITLE b

ePreservice and Inservice Inspection
r

DCMUME NT TITLE

Uhrasonic Examinacion of Reactor (PWR) Vessel Shell (Girth) Welds

DCOUVENT TYPE KEY NOUNS
* Inservice Inspection Procedure UT, ISI

OHIGifd AL ISSVE DATE REL. DAT E
A PPR OV A L5.e.- . ', c/,~ m '*

OATE
>r c!cy ; .

Augu:t 27, 1981 lO - 1*L- Level II Examiner Ultrasonics
PREPARED 9v,OATE DEFT f.f All Aq'JR , == 3 - k

* *

,

C. D. Richards 755 KB45 gjf gg _,3 pf,,jfW
.

[[/ Ib/.7 '1R&D PROGRAM' YES C NO 3 '

c
er vr$ r e 7 m r t. . n f

' O iHIEU ION ASSTRACT

[''% N AF.? E
D

The procedure described herein shall be ured
O *T* G. Parker (4) LA29

enever preser r ins'erdce automNV ultrasonic inspections of reactor vesscis areD. Mason ND02
to be perfor. ec. The provisiens con.tSir.ec creA* Thiele NBl4

.

NB14 in accordance with the re;uirements for*R. C. Lewis . ,.
*C Pichards - - KB45 VMunetric inspection by the ultrcsonic test
G. Ling K 45 rxthod as described in ASE Boiler and Pressure
C. Donnelly KB45 Vessel Code Section XI 1977 Edition with

*R. Brengle LB08 Addenda through Sur.mer 1978.
*W. R. McCurnin (10) T020

| *t!. Khabt:shani KB45
. ~ . - - . _

SARGENT & LUNDYu . . ,o.
,j i i i .P* * t

.

i,*f ;$ a j. nivetwtD & acctergo
a

,2. '= nye

,'.(P' 9 8:hc'' i-'n oc:s m e:, ,c a c.3.. . ..,

R. J , 4 ..~..a....3. , . . . . . , , , , , , ,,

' . * .c,

I v''# E.Ji $OS!K.. _. , p*7,'J8/g,,f
'

#

'

Il cat [
$ pit. pro
ho. . f~oVl$7 no. 1/* C6. ,

w

[
.

atst a,ca ,ca pao.aic r awa m e.- ,co

6 , . ;,,v-s n , . .... .. p :- rw> CTGf ' , , ,.. .. ,, , g p . . : , g i. . . .. . . . ., e. .. ,.nn.. .

..
-

,

re c : - r: ..:. a ; ,~ 3. ,.. e. , .c n , . , . . . .. . . ; , . , ; . |, |e m: r m. . ... ... . . ,, ..,. ,.. . y ,,.,. .
,... . ..

, ... A rc. : -- e . ,

n,,.,.,. . , , . .c. . . . ,p cere: cm.. . : .; ,
. , . . .Q cierg r.

. . . , , .. , . . . . . .. .. . . -

.

.' " ' " " '- ''755-C.C2/glb .i . .
" - ~ " " '

cu n . r: -. . . . . . . . , . _

%'i*f * ! ,* Cc:.; *" -a' it . 7 tee'. f tf f: * ** * * a'. *.i.: g *t;. 1C ' r. ':'t t* r! :.h ae'% COMPLETE DOCUMENT fit C t!. al't ? (Cure d I: Ic; w a. tra, (r , .;j 3,g:g.,3 ;,g ,;, g;,,.3 gg .7 , ,
NO ASTE ntSK. TITLE PA GPSUVYARY*

OF CHANGE PAGE ONii

7099 7hc mt v IL 79



..

r .

Atomics International wo. 44515I000001
PAGE 1. 1

.

O
SUMMARY OF CH ANGE AppnovAts AND DATEREV

:

#
A Page 4
5
E Section 2.2
t.

Added: 5) U. S. Nuclear Regulatory Guide 1.14)

Section 2.3 Applicable Documents

Was: Al-76-50 Console Operations Manual
Is: None

Page 18

Section 4.3.1 "may" now reads "shall"; old 2) nor .

shows as a f;ote. //d { /F-< f,

Pages 27, 28, 29 g
#'

Corrected typographical errors on figures.
j

^ /syf%ae|
I r~% w f- ,c . p.s f

,sh $9. ''

jg:- p ' - fi '
| ,

df t <b4 *

,

/C ,2 5)

Q,) hb , i'l ',

I
I :,i . /o

'TB Revision to implement fiRC Regulatory Guide 1.150 ia<

to the extent agreed to in telephone conversation | Ad k,'s J f 'j .

I of October 20, 1981, with CE Company, S&L Ebasco,' -

g)["/gl3'r ol and Rockwell.
- yep ,r

Page 18

df/a//4-4/-f/Section 4.2.3 - Frequency of Calibration
,

Procedure now requires amplitude linearity and Af, f,' g s '.
amplitude control linearity checks within 1 cay

,

; prior to the examination and within 1 day after g g- g,j, , g
<

'

,
completion of the examination. yso n u-O/

.

Previously, only a check before the examination
was required.

sm',) Page 15 Revised Figure 3(

.
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REv SUMMARY OF CH ANGE APPROVALS AND DATE
:

v

5 ;

5 Sectior.'4.3.2 - Beam Spread Measurement

b Revised to include measurement of beam spread at
both 20',; and 50' of the DAC.

Previously, only measurement of 50!! of the DAC was
required. |
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1.0 SCOPE ;,

e

14 The procedure described herein shall be used for autcmated ultKasonic exam-
indion of nuclear vessel girth welds from the inside (clad) surface. The pro-
visbons contained are in accordance with the requirements for volumetric examina-
tion by the ultrasonic test (UT) method as described in ASME Boiler and Pressure.

Vessel Code Section XI 1977 Edition with Addenda through Su: er 1978.

i

I 1.2 This procedure covers both straight beam and engle beam methods using pulse-
echo ultrasonic techniques for the examination of welds, heat-affected zones
(llAZ), and parent metal.

!
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2,0 APPLICABLE DOCUMENTS, CODES, AND STANDARDS i
,

2,{ The following documents form a part of this procedure to the eitent specified
he{ yin, In the case of discrepancies between this procedure and th' documents ofe

2,2, the documents of 2,2 (1) shall govern.

2,2 CODES AND STANDARDS -

]) American Society of Mechanical Engineers, "ASME Boiler and

Pressure vessel Code," Section XI, and Section V (1977 Edition
with Addenda through Summer 1978)

2) QAOP N6.02, ESG's Quality Assurance Operating Procedure; "Quali-

fication and Certification of Nondestructive Testing Personnel" at
[SG of Rockwell International. .

gg pl0TE: QA0P NG.02 meets the requirements of SNT TC-1A,1975
\ '# Edition, "Recomr. ended practice for Nondestructive

Testing Personnel " published by the American Society
,

for Hondestructive Testing (ASNT).

3) American Society for Testing and Materials, "Ultrasenic Contact
inspection of Weldments," E-164 Latest Revision.

4) Code Case N235

6) "U,$, Nuclear Regulatory Guide 1.147." .

.

2,3 APPLICABLE DOCUMENTS

None .

*
v
en -
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. 3. 0 REQUIREMEttTS

i

3.1 PER50fifiEL QUALIFICATI0ftS *

3

E. Personnel performing these nondestructive examination operations shall be
qublified at least to Level IIA in accordance with Energy Systems Group QA0P fi5:02

and in accordance with Section XI of the Boiler.and Pressure Vessel Code. The
data analysis shall be performed by a Level II, IIA, IIIA, or III UT examiner.

3.1.1 All personnel responsible for the operation of mechanized testing equip-
ment shall be proficient in its setup, calibration, operation, and maintenance.

3.2 EQUIPMEtiT
,

3.2.1 Ultrasonic equipment meeting the requirements of ASTM E-154 shall be used.

3.2.2 The ultrasonic instrument shall be capable of generating, receiving,
amplifying, and displaying high-frequency electrical pulses at energy levels
compatible with the required ultrasonic frequency and examination sensitivity.

3.2.3
. Examinations shall be conducted with an ultrasonic, pulsed reflection-type

system generating a frequency of 2.25 mHz.

The electronic apoaratus shall contain a calibrated attenuator, accurate
over its range to 220 percent or :2dB+ which will allos comparison of indicctions
beyond the viewable portion of the cathode ray tube (CRT) presentation of the
instrument.

,

3.3 CALIBRATI0ti ELOCKS

*

3.3{1 The automated ultrasonic system (instrument) shall be calibrated on basic -

biceks containing drilled holes and notches which will serve as calibration

*Whichever is least.

O
>

pomu tar atv. aso c I

.



I a

Rockwellintemabonal NO . 445IS1000001
Energy Systems Group PAGE 6.

O
reflectors to establish a primary refereate response of the equipment and to con-
struct a distance amplitude correction curve. The size and locationjof the cali-
bration reflectors shall be consisfent with ASME Boiler and Pressure Vessel Code

ISecjionV.
.-

t
3.4 AUTOMATIC INSPECTION SYSTEM DESCRIPTION

3.4.1 Automatic ultrasonic examination of welds is made possible by a system
that controls the motion of the ultrasonic transducer and processes the data

generated in the examination. The automatic control equipment provides precise
location of the transducers with respect to the weld so that reproducible examin-
ations can be performed. This remote control system also facilitates remote
operation for inservice examination when radiation levels would limit access to
the areas to be examined.

3.4.2 The' automatic processing of the data meets the requirements for analysis
and documentation of the findings of the examination. The large volume of weld
metal to be examined leads to a large amount of data. These data are screened to
detect all measurable echoes and evaluated to determine the significance of these
cchoes. When a reportable indication is detected, sufficient measurements will
be perfomed to characterize it so that proper corrective action can be taken in

.

accordance with Paragraph IWB-3500 of the Code. Fine grid rescans and manual

scans of the area will be performed.
!

!
3.4.3 The Energy Systems Group (ESG) utilizes a computer-based control and data

| acquisition system to conduct the automatic examination. In this system, magnetic

tapes store both the examination scheme for each weld and the data produced by

|
that examination. This data is in digital form and provides an accurate docu-
mentation of the examination and permits comparison of the data received in

sugequentexaminations.
. .

e

.

i

'

O
.

I
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% ,/

U The equipment consists of a control console and automated ultrasonic device
which moves over the weld area. Thyse two units are interconnected by a set of
cables which permit transmission of control and data infomation. The signifi-
cank components on the device are the drive motors, the position enceders, and
thehtransducers. The console contains the computer and peripheral units that
control the device and acquire the data. These ccmponents are described in
detail. in the Console Operations Manual, AI-76-50.

- 3.4.4 Major system components include the following.

3.4.4.1 Mechanical Control

UT device is driven by precision dc' motors. Its position is determined by

incremental encoders which return electrical signals to the computer. The com-

puter causes the de motors to be driven until the actual position corresponds to
that required in the examination program. The actual position of the UT device is
displayed on the mechanical control panel and is continuously read into the
computer so that the ultrasonic data are always uniquely related to the position

of the transducer. .

3.4.4.2 Ultrasonic Pulsina and Receiving

Ultrasonic transducers perform tvio tasks: (1) generating an ultrasonic

pulse that travels into the metal being examined, and (2) receiving the echces

that are reflected f rom the f ront and back surf ace and from oossible flaves in the
metal. This operation is controlled by the pulser-receiver, an electronic unit

in the control console. Closely associated with this is the distance-amplitude
corrector (DAC) which corrects the echo signal for the atter.uation of the ul* ra-

sonic signal as it passes through the metal.
.
9

* .

>

*

.

|

|

!
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3.4.4.3 Ultrasonic Signal Processing -

a

g All ultrasonic data are converted to digital form for computerprocessir g.
Cihuitry has been developed to perform this conversion in a manner such that
hi$h resolution and good statistical accuracy are preserved. The digitized
signal is, in many cases, a better representation of the ultrasonic :;ignal than

can be seen on the CPT display. The unit that performs this task is the analog-
to-digital converter (transient digitizer). The reflected signal is divided up
into increments (volume elements) through the thickness of the material, and each
interval is sampled repetitively to obtain a statistical average.

When multiple transducers are used, the signal from each is processed through
the transient digitizer so that all of t'he transducers may be interrogated at
each position of the UT device. Each transducer has its own pulser-receiver and
DAC to preserve its individual calibration.

'

(GJ The ultrasonic system is capable of detecting cracks in the material thick-
~J ness planes parallel to and transverse to the weld direction, as well as laminar

flaws parallel to the examination surface of the material. The system will also
detect such flaw types as lack of fusion, incomplete penetration, inclusion, and

. porosity. .

,

3.4.4.4 Data Processing and Storage
l

.

| The computer perfoms two major tasks. The first is the control of the

i system. It directs the motion of the UT device through the mechanical control
l interface, and it controls the pulsing of the ultrasonic transducers for the
,

examination. This control is performed in accordance with a program in the com-
t

j puter. The parameters of the examination are set by the operator working with
the< computer through a keyboard and graphical display unit. This unit displaysi

pri$ted text as well as graphical data from the computer on the screen of a

| storage-type cathode ray tube. Permanent hard copies of these data are generated

| automatically on command. The computer describes the examination program and

| O
:

|.
!

l ronu?nemtv.2so
! ._ - . _ .
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m

asks significant questions on the screen of the display unit. All phogram inputs
and console operations will be performed by a Level II, IIA, IIIA, or III ultra-
soficexaminer.

.

t.
The second function is to process and store the data. Small indications

which do not require further study (<40% and >20% of DAC)* are recorded on digital
magnetic tape and disk. These data are thus available for examination and com-

parison at subsequent examinations. If a flaw is found which exceeds the alarn
set point, 40; DAC, the computer alerts the console operator and displays a
summary of all such indications for the current weld being scanned. The UT
examiner then can compat e the data to calibration standards and display location,
dimensions, and magnitude. Indicatiens equal to or greater than 40; DAC will be

evaluated as either relevant or nonrelevant indications. Relevant indications
are defined as indications that are interpreted to be flaws within the weld metal

or weld fusion zone being examined. Indications of 40% DAC or greater (20:

() screen height) will be evaluated as described in Paragraph 7.0, in compliance'

with ASME XI IWB 3500.

3.4.5 Tra ns ducers '

. The ultrasonic examination is performed by transnitting an ultrasonic pulse
into the material being examined arid detecting the reflections fro disctntir.aities
that might correspond to flaws. This pulsing is perforted rcpetitively 2.5 U.t
transducer is moved over the surface to be examined. The ultrasonic waves are
transmitted at various specified angles and wave modes through the material.

.
9

(*f NOTE: 100% Di.C = 50% screen height

.

-

,
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i
The transducer is coupled to the material being examined so that the ultra-

song waves pass to and from the material with as little attenuation ps possible.
Thid[is accomplished by the vessel being filled with water which couples the

>trantducer to the material. The ESG system uses an assembly of contact transducers

mounted on the cevice to conduct the examinations. A search unit contains trans-
0ducers oriented at 0 , 45 , and 60 . Search head configurations vary with the

type of weld being examired. Typical configurations are shcwn in Appendix I.

The transducer frequency is 2.25 mHz. Transdacers with up to 1.0-in diareter
crystals may be used. The actual size used for each examination is recorded on
the ISI Examination Form (Figure 1).

.

3.4.6 Mechanical Ecaio ent

The equipnent necessary to perform remote ultrasonic examinations en the
,_

! -) reactor vessel and nozzles are described in this section. Specialized cxarinat'on
k- devices carry the ultrasonic equipment and are guided by a polar manipulator.

The devices are operated remotely from the control and data acquisition syster

All devices utilid two drive motions for scanning. Or.e drive provides
.

weld being examined; the other drive provides travelmovement parallel to tt
nornal to tt.e weld. Position sensors (encoders) are utilized to indic;te t"0
position of the ultrasonic transducer in cylindrical coordinates.

.

1

.

e
e.
O

o

.

| (i)
|

.
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4.0 CALIBRATIOfi PROCEDURES i

e

4.1[INSTRUMEtiiCALIBRATI0t1 PROCEDURE
I

.t.
4.

Instrument calibration will be required for amplitude linearity, sweep
range, sensitivity, distance amplitude correction, position calibration, bear,
angle, and beam spread in accordance with this procedure and ASME Boiler and
Pressure Vessel Code Section V Article 4,1977 Edition, Summer 1978 Addenda.

4.1.1 Amplitude linearity Check

4.1.1.1 Recuirenents
~.

The ultrasonic instrument shall provide linear presentation (within 25% of
full screen) for at least 80% of the screen height (sweep line to top screen).

O
\

4.1.1.2 Procedured'
1) Position an angle bear search unit so that indications can be

observed from both the 1/2 and 3/4 T holes in the basic cali-
,

bration block.
2) Adjust the search unit position to give a 2 to I ratio of ampli-

~

tudes between the two indications (1/2 T to 3/4 T holes), with the
larger set at 80% of full screen height.

3) With search unit still, adjust sensitivity to produce from 100I to
20% full screen height in 10% increments (or 2 db steps, if fine
control not available).

4) Read and record the small indication at each setting (Figure 2).
The reading must be 50% of the larger amplitude, within 5% of full.

screen height. Also, the settings and readings must be estimated
to the nearest 1% of full screen height. .

.

9
.

.

I
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FIGURE 2 ;

*

e
. g .. ;

; Pulser No. Calibration Cata
~

Channel No. Sheet No.

'

Amplitude Linearity Check
Screen Height

..

db 1/2 T 3/4 T

.

_

'
. ,

1

O)
'

.,
.

.

Acceptable: Ycs M -

Exarainer Date

Amplitude Contr:1 Linearity Chan

% Full Screer. db Chan e i Full Sc-ee. L*-its,

60 -6 32 to 45
| 80 -12 16 to 2:

@ +6 64 te 96
20 +12 64 to e. .-.

'
.

Acceptable: Yes No-

Examiner Date.

.
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.b
4.1.2 Amplitude Control Linearity Check ;

e

4.3E2.1 Requirements ?
e-
.t.
t

The ultrasonic instrument shall utilize an amplitude control (accurate over
its useful range to 20S of the nonir.al amplitude ratio) to allow measurement of
indications beyond the linear range of the instrument.

4.1.2.2 Procedure

1) Position an angle beam search unit so the indication from the
1/2 T hole is peaked on the screen, with increases and decreases

in attenuation shown below. The indication must fall within the
specified limits:

Indication Set at db Control Indication Limits,,-s

( ) i of Full Screen Chance % of Full Screen

80 -6 db* 32 to 48
80 -12 db 16 to 24.

40 +6 db 64 to 96
20 +12 db 64 to 96

| *ltinus denotes decrease in amplitude; plus denotes increase.

|
fiOTE: The settings and readings r;ast be estimated to the nearest

1% of full screen and recorded (Figure 2).
,

,

1

|

4.1.3 Ir.strument Calibration Record;

1

4.1.3.1 The results of all instrument calibrations shall be included in the
exagination record. The form which shall be utilized for this purpose is shown
in [igure 3. .

.
s
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s J
i 4.2 EXAMINATION SYSTEM CALIBRATION PP,00EDURE

_

e
e,

i 4.gl General Reouirements ;
- e.

&
4. Calibration shall include the complete ultrasonic examination system. Any

change in search units, couplants, cables, ultrasonic instruments, or any other
parts of the examination system shall be cause for recalibration. The original
calibration and rechecks shall be perfomed on the basic calibration block..

4.2.2 Temoe rat ure

0The temperature of the basic calibration block shall be within 25 F of the
component temperature.

4.2.3 Frequency of Calibration

Complete ultrasonic system calibration will be performed prior to use of the
system in each thickness range as defined by Code Section V, Article 4 Syster
calibration will be checked by verifying the DAC curve and sweep range calibration
at the start and finish of each examination or every 12 hours and need not coin-
cide with personnel changes. Calibration checks will be made on the calibration
block. If any point on the distance-amplitude corre: tion (DAC) curve has changed
by more than 20's (2 db) of its amplitude, all data sheets since the last cali-

bration or calibration recheck shcil be marked void. A new calibration shall be
made and the voided examination areas shall be reexacined. If any point on the

distance-amplitude correction (DAC) curve has changed by more than 5% of the
sweep division reading, correct the sweep range calibration and note the correcticn

| in the examination record. If recordable reflectors (40'; DAC) are noted on the data
sheets, those data sheets shall be voided, a new calibration shall be recorded,
and1he voided examinations shall be repeated. Data from these periodic rechecks
wiltbe recorded on the calibration recheck fom (Figure 4). Ultrasonic instru-

~

ment amplitude linearity and amplitude control linearity will be chec'ked once

.

O:

.

I
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h
s within 1 day before starting the examination and withir. I day efter, completing

the examination to verify conformance with the requirements speciffed in Para-

grgphs4.1.1.1and4.1.2.1,respectively. One beam spread measurergnt shall be
ye on each angle beam transducer used in the ultrasonic system during the
etamination using a basic calibration block.

4.3 AfiGLE BEAM CALIBRATIO!1 PROCEDURE

4.3.1 Plariar Reflector Correction

The following procedure shall be used to establish a correlation between 45
and 60 angle beam responses from a square back surface notch:

.

1) Position the search unit for maximum amplitude from the square
notch on the opposite surface. Record the response amplituce.
Note: The opposite surface square notch may give an indication

O 2 to 1 above DAC at 45 and 1/2 DAC at 60 . The indications frca
> the square notch will be considered when evaluating reflectors at

the opposite surface.

.

4.3.2 Beam Spread Measurement
.

Mcasorements of beam spread in the vertical plane shall be rade on the side
drilled holes. The transducer position at the 20; and 505 DAC amplitude lirit of

the primary lobe of the beam shall be used as the position references: '

1) Position for maximum indication from the 1/4 T hole (1005 of DAC).
Move search unit toward the hole until indications equal 20" and

50% of the DAC line. Record the positicn readings.
O 2) Move search unit away from the hole 507 anc 20'; of the OAC line

7 and record the position readings.
~

3) Rep, eat and record these measurements on the 1/2 and 3/4 T holes.

.

m

.

i
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4.3.3 Distance-Amalitude Correction ;

e

s With the electronic distance-amplitude correction (DAC) device; the primary
reIhrenceresponsewillbeequalizedat50%: 5% of full CRT screen heicht over

t
'

the distance range employed in the examination.

4.4 STPAIGHT BEAM CALIBRATION PROCEDL'RE (PLANAR AND LAMINAR)

The distance-amplitude correctien . device shall be set such that the prirar
reference response will be equalized at 50:; SL of full CRT screen height over

the distance range employed in the examination.

4. 5 SWEEP RANGE CALIBRATION (ANGLE AND ' STRAIGHT BEAMS)

The range of the display scope will be set to allow the complete signal to
be monitored for the thickness range being examined. The sweep position fcr tne7 ~.
1/4,1/2, and 3/4 T calibration holes responses will be recorded cn the cali-'.

'# bration form (Figure 3). The calibration of the transient digitizer/A : t ra r,: fcr
function shall be ccmpleted per Figure 3 to assure that conversion frem tne
analog signal to digital data is correctly performed. Part of this c;eratie . is

.

equivalent to tne sweep range calibration described in the ASME Code.

|
|

|

|

|
'

,

1

|
*
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5.0 EX4tINATION PROCEDURES

s ?'

*

5.{ REQUIREMENTS

5.1.1 Surface Preoaration

The finished contact surfaces shall be free from any roughness that wculd
interfere with free movement of the search unit or impair the transmissicn of

ultrasonic vibrations.

5.2 SCANNING
.

5.2.1 The volume of base material through which the sound will travel in an;10
beam examination shall be conpletely scanned with a straight beam scarch unit to
detect reflectors which might affect interpretation of angle beam results. This' gy

-- is not intended as an acceptance-rejection examination.s

,

5.2.2 The weld shall be examined by moving the search unit parallel and ncr71
to the weld so as to scan the required volume as specified in Apcendix !!.

'

5.2.3 Scanning shall be perfonned at the calibration reference le.el, since ;ain
' setting of electronics distance-amplitude correction is used. Evaluctic- ci
| discontinuities shall be done with the gain control set at the calibrati:- rc<cr-
1

ence level .

5.2.4 Penetration shall be verified by obtaining a responte from the cc;: site
surface of the area being examined.

.

_

# 4

.

.

.
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\
5.2.5 The examination shall be performed utilizing the designated gutorated.

UT device assembly. Each UT device contains multitransducer search-units. Tne
-

0 0my|titransducer search is designed to allow examination by 0 longifudinal, 45
sdiar,and60 sheer angles during the computer-programred scanning se;uences.0

'

Th% necessary couplant is water contained in the vessel. The designation and
orientation of the transducers is docur.ented in Appendix I of this praccdure.

: 5.2.6 The extent of s::nning shall be defined by the applicable weld covera;e
figures prepared for the examination and attached as Appendix II to this ;r::edare.
A 10" overlap of the transducer scan path shall be maintained. The rate of the

, search unit me,cment shall not exceed six inches per second unless calibrati r, is
verified at scanning speed.

. .

5.2.7 For detection of reflectors (discontinuities) oriented parallel to inc seid,
the angle beams shall be aimed normal to the weld. The search units will te
manipulated parallel and normal to the wcid so that the ultrasonic bea r cast,,

( ,), through all the weld metal from opposite directions. The adjacent case ::ta'
\' (1/2 t) in the examination volume will be scanned to provide cove-age ty :-

angle beams, but need not be examined by both pairs of beams in both directic ::.

5.2.8
.

for detection of reflectors (discontinuities) oriented transverse 1: tte
weld, the angle beam shall be aimed parallel to the centerlir.e of tre ,ccid. ~ .e

search unit shall be noved along the weld so that the ultrasonic be:rs ::ss
through all of the weld metal and 1/2 T on both sides of the weld. 5:annir: *iii

i be done in two directions 180 to each other,

05.2.9 for detection of planar and laminar reflectors with 0 te:ms, t-e c:li-

| bration from the side drilled holes, 4.4, will be used. Scanning will ircl :c
the entire scan area as shown in Appendin II.

a
4

|
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} 6.0 DATA RECORDIN3
r

a

6.1 GENERAL
3 ;

7
E Permanent records of examination data are compiled on cagnetic tape in

digital form as previously described. These records include: scan gecretry for
each mode of exanination, metal thickness, volume element dimensions, time delays
and of fsets, and other appropriate information such as time, data, facility, weld
number, and thick / thin option. This is the topography record which is generated
for each weld. During the actual examination, a data record is compiled on a

.

disk. Included on this disk are: position information for eacn volume element,
UT response from each volume element, and appropriate documentation such as weld
number, component, time, number of channels, transfer function, and calibraticn
factor. All of these data are later transferred to IBM ragnetic tapes for
archival s torage.

I' ') In addition to these tapes, hard copies are made of the topographies gener-
E/ ated for each weld.

.

The ISI E>aninaticn Form (Figure 1) is ccmpleted at the conclusior, of each
weld examir.ation. Recordable level indications (400 DAC or greater) will be

documented or a statement "No recordable level ir.dications" will be entered. it c
form will be signed by a certified Level II, II A, IIIA, or !!! examiner.

6.2 CALIBRATION RECORDS
.

A Calibration Form (Figure 3) is completed for each calibration terforred.
Calibration rechecks are noted in the Operations Log and recorded in the Calitr.'-
tion Recheck Form (Figure 4).

.
9

6.3; WELD IDENTIFIC* TION
-

.

Scan data for each weld shall be referenced to a known zero referenct c"
bench mark on the vessel and recorded on the data record (Figure I).

.
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7.0 REPORTING REQUIREMENTS E

o

-5
7.){ The computerized data acquisition system will automatically rec 3rd the
po9dtion coordinates, depth in the metal, and signal amplitude of all indications
exceeding 40% of the calibration reference level (201 full screen height). Tne
position data coordinates will be recorded in reference to a known zero reference
or benchmark on the vessel. All indications within the examination zcne will be
evaluated in the manual mode by a Level II, IIA, IIIA, or III ultrasonic ex:-i-
ner. For straight beam examinations for planar or laminar reflectors, all indi-
cations equal to or greater than 40~ of the calibration reference level will t.c
recorded. Reflectors detected outside the examination volume will be recorce as
laminar indications. Data shall be obtained at increnents no greater than S/.0

of the transducer dirension measured parallel to the scan direction (minimu- 105
overlap). Coordinate.s will be recorded at least to the nearest 0.1-inch or .e

azimuthal equivalent. Reportable level indications of 40i DA; and greater wil',

(~'; be documented using a report form, Figure 1. All reportabic indications sha'l be
1# sized in accordance to the evaluation criteria of the Codt, Secticn V.

.

i.2 Further evaluation of reportable indications to deternine disrcsition v . c r
the need to make repairs shall be the responsibility of the utility exner.

7.3 Reporting within 24 hours of the above indications will be li-ited it t'?
site represertative.

7.4 A final report shall be prepared, filed, and maintained, in accord:n:e :t,

the requirements of Paragraph IWA-6000 of the Code. In addition, wel: r::s i''

be included which depict actual UT coverage for each weld examination.

.
9
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APPENDIX I ,
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TRANSDUCER ORIENTATI0"
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APPENDIX II

WELD MAPS

d.
s

Typical' ultrasonic converages are shown. Actual'

dimensions for indivicual welds or welc s:: rents,

|
will be documented in the examination da:: sncets.''

.
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|
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|
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1. 0 SCOPE

o

1.1 The procedure described herein shall be used for automated ultrasonic exan-
ination of the reactor pressure vessel, nozzle to vessel welds from the inside
(clad) surface. The provisions contained are in accordanc? with the requiremen:s
for volumetric examination by the ultrasonic test (UT) method as described in
ASfC Boiler and Pressure Vessel Code Section XI 1977 Edition with Addenda throuch
Summer 1978.

1.2 This procedure covers both straight beam and angle beam methods using

pulse-echo ultrasonic techniques for the examinotion of welds, heat-affected
zones (HAZ), and parent metal .
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3
2.0 APPLICABLE DOCUMENTS, CODES, AND STANDARDS

'

2.1 The following documents form a part of this procedure to the extent specified
herein. In the case of discrepancies between this procedure and the documents cf
2.2,.the documents of 2.2 (1) shall govern.

2.2 CODES AND STANDARDS .

1) American Society of tbchanical Engineers, "ASME Boiler and
Pressure Vessel Code," Section XI, and Section V (1977 Editien
with Addenda through Sucr.er 197S)

2) QAOP I:6.02, ESG's Quality Assurance Operating Procedure; "Quali-

fication and Certification of Nondestructive Testing Personnel" at
ESG of Rockwell International.

NOTE: QAOP I;6.02 r.eets the recuirements of SNT-TC-1A, 1975

Edition, "Eeco:= ended practice for Hondestructive

Testing Personnel," published by t'he American Society
for Nondestructive Testing (ASNT).

,
3) American Society for Testing and Materials, " Ultrasonic Contact

Inspection of Weldments " E164 Latest Revision.

4) Code Case N235

5) "U.S. Nuclear Regulatcry Guide 1.147 "
,

.

2.3 APPLICABLE DOCUMENTS

None.

.

O
.
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b '3. 0 RE0VIREMEtiTS

*
3.1 PERSOfi'iEL QUALIFICATI0riS

Personnel performing these nondestructive examination operations shall be.

qualified at least to Level II A in accordance with Energy Systems Grouc OA0P ti6.02

and in accordance with Section XI of the Boiler and Pressure Vessel Code. The
data analysis shall be performed by a Level II, IIA IIIA, or III UT examiner.

3.1.1 All personnel responsible for the operation of mechanized testinn ecuip-
ment shall be proficient in its setup, calibration, operation, and maintenance.

'

3.2 EQUIPMEtiT

3.2.1 Ultrasonic equipment meeting the requirements of ASTM E-164 shall be used.

O 3.2.2 The ultreson4c instru=ent shall be ceoehle of eeneretins. receivin9.
amplifying, and disulaying high-frequency electrical pulse's at energy levels'''

compatible with the required ultrasonic frequency and examination sensitivity.

3.2.3 Examinations shall be conducted with an ultrasenic, pulsed reflection-type
.

system generating a frequency of 2.25' rr.9:.

The electronic apparatus shall contain a calibrated attenuator, accurate
over its rance to +20 percent or +2dB* which will allow comparison of indications

beyond the viewable portion of the cathode ray tube (CRT) presentation of the

instrument.

3.3 CALIBRATI0fi BLOCKS

3.3.1 The automatJd ultrasonic system (instrument) shall be calibrated on basic
blocks containing drilled holes and notches which will serve as calibration

*Whichever is least.
'

.

.
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> reflectors to establish a primary reference response of the equipment and to con-
struct a distance amplitude correction curve. The size and location of the cali-
bration reflectors shall be consistent with ASME Boiler and Pressure Vessel Code
Section V, Article 4.

3.4 AUTOMATIC INSPECTION SYSTEM DESCRIPTION

3.4.1 Automatic ultrasonic examination of welds is cade possible by a system
that controls the motion of the ultrasonic transducer and processes the data

generated in the examination. The automatic control equipment provides precise
location of the transducers with respect to the weld so that reproducible examin-
ations can be performed. This remote control system also facilitates remote
operation for inservice examination when radiation levels would limit access to
thb areas to be examined.

3.4.2 The automatic processing of the data meets the requirements for analysis
and documentation of the findings of the examination. The large volume of weld

bs metal to be examined leads to a large amount of data. These data are screened
to detect all measurable echoes and evaluated to determine the significance of
these echoes. When a reportable indication is detected, sufficient measurements
will be performed to characterize it so that proper corrective action ccn be

~ taken in accordance with Paragraph IWD-3500 of the Code. Fine grid rescans and
manual scans of the area will be performed.

3.4.3 The Energy Systems Group (ESG) utilizes a computer-based control and data
acquisition system to conduct the autcmatic examination. In this system, magnetic

! tapes store both the examination scheme for each weld and the data produced by
that examination. This data is in digital form and provides an accurate docu-

! mentation of the examination and pennits comparison of the data received in
'

subsequent examinations.

.

*
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) The equipment consists of a. control console and automated ultrasonic device

which moves over the weld area. These two units are interconnected by a set of
cables which permit transmission of, control and data inforetion. The signifi-
cant components on the device are the drive motors, the position encoders, and
the' transducers. The console contains the computer and peripheral units that
control the device and acquire the data.

3.4.4 Major system components include the following.

3.4.4.1 Mechanical Control

UT device is driven by precision dc motors. Its position is determined by
incremental encoders which return electrical signals to the corputer. The cor-
puter causes the de motors to be driven until the actual cosition correspends to
that required in the examination program. The actual position of the UT device is
displayed on the mechanical control panel and is continuously read into the

, computer so that the ultrasonic data are always uniquely related to the position
of the transducer.

.

3.4.4.2 Ultrasonic Pulsing and p.eceiving
,

Ultrasonic transducers perform two tasks: (1) cenerating an ultrasonic

pulse that travels into the metal being examined, and (2) receiving the e: hoes

that are reflected from the front and back surface and from cossible flaws in the
metal. This operation is controlled by the pulser-receiver, an electronic unit
in the control console. Closely associated with this is the distance-amplitude

3

corrector (DAC) which corrects the echo signal for the attenuation of the ultra-
sonic signal as it passes through the metal.

.

e

O:
,

*
,
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3.4.4.3 Ultrasonic Signal processing

e
All ultrasonic data are converted to digital fom for cceputer processing.

Circuitry has been developed to perform this conversion in a manner such that
high resolution ana good statistical accuracy are preserved. The digitized
signal is, in any cases, a better representation of the ultrasonic signal than
can be seen on the CP.T display. The unit that performs this task is the
analog-to-digital converter (transient digitizer). The reflected signal is
divided up into increments (volume elcments) through the thickness of the materici,
and each interval is sampled repetitively to obtain a statistical average.

When multiple transducers are used, the signal from each is processed through

the transicnt digitizer so that all of the transducers may be interrogated at
each position of the UT device. Each transducer has its ovin pulser-receiver and
DAC to preserve its individual calibration.

.

g() The ultrasonic system is capable of detectine cracks in the material thict -
J ness planes parallel to and transverse to the vield direction. The sysic will

also detect such flaw types as lack of fusion, incccplete penetration, inclusicn.
and porosity.

~

3.4.4.4 Data Processing and storage

,

The computer performs two major tasks. The first is the con:rcl of :n
system. It directs the motion of the UT device thrtugh the mechanical cc-crd
interface, and it controls the pulsing of the ultrasonic transducers for the
examination. This control is performed in accordance with a pogra- ir. :ne c: .-
puter. The parameters of the examination are set by the operator working with
the computer through a keyboard and graphical display unit. This unit ci pia.3
printed text as well as graphical data from the computer on the screen cf a
storage-type cathtde ray tube. Pe rmanent hard copies of these data are ger.e-a.ed
automatically on commnd. The computer describes the examination preg-r ar.

.

9
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| ) asks significant questions on the screen of the display unit. All program
I inputs and console operations will be supervised by a Level II, II A, IIIA, or

III ultrasonic examiner. '

.

The second fun: tion is to process and store the data. Small indications
which do not require further study (<40% and >20'; of DAC)* are recorded in

digital fom on magnetic tape and disk. These data are thus available for
examination and comparison at subsequent examinations. If a flaw is found which
exceeds the alarm set point, 40; DAC, the computer alerts the console operator
and displays a summary of all such indications for the current weld being scanned.
The UT examiner then can compare the data to calibration standards and display
location, dimensions, and magnitude. Indications equal to or greater than 40'
DAC will be evaluated as either relevant or nonrelevant indications. Relevant
indications are defined as indications that are interpreted to be flaws within

the weld metal or weld fusion :one being examined. Indications of 403 DAC or
greater (20% screen height) will be evaluated as described in Paragraph 7.0, in
compliance with ASTE XI Ih'3 3500.

'
_

3.4.5 Transducers
,

The ultrasonic examination is performed by transmitting an ultrasonic pulse
,

into the material being examined and detecting the reflections from discontinuities
that might correspond to flaws. This pulsing is perfomed repetitively as the
transducer is moved over the surface to be examined. The ultrasonic waves are
transmitted at various specified angles and wave modes through the material. -

.

|

| * NOTE : 100% DAC =, 500 screen height
~

.

f
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The transducer is coupled to the material being examined so that the ultra-
sonic waves pass to and from the material with as little attenuation as possible.
This is accomplished by the vessel being filled with water which couples the
transducer to the material. The ESG system uses an assembly of contact transducers
mounted on the device to conduct the examinations. Search head configurations
vary with the type of weld being examined. The ultrasonic coverage and beam angles
for the nozzle to vessel weld are shown in Figures 5-9.

The transducer frequency is 2.25 tHi. Transducer with up to 1.0-in. dicmeter
crystals may be used. The actual size used for each examination is recorded 01,
the ISI Examination Form (Figure 1).

3.4.6 Mechanical Ecuic ent .

The equipment necessary to perform remote ultrasonic exaninations on the

reactor vessel and nozzles are described in this section. Soecialized examination

(~] devices carry the ultrasonic equiprent and are guiced by a polar manipulator.
s i'n The devices are operated remotely frcm the control and data acquisition syster.

.

All devices utilize two drive motions for scanning. One drive prevides
movement parallel to the weld being examined; the other drive provides travel
normal to the weld. Position sensors (encoders) are utilized to indicate the
position of the ultrasonic transducer in cylindrical coordinates.

.

.

.

j
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4.0 CALIBRATIO!! PROCEDURES

r
4.1 INSTRUMENT CALIBRAT10 4 PROCEDURE

.

Instrument calibration will be required for amplitude linearity, sweeo-

range, sensitivity, distance amplitude correction, position calibration, bean
angle, and beam spread in accordance with this procedure and ASME Boiler and
Pressure Vessel Code Section V, Article 4,1977 Edition, Sumer 1978 Addenda.

4.1.1 Amplitude Linearity Check

4.1.1.1 Requirements
.

.

The ultrasonic instrument shall provide linear presentation (within 25': of
full screen) for at least 80% of the screen height (sweep line to top screen).

D(g 4.1.1.2 Procedure

1) Position an angle bean starch unit so that indications can be

observed from both the 1/2 and 3/4 T holes in the basic cali-
bration block.

2) Adjust the search unit' position to give a 2 to I ratio of arDli-
- tudes between the two indications (1/2 T to 3/4 T holes), with the

larger set at 80:: of full screen height.

3) With search unit still, adjust sensitivity to orodu:e from 100'; to
20% full screen height in 100 increments (or 2 db steos, if fine

control not available).
Read and record the small indication at each setting (Figure 2).

4) , The reading must be 50T. of the larger amplitude, within 5% of full
screen height. Also, the settings and readings must be estiaated
to the nearest 1% of full screen neight.

.

O
.
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# 4.1.2 Amplitude Control Linearity Check
-

*4.1.2.1 Recuirements

The ultrasonic instrument shall utilize an amplitude control (accurate over.

its useful range to 220% of the nominal amplitude ratio) to allow measurement of
indications beyond the linear range of the instruT.ent.

4.1.2.2 Proccdure

1) Position an angle beam search unit so the indication from the
1/2 T hole is peaked on the screen, with increases and decreases

in attenuation shown be16w. The indication must fall within the
specified limits:

Indicction Set at db r.ontrol Indication Limits,
e- s i of Full Screen Chance % of Full Screen
--f 80 -6 db' 32 to 48

80 -12 db 16 to 24
,

40 +6 db 64 to 95
20 +12 db 64 to 96

.

*Minus denotes decrease in amplitude; plus denotes increase.
NOTE: The settings and readings rust be estimated to the nearcst

1% of full screen and recorced (Figure 2).
.

4.1.3 Instrument Calibration Record

4.1.3.1 The results of all instrument calibrations shall be included in the
examination record. The form which shall be utilized for this purpose is shcwn
in Figure 3.;

, .

.
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4.2 cx^nina11on SvsTen Cat 18a^11on ea0CtDuat

4.2.1 _ General Requirements
.

,

Calibration shall include the complete ultrasonic examination system. Any
change in search units, couplants, cables, ultrasonic instruments, or any cther
parts of the examination system shall be cause for recalibration. The original

calibration and rechecks shall be performed on the basic calibration bl,ock.

4.2.2 _ Temperature

The temperature of the basic calibration block shall be within 25 F of the0

component temperature.
.

,4.2.3 Frequency of Calibration

Complete ultrasonic system calibration will be performed prior to use of
F the system in each thickness range as defined by Code Section V, Article 4.

System calibration will be checked by verifying the DAC curve and sweep rance
calibration at the start and finish of each excmination or every 12 hours and
need not coincide with personnel changes. Calibration checks will be mudc on
the calibration block. If any point on the distance-amplitude correction (DAC)
curve has changed by more than 20% (2 db) of its amplitude, all data sheets

since the last calibrction or calibration recheck shall be marked void. A new
calibration shall be made and the voided examination areas shall be reexamined.
If any point on the distance-amplitude correction (DAC) curve has changed by
more than 5% of the sweep division reading, correct the sweep range calibration

and note the correction in the examination record. If recordable reflectors
(40% DAC) are noted on the data sheets, those data' sheets sha?l be voided, a new
calibration shall be recorded, and the voided examinations shall be repeated.
Data from these periodic rechecks will be recorded on the calibration recheck
form (Figure 4). Ultrasonic instrument amplitude linearity and amplitude
control linearity wi,ll be checked once within I day before starting the
examination and within 1 day after completing the examinaticn to verify

FORM 7 tS P M v.100
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LI conformance with the requirements specified in Paragraphs 4.1.1.1 and 4.1.2.1,
respectively. One beam spread measurement shall be made on each angle beam

a

transducer used in the ultrasonic system during the examination using a basic

calibration block.
.

4.3 A!;GLE BEA". CALIBRAT10t1 PROCEDURE

4.3.1 Planar Reflector Correcticn

The following procedure shall be used to establish a correlation between
U45 and fs0 angle beam responses from a square back surface natch:

1) Position the scarch unit for maximum amplitude from the square
notch on the opposite surface. Record the response amplitude.

fiote: (The opposite surface square notch may give an indication 2 to 1
U 0above DAC at 45 and 1/2 DAC at 60 . The indications from the

,
, '

Q squLre notch will be considered when evaluating reflectors at the

() opposite surface.)

.

4.3.2 team Spread Measure er,t

' licasurements of beam spreed in the vertical plane shall be race on the side
drilled holes. The transducer positions at the 20t and 50~: DAC arpiituda lir:it
of the primary lobe of the beam shall be used as the position references:

1) Position for maximum indication from the 1/4 T hole (100 of C'AC).
Move search unit toward the hole until indications equal 20:; and
50% of the DAC line. Record the position readings for both

indications.

2) fiove scarch unit away from the hole to obtain 50': and 20:; of the
OAC line and record the pcsition readings.

3) Repeat and record these measurements on the 1/2 and 3/4 T holes.

t
-

,
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4.3.3 Distance-Amplitude Correction

a

With the electronic distance-amplitude correction (DAC) device, the primary
reference response will be equalized at 50% : 5% of full CRT screen height over
the, distance range employed in the examination.

4.4 STRAIGHT BEA!1 CALIBRATI0ft PROCEDURE (PLANAR Af;D LA'i!NAR)

The distance-amplitude correction device shall be set such that the prit.ary
reference response will be eaualized at 50% : 5% of full CRT screen height over
the distance range employed in the examination.

4.5 Sh'EEP RAN3E CALIBRATION (ANGLE AtlD' STRAIGHT BE/.'45)

The range of the display scope will be set to allow the complete signal to
be monitored for the thickness range being examined. The sweep position for the
1/4,1/2, and 3/4 T calibration holes responses will be recorded on the cali-
bration form (Figure 3). The calibration of the transient digitizer/ADC transfer
function shall be completed per Figure 3 to assure that conversion from the
analog signal to digital data is correctly performed. Part of this operation is
equivalent to the sweep range calibration described in the ASME Code.

.

.

.

.
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5.0 . EXAMINATION PROCEDURES,,)

5.1 REQUI ret'EtiTS ,

5.1.1 Surface preoaration
.

The finished contact surfaces shall be free from any roughness that
,

would interfere with free movement of the search unit or impair the

transnission of ultrasonic vibrations.

5.2 Scannine

5.2.1 The volume of base material through which the sound will travel

in angle beam. examination shall be completely scanned with a straight
beam search unit to detect reflectors which might affect interpretation
of angle beam results. This is not intended as an acccptance-rejection
examination. -

e

,s

5.2.2 The weld shall be examined by moving the search unit parallel and
nonaal to the weld so as to scan the required volume as specified in

.

Figures 5-9.
P

5.2.3 Scanning shall be performed at the calibration reference level,
since gain setting of electronics distance-amplitude correction is used.
Evaluation of discontinuities shall be done with the gain control set at ,

I the calibration reference level.
1

; 5.2.4 penetration shall be verified by obtaining a reflection from an
opposite surface of the material being examined when the two surfaces
are parallel.

1

I

!

.

.

: O
1
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) 5.2.5 The examination shall be performed utilizing the designated automated UT
device assembly. Each UT device contains multitransducer search units. The

# Umultitransducer search is designed to allow examination by 0 longitudinal, 45
shear, and 60 shear angles during the computer-prograrmed scanning sequences.
The necessary couplant is water contained in the vessel.

5.2.6 The extent of scanning shall be defined by Figures 5-9 of this procedure.
A 10% overlap of the transducer scan path shall be maintained. The rate of the
search unit movement shall not exceed six inches per second unless calibraticn is
verified at scanning speed.

.

5.2.7 Detection of reflectors (discontinuities) oriented parallel to the weld,
shall be performed from the nozzle bore using longitudinal beam transmission and
supplemented with 45 angle-beam transmission. The searen units will be nanipu-
lated normal to the weld so that the ultrasonic beams pass through all the weid
metal, and including the adjacent base metal (1/2 t) in the examination volure
both sides of the weld.

,/ -

5.2.8 For detection of reflectors (discontinuities) oriented transverse to the
! weld, the angle beam shall be aimed parallel to the centerline of the weld. The

search unit shall be moved along the weld 50 that the ultrasonic beams pass
'

through all of the weld metal and 1/2. T on both sides of the weld. Scanning will
Ube done in two directions 100 to each other.

U
5.2.9 For detection of planar and laminar reflectors with O beams, the cali-

,

j bration from the side drilled holes, 4.4, will be used. Scanning will include
the entire scan area as shown in Figures 5-9 of this procedure.

5.2.10 The sound beam path in the vessel shell shall be examined for laminar
indications. The nozzle wall shall be examined for planar indications. *

.

o

O
.

,*
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6.0 DATA RECORDIfiG

e

6.1 GENERAL

Permanent records of examination data are compiled on magnetic tape in-

digital form as previously described. These records include: scan geometry for
each mode of examination, metal thickness, volume element dimensions, time delays
and of fsets, and other appropriate infomation such as timt, data, facility, weld
number, and thick / thin option. This is the topography record which is generated
for each weld. During the actual examir.ation, a data record is compiled on disk.
Included on this disk are: position information for each volume element, UT
response from each volume element, and appropriate docu ,entation such as weld
nutber, component, time, number of channels, transfer function, and calibration

factor. All of these data are later transferred to IBM magnetic tapes for
archival storage.

OV In addition to these tapes, hard copies are made of the topographies gene -
'' ated for each weld.

.

The ISI Examination Form (Figure 1) is completed at the conclusion of eacn

,
weld examination. Recordable level indications (40 DAC or greater) will be
documented or a statement "No recordable level indications" will be entered. Tne
form will be signed by a certified Level II, IIA, IIIA, or III examiner.

.

6.2 CALIBRATION RECORDS;

A Calibration Form (Figure 3) is completed for each calibration perfomed.
Calibration rechecks are noted in the Operations Log and recorded in the Calibra-
tion Recheck Form (Figure 4).i

6.4 WELD IDENTIFILATION

.

Scan data for each weld shall be referenced to a known 2em reference or,

ben'ch mark on the vessel and recorded on the data record (Ficure 1).O -

1

I
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) 7.0 REPORTING REQUIREMENTS

7.1 The computerized data acquisifion system will automatically record the
position coordinates, depth in the metal, and signal amplitude of all indications
exceeding 40'.; of the calibration reference level (20% full screen height). The
position data coordinates will be recorded in reference to a known zero reference

or benchmark on the vessel. All indications within the examination zone will be
evaluated in the manual mode by a Level II, II A, IIIA, or III ultrasonic exami-
ner. For straight beam examinations for planar or laminar reflectors, all indi-
cations equal to or greater than 405 of the calibration reference level will be

recorded. Reflectors detected outside the examination volume will be recorded as
laminar indications. Data shall be obtained at increments no greater than 9/10
of the transducer dimension measured parallel to the scan direction (minimum 105
overlap). Coordinates will be recorded at least to the nearest 0.1-inch.
Reportable level indications of 40% DAC and greater will be documented using a
report form, Figure 1. All reportable indicctions shall be sized in accordance
to the evaluation criteria of the Code, Section V, Article 4.

7.2 Turther evaluation of reportable indications to determine disposition and/or
the need to make repairs shall be the responsibility of the utility owner.

.

7.3 Reporting within 24 hours of the above indications will be limited to the
site representative.

7.4 A final report shall be prepared, filed, and maintained, in accordance with
the requirements of Paragraph ~ IWA-6000 of the Code. In addition, weld maps will

be included which depict actual UT coverage for each weld examination.

.

o

O:
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FIGURE 2
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MB Revision to implement f;RE Regulatory Guide 1.150
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d' #'7F ^Page 18 - Frequency of Calibration'

p.; QI!? t:'

Procedure now rec;uires amplitude linearity and
amplitude control linearity checks within 1 day -

prior to the examiraation and within 1 day after //.%//f/
completion of the examination.

'/ .
-'

'A ' d''Previously, only a check before the examination . k.[.9
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flote: Beam spread measurements are not applicable / d' ' # # ' # #

to this procedure,
s

Page 15 Revised Figure 3
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1.0 SCOPE,,j

1.1 The procedure described hereine shall be used for automated ultrasonic

examination of the reactor nozzle inner radius from the inside (clad) surface.
The provisions contained are intended to meet the requirements for volumetric
examination by the ultrasenic test (UT) method as described in ASME Boiler and

Pressure Vessel Code Section XI 1977 Edition with Addenda through Summer 1978.

1.2 This procedure covers the angle beam immersion mtthod using pulse-echo
ultrasonic techniques for the examination of the surface area at the midpoint
of the nozzle radius.

.
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b
2.0 APPLICABLE DOCUMErlTS, CODES, AfiD STANDARDSy,

The following documents form ae part of this procedure to the extent specified
herein. In the case of discrepancies between this procedure and the documents of
2.1, the docucents of 2.1 (1) shall govern.

.

2.1 CODES AND STANDARDS
.

1) American Society of Mechanical Engineers, "ASME Boiler and
Pressure Vessel Code," Section XI, and Section V (1977 Edition
with Addenda through Sumer 1978)

2) QA0P fl6.02, ESG's Quality Assurance Operating Procedure; "Quali-
fication and Certification of fiondestructive Testing Personnel" at
ESG of Rockwell International.

NOTE: QAOP t!6.02 ncets the requirements of StiT-TC-1A,1975
,

'

Edition, "Reco : cnded practice for tiondestructive
Testing Personnel," published by the American Society

.

"

for tiondestructive Testing (ASf;T).

3) American Society for Testing and Materials, " Ultrasonic Contact
Inspection of Weidments," E-164 Latest Revision.

4) Code Case N235-

5) U.S. fiuclear Regulatory Guide 1.147.
.

.
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3.0 REQUIREMEfiTS

'
3.1 PERSONNEL QUALIFICATI0fiS

3.i.1 Personnel performing these ultrasonic examinations shall be qualified at
le'ast to Level IIA in accordance with Energ/ Systems Group QAOP fi5.02 and in

accordance with Section XI of the Boiler and Pressure Vessel Code. The data
analysis shall be performed by a Level II, IIA, IIIA, or III UT examiner.

3.1.2 All personnel responsible for the operation of mechanized testing equip-
ment shall be proficient in its setup, calibration, operation, and maintenarice.

3.2 EQUIPMElli .

3.2.1 Ultrasonic equipment meeting the requirements of AST!4 E-164 shall be used.

3.2.2 The ultrasonic instrument shall be capable of generating, receiving,
amplifying, and displaying high-frequency electrical pulses at energy levels
compatible with the required ultrasonic frequency and examination sensitivity.

3.2.3 Examinations shall be conducted with an ultrasonic, pulsed reflection-type
- system generating a frequency of 2.25 mHz.

The electronic apparatus shall ccntain a calibrated attenuator, accurate
over its range to 120 percent or 12dB' which will allow comparison of indications
beyond the viewable portion of the cathode ray tube (CRT) presentation of the
instrument.

!

3.3 CALIBRATION BLOCKS

3.3.1 The automated ultrasonic system (instrument) shall be calibrated on basic
blocks containing drilled holes and notches which will serve as calibration

*Whichever is least.

N,
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reflectors to establish a primary reference response of the equipment. The size

and location of the calibration reflectors shall be consistent with ASME Boiler
and Pressure Vessel Code Section 4

3.4 AUTOMATIC INSPECTION SYSTEM DESCRIPTION

.

3.4.1 Automatic ultrasonic examination is made possible by a system that controls
the motion of the ultrasonic transducer and processes the data generated in the
examination. The automatic control equipment provides precise location of the
transducers with respect to the nozzle radius so that reproducible examinations
can be performed. This remote control system also facilitates remote operation

for inservice examination when radiation levels would limit access to the areas
to be examined.

.

3".4.2 The automatic processing of the data meets the requirements for analysis
and documentation of the findings of the examination. The data are screened to
detect all measurable echoes and evaluated to determine the significance of tnese

O echoes. When a reportable indication is detected, sufficient measurements will
d be performed to characterize it so that proper corrective action can be taken in

accordance with Paragraph IWB-3500 of the Code.

3.4.3 The Energy Systems Group (ESG) utilizes a computer-based control and cata

, acquisition system to conduct the automatic examination. In this system, ragnetic
tapes store both the examination scheme for each nozzle radius and the data

produced by that examination. This data is in digital form and provices an
accurate documentation of the examination and permits comparison of the data
received in subsequent examinations.

The equipment consists of a control console and automated ultrasonic device

which moves over the examination area. These two units are interconnected by a
set of cables which permit transmission of control and data information. The
significant components on the device are the dnve motors, the position encoce s,
and the transducers. The console contains the computer and peripheral units that
control the device and acquire the data.

O
-

|
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3.4.4 Major system components include the following.g

3.4.4.} Mechanical Control *

,UT device is c' riven by precision de motors. Its position is determined by

incremental encoders which return electrical signals to the computer. The com-
puter causes the dc motors to be driven until the actual position corresponds to
that required in the examination program. The actual position of the UT device
is displayed on the mechanical control panel and is continuously read into the
computer so that the ultrasonic data are always uniquely related to the position
of the transducer.

3.4.4.2 Ultrasonic Pulsing and Receiving

Ultrasonic transducers perform two tasks: (1) generating an ultrasonic

pulse that travels into the metal being examined, and (2) receiving the echces

(^T that are reflected from the front and back surface and fro possible flaws in the
metal. This operation is controlled by the pulser-receiver, an electronic unit

\..h in the control console. Closely associated with this is tne distance-arpiitude
corrector (CAC) which corrects the echo signal fer the attinuation of the ultra-
sonic signal as it passes through the metal.

3.4.4.3 Ultrasonic Signal Processing

All ultrasonic data are converted to digital form for computer processing.

Circuitry has been developed to perform this conversion in a manner such that
high resolution and good statistical accuracy are preserve:. The digitized
signal is, in many cases, a better representation of the ultrasonic signal than
can be seen on the CP.T display. The unit that performs this task is the analog-

to-digital converter (transient digitizer). The reflected signal is divided up
into increments (volume elements) through the thickness of tne material, and eaco
interval is sampled repetitively to obtain a statistical average.

.

- !

FORM 7 TSP R 2 v.180



. .

Rockwe!Ilnternettonal NO 445151000004*
.

Emmer srawn croup PAGE 9
* '

.O .

V
J When multiple transducers are used, the signal from each is processed through

the transient digitizer so that all of the transducers may be interrogated at eatn
position of the UT device. Each transducer has its own pulser-receiver and CAC to
preserve its individual calibration.

3].4.4 Data Processino and Storage

The computer performs two major tasks. The first is the control of the
system. It directs the motion of the UT device through the mechanical control
interface, and it controls the pulsing of the ultrasonic transducers for the

examination. This control is performed in accordance with a program in the com-
puter. The parameters of the examination are set by the operator working with
the computer through a keyboard and graphical display unit. This unit displays
printed text as well as graphical data from the computer on the screen of a
storage-type cathode ray tube. Permanent hard copies of these data are generated
automatically on command. The computer describes the examination program and

asks significant questions on the screen of the display unit. All program inputs
and console operations will be performed by trained personnel.j.

The second function is to proce'ss and store the data. Small indications
which do not require further study (< 40; and > 20% of the reference level)* are
recorded on digital magnetic tape and disk. These data are thus available for
examination and comparison at subsequent examinations. If a flaw is found which
exceeds the alarm set point, 40".: of reference level, the computer alerts the
console operator and displays a summary of all such indications for the current
area being scanned. The UT examiner then can compare the data to calibration
standards and display location, dimensions, and magnitude. Indications equal to
or greater than 40% of reference level will be evaluated as eitner relevant or
nonrelevant indications. Relevant indications are defined as indications that,

are interpreted to be flaws within the area being examined. Indications of 40%
of reference level (30% screen height or greater) will be evaluated as described
in Paragraph 7.0.

.

* Reference level = 75; screen height.

.
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) 3.4.5 Transducers

The ultrasonic examination is * performed by transmitting an' ultrasonic pulse

into the material being examined and detecting the reflections from discontinui:ies

tha,t might correspond to flaws. This pulsing is perfon ed repetitively as the
transducer is moved over the surface to be examined.

The transducer is coupled by water to the material being examined. The ESG

system uscs immersion-type transducers to conduct the examination. A search
0 Uunit contains two transducers, each oriented 30 from nornal with a 60 included

angle between the units.

The transducer frequency is 2.25 mH:. Transducers with up to 1.0-in.-
diameter crystals may be used. The actual size used for each examination is
recorded on the ISI Examination Form (Figure 1).

'

3.4.6 Mechanical Equipment

i

The equipment necessary to perform rem 0te ultrasonic examinations on the
reactor vessel and no:Iles are described in this section. Specialized examir.atien
devices carry the ultrasonic equipment and are guided by a polar manipulator.
The devices are operated remotely from the control and data acquisition system.

.

All devices utili:e two drive motions for scanning. Dr.e drive provides
movement circumferentially about the bore of the no::le being examined; the other
drive provides travel across the no::le radius. Position sensors (encoders) are
utilized to indicate the position of the ultrasonic transducer in cylindrical
coordinates.

.

.
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y 4.0 CALIBRATION PROCEDURES

,

4.1 INSTRUMENT CALIBRATION PROCEDURE

Instrument calibration will be required for amplitude linearity, sweep range,
sensitivity, position calibration, and beam angle in accordance with this pro-
cedure and ASME Boiler and Pressure Vessel Code Section V, Article 4,1977
Edition, Sumer 1978 Addenda.

4.1.1 Amplitude Linearity Check

4.1.1.1 Requirements

.

The ultrasonic instrument shall provide linear presentation (within 25% of
full screen) for at least 807. of the screen height (sweep line to top screen).

.

(]
4.1.1.2 Procedure

.a .

1) Position an angle beam search unit so that indications can be
observed from both tne 1/2 and 3/4 T holes in a basic calibration
block.

2) Adjust the search unit position to give a 2 to I ratio of ampli-

tudes between the t co indications (1/2 T to 3/4 T holes), with the*

larger set at 80.1 o# full screen heignt.

3) With search unit still, adjust sensitivity to produce from 100; to

20% full screen height in 10t increments (or 2 db steps, if fine
control not available). -

4) Read and record the small indication at each setting (Figure 2).
The reading must be 50'; of the larger amplitude, within 5% of full
screen height. Also, the settings and readings must be estimated
to the nearest 1% of full screen teight.

A
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J FIGURE 2-

.

9.
,

Pulser No. Calibratien Ca aChannel No. Sheet No.
.

.

Amplitude Linearity Check .

Screen Heigh:
..

db 1/2 T 3/4 T
.

. -

.

O
.

..)

kAcceptable: Yes .

Examiner Date

Amplitude Centre 1 Lineari:y Check

* Full Screer. db Chance.

, e ll Sc eer. L 4:-i 3u

80 -6
32 to 43

80 -12
16 to 2,.

40 +6
64 to 9620 +12
64 to 96

.

Acceptable: Yes No

Exa:niner Date

O -

.

.

.

,
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,j 4.1.2 Amplitude Control Linearity Check

4.1.2.1 Reauirements *

.

The ultrasonic instrument shall utilize an amplitude control (accurate over
its useful range to 220*2 of the nominal amplitude ratio) to allow measurement of
indications beyond the linear range of the instrument.

4.1.2.2 Procedure

1) Position an angle beam search unit so the indication from the
1/2 T hole is peaked on the screen, with increases and decreasts

in attenuation shown below. The indication must fall within the
- specified limits:

Indication Set at db Centrol Indication Limits,

% of Full Screen Change t of Full Screen

EO -6 db* 32 to 48s ,) '
us

80 -12 db 16 to 24

40 46 db 64 to 95'

20 +12 db 64 to 96

*Minus denotes decrease in amplitude; plus denotes increase.
,

NOTE: The settings and readings must be estimated to the nearest
1% of full screen and recorded (Figure 2).

.

4.1.3 Instrurent Calibration Record
,

1

4.1.3.1 The results of all instrument calibrations shall be included in thei

!
| examination record. The form which shall be utilized for this purpose is shown

in Figure 3.

.

y

.

.
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t./

J 4.2 EXAMINATION SYSTEM CALIBRATION PROCEDURE

'4.2.1 General Recuirements

, Calibration sh ll include the complete ultrasonic examination system. Any
change in search units, couplants, cables, ultrasonic instruments, or any other
parts of the examination system shall be cause for recalibration. The o'riginal
calibration and rechecks shall be performed en the basic calibration block.

4.2.2 Temocrature

The temperature of the basic calibration block shall be within 25 F of the

component temperature. ,

4.2.3 Frecuency of Calibration

(v9 Complete ultrasonic system calibration will be performed' prior to use of the

Q system in each thickness range as defined by Code Section V, Article 4. System

calibration will be checked by verifying the reference level signal amplitude and
s'.'eep range calibration at the start and finish of each examination or every
12 hours and need not coincide with personnel changes. Calibration checks will
be made on the calibration block. If the signal amplitude has changed by more
than 20% (2 db), all data sheets since the last calibration or calibration recheck

shall be marked void. A new calibration shall be made and the voided examination
areas shall be reexamined. If the sweep position has changed by more than 5% of
the original sweep division reading, correct the sweep range calibration and ncte
the correction in the examination record. If recordable reflectors (40% of
reference level) are noted on the data sheets, those data sheets shall be voided,
a new calibration shall be recorded, and the voided examinations shall be repeated.
Data from these periodic rechecks will be recorded on the calibration recheck

form (Figure 4). Ultrasonic instrument amplitude linearity and amplitude control

.

w

.
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I | | | | 1 I I

l
I ! I I I I I i

i l I i l | I

I I I I I I

I I i I i I

I I I I I i l i

e | | || | | | |
| l | I I i I i I

~

Figure 4 i

_ _ _ . _ _ . _



_-

. .

Rockwen intemagonal . '. NO 445I51000004. .

/'N Emm Systems Grow PAGE 18V .

,,) linearity will be checked once within 1 day before starting the examination and
within 1 aay after completing the examination to verify conformance with the

e
requirements specified in Paragraphs 4.1.1.1 and 4.1.2.1, respectively.

4.3 ANGLE BEAM CALIERATION PROCEDURE
,

4.3.1 Beam Soread Msasurement -- Not applicable to this procedure.

4.3.2 Reference Level

The instrument cain setting shall be adjusted to give 75% screen height for
the peak amplitude position from the slot in the clad side of the calibration
bl oc k. .

4.4 SWEEP RANGE CALIERATION

~$) The range of the display scope will be set to allow the ' complete signal to
Zi.i be monitored. The sweep position for the calibration slot response will be

recorded on the calibration form (Figurc 3). The calibrati:n of the transient
digitizer/ADC transfer function shall be completed per Fig; e 3 to assure that
conversion from the analog signal to digital data is corre::ly performed.

.

.
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'

5.0 EXAMItiATI0ti PROCEDURES

5.1 REQUIREMEliTS *

5.1'.1 Surface Preparation
.

The finished surfaces to be scanned shall be free from any roughness
that would interfere with or inipair the transmission of ultrasonic

vibrations.

5.2 SCAtitilt;G

5.2.1 The nozzle radius shall be examined by moving the search unit parallel and
across the radius so as to scan the volume as specified in Appendix II.

5.2.2 Scanning shall be performed at the calibration reference level. Evaluation
of discontinuities shall be done with the gain control set at the calibrationp

d reference level.
-

5.2.3 The exc.iination shall be perf5rmed utilizing the designated autcr.ated UT
device assembly for the nozzle radius. The necessary couplant is water contained
in the vessel. The designation and orientation of the transducers is documentec
in Appendix I of this procedure.

5.2.4 The extent of scanning is defined by the figures attached as Appendix II
to this procedure. A 10% overlap of the transducer scan path shall be raintained.
The rate of the search unit movement shall not exceed six inches per second

unless calibration is verified at scanning speed.

.

.
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,

) 5.2.5 For detection of reflectors (discontinuities) oriented transverse to the
radius, the angle beam shall be aimed in a radial direction normal to the noz:le
radius. The search unit will be manipulated circumferentially and across the
radius so that the ultrasonic beam passes through all examination volume.
Scanning will be done in two directions 180 degrees to each other.

.
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) 6.0 DATA RECORDItiG

6.1 GENERAL ' '

' Permanent records of examination data are compiled on magnetic tape in
digital form as previously described. These records include: scan geometry for
each mode of examination, metal thickness, volume element dimensions, time delays
and offsets, and other appropriate information such as time, data, facility,
nozzle number, and thick / thin option. This is the topography record which is
generated for each no::le radius. During the actual examination, a data record
is compiled on a disk. Included or. this disk are: position information for each
volume element, UT response from,each volume element, and appropriate documenta-

tion such as nozzle number, component, time, number of channels, transfer function,

and' calibration factor. All of these data are transferred to IBM magnetic tapes
for archival storage.

In addition to these tapes, hard copies are made of the topographies gener-
's ated for each weld.

.

The ISI Examination Form (Figure 1) is completed at the conclusion of each
weld examination. Recordable level indications (40!. DAC or greater) will be

documented or a statement "No recordable level indications" will be entered. The
form will be signed by a certified Level II, IIA IIIA, or III examiner.

6.2 CALIBRATION RECORDS *

. A Calibration Form (Figure 3) is completed for each calibration performed.
Calibration rechecks are noted in the Operations Log and recorded in the Calibra-
tion Recheck Form (Figure 4).

6.3 WELD IDENTIFICATION

Scan data for each no:zle radius shall be referenced to a kncwn zero reference
and ' recorded on the data record (Figure 1).

.

I
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d
7.0 REPORTING REQUIREMENTS

e

7.1 The computerized data acquisition system will automatically record the

position coordinates, depth in the metal, and signal amplitude of all indications
'

exc6eding 40% of the calibration reference level (30% full screen height). The
position data coordinates will be recorded in reference to a known zero reference

on the nozzle. All indications within the examination zone will be evaluated in
the manual mode by a level II, IIA, IIIA, or III ultrasonic exar.iner. Data shall
be obtained at increments no greater than 9/10 of the transducer dimensien
measured parallel to the scan direction (minimum 10% overlap). Coordinates will
be recorded at least to the nearest 0.1-inch or the azimuthal equivalent.
Reportable level indications, 40% of reference level and greater, will be cocu-
mented using a report form. Figure 1. All reportable indications shall be si:ed
in accordance to the evaluation criteria of the Code, Section V.

7.? Further evaluatien of reportable indications to determine dispositien and/or, - -

(h the r.eed to make repairs shall be the responsibility of the utility owner.

*

7.3 Reporting within 24 hours of the above indications will be limited to the
site representative.

7.4 A final report shall be prepared, filed, and maintained, in accordance with
the requirements of Paragraph IWA-6000 of the Code. In addition, maps will be

included which depict actual UT coverage for each no::le radius examination.

.
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SCAri MAPS

Cs Typical ultrasonic coverages are shoven. Actual dinensions
for nozzle radius scans vrill be documented in the examination;

data sheets.
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S;;ction VI.

Organization and Quality Assurance
\.x

/ T
ksi

*

,

/
Ebasco Services Inc. is the preservice inspection contractor for this progras.
Supporting Ebasco in the area of reactor pressure vessel exa=ination, is Rockwell

Rockwell provides the equipment and crew for the automatic ultra-
*

International.
sonic examinacion cf the reactor pressure vessel.

verall program is under the direction of the Ebasco Assistant Chief QAThe Site activ-
Engtncer for Inservice Inspection and Nondestructive Exanination.
ities including those of Rockwell International are under the direction of theThe Ebasco site supervisor inter-Ebasco Preservice Inspection Site Supervisor.
faces directly with the Co=monvaalth Edison Preservice Inspection Coordinator to
obtain support services for the inspection activities. An organization chart,
showing the various interf aces is provided in this section.

The Ebasco Quality Assurance Progra= Manual, ETR 1001 was approved by Cce=onwealth
However, since ETR1001 addresses

Edison for this Preservice Inspection program.some of the procedures required byconstruction,all aspects of nuclear plant such
ETR 1001 are not applicable to a Preservice Inspection progra= and therefore,
procedures have not been included nerein.
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Saction VII
-

\ Schedule
?

.
-

, . .

.

.

:

The o'riginal schedule call for co=pleting all examinations by April 1,1982.
However, the scope of services has been modified several times and as a result,'

co=pletion date of examinations has been extended. Also, the unavailability of
test calibration blocks required a shift in the examination start dates for the
pressurizer and steam generators.

The schedule for examination of =ajor piping systems and =ajor co=ponents is
provided in this section. It is realized that depending of the actual fuel,

loading date the schedule for performing the preservice exa=ination =ay have to
be shortened. This can be acco=plished by increasing the crew size as required.
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Secti:n VIII

\ Reccrds and Reports

,sl
.

'

*

.

In accordance with the requiremencs of IWA 6210 of the Code and the procedures
included in Section V of this doc _ ent. The following records will be maintained
during the course of the preservi:e examination.

(a) Examination plans and schedules

(b) Reports of examinatics results

(c) Description of. examisation methods and procedures

(d) Reports of evaluation of results
_

(c) Reports of corrective actions, repairs, and replaccments

(f) Those items requiring relief from examination requirements

Additional details regarding the centent of the preservice inspection record file
is provided in Ebasco procedure ISI-QC-04 which is included in Section V of this
docu. men t.

,

,jf The final report issued af ter completion of all preservice examinations, wfil
cddress those ice =s shown in the report f o r=a t presented in this section.
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Section IX

( ,) "As-Built" Drawings
,

v

Using these syste: flow drawings in conjunction with piping isc=etric, spool piece
and spool piece rework drawings provided by CECO /S&L, the preservice inspection
crew performs a walkdown of the piping systems to locate specific welds and com-
ponents requiring drawings showing location and identification of velds and co=-
ponents recuiring examination. These drawings also show the unique identification
numbcr assigned to eaca weld along with the original weld numbers cbtained from
the spool piece or spcol piece rework drawings. The correctness of these com-
posite isometric drawings is verified by the Ibasco preservice insoection crew,
essuring that the cos; asite isometric drawings reflect the as-built condition of
the piping systems at time of preservice inspection. Copies of the "as-built"
equip =ent and isometric drawings are included in this sectica.
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