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jovember 27, 1967, Mondovy:

A general meeting and work session was conducted

Bethesd: Participating were

=

V., Reinmuth,

General

to write Insnc

: jor components of the

» review of the specificaticn contents for the
vstem, lnspection lables were nrepared
pre-assembly and

(Appendices B, C

.

¢nd D). 1These
a guide in obtaining
construction of the system in An
to uyster Crech scheduled Wednesday
November 20th and 30th., Particuler

iven t hose items which would bring
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Page 8of 19

visited the COyster Creek site to conduct the above
nlanned inspection. The writer's record of this
visit and initial comments are contained in the
Interim lQeport (Appendix "A"M) which was conplete
and transmitted to Mr. Denton in draft form on

December Sth,.

The Insrection Items Tables were used as an initial
outline in interviewing the General Electric site
personncl relative to field erection history and
availability of records, 2R+plies to most of these
inquiries were recorded and have been left as
notations in the nargins on copies of the Insnection
items Tables included with this report. (See Appen=-
dices B8, C, D & E). Genersl comaents 2nd recommende-

tions will be made in the conclusion to this report,

Deccember S5, 1967, iuesda,: Bethesda

A me.ting was held on Tuesday morning at Bethesda
to review the quality audit prograa for all criti-
cal systems ot Oyster Creek, The writer's partici-
pation consisted of a verbal report to the aroup on
the results of the previous week's inspectior of the
Recirculation System. I!le¢ engoged in further discuse-

sions with the group on the other systems in an



effort to direct inspection effort to

important sreas snd to the most likely sources of

information 21 tht site,

iParticipating in this mecting and subsequent

conferences held during the day were

i
o
b

Div of Compliance personnel:

Mr. L. Kornblith, Div

Mr.. H. K. Denton, ™ "

M . L-. : . D¢ Dloe iz s

Mr. G, W, Jeinnmuth 5

Mr. R. T. Dodds, San Francisco Region

r. W, « vetter * e v

dqr. J. Flora, Denver Reglon

ME:s & ~-TEWS , ' ™

Mr. L. D, Low, Direct , Division of Compliance
fo outline the cuality contrel program @ € groug
Mr. Relnmuth used series of flip charts i
nitizl nresentation. 1Lhis outiine 13 tielly
cnt ned in Appendix "G". ie explaine tlie prenis
thint quality of the prin vs s nd the cigineen
s:feguc rds ; essential., Proof tests of the syste
were not entirels decuate mesures of $ s
Ju ity must bhe "built 1§ ¢ I 1§ 1 e oM visu

the following
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L2ble to the

I

methods Va

-in quality were

- that is via material
tive test reports, pro-

cedure and welder qualifications, and of course
radiographs.

Following Mr. Reinmuth's nresentation, the writer
3ve & short verbal report on our inspecticn of the

recirculation loops 2t Qys

ter Creex during tiw

Drevious week.

nsuing discussions were concerned with definiticn

of the other critical systems. The GE-FXID Schematics
. were used to cstablish the bLoundaries of these systems

gener~lly as follows:

l. Recirculation Piping - (covered in Interim
Report dated Decenmber 5, 1967 - apnendix
B o0 %

/

2. Stean system - biping and two isolution valves,
ne inside 2nd one cutside the contain-
ment vessel,

3. Automatic Depressurization - th 535 L >
COUI M 4 3¢ of ioul \, valwve., ttac !
to 1 lain st i ..ng and vented 1t
the sunpression chamber. tuc vent lines
re not considered part of the critical
Vsiem,

: 1 SR ' ¥ t ¢ Lnclade 3 n \ i€ v,
) "‘i"J' to | o S umps, piping to m n
Jumns, piping to rector vessdl, intoernal
piping and shray rings ond ass wted
pumns, valves and fittings.
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The GE-I’31D

turned over
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Feed water System - During the meeting this

system was identified by Mr, Dcnton as
a senarote item. It had previously
been listed together with the control
rod hydraulic systems. The feced water
system would presumably consist of the
pining and associated valves from the
feed water pumps through the inlet to
the pressure vessel.,

Control Rod itigusings & llydrzulic _.ines -

After review of the flow path followed

by the control rod operating water and
the potential leak path in case of fail-
ure of these lincs, it was decided that
this would not be considered a4 critical
loss-of -coolant system., I{ the operating
w: ter lines failed, leakage from within
the vessel would limited to that which
passed & series of seals within the

mech nisa itself.

The Control Rod houvsing itseli however,
is mart of the fluid boundary and should
be subjected the same type of review as
other primary system components, The
housings are a purchased item supplied
to the site where they are field welded
into the bottom head stub tubes.
\laterisls, NDT, and fabrication records
generated by the supplier shcould bte
swvailable for these housings and should
be reviewed s part of the proyram,

Containment - Drywell, Supression Chamber and

interconnecting ducts.

The fabrication of this system Ly

Chicago Gridge «nd lron Company was being
reviewed by Mr, C. Jones of the Chicago
Region Office.

schematics for the uyster Creek plant were

to Mr, R, Dodds for use in his subsequent

site inspection,



Fage 12 of
Mr. Low joined the mee ting for short time :nd
brought cut two procedursl points regarlding tie
Compliance ¢ inspection progrem, They were:
(1) Scope - to include evaluation of conformance
to specifications but not to include evaluation of
specifications per se in meeting performance or
design criteria; and (2) Reports - to be written
in an objective : menner as possible to allow

independent evalu-tion.

In further discussion of the program for inspec-
tion of the above defined systems, the writer

explained the role of the different contractors

in fabricating the Svstems as we had found it on
site, Essentially these were:

purns 4 loc, lnc, - Overall responsibility for

detoil design and procurenent of all

systems except the main recirculation

Lloops for which GE retained re spons i -

bility. Maintenance of procedure and
" s

we 1cde qualification records for all on

site work.

Almir-11-Doyle Corporatio (Joint venture)

1. Field sut ~asseably snd rinal

vsseably of recirculation loops .,

19



2. Core Spray System

3. Rod liydraulic System (would
probably not include housings)

1. Automatic Depressurization Valves

Almirall Corporation

1. Main Stem System

Chicago Bridge & Iron

1. Containment (no longer on-site)

Mr. Dodd's and Mr. Vetter renorted on their inspection
trip to GE-APED at Son Jose. Manufacturing and test
procedures, inspections and test records and materials

records for control rods nd the recirculation

system were reviewed in considerable detail. (5ece
Draft Rerert of Appendix "F").
In the General Tlectric specifications for the

nal flow

V-

recirculation piping the attachment of inte
restricter nozzles was mentioned, Design information
on the nozzles or their method of ~tt:-chment to the

recirculation piping wes not given. Nr. Vetter

. -

1
1

indicated that they did not learn nny additional

inform~tion about these connections.

dr . Vetter mentioned that he wis surpriscd to learn



that for purchased parts, G depcnds more on
inspection procedure "audit" concept than on
actual imspection. They do however witness asny

inspections,

Mr. Dénton suggested that reports on systems to be
inspected be as detailed zs possible. The type and
extent of the records review should be stated, In
other words --what was looked at, percentage samp-
ling taken, whot questions werc osked and what were

the replies.

Mr. Dodds explained a recl problem in following up
records for items procured in quantity by GE. A
production lot would include duplicate items going
to a nuamber of different reactor sites. The
problem is how to find out which individual
inspection records apnly to the items which went to
# certain site. This could be important; if

-

devintions occurred during manufacture of an item,

its final location would not be recorded.

During the afternoon, the writer discussed general

details of our piping inspection with Mr. Flora and

Mr. Crews, A suggestion by Mr. Flora that cloride




Ep— - -

—— e

content of iasulstion applied to stainless steel

niping should be followed,

NDecenber 7, 8, O, 12067 - AIC licedquarters, Was 1ingto

= -
vt . -~ ®
—— ———

[he writer was asked to atis nd meetings held at

-

A rn s

\FZ ileadquarters on the above dates and to be avail-
able to present results of ocur quality control
inspection at Cyster Cree'. to the ACRS comuittee

which was meeting concurrently.

As the presentation of the Division of Compliance
was delayed on Thursday aftcrnoon, the 7th, the
onportunity was taken to discuss various details of

the Oyster Creek inspection with Compliance person-

nel.

Mr. Reinmuth ta'ked to GL personnel fronm the Cyster
Creek site about the prictice of stud welding plas
wlies. conf irmed

to the cast 5SS pump and velve

that this was not an anproved practice. The pins

will probably have to bo removed and surface inspec-
tion performed to be sure that nc Asmage has occurred.
Mr. J. Chyle concurred in the epinion that the s tud
welding conld cause crocking and provide & crevice

susceptible to corrosion. This item should be

followed un and GE's technical disposition reviewed.
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. On Saturday, December Oth, the ACTRS comnittee made
inquiries into the stul tube problem at Oyster Creek.
Mr. Chyle represented PARAMETER, Inc. in rendering
his epinions regarding welding and welding meta!lurgy.
The writer represented our interest in the design-
analysis considerations, Rcsults of our study on
this subject and zny technical recommendations will

be treated in another report,

It is recomnended that the design criteria and

analyses prenared by GE for the Main Recirculation
System piping be reviewed, The effect of piping
misalignment 2nd cold null = up on pining operating

. stresses c¢can then e evaluated more thoroughly, and

1 qualitative technical opinion rendered. 3 back-

3

check on the alignment of the piping ov pumds, the
built-in "tilt" of the numps could agnin be meas-

of
£ i B

ired for 211 loops in the field., The eifect,aoment
reaction of the t'lted pump body upon righting itself

under opersting conditions on the pipe should be

determined,

Rewviegw of Mater 15 Certifications and Nundestrustive

Test records for all critical system components should
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12/5/617

AEC-No. AT(11-1)-1658
Parameter, Inc-67-68
Task A, Compliance
December &4, 1967
Interim Report: Inspection of Main Recirculation System - Oyster Creek Station
No. 1,Jersey Central Power and Light Company, General Electrie
Company - BWR;Architect Engineer - Burne and Roe, New York

November 29-30, 1967

Antroduction:
The writer accompanied Mr. G. W. Reinmuth, AEC Division of Compliance Head-

Quarters, and Mr. Cecil Jones, AEC Chicago Region Office on the subject

inspection trip to the Oyster Creek plant.

The primary purpose of this trip was to conduct Quality Control "audit"
of the construction practices and supporting records pertaining to the main
®ecirculation loops for the reactor. Of primary interest were the non-
destructive test inspection records and practices, material records, welder

and weld procedure qualifications and installation procedures.

The secondary purpose of the visit was to ascertain the availability of
similar information for subsequent inspection of other critical systems
by AEC personnel. These systems are:

The containment,

(Inspection of the containment was parformed by Mr. Jones),

(continued)
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The Core Spray System,

The Control Rod Hydraulic System,
The Main Stesm System thru the second isolation valves, and

The Automatic Depressurization System.

Personnel contacted during the course of our tour and discussion of those
systems were:
General Electric Company APED
Mr. William Royce
Mr. Charles Smith
Admiral Doyle Corporation
Mr. Len Wasson

Mr. W. Taylor

igcusgsion:
Upon arriving at the site on Thursday morning, in overall tour of the plant
was made including a detailed inspection of the recirculation piping.
Particular attention was focused on the recirculation pipe to nozzle welds,
and the pipe to pump and valWe connections, the hanger support asystem,

and the construction of the valves and pumps.

During the afternoon, in a meeting with Messrs. Royce and Smith, the extent

and availability of records was reviewed and the general site fabrication

history was discussed. To act as a guide in this discussion, TABLES I thru
were

of "Inspection Items' which prepared at Bethesda on Monday and Tuesday were

used. These tablas wera prepared from the Ceneral Electric specifications

(continued)
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for the various components and fabrication stages required to complete

the recirculation loops. These were:

1)

2)

3)

4)

5)

"Shop Fabricated Stainless Steel Piping of the Reactor
Recirculation System." Ref. G-E Specification 21A2104,

Rev. 1,Table I of Inspection Items.

"Recirculation Piping installed (or subassembled) prior to vessel
erection.” REF. G-E Specification 22A2102, Rev. 1 - Table II of

Inspection Items.

"Recirculation System Piping Installed after Vessel Erection.”

Ref. G-E Specification 22A2107, Rev. O - Table III of Inspection

Items.

"Recirculation Pumps." Ref. G-E Specification 21A1202, Rew, 1 -

Table IV of Inspection Items.

"Reactor Recirculation System Valves' Ref. G-E Specification
21A2305, Rev. 1. (Note: The specification was received at the
site and thus an "Tnspection Items' TABLE had notkk been prepared.
However, as a main component of the system, it will be treated

similarly to the other elements in this discussion).

The general correspondence and receiving records folders for these components

were made swailalleto us for study on Wednesday evening. From review of

these records and discussion with Mr. Smith, Mr. Royce, and Almirall Doyle

(econtinued)
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personnel, the following background history and status of information

envolved:

A. Recirculation Piping. - Shop Fabrication

1)

2)

3)

Straight sections of pipe were forwed, welded, and heat treated
by National Annealing Bow Company under subcontgact to Grinnell
Manufacturing Company. Material certifications and radiographs
for longitudinal seems are presumably on file with NABCO and duplicated

at #€x G-E-APED, San Jose.

Pipe formed elbows were made by Crane Company. Records on longi‘udinal
weld seams would be maintained by Crane and similarly forwarded

to G-E, San Jose through the fabrication contractor.

Grinnell Manufacturing prepared and subassembled the straight sections
and elbows into the shipping pieces. Records (radiographs, weld
material certifications, and welder qualifications would be expected
to be maintained by Grinnell for the 5-year period required by ASME
Code and also duplicated at San Jose).
a) Grinnell was responsible for the Code calculations for pipe
sizing and reinforcement. Some of the reinforcement calculations
were performed by Pipe Fabrication Institute in Pittsburgh.
Calculations required by the fabricator were of & routine
Code nature, taking into account pressure and steady state
temperature only. The flexibility analysis and the thermal

transient work (if any) were by G-E.

(continued)
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4)

5)

6)

7

8)

The

Moet piping was 316 SS. /®ype of SS - for individual pieces can be

ascertained from Grinnell sketches which were for the most part

included in the job folders.

Conformance of all material to chemistry and physical requirements
would have to be ascertained through mill reports. No mill reports

were currently available at the site.

General Electric plans to move copies of all records to the site
within the next few weeks. There is a question of whether they will
be able to get copies of 21l zadiographs due to ASME requirement
that fabricator retain these. It could be recommended that, in the
interest of an effective safety program, an ASME ruling be obtained

to allow maintenance of all radiographs of plant components at the

site.

With regard to minimum ferrite composition of weld metal, G-E
(Mr. Smith) indicated that material was not accepted at the site

unless it met specifications as tested by the supplier.
Records of repairs to components are maintained by G-E, San Jose.

Detailed drawings of the recirculation loop febrication were not
available. Thus it was not possible to review the attachment of

the flow restrictor nozzles on thermal sleeaves.

(continued)




Receiving reports consisted of routine acknowledgemant

of delivery. A visual inspection for damage was made at the
site. We did not get a good feel for how the components were
protected during shipment or storage. As-built dimensional

records are apparently available at San Jose.

Recirculation Piping. - Field Pabrication

This work was performed by AlmiralkDoyle on-site. The breakdown of
work indicated by Part I and Part IT (work before and after
vassel installation was not always followed. They tried to
do as much work "on the floor" as possibla. We see nothing

wrong with this practice.)

Early in the erection process, they found that they could get a
man inside the recirculation pipe for its entire length. Thus,
the need for the elaborate blind welding, baffling, and
inspection procedures was voided. Visual i(nspection covld be
performed on all main welds. (access was allowed wiimx when
pump rotors were removed). This is a definite benefit to

process control

There was an issue withinu (-2 as to the desireability of using
the peening process to influence joint shrinkape and subsequent
alignment. Thus the field representatives chose not to use

peening. Minor control over alignment was accomplished, by

(eontinued)




4)

L))

6)

7)

8)

AT

selective application of TIG and Metal Are weld and by varying
weld depth around the circumference of a groove. We believe this

to be the preferred method.

Weld historys were being prepared by Almiral-Dovle for trans-
mittal to G-E and were im good shapa. We asked that an entry
be made to the effect that peening was not performed and
selective welding used for dimensional control where allowed

by the specification.

Welder qualification records were being maintained by Burns
and Roe on site., ''a did not review these records, but it {s

suggested that they be spot checked in the future.

From discussion with Mr. Smith, it was concluded that they
approached fit-up and final closure welding of the loops very
cautiously., They met all alignment tolerances and had no real
trouble. Again, this is an operation which should be documented
in the future as it affects the installed stress condition of

the loop.

It was noted that some hangers supporting the pumps were
disconnected. Mr. Smith explained that on these pumps, the
motors had not been installed and thus the hangers were relisved

to more accurately simulate the load on the loop.

It was learned that the main loop hangers must be blocked whan

the pipes are empty. They are designed to support the pipe

(continued)




full of water and will over stress the empty pipe. (If this

is true, can such adjustments be made if 1t required to drain *

loop after operationl)

The suction and discharge lines are approximately 10-11 feat
different in length. To accommodate the differential thermal
expansion resulting, the pump is cocked about 1/16" when the
closure welds are made. It was indicated that this procedure was

followed carefully and the fitup tolerence was met on all loops.

Initial deflection was maintained during welding of the closure
seams by selective weld deposit. (The preset described above
should minimize stresses with the loop hot, However, it would
be expected that some bending moment would be transmitted
through the pump as the expansion occurred. Such a meaent

was not specified in the pump design requirements. If should

be determined if this moment is a fes#or in pump performance.)

Only stainless steel wire brushes were allowed for cleaning

of welds.

Recirculation Pumps
1) Files reviewed contained general assembly drawing of the pumps,

performance specifications and test rasults,

(continued)
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2) The pump drawings showed detailed end premrntions for welding
to the pipe. By visual inspection it was noted that the 3/4"
blend radius and tapers specified were not held. On some pumps,
sharp tocled corners existed at the transitions of the wald
prep to the taper and from one taper to another. General
Electric has taken actien to grind these transitions on the

basis of comments during a previous AEC inspection trip. This

should be followed-up.

3) Pumps were manufactured by Bylon-Jackson. Housings ware cast
by General Electric in Schenectacy. Only one set of radiographs

for the pump castings are maintained at Byron-Jackson.

4) The correspondence files reviewed at the site included many
trip reports on in-process inspection of the pumps. Approval
of radiography, and penetrant inspection by GE-APED was
recorded in the reports. Close follow-up of these units by G-E

was in evidence.

5) During inspection of the pumps, it was noted that many pins
were stud-welded to the casing to hoid insulation in place.
It should be determined if this weld could possibly ve a

crack starter on the casing itself.

(continued)
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D. Recirculation System Valves
1) Valves were made by Chapman. Bodies are cast stainless SA-351

similar to the pump bodies.

2) The above comments of paragraph C-2 on abrupt transition

sections mentioned mf for the pumps also apply to the valves.

3) It was noted in the correspondence that some deviation from
100% radiography was considered on the valve bodies. The
extent of this lack of coverage and significance, if any,

should be determined.

4) The location of records for the valves was not determined.

General

General Electric has started to assemble all records en site by system.
We were given a copy of the index to this filing system as it has
prograssed to date. None of the files on the six critical systems are
yet in process. After learning which systems the AEC will be interested

in, G-E personnel indicated they would work on these first.

Although records on the recirculation system were at a minimum, we
were able to get a good feel for how the job was handled. Subject &6
future spot checking of records and correction or resolution of the
items listed above, it can be concluded that the components were built
and system assembled in good agreement with the General Electric

Specifications.

(continued)
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Probably the most important gmestion to be answered is "are the
specifications adequate for the operational requirements’” The primary
considerations in design of the reactor itself are thermal transient
conditions. These cycles limit the life of the vessel. The design
rules are spelled out in Section III of the ASME Code and well

accepted. This Code does not apply to the recirculation piping.

Our review of the specifications for the pipe, valves, pumps and
appurtenancas show no consideration for thermal stresses or fatigue

life. Service under these conditions ean only be based on thermal
analysis or on operation controls which preclude severe transient conditioms.
e recommend that the design basis be investigated for assessment of this

plant arnd for informational valwe in future appucatlom

R A, {{

Richard A. Lofy, P.E. A
Parameter, Inc. v
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DRAFT

TABLE 1

INSPECTION ITEMS TENTATIVELY SELECTED FOR THE SHOP FABRICATED STAINLESS
STEEL PIPING OF THE REACTOR RECIRCULATION SYSTEM

Reference: "Specification For Reactor Recirculation System
Piping"; 21A2104, Rev. 1, dated January 9, 1965.

L



1.

e>

-
Y L
Sheet 1 of 1; Section 3.4 - Is shop a ASME code certified shop? "GR""”

- ¢
Sheet 1 of 1; Section 3.1 - Establish who was responsible for Gﬂ"‘““.

- 5
. Shey ’
detail design, G-E or vendor? . Check on
Code Pes5h
Sheet 2 of 15; Section 3.3.5 - Establish that £ exibility stress ‘/D
PE
analysis and weight balance calculations were performed. L’ oE- M

Jose,
(Tentative: To be reviewed for adequacy by Parameter, Inc.) (o{ S

T

Sheet 2 of 15; Section 4.1 - Establish which editions of Section ,’
4

4:"-"'1

I and which revision and addenda uged.

_ g

Sheet 3 of 15; Section 5.1 - Review representative mill report from J
' s

each supplier to ensure a minimum carbon content of 0.04% (Code 'a";; Tos €

3
would allow 0.08% - lower requirement reduces susceptability to.—/
sensitization). ' ' # S

st T

$S.
Sheet 3 of 15; Section 5.1.1 - Establish type of material, type 304 3"/

W

or 316, used in all parts of system. Perhaps indicate on drawing. :"5"‘ “Tos €

Sheet 3 of 15; Section 5.1.2 - Establish compliance with Section /
vighs -0Ohe !c‘ p{ "wan“
I, including acceptance standards and sensitivity level. . ap e sed ot Butee

( * '-\* - wa alla k lu\\ L
AR TN e o

PN
Sheet 3 of 15; Section 5.2 - Review representative mill repors fro-'y
each supplier to encure & minimum carbon content of 0.04%. ﬁ‘“' A;
Establish for each fitting whether wrought, forged or cast, and the “SO"
availlability of radiographs if cast. Welder qualification if weld- ::I/.,

ing employad. “’(7""

(eontinued)



10.

11.

12.

13.

14.

/v{

gee '\ e
Sheet 3 of 15; Section 5.2.2 - Establish whether G-E or vendor L. % abe

responsible for detail design.

\

Sheet 4 of 15; Section 5.2.2.3 - Review representative mill certi- ﬁ,‘.v““

ficatioms to ensure that chrome-nickel ratio is a minimum of 1.9 to

8
4
G Tob

1 (affects weldability).

WD T C\e
by Parameter, Inc., to ensure that drawings conform to design re- L—‘ﬁ" -'-Q;(
imee
quirements. Compliance to determine if equipment conforms to draw- w""g‘.,,l
e
ing. GE-
g vewiew
f e e
Sheet & of 15; Section 5.4 to 5.4.2 - Tentative review of drawing
‘.
and weld procedure by Parameter, Inc., to establish effect, if any, S":’,c_q
‘\
of flow nozzle attachment on pipe integrity. Mo m(‘ :;‘
.Dltl‘ a -
Sheet 5 of 15; Section 5.7.1 =~ Review dimensional records, or J
;v‘,’of(
certified drawings, to ensure compliance with requirements (See ASA M be
s€
B 31.1-1955, Appendix D to Section 6, page 125). * S‘z.. T°
Z
Sheet 6 of 15; Section 5.7.2 - Review dimensional records of cast } ."cl
(e
fittings to ensure compliance with plus 3/16" or minus 1/8" from 5?" "01“*
tu‘ '
nominal wall thickness. Sov V,,.-C I
- % CFE §¢ d
‘ ‘\ g\ “ ’, '(‘ov
Tueges’i3” ( be *=
s Ksv cbvious (continued) Che v ,ﬂ@"\"

Az r}f’:"\z 4 {'Y//

—— —




ls.

16.

17.

18.

19

20.

Sheet 6 of 15; Section 5.8.1 - Review certification records to m} ‘/o,
Lol

ensure required heat treatment.(Essential for proper material J. b opt

yen s
properties). - /

Sheet 6 of 15; Section 5.8.2 - Review fabricator records to /
at Can o6 €
ensure that either pickling or passivation operations performed

(Sand blasting alone prevents successful liquid penetrant tests) /

Sheet 6 of 15; Section 5.9 - Review records of all repairs which

M _Tesc-

required G-E approval for type and extent of defeats. Cam

—

Sheet 7 of 15; Section 5.10 - Review records of all repairs which

required G-E approval.

L

modifications, and relaxatiors of specified materials, procedures, and A'

Sheet 8 of 15; Section 6.1 - Review all reports of substitutions,

S" T‘¢
design for type and extent. //
Sheet 9 of 15; Section 6.4.3 - Review representative raecords of Af
ferrite tests to ensure ferrite content requirements met. (For Som Jos€

clarification see Section 6.4.4 of "Reactor Recirculation Piping /
Installacion Part II, Work After Vessal Erection," dated April 27,

1967) .

(continued)



21.

22.

24.

25.

26.

27.

28.

Sheet 10 of 15; Section 6.4.5 - Review records of repairs requir- At

€
ing G-E approval for type and extent of defects. -5/“1'/’
four

; & /
Sheet 10 of 15; Section 6.5.4 - Review of drawings by Parameter, :: il
Inc., to determine effect of thermal sleeve installation on pipe 35}

integrity (Thermal sleeves a priorievidence of high thermal stresses) .

Sheet 11 of 15; Section 7.2.1 - Tentative: Review representative ﬂalt‘ﬁ"i

-”c
number of radiographs to ascertain compliance with sensitivity t* Gri o5
j L]

i S
requirement and certification. /

Sheet 12 of 15; Section 7.4.1.2 - Review drawings to establish that/

Goa 305
films identified for each length of pipe. /

o B

Sheet 13 of 15; Section 8.0 - Review receiving reports to determine g

(% e
c s O
condition of pipe and fittings upon arrival and during on-site 'S s in'!“*x
- NS ey
vecew g vegs X. owl vec
p— SO\:‘Q.\\t" - voutine Aausbl wsgee 4 ot ;-te

¢
gxmenc\tﬂ\ q“"'k‘ lx gun‘ ‘K;xt\ Jesle,

cv

Sheet 14 of 15; Section 10.2 - Audit drawings and determine low

compliance with drawings established. /
f

Sheet 14 of 15; Sectionm 10.3, 10.3.1, 10.3.2, and 10.3.3 - Review ¢ Tus €

all items listed to determine type and extent of all specification

deviacions and, tentatively, adequacy of code calculations. /

Sheet 14 of 15; Section 10.4 - If not covered above review records

for completeness and adequacy. //




-\
-~

AoPeEnOix €

TABLE II

INSPECTION TOPICS TENTATIVELY SELECTED FOR RECIRCULATION SYSTEM PIPING
INSTALLED PRIOR TO VESSEL ERECTION

Reference: '"Reactor Recirculation Piping Installatiomn, Part I, Work
Prior To Vessel Erection," 22A2102, Rev. 1, dated May 10,

1967.



e il

Sheet 5 of 22; Section 6.3.1 - Review represenzative number of __aw?¢ “‘ [L
o ?-90[‘. L4
weldor's certificates of qualification. M-""'\ e
SL.‘,//
s
Sheet 5 of 22; Section 6.3.2 - Establish that written and approv -¢“"'J Jo

b.eu “'.3.0./9 shef
u“\ g
Qvot¢&" o u‘
Sheet 6 of 22; Section 6.3.4 - Review representative results of Ye Rc{-"ﬂ‘
(Q’nv g-\\\tv wiv e) E ; & el :;)
tests, to establish that weld deposits meet requirements. Identify ﬂ: 206 ot
\¢9 ¢
\ysS
any welds for which chemical analysis of wire or rod lubu:itu:od\f il \:
A et ‘5

for weld deposit analysis. ly
“
oy s°

Sheet 6 of 22; Section 6.3.6 - Establish which method used to MesY /-

procedures were used for all welding.

B \y* .
determine adequacy of purge and type of problems encountered, if . e P..N,
-
" R A
any. & ‘s sk“‘

Sheet 7 of 22; Section 6.3.7 - Visually inspect for compliance with A ¥

Meesy
surface requirements. ce€

Sheet 7 of 22; Section 6.3.8 ~ Verify that peening was not used Je "‘8
wsee?
for dimensional control (Peening is expressed prohibited here but ke \\¢L

-
Te
is required in Section 6.2.4 of Part II of the specification). dci\"/
Sheet 7 of 22; Section 6.3.9 - Verify by visual inspection where
ey ,,_..t
possible that coated electrodes were not used on inside our!acn.w‘ 4'.-'

(\....\L u.\ Ne 3 Conélvin enceg © :-» \\A\....u;) ¥o ‘“"ﬁ .-J

Sheet 8 of 22; Section 6.5 - Establishk whether any solvents other

than acetone used in cleaning. . - /

(continued)



10,

11.

12.

13.

14.

€-3

/

sS

=

Y(S

Sheet 8 of 22; Section 6.6.3 - Determine whether brushes used in

cleaning intermediate weld Pases were of stainless steel.

Sheet 9 of 22; Section 7.1 - Review procedures and acceptance

we X
Q.\ ™ x

\fv‘e
standards to ensure compliance with PW-51, Section I. Review veY Ve
representative number of filmsfor sensitivity and weld identification. *v-‘e'

"

/

Sheet 9 of 22; Section 7.2 - Réviw procedure to determine compliance

Determine whether standards comparable to

ﬂ

with acceptance standards.

Section III Code requirements.

Use™ 1 ds
L
Sheet 9 of 22; Section 7.3 - Identify the walds subjected to 5X } "'i (‘s s
[
o AN
visual examination in lieu of a liquid penetrant test. o = - (ds »~

(l( ‘!':ifsb"/‘

<
records to determine —

/ .

Sheet 10 of 22; Section 3.2 - Review representative

compliance.

Sheet 10 of 22, section 3.3 - Determine that each weld history signed

Review type and extent of all repairs and re-

7 4 Jw ‘(eJ L gudd
CGA/,.,.,,)/ D,y le boeld

Histories = “""-/e
5e-¢~"”)' £ “l J:c <
( L_" }i lt”,.‘l"“"

Qles 3 elis
4 £¢‘4 - j
*. ‘J SL.)V l e"‘*

by APED representative.

inspections.

- ——————

S S o S S " ) —..c -
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APPENDIX = D

TABLE III

INSPECTION TOPICS TENTATIVELY SELECTED FOR RECIRCULATION SYSTEM
PIPING INSTALLED AFTER VESSEL ERECTION

Reference: ''Reactor Recirculation Piping Installation, Part II, Work

After Vessel Erection," 22A2107, Rev. 0, dated April 27,
1967,




2.

/

Sheet &4 of 43; Section 6.1 ~ Review records to determine type and A

48"‘ Sosc

// |

extent of each modification.

. -
Sheet 6 of 43; Section 6.2.3 - Determine if discharge and suction m(f ;’/e' |
eV
riser pipes installed within tolerances shown in Figure G. 7 (PP
liﬂk"‘{

ldentify any pipes for which G-E réviewed and approved deviations. er g ‘.{
.ﬂ‘

Sheet 7 of 43; Section 6.2.4 - Determine if pump casing flanges were

installed within tolerance of Figure 7. Identify any instances in m}eo |

ewg"l - 5 3""
which peening was necessary. : v /
-n®
Sheet 7 of 43; Section 6.2.5 = Verify on at least one hanger that  $#m €
tolerance requirement is met. /

o

Sheet 9 of 43; Section 6.3 - Identify any deviations from sequence J‘}.A

cee AT

procedure specified in Appendix A«

Sheet 10 of 43; Section 6.4 - Items listed in Sections 6.3, 6.4,
6.5, 6.6, and 6.7, of CO Table II are applicable. In addition,
determine that pipe has minimum engagement in the socket as speci=

fied in Figu. . 15.

Sheet 17 of 43; Section 6.7.1 - Identify any detergent uged and

its chemical composition.

Sheet 19 of 43; Section 7.0 - Items listed in Section 7 of CO Table

ot

II are applicable. Lo A
are applicable o A“)e 4_

(continued) jﬂ*c’;w‘ J.L : )
§ b




10.

11'

«2 -

Sheet 19 of 43; Section 7.3 - Identify method used for inspecting \l""f'/'

/
. b
’ s v
loop closure joints and type and extent of any defects found. ;-&L /éJ'

Sheet 20 of 43; Section 8.0 - Items listed in Section 8 of co

Table IT are applicable. In addition, determine if record of peening
P @:e\\\,\g “.\ «se& —_ 3«\.\7 .,.,\\

included in weld joint history. >
3 = S \hecuvA e % \"\sx.vies‘.

Appendix A - Identify procedural controls used to assure Compliance

with requirements.
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TARLE IV

DNSPECTION YTEMS TENTATTVELY SELECTYD
FOR SHOP MABRICATED RECIRCULATING PUMPS

Reference: O,E, Spee. 21A1203, Rev, 1, "Specifcation for “e-
eireulating Pusps and Drives with Mechanical Seals,™
dated October 22, 1964



Section 8,0

Section 10,0

Section 11,9

Jection 12.0

Codes
4,1 Determine certification of design, construce
tion wnxd test to applicable codes:
« Standards of the Hydrsulic Institute
= Section VIII « ASM Code
= ASA « Pressure Piping Code

Design Analysis -« Review calculations to insure that
requirements of 7.1.4 (earthquale acceleration) and
7.2.5 (Gesirn pressure rating) heve been met,

Materials

10,1 Determine that approved materials were used,
Check ghemical analysis - verify solution
hest treatment of eastings and forvsings,

Pabrieation

Review - Weld Procedure Qualifications
welder Qualificaticons
lieat Treating Procedures
fepalr Procedures
Cleaninr, Procedures

Inspec tion and Tests

Review dimensional record sheets o as-ouilt drawines
for eonfermdty to produet drawings,

Confirm inspection of mump after test,




-‘—“:,_—“‘—‘

12.1..

12,4,1

12,8,2

12.5.1

12,5.2

12,6

-

Review certifications of comlisnce with 4ll

oonatruction codes,

Review liguid penetrant inapection orocedure,
Determine that aceeptance standmis were "ot,

Verify that ultrsonic testing was performed,
Determine procedure used ay! acceptanes standanis,

Deterwine that pump castinzs were 100f radio=
grephed after heat treatment, Verify ocon-
formance to ASTM E71, Standards for Class 2
castings and 2% sensitivity level,

Fatevw rediographs of pressure contalining
wldz per pars, YW-51, Section VITI, ASME Code,

Verily hydrostatic test,

Verify cleaiing and packaging in sscoriance with

specification,

Heview those subndttal itemn of this sect!ion necessary

to ascertain conformence to above listed requirements,

This data is required by the buyer m Includes the
following:




- Jrawings
« Deviations from Specification

= Jesign Analysis Calculations

- Material Leviations or Substitutions

= lieat Treatrent Procedures

- welding and ‘eld Repair Procedures

= veld and Welder ‘malification Procedures

= Cleaning ax! Freserving Procedures (with chemieal
caposition of solutions or apents)

= Ultrasonic Test Procedures

- Magnetic Particle Test Procedures

= Liquid Penetrant Test Procedures

= Nadiopranhic "‘xamination Procedure

- Hydrostatic Test Proecdure



WaVetter
12/5/67

1. gourk

The General Electric Atomic Products Equipment Deparimen. (APED,
plant, located st Samn Jose, Califormia, was visited by R, T. Dodds and
W. E. Vetter on Novembar 21, 22, 27, 28 and 29, 1967, The purpose of
the visits was to (1) reviaw G-E's quality sssurasce efforts as they
relate to the Oyster Creek reacto:r core sprey comntrol rod and recircu-
lation systems and (2) review G-E's APED “purchased material’ and “om~
site fabrication” quality comtrel programs in detail.
11,  SUMMARY

Ome area of the quality assurance preogram, in the opinion of the
writer, appeared to justify criticism. As far as could be determined
during the visic, a formalized fallure analysis program was ronsxisteni.

The flow diagram showm on Figure I was fermulated by the wgicter. It
is based on discussions with the Managers of esach of the six (mality Ceatrel
groups shown and & review of program procedures. The flow diagram has wet
been ceviewed by G-E.

1a sny case, the met results of the visits indicated thet the APED
Quality Assurance Programs, beth with regard te structure and staffing,
ace adequate. (Sees FPigure I, attached.)

11X, QETALLS

The mechanisms, precedures, plans, etc., listed below are the primary
constituents of the G-E APED Quality Assuramce Programe. For additiomal
information with regard to the comtrol rod drive systems, see R. T. Dodds'

repocrt, that subject, dated 1967, Por more detailed informatiom




2=

with regar! to the core spray and recirculatiom systems, ses W.E. Vetter's

report, that subject, dated 1967.

A. SQuality Comirol Piret-Te-Sike Precurement
1. netexial snd/er Bewinment Requess Forme (MGSRY)

These forms are isswed by the Managers, as applicable, of
the Preduct and Mechanical Engimserimg Groups. The forms
contain sll of the information and instructiovs comsidered
necessary for precessing by the Quality Comtrel Subsectiem
and Purchesing Operstion, i.a., specifications, special
inatructions, ete.

The MEERT's are reviewed by the Quality Comtrol Direct-te-Site
Procurement Group engineers. The smgiseer deatermines the
adequacy of the MAERF's. 1f they are found te be inadequate,
they are feturadd bo the imitiator with appropriate comments.
For example, Lif the specifications appear te pre~empt & satis~
factery gmality centrol program, RBagiseering and Quality Cemtrel

perscemel weet to make the required adjustments.
2. Quallty Comgrel Inspectien lnstxwetiems (QCIL)

QCI1l's are prepared by Q-.ilty Coutrol Emgimeers im the Quality
Control Pirect-to~Site Group. The (CII's are prepared for the
exclusive wse of the veador. The G-E field inspactor omly swdite
the vandor's perfoxmance -~ he does wmot make physical inspectioms,

ouly audits, by obsarvation.



The CIil's contain:

8. A scope sectiom.

. A process specification section.
€. Code requirements.

d. Defect classification secties.

3. Suality Comixel Tess Iastruetions (OCTI)

chn'-mn-unuchu'ow that they are
concerned with product and equipment testing procederes and
requirements.

4. Asewptable Qeality level Plams (AG)

3.

When apprepriate, the Quality Comtrol enginser designs amd

AL plam which 1s to be foilowed by the vendor. The Quality
Contrel Direct-to-Site Procuremsnt field inspector awdits the
vendor's operation to insure conformance to the AL plam.

Icip Reporia - Commweicetioms

The results of imspectiom-audit visits te the venlor's plant

by the field tnspector are sent to the Quality Control engineer.
These reports, plus telephons comversations between the fleld
inspector and the Quality Cemtrel engineer and occasiomal visits
to the vender’s plant by the Quality Cemtrol snginear, are the
wmethods to insure a satisfactory emd product .,

5. Quality Cemirel Sam joss Memufesturing

The Quality Cemtrel Programs asseciated wich products wenufactured

SL APED San Jose are essentially cthe seme &0 thoss discusaed under A above,

for the Quality Contrel Pirect-co~8ite Procurement.

Attaclment:

Migere

—
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1. Piping - Srimmel Co., Warres, Qhie

Reviewsd Grimnel fimal report of all of the required mill tests

and material certifications and other tests as required by the

purchase ocrder for all of the piping. This included:

de

Chemical Amalyeis
Hachgnies) Prepevties

(1) Temsile (91,000)

(2) TYield (53,000)

(3) FElemgation (47D

(&) Flatteaning (0KX) (ASTM Code) -

(3) Rydrostatic (2500 ¢ - ASTH -~ &) -
Arspesticn Reperts

(1) Heat

() Chemical-Physical preperties

(3) X-Ray results

(4) Welding meterial analyeis

(5) Wartford Boller Inspection repercs
Jaspeccion Ingimeceiens

Quality Comtrol Imspectiox Instreectiow

nality Contrel Test Instructioms



P gyt

(L)

)

(8]

Indicate pipe pe. by dvawing so. and whethar acceptod
or rejected.

Coples of imspection resmits slips which sutherise
slipment to site.

Indicate snaccoptable material by drawing/SN, resses
unacceptable and required degree and type of rework

All spindles were 1007 tested for flaws with an iche

Vlitrasonic imstrwent. The tests were made by tie
Magnaflux Corp.

Becoxds Bovigwed
Records of tests and inspection, s shown in L, &, b, ¢, and ¢

above were reviewed ia detall.

Casings (Bediss) Bowpeps, Disce, Rediegisphy

8}

2)

Total of 15 valves

Five suction

Five discharge

Five bypass

Reviewed radlographic results

Radiography was performed wsiug L Mev X-Ray - 1000 XV,
X~Ray No. is etamped in casing oand uppears on X-Ray film
for fdentificetion purposes.



d,

3=

Haterial = Geade, cast type 316 statnless steel (Cram).

(4) Acceptesles standard for reading film -~ ASTM E71 -~ QL.11
(xodak) .
(3) Technique = Double (twe film covering total area).
(6) Radiography cevered:
« All bodies
« ALl bommets
« All disce
(7) Vinal Rediography Repercs
« Showed ne rejects
. Of 452 filme, the follewing sccepteble defecis were noted:
(a) San imclusioms - ~ W0
(b) Ges imclusioms - ~ 78
(c) Surface dafects - ~ &5
(d) Shrinks (Class 11 ASTM) -~ 5
Macerial Certificacions
The material certifications for esch of the 15 vaives were
reviewed. Typiesl certifications are attached.
Irie iesprte
A roview of the crip veperis diselosed that (he inspestor
witnessed various ia~process tests and all final performance

3. Pemps and Pewn Meters - Ayces Jeskegs

Rum~in, Reliability, Performance Tests wers parforwed om each
of the 3 resivculation pumpe. The run-in test procedures
called for a 500 howr-test on the first of 5 pumps and & 200~

hour tast om the balance. Accerdiang to the review of resords,




-

lpn
10 pumps ware purchased by the same purchass orJder - 5 for
Oyster Creek and 5 for Nime Mile Point. My (X comtact
stated that enly the first of 10 pumps received the 500+
hov” rum=-in test and the rest weres subject to a 200-hour
test. Ny (x comtact sald that the change ia test precedurs
was approved by all of the required persommel.

hesation of Pvmp Jests
The pump resn~in tests were performed at the Los Angelas,

Byron Jacksom plamt. Typieal results of cests performed

on two of the pumps are atteched. Also attached s a
diagram showing the test setup.

Ruzshese $pesificatives

The purchase specifications were reviewsd and acted to be
typical of G~E NED purchase specs. The specs iaclude:

1. Scepe

2. esponsibilicies

3. Gemural description of material
4.  Applicable codes

5. System ayrangement

6. System head loss

7. Design requirements

8. Design smalysis

$. Construction raquirements
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10. Material idemtificatiom
ll. Fabrication requirements
11, Inspection and test requirements

13. Cleaning - shipping instructions
14, Submittals

The pump casting material tests, chamical analysis tests,
radiegraphic, process lime and penetraticn test results were
ot available for review at Sam Jose. My comtact, hewever,
said that tue test vesults had been ordered as & result of
oy visit and that chey would be stored at San Jose. Ne sald
that he had witnessed several of the tests and that this and
othar contacts with the vemdor indicated & completely satis~
factery preduct.

Ixip Repexcs
A review of the faspection trip reports indicaced that the

field inspector obsarved:

(1) Radiographic and dye pemetramt testing of Che pump
castings.

(2) AMdited physical and chemical test data.

(3) Audited test reports of welding medium: an. observed
weldiog operations to insure that lechnigues matched

reguiremsents.,

Fe
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The purchase specifications were meted te be typically
comprenens\ve .

Ixia Bepeste
The trip reports were wnusually infovmative and indicated

adoguate cheervation and followsy by the inspector. The test
results are on file at G-E's Metor Gemarator plamt ia

Schanectady, Mew York.

A veview of the purchase specs, copy attached, and & review

of a complate set of design drawings, indicated full complismce
te the design sriteria as describad im the FSR.

Ixin Repeoxse

The inspector's trip reperts indicated full compliamce with

the Quality Coftrvl iaspection imstrucciom.
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QUALITY OF PRIMARY SYSTEM AND ENGINEL 30 SATETY FEATUSES
ESSENTIAL

SON-DESTRUCTIVE INSPECTION AND WYDROSTATIC TEST INADSGUATE
ASSURANCE

CONTROL OF MATERIALS AND FABRICATION PROCESSES MECKSSARY

AECORDS PRINCIPAL FONM OF EVIDENCE OF QUALITY
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CORE SPRAY SYSTEM
FELNATER SYSTEM
C. K. NOUSINGS

c.

T.
x.

E.

bodds
Vetter

Jones






DESIGN
ENGINEERING SPECIFICATIONS
FABRICATION DRANINGS
DESIGN ANALYSES

‘ CODE CALCULATIONS

PLEXIBILITY ANALYSLS
WEIGAT BALANCS CALCULATIONS
DEVIATION ANALYSES
II1. PABRICATION AND ERECTION
WELDING
PROCEOURE QUALIFICATIONS
WELDOR QUALIFICATIONS
WELD HISTORIES
REPALRS
ASSEMBLY PROCEDURES FITUP RECORDS




IV. INSPECTION

OTMENSTONAL
RECORD SHEETS
CEXTIFIED DRANINGS
FIRD CHRCXS
BONDESTRUCTIVE TESTS
RADLOGRAPHS /. PROCEDURES
LIQUID PENETRANT PROCELURES
VISUAL INSPECTION
DEVIATLONS AND REPAIRS
V. TESTS
EYDROSTATIC PRESSURE TRSTS
VI. HANELING AND STORAGE
RECKIVING REPORTS
IDENTIFICATION PROCIDURES
FACKAGING ARD STORAGE
PRE~-ASSEMBLY EXAMINATION
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INSPECTION OF RECIR. S,
VISUAL INS. OF CONT.

MEETING WITH PARAMETER OM
REMAINING STYSTEMS

INSPECTIUN OF CORE SPRAY,
FREDWATER, C.R.

REVIEW OF CBAI RECORDS ON
CUNTALNMENT

INSPECTION OF STEAM SYSTEM
AND A.D.S.

REPORT ON RECIR. & POSSIDLY
OTHER SYSTEMS

11/29-3%0

11/29-20

12/5

12/6-17

12/6=7

12/11-12

12/13

HAN-BAYS _
(not including repert writing)
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