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PACIFIC GAS AND ELECTRIC COMPANY
QUALITY ASSURANCE DEPARTMENT

Sﬁstems Interaction Program Activities

Systems Interaction Program, Nuclear Projects

T. G. de Uriarte (Lead Auditor)
R. T. Twiddy
E. S. Liang
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SEISMICALLY INDUCED SYSTEMS INTERACTION PROGRAM

FINAL REPORT

SYSTEMS INTERACTION PROGRAM AUDITS

This attachment contains the results of two audits of

the SISIP.
1, Program Audit
2. Procedure Audit
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No nonconformances or open items were identified.

The flow of paperwork was verified to be in compliance with SIP procedures.
The remaining parts of the five-part plan have been deferred until a
suitable number of document packages have been completed. Estimated audit
dates for the documentation parts is mid-1981.

Performed by:

”

Approved by:

S. M. Skidmore

Attached: Appendices A & B
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APPENDIX A

AUDIT ACTIVITIES

-

1.0. Summary of Audit Activities

1.1 Independent Audit Plan

The Independent Audit has been divided into five parts:

a. Perform, on a sampling basis, walkdowns of representative
compartments and any related intercompartmental interactions;

b. Perform audits of previous intercompartmental walkdowns;

c. Perform, on a sampling basis, independent analyses to verify that
.the previous analyses were performed correctly;

d. Review program documents;

“e. Review completed modifications and verify compliance with SIP
procedures.

This audit completed the first three parts.

1.2 Walkdown of Randomly Selected Systems

Engineers were requested to participate who did not have direct
involvement in the SIP. The engineers were:

I. Sokoloff -~ Civil/Structural

E. G. Nichols - HVAC

R. E. Bacher - Pipe Supports

F.' J. Cucco - Instrumentation and Controls
R. A. Young Electrical

J. L. Potter Mechanical' Equipment

Each engineer was given copies of the interaction criteria for all
areas of expertise. Each was expected to be familiar with all criteria
but to be specifically responsible during walkdowns for his own area of
expertise as indicated above. Copies of system Matrices and P&ID's
were also given to each engineer for the systems we would cover.

On May 7, 1980, the audit team comprised of de Uriarte, Twiddy,
Sokoloff, Cucco, Potter, and Nichols participated in a walkdown being
performed by the SIP team. The SIP team reviewed Matrices 19-27
through 31, 20-01 through 47, 10-01 through 18, and 11~01 through 08;
P&ID's 102011 sheet 2, 102014 all sheets, and 102008 sheets 3, 4, and
4B.
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The audit team observed walkdown method, preparedness of walkdown team
members, methods of recording data and identifying potential .
interactions, and interface with site personnel. No discrepancies with
procedures were noted. All personnel were well prepared and many items
such as loose bolts, spare parts, housekeeping, etc. which required
attention but were not interactions were noted by the walkdown team and
reported to site personnel. Drawing discrepancies noted were reported
to Engineering. »

Audit of Previous Walkdowns

The auditors selected two systems to be walked dowm, System No. 07,
Pressurizer Instrumentation, and System No. 17, Boron Injection. These
included Matrices #07-04 through 14, and No. 17-01 through 17, and
P&ID's 102007 sheet 4, and 102009 _sheet 4. These two systems had been
completed by the SIP walkdown team and had actual interactions
identified. This information was not shared with the technical members
of the audit team and then on May 20, 1980, the audit team of

de Uriarte, Twiddy, Bacher, Cucco, Potter, and Sokoloff walked down the
two systems. The potential interactions noted by the audit team were
recorded on SIP forms, entered into the evaluation system of the SIP,
and all entries which were determined to be valid interactions
requiring some corrective measures were compared with the valid
interactions identified by the SIP walkdown team previously for the
same systems and known only by the Lead Auditor. WNo discrepancies
existed between the original walkdown and the test walkdown. The
engineers that participated on the audit walkdown team were all senior
personnel from the respective disciplines and did a very thorough job
in the opinion of the Lead Auditor. The audit walkdownm was considered
by all participants to be an effective evaluation of the walkdown
process, the documentation process, and the walkdown planning and
preparation process.

Independent Analyses of Previous SIP Analyses

The SIP provided for potential interactions identified during walkdowns
to be analyzed in accordance with SIP criteria and system design
criteria to determine whether an interaction existed or not. If an
interaction existed, corrective measures had to be prescribed.

The audit team of de Uriarte and Liang selected several interaction
document packages from the SIP files which had already been analyzed,
found to be interactions, and corrective measures prescribed. These
document packages were then assigned through the Engineering group
leaders to reviewers who were familiar with the SIP criteria but had
not reviewed the packages selected. The packages were reviewed again
as "new" potential interactions (not identified as having been reviewed
before) and were again all found to be interactions. The conclusion
was that the review process was well controlled, took place in
accordance with procedures, and the individuals assigned had adequate
knowledge of the criteria.
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This part of the audit was then continued at the Berkeley 'offices of
R. L. Cloud and Associates (RLCA). On December 5, 1980, de Uriarte and
Liang visited the RLCA offices to review the flow of documents. After
- reviewing several document packages chosen at random from several
walkdowns, it was concluded that the RLCA process represented a
’ complete review and satisfied the SIP procedural requirement for a
"separate analysis" of all analyses of interactions. It was also
verified that all modification packages coming from RLCA to PGandE go
through the appropriate discipline supervisors for review for system
compatibility prior to release to the field.

2.0 Scheduled Completion of SIP Audit

The remaining two parts of this audit will have to be done at a later date.
In order to effectively audit the processing of program documents, a
suitable number of completed documents needs to exist to select an audit:
sample form. The first’ three parts of the audit plan involved the basic
activities of the SIP and were detérmined essential to audit early in the
program. That is now complete. It is estimated that several months will
have to pass in order to provide enough data to perform the final two parts
of the audit.
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S. M. SKIDMORE
MANAGLX
QUALITY ASSURANCE DEPARTMINT
k3

March 29, 1984

PGandE File No. 505.6 x 026.14
Your Letter Dated January 24, 1984
(CHRON 042158)

Mr. J. B. Hoch ‘/
Diablo Canyon Project
10th Floor, B29

45 Fremont Street

San Francisco, CA 94105

Dear Mr. Hoch:

In response to your January 24, 1984, request, attached are
@' Activity Audit Nos. 01216, 830224, 83171A, and 83173A; and

Program Audit No. 12304.

These audits are the remaining two parts of the Independent

System Interaction Program audit plan that is referenced in

Quality Assurance Program Audit No. 83206P.

Sincerely,
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v 76-292 (Rev 3/79) ACTIVITY AUDIT . @ 473 8 3
Pacific Gas and Klectric Company i e
Quality Assurance Departsent Tt

Title/Subject: _SYSTEMS INTERACTION PROGRAM

-YIBRATION ANALYSIS

Audited Organization/
Factlity: NUCLEAR PROJECTS

DIABLO CANYON POWER PLANT
O
o Auditor(s): MS DOBRZENSKY ' Date(s) Performed: 12/B/80 10 12/10/80
v N
T 1.0 SCOE
. Verify that the Vibration Analvsis _ being performed by D.E.R
"y hon-vital cable tray supports is in accordance with an aporoved procedure
-and calibrated fnstruments are used for recording data, )
n {
© y
o
o
2.0 Persons Contacted
L K b HNilliams D.E.R.
C. Paguin D.E.R,
D, Tavior D.E.R,
* Denotes those persons attending the exit interview.
- 3.0 Conclusions
Jhe Vibratiop Analys .. is being performed in accordance with a procedure
entitled, “Test Procedure for the Dfablo Canvon Cable TYray Support

.appear to be in current calibration, (Determined from the calibratfon
stickers, affixed to the instruments,)

Nu problems were noted,

(over)
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4.0 Effectiveness of Elemants Audited’
Lriteria 5, “Instructions, Procedures and Drawings®
Criterda 12, “Control of Measuring and Test Equipment

These anpear effectively implemented,

5.0 Details of Audit

1. __VYerify calibration dates for the following fnstruments:
- ‘ﬂ!B Sjgna] cnndj:j“r .
£al. 11210/80 due 5/30/81 .
~———=4118 Ompiferous dual channel FFT analyzer
Cal. 11710/80 due §/10/81]
-_7003 DVM
Cal, 11/4/80 due 574/81
= 9654 Vibration Inst. Co.
Cal. 11/4/80 due 5/4/81 -
These two instruments were out of calibration but the D.E.R. personnel
sajd they were not beina used for recording data.
- 8922A True RMS voltmeter, U.S, Instr #49757 Cal. expired 11/80
- 403A AC transistor voltmeter, Co. #117.107.7 Cal. 7/22/74 due 7/75

2. Data has been taken for supports on tray ARC and TAEB which are
non-vital,

6.0 Referencas

" n Cable Tray and Cable Support
_Yibration Analysis” 12/4/80.

7.0 Signature(s) Date(s)
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ACTIVITY AUDIT

Pacific Gas and Electric Company
Quality Assurance Department

Audit No.: 830224

Title/Subject: SIP OIRs Resolution and Corrective Action Verification .

Audited Organization/

Diablo Canyon Project

Facility:

Auditor(s): T. G. de Uriarte Date(s) Performed: 1/26/83
U. S. Aguas

1.0 Scoge

2.0

3.0

Evaluate and verify response and corrective action to SIP OIRs as appropriate.

{(Ten _active OIRs were issued to the SIP group as a result of previous audits.)

Parsons Contacted
*L. W. Horn - SIP Project Engineer

* Denotes those persons attending the exit interview.

Conclusions and Effectiveness of Elements Audited
All ten (10) OIRs were verified to have been resolved and corrected. All

these items are now closed.

OIRs which referenced requirements from "W" Procedures which used to be in

the NPG Manual were closed by the issuvance of OIR 83-017, The "W" Procedures

wvere found to be currently nonexistent and uncontrolled. Incorporating the

requirements of these procedures as appendices in the SI1P Manual was

tentatively agreed to as an acceptable way to resolve this deficiency.

This report addresses follow-up and verification of all OIRs that have been

fssued to the SIP only. Effectiveness of elements audited does not apply.
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4.0 Details of Audit

The following OIRs were closed based on their respective verification:
. 1., OIR 006-82 - Action Request Transmittal forms not being reviewed for
o completeness.
- Verification - Action Request Transmittal forms are not being handled
_ through EDP 3.6 O3 and NPG Procedure W-681 (Refer: OIR 83-017
regarding the use of this NPG Procedure). OIR is closed.
: 2. OIR 007-82 - IDS not being signed off.
- Verification - Added procedural controls per SIP Manual, paragraph 5.2.
<. OIR {s closed.
- 3. OIR 009-82 - Matrix items with no postulated interaction not in RMS.
- OIR 010-82 - No procedure for indexing matrix items.

OIR 011-82 - Cnaccounted '"deleted" matrix items.

Verification - Response from audit satisfactory to close out these
ftems. Refer to letter of 11/1/82, J. B. Hoch to
W. A. Raymond. SIP Consultant (Contract 31-14-82) is in

the process of certifying SIP Matrix. Upon completion,

all items will be indexed into RMS (to serve as data base).
(Continue on Sheet 2 of 2.
SIP OIRs -~ Quality Assurance OIR Log

SIP Manual, Revision 2, 5/15/82
Engineering Department Manual Procedure 3.6 ON, Rev. 1, 8/9/82.

5.0 ZReferences

6. Signature(s) NDate(s)
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4,0 Details of Audit

~
4, OIR 012-82 ~
Verification -

-~

5.

Verification -

6. OIR 015-82 -

O1R 018-82 -~

Verification =~

walk-downs.

LI :ﬂ-ql_}

.
d oA . 1

Activity Audit
Sheet 2 of
(Continued;

SIP Manual, Chapter &4, paragraphs 4.2.6 and 4.3.2.2
reinforces the requirements for Indexing all itewms
ifnto Records Management System (RMS). All three OIKs
are closed.

Intcrcompartmental walk-downs are not being conducted.
All matrix items for Unit No. 1 have been walkec down
by the SIP team, Interactions that may occur among
"compartments" have also been considered during these
This included intercompartmental interactions
of designated fire zones, seismic zones, etc, which were
also covered by separate studies. These "compartments,”
which are being evaluated during the walk-downs do not
require separate documentation alongside each matrix
item. The data entered into RMS Computer base contains
all postulated interactions and pertinent information

contained in the IDS sheet. OIR is closed.

OIR 013-82 - Walk-downs have not always been conducted with a full

SIP team.

Each SI!P team member selected for the SIP has been
evaluated for technical compet¢nce, qualification, and
involvement with one or more Diabla Canvon Power Plant
activities. Since results from the walk-downs underge a
series of technical’evaluations and reviews, there is
no potential problem in not having a full SIP tearm for

every walk-down. OIR is closed.

Incomplete paragraph in Nuclear Power Generation (NP<)
Procedure “-680.
Inconsistencies in NPG Procedure W-680.

OIRs are closed as a result of OIR 083-17,
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’ Activity Audit
(’ Sheet 3 of
{Cont inued)

7. OIR 110-82 - Fire sprinkler branch line has excessive sway. Problem

resolution was not completed as of 6/4/82. ‘
Verification - Letter of 12/28/82, L. W. Horn to M, J. Jacobson. This
7 item has already been identified in Matrix 20-03-01-0}
~ and is not in itself a discrepancy. Response from SIP
o group is satisfactory. OIR is closed.
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69-029 a (02/83) ACTIVITY AUDIT

Pacific Gas and Electric Company

Quality Assurance Department {
. ' Avdic Wo.: F7/ 2/ A
Title/Subject: 5{57//7; Toloracton Bogram .
L”4

Audited Organization/ LLE &

< Facilicy: Dt é/}ya)é.wr Lbnt

N Auditor(s): &2' Unllermysr: T Date(s) Performed: .S —-/€ /4 /f -¢£3
(Lead Auditor)

~
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* Denotes those persons attending the exit interview.
3.0 Conclusions and Effectiveness of Elements Audited _
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(’ 4.0 Details of Audit
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69-029 s (02/83) ACTIVITY AUDIT

Pacific Gas and Electric Company
Quality Assurance Departuq:

Audit Mo.: &/ 73A

Title/Subject:

Audited Organi;ation/ Zf/’fé-
o Facilicy: M@/ﬁyﬂw V1% -

- Auditor(s): QW Mappsr Tr Date(s) Performed: 5 /E7./8-6>
{Lead Auditor)

-~
1.0 Scoge
’ . -
1 7 Aur S d A0 AN [ J7C 61 ’ éft‘/7 /¥ ~(
0 el 12 ‘/' 72/ e S0 %, )
o re ’ﬁ-//f/h‘/}fs .
T
2.0 Persons Contacted .

-

£ Soighe (FEED
/ p/"iAr}Lk RN
r_Yankatta /L:l_.’-:-'ﬁ)

+ Denotes those persons attending the preaudit conference.

* Denotes those persons attending the exit intarview.
3.0 Conclusions and Effectiveness of Elements Audited
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4.0 Details of Audit
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(o QUALITY ASSURARCE PROGRAM 031629
3 . PROJECT AUDIT REPORT

Diablo Canyon Unit OPEG 30.1-3

5 AUDIT NO,

15320 8/22 - 9/9/83

6. AUDIT DATE

1 PROJECT

2 JoB NO.

Project Engineering P. Hornbeck - lLead

7 AUDITOR

3 T\:PE OF AUDIT
Systems Interaction and W. P. Franzen, F. Zerebinski
Engineering

4 ORGANIZATIONS AUDITED

B INDIVIDUALS CONTACTED | Horn, R. Oman, M. Leppke, G. Spease, C. Van Natta,

B. Malker, E. Green, J. Mejerdierks. S. Chesnut, N. Barangan

8 DESCRIPTION OF AUDIT {SCOPE AND EVALUATION)

Verified that Systems Interaction Group is performing activities in accordance
with PG&E Systems Interaction Manual Rev. 3 and OPEG is performing activities in
accordance with Engineering Manual Procedures.

Twenty-nine postulated interactions were sampled to verify implementation. The
Systems Interaction Group and OPEG are effectively implementing the Systems
Interaction Program with the exception of the area where a finding was
igentigi?d. One Quality Audit Finding requiring action has been identified as
shown below.

4

10 DEFICIENCIES NOTED (QAF NO.) (SEE ATTACHED) ACTION
K 1gOMPL
RESPON-
SIBILITY| Tane
QAF-1 Drawings are being issued "approved for construction" prior 20
. to approval of design calculations, B. Omarf0/ é3
?Jﬂ L nd ”
AUDITOR(S) SIGNATURE ZZZ —LLQ_J:_,‘_/ oave _9/13/23
SFP-20604 ) .

82192 11 Loan







SEEry

QUALITY ASSURANCE FINDING

35516
031629

) sace_l _or ]
.. no;u.‘noxrkll.‘rulnﬂ!u"u‘l 3. TYPE OF AUDIT/SURVEILLANGE aprice [T 3. AUDIT 10ENT,
Diablo Canyon Job 15320 Upnit Project Engineering ricLo 083 30.1-3
4 AVUDITOR 8. BATE OF FINDING 7, DISCUSSED WIiTr
W. Franzen, F. Zerebinski August 24, 1983 zR. G. Oman
. CONTACLLING OOCUMENT, 3ECTION, PARAGRAPM, ETC. <E. L. Green
PG&E-Eng. Man. Proc. 3.3 Rev. 5 Para. 4.0 3. C. Soease

8, NMEDUIRTMENTS

*... Applicable design calculations shall be approved prior to issuing
approved-for-construction drawings.

 FIiMDING

Contrary to the requirements above, drawings are being issued “approved for
construction” prior to approval of design calculations.

Exarole: IDS 10-13-03-06, Pipe supports added under DCN DC1-ZP-3608 (56 W/ 75R and
35N/8IR) design drawings issued 10/21/82. Supporting calculations have not—been
approved to date by a Group Leader or Supervisor.

10, RECOMMENDED ACTION/S |

Remedial Action:
investigative Action:

- Review and approve the calculation cited above

Review that all design calculations supporting issued
*approved-for-construction® design documents arter

August 20, 1982, as a result of SIP, are approved by the OP:ZG
Piping Group Leader or Supervisor.

Corrective Action:

Instruct cognizant personnel to comply with the approval
requirements for calculations prior to issue of design

drawinas.
1, SCHEDULED COMPLETION DATE |12, RESFONSIBILITY POR CORNECTIVE ACTION
October 20, 1983 R G. Oman

13

CONMNECTIVE ACTION TAKEN

A11 design calculations support1ng issued "Approved for Construction" design docu-
ments as a result of SIP have been reviewed and approved by an appropriate OPEG
supervisor. Cognizant personnel have been reinstructed to comply with the

approval requirements for calculations prior to issue of design drawings.

(Ref:

IOM R. G. Oman to Distribution Doc #SMD-0033

14, DATE COMPLEITED |15, SUBSMITT Oy RESPCNBIGLE AUTHOMITY

16, CONRECTIVE ACTION
————
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19, DISTRIBUTION
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Leen . QUALITY ASSURANCE PROGRAM 035504
PROJECT AUDIT REPORT

@

B — Diablo Canyon-Unit 1 5 AUDIT NO. 30.1-1

2 4‘9"‘0. 15320 - 6 auoitoare -8/15 - 8/31/83

3 ,:,.o, avoir Project Engineering 7 aupiton -P. Hornbeck - lLead

4 ORGANIZATIONS AupiTED SYStems Interaction W. P. Franzen, F. Zerebinski

8 INDIVIDUALS CONTACTED

L. Horns E. Punzalan

9 DESCRIPTION OF AUDIT (SCOPK AND EVALUATION)
Verified that Systems Interaction Group is performing activities in accordance
with PG&E Systems Interaction Manual Rev. 3.

Fifty-five postulated interactions were sampled to verify implementation, most
being initiated prior to Bechtel's involvement. The Systems Interaction Group is
effectively implementing the Systems Interaction Program with the exception of
@\" - the area where a finding was identified. One Quality Audit Finding requiring

\ action has been identified as shown below. :

Verified that Engineering is performing design activities relative to the
closure of postulated interactions in accordance with the Engineering Manual

Procedures.
10 DEFICIENCIES NOTED (QAF NO,) (SEE ATTACHED) ACTION
k] 12
nesron.| CoMrL
QAF-1 Modifications do not always have the necessary signatures SIBILITY| parE

for completion.
L. Hqor10/10/8

®

R fa) )
Atgfonm sncna'runtw DATE 9// /3

& .







n':' .‘. . . i . i A L981172
@ 453 | w039504
{ | @J/g] . QUALITY ASSURANCE FINDING

k \'.' 4 ' 'Acl_l__ or 2
L 1. PROJECT/DEPARTMENT /BUPPLIER 2. TYPEOF AUDIT/SURVEILLANCE oreice m 3. AVDIT IDENT.
Diablo Canyon Job 15320 Systems Interaction eiso 3| 30.1-1
&, AVDITOR 8. DATE OF FINDING D glscuuco WITH
| W. Franzen, F. Zerebinski August 25, 1983 L+ Horn
6. COMYMNOLLING DOCUMENT, SECTION, PARAGRAPNM, [ & -9
3 m Interaction Program Rev. 3 Sect. 5: 5.2.1.3

‘ 8. MEQUIREMENTS

For work resolved by Plant Modification four (4) signatures are required to close out

this category IDS:
1) Originator/Date
2) Reviewer/Date
3) SISIP Discipline Supervisor/Date
4) Field Verification/Date

9. FINDING

Completed IDS's 25-117-05-01, 03-22-03-01, 03-22-02-02, 03-24-02-071 and 03-24-01-01
do not have the required SISIP Discipline Supervisors' signature or date.

Remedial Action: ggtai?filglP Supervisors' signatures on those IDS's already
entified. :

Investigative Action: Review all IDS's requiring modifications to assure SISIP

. Supervisors' signature.

Corrective Action: Take action as necessary based upon the results of the

investigative action. ‘

11, SCHEDULED COMPLETION DATE | t2. ntsmnsan:%v ACTION ’ /
October 10, 1983 L. Horn @/%

13. CORRECTIVE ACTION TAREN .
The Quality Audit Finding listed above has been investigated. Each of the referenced
IDSt's were completed during the normal course of construction by nonSIP groups. The SI¥
resolutions were not implemented. Since these modifications were made independent of the
Systems Interaction Program, resolutions generated through SIP were no longer required.
The field construction was found to be acceptable by the consultant technical review and -
wvere field verified in accordance with the Program Manuel. Therefore, the SISIP discipline

~ supervisor's signature was not necessary. (Continued oh Page 2 of 2 of QAF)
14, DATE 'OM'LI""'D 15, SUBMITTED SY RESPCNIIBLE AUTHORITY |16, CORRECTIVE ACTION

0. RECOMMENDED ACTION/S
gl .

Acctnzolnov ACCEPTED . oAt

17. VERIFICATION ACTIONS BY QAL

(g 18, IMPLEMENTATION DAYE
. ACCIP‘I’CDI NOT ACCEPTED N QAL

19, DISTHIBUTION

SFAT0Y L-229







@ Quality Assurance Finding

Page 2 of 2

13. CORRECTIVE ACTION TAKEN (Cont'd.)

Other anomalies that may be present in the hardcopy files will be
resolved during SIP's complete review of Unit 1 IDS files prior
to completing the RMS data base and issuance of the Final Report
to the NRC. b
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Independent Review Board.
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KEITH, FEIBUSCH ASSOCIATES, ENGINEERS

220 MONTGOMERY STREET « SAN FRANCISCO. CALIFORNIA 94104 - (415) 4210828

SR

October 9, 1981

Mr. John B. Hoch

Manager, Nuclear Projects
Pacific Gas and Electric Company
77 Beale Street, Room 1453

San Francisco, California 94106

SUBJECT: Systems Interaction Review Board Final Report
Dear John:

Reference is made to the Review Board's first report dated May 9, 1980,
and subsequent letters to PGandE dated October 7, 1980 and October 30,
1980 (Second Report). These documents set forth the Review Board's
teview procedures and findings to date.,®

During meetings of the Review Board conducted with PGandE on January

8 and 9, and August 24, 1981, several comments were made to you which

are documented herewith. During the August 24 meeting the Review Board
also provided editorial comments on Revision O of the "Final Report -~
Systems Interaction Program -~ Diablo Canyon Nuclear Plant, Volumes 1 and -
2." Those editorial comments are not reproduced here.

1. The Board was surprised to find that no intercompartmental inter-
actions were discovered during the original walkdowms. The Diablo
Canyon plants have been previously upgraded to contend with flooding
requirements and flooding seems to be the principal mode of inter-
compartmental coupling between sources and targets, Discussions
with PGandE walkdown team mcmbers {ndicated that, in the absence of
the flooding upgrade modification?, such intercompartmental inter-
actions would have been recorded.” PGandE's final report on the
seismic system interaction program should reflect, to some extent,
the beneficial effect of these prior programs in reducing the scope
of the current effort., The Board believes that attempts by other
utilities to duplicate this seismic system in:eraction program will
result in intercompartmental interactions.

- 2. The Board had some concerns initially about the quality assurance

and quality control associated with system interactions requiring
modifications to existing plant structures. (The Board assumes,
in the absence of contrary information, that no modifications to
plant operating procedures were required.) These concerns vere
resolved in discussion with PGandE personnel on January 8, 1981,

SAN FRANCISCO, CALIFORNIA * DALLAS, TEXAS






Pacific Cas and Electric

October 9, 1981

0 Page Two
¥

a2

.

5.

6.

N

-

when PGandE described the use of the action request transmittal
(ART) document. Since the standard "design change notice" does
not apply to many of the situations where modifications were re~
quired, PGandE personnel devised the ART. Its purpose is to
trigger the modifications by the PGandE Construction Department,
while providing QA traceability. Where design change notices are
applicable, they are attached to the ART. The ART derives its
traceability_ from its role as a signatory document both before and
following the modification. The Board compliments PGandE on the

ART development which they consider a significant quality assurance
device,

The Board racoganizes that the current study represents no more than
a portion of the overall interaction programs examined by PGandE
with respect to the Diablo units. A few exaomples of earlier studies
are the assessment of the Hosgri Fault, high pressure lines outside
containment, and control of pipe whip. The Board suggests that a
description of all relevant studies be incorporated in the final
report to permit a better assessment of the total scope of the
various interaction programs. ‘

The Review Board was impressed with the flexibility of the data
base system used by PCandE to identify the location of potential
interactions. The data base program worked well for this function

" and information on possible interactions was quickly retrieved.

The Review Board was glad to hear that PGandE considered the data
base system a valuable management tool to resolve the inconsistencles
between the early and later walkdowns. The Review Board recommends
that PGandE consider using the data base system for other related

engincering requirements in normal design operations, outage manage~
ment. etc. N

In the evaluation of the capability of various targets, the Board

is aware that standard criteria were utilized. The Board suggests
that the appropriate codes, standards, methods of analysis, stress
allowables, allowable deflections, etc, be referenced in the final
report.

The Review Board recognizes your use of consultants during the

Systems Interaction Program. The coordination and review of con-
sultant work can be difficult on a large project like this. The
Review Board would like to commend PGandE on its effective use of

a technical/discipline review by PGandE of all consultant analyses.
This undoubtedly will be a useful method to control plant modification
interactions and interferences in the future.

EFQ:; KEITH, FFIRUSCH ASSOCIATES, ENGINEERS
[3 1]
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Pacific Gas and Electric
October 9, 1981
Page Three

In summary, the Review Board believes that PGandE has effectively
considered and implemented all recosmendations made by us, including
those listed above. Thus, there are no unresolved Board comments

which require significant action by PGandE. Since the inception of

the PGandE Systems Interaction Program, the Board has recognized that
the generic issue of "systems interaction" goes well beyond the PGandE
scope, i.e., restricting the initiating event to an earthquake. None-
theless, the Board now believes that the walkdown concept developed

by PGandE i3 a significant first step in any systems interaction program
concerned with physical interactions.; In light of the miles of piping
within any nuclear plant, and the waiﬁdoun and analysis techniques
proposed by PGandE, the Board weighed heavily upon our knowledge of the
inherent comservatism of welded piping systems subjected to seismic
loads. Considering the above, the Review Board endorses the intent,
objectives, methods of execution and the results of the PGandE Systems
Interaction Program. We commend PGandE for their diligent efforts and
hereby recommend approval of the report by PGandE management and the NRC,

The Review Board members have been pleased to work with PGandE on this
difficult problem. This report now concludes our activity. We would
be pleased to provide future assistance at your request,

Very truly yours,

Bl 3. Suard

Richard J. Stuart, Ph,D,
Chairman

on behalf of: Dr, Spence Bush
Mr. Edward Keith
Dr. Robert E. Nickell
Dr. Victor Weingarten

RIS/plh

;Pié: KEITH, FEIBUSCH ASSOCIATES, ENGINEERS
I B
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VALVE SYMBOLS

EQUIPMENT SYMBOLS

24 L 25 L

NSTRUMENT SYMBOLS

—

LINE CODING . T. DRAIN. T T8
1 Y M N
PCE & COMMON (NOTE 73 TITLE HEST INGHOUSE PCE & COMMON (NOTE 73 TITLE RESTINCHQUSE | COMMON (NQTE 2) TITLE COMMON (NOTE 73 TITLE N
e o i 9 TEST VENT
ZHd—  NON-CONTROLLED (MANUAL) HERT EXCHANGER INSTRUMENT NO IDENTIFICATION BALLOON | GECSIALID f VENT
G-0627+p  SEE VALVE SPEC. - 0ic. 04020 . (ANY TYPE) @@ (€€ | TABLE E;-LODWE) CATION BAL Le Insuarion seECIFICATION (101503 { VENT (EQUIPMENT)
Te AODITIONAL VALVE DESCRIPTION ——« LINC SI1ZC LINCHES) v Vv
I L— SERIES NO, INSTRUMENT SCHEMATIC REFERENCE ~ LINE NO. (OMITIE0 FOR (2-1/2°SHORT RUN £
PRESSURE RATING HERT EXCHANGER ‘ USEDIFCR ALL MULTIPLE DEVKE '————>" PIPINC SPECIFICATION (043021} SEE DWG. 049066
. (RLTERNATE) lNS\’@UMENT LOoPS S236-4111 ALTERNATE FOR Y.DSTY VALVE
SIZE Grown oy v 01 PO LIE 120 . B T TR o ALOER vALves
FOR YUBING VALVEM IDENTIFICATION SEE OWG 053479 Clﬁgg STRAICHTENING -\Oc PUTER  INPUT NO. I INSULATING FLANGE Tobt IBENTIFIED.
VALVE TYPE U
VALYE SI2E 1 _I_ PULSATION DAMPENER MAIN FLOG LIneS IT 1IC © Y_. ORAIN FUNNEL
REFEREULE COTOE) DC-663219-30 s 14 SECONDARY FLOW LINES . DRAIN
N - POSITIVE DISPLACEMENT o%% NME 1CARL PANEI .
1TEM NO. SEE OWG. 102039 (ALTERNATE t . POMP ‘ (SEE} ONG. xoxsoﬁ;m INSTRUMENT LINES (PROCESS) | TEST CONN,
SPEQC) " BLENOER TELL TALE

® -
YALYI |
—{3—  HODULATING VALVE SEninE
~—»4—  NORMALLY CLOSED VALVE ION-OFF)| vaLVE -TYPE
~Dd—  NORMALLY OPEN VALVE (ON-0FF) ([ PESIGHATION
-—— THROTTILED YALYE (MANUAL) BELOW
J
~ GATE VALVE —pa—
CATE VALVE — g -
PoLE {DOUBLE OISC 1 .
USES THE
FUNCTIONAL | NEEOLE VALVE -—o‘o—-
DESIGNATIONS ;
SHOWN CLOBE VALYE —ta
ABOVE BALL VALVE . e
OIAPHRACH VALVE i, —HL
\. BUTTERFLY VALVE ——
THREEHAY VALVE
N NORMALLY CLOSED PORT.
—
—~—  CHECK VALVE —_—
—fli—  CHECK VALVE WITH OPERATOR
——  DAWER
i
SEE ABBREVIATION ‘
~ AIR OPERATOR T z
AIR_OPERATOR ‘
(HITH POSITIONER)
T .
T <
INSTRUMENT ACTURTED !
OPERATOR WITH VALVE
POSITIONER
- " _'5 M iy Fe
PROCESS ncwcho OPERATOR
VACYE. HITH  VALVE 'POS]TIONER

PROCESS ACTUATED VALVE OPERATOR
WNITH PILOT(DOWNSTREAM BLEED)

DOUBLE DISC GATE VALVE WITH
THERMAL RELIEF CONNECTION

e B

L'§J ELECTRIC SOLENOID OPERATOR
C) ELECTRIC MOTOR OPERATOR
& HANUAL RECULATOR OR

SELF CONTRINED RECULRIOR

PRESSURE REDUCING REGULATOR

_‘@ WITH EXTERNAL FMESSURE TAP

? RUPTURE OISC

%)-. RELIEF VALVE
2x3

oo
DE.-—

VACULY BRERKER E

STEM LEAKOFF

7 or g EXTENSION_STE!
GPERATOR TRRU WALL PENETRATION

dooofh & mmﬂ@f

CENTRIFUGRL PUMP
SMALL CANNED MOTOR PUMP
FAN, BLOWER OR
COMPRESSOR

JOHNSON SCREEN

"MIXER
€JECTOR, EDUCTOR

RESIRICTING
ORIFICE -
FLOH PRIMARY —j—
ELEMENT @
TERM  TRAP (SEE OWG.

S
049063 FOR DCI'MLS)

FILTER
STRAINER

(NUMBER IS NOT NEEOED
FOR START-UP STRAINER}

CONICAL STRAINER
(FOR STRRT-UP ONLY)

EXPANSION JOINT

FLEXIBLE CONNECTION
FUEXIBLE HOSE :
/

DISCONNECT COUPLING
BLIND PIPE ENO (PLUC OR CRP)
BLIND FLANGE

—&—

FIRE HOSE CONNECTION
NOZZLE TERMINAL

12€ SHOWN ONLY IF DIFF.
FRM PIPE)

HFR. NOZZLE lDEN"FlCﬂTlON
(IF AYRILABLE)

REOUCER

_.G_

FLANGE CONNECTION
(PIPING OR EQUIPMENT)

HEATER
(STERM OR ELECTRICAL)

LOOP SEAL (TRAP)

L~

SPRAY NO2ZLES
(INSIDE VESSEL)

SPARGER
(INSIDE YESSEL)
SPECTACLE FLANGE

THERMAL SLEEVE

‘"“\msr FUNCTION - SEE LISTING BELOW
(&S{ FOR SINGLE DEVICE INSTRUMENT

HAIN HERDER (RIR)

Also Available On
" Aperture Card

017 1]

DEVELOPMENT OF TAC MO, OESICMATION(SEC ACSO SPECTAL TACS) BELLOMS SENSCR
FILLED SERLED SYSTEHM
INSTRUMENT EUNCTION (ATTACHCD 10 PIPE OMLY) CRPICLARD
SHITCH CONTROL
§ i lmlcm:s CHANGE OF LINE SPEC,
zle 3 SIZE OR NO. ANO EQUIP. BOUNOARY
=l -] S ¥
PROCESS VARIABLE - A Kl §.1 & E " g
= é 5 g ] 2 PIPE PENETRATION NO.
{HHHEHRHEE | -——
= 212121213 CONTAINMENT ooummtm
ANALYSIS f| = |anzfee]ans] - ot~ | - 9‘9 91@
FLOoH F lrev|Frfrelrs|ris|Fx|Fr|relric =] ——p3— CHANCE OF PIPING SPEC.
LeveL tjeevier | - fususjixur|ee e INSIOE.L OUTSIOE
s
MCLER N|-Tmfmef-1-1-1-Inclnel —3—— SHIELD WALL PENETRATION
PRESSURE p [eevlp1| ~ |es|eis]ex|er frc|e1c
RACIATION R [RCY] RI | RC | RS [RIS] R¥ | RY | T [R1C CHANGE OF PGLE CLASS
TEIPERATIRE 1 rev] 1% 18] 1 {r1s| vx | 37 | ve fric 14
T — 8 HEAT TRACING AND BOUNDARY
POSITION popo"fror| ~ [pos] = | - [por} - | - i
MISC. (VIBRATION S, ¥ v
SPLED CONTROL, £1C.) b Ml Rt R L A A R L gseg £ CODE sgls‘z«sc
0D APPLICABLE CODES DESIGN
APOSITIONER CLASS CLASS
@ ¥I=USED FOR THERMOCOUPLE ELEMENT ALSO DESIGN -B3le 1
O JE-Y3EDO FOR RYD ELEMENT ONLY A FABRICATION, ERECTION, 1
NDE 831, 7 CLASS 1
8 DESIGN, FABRILATION, ERECTION, '
NCE sB31.7 CLASS I
INSY, FUNCTION LECEND SPECIAL TRC! c CESIGN, FABRICATION, ERECTION, 1
APS-AUTOMATIC PUMP START/STOP  RV-RELIEF VALVE N BYL7 1S5 I <
NIR-HICH ALAR Pl ’ sc- . lcc 8’&!5 c DESIGN, FABRICATION, ERECTION, 1
LOAR-LOW AL SY-SOLENGID YALYE NOE -B3L1 |
T INTERLOCK SRR SIRAINR c NEPA; (ALSO” COMPLIES wiTi T
RLA-HIGH/LOW ALARM HCY-HAND CONTROL 1
RTO* RESISTANCE ] NFPA STANDARDS® 1
TEMPERATURE
DETECZTOR,

(r—v' TE
SR SAs R

OETERMINE THE PIPING CODES AND STANDARDS APPL!CABLE
IO A PARTICULAR PGE{E CODE CLASS NOT LISTED ABOVE,

BEFERENCE BLOCK. COMMON  (NOTE 7}

PIPING OR INSIR,
GEDIEES™ sown. “FLacs .
I L—mc NO, (LAST THO oxcnsx D
NO, CMITTED FOR THE € Dws,
oue, COORD!NMC(SIDE)

OHG. COORDINATE (TOP)

4a2-0-02p ALTERNATE

BOREVIATION ¢ DESCRIPTION

NFPA NATIONAL FIRE PROTECTION RSS&!R"N
RHST REFUELING HATER STORACE T —
SRST TNK

PRT  PRESSURIZER RELIEF TANK

PRL  PRESSURE RELIEF LINE

ATR  ATHOSPHERE

PH  PRIMARY WATER

FAI  FAIL RS IS

FC  FAIC CLOSE

5 mLEE

§  scaebqo }um:n ¢ LEAO SEALED
D4 DRAIN HEROER C
CA  CAS ANALYSER

HI HOLD-LE TANC (LIOUID)

N0  NORMALLY OPEN

NC  NORMALLY CLOSE

ECc  CHERGENCY COOLING CONNECTION

YA VENT HEAOER

DH  DEMINERALIZED WATER

LOCAL DRAIN
VENT TO RTHOSPHERE T
l ROCEN

HYOROCEN

CONTAINHENT ISU.HTIW SICNAL (PHASE R)

SAFETY INJECTION SICNAL

CONTAINMENT SPRAY SICNAL &
CG;ERINHENT ISOLATION S1CNAL

RCOT REARCTOR COOLANT DRAIN TANK
118 INSIOE MISSILE BRRRIER
03] WA(S:&OC(BISSILC BARRIER

INOICATE PCLE SCOPE WITH A@SYSTEN | B
HALL HOUNTED

VNI Z<O
L)

® HESTINCHOUSE ELECTRIC CO. .
x SUPPLIED HITH ASSOCIRTED £OUIPHENT.

1. FOR UNIT LINE NO. SEE LINE DESICNATION (102040)

2. SEE INOIVIOURY SCHEMATIC FOR SPECIAL SYMBOLS
SHO‘N lS LEGENO.

3. ON Y AND CRAINS WHERE A DOUBLE BARRIER 1S
REOU!RED REFER T0 0wc 049066 NOTE 4
4. 0C-663211-16" DENOTES UNIT 1t2
0C-663211-1(17), DENOIES UNIT 1
oc-ssszn-ﬂe OENGTES UNIT 2
SHEET NUMBER
! . RECORD NUMBER
S. ALL VALVES Sy TO HAVE LEAKOFF CONNECT]

ONS
SHALL BE PERNNEN LY PIPED TO THE RPPROPRIATE
DRAIN POINT, gt OTHER YRLVES HITH LEAKOFF
HILL HAVE LE oﬂ»‘ CONNECTIONS CAPPED.

CENERAL NOTES:

6. SUPPLIED HITH ASSOCIATED EQUIPHENT,
(SEE PIPING SCHEMATIC FOR SPECIFIC INFO.}

@lmxcmcs PIPE NOT SUPPLIED BY KELLOGC
1} OR SCOTT (8831) (SEE PIPING SCHEMATIC
FOR SPECIFIC INFORMATION:

7. COMMON-INDICATES THAT SAME SYNB(X. 1S USED
FOR @ OR PGLE. (30-£)

8. @ SYMBOLS USED m THlS SHEET EXTRACTED
FROM OC-663200-1
9. EQUIPHMENT NUMBERING:
0-1 - FOR UNITS 1 & 2 (COMMON)
1=~ l) = FOR INIT 1 ONLY

[ - FOR UNIT 2 ONLY
Eouxm:m NURBER

TARGET SCHEMATICS LEGEND

e SYSTEMS REQUIRED FOR
INTERACTION STUDY. (SOLID BLACK)

wez SYSTEMS NOT REQUIRED FOR —
INTERACTION STUDY (GRAY).

s>, DEVICE SHALL BE CAPABLE QF
COMPLETE OPERATION QN COMMAND:

1.E.START/STOP PUMPS, OPEN/

CLOSE VALVES.

7=y DEVICE SHALL ATTAIN & MAINTAIN
\F, FAIL-SAFE POSITION W/O OPERATOR
=" ACTION (VALVES ONLY). A
/"\ DEVICE SHALL,AS AMINIMUM, MAIN-
(I} TAINITS PRESSURE BOUNDARY

~7 INTEGRITY.

esese FIRE ZONE AREA BOUNDARY

10 INCLOaE VM.V( $’CC VENT OR
ORAIN SYMBILS.
USEC IFCR UNIT I ONY

P.G.&E. CO.

ORAHING NO., | crance

USEC IFOR UNIT 20MLY st 2

oF SHEETS

107195} |

R%F.DWG 102001 SH.3

\{“

AATT T e mIw e
.
»

0CTOT KLV.1
ID2001_REV.S SHiD |

SH2

—

xQ,
N
O

INDEX.v ney, [

ERELN
8405100106 /5

ot




= 561201 < S I | I l | . | | .
. REFERENCE PIPING SCHEMATIC : REFERENCE. PIPING SCHEMATIC
i SYSTEM INTERACTION PROGRAM SCHEMATIC 107195 (SEE NOTE 2) SYSTEM INTERACTION PROGRAM SCHEMATIC 107195 (SEE NOTE 2)
SHEET sip CRANING [SHEET SHEET CRAWING CESCRIPTION ZONE Ss1lpP £S CRARING| SHEET
NO. > CRANING CESCRIPTICN ZONE SYSTEM NO. DESCRIPTION KO, |'NO. KO- SYSTEM NO. CESCRIPTICN k0. | NG.
(SEE NOTE 1) | pEcioNATION ' (SEE NOTE 1) | B¥ 2| GNATION
. . 1 | TITLE, cONTENTS, REF. ONG. 35 | PRIMARY WATER SUPPLY TO CCM SURGE TANK 3.0-1,3-88 21 MAKE UP MATER SYSTEM 102016 8
2 LEGEND LEGEND 1020Y |~ 3 36 | AUX SALTRATER PUMPS & HEAT EXCHANGER 14.A3€,30-A-1,285 22 SALTWATER SYSTEM 102017 3
E 7737 [Aux.FEconaTer Svs & Fon. TIE - é-e.%-(z:ésiga,s.q.l o1, 02 FEEOMATER SYSTEN 02003 |4 37 | FIREMATER YARD SUPPLY TO PLANT o1, 3A7 LA, 28 2
4 [SIEAK GEN 3 &4, MAIN STEM LEADS, STH. | 1-A.1-B.1-C.3-88 | -02, 03,04 - 3 EoSiLE 8 “Seunry
K. BLORDORN REACTCR CCOL : .
. 28 | FIRERATER PUMPS & HOSEREELS IN FUEL 3.P+2,3-0-1,3-R & 28 FIRE PROTECTION SYSIE
s | stem cen I:é & 2. A SIEAK LEADS, STH. 1A, 18 ég 3e8 02, 03,04 TURBINE STEAM SUPPLY SYSTEM 102004 5 HAKCLING BLOG. cuTStdE 3-A-31 1 ON SYSTEM 102018 3
GEN. BLONCCAN RE. - b
; . o | FIREMATER HCSEREELS IN TURBINE BLOG. 11.p,12-C,13-E, 28 :
6 | STEAM GEN BLCRCON & SAMPLING SYS 1-A,1-8,3-g8 05 (P8 & CL INTEGRITY ONLY) 7 3 14A0 O8E . 164 : ‘.
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!g i ATTACHMENT 13
{ ﬂ

. TO THE PGandE ‘
SEISMICALLY INDUCED SYSTEMS INTERACTION PROGRAM

. FINAL REPORT
COMPUTERIZED IDS SUMMARIES

This attachement contains the computerized summarie$ of

all the Interaction Documentation Sheets (IDSs) written

7by the SISIP Site Evaluation Team.

i NOTE: This attachment will be provided at a-later date
\

and will consist of three or more volumes of

information.

Attachment 13
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