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{. [INTRODUCTION

A.

Project Description

The Beaver Valley Power Staction Unit No. 2 is an 888 MWe (nominal)
nuclear fueled, steam turbine generator, pressurized water reactor
power station. [t 1is located in Shippingport Borough, Beaver County,
Pennsylvania, on the south bank of the Ohio River. The site com-
prises about 500 acres at an elevation of 735 feet above mean sea
level and is approximately 25 miles northwest of Pictsburgh.

Program Abstract

On October 21, 1983, cthe Nuclear Construct ion Division (NCD) of
Duquesne Light Company (DLC) presented an fngineering Confirmacion
Program for BVPS-2 Plant Design to the Nuc lear Regulatory Commission
(NRC) Region I in King of Prussia, Pennsylvania. An objective of
DLC, identified at that time, was to endorse the Plant Design Basers
of BVPS-2. Specifically, DLC committed to:

|. Confirm that the evolved Design Basis Documents are acceptable.

2. Confirm that selected safety related systems' Design Output NDocu=
ments reflect the Plant Design Bases through proper implementa~
tion.

3. Validate Key Attributes of the installed design of the selected
safety-related systems.

To accomplish the above objectives, four major activites were identi-
fied:

Phase [ - Endorsement of Stone & Webster Engineering Corporation
(SWEC) Design Criteria Document
Phase 11 =~ Confirmation of the Implementacion of SWEC Design Process

and Control Document

Phase LII - Review and Evaluation of Design Output Documents

Phase IV Validation of Rey Attribytes of the Installed Design

To proceduralize the actions required Cto complete the Design Bases
gndorsement (DBE) Program and identify the selected documents to be
reviewed as part of this program, two NCD procedures were written:
NCDP 2.6 = BV=2 Design Rases Document Acceptance
NCDP 2.6.]1 - Endorsement of Design Bases

These procedures are presented in Attachment A.
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Personnel [nvolvement

Forty=eight DOLC engineers expended approximately 11,000 nhours 1in
performance of the DBDA Program. Engineering experience of the par-
ticipants includes structural, mechanical, electrical, metal lurgical,
nuclear, and licensing.

SWEC support involved approximately S0 engineers from their Boston
Office.

Conclusion

The DLC Design Bases Endorsement (DBE) Program has demonstrated that
the B8VPS-2 Plant Nesign Bases, as defined in this report, have no
significant unresolved concerns and are considered acceptable Dby
DLC. The program enabled DLC to effectively identify specific design
discrepancies. Each of these has been addressed and either resolved
to DLC's satisfaction or included in a follow-on program which is
expected to result in a satisfactory resolution.



It.

A.

PHASE I

SCOPE

Iy NCDP 2.6.1, "Endorsement of Design Basis", Section 5.0, 6.1, and
6.2 formally describe the review activities performed by DLC to
endorse SWEC Design Criteria Documents. Briefly, DLC reviewed
selected SWEC Project Manual Design Criteria Documents (DCD) and
compared them €O 10CFRS0O, Appendix A, the General Design Criteria
and FSAR. The discrepancies discovered during Cthe reviews were
documented and submit.ed to SWEC for resolution. Based upon the
specific resolution, the Design Criteria Document and/or the FSAR
may have required revision to resolve the discrepancies. If the
resolutions were acceptable to DLC and the required revisions were
properly made, DLC endorsed the SWEC Design Criteria Document. This
endorsement is identified by DLC Management approval signatures on
the Design Bases Document Acceptance (DBDA) Sheet. If no revision
vas required to the DCD, Cthe initially reviewed document was
endorsed. Changes c¢o the FSAR were tracked by the DLC Regulatory
Affairs Department on the FSAR Amendment Item List., (See Attachment
B.)

STATUS

Twenty-seven Design Criteria documents were reviewed for Phase I[.
As of June 10, 1984, ctwenty-two of these documents have been
endorsed by DLC. Follow-on activities are identified in Section

Vil, Part A. Phase [ documentation is in Attachment C.



Itt.

A.

PHASE (1
| ———————

SCOPE

Por the Phase II Review, DLC's objective was to confirm that Design
Process and Control (DP&C) Documents were implemented correctly by
reviewing the documents addressed by the DP&C documents, CE s
logics, flow diagrams, specifications, calculations, etc.). Design
Process and Control Documents include SWEC Project Manual (2BVMs)
and SWEC FEngineering Assurance Procedures (EAPs). The procedure
(DBDA) to confirm these documents is identical to that previously

described for Phase [ Documents.

STATUS

Thirty-six Design Process and Control Documents and other similar
documents ware reviewed for Phase [I. As of June 30, 1984, twenty-
seven of the documents were confirmed by DLC. Follow-on activities
are identified in Section VII, Part B. Phase 11 documentation is in
Actachment D.



Samples of Design Outprut documents from two selecced safety-related
systems were reviewrd for adequacy of implementation of Design
Basis documents and other applicable design documents. An inde-
pendent review was conducted by Electrical, Mechanical, and Struc-
tural “ngineering groups for both the Res idual Heat Removal System
(RHS) and the Auxiliary Feedwater System (FWE). Design Verifica-
tion Reports were prepared and transmitted o SWEC for resolution
of DLC coaments generated Juring the review. As 2 result of DLC
reviewv of SWEC resolutions, Design Output documents may De either

acceptable without revision or may require revision.
STATUS

1. STRUCTURAL

Design Output documents reviewed by the Structural Engineering
Department (SED) include piping support drawings, piping
support calculations, and piping support purchase
specifications. A total of 66 coswents were generated in the

areas listed below:

Number of Comments

Design Paview item FWE RHS

Are the appropris’e QA and QC requirements 32 8

staced?

Ia 2@ A ‘ jut reasonable when cowmpared lg i

te the (3 g ats?

TOTAL 51 15

All 66 Structural comments have been resolved by SWEC to DLC's
satisfaction,

Follow-on activities are described in Section V1L, Part C.
Phase [I1 documentation is in Attachment E.
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STATUS (Continued)

2. MECHANICAL
Design Output documents reviewed by the Mechanical Engineering
Department (MED) include piping isometric drawings, piping
arrangement drawings, instrument piping drawings, piping design
packages, and component purchase specifications. A total of 63
comments were generated in the areas listed below.
Number of Comments
Design Review [tem FWE RHS
Were design inputs correctly selected and 11 8

incorporated into design’

Are assumptions necessary to perform the design 2 l
activity adequately described and reasonab le?

Are the applicable codes, standards, and 12 3
regulatory requirements, including issue and

addenda, properly identified and are their

requirements for design mec?

Have the design interface requiremeants been 8 12
satisfied?
Is the design output reasonable when compared 1

to the design input(s)?

Are the specified parts, equipment, and processes 3 1
suitable as applied?

Are requiremencs for racord preparation, review, 1

approval, retention, etc. adequately specified?

TOTAL 38 23

SWEC has resolved all of the 63 Mechanical comments. Sixty=-one
are acceptable to DLC.

Follow-on activities are described in Section VII, Parc e,
Phase [II documentation is in Attachment E.




STATUS

3.

ELECTRICAL

Design Output documents reviewed Dby the Electrical Engineering
Department (EED) include electrical elementaries and electrical
one line-diagrams relating to cable and raceway identification
and separation, cable philosophy, fire protection, essential
system power supplier, grounding, and relaying. Equipment
qualification documentation, restricted materials, and seismic
classification were also considered. A total of 42 comments

were generated in the areas listed below.

Number of Comments

Design Review [tem FWE RHS
Were design inputs correctly selected and 13 13

incorporated into design? (General)

Does this design satisfy the 28VM requirement? 5 10
(Specific)
TOTAL 19 23

SWEC has resolved all of the 42 Electrical comments. Forty are
acceptable to DLC.

Follow=on activities are described in Section VII, Part C.
Phase [1I documentation is in Attachment E.
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A.

PHASE LV
e —————

SCOPE

Preliminary work for Phase [V involved establishing a list of sig-
nificant key attributes in the two selected safety-related systems
for validation by physical walkdown. Structural, Mechanical, and
Electrical Efngineering groups generated an inspection plan and
conducted an independent walkdown of the Residual Heat Removal and
the Auxiliary Feedwater Systems (O ident ify potential inconsisten
cies between the design criteria and the installed configuration.
These inconsistencies were transmitted to SWEC for resolution. As
a result of acceptable resolutions, update of installed design via

revision to design output documents is required.

STATUS

1. STRUCTURAL

The Structural Engineering Department (SED) identified ten key
attribuctes for validation of the installed design of the RHS
and FWE. The inscalled designs that were validated correspond
to the Design Output documents in SED's Phase III review. The
valkdown resulted in one comment for each of the two systems.
Both comments have been resolved to DLC's sactisfact ion. There-

fore, there are no follow-on activities required.
Phase 1V documentation is in Attachment F.

2. MECHANICAL
The Mechanical Engineering Department (MED) identified 50 key
attributes for validation of the installed design of the RHS
and PWE. The installed designs that were validaced correspond
to the Design Output documents in MED's Phase 11l review. The

valkdown resulted in five comments, all of which have been




MECHANICAL (Continued)

resolved by SWEC to DLC's sacisfaction. Therefore, there are

no folLlow-on activities required.
Phase IV documentation is in Attachment F.

ELECTRICAL

The Electrical Engineering Department (Eb) identified 76 key
attributes for validation of the installed design of the RHS
and FWE. The installed designs that were validated correspond
to the Design Output documents on EED's Phase III review. The
valkdown resulted in 17 comments. Fifteen have Deen reso lved

by SWEC to DLC's satisfaction.

Follow-on activities are described in Section VII, Part D.
Phase LV documentation is in Attacheant F.



vI.

SUMMARY OF DBE PROGRAM

PHASE I AND PHASE [1I

The Phase | and II reviews confirm that the Design Basis Documents
identified in Attachment G are acceptable. This acceptance is based on
the fact that DLC review comments have been satisfactorily resolved by
SWEC. Typical comment items include the following:

Inconsistent referencing of ASME Code Sections III and XI.

Inconsistent presentation of information in the DBD, FSAR, and
design input documents.

Inconsistencies resulting from changes in code requirements.

Omission of information from the DBD, FSAR, or design output docu=-
ments.

Inaccurate and/or lack of references.

Editorial/typographical errors.

PHASE I[II
| a—————————

The Auxiliary Feedwater System (FWE) and Residual Heat Removal System
(RHS) were two safety-related asystems selected for this phase. The
review of these systems' design output documents confirms Cthat the
design bases have been implemented satisfactorily. This confirmation
is based on the comments/resolutions to specific dasign review items
that were considered for each of 259 design outputs. The following
review items ware the basis for comments generated by DLC for SWEC

resolution:
Selection and incorporation of design inputs
Adequate and reasonable assumptions

* Appropriate QA and QC requirements

* ldentification of applicable codes, standards, and regulatory
requirements

Design interface requirements

-10=



PHASE III (Continued)

Comparison between design inputs and design outputs

Application of suitable parts, equipment, and processes

Requirements for record preparation, review, approval, retention,
etc.

The SED identified the following as their most significant comments:

Absence of required signatures on pipe support calculations

[ncorrect transfer of design input information from the pipe support
calculations to the pipe support drawings

The preceding comments are being resolved by SWEC as follows:
* perform a reconciliation of the calculations to provide the required
signatures

Revise the drawings to include the correct input information

The MED identified the following as their most significant comments:

ASME Il code dates on specifications in conflict with the specifi-
cation coatract date

Failure to perform ASME [II pressure design of pipe flanges

Application of class Dreak criteria to ASME [II instrument lines
inconsistent with applicable codes and standards

lncorrect or inadequate assumptions and operating modes in the pipe
strees calculations and pipe stress data packages

Incorrect or missing identification of parts on the pipe isumetric
drawings

The preceding comments are being resolved by SWEC, respectively, as
follows:

Prepare an "ASME Code Baseline Document” identifying the applicable
ASMF Section III and Section XI Code Edition, Addenda, and applica-
ble Code Cases invoked for each component

-ll-



PHASE I1! (Continued)

Revise the piping design specification to meet the intent of the
ASME code by taking credit for the use of ANSI standard flanges

Revise class breaks on drawings as required based on guidance pro-
vided by OLC

Revise the calculations and data packages to include correct assump-
tions and operating modes

Revise the drawings to include the correct parts identification

The EED identified the following as their most significant comments:

Incorrect calculations for sizing of power and grounding cables

Missing protection and relay information on the electrical drawings

The preceding comments are being resolved by SWEC as follows:

Revise the calculations to include correct sizing requirements

Revise the drawings to include the missing information

PHASE IV
| S ——

The Auxiliary Feedwater System (FWE) and the Residual Heat Removal
System (RHS) were two safety-related systems selected for the phase.
The objective of the walkdown of these systems is to validate chat the
key attributes of the installed design have been implemented satisfac-
torily. This validation is based on the comment/resolution to specific
design review items considered for each installed design. The follow=
ing review items ware the bases for comments generated by DLC for SWEC
resolution:

Accuracy of nameplate data

Accuracy of location and orientation

Compliance with installation requirements

|2~



PHASE LV (Continued)
———————
The SED made the following minor comments:

Support 2RHS-PSR-005 did not comply with installation requirements.

* Support 2FE-PSSH-061 A&B had a discrepancy between the instal led
design elevations and that shown on the drawings.

S8oth of these comments have been resolved by SWEC to DLC's satisfac~-
tion.

The MED had no significant comments requiring SWEC resolution,

The EED identified the following as their most significant comments:
* Missing nameplate data for 2RHS*MOV 701B, 702A, 70lA and 720A
* Location of 2RHS"MOV 750A and 7508 and 2FWE*FI 100A2, 10082, l00Cl

* Ground cable "stranded"” instead of "solid" (per 2BVM-38) on 4160V
Esargency Switchgear 2DF

3=
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FOLLOW=ON ACTIVITIES AND RECOMMENDATIONS

A.

PHASE [ FOLLOW-ON

l.

DESIGN CRITERIA DOCUMENT NOT ENDORSED

Listed below are Phase I documents which have not been endorsed
by DLC as of June 30, 1984. Follow-on activities for each
listed document are identified.

78VM~-35 = Codes and Standards - Requirements for Category [
Specification

SWEC has committed to revising this document by July 31, 1984,
DLC will review the revision and, if acceptable, DIC wnill
endorse it by August 31, 1984,

28VM=42 - Cable Philosophy Power, Control and Instrumentation

Revision & dated May 31, 1984 incorporates comments noted by
DLC in their initial review. SWEC also incorporated other
changes to this document, Before endorsement of this document,
DLC will review these additions to assure acceptability. This
review will be completed by September 10, 1984,

28VM=43 =~ Protection Relay and Device Sectings

Section III "Electrical Protective Devices Philosphy Practices,
Coordination, and Settings for L20VAC and 120VDC System'" was
scheduled by SWEC to be incorporated December 1, 1984 to coin=
cide with the furnishing of additional vendor information. DLC
vill hold endorsements until this revision is reviewed. Lt
acceptable, DLC will endorse it by January 1, 1985.

28VM=116 - Seismic Classification for Structures Systems and

ﬂﬂ.ﬂt

DLC requested SWEC to acknowledge, in 2BVM=116, that seismic
classification is provided by both SWEC and the NSSS supplier.
SWEC has agreed to this, but the revision has not yet been
issued. SWEC expects to issue this revision by September 30,
1984, DLC will then review this revision and if acceptable
will endorse it by October 31, 1984,

78VM-118 - Criteria for Postulating Pipe Breaks and Analyzin

SWEC cancelled this document and incorporated the information
into 28VM=114, "Essential Systems, Components, and Instrumen=
tacion Required for Safety Functions" and 28VM-83, "Criteria
for Protection from the Dynamic Effects Associated with Postu-
lated High Energy Pipe Breaks”. These documents were checked
to assure that the DLC concerns in 2BVM=118 were properly
addressed. No follow-on activity is required.

-ll=



A.

PHASE [ FOLLOW=-ON (Continued)

2.

DESIGN CRITERIA DOCUMENT ENDORSED BUT FOLLOW-ON REQUIRED

28VM=12 - Instrument Connection on Vessels and Piping

Revision 2 dated March 3, 1982 has been endorsed by DLC. As a
result of Phase IIl investigation, 2BVM=-32 will again be
revised, This document is scheduled to be issued July 15,
1984, DLC will review the revision at that Cime.

28VM=-107 - Design Consideration for In-Service Testing of Pumps
ASME XI Subsection IWP

Revision 5 issued March 5, 1984 has been endorsed by DLC. At
the DLC/SWEC Pump/Valve Workshop, several concerns applicable
to the inservice testing of pumps were discussed. As a result,
SWEC was requested to incorporate additional changes to 2BVM-
107 by November 1984. DLC will review this revision at that
time.

2BVM=109 - Desi Consideration for Inservice Testing of Valves

X1 Subsection AWV LOCFRS50 Agzcndu o

Revision ) issued Pebruary 21, 1984 has been endorsed by DLC.
At the DLC/SWEC Pump/Valve Workshop, several concerns applica-
ble to the insecsvice testing of valves were discussed. As a
result, SWEC was requested CO incorporate additional changes to
28VM=109 by November 1984. DLC will review the revision at
that time.

28VM=149 -~ Fire Protection Evaluation Report

The resolution of several items are DLC responsibility. The
issues involve operating procedures for BVPS-2 which have not
yet been written. These items will de reviewed and resolved by
responsible Fire Protection engineers.

-15=



PHASE [I FOLLOW-ON

l.

DESIGN PROCESS AND CONTROL DOCUMENTS NOT ENDORSED

Listed below are Phase Il documents which have not been
endorsed by NLC as of June 30, 1984. Follow-on activities for
each listed document is identified.

2BVM=22 =~ Instructions for Nuclear Steam Supply Svstems

SWEC AVPS-2 project has requested their Engineering Assurance
Division to grant them a deviation from EAP 3.4. All appro-
priate information from EAF 1.4 was to be incorporated into
28VM=6, 16, 22, and 29. Since EAP 3.4 was part of the NDRDA
Program, confirmation to 28VM-22 will bde held until DLC 1is
assured that applicable parts of EAP 3.4 are incorporated.
2AVM=22 revision has been issued. Revision to the other three
documents are expected by July 16, 1984, If revisions are
acceptable relative to EAP 3.4, 2BVM=22 will be confirmed by
August 30, 1984,

2BVM=25 - Handling of Nonconformances and Disposition Reports
TNEDs )

The structure of Revision 10 dated June l4, 1984 is considera-
bly different from the revision initially reviewed by DLC.
Therefore, 28VM-25 will be reviewed again for possible confir-
mation by September 30, 1984,

28VM=56 =~ Instructions for Dooi.ln Review Program

On May 18, 1984, a revision to 28VM=56 was issued. The scope
of the revision is quite different from the originally reviewed
document. The new title is to 2BVM=56 is "Change Evaluation
Committee”. The revision will be reviewed similarly to tha
other Design Process and Control documents by September 30,
1984, Confirmation is expected by December 10, 1984,

Structure of Revision 7 dated June 14, 1984' is considerbly
different from the revision initially reviewed by DLC. There-
fore, 28VM=94 will be reviewed again for possible confirmacion
by September 130, 1984,

28VM=129 - Guidelines for Internally Generated Missile Program

SWEC expects to issue the revision by September I, 1984. At
that time, DLC will review the revision to assure comments have
been addressed. 1If acceptable, DLC will confirm this document
by November |, 1984,



PHASE [1 FOLLOW-ON (Continued)

l.

DESIGN PROCESS AND CONTROL DOCUMENTS NOT ENDORSED (Continued)

EAP 2.9 =~ Preparation Review and Control of Licensing Reports

This is a SWEC corporate document issued by the Engineering
Assurance Division (EAD). EAD has committed to revising EAP
2.9 by August 31, 1984, DLC will review the revision and, if
acceptable, will confirm it by October 31, 1984.

EAP 2.10 - Rnndligl of ChanLn to L'xcomig Documents

This is a SWEC corporate document issued Dy the Engineering
Assurance Division (EAD). EAD has committed to revising EAP
2.10 by August 31, 1984, DLC will review the revision and, if
acceptable, will confirm it by October 31, 1984.

EAP 2.11 - Project Ccmpliance with SWEC Regulatory Guide Posi-
tion and SWEC irancﬁ Technical Position PolLicles

This is a SWEC corporate document issued by the Engineering
Assurance Division (EAD). EAD has commicted to revising EAP
2.11 by October 1, 1984, DLC will review the revision and, if
acceptable, will confirm it by November 1, 1984.

« Nuclear Steam Supply System (NSSS) Supplier Desi

SWEC B8VPS-2 Project has requasted their Engineering Assurance
Division to grant them a deviaction from EAP 3.4 because: 1)
EAP 1.4 is designed to address the SWEC NSSS incerface at the
early scages of a muclear project. BVPS-2 is in the latter
stages; and 2) the majority of applicable requirements of EAP
3.4 are addressed in the project procedure. BVPS-2 applicable
requiremant from EAP 1.4 are Deing incorporated into 2BVM-6,
16, 22, and 29. These are all scheduled to be issued by July
16, 1984, Mo DLC asction will be taken until the daviation
requast is approved. Ac this time, EAP 3.4 will be confirmed.

-l7=



C.

PHASE [II FOLLOW-ON

|

AUXILIARY FEEDWATER SYSTEM (FWE)

CALCULATION NO. 12241-NP(N)=-X16A-0 (See Attachment E, MED)

A note will be added on the calculation sheet to show that the
values indicated as calculated loadings for flanges at points
250 and 284 are an envelope of the maximum loads of both
flanges. This note will be on the issue of the calculation and
is scheduled during the stress reconciliation program to be
completed by June 1985,

All references in the calculation sheets to the 1980 ASME LII
Code will be deleted and reference to EMTR-605 will be added.
This change will be made during the stress reconciliation pro=-
gram to be completed by June 1985.

DLC contends that this calculation should address the require-
msents of ASME [II, NC-3672.6 and NC-3673.5. SWEC has ctaken the
position that these code sections do not pertain o support
load selection. Further discussion on this matter is required
and the resolution will be closed prior to the completion of
the pipe stress reconciliation program June 1985.

STRESS DATA PACKAGE SI-RM-45B (See Attachment E, MED)

The variation of zero to full by-pass flow are not identified
in this stress data package. These variations will be
addressed in the next issue of the stress data package by
September 1, 1984,

Sources of temperature and pressure inputs are not adequately
referenced to allow verifiction. The document will be revised
per 2BVM=45 to indicate the sources by September 1, 1984,

SPEC. NO. 28VS-920 (See Attachment E, MED)

This specification invokes the 71 ASME [II through W72, but the
contract date appears to indicate that the 1974 ASME Irr
theough W75 should be invoked. SWEC will issue the "ASME Code
Baseline Document” (28VM=179) by July 1984, and it will address
clarifications to the ASME Code Edition and Addenda.

SPEC. NO. 28VS-939 (See Attachment E, MED)

This specification will be revised to invoke ASME Irr 1977
Edition with Addenda through W78 for pressure design of
flanges. This revision meets the intent of the 1971 baseline
code because it allows credit to be taken for th use of ANSI
standard flanges to satisfy the requirements for pressure
design. This revision will be made by July 1985,

-18-



AUXILIARY FEEDWATER SYSTEM (FWE) (Continued)

SPEC. NO. 2BVS-977 (See Attachment E, MED)

This specification invokes the 1971 ASME [II through W72, but
the contract date appears to indicate thac a later code should
be iavoked. SWEC contends that this specification is directly
related to the baseline code (1971 W72) piping specifications.
Further discussion on this matter is required and the resolu-
tion will be closed prior to completion of the pipe stress
reconciliation program June 1985.

SWEC was advised that DLC will prepare a project licensing
position for class breaks in ASME II1 instrument lines. When
this position (R.G. 1.151) is finalized, SWEC will revise 2ZBVS-
977.

Page | - 80 states that the engineers shall prepare isometric
drawings “or all impulse lines and pneumatic tubing over 1.5
inches in seismic areas. This should refer to lines under 1.5
inches. The revisior will be made in the next revision of
2BVS~977 by August 1, 1984,

The correspondence section of the specification references the
wrong names of DLC personnel to whom correspondence is to be
sent. SWEC will correct these references in the next revision
of 2BVS=977 by August 1, 1984,

28VM-132 (See Section VII, Part A)

This design basis document will be reconciled by July 15, 1984
to include instrument connection drawings now found only in
28VS-920 and 28VS-939.

DWG 10080-RE~1F-4A (See Attachment £, EED)

Revise drawing to show that the supply breaker for 2FWE*P23A
can be controlled from the Alternate Shutdown Panel. lssue
date will be October 1, 1984,

DWG 10080-RE~1Y-5 (See Attachment E, EED)

Revise drawing to show valves 2FWF*ACVIOOC and E can be con=
trolled from the Alternate Shutdown Panel. T[ssue date will be
Pebruary 28, 1985, Also, revise to incorporate JFWE*HCV100A,
B. Issue date will be October 17, 1984,

DWG 10080-RE~1X~4 (See Attachment E, EED)

Revise drawing to delete 2FWEYHCVIOOA, B, c, 0, E, F. [lssue
date by October 17, 1984,



AUXILIARY FEEDWATER SYSTEM (FWE) (Continued)

DWGC 10080-RE~-10AX~-18 (See Attachment E, EED)

Revise to show proper train designation for 2MSS*SOVIOSB
(should be "BP" not "AP"). Also show proper train designation
for 2MSS*SOV1OSD (should be "AO" not "BO"). 1lssue date will be
December 31, 1984,

CALCULATION E=20 Revision 2 (See Attachment %, EED)

Further discussion is required with SWEC to resolve the 5KV
motor feeder cabl: size calculation for the 400 hp auxiliary
feedwater pump. SWEC wants to use 550°C for the T; or
Tuax !0 Cthe equation. DLC checked with the vendor who
agrees that 250°C should be substituted into the equation for
Ty

CALCULATION E-66 dated October 12, 1983 (See Attachment £, EED)

Revise calculation to reflect a maximum allowable temperature
of 2%0°C and a resultant minimum conductor size of BSAWG. Issue
date will be December 1, 1984,

28VM-114 dated January 13, 1982 (See Attachment E, EED)

Revise to show proper train designation for 2MSS*SOV1058
(should be "BP" not "BO"). Also show proper train designation
for MSS*SOV10SD (should be "AO" not "AP"). Issue date will bde
December 31, 1984,

APCSB 9.5-1 Section 1.5 (See Attachment £, EED)

Revise to add descripticn of instrumencs 2FWE*FTIO00AF. Revi-
sion will be issued by December 28, 1984, Also, delete instru~
ment 2PWE-LI104F]1 since it is no longer required on the ASP.
Revision will be issued by December 28, 1984.

¥SAR Table 3.1l-l (See Actachment E, EED)

Revise to add the following to Table J.ll-l since they perform
a IE safety function: 2FWE*SOVIOOA, B and 2FWE*LSLI04A], AL
and IPWELYL 104A3, As. Revision will be issuad by September
28, 1984, Also, revise to add the following to Table 3.11-1
since they perform a IE safecy function: MSS*SOVIOSA, B, C,
D, B, and ¥, Ravision will be issued by September 28, 1984,
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AUXILIARY FEEDWATER SYSTEM (FWE) (Continued)

CALCULATION NO. 12241 -NP(N)=Z=16A~118=2 (Support No. 2FWE-PSSH-
A& ee Attachment £, S

SWEC will provide the independent review and signature as part
of the ASME I[Il stress reconciliation program as described in
28VM=~156 by June of 1985.

CALCULATION NO. 12241-NP(N)=-Z-16A-040-Y (Support No. 2FWE-PSR~
ee Attachment E,

SWEC will provide the independent review and signature as part
of the ASME III stress reconciliation program as des:ribed 1in
28VM=156 by June of 1985.

CALCULATION NO. 12241-NP(N)=Z=16A-041-4 (Support No. 2FWE-PSR-
ee ACtachment £,

SWEC will provide the independent review and signature as part
of the ASME LIl stress reconciliation program as described in
28VM=-156 by June of 1985, :

CALCULATION NO. 12241-NP(N)=Z~-16A=117-2 (Support No. 2FWE-PSSP~-
ee Attachmant E,

SWEC will provide the independent review and signature as part
of the ASME [II stress reconciliation program as described in
28VM=156 by June of 1985,

CALCULATION NO. 12241-NP(T)=Z-16A-009-4 (Support No. 2FWE-PSA-
ee Attac nt &,

SWEC will provide the independent review and signature as part
of the ASME III stress reconciliation program as described in
28VM=156 by June of 1985.

CALCULATION NO. 12261-NP(N)=Z-16A=~004~3 (Support No. IFWE-PSA~
e« Attachment £,

SWIC will provide the independent review and signature as part
of the ASME [II stress reconciliation program as described in
25V%=156 by June of 1985,

CALCULATION NO. 12261-NP(F)=-Z=16A=011-6 (Su-port No. 2FWE-PSA-
e Attachmant £,

SWEC will provide the independent review and signature as part
of the ASME [II stress reconciliation program as described in
28VM=156 by June of 1985,



AUXILIARY FEEDWATER SYSTEM (FWE) (Continued)

CALCULATION NO. lZZ“l-NP(N_)-Z-NA'OOS-A (Support No. 2FWE-PSR-
Y ee Attachment &, SED)

SWEC will provide the independent review and signature as part
of the ASME [II stress reconciliation program as described 1in
28VM=-156 by June of 1985,

CALCULATION NO. 12261-NP(N)=-Z-16A-013-4 (Support No. 2FWE-PSR-
ee Attachment £, S

SWEC will prov .e the independent review and signature as part
of the ASME , [ stress reconciliation program as described in
28VM=156 by June of 1985.

CALCULATION NO. 12261-NP(N)=2~16A=006~4 (Support No. 2FWE-PSR~
ee Attachment £,

SWEC will provide the independent review and signature as part
of the ASME III stress reconciliation program as described in
28VM-156 by June of 1985.

CALCULATION NO. 122641 -NP(N)=Z-16A~014~3 (Support No. 2FWE-PSA~
ee ACCachment &,

SWEC will provide the independent review and signature as part
of the ASME (1l stress reconciliation program as described in
28VM-~156 by June of 1985.

CALCULATION NO. 12241 -NP(N)=Z~16A=017~4 (Support No. 2FWE-PSR~-
ee Attachment E,

SWEC will provide the independent review and signature as part
of the ASME IIl stress reconciliacion program as described in
28VM~156 by June of 1985.

CALCULATION NO. 12261-NP(N)-Z~16A~015-3 (Support No. 2FWE-PSR-
e ACtac nt &,

SWEC will provide the independent review and signature as part
of the ASME (Il stress reconciliation program as described in
218VM=156 by June of 1985,

CALCULATION NO. 12261 -NP(N)=2~16A=109=0 (Support No. 2FWE~-PSST-
ee Attachment £,

SWEC will provide the independent review and signature as part
of cthe ASME III stress reconciliation program as described in
218VM=156 by June of 1983,



AUXILIARY FEEDWATER SYSTEM (FWE) (Continued)

CALCULATION NO. 12241-NP(T)-Z-16A-119-0 (Support No. 2FWE-PSA-
ee Attachment E, S

SWEC will provide the independent review and signature as part
of the ASME [II stress reconciliation program as described in
2BVM-156 by June of 1985.

CALCULATION NO., 12241-NP(N)=Z~-16A-002-4 (Support No. 2FWE-PSR~-
ee Attachment £,

SWEC will provide the independent review and signature as part
of the ASME [Il stress reconciliation program as described in
28VM=156 by June of 1985,

CALCULATION NO. 12241-NP(N)=2-16A-003-3 (Support No. 2FWE-PSR~
ee Attachment E, )

SWEC will provide the independent review and signature as part
of the ASME III stress reconciliation program as described in
28VM~156 by June of 1985.

SWEC will provide a astatement to Cthe calculation describing
that the over wald is adequate during the engineering confirma-
tion update as described in 2BVM=122 by June 1985.

CALCULATION NO. 12241-NP(N)-2-16A=001-3 (Support No. 2FWE-PSR-
ee ACCac at &,

SWEC will provide the independent review and signature as part
of the ASME III stress reconciliation program as described in
28VM=156 by June of 1985,

CALCULATION NO. 12241-NP(N)=Z=16A-010-4 (Support No. 2FWE-PSR~
tac nt £,

SWEC will provide the independent review and signature as part
of the ASME I[II stress reconciliation program as described in
28VM=156 by June of 1985,

CALCULATION NO. 12241=NP(N)=2~-16A-007-4 (Support No. 2FWE-PSR-
@e Attachment E,

SWEC will provide the independant review and signature as part

of the ASME LIl stress reconciliation program as described in
28VM=156 by June of 1985,



AUXILIARY FEEDWATER SYSTEM (FWE) (Continued)

CALCULATION NO. 12241-NP(N)-2-16A-058-3 (Support No. 2FWE=-PSR-
062Y) (See Attachment E, SED)

SWEC will provide the independent review and signature as part
of the ASME [II stress reconciliation program as described 1in
28VM=-156 by June of 1985.

CALCULATION NO. 12241-NP(N)=Z-16A-018-4 (Support No. 2FWE-PSA-
518Y) (See Attachment E, SED)

SWEC will provide the independent review and signature as part
of the ASME [Il stress reconciliation program as described in
28VM=-156 by June of 1985.

CALCULATION NO. 12241=NP(N)=Z-16A-097-2 (Support No. 2FWE-PSR~-
ee Attachment £,

SWEC will provide the independent review and signature as part
of the ASME III stress reconciliation program as described in
28VM=156 by June of 1985,

CALCULATION NO. 12241-NP(T)=Z~16A-121-1 (Support No. 2FWE-PSA-
See Attachment E,

SWEC will provide the independent review and signature as part
of the ASME III stress reconciliation program as described in
28VM=156 by June of 1985,

CALCULATION NO. 12241-NP(N)-Z=16A~112-0 (Support No. 2FWE-PSST-
§ Attac c E,

SWEC will provide the independent review and signature as part
of the ASME III stress reconciliation program as described in
28VM-156 by June of 1983.

CALCULATION NO. 12241-NP(T)=-Z~16A-120-0 (Support No. 2FWE-PSR-
Ctac at £,

SWEC will provide the independent review and signature as part
of the ASME IIl stress reconciliation program as described in
28VM=-156 by June of 1983,

CALCULATION NO. 12241-NP(N)=-Z-16A-008-3 (Support No. ZFWE-PSA-
Attac tE,

SWEC will provide the independent review and signature as part

of the ASME I[Il stress reconciliation program as described in
2BVM~156 by June of 1985,
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1.

AUXILIARY FEEDWATER SYSTEM (FWE) (Continued)

CALCULATION NO. 12241-NP(T)-Z-16A=067-4 (Support No. ZFWE-PSR-
050Y See Attachment E, SED

SWEC will provide the independent review and signature as part
of the ASME Il stress reconciliation program as described in

2BVM=156 by June of 1985.

CALCULATION NO., 12241-NP(N)=Z~16A-115-0 (Support No. 2FWE-PSST~
3152X) (See Attackment E, SED

SWEC will provide the independent review and signature as part
of the ASME I[Il stress reconciliation program as described 1in
28VM=-156 by June of 1985.

CALCULATION NO. 12261-NP(N)=Z~-16A~116=0 (Support No. 2FWE-PSR~
e Attachment E,

SWEC will provide the independent review and signature as part
of the ASME [II stress reconciliation program as described in
28VM=156 by June of 1985.

CALCULATION NO. 12241-NP(T)=2-16A-100-0 (Support No. 2FWE-PSR~

SWEC will provide the independent review and signature as part
of the ASME III stress reconciliation program as described in
28VM=-156 by June of 1985.

CALCULATION NO. 12241-NP(T)=Z-16A-099-0 (Support No. 2FWE-PSR~
Attac at E,

SWEC will provide the independent review and signature as part
of the ASME I1l stress reconciliation program as described in
28VM=156 by June of 1983,

RESIDUAL REAT REMOVAL SYITEM (RHS)

ISOMETRIC Dws NO. 107113~18 (See Attachment E, MED)
s e

The Westinghouse symbol will de added next to Material Item
Mo. | to indicate thec it is & Wescinghouse supplied component.
Revision will be made by July 18, 1984,

ISOMETRIC DRAWING NO. 10711518 (See Attachment E, MED)

Material ftem Mo. | will be changed from 10-BM74 to 10=BA76D by
July 16, 1984,

Material Izem No. 2 will ba changed froe 2-RHS-FE600B(B-) to 2~
RHS-FESNT78(B=) by July 16, 1984,
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RESIDUAL HEAT REMOVAL SYSTEM (RHS) (Continued)

[SOMETIC DRAWING NO. 107117-3A (See Attachment E, MED)

The Westinghouse symbol will be removed from Material [tem
No. 1 by July 15, 1984,

Piping Class 602 will be indicated for Material I[tem No. 3 by
July 15, 1984,

[SOMETIC DRAWING NO. 110726-1C (See Attachment E, MED)

Piping Class 302 will be added to Material [tem Nos. 2 and 8 by
July 18, 1984,

The Westinghouse symbol will be added to Material I[ctem Nos. 3
and 9 by July 18, 1984.

CALCULATION NO. 12241-NP(N)=X71B-0 (See Attachment E, MED)

The assumed dimensions and weights for valves HCV-750B, FCV-
6058, and FE-6008 will be reconciled during the Stress Recon-
ciliation Program schedule for completion by April 1985.

All references in the calculation sheets to the 1980 ASME 1984
Code will be deleted and reference to EMTR-605 will be added.
This change will be made during the Stress Reconciliation Pro-
gram to be completed by April 1985.

STRESS DATA PACKAGE SI-RM-76A (See Attachment E, MED)

Zaro or full by-pass conditions with pump P21B in operation
vere not considered in this package. These conditions will be
addressed in the next issue of the package by September Ra
19“.

Sources for line pressure and Cemperature are not sdequately
ceferenced to allow verification. SWEC will revise the package
to include this information by July 23, 1984,

SPEC. NO., 28VS-920 (See Attachment E, MED)

Page 1-42, Item 2, of the Specification staces that insulation
shall be removable for & minimum distance of 121 inches on
either side of the circumferential weld center. SWEC STD=MP~-
1097-4=1 indicates a minimum distance of 14 inches required .
2:?8-9‘22 vill be reconciled to agree with the SWEC STD by July
15, 1984,
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RESIDUAL HEAT REMOVAL SYSTEM (RHS)

DWG 10080-RE~-34AL-8 (See Attachment E, EED)

Revise drawing Note 3 to read l'6" instead of 16". Revision
will be issued by December 31, 1984,

DWG 10080-RE~|F~4A (See Attachment E, EED)

Revise drawing to show 2RHS*P2lA to be controlled from the
Alternate Shutdown Panel. Revision will be issued by October
28, 1984.

DWG L0080-RE-IV-4 (See Attachment E, EED)

Revise drawing to agree with 12241-LSK-25-78 through 7E to show
certain MOVs to be controlled at the Alternate Shutdown Panel.
Revision will be issued by September 30, 1984, Also, revise to
show breaker size Fl0 inscead of DIO for MCC cubicles which
feed MCC cubicles which feed MOVs 2RHS*MOV720A and 2RHS*MOV7208
(2-£05/03C and 2-E06/02D). Revision will be issued by Septem-
ber 130, 1984,

DWG 10080-RE-32C-9C (See Attachment E, EED)

Revise drawing Section (65-65) to clarify that the specified
2/0 AWG ground cable is typical to jumpers (on cable tray) as
wall as the ground tie. Revision will be issued by December
31, 1984,

DWG 10080-RM=76A (See Attachment E, EED)

Revise the drawing to show 2RHS*FTS05A to be "Blue(B)" channel
color not "Red(R)." Revision will be issued by October 31,
1984,

CALCULATION E-66 dated October 12, 1983 (See Attachment E, EED)
Revise calculation to read 10.305 MCM, Revision will be issued
by December 31, 1984, Also, revise calculation to reflect a
saxisus allovable temperature of 250°C and a resultant minimua
conductor size of ODAWG. Revision will be issued December |,
1984,

CALCULATTON E-20, Revision 2 (See Attachment £, EED)

Purther discussion is required with SWEC to resolve che SKvV
motor feeder cable size calculativa for the 400 hp auxiliary
feedvater pump. SWEC wants to use 350°C for the T or
Taax L0 the equation. DLC checked with cthe vendor who
agrees that 250°C should be substituted into the equation for
T2.
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RESIDUAL HEAT REMOVAL SYSTEM (RHS) (Continued)

28VM=-114 (See Attachment E, EED)

Revise the 2BVM to show 2RHS*FTS05A to be "Blue(B)" channel
color not "Red(R)." Revision will be issued by December J1l,
1984,

28VM=42, Revision | (See Attachment E, EED)

Revise the 2BVM to show a cable ampacity derating factor for
cables in a tray wrapped with a | hour fire rated material.
SWEC is considering a derating factor of 0.85. Revision will
be issued by March 1, 1985,

DWG 10080-RE-33H~5C (See Attachment E, EED)

Revise drawing (Detail D) to indicate the size of the grounding
cable through the shake space to be 2/0 stranded per 28VM=-18,
Revision will be issued by October 30, 1984, Also, revise
drawing to indicate a fourth ground path for transformer TR-2C
and TR-2D (Detail B). Revision will be issued by October 10,
1984,

FSAR, Page 8.3-66, ltem 9 (See Attachment £, EED)

Revise to incorporate splicing of the ground conductor in trays
at the electrical penetrations. Drawing 10080-35A-7E, Note 3,
already states that Type IX penetracion pigtails will be
spliced in the tray.

DWG 10080-RE-4FA~5 (See Attachment D, EED)

Revise the drawing to show an asterisk instead of a dash for
transmitter ZRHS*PFTH0SA, B mark number to indicate cthat it is
safety related. Revision will be issued by August 30, 1984,
Also, revise the drawing to show the instrument channel colors
for IRHS*FTH05 A-Blue(B) and 2RHS*FT6058 Yellow(Y). Presently,
they are shown as "no color"-(N). REvision will be issued by
Auguat 30, 1984,

Baed 10080-RE~16X~4 (See Attachment D, EED)

Revise the drawing to show the instrument channel colors for
IRHS*FTH05A~B1ua(B) and 2RAS*FTE0SE Yellow(Y). Presencly, they
are shown as "no color"=(N). Ravision will be issuad Dy August
j0, 1984,



RESIDUAL HEAT REMOVAL SYSTEM (RHS) (Continued)

DWG 10080~RE-36Y~4 (See Attachment D, EED)

Revise the drawing to show the instrument channel colors for
JRHS*FTH05A-Blue(B) and 2RHS*FT605B Yellow(Y). Presently, they
are shown as "no color"<(N). Revision will be issued by August
30, 1984,

DWG lOOlO-Il-ZGlld (See Attachment D, EED)

Revise the drawing to incorporate the Class lE power supply for
JRHS*FTH0SA. Revision will be issued by October 10, 1984,

APCSB 9.5~1 (See Attachment D, EED)

The mark numbers shown as 2FWS*FT605A, B should be changed to
show the mark numbers as 2RHS*FT605A, B. Revision will be
issued by December 28, 1984,

FPER (See Attachment D, EED)

This documant will be revised to add that & manually operated
vater deluge system is provided for each pump - ZRHS*P21A, B.
lonization and photo-electric smoke detectors are provided to
alarm in the Control Roowm.

DWG 10080-RE~16BC (See Acttachment D, EED)

Revise the drawing to incorporate the Class LE power supply for
IRAS*FTS058. Revision will be issued by October 10, 1984,

DWG 10080~RE-4BD=5 (See Attachmenc D, EED)

Cable 2RHSIBX00L is to replace cable 2RHSANX00L shown on draw=
ing 10080-RE-4BF-5. Cable 2RHSAYX002 is to replace Cable
IRRSSNX00] shown on drawing l0080-RE-4BH-5. Note: The channel
color blue(B) as shown in Cable No. 2RASIBX00L now conflicts
with the 25VM=114 which shows the cable to be red(R). Drawings
LOOB0=RE~4FA, 36X, and J6Y should also be checkead for the

proper instrument channel color. ;

Drawings 10080-RE~J6BR and J6BC will be revised by October 10,
1984,
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RESIDUAL HEAT REMOVAL SYSTEM (RHS) (Continued)

CALCULATION NO, 12241-NP(N)=2-71A-002-3 (Support No. 2RHS~PSSH~-
002A and ) ZS“ Attachment E, SED)

SWEC will provide the independent review and signatures or part
of the ASME [Il Stress Reconciliation Program as described in
28VM=156 by April 1985.

SWEC will provide a statement to the calculation describing the
adequacy of the rod and 2C4 x 5.4 during the ASME [II Recon=
ciliation Program as described in 2BVM=156 by April 1985.

CALCULATION NO. 12241-NP(N)=2-71A-041~3 (Support No. 2RHS-PSSP~-
ee Attachment E, )

SWEC will provide the independent review and signatures or part
of the ASME IIl Stress Reconciliation Program as described in
28VM=156 by April 1985,

CALCULATION NO, 12241-NP(N)=Z~107A=l41-5 (Support No. ZRHS-PSA-
14 ee Attachment E,

SWEC will provide the independent review and signatures or part
of the ASME [II Stress Reconciliation Program as described in
28VM=156 by April 1985,

CULATION NO. 12241-NP(N)=Z~-71A=004~4 (Support No. 2ZRHS-PSR-
gﬁ’ “'c'o :ttn=u: l. SED)

SWEC will provide the independent review and signatures or part
of the ASME 11 Stress Reconciliation Progrem as described in
28VM=156 by April 1985,

CALCULATION NO, 12241-NP(N)=Z~71A=040~] (Support No. 2RHS~PSSP~
% ACCachment B,

SWEC will provide the independent review and signatures or parc
of the ASME III Stress Reconciliation Program as described in
18V-156 by April 1985,

ON NO. 12261 -MP(N)=2-71A=038~3 (Support No. 2RHS~PSSH~
w% Attachment ¥, SED) '

SWEC will provide the independent review and signatures or part
of the ASME IILl Stress Reconciliation Progrem as described in
28VM=156 by April 1983,

SWEC will provide & statement to the calcuiation describing the
adequacy of the wald which attaches the beam brakcet to the TS
6x6 during the ASME [I[ Reconciliation Program as described in
18VM=156 by April 1985,
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RESIDUAL MEAT REMOVAL SYSTEM (RHS) (Continued)

CULATION N), 12261-NP(N)=2=71A=057~1 (Support No. 2RHS-PSSP-
gah’ TSee Actachment E, SED)

SWEC wil! provide the independent review and signatures or part
of the ASME IIl Stress Reconciliation Program as described in

28VM~156 by April 193%.



D.

PHASE LV FOLLOW-ON

i.

AUXILIARY FEEDWATER SYSTEM (FWE)

CALCULATION E-66 (See Attachment F, EED)

nevise the calculation to indicate a maximum allowable conduc-
tor temperature of 250°C as recommended by IEEE-80, 1976. The
revision will be issued by December |, 1984,

Draft Environmental Qualification Submittal Table 3.ll-1 (See
ttachment F,

Revise Table 3.ll=l to correct the elevation of flow transmit-
ters 2FPWE*PL1100A2, B2, Cl from 735'6" to 707'6". The revision
will be issued by September 28, 1984,

APSCB 9.5-1 Section 3.5 (See Attachment F, EED)

Add the description of 2FWE*FTIO0A, B, C to Section .5 of
APSCB 9.5-1. Revision will be issued by December 28, 1984,

RESIDUAL HEAT REMOVAL SYSTEM (RHS)
DWG 10080-RE~IV-4 (See Attachment F, EED)

Revise the drawing to ehow the MCC breaker size for
2CCP*MOVL12A as "B10" not "C10."

Also, revise the drawing to show the MCC Dbreakers for
IJRHS"™MOV70LA and 2RHS*MOV702A to be size "G10" noc "J10."

DWG 10080-REZ~1Y (See Attachment F, EED)

Ravise the drawing to show the correct breaker size for
ZRHS™MOV7S0A to be "D10" net "Cl0."

Electric Motor and Load List Report No. PES 400 daced A eil 16

Revise the Report PES 400 to show the locked rotor current of
5.9 smpe for 2CCP"MOV1128. Also, revise the report to show the
lockad roto current of |2 ampe for ZRHS™MOV730A.



RESIDUAL HEAT REMOVAL SYSTEM (RHS) (Continued)

28VM=-38 dated April 19, 1984 (See Attachment F, EED)

This 2BVM recommends 4/0 solid copper ground cable for the
4160V swgr. ZAE and 20F. 4/0 stranded copper is actually
installed. Also, one and of 2DF 1is grounded with stranded 500
MCM copper. SWEC is investigating the best solution for noted
inconsistencies and will submi: the resolution to DLC by July
6, 1984.

EFAR (!nlxnnctyglfFiold AC:‘°'uﬁﬂﬁ2£:l.(s" Attachment ¥, EED)

An EFAR will be issued by July 13, 1984 to insrall the proper
nameplate for 2RHS*MOV70lB or Compartment 9A uFf MCC*2-E06. The
nameplate is presently blank.

Also, an EFAR will be issued by July 13, 1984 to install the
proper nameplate for 2RHS"™MOV702A on Compartment 8A of MCCw2-

E0S. The nzmeplate is presently blank.

FSAR Table 3.1!-! (See Aitachment F, EED)

Revise Table 3. .ll1-i of the FSAR to show the elevation of
IRHS"MOV7SOA, ® to 707'6"™ not 720'6".




RECOMMENDATIONS

Based on the results of the DBDA Program, the following recommenda-
tions have been generated:

l.

5.

The preceding follow-on items be tracked through to comple=
tion.

Endorsed DBDs that are revised be considered for re-endorsement
or reconfirmation, as applicable.

New design basis documents be consid:red for DBDA endorsement
or confirmation, including the following DBDs:

a. 2BVM=122 Confirmation/Update Program (3-5-84)

b. 2BVM=153' Guidelines for Qualification of Plate Embedded in
Concrete

¢, 2BVM-156 ASME [II Stress Reconciliation

d. 2BV4=160 Tracking of Attachments to Structural Steel

«. 28VM-165 Hazards Analysis

€. 28176 ' Seiomic Raceway Qualification

g§. 28VM=176 Seismic Task Group

h. 28VM=179 ' ASME Code Paseline Document

EADCRs and asddenda and revisions to Design Specifications
affecting ASME (Il requirements be reviewed for DLC concur=
rence.

A selective sampliug of sdditional electrical calculations (E-

Series) de reviewod to investigate the possibility of generic
deficiencies.
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OTHER PARTICIPANTS

JAMalloy Duquesne Light Company Quality Assurance Engineer
EKnapek Duquesne Light Company Engineer

An audit entrance meeting was held November 14, 1983 to present the
purpose, scope, and conduct of the audit and to introduce the audit
participants to each other. Attendees at this meeting are identified
on Attachment 1.

A status meeting was held December 9, 1983 to discuss preliminary
results and to identify areas requiring additional investigation and
information. Attendees at this meeting are identified on Attachment 2.

During the period December 12, 1983 to February 9, 1984, audit results

were finalized. A Post-Audit Conference was held on February 13, 1984.
Attendees at this couference are identified on Attachment 3.
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2.0 PURPOSE

The objective of the audit was to evaluate the technical adequacy of
the engineering and design documents prepared by the Beaver Valley Uait
2 Project. The objective was achieved by reviewing portions of the
Fuel Pool Cooling and Cleanup System as well as associated portions of
the Fuel Building and equipment to determine if the system has the
capability to provide adequate cooling as defined by the FSAR, NRC
Standard Review Plans, and applicable Regulatory Cuides and Codes.

2.0~-1




3.0

SCOPE

In general, the audit sampled those engineering and design documents
that describe, define, support, procure, construct, and evaluate the
capability of the Fuel Pool Cooling and Cleanup System to provide
adequate cooling to the spent fuel during normal, abnormal, and
accident operating conditions. Considerations included, but were not
limited to:

a. Quantity of fuel to be cooled.

b. Pool water: levels and make-up; radiation levels; temperature;
corrosive products; impurities.

s Alternate cooling capability.

d. Leak and/or failure detection and isolation.

e. Piping systems.

Instrumentation and controls.

g Seismic and environmental qualification parameters.
h. Materials of construction.

1. Supporting and housing structures and systems.

fo Gectechnical inputs.

k. Electrical power distribution systems.

3.0-1



EA-118

4.0 CONCLUSIONS AND SUMMARY OF RESULTS

Overall conclusions and results, major concerns and concerns of a general
nature are presented in this section. Detailed discussions of results for
each discipline audited are contained in Section 6. Audit Observations
(AOs) have been written and are contained within Section 5.0 where specific
Project or Division action is required.

Various
grouped

l.

The areas

inconsistencies were identified within the design process and may be
into the follcwing general concerns:

Inconsistencies between design documents and the FSAR indicate a
need for continued vigilance to maintain the FSAR and design
documents in agreement.

Incomplete technical justification, or documentation thereof, was
identified in most disciplines audited. The concerns range from
no calculations available to justify information in design
documents, through not all design conditions addressed within
calculations, to the failure to present all assumptions or other
rationale that forms the basis of the analysis.

Inconsistencies between interfacing discipline documents indicate
a need for improved communications between disciplines. It was
not always obvious to project personnel what information should be
transmitted to other disciplines. For example, information found
in some discipline calculations invalidate information contained
in interfacing discipline documents.

Inconsistencies in documentation and errors within discipline
documents indicate the npeed for increased emphasis on detailed

document reviews.

of major specific concern, which are addressed in the AOs

contained in Section 5, are as follows:

1.

Emphasis needs to be placed on the preparation of calculations to
juctify cable sizing and to clarify and supplement electrical
design criteria. The lack of complete cable sizing calculations
has resulted in undersized electrical cables being specified and
released for installation.

Project reviews of vendor technical documents have not identified
design analysis deficiencies or deviations from specification
requirements. Some of these vendor deficiencies were caused by
incomplete design specifications (which are presently being
addressed in response to EDM 83-15). However, the deficiencies
and deviations from specification requirements and the impact on
interfacing disciplines are not being addressed.

Technical justification of the Fuel Pool Cooling Heat Exchanger's
freely sliding support configuration has not been provided nor is

the sliding support configuration consistent with that of a freely
sliding support.

4.0-1



4. Operating restrictions for the protection of Fuel Pool Clean-up
Pumps have not been included within the Fuel Pcool Cooling and
Purification System chapter of the Operating Manual.

Dy The HVAC Installation specification and drawing do not include
sufficient requirements for weld joint designs for rectangular
welded ducts. Prompt action is required to resolve this concern
to minimize any effect it may have on construction. A ROAP (EA
task No. 1707) was submitted by the Millstone 3 project on a
related problem which is presently being investigated.

The extent to which these general and major specific concerns are applicable
to other systems is the responsibility of the Project.

These concerns reemphasize the need for an engineering confirmation program
(as is presently under development by the Project) to document the technical
adequacy of the final design.

In general, with the exceptions and inconsistencies identified above and
based on the documents reviewed, the design of the Fuel Pool Cooling and
Cleanup System 1is technically adequate, including analyses prepared to
support the design; the system has the capability to perform its intended
functions; and the design is in agreement with the project positions taken
on the NRC Standard Review Plan.



5.

0

EA-118

AUDIT OBSERVATIONS

The Audit Observations (AOs) resulting from this audit are contained in this
section. They are as follows:

Audit Observation Number Subject Action Party
12241-168 Materials P. RaySircar
12241-169 Number Not Used

12241~-170 Electrical P. RaySircar
12241-171 Nuclear Technology P. RaySircar
12241-172 Structural P. RaySircar
12241-173 Engineering Mechanics P. RaySircar
12241-174 Geotechnical P, RaySircar
12241~-175 Control Systems P. RaySircar
12241-176 Power P. RaySircar
NT-012 Nuclear Technology J. H. Fletcher

Reply forms associated with cthe above AOs have been provided to the
appropriate action parties.

In accordance with SWEC policy, corrective action should be completed and
preventive action implemented within 60 days of receipt of this report. If
overriding factors preclude completion of actions within 60 days EAP 18.1
provides methods for obtaining management approval to extend the completion
date.

3.0~1
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STONE & WEBSTER ENGINEERING CORPORATION | AO. NO. 1241-1678

ENGINEERING ASSURANCE DIVISION

AUDIT OBSERVATION PAGE 1 OF |
ORGANIZATION AUDITED _foover Volley 7 vroject

ACTIVITY AUDITED Materials Engineering

AUDIT DATE 11/28 - 12/8/83 AUDITOR(S) _MHcrard!

PERSON(S) REPRESENTING
AUDITED ORGANIZATION UVPatel _REFERENCE(S)

REGUIRED REPLY DATE 2 -/ Z - Z4 ACTION ASSIGNED __fovC

ircar

DESCRIPTION OF CONDITION(S)

For complete details and recommendations, see the refer
gsections.

A. Specifications

Specifications are not always complete or consistent
documents.

1. Specification 2BVS-19A does not include acceptance

properties are not addressed in specifications
2BVS-92C. (See Section 6.€.2.1, para. &)

3. The welding requirements in specification 2BVS-935
(See Section 6.€.2.4, para. 1
sufficient requirements for weld joint designs for
welded duct SXH/LL. (See Section 6.6.2.4, para. 2)

B. Supplier Technical Document Review

1. The Lead Materials Engineer is not indicating on Suppl
which revision/addendum of the specification the

-

reviewed to. (See Section 6.6.2.5. para. 3)

[his audit observation identifies those items contained in the Materials
Engineering sectioan of the audit report that require a formal response.

enced report

with other

criteria for

pressure boundary welds. (See Section 6.6.2.1, para. 4)

2. The definition and limitations of the essential wvariables
associated with the btending process to assure final materials

2BVS~-58 and

are not in

compliance with the Project's position on Regulatory Guide 1.52.
3
J

4. Specification 2BVS-935 and drawing 2HVS*FN-204 A&B do not include

rectangular

ier documents
document was
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STONE & WEBSTER ZHGINEERING CORPORATION | AD. NO. 1 241-170

ENGINEERING ASSURANCE DIVISION
AUDIT OBSERVATION PAGE 1 OF >

ORGANIZATION AUDITED __ Beover Valley J Project

ACTIVITY AUDITED Electrical Engineering
AUW D.‘Tl 11/28 - 1 :1'/9"‘-.’ 3 ‘umom KNKhanna
PERSON(S) REPRESENTING

AUDITED ORGANIZATION __atherwics  pEFERENCE(S)

REQUIRED REPLY DATE i Lf- £ _ ACTION ASSIGNED _“Rayoircar

DESCRIPTION OF CONDITION(S)

This Audit Observation identifies those items contained in the
electrical section of the audit report that require a formal
response. For complete details and recommendations, see the
referenced report sections.

A. Calculations:
ks Calculations for sizing power cables are not adequate

because voltage drop was not properly considered. (Section
6.2.2.1, item 2.c).

2. No formal calculations tc verify adequacy of area or pool
lighting were available. (Section 6.2.2.7, item 1).
B. One Line Diagrams:
L. The trip sectings for the redundant fuel pooi heat
exchangers fed from MCC*2-E03 and MCC*2-EQ4 are Cl0 and
810, respectively. It is not clear why trip settings are
different. (Section 6.2.2.3, item l.a).
- The designator for load 2HVR-FM-264D to MCC*2-E04(F) should
be 1E, an asterisk is missing. (Section 6.2.2.3, item
1.b).
¥s [he Emergency Fire bBooster Pump 2FPW-36 is shown without an
asterisk (non lE) on the One Line Diagram, but is shown
with an asterisk (lE) in all other documents (e..g., Motor
& Load Lists, e¢tc). (Section 6.2.2.3, item l.c).
C» Electrical Design Criteria are incomplete and are not always
clear.
1. Applicable industry or regulatory documents are nct listed
in any of the design criteria. (Section 6.2.2.5, item
0%
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1-170

ENGINEERING ASSURANCE DIVISION

AUDIT OBSERVATION PAGE ? OF 2

s In 2BVM-38, (Grounding Criteria) speci

al grounding

requirements for NSSS instruments are not included or

referenced. (i.e., Isolated grounding for

control and

instrument panels in the Control Room is not addressed).

(Section 6.2.2.5, item 2.a).

8 In installation specification 2BVM-931, the
30" vertical separation, 16" vertical separ
horizontal separation in item C is not clear.

intent of the
ation, and 6"
The basis of

48" in item D is not clear. (Section 6.2.2.5, item 3.b,

1&2)
5 Cable criteria, 2BVM-42, does not include
sizing 125V dc¢ locads and power cables for

motor operated valves. (Section 6.2.2.5, ite

D. It is not clear why some grounding calculations an

a method for
safety related
m 4.a).

d drawings are

marked QA Category I/Nuclear Safety Related, when grounding is

considered as Category III. (Section, 6.2.2.6, it

em 1).
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STONE & WEBSTER ENGINEERING CORPORATION | AO.NO. 1 0

ENGINEERING ASSURANCE DIVISION

AUDIT OBSERVATION PAQGE 1 OF

ORGANIZATION AUDITED __lcover Valley 2 Project

ACTIVITY AUDITED Nuclear Technology Division

AUDIT o"'! 11/28 - 12/9/83 ‘uonom WAWagner /WTHotchkiss
PERSON(S) REPRESENTING

AUDITED ORGANIZATION e _REFERENCE(S)

REQUIRED REPLY DATE 7 /7" £ ACTION ASSIGNED _iov lrcor

DESCRIPTION OF CONDITION(SK

This audit observation identifies those items contained ir the Nuclear
Technology Radiation Protection and Licensing sections of the audit report
that require a formal response. For complete details and recommendations
see the referenced report sections.

| The review of radiation protection calculations indicates that
additional calculations are required and some calculations are 1in
reed of revision to justify design parameters.

a. To wverify cthe adequacy of the shielding and designated
radiation tolerance zone levels associated with the fuel
building. These calculations do not take into consideration PWR
operational data for activated corrosion products and any
difference between the BV-l design such as the use of high
density fuel storage racks. (Section 6.7.2.1 item l.a. & k.)

b. To verify that the {uel handling accidents or other design basis
events do not exceed the limiting case for controel roonu
habitability which is presently defined as a lose of coolant
accident (LOCA). (Section 6.7.2.3 item 1.)

Ce Calculation #12241-UR(B)=~265-0 uses the results of a Millstone 3

calculation which contained outdated source term data developed
from a superseded version of computer program RADIOISOTOPE. As
required by a memoc from the program sponsor (Klandclo to all
RADIOSOTOFE code users dated June 26, 1981) fission product
source terms decayed from greater than 24 hours using the old
revision were not re-evaluated. (Section 6.7.2.1 item 2.b.)

d. Calculation #12241-UR(B)-208-0 contains the following concerns:
(Section 6.7.2.2 item 2.b.)

Calculation is marked QA Category II in lieu of QA Category
I even though the results support Category 1 equipment
qualification.




STONE & WEBSTER ENGINEERING CORPORATION | ap. NO. !Z2041-171
ENGINEERING ASSURANCE DIVISION
AUDIT OBSERVATION

]
PAGE - OF '
2, Calculation is not marked confirmation required even though
the data is based on an I0C which states that data is

preliminary and needs to be confirmed,

3. Calculation addresses the fuel pool filters and they are
not contained within the fuel building scope.

4, Calculation does not address piping integrated dose.
€. Calculation 12241-UR(B)-183-1 incorrectly indicates the multiplie:
to be used for a semi-infinite cloud. (Section 6.7.2.2 item
2eCv)s
as The following inconsistency with the FSAR was identified: (Section

6.7.2.1 item 3.b.).

FSAR table 12.3.1 states that zone II is an unrestricted area
maintained at less than 2. mrem/hour. By definition, per
10CFR20, an unrestricted area is less than 2 mrem/hour.

L = The following inconsistencies with 2BVM-119, Rev. 3, "Environmental
Conditions for Equipment Qualification Requirements", were
identified. (Section 6.7.2.2 item l.a., b., & c.)

a. Table II1 does not list the fuel handling accident as a
design basis for envir ament conditions.

b. Appendix C does not contain calculation #12241-UR(B)-242-0, the
basis for the pest-LOCA gamma vaiues.

Cs The accident beta values in 2BVM-119 are based on 6-month
post~LOCA conditions instead of one year post-LOCA conditioms.

4. A detailed review of radiation monitors associated with the fuel
building indicated many inconsistencies within the specification and
with other documents. (Section 6.7.2.5 item l.a. & b. and item 2.a.
through f.).

s 8 The scope of the ALARA program is limited and consideration should be
given to expand the program to include more extensive review of
sys 1 related items, design changes and additional operational data
gathering. (See Section 6.7.2.7 item l.a., b., c. & item 2).

6. A review of the Failure Mode and Effects Analysis (FMEA)
revealed:

a. Various failures in motor operated valve control circuits are
shown on the FMEA as causing valve closure although the actual
failure effect is to prevent valve opening. (Section 6.5.2 item
1).
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STONE & WEBSTER ENGINEERING CORPORATION | AO. NO. [ 001-177

ENGINEERING ASSURANCE DIVISION
AUDIT OBSERVAT TN PAGE 1 OF

ORGANIZATIONAUDITED ol - oy @ [ ]

ACTWIT_VAUDITED Structural Engineering
AUDIT DATE 11/28 - 12/8/83 AUDITOR(S) FFChin/GThorne

PERSON(S) REPRESENTING "
AUDITED ORGANIZATION """ REFERENCE(S)

REQUIRED REPLY DATE 2 /7 - F/% _ ACTION ASSIGNED ' o oo

DESCRIPTION OF CONDITION(S)

This audit observation identifies those items contained in the
structural section of the audir report that require a formal response.
For complete details and recommendations see the referenced report

sections.

l. Design Criteria/FSAR
l.1 The Structural Design Criteria dc not include explicit

instructions for the analysis and design of unique conduit and

cable tray supports. (Paragraph 6.9.2.1, item 5)

1.2 The Structural Design Criteria are not consistent with the FSAR
regarding revisions and supplements of design codes. (Paragraph
6.9.2.1, item 4)

1.3 Table SRP No. 3.8.4 in Section 1.9 of the FSAR identifies that
load combinations criteria are not in complete agreement with SKP
J.8.4 but the remarks do not adequately address the difference.

B

(Paragraph 6.9.2.1, item 2).

1.4 There is no evidence that the Structural Design Criteria have been
approved by the Chief Structural Engineer as required by SDM
81-14. (Paragraph 6.9.2.1, item 7)

1.5 Note 3 at the top of page 3,8.35 of the FSAR indicates equations
3.8~1 through 3.8-9 instead of equations 3.8-10 through 3.8-16.

1

(Paragraph 6.9.2.1, icem 8)
38 Calculations

Technical justification in the form of new or revised calculation is
required in the following areas:

2.1 1t does not appear that the floor slab opening between
supports for the fuel pool heat exchanger has been accounted
for in the slab analysis as the opening interrupts the

continuity of the slab. (Paragraph 6.9.2.2, item 1)
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ENGINEERING ASSURANCE DIVISION

AUDIT OBSERVATION PAGE ” OF

2.2 No calculation could be identified that justifies the sliding
support for the fuel pool heat exchangers based on the

interfacc materials. (Paragraph 6.9.2.2, item 2)

v iy L)

2.3 No calculations could be identified or located to justify the
end reactions of filter and ion-exchanger supports within the
supporting cubicle walls. Calculations that substantiated
the cubicle wall iesign could not be located during the

audit. (Paragraph 6.9,2.2, items 5)

2.4 Moment distribution method and assumption are improperly

applied in calculation C38-620 to 628. (Paragraph 6.9.2,2,
item 3)

2.5 Calculation 836.188 has not been updated to reflect the
latest seismic g-values. The calculation references a
deleted seismic analysis document. (Paragraph 6.9,2.2, item
4)

2.6 There is no evidence to indicate that calculations C38.444 to
«430, C38.437 to .443, C38.496 to .514 were Independently
Reviewed. (Paragraph 6.9.2.2, item 7)

¥s Specifications

3.1 Specification 2BVS-407 and 2BVS-904 refer to applicable
documents of different issue than shown in the TSAR.
(Paragraph 6,9.2.3, item 1)

e yfaw.nﬂg

Drawings are inconsistent with both the FSAR and Structural Design
Criteria.

4.1 The difference between structural drawings including
RM-7A-8C/RV-3J-3B and both the FSAR (Pg. 3.8-39) and th

€
Structural Design Criteria (Pg 3-13) in regards to the size
of the opening for transferring fuel elements between the
poocl and the cask area needs to be resolved. (Paragraph

6.9.2.4, item 2)
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STONE & WEBSTER ENGINEERING CORPORATION | AD. NO.

ENGINEERING ASSURANCE DIVISION
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AUDIT OBSERVATION

PAGE 1 OF

ORGANIZATION AUDITED " or Vollov » r

ACYNIT_YAuonEo Engineering Mechani«

Divis

i

AUDITDATE |~ ° — 12/9/83

lUD"ONS) WWang /BCDave/ ILockat
PERSON(S) REPRESENTING a
AUDITED ORGANIZATION /""" " REFERENCE(S) _
REQUIRED REPLY DATE .2 LL L4 ACTION ASSIGNED [0
DESCRIPTION OF CONDITION(S)
[his audit observation identifies those items ontaiced Iin the

Engineering Mechanics section of th

rthe augit

formal response. For complete details
referenced report sections.

$ s Project Specifications are not
established in the FSAR or

oLher

6:.3.2.2.3, item la through d - page ¢

Lo Calculations contain wvarious discrepancies
(See Section €.3.2.2.4, item 1 a3 ¢l rougl
PIPE SUPPORTS
Project Procedures
Project Procedures contain various dise repancies:
2BVM~-102
1. ihe applicability 1Id 1mplementation ir
n the cover of this project procedure
section 6.3. sl Lem a)
y - There is no minipum effective throat
for partial penetration welds. (See
item | b)
2BVM-103
l. Two referenced specificaticps

information on allowable weld shear

ndd

rej

O1L that

1

Ls

recomendations

consistent

cunmen

¢ 3v2

t b |
weld shear stress stated in 2EVM-
welding electrodes of 70ksi are u
explicitly called out in Z2BVS-920,
out in 2BVS=059. (See Section 6.3

requirements

X'c‘\‘-‘-‘. enents

(Cee Seccion

ICK clari

J=3)

lon conrtained

clear \O€Q
113ged

T€éction

ess ae

is correct oni
chis fact
is cleariy

s item %a and

€.3.3

conliliictaing

rh

allowab] €

i1y

«

{ ¢

A8 Nt

1lied

i
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ENGINEERING ASSURANCE DIVISION 122411
AUDIT OBSERVATION

PAGE . OF '

s Procedure 2BVM-10Z gives different allowabie weld shear
stress than ¢the oung stated in 2BVM-103, (Se¢ Section

6:3:.3.2:1 item 3b)

Specificaticas/ESUOWs

JEVSE-059

Ls the envircnmenital congicions contained in specification
2BYVE-059 are incensistent with <ither the FSAR, BSection
3.11 ovr ZEVM-119 (See section 6.3.3.2.2. item 2a)}.

1. The section dealing with the design of base plates and
anchor bolts for pipe supports is not clear whether the
criteria established by NRC 1E Bulletin, 79-02 is to be
used or the more stringeet SWEC criteria. (Recrion
6.3.3.2:2, item 3b)

Latculaticus

For the calculations reviewed, it appears that the supports are
capable of supporting the piping during all the lcading conditions
stipulated in the pipe stresg calculations and are within the
zlleowable stresses contained io the governing code. However, two of
rhe suppert calculations contain departure from procedure 2BVM-102
(ALISC 1.17.5) dealing with minimum weld size.

section 6.3.3.2.3 item 1)

. . { o p—
RO Che governing codae
S
v

The pipe support 2lculations vreviewed alsc corntalued other
incunzistencies that shouléd have been found irp the caleculations
review process. {(Section 6.3.3.2.3, item )

MECRANTCAL

3+ The distributicon of ARS results to the Lead Electricsl
fngineer has not occurred nor is the distribution precess,
as stated in Z2BVM-125, in agreement with current project
practices. (See Section 6.3.4.2.1, item a)

- 4N The Seismic Data Index 18 not being maintained and Seismc
Data Transmittal Forms are nct being used. (See Secti.n
6.3.4.2.1 item 1b)

3. The project dropped the ARS curves vertically after
spreading the peak, a technique that is different from Reg.

Guide 1.122 and justification has not been documented.
{Gection 6.3.4.2.1, item 1b)

S
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&.

The zero period acceleration values used by the Mechanical
sect{ion differ from those gererated by the Structural
sectioa. The values used by the Mechanical group were
Jewer by 307. (Sectfon 6.3.4.2.1, item 2)

There are unclear areas in procurement specifications.
-~ Specification 2BVS-] (Spenct Fuel Pocl Heat Exchanger) was
used and certified as 4 design epecification with ASME code
requirements wissing. Further, this specification does not
svecify how o apply riozzle leads nor were the latest
gefsmic data used. (Sectior 6.3.4.2.2, item la, bé&c)

- Specificatien ZBVYS-40 (Spent Fuel Racks) did oot define
allowable 2mbedwent interiace lcvads during a fuel assembly

2

draop accident. (Section 6.3.4.2.7)

Iv service ripott IM=114, orthogonal npozzle loads were
applied separstely instead of simultaneously. further,
local poszle aralysis omitted shell side loading and the
inconsistencies among the models used throughcut the repert
are not expiadined. Finaglly, the allowable stress used to
accept shell-rozele design differed from that shown in the
sprc. (Sectica 6.32.6.2.2, item 2)

In mechanical calculacivns ~ NM(E)-244~CZ, rev. 0, nozzle
loads vere icpeopetly identified and incorrectly tramslated

¢¢ the cénterline of the vessel. ({Sectipm 6.2.4.2.2, itenm
3 ’)

In structyral analysis reporv 81A098C, the rack-poonl
enl edment. interface load reported was larger thau that
aliowad by Lhe specificacion. (Sectiom 6.3.4...3)

Vender drawings 80C7662, rev. 1 and 80E7653, revs 0 do not
show how the riquirements tor remote undarwater
fastallaticn/remcval and remote leveling of the racks are
met. (Section €.3.4.2.3)

“pecification 2BVS-40 does not contain all the necessary
design criteria for the Spent Fuel Storage Rack.

Thae allowable loads at embedment interface during & fuel
assembly shop alcident are not specified.

The structural acceptance criteria in the specification
does not the meet the c¢riteria of SRP 1.8.4 (though the
vendcr his complied with the SRP criteria). (Section
6.5:4:2. %)
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AUDIT OBSERVATION PAGE - OF -

10. Design changes are not completely controlled.

- The load change reported by the vendor in report
81A0980 was not brought to the attention of the
Structural Group (Section 6.3.4.2.3).

- The change from the use of low density racks to high
density racks has not been incorporated into liner
embedment design (Section 6.3.4.2.3).

- The change deleting a high energy line from the Fuel
Building has not been incorporated into the project
procedure for postulating high energy line breaks,
2BVM-118. (Section 6.3.4.2.4, item 1)
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STONE & WEBSTER ENGINEERING CORPORATION | AO. NO. 12241-174

ENGINEERING ASSURANCE DIVISION
AUDIT OBSERVATION PAGE 1 OF |

ORGANIZATION AUDITED Beaver Vallevy 2 Project

ACTNI‘I’VAumgo Geotechnical
AUDIT DATE _L1/2% - 12/3¢ SRR - oot yets

PERSON(S) REPRESENTING
AUDITED ORGANIZATION D0l REFERENCE(S)

REQUIRED REPLY DATE -2 /2~ §4  ACTION ASSIGNED _Liaviircus

DESCRIPTION OF CONDITION(S)

This Audit Observation identifies those items contained in the geotechnical

]
section of the audit report that requires a formal response. For complete

details and recommendations, see the referenced report sections,

K+ Water levels used in the SHAKE alculations that determined
strain~dependent soil properties are not consistent with those used in

other Project calculations. (Section 6.4,2.2, item 1).

. ’
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STONE & WEBSTER ENGINEERING CORPORATION
ENGINEERING ASSURANCE DIVISION
AUDIT OBSERVATION
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PAGE 1 OF

ORGANIZATION AUDITED Beaver Valley

ACTIVITY AUDITED Cont

AUDIT DATE 11/28 - 12/83 AUDITOR(S) 7o

PERSON(S) REPRESENTING
AUDITED ORGANIZATION -

HAar i1

e —— REFERENCE(S)

REQUIRED REPLY DATE -2 — /7" F% _ ACTION ASSIGNED "'

DESCRIPTION OF CONDITION(SK

This audit cobservation identifies those
Systems section of the audit repcrt that

items contained in the Control
require a formal response. For

\‘ﬂlhplx‘(t‘ details and recommendations. See the referenced report sections.

L. An inconsistency exists between the

that the fuel pocl purification pumj

logic diagram which shows them to

FSAR (page 9-1.13)gwhich states
)8 are manually operateds and the
have an autostart feature as a

result of an auto trip of the running pump. (See Section 6.1.2.1

item 3).

the operating temperature fcr TE 10

pool temperatures. (See Section 6.1

3. Operating ranges for flow element

y An inconsistency exists between spe

cif ica[u\m 2BVS-636, Add. 1 for
g ol -
JAGB (30 F) and the actual fuel

2.2 item 2).

2FNC*FE100 and flow indicator

2FNC*FI-100 (indicated in specification 2BVS-602 Rev. 1) are not

consistent with naximum flow conditions for two

pump operdation

indicated by power calculations. Subsequent to power group action to

define new operating ranges for

the instruments in question,

specification 2BVS-602 should be revised to reflect the new operating

) )

range, (See Section 6.1.2.2 item 3).
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STONE & WEBSTER ENGINEERING CORPORATION | AO.NO. .., .

ENGINEERING ASSURANCE DIVISION

AUDIT OBSERVATION PAGE 1 OF
ORGANIZATION AUDITED ___ Doy Volley 2 Project

‘ct'v".v ‘UDNED Power Division

AUDIT o.‘t! 11/28 - 12/8/83 ‘umo~s’ SFrank/DDavis
PERSON(S) REPRESENTING

AUDITED ORGANIZATION [ ronte ~REFERENCE(S)

REQUIRED REPLY DATE 7 - s glr{ ACTION ASSIGNED _"FvSircar

DESCRIPTION OF CONDITION(S)

Ihis audit observation identifies those items contained in the Power
and the Nuclear Technology Process Group section of the audit report
that require a formal response. For complete details, see the
referenced report sections.

1, [here are inconsistencies between the FSAR and other design
documents. (See Section 6.8.2.1)

2, Calculations contain various discrepancies or lack clarity. (See
Section 6.8.2.2)

3. [he elevation of the normal fuel pool water level, as noted on
several drawings, is inconsistent with present requirements. (See
Section 6.8.2.3)

4. here are inconsistencies between the Specification for Fuel
Cooling Pump Heat Exchanger and Orifice Plates and the supporting
calculation and vendor documents. (See Section 6.8.2.4)

.

A review of the Fuel Pool Cleanup System revealed:

>, Calculations indicate that clean-up pump flows have to be limited
to protect the motors form overload. However, administrative
provision have not been established to limit pump operation or to
resize the motors to handle all operating conditions. (Section
6.10.2, item 1).

6. Flow restriction is required to prevent pump cavitation during
refueling cavity clean-up. However administrative provisions have
not been established to require the operator to limit flow to

250CPM, (Section 6.10.2, item 2).

7 a lechnical justification is lacking that verifies the adequacy of
the Refueling Cooling Pumps for RWST clean-up. (Section 6.10.2,
item 3).

8. [here is no evidence that provision has been made to order and
install "under drains" for the demineralizer. (Section 6.10.2,
item &4).
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- N The draft operating manual design data list indicates 5 cubic feet
of resin in lieu of 15 cubic feet. (Section 6.10.2, item 5.a)

10. The FSAR does not list the Fuel Pool Demineralizer as a component
designed t ASME section VIII. (Section 6,.10,2, item 5.b).

11 oLre Design Data Packages (SI-RM/RB packages) prepared

in accordance with 2BVM=45 do not have

total page

accountability.




EA-0473

STONE & WEBSTER ENGINEERING CORPORATION | AO.NO. 101>

ENGINEERING ASSURANCE DIVISION
AUDIT OBSERVATION PAGE 1 OF

O.OA“IZ‘“ON‘uoneD Beaver Valley 2 Proie :
ACTIVITY AUDITED ___ ot echnol o

AUDITDATE |/ /'8 - 12/9/ /4 AUDITOR(S) _5Frank /WIiHotchkiss

PERSON(S) REPRESENTING
AUDITED ORGANIZATION #4110 _REFERENCE(S)

REQUIRED REPLY DATE L L7 L4  ACTION ASSIGNED _/lFlcichcy

DESCRIPTION OF CONDITION(S):

udit observation describe those portions of the report requiring

1 response of t Nuclear logy Division., For additional detail by

ee the reference re rt ct 1,

l [he Nuclear Technolos )ivision has not issued formal puidance for
the preparation and control of Failure Modes and 1 ffect Analysis
(FMEA) (Consideration should be given to the inclusion of Figure
6.5.1 attached). (Section 6.5.2, Item %)

4 The Nuclear echnolq 1Vl ! ha not 1 ed Teq hnical Procedure
(NTTP) 2.4.1 "Decay Heat from Fission Products" This procedure
was previously PTP 7.3.1 (Power Division) but has since been
\.l!f\'t,'lyw‘ki d 1 Sst1 reterenced b 13 calq l)ldtl“‘n“. (Sﬁ‘t“
ection 6.8.2.7 lten )
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6.1.1

6.1.2

6.1.2.1

EA-010

CONTROL _SYSTEMS

General

The audit for instruments and controls counsisted of a review of the
licensing commitments and engineering drawings for consistency and
accuracy. Other documents reviewed included specifications, vendor
drawings and instrumentation installation drawings.

Results of the audit indicate that the system instrumentation and
controls adequately provide the required monitoring and control
functions committed to in the FSAR during normal and abnormal operating
conditions.

An inconsistency was identified, between the FSAR and a logic diagram
for the controls of a non safety-related pump. This inconsistency does
not affect the safety of the plant. Inconsistencies were identified
within purchase specification 2BVS-602 Orifice Plates, Rev. 1 with
respect to the specified measurement range for flow element 2FNC*FE100
and the related flow indicator 2FNC*FI-100 and the related Power
back-up calculations for two pump operation; and within purchase
specification 2BVS-636, RIDs, Rev. 3, Add. 1 for temperature element TE
103A & B relative to actual fuel pool operating temperatures.

Detailed Results

Engineering Diagrams

1. Various engineering diagrams including flow, logic, 1loop,
elementary and HVAC functional control diagrams were reviewed.
The review coacentrated on verifying that design commitments of
the FSAR and applicable regulatory guides were incorporated into
the system design. Logic diagrams were reviewed for compliance
with FSAR commitments regarding instruments and controls for both
safety and non-safety related equipment including the fuel
building HVAC system. The flow diagram was reviewed for agreement
with the logic and loop diagrams regarding location and
identification of system instrumentation. Elementary diagrams
were reviewed for agreement with the logic diagrams regarding
control schemes, electrical, hardware, redundancy nd electrical
separation where applicable to safety related equipment. The HVAC
system functional diagram and elementary drawings were also
reviewed. All engineering drawings were in agreement with each
other and the system requirements.

2 Engineering calculations [or flow measurement devices are required
for orifice sizing and instrument rangeability. Vendors performed
these calculations for the Project's review and approval. One of
these calculations was reviewed for this audit. No discrepancies
were noted. No other controls calculations were performed for
this system.

6.1-1
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BV2 TECHNICAL AUDIT

ELECTRICAL

General

The scope of the audit i.volved reviewing the technical adequacy of the
electrical system to mee: the electrical power requirements of the Fuel
Pool Cooling System (FP() and other electrical requirements within the
Fuel Building. The review primarily concentrated on the class IE

portion of the FPC system and the interaction with non class 1E
systems.

The following areas were reviewed:

Calculations

Purchase Specifications
One Line Diagram

Electric Motor & Load List
Electrical Design Criteria
Grounding

Lighting

Electrical Drawings
Equipment Qualification

WO DWW -
. . > . W

The results of the audit indicate that additional emphasis needs to be
placed on the preparation of calculations to justify cable sizes and
light intensities and to clarify and supplement electrical design

criteria. The details of these concerns and other inconsistencies are
identified in the Detailed Results,

Detailed Results

Calculations

The following calculations were reviewed:
ks Electrical Heat Release - Fuel & Decont. Bldg. Calc. No. El

a. The calculation was found technically adequate. All input
data have been taken from the vendors submitted documents or
ETG XIII-6 (Heat Release Electrical Equipment). The Power

Group, the user of this calculation's data, was included in
the distribution.

Cable Sizing Calculations
a. There was no evidence that cable sizes for large, 4.16KV
loads were based on approved calculations. Calculations are

underway to check the adequacy of these cables

For sizing cables for 460V loads, document number 2BVM-42

(cable philosophy, power, control and instrument cables) is
used.

6.2-1







B:2.23 One Line Diagrams

One line diagrams for Motor Control Centers (MCC) EO03(0) and EO04(P)
were reviewed to verify that:

a.

The one

all loads, their 1ID No., hp, starter size and bus
assignments are consistent with the latest motor and load
list.

the trip settings of redundant loads are identical.
any non-safety related loads connected to the Class lE buses
are tripped by a LOCA signal to ensure that Class lE buses

are not degraded under accident conditions.

line diagrams have met the above requirements with the

followirg comments and minor exceptions.

1. Dwg No. RE-1U 480V MCC One Line Diagram -~ Shl0, Rev. 4

a.

The trip setting of fuel pool heat exchanger 21A supply per
IS0 V/V 2CCP*MOV128A, fed from MCC*2-E03 in compartment "5A",
is shown as Cl0. The trip setting of it's redundant
counterpart fed from MCC*2-E04 in compartment 'SF" is shown
as Bl10.

RESPONSE REQUIRED A0 12241-170.

MCC*2-EQ4 (P) Compartment D
Load 2HVR-FN-264D is shown as non lE.
(Asterisk missing)

RESPONSE REQUIRED AO 12241-170.

MCC*2-E0Q4 (P) Compartment 9A

Emergency Fire Booster Pump 2FPW-P36 is shown as non lE, and
is not tripped on LOCA. The same load appears as 2FPW*P36
(with asterisk) in all other documents (e.g., Motof and Load
List, EC-0 Report, Qualification Check List).

Inconsistent use of the asterisk (*) may be an oversight or
may reflect inconsistent classification. The Project should
review the cause of this occurrence as well as the
classification criteria used by the project. For example, is
the safety related classification required cr is non-safety
related classification with appropriate design criteria and
separation from safety related power appropriate in this
case? The motor has been purchased as 1E qualified
equipment. If it was also installed as 1E equipment and
instruction provided to ensure that maintenance of this
equipment by plant staff is 1E qualified, it may be
appropriate to classify it 1E to ensure protection of the
class 1lE power source.

RESPONSE REQUIRED AO 12241-170.

6.2-3



6.2.2.4

6.2.2.5

2.

Dwg No. RE-1J 480V US (unit substation) One Line Diagram - Sh3,
Rev. 4

a. Six non lE loads (CRDM shroud fans 2HVR-FN202A1 through
~-FN202C2) are connected to the two lE buses US*2-08 and
US*2-09, ESK's indicated, however, that they are tripped on
LOCA. The cables feeding these loads are color coded to
ensure their independence from each other. Thus integrity of
the lE buses is maintained.

Motor and Load List

All loads associated with the Fuel Pool Cooling System are properly
listed and their power sources are adequately identified.

Electrical Design Criteria

The following design criteria were reviewed for technical adequacy and
compliance with industry and regulatory requirements.

1.

Applicable industry or regulatory documents are not listed in any
of the design criteria.

RESPONSE REQUIRED AO 12241-170
Crounding Criteria 2BVM-38

a. The grounding criteria does not include or reference special
grounding requirements for NSSS instruments (i.e., Isolated
grounding for control and instrument panels in the Control
Room is not addressed).

RESPONSE REQUIRED AO 12241-170

b. The adequacy of ground cable (size 4/0) was reviewed (per
calculation No. EC67) and found adegquate.

Separation Criteria 2BVM-41

a. The project is committed to IEEE-384~1974 and Reg. Guide 1.75
Rev. 2. Although the current design does not fully meet
these standards, the project is in the process of adding
wraps/barriers to adequately separate the divisional, safety
related/non-safety related systems 1in accordance with
lEEE~384~1974, As a program is in effect to resolve this
condition, no additional detailed review was performed in
this area during the audit,

b. In the related area of installation specification 2BVM-931,
Add-1, dated 10/20/83 (section 3.1.1.6, pages 3-3 and 3-4)
the following concerns were noted:



s Item C. The applicability of the 30" wvertical
separation, 16" vertical separation, and 6" horizontal
separation is not clear.

RESPONSE REQUIRED A0 12241-170.

1) Item D. The basis of 48" is not clear.
RESPONSE REQUIRED AO 12241-170.

These areas should be clarified, removed or justified.

4. Cable Criteria 2BVM-42
a. The criteria does not include the method for sizing 125V

dc loads and 600V power cables for safety related Motor
Operated Valves.

RESPONSE REQUIRED AO 12241-170.

B. Typographical omission: 'O' on pages 11 and 12.

6.2.2.6 prounding

The review of various grounding related documents revealed
inconsistencies in the QA Categorv and Safety Related markings.

1e Grounding Calculation No. E66 is marked QA Category 1I; and,
similarly, numerous grounding plan drawings are identified as
"Nuclear Safety Related". Grounding is by definition a Category
II1 system.

RESPONSE REQUIRED AO 12241-170
. P % 4 Lighting

Lighting design was reviewed to ensure that only incandescent lights

are used in the building, and that proper lumen values are assumed in

accordance with ETG XIII 6-1 to ensure adequate intensity.

8 It was noted that no formal calculations for area or pool lighting
were performed., If lighting design is based on Unit-1l, it should
be so documented.

RESPONSE REQUIRED AO 12241-170.

6.2.2.8 Electrical Drawings

The following drawings were reviewed:



Drawing Number Title

RE-27 Arrangement Drawing
RE-34 Cable Tray Layout
RE-50A,B&C Conduit Plan

The following were noted:

a. Physical drawings were found to be technically adequate.
Adequate working space 1is provided around electrical
equipment, raceway design meets the separation requirement
and appropriate cross references are indicated on the
drawings.

b. The project has a system of uniquely identifying each conduit
and tray support so that their loading adequacy can be traced
back to the structural calculations,

Ce Floor and wall openings are currently being assigned unique
numbers by the project.

d. All pre-engineered supports are shown on the electrical
drawings under the Lead Electrical Engineer's signature,
approval and PE stamp and initialed by the Lead Structural
Engineer as required by SDM 83-5. Since all special conduit
supports and cable tray supports are primarily qualified by
the Lead Structural Engineer, consideration should be given
to have the structural PE stamp (as a second stamp) be added
to these drawings. Similar concerns on PE stamping are
currently being addressed by Engineering Assurance by other
means and need not be addressed by the Project.

6.2.2.9 Environmental Qualification of Equipment

1,

Motor Control Center, cable, regulating transformer, and
instrument rack equipment environmental qualification documents
were reviewed. While the project's review of these reports is
ongoing, it was concluded that a satisfactory system for such
review is in place. The environmental qualification requirements
and environment data (normal, abnormal and accident) are included
in the specifications.

] Py o

K.N. Khanna (Electrical Division) R.W. Twigg (Au am Leader)

6.2-6







B.3:0:.2:1%

a i y
!).}.~o.$...

ARS

para. la, b, & ¢ Response required AQ 12241
para. 2a & b Response required AO 12241-173
para. 3 Response required AO 12241-173
Seismic Qualification of Heat Exchanger
para. la, b & ¢ Response required AO 12241~
para. 2a thru e Response required AO 12241~
para. 3a thru d Response required A0 12241~

Seismic Qualification of Fuel Racks

para. 1 Response required A0 12241-173
para. 2 Response required AQ 12241-173
para. 3 Kesponse required A0 12241-173
para. 4 Response required AO 12241-173

Design for Pipe Rupture

para. 1 Response required A0 12241-173






6.3.2.2

6.3.2.2.1

6.3.2.2.2

6.3.2.2.3

6.3.2.2.4

Detailed Results

FSAR

FSAR was reviewed for applicable criteria and specific project
commitments. These commitments were then compared to the other design
documents and the results are contained as follows:

Project Procedures

1. Pipe stress analysis criteria and procedures are scattered between
various project specifications and project procedures. Not all
requirements have been covered in existing documents. The project
has recognized this shortcoming and has already initiated project
procedure 2BVM-157 (Criteria Document) which will combine all
criteria into one document.

2, The pages of the Power prepared Stress Design Data Packages
(SI-RM/RB packages) prepared in accordance with 2BVM-45 are not
numbered sequentially nor do packages contain an index of the
contents. This shortcoming can lead to inappropriate use of
SI-RM/RB information.

RESPONSE REQUIRED AO 12241-176

Project Specifications/ESSOW

1. The following concerns were observed:

a. Specification No. 939 does not permit simplified (static)
analysis of small bore Category 1 piping, but ESSOW No. 979
permits it as the vendor's option.

b. Specification No. 939 does not impose FSAR requirements
regarding mass-point spacing. Change Request No. 385 dated
12/19/83 has been initiated to resolve this concern.

Ce ESSOW No. 979 does not specify the FSAR requirements that
seismic support loads for small bore piping analyzed by
simplified analysis must be multiplied by a factor of 1.5 if
the piping frequency is less than 33 CPS.

d. ESSOW No. 979 allows specified anchor movements for small
bore piping at junction with large bore piping. The ESSOW
requires the project to advise the vendor if these movements
are exceeded. No project procedure exists to implement this
requirement.

RESPONSE REQUIRED AO 12241-173

Calculations

s Calculations No. 12241-NP(T)=-X77 L,J,H Rev. 0 were reviewed.
These calculations are generally adequate and complete with the
following exceptions:

603-2















ZBVM-148:

a. The attachments were left off of Rev. | when it wes issued.
These missing attachments have been distributed subsequent to
the audit.

2BVM-103: Methods and Procedures for Design and analysis of Pipe
Supports.

a. The allowable weld shear stress listed is only correct if
welding electrodes of at least 70ksi are used. It is not
explicitly callea out in 2BVS-920 that this is the case.
However, the 2BVS-920 references 2BVS-059 (where it is
explicitly called out). This 1inconsistency could be
misleading. It is therefore suggested that this explicit
requirement be added to 2BVS-920. This does not impact

previous construction if only 70koi electrodes have been
used.

b. In addition, 2BVM~-102 gives a different weld shear stress
allowable. This inconsistency should be eliminated.

RESPONSE REQUIRED AO 12241-173

6.3.3.2.2 Project Specifications

1.

2BVS-978:

The sample work transfer authorizations shown do not list all the
procedures applicable to pipe supports. It is suggested that
these be added. In the future, a reference to the design criteria
could suffice.

2BVS~059:

a. The environmental conditions shown are not in accordance with
either Sect. 3.11 of the FSAR or 2BVM-119, "Environmental
Conditions for Equipment Qualification Requirements'. It is

recommended that the conditions in 2BVS-059 be brought in
accordance with the governing documents.

RESPONSE REQUIRED AO 12241-173.

b. The tolerances listed for fabricated pipe supports are
considered to be redundant. They are the same as industry
standards. It would be simpler and more cost effective

to just reference the industry standards.

bl3-7
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6.3.4

LY

)

ENGINEERING MECHANICS - MECHANICAL
Ceneral

The scope of the audit for the Mechanical Group included the following:

1. Ceneration and Control of Amplified Response Spectra (ARS)

ra

Sefsmic qualification of Spent Fuel pool heat exchangers.

3 Seismic qualification of high density spent fuel storage
race.

&~

High energy line design for pipe rupture.

The following document types were reviewed to determine if adequate
instructions and criteria were available to personnel performing the
woTk.

s FEAR

2 Project Procedures

3. Project Specifications
4. Project Calculations

The specific decuments included:

a. 2BVM- 125 Ceneration and Control of Amplified Response Spectra
(ARS ).
b. 2BVM~11¥¢ Criteria for Postulating Pipe Breaks and Cracks and

Analyzing
Jrnamic and Environmental Effects (outside containment).

e. 80C7662 MFG Dwg, Spent Fuel Storage Rack, Rev. 1
d. BOE7653 MFC Dwg, Spend Fuel Storage Rack, Rev. 0

€, 2BVS~40 High Density Fuel Storage Rack, Rev. 3
f£. 2BVS-3 Spent Fuel Pool Heat Exchanger, Rev. 3

g. T™-114, Rev. 1 Joseph Oat Seismic Report, Spent Fuel Pool Heat
Exchanger, Rev. 1

h. 12241 <NP(N)-2004-Rev. 0 MECH ARS

i. 12241-5M-012, Rev, 0 STRUCT ARS

! 12241-NM(B)~244~2Z, Rev. 0 Spent Fuel Pool Heat Exchanger
Ks 12241-NM(B) 202-FB, Rev. 2 Spent Fuel Pool Liner

Detailed Results

6.3.4.2,1 Ceneration & Control of Amplified Response Spectra (ARS)

1, The project procedure 2BVM-125 and the technique to generate the
ARS were audited. The project group has followed the project
procedure with minor deviations, however, there are three minor
observations related to the generation of ARS that should be
resolved.

6.3~10



a. 2BVM~125 "Generation, Control and Use of Seismic Acceleration
Data" requires the ARS results be sent to the Lead Engineer -
Electrical (Section 5.2.2, PP. 7). A review of the
calculation 12241-NP(N)-2004 "ARS for Fuel and
Decontamination Building" indicated that this was not done.
Instead the results were sent to the Lead Structural
Engineer. Since these results would be used to qualify the
cable tray and its support, this does not pose a technical
concern, but only an administrative one. However, either the
distribution process should be changed to comply with the
current 2BVM-125 or the current project procedure should be
revised.

RESPONSE REQUIRED AO 12241-~173.

b. 2BVM-125 requires the project group to maintain a Mechanical
Seismic Data Index and use the Mechanical Seismic data
transmittal form (Section 5.2.2, PP. 8). This was not
followed. The Mechanical group is now in the process of
developing a scheme to implement this requirement.

RESPONSE REQUIRED AO 12241-173,

e The BV-2 project used an enveloping technique that is
different from that defined by NRC Reg. Guide 1.122, This
variance has not been identified in the FSAR section that
indicates the degree of Reg. Guide compliance. Further
investigation has indicated that a FSAR change request (#217)
has been drafted (initiated 9/83) to address this concern;
however, it has not as yet been incorporated. BV-2 dropped
the ARS curves vertically after spreading the peak, a
technique that is different from the Regulatory Guide 1.122,
The Project has not demonstrated that this method 1is
conservative. This peak spreading technique was achieved by
using an option within the computer code "PSPECTRA" (ME-164,
vVl L9).

RESPONSE REQUIRED A0 12241-173.

The design interface between the structural and the mechanical
groups was audited by examining the following calculations:

12241-8M-012, Rev. 0, STRUCT ARS from structural group and
12241-NP(N)~2004, Rev. 0, MECH ARS from mechanical group.

There were two inconsistencies noted:

a. The same floor elevation was referred to as elevation
733.50 ft in the structural calculation, but elevation
733.75 ft in the mechanical calculation.

b. The zero period acceleration (ZPA) values in the seismic
data sheet of the mechanical calculation were different
from those in the floor acceleration profile in the
structural calculation,

6.3~11



6.3.4.2.2

OBE SSE
EL' Horz Vert Horz Vert Notes
798" 0.477 0.179 0.872 0.366 Structural Calc
798’ 0.389 0.141 0.576 0.285 Mechanical Calc

Units = g

The values used by the mechanical group were lower by about 30%Z. The
(ZPA) values from mechanical's seismic data sheet may be used in the
specification for the intensity of the seismic test motion for
equipment qualifications. This inconsistency should be evaluated.

RESPONSE REQUIRED AO 12241-173.

The content of calculation 12241-NP(N)-2004, Rev. 0O, MECH ARS, is
incomplete. The seismic data sheet has not been generated for damping
values other than one set of values (0.5% for OBE and 1.0% for SSE).
Since most of the work was done, the effort required to complete the
calculation would oe minimum. This action will simplify or eliminate
the need for additional calculations to be performed to justify other
damping values that are used, such as 4% (OBE) and 7% (SSE) for bolted
structure.

Seismic Qualification of Spent Fuel Pool Heat Exchanger

The procurement specification (2BVS~3), the seismic report from the
vendor (TM=114), and the qualification calculation by SWEC
(12241~-NM(B)~244-CZ, Rev. 0) were reviewed to determined the
adequacy of contract administration and technical design. It was
observed that there were some unclear areas in the procurement
specification. This led to some technical errors made by the
vendor. There were also other areas of technical analysis where
both the vendor and the mechanical group made the same error. The
following provides a detailed description.

1, Procurement Specification (2BVS~3)

a. The procurement specification was used and certified as a
design specification (May 25, 1982) to satisfy the ASME code
requirement. However, much of this required information was
not provided. As a minimum a design specification should
define the load magnitudes, load combination method, and the
allowable values for normal, upset, emergency, and faulted
conditions. This information was not clearly defined, nor
was the code jurisdictional boundary identified.

b. The method of applying the allowable nozzle loads was not
specified (PP 1~13) although the magnitudes of the allowable
nozzle loads were defined.

6.3"12
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6.4.1

6.4.2

6.4.2.1

6.4.2.7

£A-995

GEOTECHNICAL

General

A technical rveview of geotechnical input to the soil-structure
interaction (SSI) analysis was performed as part of the audit. The
soil-structure interaction analysis is used to determine amplified
response spectra (ARS) at each floor slab level in the structure in
order to seismically design plant components. The Geotechnical
Engineer determines the soil profile to be used by the Structural
Engineer in modeling the subsurface under the building. An estimate of
shear strain induced by the seismic loading must also be calculated by
means of the computer program SHAKE throughout the profile to determine
the strain-compatible values of shear modulus and damping.

This task was selected for the audit because it is representative of
the many different activities required of the Geotechnical Engineer
during plant design and construction. The audit reviewed the
derivation of dynamic soil properties from the site investigation
stage, through the design criteria preparation, to the actual
calculation of shear modulus and damping and the use of the data in
structural calculations.

Based on observations made during this audit of the fuel building
soil-structure interaction analysis, the geotechnical project personnel
are producing well documented and technically adequate calculations and
reporte. An inconsistency of ground water level was identified between
the SHAKE analysis for the fuel building and other analyses requiring
ground water levels. The details of this inconsistency is identified
in the Detailed Results.

Detailed Results

Defining Soil Profile and Properties

' {8 The Geotechnical design criteria (2BVM-80) and all relevant
documents used as input to the design criteria were reviewed.
Soil parameters listed in 2BVM-80 and applicable to the fuel
building analysis were adequately documented in calculation
12241-211K-G(B)-206. The soil profile selected for the SHAKE
analysis was consistent with profiles presented in the BVPS-2
FSAR, Section 2.5.4. The concrete drawings (RC-38 series) were
also checked to compare the modeling of the structure and found
satisfactory. Shear wave velocity data from two geophysical
surveys was used correctly to define low strain shear modulus.

SHAKE Analysis

1. Strain-dependent soil properties were calculated in the free-field
and under the fuel building. The methodology used was similar to
that previously used for Unit 1. The input into the SHAKE
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calculations were correctly determined and the output was
consistent and reasonable. The low strain shear modulus was
bracketed by a 50 percent variation, resulting in a conservative
range of corrected soil properties. The groundwater level was
selected at El 675 (Ordinary High Water) to be consistent with the
water level used in the BVPS-1 SSI analysis (Ref. 1). The choice
of the water level, however, was not consistent with other dynamic
analyses performed by the project where groundwater was required
as input. Typically, when performing a dynamic analysis with a
seismic loading condition corresponding to the SSE, a groundwater
level coincident with the 25-year flood was assumed. No adverse
effects on structural design are expected, since the results of
the SHAKE analysis were used as input to confirmatory calculations
only. The project should consider, however, performing a
confirmatory SHAKE run with the groundwater level at elevation 690
ft (25 year flood level) to determine the impact on shear modulus
resulting from fluctuating water levels. The Lead Geotechnical
Engineer has agreed to this approach.

RESPONSE REQUIRED AO 12241~-174.

2. Structural calculations were also reviewed to verify that data
supplied by the Geotechnical engineer was correctly used. The
actual design was performed in Calculation 12241-5M-012 using
lumped mass analysis, with the subsoil modeled as a homogeneous
mass. The soil properties were modeled in a simplified manner
that was consistent with the detailed profile cbtained from SHAKE.
This method was verified using a finite element SSI analysis

(FLUSH) . The soil profile wused in this calculation,
(12241-NSB-086J) was the same profile provided by the Geotechnical
Engineer.

Reference 1 - SWEC Soil Structure Interaction in the Development of

Amplified Response Spectra for Beaver Valley Power Station, Unit 1,
June 11, 1979.

\,«ﬁa&'é/w;z_(/»/ Fo Tein ()

F. Vetere (Geotechnical Division) R.W. Twigg (A i‘]Zﬁ%ﬁ Leader)
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6.5.2,

j« Project Manual Section

2BVM-147 Rev. 1-17-83
2BVM-147 Draft Rev.

k. FMEA Book Introductory Matter Draft Rev. 1 (6-21-83)

Detailed Results

The

FMEA for the Fuel Pool Cooling Systems is limited t¢ 46

line entries consisting of control actions for the two Fuel 'n¢l
Cooling pump and motor operated valves located in the component ccoling
water system. All lines were included in the evaluation.

1.

Various failures in motor operated valve (MOV 128A&B) control
circuits are shown incorrectly on the FMEA as causing the valves
to close. The effects of these failures is to prevent powered
opening of the valves., Motor operated valves 128 A & B, when
closed, isolate component cooling water from the fuel pool cooling
heat exchangers., These valves are open during normal operation.

This error in analysis is conservative in direction and does not
affect the design nor the determination that the design meets the
single failure c.iterion. See Figure 6.5.1.

RESPONSE REQUIRED A0 12241-171

The current issue of the ESK is different from the issue used for
the analysis. (In this particular case no changes to the ESK
affected the validity of the analyeis). However, there is no
procedure that requires the FMEA analyst to be informed of design
changes that might affect the validity of the FMEA

RESPONSE REQUIRED AO 12241-171

The FMEA does not have a list of current pages. Therefore, the
holder cannot determine that the volume is up to date.

RESPONSE REQUIRED AO 12241-171

Use of the handout from a FMEA training session (included in
this report as Figure 6.5.1) which covers the analysis of MOV
circuits, might have prevented the inconsistencies noted above.
The Nuclear Technology Division is requested to formalize this
guidance for the preparation and control of FMEA within division
technical procedures. Consideration should also be given to
including the information presented in Figure 6.5.1.

RESPONSE REQUIRED AO NTD-012,

/ -
’;;:f:‘ /00—1%9
Richard W. TWig€AlAudit Team Leader)
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6.6.2.2

6.6.2.3

6.6.2.4

7o The requirements for controlling the use of expendable products
enumerated in Category I Specifications (2BVS-3, 2BVS-11, 2BVS-58,
2BVS-58A and 2BVS-920) were acceptable and comply with the
packaging requirements of the project position on Regulatory Cuide
1.38.

Materials for Liner

The attributes that were evaluated to determire the adequacy of the
materials and fabrication design of the liner included; welding
details, dissimilar welds, surface finish, and expendable products.

1. The welding requirements of Specification 2BVS-25 and the
associated fabrication/design drawing for the liner included
adequate requirements for dissimilar metal welds. The surface
finish requirements for the liner were adequate and assured the
elimination of a high lustre finish on the finished liner surface.

2. The project position for controlling the use of expendable
products in shop specificaticns was limited to Category I
components/equipment specifications. This is considered adequate
and is reflected appropriately in specification 2BVS-25 by virtue
of the fact that this specification is silent on this matter.

Pipe Supports

The attributes that were evaluated to determine the adequacy of the
material/fabrication requirements for pipe supports included; weld
details, coating requirements and/or ccrrosion allowance.

1. Specifications 2BVS~59A, 2BVS-920 and 2BVS-979 and BZ drawing
Series 77A (Eleven drawings were reviewed) contained sufficient
requirements to adequately define the weld joint designs. The
pipe support materials are coated and adequate requirements have
been included in the specifications. Therefore, corrosion
allowances are not required. The requirement for recocating after
welding has been adequately addressed in these specifications.

HVAC

The attributes that were evaluated to determine the adequacy of the
material/fabrication requirements for the HVAC included; compliance
with the precject position on PRegulatory Guide 1.52, weld joint designs,
and recoating over welds.

1. The welding requirements in specification 2BVS-935 Rev.4 Add. 2
are not in compliance with the latest issued project position on
Regulatory Guide 1.52. The responsible engineer, however, has
irdicated that a change to this position is being prepared and
will address this matter. Regulatory Guide 1.52 invokes ANSI
N509. The Project position on this reguletory guide takes
exception to certain portions of this guide. The degree to which
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6.6.2.5

3.

the requirements from this ANSI document have been invoked in
specification 2BVS-935 is not apparent. Recommend that the
project ascertain the extent to which the requirements from ANSI
N509 have been invoked in the specification before the final
position on Regulatory Guide 1.52 is established.

RESPONSE REQUIRED AO 12241-168.

Specification 2BVS-935 and associated drawings 2HVS*FN 204 A&B do
not include sufficient requirements for weld joint designs for the
SXH/LL rectangular welded duct utilized for the leak collection
filtration system. The contractor's document which covers this
work (Schneider Sheet Metal Document No. SM-STD-1, Rev. 6 dated
10/3/83) was reviewed. It indicates options for weld joints
(i.e., full, partial, or seal weld). A ROAP (EA Task No. 1707)
has been submitted by the Millstone 3 project on this subject and
is being evaluated. Recommend that project evaluate required weld
joints needed for these welds fabrications and impose complete
requirements to assure compliance.

RESPONSE REQUIRED AO 12241-168.

The requirements for reccating welds on galvanized materials have
been adequately addressed in Specification 2BVS-935.

Review of Supplier Technical Documents

The attributes evaluated to determine technical adequacy of supplier
technical document reviews included; completeness of information
provided to the reviewer, consistency and completeness of review,
quality and clarity of comments, correctness of dispositions.

1.

Ten procedures were reviewed. Five procedures (WP-SC-A30,
Specification 2BVS~-57; WS1-46-A, Rev. 2 and WS1-34A, Rev. 0;
Specification 2BVS-59; WPS-1021 A,B,C,D,E&F Rev. 7; Specification
2BVS-59A; and WP-S-300-F-2, Rev. 2; Specification 2BVS-100) did
not include the specific specification revision/addenda numbers to
which the procedures were to be reviewed (EAP 9.2 requires the
responsible engineer to identify this information).

RESPONSE REQUIRED AO 12241-168.

In all cases, a check sheet was used which provides

assurance that the reviews were complete and consistent. In all
cases the comments, noted dispositions, technical adequacy and
approvals were clear, concise and correct.

In six cases the specific revision/addenda numbers of the
specification were not specified in the disposition block stamped
on the procedure by the reviewer. (QC-900, Rev. 1; Specification
2BVS=3; 1041, Rav. 23 Specification 2BVS-37; WP-SC-A30;
Specification 2BVS-57; WS~1-34A, Rev. 0; Specification 2BVS-59;
wPS-1021 A,B,C,D,E&D, Rev. 7; Specification 2BVS-59A; and
QCP-101M, Rev. 2; Specification 2BVS~1ll). This information is












b. Shielding evaluations should be performed to verify that the
analysis performed for BVl or RP-8a are appropriate for BV2.
The evaluations should include an assessment from a shielding
standpoint for any design differences, such as the use of
high density fuel storage racks.

RESPONSE REQUIRED AO 12241-i71

Two radiation shielding analyses that relate to spent fuel
handling were reviewed in detail.

a. Calculation #12241-UR(B)-080-1 was found to be technically
accurate and the results were consistent with the design as
shown in the FSAR Figures 12.3-9 and 12.3~18 and the design
drawings, RC-38H-2S8 and RC-49G-5A.

b. Calculation #12241-UR(B)-265-0 requires revision because of
the use of results from a Millstone 3 calculation which
contained old source term data for a fuel assembly at 100
hours decay that was developed from a superseded version of
the RADIOISOTOPE computer code.

NOTE: Per a memo from Klandolo to all RADIOISOTOPES code
users, June 26, 1981; any source term decayed for greater
than 24 hours should be reevaluated due to revisions in the
computer code.

RESPONSE REQUIRED AO 12241-171

The FSAR was reviewed for radiation shielding items and found to
be complete and accurate except for the following minor items:

a. FSAR Section 9.1.4.3.4 states that during all phases of spent
fuel transfer the dose rate at the surface of the water is
less than 2.5 mrem/hour and is accomplished by ten feet of
water. Two and one-half mrem/hour should be changed to 5
mrem/hour to be consistent with the supporting calculation.
The project has issued a change to the FSAR (Amendment 4) to
correct this inconsistency, therefore no audit observation
was written.

b. FSAR Table 12.3-1 states that Zone Il is an unrestricted area
maintained at less than 2.5 mrem/hour. By definition per
10CFR20 an unrestricted area is less than 2 mrem/hour,
therefore unrestricted should be changed to restricted.

RESPUNSE REQUIRED A0 12241-171

6:7:2.2 Radiological Environmental Qualification

1.

2BVM-119, Rev. 3, ‘"Environmental Conditions for Equipment
Qualification Requirements', was reviewed in general with respect
to radiation environment definition and in detail for the fuel
building and was found to be complete and accurate except for the
following items, which should be addressed in a revision:
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6.7.2.3

Accident Analysis

1.

"~
"

Evaluations cof events within the fuel building that could result
in significant cfisite radiolegical releases, e.g., fuel handling
accident and heavy load drop accidents, were reviewed and found te
be complete and accurate,. FSAR Sections 6.4, 9.1.5, and 15.7.4
were teviewed and verified as cunsistent with the design basis
evaluations, except for the area of control room habitability. An
evaluation 1s required to ensure control room habitability for a
fuel handling accident or other design basis events and to verify
that the LOCA is the limiting case for contrel room doses as
stated in FSAR Section 6.4.2.5.

RESPONSE KESPONSE AOQ 12241-171.

Calculation #12241-UR(B)~-189-1 addresses the radiological
consequences of & fuel handling accident and was reviewed in
detail and found to be complete and accurate from a radiation
pretection standpoint.

Fuel Storage Rack Design/Criticality Analysis

Due to time limitations only a cursory review of this subject area was
petformed . No obvious problems or inconsistencies were noted.

Radiation Monitoring

1.

Specification #2BVS-509A, 5/16/83 and Addendum A, 7/22/83 were
reviewed to assure that the applicable guides, standards and
regulatory guidance have been addressed in the design of the
digital radiation monitoring system. Ceneral requirements have
been adequately addressed except for the following:

a. A review should be performed te determine if the requirements
of ANSI Ni3.1-19¢9 are met as far as location of the sample
probes in relation to ventilation duct bends and effluent
points. If not, the need for flow conditioning should be
addressed. In addition, sample line routing should be
reviewad to assure the absence of excessive line lengths ard
small radius bends.

b. & calculation should be performed to verify that the airborne
radiation monitors have the capability to detect 10MPC-hours
of radiocactivity in any compartment which has a possibility
of containing airborne radioactivity as stated in FSAR
Section 12.3.4.1.

RESPONSE REQUIRED A0 12241-171.

A detailed review of the bid specification for five radiation
monitors associated with the fuel building was performed and
revealed many inconsistencies within the specificaticn and with
other documents, such as the FSAR, design drawings, etc. A
detailed review should be performed to rectify this situation.
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6.8.2.2

Calculation Review Comments

1.

Calculation 211-N-317, which confirms that the Fuel Pool will not
excegd the "maximum normal" temperature as indicated by SRP 9,1.3
(140°F), relies, in part, on room ambient air as a heat sink to
avoid exceeding the 140°F limic. However, calculation
12241-B-24A which justifies the adequacy of the Fuel Building HVAC
system assumes a pool temperature of only 129°F, Subsequent to
the audit, the Project has indicated that a new calculation has
been completed which shows the air conditioning equipment to be
adequately sized based on the higher fuel pool temperature.

Calculation 211-N-317 references a cancelled Power Technical
Procedure PTP 7.3.1 (cancelled 12/1/82). As this procedure has
not been reissued or otherwise addressed by the Nuclear Technology
Division (NTD), the NID is requested to evaluate whether the use
of this cancelled PTP is still valid and to take appropriate
action to maintain this reference or a superseding reference.

RESPONSE REQUIRED AO NT-012.

Assumptions and methods used in Calculation 211-N-331 were
revéewed and found to be appropriate with the exception that the
110°F temperature which was used for calculating the NPSH should
have been 165 F to agree with design requirements. However, there
is ample margin (NPSHa = 52') above the required NPSH

(NPSHr = 7.5' @ 750 GPM).

The normal flow rate for 2 - pump operation is calculated to be
1575 GPM (calculation 211-N-331). However, Specification 2BVS-602
Revision 1 - Orifice Plates - indicates a maximum flow of 1400 GPM
for orifice plate 2FNC*FE100. This discrepancy will cause the
flow meter (2FNC*FI-100) to peg at full scale (400 in. of H.0)
during 2-pump operation, and therefore the meter will fiot
accurately indicate the flow.

RESPONSE REQUIRED AO 12241-176,

The transient calculation of pool temperature performed with the
CONSBA code (SWEC Computer Program No. NU-169) which is referenced
within calculation 211-N-317 could not be located either in the
project files or upon request to SWEC-NY during the audit period.
This information should be located and be maintained for
historical purposes.

RESPONSE REQUIRED AO 12241-176.

In the pressure drop calculation for the fuel pool cooling pumps
(211-N-331), the assumptions and methods used were reviewed and
found to be appropriate. A minor shortcoming is that a reference
for the flow coefficients of the 6 and 10-inch ball valves used in
the piping system is not provided; however, based on suppliers log
information provided to the auditor L; the Project, the valves
used are correct.
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6.8.2.3

6.8.2.4

Uxawings

Numerous piping, isometric, flow schematic, machine location,
facilities, and vendor drawings were reviewed and were found to be
generally consistent and technically adequate. Some exceptions
were noted, however,

1. The elevation of the normal fuel pool water level, as noted on
several drawings, was found to be incorrect for the current design
according to verbal information from the project.

RESPONSE REQUIRED AO 12241-176.

xs The existence of high energy lines within the fuel building was
reviewed. One line in particular was investigated at the request
of the EMD auditor and found to pass around the outside of the
fuel building and to enter the decontamination building. No high
energy lines were found to enter the fuel building.

3. Piping drawings were reviewed to confirm that all piping
penetrates the fuel pool at a level at least 10 feet above the top
of the active fuel, thereby eliminating a flow path that could
permit inadvertent draining of the fuel pool. However, this
determination was complicated because the elevation of the top of
the active fuel to be stored in the BV-2 fuel pool is not
documented and had to be calculated from vendor drawings of the
BV-2 fuel storage rack and BV-1 fuel,

The stack-up of dimensions of embedment plates, subbases and fuel
rack modules and BV-1 fuel elements, as calculated by the project
during the audit, indicates that the top of the active fuel is at
elevation 740'- 6", The lowest penetration elevation is 750' -
10", Therefore all penetrations meet this requirement.

Specifications

Specifications for the Fuel Pool Cooling Pumps, Fuel Pool Heat
Exchangers, and orifice plates were reviewed for the adequacy of flow
conditions with respect to system calculations and design conditions,
and were found to be appropriate with these exceptions,

Specification 2BVS-11 - Revision 3 - Fuel Pool Cooling Pumps -
lists in the technical data section the shutoff head as 80 feet,
However, the vendor pump curves indicate the shutoff head as 89
feet. This inconsistency should be resolved.

RESPONSE REQUIRED AO 12241-176
Y In specification 2BVS-602-Revision 1 - Orifice Plates =~ design
flow for orifice plate 2FNC*FE-100 is not consistent with system

calculations for two-pump operation (See Section 6.8.2.2).

RESPONSE REQUIRED AQ 12241-176.
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6.9.1

ro

6.9.

6.9.2.1

STRUCTURAL
General

The scope of the audit consisted of reviewing documents developed by
the structural discipline for the fuel pool cooling and purification
system. Documents reviewed are mainly in support of the system in the
Fuel Building and part of the Auxiliary Building. It included the
following categories:

Design Criteria
Calculations

~ Specifications
" Drawings

W Bo =
e »

&

Results of the review indicate that documents prepared by the
structural discipline are generally adequate to provide the required
functions for the system. The structural engineering and desipn
are consistent with the licensing commitments. No adverse impact on
the fuel pool cooling and purification system is evident from the
material reviewed. However, some inconsistencies were identified and
are described in the detailed results.

Detailed Results

Design Criteria

The Structural Design Criteria, 2BVM-5 revised July 1, 1982, was
reviewed for its technical adequacy and compliance with the FSAR,
applicable codes, and consistency with the Standard Review Plan
(SRP). The result of the review indicates that the Structural
Design Criteria is generally consistent with the requirements of
governing documents and is technically adequate for its intended
use. However, some inconsistencies were noted.

1. A review of the licensing commitments shows that 14 load
combinations are required to be reviewed for concrete design and
five load combinations are required to be reviewed for structural
steel design. These load combinations are consistent with 2BUM-5
with nine additional combinations for concrete and 11 additional
combinations for structural steel. One additional loading
combination (b(ii)d) is identified in the SRP which 1is not
included in the FSAR or design criteria; however, this loading

combination is considered to be a typographical error within the
SRP,

v It is noted that the SRP limits the acceptance criteria of 1.6 and
1.7 times the allowable stress(s) for loading combinations
2(c)(ii)(a)(4) and 2(c)(ii)(a)(5) respectively. The design
criteria and FSAR indicate allowable stresses of 1.8S and 2.0S for
the above corresponding load combinations. Table SRP No. 3.8.4 in
Section 1.9 of the FSAR identifies that loads, load combinations
and structural acceptance criteria are not in complete agreement
with SRP 3.8.4. However, the remarks for the above disagreement
is not adequately addressed under FSAR table SRP No. 3.8.4

RESPONSE REQUIRED A0 12241-172
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6.9.2.3

4. The result of reviewing the design of structural steel framing
(S36.188) for supporting the filters and ion exchanger indicates
that the assumption of applying one quarter of loading at mid-span
as a cantilevered beam is conservative. The size of the member
was first chosen based on stiffness requirement and then checked
for stress level. This approach is reasonable. However, the
allowable stress load factor of 1.6S for the load combination
analyzed is not identified or used in accordance with the design
criteria. However, both Safe Shutdown Earthquake (SSE) and 1/2
SSE conditions were analyzea and the results were well below the
1.6S allowable stress. This calculation has not been updated to
reflect the latest seismic g-values and the calculation still
references the deleted document 2BVM-70. However, the new 'g"
values will not invalidate the result of the calculation.

RESPONSE REQUIRED AO 12241-172,

5. No calculations could be identified or located to justify the end
reactions of these filter and ion exchanger supports within the
supporting cubicle walls. No calculations were located during the
audit that substantiate the design of the cubicle walls
themselves. Although it appears that the cubicle walls could take
the end reactions in this particular case, no statement has been
made in this or similar calculations to document the preparers and
checkers judgements for the adequacy of the cubicle walls to
sustain the beam reactions.

RESPONSE REQUIRED AO 1224i-172.

6. The calculation for the dynamic water pressure in the fuel pool
for the North-South direction was reviewed and found to be
satisfactory. The calculation is based on a method contained in
Chapter 6, Nuclear Reactor and Earthquake, U.S. Department of
Commerce, assuming the fuel pool as a rigid container. The
convective and impulsive forces are properly calculated and are
inputed into the structural analysis. The tor water level, used
in the calculation is at E1.765-10", 14" lowir inan the level
required as indicated by preliminary Nuclear Technology
calculation SP-2FNC-3 (10/14/83). It is not expected that the
resolution of this difference will invalidate the result of the
fuel pool design. As this Nuclear Technology calculation is still
in the review process no project responses is required.

i There was no evidence that three of the six Category I
calculations audited had been reviewed by an independeut reviewer.

RESPONSE REQUIRED AO 12241-172,

SPECIFICATIONS

Three specifications (reinfcrcing steel, concrete, und placing of
rebars and concrete) were reviewed for their compliance with the FSAR.
The materials such as rebars, cement, fly ash and concrete density for
bioclogical shielding and maximum concrete slump are consistent
with the FSAR requirements. The test frequency of cadwell splices
for rebars is in compliance with Reg. Guide 1.10.
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6.10

6.10.1

6.10.2

EA-028

NUCLEAR TECLNOLOGY/PROCESS GROUP

General

The scope of the Process Group (Nuclear Technology) audit included an
evaluation of the Fuel Pocl Cleanup System including clarification
(filteration) and purification (demineralization) for the water in the
fuel pool refueling cavity transfer canal and the reserve water storage
tank (RWST).

The evaluation cf design inputs, capacity of the system, back=-up
calculations, and a review of NRC and code requirements indicated the
system is adequate to accomplish its designed functions and satisfy
regulatory guidelines and requirements.

Some concerns requiring project action were uncovered, however. These
concerns (pump, pump motor, and line sizing; component purchases; and
minor document discrepancies) are identified in the Detailed Results.
The documents included within the evaluation are as follows:

a. FSAR commitments.

b. Regulatory Guide 1.13 "Spent Fuel Pool Facility Design Basis" Rev.
1, 1975

s Standard Review Plan 9.1.3 NUREG 0800 July 1981

d. Flow Diagrams: for Fuel Pool Cooling and Purification Piping,
Containment Depressurization Piping

e. Machine Location Auxiliary Building Sheet 2

£, Arrangement Fuel and Decontamination Building Sheet 1

g Specifications: for Miscellaneous Cartridge Type Liquid Filters,
Demineralizers and lon Exchangers, Steam Generator Blowdown Waste
and Miscellaneous pumps

h. Calculations: No. 211-N-330 Spent Fuel Pool Purification System
Pressure drop, NPSH Calculations and Orifice Plate Requirements,

No. 211-N-180 Skiming Depth Range for Flows of 5 to 50 GPM

, Operating Manual, Fuel Pool Cooling and Purification System,
6-21-83, Issue No. 1

Detail Results

The results of this review indicates that the Fuel Pool Cleanup System
conforms to the requirements of governing documents with the following
exceptions:




j 1 Calculation No. 211-N-330 indicates that the clean-up pumps flows
have to be limited to 450 GPM to protect the motors from overload.
The pump motors should be sized to handle all operating conditions
or additional provision, either physical or administrative, be
established to protect the motors from overload.

RESPONSE REQUIRED AO 12241-176.

2. Under one operating mode of the purification pumps (suction from
the refueling cavity is below the upper suction level) the pump
discharge must be throttled to 250 GPM to prevent flow AP from
exceeding the NPSH. There is no evidence to indicate that
administrative action has been specified to prevent damage to the
pump .

RESPONSE REQUIRED AO 12241-176.

3. When using the fuel pool filter and/or the demineralizer fox
purification of the RWST, as mentioned in the FSAL, the flow path
from the Refueling Cooling Pumps to the purification system is 2"
diameter which will restrict the flow to approximately 142 GPM.
This is considered to be a small clean-up rate for a 850,000
gallon tank. Also the pump head is only 70' TDH. A calculation
should be performed to document the adequacy of the pump for this
mode of operation.

RESPONSE REQUIRED AO 12241-176.

4. The demineralizer specification requires the project to supply
"under drains' (VOP Johnson Well Screens). However there is no
evidence that provision had been made to purchase or to provide
installation documents for these '"under drains".

RESPONSE REQUIRED A0 12241-176.
5. The following inconsistencies between documents were identified:

a. The draft operating manual design data list should be revised
to indicate 15 cubic feet of resin in lieu of 5 cubic feet.

b. The FSAR should be revised to include the fuel pool
demineralizer in the list of components designed to ASME
VIII.

RESPONSE REQUIRED A0 12241-176

Subsequent to this audit the client informed SWEC that, during
refueling, the capacity of the filters in Unit 1 (of which Unit 2
is a direct copy), is restrictive in clearing the reactor cavity.
The client installs an additional temporary pump and filter during
refueling at Unit 1 to increase the rate of clean-up. The project
has been requested to provide an estimate for revising the present
BV2 design to increase the filter flow rate.

\{. o 4( ‘C\»--._J » Ze %%m Leader)

D.H. Davis (Nuclear Technology Division) R.W. Twigg (Audi¥
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1.0 INTRODUCTION

An Engineering Assurance (EA) Technical Audit of the Beaver Valley Unmit 2
Site Engineering Group (SEC) was conducted during the period April 23
through May 4, 1984. In order to provide additional scope and technical
depth to the audit, technical support was providea by SWEC engineering
divisions. Duquesne Light Company (DLC) personnel also assisted in the
audit. The audit focussed rainly on the engineering activities at the site.
However, selected construc’'ion and other department interfaces were also
explored. The audit team consisted of the following personnel:

AUDITOR DIVISION/DEPARTMENT TITLE

CEKirschner DLC/QA Senior QA Engineer

ABektore Engineering Mechanics Sr. Engineering Mechanics Engineer
MBerardi Materials Engineering Assistant Division Chief

FFChin Engineering Assurance Sr. Structural Engineer

CJHe Engineering Mechanics Sr. Engineering Mechanics Engineer
HWMooncai Engineering Assurance Electrical Engineer

CMorrell Power Lead Nuclear Engineer

FJRezendes Control Systems Supervisor Control Systems
TWLeague Engineering Assurance Audit Coordinator

DHRogers Engineering Assurance Audit Team Leader

An audit entrance meeting was held April 23, 1984 to present the purpose,
scope, and approach of the audit. Acttendees at this meeting are identified
on Attachment 1.

The audit on site covered the period April 23, 1984 to May 4, 1984, A
status meeting was held May 4, 1984 to identify results to date and to
identify areas requiring additional investigation and information.
Attendees at this meeting are identified on Attachment 2.

During the period May 7, 1984 to June 20, 1984, audit results were
finalized. A post audit conference was held on June 20, 1984, Attendees at
the post-audit conference are identified on Attachment 3.



2.0

PURPOSE

The purpose of the audit was to evaluate the design process by assessing the
technical adequacy of designs,/design changes accomplished by the SEG. The
objectives were to determine if:

Q

Designs/design changes are consistent with design and licensing bases,
licensing requirements, technical procedures, associated documents;
reflect good judgement and practice, are inspectable; and
constructable.

Analyses performed to support designs/design changes are complete,
clear and technically adequate.

The requirements and acceptance criteria for installation of
material/equipment are consistent with the technical requirements and
are sufficiently clear and complete to permit appropriate inspections.

Design methods and procedures reflect division technical guidelines.

Technical documentation to support designs/design changes (e.g.,
calculations) is complete prior to issuing designs/design changes.

Field generated purchase orders reflect appropriate requirements.

(]
o
i
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SCOPE

The engineering activities performed by the SEG were evaluated. The
major activities evaluated involved designs/design changes generated
by the SEG to resolve installation problems and the resclution of
non-conformances. Below are the subjects/activities that were audited.

Control Systems

Instrumentation Installation and Tubing Diagrams
E&DCRs

N&Ds

Specification Changes

Field Walkdown

Materials Engineering

Processing Procedures
Supplier Documents

ield Procurement
Specification Changes
Drawing Review
E&DCRs
N&Ds
Pre~Engineered List (PEL)

Engineering Mechanics

Qualifying Temporary Erection Spans

Instrument Tubing and Instrument Tubing Supports

Manual and Computerized Support Calculations for Large Bore Piping
Support Calculations for Instrumentation Tubing

BZ (Pipe Supports) Interim Issue Drawings

N&Ds

E&DCRs

Field Walkdown

Structural

Calculations

E&DCRs

N&Ds

Interim Issue Drawings
Cutting of Embedded Steel
Revisions to Specifications




Electrical

E&DCRs

N&Ds

Specification Changes
Interim Issue Drawings
Vendor Drawings
Electrical Separation
Field Walkdown

Power

E&DCRs

N&Ds

Interim Issue Drawings
Specification Changes
Calculations

Field Procurement
Vendor Documents

Field Walkdown

3.0=2



4.0 CONCLUSIONS AND SUMMARY OF RESULTS

Overall conclusions and results, major concerns, and concerns of a general
nature are presented in this section. Detailed discussions of the results
of each discipline audited z . contained in Section 6.0. Audit Observations
(AOs), contained within Sectiom 5.0, have been written where specific action

is required.

Based on the material audited, the audit results indicate that, in general,
the design process is adequate. The designs and design changes performed at
the SEG, as well as the analyses prepared by the SEC to support these
designs and design changes, are technically adequate. Site personnel were
found to be technically competent, conducting themselves in a professiomal
manner. The promptness and depth of investigation by the SEG during the
audit in responding to auditor concerns, assured mutual understanding while
indicating a genuine interest in resolving problems.

Concerns (as represented by AOs in Section 5) identified during this audit
appear to be varied and do not indicate any general weakness within the SEG.
The one area that could use general improvement is the preparation of E&DCR
problem descriptions and problem solutions. Although problem descriptions
and solutions reviewed were not discrepant, clarity could be improved;
training is recommended.

4,0-1
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5.0 AUDIT OBSERVATIONS

The Audit Observations (AOs) resulting from this audit are contained in this
section. They are as follows:

Audit Observation Number Subject Action Party
12241-182 Materials PRaySircar
12241~-183 Engineering Mechanics PRaySircar
12241-184 Electrical PRaySircar
12241-185 Power PRaySircar
12241-186 Control Systems PRaySircar
12241-187 Structural PRaySircar

Reply forms associated with the above AOs have been provided to the
Project.

In general, AOs have been written and categorized by discipline because the
conditions were observed while auditing that discipline. However, this
should not be construed that the cause of the condition necessarily rests
with the discipline audited. It is the Project's responsibility ¢to
determine the cause of the condition including the disciplines that must be
involved in resolving the condition. The Project's response to an AQ should
reflect input from the disciplines involved.

In accordance with SWEC policy, corrective action should be complete and
corrective action implemented within 60 days of receipt of this report. If
overriding factors preclude completion of actions within 60 days, EAP 18.1

provides methods for obtaining management approval to extend the completion
date.

5.0-1
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STONE & WEBSTER ENGINEERING CORPORATION | AD. NO. 102411580

ENGINEERING ASSURANCE DIVISION

AUDIT OBSERVATION PAGE 1 0F |
ORGANIZATION AUDITED ___Zaaver Valley Uoic 2 SEC

ACTIVITY AUDITED _5.4 ineeri

WD.ATI L/23 - 5/4/84 AUDITONS) MPBerardi
PERSON(S) REPRESENTING ,

AUDITED ORGANZATION _ “DHATIES  REFERENCE®) 220 .~
REQUIRED REPLY DATE /2" ACTION ASSIGNED 272771 T72T
DESCRIPTION OF CONDITIONSE

This Audit Observation identifies those items contained in the Materials
Engineering Section of the report that requires a formal response. For
complete details see the referenced report sectioms.

1. MATERIAL PROCESSING PROCEDURE DISTRIBUTION

Material Process Procedures are nct being receipt acknowledged nor
being distributed to site personnel in a timely manner. There was
approximately a 3 month period from the time Material Processing
Procedure Rev. 13 was distributed from Boston to the time of
receipt acknowledgement at the Site, and approximately 1 month
period of time for Rev. l4. As of 5/1/84 site distribution has not
been accomplished; therefore, the site subcontractors dre not
receiving documents in a reascnable time to implement the
procedures. (Section 6.4.2.1)

2. E&DCRs

ESDCRs are issued calling for a more restrictive acceptance
criteria than previously cequired by the Specification but the
acceptabilizy of previous work was not stated, nor was the extent
of applicability of change noted (e.g., E&DCR 2PS-3272). (Sectiom
6.4.2.7)

3. PEL

The QA requirements for E60XX Electrodes are not addressed in the
Pre~Engineerad List (PEL). Since these electrodes have bDeen
specified for Category I applications and they are non ASME III
material, the PEL should contain the applicable Category I QA
requirements from 1OCFRS0 Appendix B. (Sectiom 6.4.2.2)




STONE & WEBSTER ENGINEERING CORPORATION
ENGINEERING ASSURANCE DIVISION
AUDIT OBSERVATION

r Valley Unit 2

ORGANIZATION AUDITED _—o272r Talley Un

m‘um 6.3 Engineering Mechanics
4/23 - 5/4/84

AUDIT DATE AUDITORS) CJHo/ABektore

PERSON(S) REPRESENTING BT 16k 2BVE-920
AUDITED ORGANIZATION .__-DHouniller mEPERENCES) —__ °_0 = -0

REQUIRED REPLY DATE 22 °° ACTION ASSIGNED __"2voirear

DESCRIPTION OF CONDITIONGSE

This Audit Observation identilies those items ccntained in the Engineering
Mechanics Section of the audit report that require a formal response. For
complete details see the referenced report sections.

Instrument Tubing

Span spacing of supports for 3/8" tubing is ir
technical guideline (EMTG) values, but there ar
other documentation to justify this increase. (S

Instrument Tubing Supports

1 /901

The loading sheet used in 1/2" tubing support design calculaticns
with the printed wording "Based on loads from EMTG-16-A Table 6" is
not applicable. The loading used in 1/2" tubing ¢  port design is
based on the analysis performed in calculation 599-~470.1
NP(B)~-067~-XM-2. (Section 6.3.1.2.3)

Pipe Stress \~

The SEG-EMD is evaluating N&Ds, which report spans of piping not
supported per 2BVS-920, wusing an wunissued procedure, 2BVM-233
"Qualifying Erection Spans Not Supported per 2BVS-920". (Section
6.3.1.2.1)
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STONE & WEBSTER ENGINEERING CORPORATION | AD. NO. 12241134

ENGINEERING ASSURANCE DIVISION
AUDIT OBSERVATION PAGE1OF °

[ onaanzaTION AvDITED ___teaver Valiey - SEC

mm 6.2 Electrical

AUDIT DATE 4/23 - 5/4/84
L] m'm
2BVM-212, 2BVS-931

PERSON(S) REPRESENTING ’

enine STD-ME-27-11-1
AUDITED ORGANIZATION AEFERENCES)
REQUIRED REPLY DATE 8/6/84 ACTION ASSIGNED _°Ravsircar
DESCRIPTION OF CONDITION(SE

This Audit Observation identifies those items contained in the Electrical
Section of the audit report that require a formal response. For complete
details see the referenced report sections.

l. Configurations exist (cable tray/sleeves) that have or could result
in unsupported cable in excess of specification requirements. For
example, an unsupported length of triplex cable leaving safety
related tray 2TL6240 and entering sleeve 2WL340036 located in the
Service Building El 730" measured approximately six feet. The
subject tray and sleeve each belong to an associated bank of trays
and sleeves which have a configuration that may lead to similar
nonconformance when cables are pulled. Other banks of trays and
sleeves with similar configurations were located nearby. (See
Section 6.2.2.3)

2. Environmentally qualified electrical equipment was apparently
modified at installation but there was no documentation available to
demonstrate the modifications were approved and would not affect
seismic qualification. Some safety related electrical cabinets are
installed with a field fabricated and installed top section. These
top sections are not specified in the associated equipment
specifications. There is no evidence that these top sections were
seismically qualified as a unit with their associated cabinets.
Some examples include: PNL*REL252P, BAT-BKR*2-2P and PNL*DC2-0e.
(See Sectiom 6.2.5).

3. The reasons for changes on revisions to some interim issue drawings
issued by the SEG Electrical Group are inadequate. Revisions to
interim drawings prepared by the SEC electrical group which
incorporate additional raceway information transmitted by unnumbered
E&DCRs from the Boston electrical design group do not describe the
reason for change. Typically, the reason for change is indicated as

o e I |

"per Boston information". (See Section 6.2.2. 1




STONE & WEBSTER ENGINEERING CORPORATION AO. NO.
ENGINEERING ASSURANCE DIVISION
AUDIT OBSERVATION

PAGE 2 OF

Sectional view detail on interim issue, electrical installation
drawings showing exothermic welding of «cable is misleading.
Electrical design standard STD-ME-27-1l-1 requires t! ground cable
be attached to the containment liner by excothermically welding the
cable to a vendor-attached angle or double plate only, not to the
containment liner. Drawing No. 12241-RE-33D-3B section 1l-1 is not
accurate and depicts the exothermic weld to be in physical contact
with the containment liner as well as the intended vendor-attached

o)

angle. (See Sectionm 6.2.2.4).
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STONE & WEBSTER ENGINEERING CORPORATION | AD. NO. 12241-185
ENGINEERING ASSURANCE DIVISION
AUDIT OBSERVATION PAGE10OF |

ORGANIZATION AUDITED __Beaver Valley Unit 2 - SEG
ACTIVITY AUDITED $.3 Powes

mg..n 4/23 - 5/4/84 AUDITONS) CMorrell

RSON(S) REPRESENTING )
:'UWMM RTBurgas REFERENCES) EAP 5.3
REQUIRED REPLY DATE _2/5/5¢ ACTION ASSIGNED - "°2"
DESCRIPTION OF CONDITION(SE

This Audit Observation identifies those items contained in the Power

Section of the report that require formal response. For complete
details see the referenced report sections.

l. E&DCRs

Instrument sample lines were installed without regard to possible
condensate problems. The installation of new containment
atmosphere sampling lines for measuring post accident hydrogen
concentration does not prevent the possible loss of sample flow due
to condensed liquid entrapment. (See Section 6.5.2.1)

2. CALCULATIONS

Calculations exhibited a lack of attention to detail inm that of 15
audited:

a. Five used outdated input data (See Section 6.5.2.3.1)

b. Seven had reference discrepancies (See Sectin 6.5.2.3.2 and
6.5.2.3.3)

S ight used inappropriate assumptions (See Section 6.5.2.3.4)




STONE & WEBSTER ENGINEERING CORPORATION

ENGINEERING ASSURANCE DIVISION
AUDIT OBSERVATION

ORGANIZATION AUDITED _ 2eaver valley Unit

‘mwmn 6.1 Control Systems

ww“n */':3 - 5/4/84

PERSON(S) REPRESENTING .
AUDITED ORGANIZATION JGRosen, Jr.

REQUIRED REPLY DATE .2/ 5%

DESCRIPTION OF CONDITION(SE

This Audit Observation {ider ies hos items
Systems Section of the repo ! require form
details see the referenced section.

Instrument Installation Drawings

There is no evidence at the

was consulted when the project
MK~1022«1=2 by changing the vent valve
standpipes on water boxes J2VPS-TKI4H

Didodd)

contained

response.

specialist

standard

31

sn th

sectio
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STONE & WEBSTER ENGINEERING CORPORATION | AD. NO. 12241-157

AUDIT OBSERVATION PAGE 1 OF |

Beaver Vallev Unit 2 - SEGC
ORGANIZATION AUDITED

ACTIVITY AUDITED __ 5.6 Structural

“m*n 4/23 - 5/4/84 AUDITOR(S) FFChin

PERSON(S) REPRESENTING "C1ar ' cs, SKumar, Sas 2 3
AUDITED ORGANIZATION Ll _REFERENCES) —-

REQUIRED REPLY DATE 3 5. 5% ACTION ASSIGNED PRaySircar

DESCRIPTION OF CONDITION(SK

This Audit Observation identifies those items contained in Structural
Engineering Section of the report that requires a formal respomse. For
complete details see the referenced report sections.

Calculations

Structural calculations exhibit technical inconsistencies. Five out
of the twelve calculations audited exhibited such inconsistencies.
(See Sections 6.6.2.1.2 a, b, ¢, d, e).




6.1

6.1.1

6.1.2

6.1.2.1

6.1.2.2

EA-311
CONTROL SYSTEMS

General

The audit consisted of a review of construction/installation documents
that are originated and/or revised by the Site Engineering Group (SEG).
The documents audited, on a sample basis, included specificatioms,
ESDCR's, N&D's, and instrument installation and tubing (RK's) diagrams.
In addition, a field walkdown was made for the main purpose of
determining if installed instrumentation is protected from ongoing
construction activities. The general quality and the technical design
of the installation was also observed during the walkdown.

Based upon the sample of documents reviewed, in addition to technical
discussions, it appears that the Control System Division (CSD)
personnel of the SEG are performing their functions in a conscientious,
efficient manner. Audit details, as well as discrepancies identified
as a result of the audit, are discussed below.

Detailed Results

Instrument Installation Drawings (Interim Issues)

Approximately 15 instrument installation drawings (RKs) were reviewed
at the site during the audit. The drawings were reviewed for
conformance to SWEC standards and revisions required by site-originated
E&DCRs.

The overall quality, legibility, neatness, and accuracy are considered
very good. Designs conformed to SWEC standards except in two
instances.

Two instrumentation standpipes on water boxes 2VPS-TK24H and 2VPS<TK24F
were revised to change the vent valve size from 3/." to 2 inch, as
shown on RM=-59A-~1l. SWEC power industry group stan.ard MK-1022-1-2
requires a 3/4" vent valve for all standpipes. The project revised
this vent size to permit the standpipe to be used as a condenser
waterbox vent for maintenance purposes. Opening this vent may have an
impact on the cperation of the level instrumentation associated with
the standpipe. It is recommended that the project review this matter
with the responsible instrument specialist to ensure that this
deviation from the SWEC standard does not impact the proper operation
of the level instrumentation.

RESPONSE REQUIRED, see AO 12241-186.
ESDCR's

Twenty two E&DCRs were reviewed during the audit. In general, the
clarity of the problem descriptions and solutions were acceptable. All
of the sampled E&DCRs had been reviewed and approved by the appropriate
project personnel. Seven of the sampled E&DCRs were revisions to
original E&DCRs.

6.1-1



6.1.2.3

6.1.2.4

6.1.2.5

Instrument installation specification 2BVS-977 was reviewed to ensure
that changes required by several E&DCR's werc accurately incorporated
into the specification. The specification had been revised to
incorporate the E&DCR changes as required.

Two relatively minor discrepancies were noted in regard to revising
instrument tubing (RK) drawings in compliance with site originated
ESDCRs. In one instance an instrument support shown on RK-325A-1-2 was
not at the elevation required on E&DCR 2PS-2685. The 1" difference was
determined to be a drafring error. In the other iustance the
standpipe, top flange elevation and overall length as shown on RK-6H-2E
and RK-6K~2B was not the same as required om E&DCR 2PS-3140A. The
difference was construction clearance added as the E&DCR was being
incorporated into the drawing. The site has issued revised E&DCRs to
correct these discrepancies. Discrepancies of this type are relatively
scarce and have no impact on safety or operation. Thus, no further
response is required of the SEG.

N&Ds

Twenty-one N&Ds 1identifying nonconformances in instrumentation
installation and procurement were reviewed. The dispositions were
technically adequate. Some required a revision to the instrument
installation specification, 2BVS-977.

Specifications

The only instrumentation specification that was revised by the site is
the instrumentation installation specification, 2BVS-977. The
specification, through addendum 3, was reviewed to determine that
changes required by E&DCRs and N&Ds had been accurately incorporated.

As previously discussed, mandated changes had been accurately made.
Other specification revisions were reviewed and found ¢to be
satisfactory. Addenda were reviewed and approved by the appropriate
personnel.

Field Walkdown

A field walkdown of some instrument installations in the Containment,
Auxiliary Building, and Fuel Pool Building was made to determine if
adequate protection of instruments is provided. Also, the installation
of some instruments was inspected for required valving and proper
tubing configurations. Installed instrumentation, that was observed,
was adequately installed and protected from construction activities by
suitable, temporary metallic covers,

‘9 ") 4 ]
\ o .
.J//Rezends (Control Systems) D.H Rogers ({Ejit Team Leader)
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General

The objective of the audit was to evaluate the technical adequacy and
design consistency of the electrical designs and changes accomplished
at the SEC by the electrical group.

There were no advance change E&DCRs nor calculations issued by the SEG
electrical group. The majority of purchase orders written for
equipment required in the field are written by construction with no
involvement of the SEG electrical group.

The areas audited included the following:

l. Design changes. Such changes mainly dealt with cable or conduit
routing and installation by supplying information needed to
complete the electrical installation:

ESDCRs

N&Ds
Specifications
Interim Drawings

Vendor Drawings
Electrical Separation
Other Considerations

Overall design consistency and technical adequacy exist among the
auditnd electrical design and change documents produced by the SEGC
electrical group. Some concerns regarding unsupported cables, details
for containment liner grounding, and seismic qualification of field
additions to class lE equipment were observed.

Detailed Results

ESDCRs

Forty-one E&DCRs were reviewed in detail. Most of the E&DCRs reviewed
were concerned with incorporating field rum conduits into SEG prepared
interim drawings. Other E&DCRs concerned specification changes. The
solutions were consistent with the appropriate drawings, electrical

installation specification, applicable standards and good engineering
practice.

The problem descriptions and problem solutions were clear although
oversimplified. The person answering the probiem solution is usually
the same person initiating the problem description. Many problem
descriptions concerning the electrical inmstallation specification were
written as a statement of fact rather than a problem seeking a
solution. The associated problem solution becomes an act of

6.2-1




concurrence ¢to change the interim drawing
installation specificacion. It is recommended
their personnel in the preparation of E&DCRs.

Solutions to most E&GDCRs audited required specialist expertise
affected other disciplines. Appropriate specialists and
disciplines had provided input to and concurrence icl
dispositions.

Unnumbered E&DCRs were observed at the SEG electrical group. The
Boston project electrical design group has been using the E&DCR form,
intentionally unnumbered and unsigned, to transmit drawing change
information to the SEG Electrical group. According to the SEG
electrical group, this information consists of additional raceways that
had been inputted into the computer at Boston, however, the computer
generated ticket could not be issued by the ticket office fo
construction until the accompanying interim drawing was also issued
incorporating this raceway addition. [t was not the intent of the
Boston project electrical design group that the use of these E&DCRs be
subject to the requirements of 2BVM-203, section 9.0. The E&DCR form
was used as a convenient method to transmit information to the SE
electrical group only. Henceforth, an I0C should be used in lieu of
the unnumbered E&S&DCR to transmit this type of information from
Beston project electrical design group to the SEC electrical group
During the review of revisicns to the interim drawings which
incorporated the additioral raceway information transmitted by
unnumbered ESDCRs from the Boston electrical design group, it was noted
that the reasons for change on safety related drawings are not
described (2BVM-212 Interim Drawing Control). Typically, the reason
for change is indicated as "per Boston information".

RESPONSE REQUIRED, SEE AOQ 12241-184
N&Ds

Forty-five N&Ds were reviewed in detail. Most of the N&Ds issued were

concerned with inaccurate conduit support locations and separation
criteria vioiations between raceways and/or cables. The dispositions
vere clear, technically adequate, and incorporated in the associated
specifications.

Most N&Ds audited required specialist cr discipline expertise or
affected oth=: disciplines. Appropriate specialists and other
disciplines lad provided input and concurrence with the dispositions.

Specifications

The SEG electrical group has responsibility for one specification,
"2BVS-931 Electrical Installation". The six E&DCRs with changes to the
electrical insctallation specific reviewed for content and
checked for incorporation into th specification. The changes were

clear and they were accurately inc into the specification.




6.2.2.4

6.2.3

Electrical installation specification 2BVS~931 and E&DCR 2PS-3346 state
that the maximum unsupported length of cables running outside of
raceways shall not exceed &4 1/2 feet. During a plant walkdown, it was
observed that an unsupported length of triplex cable leaving safety
related tray 2TL6240 and entering sleeve 2WL340036 in the Service
Building, El 730' exceeded the maximum unsupported length and was
measured at approximately 6 feet. The subject tray and sleeve each
belong to an associated bank of trays and sleeves. The configuration
of this bank of trays and sleeves may lead to similar nonconformances
when cables are pulled. Other banks of trays and sleeves with similar
configurations are located nearby.

RESPONSE REQUIRED, SEE AO 12241-184

Interim Drawings

ESDCRs and N&Ds requiring incorporation in the Interim Drawings were
reviewed for content and checked for incorporation in the drawings.
Thirty ESGDCRs with changes to be incorporated into the interim urawings
consisted of conduit additioms. Four N&Ds with changes to be
incorporated into the drawings consisted of three N&Ds with iraccurate
location dimensions and one N&D with a grounding cable location change.
They were clear in content and accurately incorporated in the drawings.

Electrical design standard STD-ME-27-1l-1 requires that ground cables
be exothermically welded on to six angles attached to the containment
liner by the containment liner vendor/fabricator. There should be no
exothermic weld contact to the containment liner by anyone other than
the containment liner vendor.

Drawing No. 12241-RE-33D-3B, section l-l1 is not accurate. It depicts
the exothermic weld of the ground cable to the containment liner to be
in physical contact with the containment liner as well as the intended
vendor =~ attached angle. Further observation during a field walk
indicated that the exothermic welding of the ground cables to the six
vendor - attached angles have not been performed. When this exothermic
welding is performed, care must be exercised to avoid contact of this
weld with the containment liner. Otherwise, possible metallurgical
effects of this exothermic welding process on the containment liner may
jeopardize its integriry as a pressure bo'ndary membrane. The drawing
does not show accurately the location of this exothermic weld omn the
vendor - attached angle to minimize the possibility of
misinterpretation.

RESPONSE REQUIRED, SEE AO 12241-184

Vendor Drawings

Vendor drawings associated with installatior of equipment were
reviewed. Ficld implementation of the instructions included in eight
drawings for fastening equipment to its mounting sills by methods of
bolting, plug or fillet welding were verified as adequate by
observation during a field walkdown of safety related switchgear, load
centars, battery racks, battery chargers and dc switch board.
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6.2.6

6.2.5

Electrical Separation
During field walkdowns and as indicated on raceway drawings, many
inconsistencies with the separation criteria (2BVS-93l) were observed
in the separation space between non safety related
cables/raceways/sleeves and safety related cables/raceways/sleeves.
Further investigation indicated that this condition was previously
identified by the Project and the Project has established the
Electrical Separation Task Group to determine the extent and corrective
action required to rectify this situation. Hence, no further review by
EA was conducted on electrical separation.
Other Considerations
During field walkdowns, some safety rela:ed cabinets were observed to
include a field fabricated top section. These top sections are used to
facilitate conduit and cable entry into the cabinet. There is no
evidence that these top sections were included in the seismic
qualification of their associated cabinets. Some typical examples
include PNL*REL252P, BAT-BKR*2-2P and PNL*DC2-06.
RESPONSE REQUIRED, SEE AO 12241-184
P
H.W. Mooncai (Electrical) D.H. Rogers (agﬂit Team Leader)
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6.3.1

6.3.1.1

6.3‘1.2

6.3.1.2.1

EA-312
ENGINEERING {ECHANICS
PIPE STRESS
General

The following design work performed by the SEG-EMD Group was evaluated
during the Pipe Stress portion of the audit:

1) Qualifying temporary erection spans not supported per 2BVS-920.

2) Instrument tubing and iustrument tubing supports.

Pipe stress analyses, seismic qualification of electrical equipment and
duct support analyses/design, performed by the Boston Project and
anticipated by the audit plan for the SEG-EMD, are not performed by
SEG-EMD. Therefore, this area was not audited.

In general, the work reviewed was found to be acceptable. The
proficiency of EMD personnel at the SEG was apparent. However, some
concerns were identified during the audit and are discussed.

Detailed Results

Qggéitzing Temporary Erection Spans not Supported 2BVS-920

A concern identified during the EMD portiom of the audit is the use by
the SEG-EMD of an unissued procedure (2BVM-233) to substantiate the
"accept-as-is" disposition of N&Ds reporting spans of piping not
supported per 2BVS-920,

Specification 2BVS-920 requires ..ae temporary support of piping during
erection. The maximum temporary pipe support spacing is given in
Sketch No. 2BVS-920-17-3. To date SQC (Site Quality Control) has
issued over 200 Nonconformance and Disposition reports (N&Ds) against
the present criteria.

The general problem was identified in NRC Infraction Notice 83-04=0l on
April 22, 1983. The Infraction Notice stated "Quality requirements for
temporary supports were not included in specification 2BVS-920 or Field
Construction Procedures FCP-207". Temporary piping supports are of
concern because the integrity of penetrations, equipment, nozzles,
piping and permanent pipe supports may be compromised if associated
piping and in-line devices are not properly supported during any phase
of constructiom.

Sixty-seven (67) N&D evaluations by SEG-EMD were reviewed. Proposed
Procedure 2BVM-233, "Procedure for Qualifving Temporary Erection Spars
Not Supported per 2BVS-920", is the basis of these N & D evaluations.
2BVM-233 was modified during the audit by the SEG-EMD to address
auditor concerns re allowable stress (Sy) and the time frame pipe could
be unsupported (perhaps several months). 2BVM=-233 is currently in the
review/issue process pending the approval of EMD and issuance by the
Project.

RESPONSE REQUIREl, see AO 12241-183.
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There are two minor comments on the calculations associated with the
above N&D dispositions:

a. Calculations 12241-NP(F)-395 & -383 have the same calculacion
title. Calculation title duplication should be avoided. The
SEG-EMD group agreed during the audit that all future work will
have individual titles. No further response is required of the
SEG.

The preprinted calculation sheet for hydrotest condition did not
use the formula addressed in the specification. However, the
computations involved reflect the fact that the right formula was
used; their results are correct. It is recommended that the
SEG-EMD correct this printing error in these calculations.

Instrument Tubinz

Six tubing packages were reviewed, including applicable E&DCRs.

The system established by specification 2BVS-977, "Installation of
Instruments ASME CODE SECTION III Class 2&3, and ANSI CODE B31l.1 Class
4", has been implemented. The span spacing of tubing supports for 1/2"
tubing deviates from EMIC-16A; and the deviation is justified by EMD
Calculation No. 599-470.1 NP(B)-067-XM Rev. 2. The 3/8" tubing's span
spacing 1is increased by engineering judgement over EMIG values.
This judgement needs to be substantiated by calculation or other means
and confirmed by the EMD staff stress specialist.

RESPONSE REQUIRED AO 12241-183

The instrument tubing isometric drawings were created by the Control
Systems Group, then reviewed and apyroved by SEG-EMD. A stress check
list was used to justify that the tubing is adequately supported per
specification 2BVS-977. Any calculation associated with this stress
check for a package was included in the support calculation for that
package. It is recommended that those computations asscciated with
stress check (such as thermal offset length or a reference like the
aforementioned EMD calculation) should be included with the stress
check rather than included in support calculacions., SEG-EMD was aware
of these conditions and stated that instrument tubing stress
calculation is going to go into greater detail about the acceptability
of the tubing configuration and will include any necessary calculations
and references. The implementation of this program will be evaluated
during a future audit.

Instrument Tubing Supports

The loading used in tubing support design is that recommended ir an IOC
by J. Doyon to C. Houmiller dated 2/1/82 and is based on the analysis
performed in calculation 599-470.1-NP(B)=-067-XM=2, Therefore, the
loading reference on tne loading sheet used in tubing support design
calculations, which states ""Based on Loads from EMIG-16.A TABLE 6", is
incorrect. (Refer to sectiom 6.3.2.2.2 below).

RESPONSE REQUIRED AOQ 12241-183
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The following minor comment has been discussed with SEG-EMD who have
taken the suggestion under adviseme. ..

a) The storage ATS Name for a computer program run should be
traceable and unique to avoid confusion. Even though the
microfiche of a run are stored, it {is recommended that the
standard format for the ATS Name not use a designer’s initials.
Calculation 12241-NP-(F)-Z900N-077 includes an '"Anchor Problem
Evaluation" (APE) computer program run whose ATS storage name is
coded JEG.APE.7A. JEG are the initials of the designer. A better
ATS Name format would have been Z900N.077.APE.

PIPE SUPPORTS

General

The scope of the Pipe Supports portion of the audit of SEG-EMD covered
engineering/design changes in the following areas that were initiated
in the last 12 months.

(1) Manual and Computerized support calculations for large bore
piping.

(2) Support calculations for instrumentation tubing.
PP 2

BZ (Pipe Support) interim issue drawings.
N&Ds
Advance Change E&DCRs

audit process consisted of examination of calculations, drawings
and documents followed by a visit to the plant areas for confirmation
that actual conditions agreed with those indicated by the above
calculations, drawings and documents. Although the prime scope of the
audit was technical, nevertheless, attention was also given to the
documentation of reviewed items.

Generally it was observed that calculation methods and assumptions, as
well as the designs verified by these calculations, were adequate. No
computation errors were found in the manual and computerized design
calculations. However, some inconsistencies were observed in the
documentation of calculations and are described in detail in the
foliowing paragraphs.

Detailed Results

Pipe Supports Manual and Computerized Calculations

Three pipe support calculations were reviewed for technical adequacy
and extent of documentation. Two contained computer analyses. In all
calculation packages a preprinted "boiler plate"” format was used for
as much of the contents as possible. For generic onbjectives, methods,
sovrces, and conclusions; reference was made to the '™Master
Calculation'". Review of the manual and computerized calculations for




accuracy of vresults indicated they were adequate. However,
documentation review indicated some minor inconsistencies: wrong
attachments and references, limited revision comments and not enough
description in the body of the calculation tc readily follow the
calculation's development.

6.3.2.2.2 Calculations for Instrumentation Tubing Supports

6.3.2.2.3

6'3.2'2.6

Calc. No. 12241-NP(F)-Z900U-897, for Support No's 2HVP-TSA897 & -TSA
898, was selected and reviewed. Details of the supports were shown on
Drawing 12241-BZ-900U-355-1. Qualification of stress and supports was
based on EMIG-16A. The support design loads used were those
recommended in the IOC to C. Houmiller from J. C. Dovon dated 2-1-82
and reported above in Sectiom 6.3.1.2.3.

In the same calculation, it was further observed that acceptability of
the suppert was not based on comparison of the calculated loads imposed
on the support's structural components (consisting of uni-struts and TS
memhers) to allowable or acceptable loads; but, rather, reference was
made to generic calculations which qualified these structural
components. During the audit the SEG-EMD agreed that a load comparison
will be contained in all future calculations. The implementation of
this change will be verified during a future audit.

BZ-Pipe Support Interim Issue "Drawings"

Approximately 100 BZ Support Drawings were reviewed for consistency,
clarity, design changes, technical adequacy, and timely inclusion of
Advance Change E&DCRs. The review showed Advance Change E&DCR
solutions and the resulting drawing changes in agreement. Further,
Advance Change ESDCRs were incorporated within the time limits
indicated by 2BVM-203. In addition, it was observed that no more than
two Advance Change E&DCRs were incorporated into one drawing. The
other attributes indicated above were found to be satisfactory.

N&Ds

Ten N&Ds were reviewed. Conditirn Details and Dispositions were found
to be acceptable. However, one N&D disposition raised a question.

N&D 2941, written against Support 2SIS-PSR-008, stated that the total
installed cold lateral clearance for the support was 0.137" while
0.135" clearance was the maximum allowed. This N&D was dispositioned
by calling for a 0.125" shim to be added to the support to reduce the
clearance to .012", a repair necessitated by a 0.002" non-conformance.
When questioned, the SEG~EMD responded that recent discussions with
EDM-Boston have lead to a more practical disposition of this type of
N&D. It is understood that minor clearance deviations (0.015" or less)
will now be acc-pted provided this excess clearance does not affect the
functional integrity of the support. No further action is required of
the SEG.

6.3-4



6.3.2.2.5 Advance Change E&DURs Issued Within Last 6 Months

Approximately 100 Advance Change E&DCRs were reviewed. The results are
as follows:

a) Advance Change E&DCRs were approved by authorized personnel
assigned by SEG to Advance Change E&DCR program.

b) Clarity, completeness of problem descriptions and solutions were
satisfactory.

c) Review and approvals and incorporation of information into
BZ-Support draw.ings were made within time limits set by 2BVM-203.

d) No more than two Advance Change E&SDCRs were incorporated into a
drawing.

}.sZL:;;D

c.J.

-Stress)

D.H. Rogers ( t Team Leader)

A. Bektore (EMD - Supports)
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6.4.1

6.4.1.1

6.4.1.2

6.4.1.3

EA-331

MATERIALS ENGINEERING

General

Materials Engineering (MED) involvement in the BV2 SEC Technical Audit
included the evaluation of the following subjects:

a. SWEC issued Material Processing Procedures completeness and timely
issuance/discribution.

b. Materials Pre-Engineered List (PEL).

[ Supplier technical document reviews.

d. Materials field purchase requisition/purchase orders.
e. Drawing reviews.

£. Specification revisions.

g. E&DCRs

h. N&Ds

The evaluation of the adequacy of the following subjects determined
them to be acceptable with no discrepancies noted:

a. material field purchase requisitions/purchase orders
b. drawing reviews
c. specification revisions

The evaluation of the adequacy of the following subjects determined
thex to be acceptable with only minor discrepancies noted.

a. supplier technical document reviews
b. N&Ds

The evaluation of the adequacy of the following subjects revealed
specific areas of concern:

a. Material Processing Procedures - The distribution cycle
appears to be delayed and needs some attention.

b. PEL - Insufficieant QA requirements to satisfy 10CFR30
Appendix B and lack of review/approval of Specialist.

E&DCRs - Applicability of change to more restrictive
acceptance criteria for existing welds not specified.

(2]



Detailed Results

Material Processing Procedures

The attributes that were evaluzted to determine the adequacy of the
SWEC issued materials processing procedures iacluded: correctness of
latest revision in site distributed procedures, comparison of manuals
to the latest distributed manua. inde», and timely distribution of
procedures by site.

The latest manual index from the Boston office was Revision 14 issued
March 8, 1984, As of May 1, 1984, the site still had not distributed
this revision package.

A procedure manual was checked for completeness against Revision 13,
the latest site distributed procedure package. The manual was intact
except that one technique sheet, WIOlA was included in the manual under
W600A, Rev. 8 but not listed on the index. In a discussion with the
Lead Materials Engineer in Boston it was indicated thar the technique
sheet was issued with Index Revision 13 of W600A, but was neglected to
be listed on the index. This error was in the process of bein
corrected.

The distribution cycle for the last three material processing procedure
indices (Manual Revisions 12, 13 and 14) were evaluated. Revision 12
was 1issued from Boston on January 6, 1983 and the date of receipt
acknowledgement (from Site Document Distribution Center ) was January
21, 1983, Revision 13 was issued from Boston on June 14, 1983 and the
date of receipt acknowledgement (from Site Document Distribution
Center) was September 7, 1983. If should be noted that a reminder
notice was sent to the site at the beginning of July and the site
responded on July 8, 1983. The latest package Revision l4, was issued
from Boston on March 8, 1984, As of May 1, 1984, the recipients at the
site had not received this package from the Site Document Distribution
Center. In a discussion with personnel from the Document Control
Center, it was learned that part of the problem in this latter
distribution was due tc a mix-up of these procedures with the Q-1 forms
transmitted at the same time. The two packages were inadvertently put
together and were distributed as a Q-1 package, only. This error was
in the process of being corrected during the audit. However, based on
the last two revisions there appears to be some unnecessary delay in
distributing Materials Processing Procedures at the site. The project
should investigate th2 cause for these apparent delays and implement
measures to distribute these procedures in a reasonable time period.

RESPONSE REQUIRED, see AO 12241-182

Materials Pre-Engineered List (PEL)

The attributes that were evaluated to determine the adequacy of

materials pre-engineered items included: lity of adding

materials to PEL based on scope of the PEL, appropriate approvals,
completeness of technical and quality assurance requirements.




6.4.2.3

The weld filler metals on the PEL fall within the scope of the PEL and
are included on the list. A total of 15 pre-engineered items (weld
filler metal/electrodes) were reviewed.

In all cases the materials added to the PEL fall within the defined
scope of these documents. In all cases, except one, adequate approvals
were obtained, the ASME III quality assuran~. requirements were
included, and these requirements were considered to be adequate for
both ASME III and 10CFR50, Appendix B. The exception was E60XX
electrodes. E60XX are not ASME III acceptable electrodes, but can be
used for other QA Category I applications. However, none of the
quality assurance requirements to satisfy 10CFR50, Appendix B were
included in the PEL. (PEL No. 30l1- page 609). The PEL indicated QA
Categories I, TI, and III applicability. In addition, the specialist's
approval was not obtained for this entry on the PEL; the
review/approval form was annotated 'N/R".

The Project should determine whether E60XX electrodes, utilized for
Category I applications, meet the Project's Category I Quality
Assurance Program requirements. Further, the Project should obtain the
proper approvals for the cited PEL.

RESPONSE REQUIRED, see A0 12241-182

Supplier Technical Document Reviews

The atutributes that were evaluated to determine the adequacy of the
supplier technical document reviews by materials engineering included:
completeness of review form, proper utilization of check sheets,
clarity of comments, disposition status, reviewer's signature noted,
and indication of specification numbers in disposition stamp block.

A total of eight suppliers' welding procedures were reviewed. In two
of eight cases the specification to which the procedure was to be
reviewed against was not noted on the document review form (PS-232 Rev.
0, Northern Steel Corporation and SPBV 1252 Rev. 3 Schneider Power).
For this latter procedure, several specifications were noted in the
disposition block whereas only one was noted on the document review
form.

In all cases examined, check sheets were being utilized. In two out of
eight cases the procedures were dispositioned as acceptable, however,
notation of any comments was not provided on the review form.
Generally, '"No Comment" notation should be provided in these cases.
(SPBV-409G Rev. 0, Schneider Power and SPBV 126 Rev. 0, Schneider
Power) .

In one out of eight cases the disposition stamp was not affixed to the
procedure. (PS-=232 Rev. 0.-Northern Steel Corp.) This would lead to a
nonconforming condition when utilized for production work since there
would be no obvious evidence to the Shop Inspector that SWEC approval
of the procedure was obtained.

In all cases, the reviews/approvals were adequate and properly noted in
the review forms. In two out of eight cases the specification number
was not noted on the procedure (PS-232, Rev. 0, Northern Steel Corp. -
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no disposition stamp was affixed to the procedure and WPS-No. 8-8GT-52
Rev. 1, Westinghouse). This could lead to some confusion as to the
acceptability for the use of the procedure for specific work to which
it is applicable. These latter documents were judged to be technically
adequate and in the opinion of the auditor no significant finding was
noted.

The prcject should reemphasize, to the respective personnel involved,
the importance of meeting all aspects of procedure reviews (EAP 9.2 and
METP 7.1) to satisfy a complete and adequate review of supplier
technical documents. In addition, all above discrepancies should be
resolved by the proiect on the documents affected.

Materials Field Purchase Requisitions/Purchase Orders

The attributes that were evaluated to determine the adequacy of the
field purchase requisitions/purchase orders for materials included:
adequacy of technical and quality assurance requirements, adequacy
of reviews/approvals, and specification/purchase order agreement.

Four field purchase requisitions/purchase orders were examined and were
found to be acceptable for these attributes. The technical and quality
assurance requirements in each case examined were invoked by reference
to the ME document numbers included on the applicable PEL. Although
only ASME III quality assurance requirements have been invoked, it was
the auditor's opinion that these also satisfied 1OCFR50, Appendix B
requirements for procurement of weld filler metal utilized for Category
I work. This opinion was concurred with by telephone communication
with SWEC's Quality Assurance Department in Boston.

Drawing Reviews

The attributes that were evaluated to determine the adequacy of the
marerials drawing reviews included: completeness of weld fabrication
details, technical adequacy of materials, adequacy of special
fabrication notes, and compliance with specification requirements.

A total of 10 pipe support drawings (BZ series) were examined. All
attributes were satisfied in an acceptable manner, except in one
instance. In one out of 10 cases, the weld fabrication detail
indicated a penetration weld size that was thicker than the metal to be
welded (lug to pipe weld) (BZ-19A-49-0B). Since a full penetration
weld was implied, this discrepancy would only result in a technical
problem if a thicker lug material is needed to satisfy the design
requirements. This ome occurrence appeared to be an oversight on the
preparer’'s part; and, therefore, no corrective actiom is r commended
“or c¢he projest other than resolving this discrepancy on the
engineering documents affected.

Specification Revisions

The attributes that were evaluated to determine the adequacy of the
specification revisions included: compliance with project procedure
for updating, clarity and identifica-ion of changes, technical adequacy
of changes, and acceptable reviews.
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6.4.2.7

There are only fwo material specifications issued on this project;
namely, 2BVS-901 and 2BVS-975, and both were examined. In both cases
all of the above attributes were satisfied and considered acceptable.

In the process of examining Specification 2BVS-975, it was noted that
the SEG central files contained the incorrect revision of Specification
2BVS 975 (Revision 3 rather than Revision &4 the latest issued
revision). It was determined that the SEG received Revision 4 (Signed
copy of the receipt acknowledgment was obtained from the Document
Distribution Center). Although Addenda Nos. 1, 2, and 3 written
against Revision 4 were included in the folder, the replacement pages
from these addenda were filed with Revision 3 of the specification.
This discrepancy was brought to the attention of the SEG and they
indicated that it will be corrected. Because of the small sample size
the auditor could not ascertain whether this was a unique case and/or a
general problem. It is recommended that the project check a few
folders in the SEG central specification files for correctness.

E&DCRs

The attributes that were examined to determine the adequacy of the
E&DCRs included: clarity of problem description, clarity of
solution details, technical adegquacy of solutions, correctness of
reviews/approvals, related activities properly coded, and compliance
with MED technical guidance.

A total of eleven ESDCRs were examined. In four out of eleven cases
the problem descriptions were not readily discernable without
additional investigations (2PS-649, 2PS-767, 2PS-831, 2PS=-3272).

In two out of eleven cases, all reviews/approvals were not apparently
obtained. Ou E&SDCR 2PS-1284 there was no evidence that Materials
Engineering had reviewed the change even though the change related to
weld fabrication details. E&DCR 2PS-2437 did not obtain
reviews/approvals from a second discipline reviewer.

In all cases the related code activities required by Project Procedures
were adequately complied with, and compliance with MED technical
guidance was acceptable.

The above discrepancies appear to be primarily on earlier issued
ES&DCRs and it was the opinion of the auditor that, in general, the
current ESDCRs are being handled in a technically adequate manner.

In one out of eleven cases the solution was considered inadequate
(2PS-3272). This E&DCR invoked a more restrictive change to the
acceptance criteria for unistrut welds. However, the extent of
applicability of this change to past work was not noted in the E&DCR.
It was unclear whether there was any previous work accepted to the
original criteria and, if so, whether this work was now technically
acceptable. The Project should ascertain the acceptability of unistrut
welds and establish a formal procedure which clearly delineates the
methodology used for dispositioning previous work when changes are
made.

RESPONSE REQUIRED, see A0 12241-182
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N&Ds

The attributes that were evaluated to determine the adequacy of N&Ds
included: clarity of condition details, clarity of dispostion,
technical adequacy of disposition, appropriateness of reviews/approval,
and compliance with MED technical guidance.

A total of 18 N&Ds were evaluated. The results of the evaluation
indicated that in two cut of 18 cases the condition details were not
clear (N&D Nos. 2280 and 2280A, revision to the former). In all cases
examined, the disposition details were clearly presented. In one out
of 18 cases the disposition details appeared to be incorrect and a
revision to the original N&D was required (N&Ds 2280 and 2280A,
respectively). The original disposition indicated a rework, but the
actual condition required a repair. In three out of 18 cases examined,
the reviews/approvals were not correct. N&D 1246A did not have the
appropriate equipment specialist's review/approval. N&Ds 1844 and
2280A did not have two different engineers from the same discipline
reviewing/approving in the Dispositioned By and Lead Engineer's blocks,
a requirement of EAP 15.2. In all cases there was acceptable
compliance to MED technical guidance.

The above discrepancies appear to exist on earlier issued N&Ds. In the
more recent N&Ds (i.e., eight out of the 18) examined all of the above
attributes considered were acceptable. Therefore, specific corrective
measures are not recommended for nor is any further action required of
the project since there were no technical problems remaining and/or
resulting from the earlier dispositions. In addition, the procedures
being currently followed are consistent with prescribed policies and
have not resulted in any problems from the more recent N&D
dispositions.

- (=

M.P. Berardi (Materials Engineering) D.H. Rogers (Aﬁf}t Team Leader)
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6.5.1

6.5.2

6.5.2.1

EA-340
POWER
General

The scope of the Technical Audit consisted of a review of design
documents generated by the Site Engineering Group (SEC) to determine if
they are consistent with the associated design documents and
requirements. A sample of the following documents were reviewed during
the audit:

E&DCRs

é N&Ds

Calculations

. Interim Issue Drawings

. Site Purchase Requisitions/Purchase Orders
= Vendor Documents

. Specification Changes

N LN

The model shops interface with design/constructability of design
changes was also evaluated during the audit. The evaluation indicated
that the plant model is consulted frequently by the SEC personnel and
represents a good tool in verifying constructability of designs prior
to actual comstruction.

The results of the audit indicate that the design documents issued by
the Power Division SEG are adequately prepared and consistent with the
associated design requirements. Some discrepancies were uncovered
during the audit, however; and they are detailed below.

Detailed Results

ESDCR's

Fifteen E4DCR's were reviewad in detail to ensure that the appropriate
personnel have reviewed and approved the change request; that the
problem descriptions and solutions were clear and complete; the design
changes were consistent with the associated design documents and
requirements; and the problem solutions were technically adequate. In
all cases the ESDCR's received the correct review and approval
signatures. The problem descriptions and solutions were sufficiently
clear and consistent with the design requirements.

One E&DCR and its subsequent revisions (2PS-3091, 3091A and 3091B) were
technically deficient in one area of design. This E&DCR revised a
Boston issued E&DCR (2P-4173) installing new containment atomospheric
sampling lines for measuring the post accident hydrogen concentrationm.
The supply lines to the hydrogen analyzers did not provide for sloping
or heat tracing to prevent loss of sample flow due to water entrapment.
Since the analyzers draw a saturated air sample from the post LOCA
containment atmosphere, liquid will condense out and flow to the low
points of the sample lines causing a water seal.

6.5~1



Recommendation

The Project should revise the flow diagram (RM-110A) to indicate that
the sample supply lines are sloped or heat traced. Either method is
acceptable, however, each has its drawback. Continuous sloping
requires an interference free routing whereas the heat tracing must be
class IE with seismic Category I insulation to support its safety
function.

RESPONSE REQUIRED, see AO 12241-185
N&Ds

Twenty one N&Ds were audited at the SEG. Evaluation of the N&Ds
indicates that the problem descriptions and dispositions are generally
clear and complete, are technically adequate and supported by
appropriate documentation. The appropriate review and approval of each
N&D was obtained except for "Headquarters Lead Engineers" concurrence
for six of the Category T "Accept as is/Repair' N&Ds per requirements
of 2BVM-218. Five of the six N&Ds (6437, 6440, 6446, 6459, and 6471)
occurred prior to the February 1984 revision of 2BVM-218 and one
subsequent (7230) which appears to be an 1isolated occurrence,
therefore, no further action is required of the project.

All N&Ds audited which affected other disciplines or required
specialist input indicated concurrence of those affected disciplines or

specialists in the disposition.

The <technical assessments for Report of a Problem, 10CFR50.55(e)

evaluations, and affected licensing documents were correctly performed
for the Category I N&Ds reviewed.

ggi;ulacicns

Fifteen minimum wall thickness calculations were reviewed for
assumptions, methodology, inputs, references, and conclusions (minimum
wall calculations were the only type prepared by the power group). The
results of the review were that the calculaticas methodology and
conclusions were valid. However, the following problem areas were
identified:

Calculations performed prior tc the time when the line designation
tables (LDT) became controlled documents utilized input data
{temparature and pressures) from the pipe stress data transmittal
which are {nconsistent with the current issue of the LDT (revision
31, 1/3/84). The Project evaluated the audited calculations
(P1004&, P1010, P1012A, P1019, and P1047) against the current data
and determined that the conclusions remained unchanged. The
Project agreed to reconcile all calculations to the latest issue

of the line designation table.
NSE REQUIRED, see AO

erence section of the calculations reviewed does not
{dentifyvy the scurces of data utilized. Calculations




P1002A, Pl004, P1008, Pl009 and Pl0l0 did not identify the line
designation table as source for pipe class, schedule, and fluid. The
remaining calculations reviewed listed the LDT, however, the
applicable job number and issue date for traceability were missing.
Also, all calculations reviewed did not identify the source for piping
material type (Piping Design Spec. 2BVS-939). The pruject agreed to
revise all calculations to include the LDT and 2BVS-$539 specification
including job number, revision, and date of issue.

RESPONSE REQUIRED, see AO 12241-185

Two calculations reviewed (PlOl2A and P1069) concerning ASME III Code
Class | piping referred to ASME III Article NC3641.1 instead of
NB3641.1. Both articles have similar minimum wall thickness formulas,
but they differ on the applicable stress allowables. The stress values
used in both calculations, however, were obtained correctly. The
Project agreed to revise calculations Pl10l12A and Pl069 to refer to
NB3641.1 of ASME III.

Recommendation

Revise the standard check-off list of references
wall calculations to include ASME III, NB364l.1.

RESPONSE REQUIRED, see AO 12241-185

Calculations for carbon steel pipe (P1004, P1009, P1019, P1020, Pl0O47,
P1071, P1073, Pl077) assumed a corrosion/erosion allowance of 0.0
inches. The calculations should use a referenced input value that
traceable to the Materials Division since corrosion/erosion
"outside" Power Division's area of respomsibility.

The Project agreed to incorporate a reference of the shop fabricated
piping specification 2BVS-58 wnich has a 0.04 inch corrosion allowance
in the pipe bending section and has been approved by Materials
Division.

Recommendation

The Project should comnsider including the corrosion/erosion allowance
into the piping design specification 2BVS-939.

RESPONSE REQUIRED, see Au 12241-185

Interim Issue Drawings

Six interim issue drawings were audited. Five drawings were revisions
to piping drawings and the sixth was a revision to a flow diagram. The
basis for changes were mainly E&DCRs and Boston requested changes. All
changes were technically adequate, consistent with project documents,
and clearly identified on each drawing with a irel and revision
symbol.

The record of change sheet for the Category I drawings reviewed
correctly identified all changes with the appropriate reasons listed.

Boston requested changes via an I0C were described with reference to a
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6.5'2.5

6.5.2.6

controlled source document (e.g., RP-72L-7B relocated relief valves per
IOC and a "controlled" SWEC setpoint calculation). The referenced
Boston initiated IOCs, however, are not a project controlled document.
Although all drawings reviewed for the audit did not require the
referenced IOC to document the reason for change, it is recommended
that the SEG establish a project file for Boston I0Cs requesting
interim issue drawing changes.

The review and approval of all drawings reviewed, except for flow
diagrams, were performed by the appropriate persomnnel. The interim
issuance of flow diagrams (RMs) by the SEG apparently does not comply
with 2BVM-203 section 6.l1.2 where only MINOR changes are allowed to be
made by the SEGC nor dces it satisfy EAP 5.9 section 1.3 where the
project Lead Controls Engineer's review and an Operational Design
Review by Advisory Operations Division of each issue of flow diagrams
is required. The Project stated "Since flow diagrams are issued as
interim series drawings, section 1.5 of EAP 5.4 applies. (This EAP
applies because flow diagrams are considered as production drawing on
BV2). Section 1.3 of EAP 5.9 and Sectiomn 1.4 of EAP 5.4 pertain to
Boston issued drawings only. The review and approval requirements of
interim issued drawings are described in Design Procedure DP-P-1l1.1
which does not specifically require the Lead Controls Engineer or ODR
review."

The Project statement 1is inconsistent with SWEC's objective ot
obtaining the same level of review for interim issued drawings as would
be obtained by the Boston issued drawings. A similar concern was
raised during a previous audit of the Boston Project (see AO
12241-181)., The resolution of the concern reported here will be
tracked as part of A0 12241-181.

Site Purchase Requisitions/Purchase Orders

Three purchase orders and one memo-of-change to an existing crder were
reviewed during the audit. The four purchase orders reviewed were for
equipment from the Pre-Engineered Material List (PEL) which provides
approved engineering requirements for the product. The information from
the PEL was correctly incorporated into the Purchase Orders reviewed.
The technical information and quality requirements were sufficiently
ielineated to provide an acceptable prcduct, the descriptions of items
to be purchased were clear and complete, and submittal of key vendor
documents (stress reports, hydro test reports, and certificate of
compliance) were correctly specified.

Vendor Documents

The following vendor documents were reviewed during the audit: a
ventilation damper assembly drawing, a component stress report, and a
certificate-of-compliance. The documents reviewed are consistent with
specified requirements, are technically adequate for the associated
system design requirements and received the appropriate level of review
and approval.



Specification Changes

Three addenda to site controlled specifications were reviewed for
design consistency and found acceptable. The changes were addenda 3
and 4 to revision 7 of specification 2BVS-920 (Fabrication and Erection
Piping) and addendum 1 to revision 3 of 2BVS-934 (Installation of
Heating and Cooling System). The specification changes reviewed were
clearly identified in the text and listed on the reason for change
sheets. The majority of the changes to the specifications were to
incorporate N&Ds and E&DCRs.

N TV
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C. Morrell (Power)

D.H Rogers (Aufiy Team Leader)
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EA-321
STRUCTURAL

General

The audit consisted of reviewing documents developed by the structural
discipline of the Site Engineering Group (SEG). The major effort of
the Structural SEGC has been and is devoted to the analysis and design
of electrical conduit supports in providing assistance to Sargent
Electric Company (SECO), the electrical comtractor, for conduits and
cable trays. In addition, other activities include designs and design
changes to resolve installation problems and the resolution of
non~conformances. Documents reviewed include calculations, E&DCRs,
N&Ds, revisions to specificatioms, interim issue drawings, and requests
for cutting embedded steel.

Results of the review indicate that structural engineering and design
work performed by SEG 4is generally consistent with governing
procedures. Documents prepared by the structural discipline are
technically adequate and provide the required details for constructionm.
However, instances of procedural non-conformances and minor technical
errors in calculations were identified. None of the above items
invalidate the results of the work performed.

Details
Calculations

The calculations performed by the Structural group of the SEG are, for
the most part, those required for the analysis and design of unique
conduit and cable tray supports. The generic designs for support of
these systems have been done at the Boston office and are identified on
the electrical drawing series RE-52 for conduit and RE-34 for cable
tray. Twelve calculations (conduit and cable tray supports, equipment
and tank anchors, steel plate and concrete manhole designs) were
reviewed. Generally, the assumptions. methods, inputs are reasonable
and correct. The calculations reviewed are technically adequate,
and complete; resulting designs are constructable and generally
conservative. However, scme technical inconsistencies as well as
shortcoming in documentation which had no adverse impact on the results
of calculations were identified and they are discussed below.

1. The Design Criteria for Electrical Conduit and Cable Tray
Supports, Part IV of 2BVM-5, Structural Design Criteria, was just
issued prior to this audit in response to the previous BV-2
technical audit at Boston (A0 12241-172). These criteria document
the requirements and provide direction in allowable design
stresses, load combinations, materials and general analytical
procedures for designing supports. Based on the calculations
reviewed during this audit, the stresses for the conduit supports
are within the limits set forth by this design criteria. However,
during the reconciliation program support calculations should be
reviewed and, where necessary, reconciled to comply with Part IV
of 2BVM-5.

6.6~1



Instances of minor technical discrepancies which do not affect
hardware were found in some calculations as follows:

a. The overturning moment for the vertical seismic uplift had
not been taken into account for the filters in qualifying the
anchor bolts or studs in calculation No. 5CA-175(F).

b. Incorrect section modulus (Pl0ClB instead of P1l00lA) for
unistrut was wused in bending stress computation in
calculation No. SSED(F)130. This would be an overstressed
condition if correct value was used. However, the support
was requalified during the audit utilizing lower up-to-date
seismic "g" values.

Ce There was no evidence that the capacity for the weak axis of
structural tubing 6 x 2 x 3/8 for cable tray support R-825
had been evaluated for added conduits attachment in
calculation No. 5SEB(F)200. Although the weak axis of the
supporting tube steel is the strong axis of the frame, its
adequacy to carry additional conduits loading should be
documented.

d. Calculation No. S5SEC(F)204 has not been updated to reflect
the latest applicable seismic "g" values. In addition, the
horizontal SSE "g" values transmitted from Boston to SEG via
I0C dated 7/26/83 and used in calculation 5CA-169(F) are
approximately 252 less than the correct values referenced in
calculation NM(B)-276-CF. Since the stresses are low in
these two calculations, the use of correct seismic "g" values
will not invalidate the conclusion of the calculations.
Project indicated that these calculations will be revised

during the reconciliation program.

e. All designs reviewed reference AISC allowable stresses for
light gage cold formed open sections when the proper
reference should be AISI allowable. The only major
difference in these two specifications is in the allowable
column loads which rarely govern the design of the support.
However, a calculation has been initiated in the Boston
office to provide stress comparisons and documentation of the
above reference.

All of the discrepancies cited above, with the exception of those
dealing with "g" values were resolved during the audit. These
corrections do not affect the final results of the calculatioms;
however, the SEG should take action to improve the quality of
their calculations.

RESPONSE REQUIRED, SEE AO 12241-187

The calculations reviewed did not include the Record of
Confirmation Sheet. STP 1l1.5 requires that the above sheet be
included in calculations even though there is no unconfirmed data
required. A deviation request for the above non-compliance was
initiated by the Project during the audit.

6.6-2



6.6.2.2

6.6.2.3

4, 2BVM-205, Site Engineering Group Organization Chart, does not
define all levels of responsibility identifying immediate
supervisors within the Structural Group. As a result, it is
difficult to determine whether personnel who perform independent
reviews of calculations are qualified as independent reviewers
under EAP 5.3. It is recommended that a detailed organizatior
chart be published to document all levels of responsibility within
the Structural discipline.

E&DCRs

Ten E&DCRs were reviewed. Zight of the ten E&DCRs involve various
specification changes rauging from coating of concrete surfaces to
material substitution. <The problem descriptions and solutions were
clear and technically adequate. The review and approval of the E&DCRs
had been performed by the appropriate personnel.

It was noted that the Structural discipline had issued very few E&DCRs.
However, Requests for Information (RIs) have been extensively used to
initiate design revisions, proposed as-built changes because of
interferences, and specification revisions. Examples are RI-AS-0139,
RI-2872-DC and RI-2549-SW. There is concern that a contractor would be
encouraged to react to the RI response without waiting for cthe
applicable revised document (For example, RI-2549-SW was answered
4/2/84 changing the time requirement for presoaking of conmcrete prior
to grouting. The answer was needed 4/1/84; however, the specification
was not changed until 4/23/84). 1If the final disposition incorporated
in the applicable document differs from that suggested in the RI, how
is the work performed at risk by the contractor reconciled? It is
recommended that the SEG change the wording used in RI responses from
that implying approval to that indicating which engineering document
will be affected.

N&Ds

Twelve N&Ds were reviewed. Nine of them involved materials (concrete
aggregates, air and moisture contents) non-compliance with
specifications and they were "accepted as 1is". One of the N&Ds
specified rework and two others specified repairs. The descriptions of
non-conformances and dispositions were clear and the dispositions were
technically adequate. The review and approval of the N&Ds had been
performed by the appropriate personnel.

It was noted that deleterious substances (material finer than 200
sieve) for the fine and No. 8 aggregates used in concrete mix exceeded
the maximum values allowed by the specification. However, the concrete
aggregates were accepted on the basis that concrete will not be subject
to abrasion in the future and referenced to ACI C-33(77). Examples are
N&Ds 4352, 4454 and 4460. The above acceptance criteria was not
apparent in the DLC Form SQCF-626 (081177) used for the above N&Ds. It
is recommended that this form be annotated or modified to reflect the
actual acceptance criteria.
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Revisions to Specifications

Five specifications (Drilled-in Expansion Type Concrete Anchors,
Reactor Containment Liner and Mat Embedments, Placing Concrete and
Reinforcing Steel, Field Applied Studs and Studs Welding and
Reinforcing Steel) were reviewed for the latest changes. These changes
were made to incorporate E&DCRs and Rls. The revisions in the
specifications were described clearly, completely and accurately. The
changes were technically adequate and supported with technical
justification and they had been reviewed and approved by the
appropriate personnel.

Interim Issue Drawings

Interim issue drawings for concrete and structural steel were reviewed.
Most of the drawing changes resulted from responses to Rls. The
details of revisions were adequately documented. Drawing changes were
technically adequate and, where needed, substantiated with
calculations. In addition, these drawings were reviewed and approved
by the appropriate personnel.

The reason for change on drawings RC-50L-7J, RC-51D-6A, RS-15B-2B, and
RC-33E~11C was unclear, not specific. The reason for change given was
"Design Improvement'. This seems to be a minor concern since it
occurred on only 4 out of approximatsely 50 drawings reviewed. As this
situation has been discussed with the SEC and they agreed that a more
descriptive reason for change will be used in the future, no further
action is required.

Cutting of Embedded Steel

There is a basic system in effect to account for cutting of embedded
steel as detailed in 2BVM-219 (Handling of Rebar Cut Requests) Rebar
can not be cut unless an approved form for request to cut embedded
steel is 1issued. Fourteen requests to cut embedded steel were
reviewed. They were technically justified and approved by the
appropriate personnel. The applicable drawings were marked up to
identify the rebars that had been cut. However, the master file for
logging the cut requests was not complete or up-to-date. This concern
was corrected during the audit.

s,

.H. Rogers (Auqdig Team Leader)
o/

F. F 1y
L

Chin (Structural)
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EA-023
.0 INTRODUCTION

'his report presents the results of the In-Depth Technical Audit performed on the
leaver Valley 2 Project during the period November 1985 through January 1986,
The audit covered the project's Hazards Analysis Program, a program established
to evaluate the effects of high energy pipe rupture (breaks and cracks), internal
flooding, internally generated missiles, harsh eanvironmental conditions, and
seismically induced interaction between nuclear safety related equipment and
non-seismic equipment. The purpose of the program is to assure that the plant
can be safely shutdown following the occurrence of such events coincident with
the most limiting eingle active failure and lose of offsite power.

This audit is part of an ongoing series of In-Depth Technical Audits, the purpose
of which 1is to provide a basis for an overall assessment of the adequacy and
implementation of the design process applied by SWEC on the Beaver Valley 2
Project.

The audit was conducted principally at project headquarters in SWEC's Boston
Office, but also included a two day visit to the plant site to review activities
associated with the hazards analysis program. A team of four SWEC engineers
performed the audit, with two engineers from Duquesne Light Company also
participating in Boston and at the plant site on a part time basis. The team
members are identified below.

Name Organization Discipline Title
GBushnell SWE( Engineering Mechanics Supervisor

CKirschner A Quality Assurance Supervisor QA ENG/MOD

DAShaw Engineering Assurance Supervisor
Audit Team Leader

RMSimonetti SWEC Power Sr. Power Engineer

RATerry Engineering Mechanics Sr. Mechanical
Engineer

LWUrda DL( Quality Assurance Senior QA Specialist
The audit commenced with a pre-audit meeting November 12, 1985, and concluded
with a post-audit conference January 31, 1986. Attendees at each of these

meetings are identified in Appendix | and Appendix 2, respectively.

Personnel contacted by the audit team during the audit are identified in
Appeundix 3.




2.0 PURPOSE

The purpose of this audit was to evaluate the project's design control process
applied to the analysis of those hazards postulated to occur within the plant.
It evaluated the technical and procedural adequacy of the Hazards Analysis
Program to verify that it i1s prescribed by appropriate procedures and criteria,
that these procedures and criteria are being followed correctly, and that the
process is producing results which are technically acceptable and in compliance
with governing NRC requirements.



3.0 SCOPE AND APPROACH

This audit covered the Beaver Valley 2 project's program for analyzing and
resolving those hazards postulated to occur within the plant structures. It
encompassed the entire process from an engineering and design perspective,
beginning with commitments to NRC regulations and guidelines and proceeding
through to the completion of analyses to verify that the plant can be shutdown
following the occurrence of any of these hazards, coincident with a single active
failure and loss of off-site power. It also included a review of the process for
developing hardware designs necessary to mitigate the consequences of the
hazards.

The approach used in conducting the audit is briefly described in this section.
Additional details on the audit approach are provided in the Summary of Results
cection.

The audit commenced with a review of the Beaver Valley 2 FSAR for conformance
with NRC requirements such as Standard Review Plans and General Design Criteria.

Project Procedures pertinent to the hazards analysis activities were also
reviewed to verify that they adequately reflect FSAR commitments, effectively
prescribe the implementation methods and criteria needed for analysis of hazards,
and clearly specifyv responsibilities of personnel participating in the hazards
analysis program.

The project's implementation of the hazards analysis program was then reviewed
by selecting two areas in the plant and reviewing the project's analyses of the
potential hazards in these areas, The two areas selected were the Main Steam
Valve House and Cable Vault which is outside the Reactor Containment and the
cubicle for Steam Generator 2RCS*SC21B which is inside the Reacter Containment.
They were chosen because they have a considerable quantity and variety of the
types of potential hazards which are required to be evaluated. The types of
hazards are:
0 High Energy Line Breaks (HELB)
o In.ternally Generated Missiles (IGM)
Internal Flooding
Harsh Environmen:

0 Seismically Induced Safety/Non-Seismic Interactions

For each of these hazards, a sampling of the project's analyses was selected from
these areas and reviewed for:

Determination of potential hazards sources.
Determination of zones of influence of hazards.

Identification of equipment (targets) which are affected either directly or
indirectly by the hazards.

Determination of the effects of the hazards upon the targets and upon the




capability to shutdown the plant coincident with the most limiting single
active fallure and loss of offsite power.

o Determination of the need for the addition of hardware to mitigate the
effects of the hazards.

o Suitability of the design of mitigating hardware.
The project's methods for assuring that design changes are reviewed for impact on

completed hazards analyses were also evaluated in this audit to verify that the
hazards analysis documentation is kept current with:

o Additions/relocations of systems and components.
o Revisions to system conditions.
o Revisions to pipe stress analysis results.

Finally, in order to draw overall conclusions with regard to the design control
process and technical acceptability of the work performed by the project on
hazards analysis, the results of the audit were analyzed by the audit team. Both
positive results and discrepancies observed during the audit were evaluated to
determine whether any systematic shortcomings were evident in the program.

Concerns and questions which arose during the audit were identified to the
project on Action Item forms. The project responded to these actions items by
citing the cause and extent of the identified condition and describing their
intended actions, if any, to correct the condition and prevent recurrence and a
schedule for doing so. The audit team then followed up by evaluating the
project's response and remedial actions. For cases where the reported condition
had not been totally resolved and verified by the audit team prior to the
conclusion of the audit, Audit Observations (AOs) were written. These are
attached to this report. The Action items are not included in this report but
are all identified in the list of Action Items located in Section 4 of this
report.



4,0 OVERALL CONCLUSIONS

The BVPS-2 project's program for postulating, analyzing, and resolving potential
hazards internal to the power plant structures was found by this audit to be
generally satisfactory, though some items of concern were observed which require
project attention., It was also observed that the program has not yet been fully
implemented. The program for analysis of High FEnergy Line Breaks was well
underway at the time of the audit, but those for Internally Generated Missiles,
Internal Flooding, and Safety/Non-Seismic Interactions have not yet been fully
implemented.

The audit commenced with a review of the FSAR to verify conformance with NRC
requirements. It was found that the FSAR complies with essentially all of these
requirements with one exception observed. It related to the postulation of
non-mechanistic line breaks in the break exclusion zone (Main Steam Valve House),
which is required for the purpose of establishing postulated harsh environment
and flooding conditions. The project approach 1is considered technically
justifiable, but the FSAR should be reviewed and clarified, as necessary.

The project procedures pertinent to hazards analyses were also reviewed.
Although these procedures were found to be generally quite detailed and
comprehensive, several weaknesses were observed which appear to have contributed
to some of the shortcomings found in the project's hazards analysis activities.
The principal weaknesses were in the areas of criteria for evaluating potential
hazards and defining interfaces between groups working on hazards analyses.

The audit team reviewed the project's efforts in postulating, evaluating, and
resolving potential hazards. It found that these activities are being carried
out in compliance with the FSAR and applicable project procedures. It also
showed that the project is developing and maintaining adequate documentation for
these activities. However, as mentioned above, shortcomings were observed which
are attributed to weaknesses in the project procedures. The project needs to
review the audit team's concerns and the related project procedures and take the
necessary corrective and preventive measures to resolve these ccncerns.

The project's methods for keeping abreast of design changes which affect hazards
analyses, and assuring that such changes are appropriately factored into the
hazards analyses, were also reviewed in the audit and found to be satisfactory.
However, the plant model which was an essential tool used by the Hazards Analysis
Task Group in identifving plant configuration changes was "frozen", per client
direction, after this audit was concluded. Since the model will no longer be
kept up-to-date, the Hazaras Analysis Task Group will have to revise their
methods for tracking changes in plant configuration.

Although the audit results show that the project's hazards analysis program is
functioning in a generally satisfactory manner, the project has to resolve the
several items of concern reflected in the Audit Observations included in this
report, The audit team will follow up on these items to verify that they are
satisfactorily resolved. Also, since much of the program was not yet fully
implemented at the time of this audit, additional auditing will be scheduled in
the future. The project's method of tracking plant configuration changes will
have to be looked at again by the audit team, now -hat the model has been
"frozen".



ACTION
ITEM
NUMBER

1.

10.

11.

13.

14,

15.

16.

SUBJECT
Internaily Generated
Missiles -~ Postulation

Criteria.

FSAR Exceptions
to SRP 3.11

Internally Generated
Missiles -
Identification and
Evaluation

flooding Analysis
Main Steam Valve House

Flooding ~ Effects on
Essential Equipment

Flooding Analysis

Process Flood
Postulation

Flooding Analysis

Hazards Analysis
Program

High Energy Line
Breaks

Hazards - Seismic
Interaction

List of Equipment
Subject to Flooding

High Energy Line
Break - Jet Impingement

High Energy Line
Break - Temperature
Effects

Pipe Rupture

Pipe Rupture

TYPE

A,0

A,0

A.O

A,0Q

RESULTANT

D

NA

TABLE 4-1 ACTION ITEM IDENTIFICATION AND CLASSIFICATION

AUDIT

OBSERVATION

NUMBER

EMD-027

12241-221

12241-220

12241-220

12241-220

12241-222

12241-220

12241-221

12241-220

12241-220

12241-220

12241-224

12241-223%



DEFINITIONS

TYPE CODES

A

Corrective and/or Preventive Action is/was required

B

Information provided by the project resulted in closing the Action Item with
no need for any project action.

0 - Open issue to be resolved between the project and the audit team.

* - The subject of this Action Item is enveloped by the subject of Action Item
#7; therefore it has been closed.

RESULTANT CODES

- FSAR change is required

- Design document change is required, no hardware impact

Procedure change is required

- Hardware impact

- Administrative control

- To be determined after resolution between the project and the audit
team.

NA - Not applicable.

OO
L



5.0 SUMMARY OF RESULTS

5.1 Consistency Between the FSAR and NRC Regulations

The BVPS 2 FSAR was reviewed for conformance with NRC regulations and guidelines

which apply to hazards analyses. The following NRC documents were used in this
review:

Standard Review Plans

! Flood Protection

.1.1 Internally Generated Missiles (Outside containment)

.1.2 Internally Generated Missiles (Inside containment)

1 Piant Design for Protection Against Postulated Piping

Failures in Fluid Systems Outside Containment

3.6.2 Determination of Rupture Locations and Dynamic Effects
Associated with the Postulated Rupture of Piping

211 Environmental Qualification of Mechanical and Electrical
Equipment

9.3.3 Equipment and Floor Drainage System

Branch Technical Positions:

ASB 3-1 Protection Against Postulated Piping Failures in Fluid
Systems Outside Containment

MEB 3-1 Postulated Rupture Locations in Fluid System Piping Inside
and Outside Containment

Regulatory Guides
1.29 Seismic Design Classification

Ceneral Design Criteria
4 Environmental and Missile Design Bases

The audit showed that the BVPS 2 FSAR generally complies with the requirements
of the above documents, or wherever exceptions are taken, they are clearly
described and justified in the FSAR. There was, however, one case observed where
the FSAR does not totally conform to these requirements and no exception was
contained in Section 1.9 of the FSAR. It is briefly described below.

Standard Review Plan 3.6.1, and the accompanying Branch Technical Position ASB
3-1, add -ess pipe breaks and invoke differing requirements depending on the date
when an application for a construction permit is tendered. In the case of BVPS2,
the subject date places the project under the jurisdiction of the "Giambusso
Letters". However, the project does not totally meet the requirements contained
in these letters; they have alternatively utilized some of the requirements from
the "O'Leary letter" and the current SRP criteria for newer plants. The
differences relate to treatment of piping failure in the main steam piping and
feedwater piping in the Main Steam Valve House which ‘s a break exclusion zone;
i.e., an area where high energy line breaks need not be postulated, as long as
certain limitations regarding piping stress levels are met. The project's
approach to this subject is considered technically acceptable and justifiable.
The licensing documentation should be clarified to support *“‘¢ approach.
(Action Item 10) (A0 12241-221, Item 1)



In addition to the foregoing concern, two other items associated with the FSAR

which require project attention were observzd during this part of the audit, as

described below,.

FSAR Section 3.5.1.1 and 15 % (including in-process Change Notice 1209)
address Internally Cenerated M{ iles (IGM). They contain statements regarding
the identification and evaluation of originating from rotating machinery and
pressurized components, and discuss various potential sources of missiles, and
state whether the subject components or parts of components represent credible
missile sources. Also discussed are the potential effects which those missile
sources which are deemed credible have upon potential targets. No documentation
could be found to support many of these statements on ICM. (Action Item #3) (A(

12241-221, Item

[he second item is relatively minor and relates to Environmental Qualification
and Standard Review Plar b 25 . In FSAR Section 1.9, "Standard Review Plan
Cenformance Evaluation', Table 1.9-1 specifies that exceptions have been taken to
SRP 3.11. However, a review of Table 1.9-2, in which exceptions are discussed
ind justified, shows that me of the three items identified therein as
lifferences from SRP 3.11 1is not actually a difference, but a case where an
exception did indeed exist at one time but doesn't any longer. This was reported
[tem #2 and has been determined by the project to be the responsibility

ght Company (DLC). The project has advised DLC of the need to

Thus, this Action Item has been satisfactorilv resolved.

'hhwuun', f Procedures

project hazards analysis program is prescribed principally by two project
cedures: JBVM-165 for High Energy Line Breaks, Internally Cenerated Missiles,
Safety/Nonseismi Interaction, and 2BVM-114 for Internal Flooding and Harsh
Environment. Several other procedures are also associated with the hazards
program; they are: ZBVM-85 for postulating High Energy Line Breaks and analvsis:
'BVM~129 for Internally Generated Missiles: 2BVM-116 for seismic classification
of structures, systems, and components; 2BVM-128 for environmental qualification
of equipment; and 2BVM-201 for developing and maintaining the engineering model.

All of these procedures were reviewed during the course of this audit to
determine whether they are compatible with FSAR commitments, and adequately

prescribe the activities associated with hazards analysis and responsibilities of
personnel involved in those activities. The review al

so assessed the procedures
for consistency with related Engineering Assurance Procedures and Division
procedures, guidelines, and standards, and for proper ezpprovals in accordance
with SWEC requirement

audit found the governing project procedures to be generally satisfactory.
The: ire, for the most part, comprehensive and clearly prescribe criteria,

implementation requirements and responsibilities.

The audit review did uncover some shortcomings in the procedures which appear to
be a caus f some of the items of concern observed in this audit.

The following listing summarizes the 1items b hich require resolution.
Further letails for each of these itemes are provided in the program
implementation section 5.3, of this report. Related Action Items and Audit

Observations are also identified there.




Internal Flooding analyses do not consider the effects of flow from one
area to another, e.g., under doors which are not sealed.

Internal Flooding analysis excludes “rom consideration as flooding

sources piping which contains s.scooled liquid whose temperature
exceeds 212 F,

Hazards Analysis Croup on the project handles High Energy Line Breaks,
Internally Cenerated Missiles and Safety/Non-Seismic Interactiors.
Other hazards such as Internal Flooding and Harsh Envircnment are
handled by separate groups. An apparent consequence of this
arrangement 18 that compatibility between the various hazards

is sometimes lacking.

Safety/Non-Seismic Interaction evaluation criteria are not being
interpreted consistently by the project groups invelved.

[dentification and documentation of Nuclear Safety Related equipment
affected by flooding is not prescribed by a project procedure, and it
cannot be determined whether all types of Nuclear Safety Related
equipment which could be adversely affected by flooding were considered
in preparing the list.

Project procedures state that temperature effects resulting from High
Energy Line Breaks are to be addressed independent of break postulation
for dynamic effects. However, it has not been demonstiated that lccal
temperatures within the jet impingement zone do not result in a more
severe condition for jet impingement targets.

5.3 Program Implementation

The project's {implementation of the Hazards Analysis program was reviewed by
selecting two areas in the plant and verifying that the project had adequately
evaluated the potential hazards in these areas. The two areas selected were: (1)
Steam Cenerator Cubicle for 2RCS*SG21B at Elev. 767'-10" (Hazards Zone CS-403)
and (2) Main Steam Valve House and Cable Vault (Hazards Zone VC-405). A
description of the review and results for each type of hazard is given below.

a. High Energy Line Breaks

For this part of the audit the audit team selected two high energy pipe
lines for review, the 32" Main Steam line 1d the 16" Main Feedwater line
associated with Steam Generator 2RCS*SGC 21B The review covered all of this
piping inside the Reactor Containment and i.side the Main Steam Valve House
up to the first restraint beyond the break exclusion zone. It included a
review of the related pipe stress analyses to verify that the project had
correctly selected the locations for postulated breaks and cracks based on
configuration, stress levels and usage factors, and where applicable, that
criteria to qualify piping as break excluded were satisfied. The review
then proceeded on tc the prnject's determination of postulated pipe whip and
jet impingement and the identification of potential targets. The next step
in the process was to verify that these targets and the mechanistic effects
upon them were correctly identified to the disciplines responsible for
evaluating the consequence of the postulated interactions. Evaluations of
five targets by the respective disciplines were then reviewed to see whether
these evaluations correctly determined the effects of the interactions upon
the ability to safely shut down the plant and mitigate the effects of the
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initiating event, coincident with loss of off-site power and the most
limiting single failure. The design and analysis of hardware needed to
mitigate the consequences of postulated pipe breaks were also reviewed in
the audit.

The audit results show that the project's program for evaluation of pipe
break hazards is functioning in a generally satisfactory manner. Piping
system parameters are contained in the stress analysis data packages from
which high energy lines are identified. Methods for postulating break
locations and types are technically adequate, pipe whip and jet impingement
analyses are being performed correctly, zones of influence are properly
established, targets are being identified thoroughly, and the evaluation of
the effects of hazard source interaction with targets is being controlled
and tracked adequately to assure that the interactions are resolved
acceptably. However, many interactions have not vet been resolved due to
anticipated changes in the program which are discussed further along in the
report.

Also, some aspects of the program were found to be in need of improvement.
These are discussed in the summary which follows. Since numerous documents
were reviewed during this part of the audit, they are generally not included
in the text of this summary, but are listed at the end.

Project activities regarding pipe break postulation, assessment, and
mitigation are governed by 2BVM-85 and are incorporated into the Hazards
Analysis program by 2BVM-165. The basic criteria stated for postulation of,
and protection against, pipe breaks and cracks meet the project licensing
commitments reflected in the FSAR.

The audit of pipe break activities commenced with a review of the piping
arrangement drawings and pipe stress analysis calculations associated with
the selected piping. This review showed that the project has correctly
postulated locations and types of breaks for the piping inside the Reactor
Containment. The main feedwater piping in the Main Steam Valve House (MSVH)
is break excluded; 1i.e., breaks need not be postulated provided the
limitations on pipe stresses and cumulative usage factors specified in SRP
3.6.2 are met. The audit showed that the project has correctly established
that these requirements are satisfied, thereby qualifying this piping for
break exclusion per critsria stated in the FSAR.

During this part of the review it was observed that the project's procedures
on this subject do not totally comply with SRP's 3.6.1 and 3.6.2 with regard
to postulation of piping failures in the break exclusion zone. This has
been described in section 5.1 of this report, which addresses the FSAR.

The audit review then assessed the EMD Mechanical discipline's analyses
which establish the pipe whip, jet impingement and environmental effects
resulting from pipe breaks in the selected lines; determine the zones of
influence for the resultant hazards; and quantify interaction effects with
structures, systems, and components within the zones of influence. These
analyses were found to be generally acceptable. However, one item of
concern was observed which require project attention; it is described below.

The review of calculation 12241-NM(B)-309-DTA disclosed that the ultimate
strain values (Euu) were based on in-house guidance document EMTR-400,
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revision A, the version in effect when the subject calculation was prepared.
However, the EMTR was subsequently revised as the ultimate strain values
were determined to be unconservative. Although the chnange is not likely to
adversely impact the results in the affected calculations, the observation
raised a concern regarding the project's methodology for identifying and
tracking the effects of changes to design input criteria. (Action Item #15)
(A0 12241-224, Item 1.b). This calculation also contained an inconsistency
in that the maximum moment is specified as one value in the "Summary of
Results" and a different value in the "Analysis Section". (Action Item #15)
(AO 12241-224, Item 2).

The next phase ol the audit entailed a review of the project's process for
designing hardware needed to mitigate the consequences of pipe breaks.
Calculation 12241-NM(B)-292-JDB, prepared for a pipe rupture restraint on
the main feedwater line, was reviewed and found to be technically acceptable
and in conformance with applicable criteria. However, the review did
gencrate some concerns regarding the project's methods for controlling and
transmitting calculation results to interfacing disciplines. (Action Item
#16) (A0 12241-223)

Once the EMD-Mechanical discipline has established zones of influence for
the postulated pipe break hazards, the project's Hazards Analysis Task Group
(HATC) then identifies all essential targets which are located in each zone
of influence and initiates the process for evaluating the effect of each
postulated interaction on safe shutdown capability. The audit showed that
the HATG is identifying and tracking the cvaluation of essential targets in
a thorough manner and in compliance with the governing project procedure,
2BVM-165. However, this process 1is being carried cut independently of
consideration of related hazards which are analyzed by other project groups.
For example, flooding 1is a potential consequence of the pipe breaks which
are evaluated by the HATG, but flooding analyses are conducted by the Power
discipline without any interface with the HATG's pipe break analyses. The
Power discipline bases their flcoding evaluation on the assumption of
failure of the worst single source of flooding 1in an area under
consideration. If only a single source of flooding need be considered, the
two efforts would be compatible. However, since the HATG only evaluates
those targets which are deemed essential to the safe shutdown of the plant,
or to the mitigation of the consequences of the pipe break, there is the
possibility that non-essential components or pipes which would contribute to
flooding could also be damaged by the effects of a pipe break. Thus,
flooding could be produced by more than one source simultaneously. (Action
Item #9) (A0 12241-220, Item 3)

The final step in this part of the audit was to review the project's
evaluation of identified pipe whip/jet impingement targets. Five targets
within the zones of influence of the Main Steam and Main Feedwater line
breaks were selected for review by the audit team. The review showed that
the targets have been correctly identified and entered into the HATGs
evaluation and tracking system.

The five interactions consisted of four cases of jet impingement and one
pipe whip. Two have been resolved by providing pipe rupture restraints.
Resolution of the remaining three, all cases of _et impingement, rzquire
evaluation of the effects of the jet impingement loads on the targets. In
two cases, the loads have been provided to the disciplines responsible for
the evaluations, aud in the other the .oads have not yet been transmitted.
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For the cases where the loads have been transmitted, no further action with
respect to analysis of safe shutdown capability has taken place, however,
because of two pending {ssues on the project. One is the project's proposed
intention to utilize the alternate two-phase flow jet model found in NUREG
CR/2913 which has the potential to significantly alter the jet impingement
targets identified for each break point, as well as modify the magnitudes of
the resulting interaction loads. The other issue is implementation of the
project WHIPJET Program which is intended to significantly reduce the number
of HELB based upon the "leak before break" concept. This is pending NRC
approval.

One other pending change was also observed during the audit, which will
resolve what appeared to be a discrepancy between the project practice
regarding arbitrary intermediate breaks (AIB) and the FSAR. The audit
disclosed that the project is not postulating AlB as 1is required by FSAR
Section 3.6.B.2.1.1.2. The project basis for this is NRC letter for Docket
No. 50-412 dated May 21, 1985 deleting the requirement for AIB based on the
break locations and system conditions stated in DLC letter number 2NRC-5042
dated March 12, 1985. This departure from the FSAR is being resolved by
FSAR Change Notice 1355 which was in-process prior to this audit.

The project design documents reviewed in this part of the audit are
identified below:

Physical Arrangement Drawings: 12241-RP-17-8A
12241-RM~41A
12241-RM-45A

Stress Analysis Data Packages: SI-RM-41A
SI-RM-45A

FMD Pipe Stress and Supports 12241-NP(N)-X17B

Calculations: 12241-NP(B)~258-F1A

12241~-NP(N)-X2A
12241-NP(N)-X17H
12241-NP(N)-Z2A-001
12241-NP(N)-22A-010

EMD-Mechanical Section Calculations: 12241-NM(B)-361-DE
(pipe break postulation, fluid 12241~-NM(B)~-361-DE-001
forcing functions, restraint 12241-NM(B)~449-DL
analysis, etc.) 12241-NM(B)~-318-DE

12241-NM(B)~-318-DE-002
12241-NM(B)-318-DE-003
12241-NM(B)-335-DL

b. Internally Generated Missiles

The audit of the project's program for evaluating Internally Generated
Missiles (IGM) produced by postulated failure in rotating machinery and
pressurized components was limited to verifying FSAR compliance with
regulations and the adequacy of governing project procedures. The review of
implementation of the program revealed that no evaluations have yet been
conducted by the project.

-




It was also observed in reviewing the FSAR that statements made therein
regarding identification and evaluation of ICM are not supported by
documented technical rationale. This item of concern has been described
further in Section 5.1, which addresses the FSAR,

Review of the project procedure for ICM (2BVM-129) raised a question with
regard to postulating of Diesel Cenerator (DG) originated IGCM. The project
procedure states that DG ICM need not be postulated since the DGs are housed
in structures designed for tornado missiles and redundant trains are
adequately separated. It is based on Engineering Mechanics Division
guidance document EMTR-416 which appears to assume that DGs are individuvally
housed in separate structures, not the case on BVPS-2., This concern was
reported on Action Item #1 and has been satisfactorily resolved on the
project by performing an analysis which showed that the walls separating the
DGs will withstand tornado missiles. However, EMTR-416 should be clarified.
(A0 EMD-027)

Flooding From Internal Sources

The audit team selected the Main Steam Valve House and Cable Vault for
review to assess the project program for evaluating the effects of flooding
from internal sources (i.e., pipe breaks and cracks, failures of vessels and
tanks, etc.). Project documentation was reviewed to determine whether all
areas in the building and nuclear safety related equipment contained in them
were analyzed. The audit team also reviewed project selection of postulated
flooding sources for each area to determine whether the selections were
ippropriate, The calculation 12241-Power-N-211-N-265) for determining
flood levels in each area was reviewed to verify that correct input data,
issumptions, and analytical methods were used and that the results were
reasonable. This part of the audit concluded with a review of the project's
program for {identifying essential equipment subject to flooding and for
evaluating the effects which flooding of this equipment would have on
safe~-shutdown capability.

The audit showed that flood levels have been calculated for
the Main Steam Valve House and Cable Vault Structure.

These calculations have been performed on an area basis, he areas being

those already established as 'fire areas" for fire protection design

purposes. This provides areas which are clearly defined and which have
boundarie to contain the water flowing from a iled pipe or component in
each area.

The flooding sources postulated for each area were reviewed. It was
determined that in all cases the most conservative sinple source was chosen.
However, postulating a single source for flooding is questioned, since this
ipproach does not consider the possibility of one line rupture resulting in
impact upon another line and subsequent additional flooding should this
second line suffer a loss of pressure integrity as a result of this impact.
This 1item of concern has also been described in Section 5.3.a of this
report.

In addition, some discrepancies were ound in the calculations during the
audit, such as an incorrect assumption of a thermodynamic phenomenon, some
instances where calculations require updating. and ] case where no
explanation was provided for the use of two different sets of temperature
and pressure conditions for the same line in two different area




The incorrect assumption, which is prescribed by Project Procedure 2BVM-114,
is that high energy line breaks 1in systems normally above 212F will have
neglible flooding effects, since the majority of released steam will escape
from the immediate area via whatever venting 1is provided. As a result,
another pipe in the area was chosen as the flood source. (Action Item #7)
(AO 12241-220, Item 2.) It is noted that this only affects flooding outside
the Reactor Containment, since the analysis of flooding inside the Reactor
Containment is based on the assumption of subcooled liquids remaining
totally liquid.

The calculations for six areas require updating, four of them because they
use design or operating conditions which do not agree with the conditions
given in the latest Line Designation Tables or pipe stress input
documentation; and two because hypothetical rather than specific actual
lines were postulated as flood sources, and the design and operating
conditions used in the analysis do not agree with current design and
operating conditions. The current Line Designation Tables contain design
and /or maximum operating conditions for all of the lines in question, so the
calculations should be reviewed and updated accordingly. It is recognized
that the change to the conditions is slight so that the effect on the
calculated flood levels will be minor. (Action Ttem #8) (A0 12241-222,
Items | & 2)

The third discrepancy 1is the situation where a particular line passes
through two areas and in both cases 1is the most conservative flooding
source. However the calculations to determine the resulting flood level use
design conditions for one area and the maximum operating conditions for the
other area. The calculation criteria allows the use of either design or
maximum operating conditions for any particular line, however, the use of
different conditions for the same line without explaining the reason(s) for
doing so is questioned. (Action Item #8) (A0 12241-222, Item 3)

The audit of the calculations verified that, except for the above
discrepancies, correct input data, assumptions and analytical methods were
used and that the results were reasonable.

It was observed during the audit that the calculations for determining flood
levels do not consider the effects of accumulation of flow from one area to
another, such as would ocenr where the flooded area has a door which is not
sealed so that the flood water flows out of the area through the gap under
and around the door into other areas. (Action Item #6) (A0 12241-220, Item
1)

The project has not vet performed an evaluation of nuclear safety related
equipment subject to flooding in order to determine the effects on safe
shutdown capability. They have prepared a list of this equipment which was
reviewed by the audit team. Two 1items of concern arose in this review.
First, the preparer of the list is not identified on the list and there is
no documented evidence that the list has been reviewed by a second engineer;
and second, it cannot be determined from the list itself, or from other
available documentation, whether all types of nuclear safety related
equipment which could be adversely affected by flooling were considered in
developing the list. (Action Item #12) (A0 12241-220, Item 5)

Harsh Environment

This part of the audit entailed verifying that the environmental conditions
resuiting from pipe breaks postulated by the Hazards Analysis Group would be
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Nuclear Technology discipline
postulated fo ise in th ! ronmental qualification of equipment, Two
Nu¢ ;t.!! Ci { ORY ( { Lacions i 241 128~¢ anda A‘ ~}"k":‘r(“l"]“8‘”) f(‘r the

Main Steam Valve ISe ar Cable ult structure were reviewed by the audit
team,

The review ylogy postulates a break in the pipe

which would resul mos e environmental conditions in an area.
The pilping f hici he 1gle pipe is selected includes all piping
regardless o hethe r i is Nuclear Safety Related. This assures
that any single in reak stulated by hazards analvsis will not produce
environmental nditions ! re more severe than those postulated by
Nuclear Techn Ry lower postulating only a single pipe break may not
be appropriate sine | wt consider the fact that one line rupture and
the attendant pipe whip may cause other pipe breaks which would thereby
exacerbate the ironme conditions already created by the single pipe
break. This late the interface concern des~ribed in Section 5.3.a of
this report

The audit als e ther concern with the interface between High
Energy Line Bre acti les and the Harsh Environment area. In postulating
Harsh Environmer 1 con lons, the project has not considered the fact that
local temperature 'cts within a jet impingement zone may be more severe
than the overal rage, temperature effects resulting from a break.
Item #14) (A 41 0, Ttem 6)

»ismic Interactions

irding assessments of seismically induced failure of

non-nu saf related (NN¢ systems/components with nuclear safety
related (NSR) components are generally defined by 2BVM-165. As defined by
2BVM-1] NS systems/components whose seismically induced failure might
compromi s the integrity of NSR components are classified as Seismic
Categ« ] Procedurally, this designation requires maintenance of
hor ind structural integrity of the NNS item under earthquake

i implementation, however, item specific interactions may be
fragility considerations of the NSR target, addition of

tructure, etc, in addition to demonstrating/ensuring structural

 f the safety/non-seismic concern covers each NNS
'system/component located within a Seismic Category 1 structure, as
BVM-11¢ Uniquely identifiable zones within these structures,
Analysis Coordinator per 2BVM-165, are

locate potential interactions.

identification process, established by 2BVM-165, is at
2, with specifi item by item 1interaction

indicated where safe-shutdown capability

1{losophy was found by the review to be

iduced interactions. Reviews of in-process

l guidance led to numerous

ut adequate consideration of generic topics
similitude characteristics, etc.

p procedura




Current project activities for this hazard-related topic area are involved
with programmatic changes to the original approach. Adequate assessment of
implementation of the modified program cannot be made until completion of
significant project activity. However, project personnel awareness of the
issue involved indicates that a more appropriate methodology will evolve.

Fhay&e Control
The engineering model, located he BVPS-i ite is the primary design tool
used to 1identify and assess eff 8 O idditions and modification on hazards
analyses,

Model generation activities are controlled under Project Procedure 2BVM-201 with
contractor inputs to the modei coordinator controlled by BV-2 Field Construction
Procedure FCP-37. The model is currently in "Phase III" (per 2BVM-201, final
stage) which 1is essentially maintenance of the model after basic designs have
been incorporated, and use of the model as a construction tool (i.e., checking
for clearances, interferences, etc, prior to installation of new
systems/components). The model is built on a 3/4" to 1' scale with a tolerance
of + 1/16" which yields a full scale accuracy of + 1". Components down to 1/2"
conduit, 3/8" instrument tubing, and 4"x4" electrical junction/pull boxes are
included.

Engineering changes reflected on design drawings, and manufacturer/contractor
drawings are sent to the model coordinator via controlled distribution for
incorporation into the model. Proposed changes/additions are cleared through the
model prior to implementation to ersure adequate clear space is available with no
interferences and that adequate clearances are in accordance with engineering
requirements. Hazards analysis evaluations are based on interactions identified
by site walkdown (accomplished on approximately a monthly basis) as highlighted
by changes to the model (pending and incorporated) since the previous walkdown.
To assess the adequacy of use of the model, and its control procedures, to
evaluate the potential impact of additions/changes on the status of the hazards

evaluation program, a portion of the review was conducted at the site.

lhe review indicated that configuration control procedures employed to maintain
currency of the model regarding plant as-~built conditions function independent of
the Hazards Program. As a service to the Hazards Analysis Task Group defined in
BVM-165, duplicate change record logs are maintained to facilitate HATG tracking
of assessed/resolved 1interactions. The review indicated that the model
coordinator's activities adequately identified and tracked all changes intended
to be incorporated into the model, and that such changes were being adequately
identified by site engineering and construction activities. (As the model 1is
also used to check/verify adequate installation provislons prior to construction
activities, 1t was found to dictate the basic geometry of a proposed
addition/change, e.g., small bore piping run layout/support locations, with
"as-builts" from the actual installation fed back into the model changes.) To
evaluate the accuracy of employing the model to identify potential hazards
interactions, a sampling was taken in the main steam valve house area, centering
on hazard zone VC-405 (located on model table A4). The primary set of indicated
potential interactions evaluated by the review concerned valve V43 on line
25V8-004~2 at approximately El 800'. The model indicated a potential for seismic
interaction (I1/I) between V43 and junction box JB3682 and duct DSA-173. (For




review purposes, no distinction was made between nuclear safety related and
non-nuclear safety related systems/components, as the sole intent was .o verify
model accuracy). It was also noted that junction box JB3681 was modeled as
indicating no seismic interaction potential with valve V44 mounted in line
25VS-010-173-2, in an adjoining area. '

A site walkdown by the review team verified the relative positioning of the
Junction box and ductwork with respect to valve V43, and also verified the

absence of seismic interaction potential between JB-3681 and V44 as the model
indicated.

Additional potential interactions indicated by the model involved unit heater
ZHVR-VHE-303 over several lines (and their valves) at approximately El1 785°',
During the site walkdown the review team found physical /visual access to
ZHVR-VHE~303 extremely restricted (largely by the presence of temporary
scaffolding), thus hampering normal line of sight for interaction identification.
In this particular instance, the model proved superior to the actual plant for
identification of the conditions noted, and the walkdown activity served to
verify observations made from the model. The conclusion of the review is that
use of the model as the primary design tool to identify/assess the effects of
additions/modifications on the hazards analyses is justified, and adequately and
accurately represents the as-built condition of the plant; and that adequate
processes and controls are in effect to permit accurate model maintenance.

Subsequent to the site portion of the review and assessment of the engineering
model, the review team was notified by the project of a modification to the
change control procedures utilized by the HATG. Beginning approximately February
1, 1986, the engineering model will no longer be utilized as a construction tool,

and change contrel documents to maintain model currency will no longer be
generated,

This means that the Hazards Analysis Task Group's system for tracking changes

will have to be revised, with a stronger emphasis placed on site walkdown
activities.

In addition to changes in plant configuration, changes in stress levels in piping
and changes in system conditions (i.e., temperature, pressure, etc.) also have an
effect on hazards analyses. To assure that such changes are factored into the
hazards analyses, all revisions to the document which contain this information
are issued on a controlled distribution to the Hazards Analyses Group. Stress
levels are contained in pipe stress calculations and system conditions are
contained in project procedure 2BVM-121 for Code Class 1 piping sycrtems and in
Stress Analysis Data Packages for non-Code Class 1 systems.
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6.0 AUDIT OBSERVATIONS

The Audit Observations (AOs) listed below and contained in this section describe
mditions observed during the audit which require project actions. The persons

issigned the action on these AOs have been provided with response forms which are

be completed and returned to Engineering Assurance by April 23, 1986.

ACTION
SUBJECT ASSIGNED

Hazards Analysis - Project Procedures CORichardson
Hazards Analysis - FSAR CORichardson
Hazards Analyis - Flooding Calculations CORichardson
Hazards Analysis - Design Control CORichardson

Hazards Analysis - Pipe Rupture Calculations CORichardson

Hazards Analysis - Division Procedures DCFoster
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AUDIT OBSERVATION PAGE 1 OF

ORGANIZATION AUDITED Beav

ACTlVIY_Y AUDITED Hazards An 3is - Profed Procedures
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{ ishnell
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AUDIT DATE _lavenber 1989 \0 L5 AUDITOR(S)

PERSON(S) REPRESENTING
AUDITED ORGANIZATION “ : REFERENCE(S)

REQUIRED REPLY DATE _April o) ACTION ASSIGNED LURichardson

DESCRIPTION OF CONDITION(S):

he project procedures governing hazards analvsis activities on the
Beaver Valley 2 project were found by the audit team to be generally
satisfactory. They are, for the most part, comprehensive and clearly

prescribe criteria, implementation requirements, and responsibilities.
{ v P

However some shortcomings were observed in the program which appear to
be the result of weaknesses in the procedures. Examples are described
below:

The procedures do wot specify that flooding analyses
consider the effects of flow from one area to another such
as would occur under doorways which are not sealed.
Consequently, the flooding analyses have not considered this
phenomenon. (Action ltem #6)

Project Procedure 'BVM-114 contains non-conservative
flooding from piping

ntaining subcooled liquid. Paragraphs 4.4,1.1.3 and
4.4.,1.2.3 exclude from consideration as flood sources piping

criteria regarding the postulation of

which contains subcooled liquid whose temperature exceeds

basis for this is that the escaping effluent

flash to vapor which will then escape from the

area via vent paths. This assumption that the liquid will
flash to 100% vapor is erroneous. As a result, no subcooled
iines are considered flood sources, thereby underestimating

flood levels in some areas. (Action Item #7)

ctivities of the Hazards Analysis Group are governed by
't procedure 2BVM-165. The scope of this procedure is
ed to three types of hazards~ High Energy Line Breaks,
nalls Cenerated Missiles, and Safety/Non-Seismic
actions. ther hazards such as Internal Flooding and
Environment are covered by sep'rate procedures and
led by separate groups. An apparent consequence of this
irrangement ; hat compatibility between the variou

hazards effo 3 18 sometimes lacking. For example, the
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Power group determines the postulated flood level in an area
by assuming a failure in the single source which would
produce the highest flood level. This is done independently
of the pipe break analyses performed by the Hazards Analysis
Group. The analyses by the Hazards Analysis Group identify
for further evaluation only targets which are Nuclear Safety
Related. As a result, flooding analyses do not consider the
possibility that a high energy line break may in turn cause
a pressure boundary failure in a target pipe or component
which 1s not Nuclear Safety Related. This would cause
additional flooding sources and sources of fluids
contributing to Harsh Enviromments not accounted for or

enveloped by the analyses performed by others. (Action Item
#9)

Criteria governing identification of Safetv/Non-Seismic
Interactions contained in 2BVM-165, Section 7.1 and 8.2, are
not being interpreted consistently by the project groups
involved. Lack of definition of credible failure modes of
Non-Nuclear Safety Related components under seismic loading
allows for application of overly conservative criteria.
This approach is resulting in an excessively large number of
Safety/Non-Seismic Interactions being identified and
evaluated on an individual item basis in lieu of handling
them by a more generic approach. (Action Item #11)

The process for identifying and documenting the identity of
Nuclear Safety Related equipment affected by flooding is not
prescribed by a project procedure. In addition, the list of
equipment developed by the project for floeding analyses
purposes has not been reviewed by a second engineer. Also,
one cannot determine from this list of equipment, or other
available documentation, whether all types of Nuclear Safety
Related equipment, which could be adversely affected by
flooding, were considered in preparing the list. For
example, there are no junction boxes on the list, but it is
not evident whether this is because they were not considered
or because none are located below flood levels. (Action
Items #5, #12)

IBVM-85 states that temperature effects resulting from pipe
ruptures will be addressed independent of break postulation
for dynamic effects. Although this approach is adequate for
overall environmental concerns, no justification exists to
demonstrate that local temperature within the jet
impingement zone does not result in a mcre severe condition
for jet impingement targets. (Both ANSI-58.2-1980 and
FEMTR-3 require consideration of jet temperature effects on
the safety related targets). (Action Item #14,
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ORGANIZATION AUDITED Beaver Valley 2 Project

ACTIVITY AUDITED Hazards Analysis - FSAR

AUDIT DATE November 1985-January 1986 AUDITOR(S) GBushnell, DAShaw,
- RMSimonetti

PERSON(S) REPRESENTING ‘
AUDITED ORGANIZATION JSpizuoco  REFERENCE(S) __FSAR
REQUIRED REPLY DATE _April 23, 1986 ACTION ASSIGNED _'chardson

DESCRIPTION OF CONDITION(S):

During this audit some items associated with the FSAR were observed
which require project attention. They are:

The FSAR was reviewed for conformance with applicable NRC
requirements such as are contained in Standard Review Plans,
Branch Technical Positions, General Design Criteria, and
Regulatory Guides,

The audit results show that, in general, the FSAR does comply
with these requirements. There was, however, one instance
observed where the FSAR and/or the project practices are not
totally 1in agreement with the requirements, nor 1is there any
explanation provided in Section 1.9 of the FSAR for the
exceptions. The BVPS-2 docket #50-412 dated 10/20/72 places the
project under jurisdiction of the "Giambusso Letters" per SRP
3.6.1 (BTP ASB 3-1, para. B.4.c).

FSAR 3.6B.1.3.3.1 states that no mechanistic effects (i.e., jet
impingement) are considered within Main Steam or Feedwater Line
break-exclusion zones. This is in agreement with para. 6,1.2 and
6.1.3 of 2BVM-85 which limits evaluation of breaks in these zones
to environmental conditions only, based on the "0'Leary Letter".

FSAR 3.6B.2.1.2.1 defines the extent of the break exclusion zone
as extending beyond the isolation valve to the first restraint,
in compliance with the "0'Leary Letter" (also NUREG-75/087, para,
3:6:1.8.2.¢.(3)). However, terminal end ©breaks are not
postulated at the restraints as required by the "0'Leary Letter"
para. A.4 and NUREG-75/087. This criterion appears to be based
on the requirements stated in NUREG-0800 SRP 3.6.1 ASB -1, B.2.c
which, per SRP 3.6.2 MEB 3-1, B.l.b, are applicable to break
exclusion zone boundaries terminating at the outboard {isolation
valve.

FSAR Table 1.9-1 indicates conformance to NI 'REG-0800 SRP 3.6.1,
Rev. 1 and ASB 3-1 Rev. 1, with no deviation/exception.

ro

re
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licensing bases being emploved by ct project design

e

sses governing HELB are not readily apparent/adequately
{fied. (Action Item #10

AR, 1in ection 3.5.1.1 and 3.5.1.2 (including in-process

change notice 1209) address Internally Cenerated Missiles

ification and evaluation

by rotating machinery and pressurized component

umentation uld be found during the audit which

tatements made in the FSAR with regard to the

ificat in evaluation of ICM. (Action Item

and describes the project's ide
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ORGANIZATION AUDITED _Beaver Valley 2 Project

ACTIVITY AUDITED Hazards Analysis - Flooding Calculations

Auonp.pu November 1985-January 1986 AUDITOR(S) DAShaw, RMSimonetti

PERSON(S) REPRESENTING ; ,
AUDITED ORGANIZATION KConnery _ REFERENCE(S) 2BV -l1%

REQUIRED REPLY DATE _Apcil 23 1986 ACTION ASSIGNED CORichardson

DESCRIPTION OF CONDITION(S):

Flooding Analysis calculation (12241-Power-N-24-N-265, Rev. 4) for the
Cable Vault and Main Steam Valve House structure was reviewed in the
audit. The calculation divides this structure into ten distinct areas
based on the fire areas established for fire protection design
purposes. It contains a calculation of flood level for each of these
ten areas. The audit review shows that six are in need of updating as
described below: (Action Item #8)

3 Four of them are out of date beccuse they use design or operating
conditions which do not agree with the conditions given in the
latest line designation tables or pipe stress input
documentation; they are: (1) cable vault-fire area PT-1, #2
encl., elev. 718' - 6"; (2) cable vault-fire area CV-1l, elev.
735' 6"; (3) cable vault-fire area PT-1, open floor, elev. 718' -
6'": and (4) cable vault-fire area DV-4, elev. 773' - 6".

"o
.

Two need updating because hypothetical rather than specific
actual lines were posculated as flood sources and the design and
operating conditions used in the analysis do not agree with
current design and operating conditions; they are: (1) cable
vault-fire area CV-5, elev. 773' - 6" and (2) cable vault-fire
area ASP, Alt. shutdown cubicle, elev. 755' - 6".

Je The review also showed that the calculations for two adjoining
areas use the same pipe line for sources of flooding, but use
system design conditions in one case and system maximum operating
conditions in the other case, without providing an explanation
for this approach. The calculations are: (1) cable vault-fire
erea CV-4, elev. 773' - 6"; and (2) main steam valve house, fire
area MS-1, elev., 773' - 6",

-l
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ORGANIZATION AUDITED Beaver Valley 2 Project

ACTIVITY AUDITED Hazards Analysis - Design Control

AUDIT DATE November 1985 - January 1985‘00"0"(3) GBushnell, RATerry

PERSON(S) REPRESENTING = )
AUDITED ORGANIZATION ___5pizu-co REFERENCE(S)

REQUIRED REPLY DATE _“PT1l 23, 1986 eorioN ASSIGNED __ CORichardson

DESCRIPTION OF CONDITION(S):

The audit review of pipe rupture calculation 12241-NM(B)~292-JDB
revealed some items of a design control nature which require project
evaluation. Thev are:

3 The calculation notes in its conclusion that changes to
drawing RV-56A are required and the calculation is marked
"Confirmation Required" as the means of assuring that the
necessary changes are made. Use of the "Confirmation
Required" box to track the need to make changes in documents
affected by the calculation results is not the correct
method for doing this. (Action Item #16)

> 4 The calculation does not clearly 1identify the embedment
loads required for evaluation by Structural discipline, nor
does it indicate compatibility with a pre-established design
load set utilized by Structural. (Action Item #16)
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ORGANIZATION AUDITED Beaver Vallev 2 Project

ACTIVITY AUDITED __tazards Analysis - Pipe Rupture Calculations

Aupﬂ'p’f; November 1985-January 1986 AUDITOR(S) GBushnell, RATerry

PERSON(S) REPRESENTING
AUDITED ORGANIZATION __ JSpizuoco REFERENCE(S)

REQUIRED REPLY DATE _*Pril 23, 1986 AcTiON ASSIGNED _CORichardson

DESCRIPTION OF CONDITION(S):

The audit review of Pipe Rupture calculatiovns performed by Engineering
Mechanics revealed some items requiring project attention. They are
described below:

la Calculation 12241-NM(B)-309-DFA establishes the plastic hinge
limit moment (Mp) using the methods and parameters of EMTR-400-A.
The wultimate strain values (Euu) previously reported in
EMTR-400-A have been found unconservative and have been corrected
in EMTR-400-B (issued 7/5/85). \Use of the corrected strain
valves would:

o Increase plastic modulus (Ep) by a factor of A» 2,
o Decrease plastic moment (Mp) by a» 5%.

The small resulting changes along with the large margins of
safety in the calculation make any immediate revisions
unnecessary. However, this calculation and others associated
with break exclusion zone evaluations, should incorporate the
corrected strain parameters in future vrevisions. More
importantly, however, this item raises a concern over the
projects methodology for identifying and tracking the effects of
changes to design input criteria. (Action Item #15)

ro
.

Calculation 12241-NM(B)-309-DFA also contained the following
inconsistency (Action Item #15):
P. 43, "Summary of Results", gives M o, .306 x lO7 in #
from penetration to isolation valve, "But P. 134, "Analysis
Section", give this same maximum moment value as M = ,370
max
x 10" in #,

-26-
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— "AUDITOR(S)
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2BVM-11

REFERENCE(S)
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ACTION ASSIGNED
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APPENDIX 1
PRE-AUDIT MEETING NOVEMBER 12, 1985
ATTENDEES
NAME ORGANIZATION TITLE
KFConnery SWEC Support Engineer, Power
NAColdstein SWEC Lead Engineer
Engineering Mechanics
VLechpammer SWEC Coordinating Engineer
DLMalone SWEC Supervisor
Engineering Assurance
FNMorrissey SWEC Quality Assurance
Program Administrator
DAShaw SWEC Supervisor
Engineering Assurance
(Audit Team Leader)
MESheridan SWEC Support Engineer
Engineering Mechanics
RMS imonetti SWEC Senior Engineer
Power
JMSpizuoco SWEC Principal Engineer
Engineering Mechanics
-



NAME

GBushnell

APCapozzi

AJFiorente

DCFoster

NAGColdstein

BFJones

CEKirschner
FEKnapek

FNMorrissey

APPENDIX 2
POST AUDIT CONFERENCE JANUARY 31, 1986

ATTENDEES

ORGANIZATION

SWEC

SWEC

SWEC

SWEC

SWEC

SWEC

DLC

DLC

SWEC

" -

TITLE

Supervisor
Engineering Mechanics

Asst. Chief Engineer
Engineering Assurance

Lead Engineer - Power

Chief Engineer
Engineering Mechanics

Lead Engineer
Engineering Mechanics

Asst. to Chief Engineer
Power

Supervisor QA ENG/MOD
Senior QA Specialist

Quality Assurance
Program Administrator



APPENDIX 2
POST AUDIT CONFERENCE JANUARY 31, 1986
' ATTENDEES
NAME ORGANIZATION TITLE
' WIParker SWEC Asst. Project Engineer
. COR{ichardson SWEC Project Engineer
RERoemer SWEC Asst. Project Engineer
l DAShaw SWEC Supervisor
Engineering Assurance
RMSimonetti SWEC Senior Engineer
Power
JMSpizuoco SWEC Principal Engineer
' Engineering Mechanics
KFConnery SWEC Support Engineer - Power
l WNKennedy SWEC Principal Engineer
Engineering Mechanics
' JOWebb SWEC Project Engineering
Assurance Engineer
' -30-




APPENDIX 3
PROJECT PERSONNEL CONTACTED DURING AUDIT

NAME TITLE

DBennett Supervisor, Model Shop, Site

RBenson Responsible Engineer, Engineering Mechanics
FACollins Support Engineer, Power
*KFConnery Support Engineer, Power

CWEarle Support Engineer, Electrical
KFitzgerald Support Engineer, Power

NAGoldstein Lead Engineer, Engineering Mechanics
*DEGraves Principal Engineer, Nuclear Technology
HHStidstone Support Engineer, Power

NKokot Engineering Assurance Engineer, Site
JAPizz1 Lead Engineer, Electrical
*MESheridan Support Engineer, Engineering Mechanics
WKSherman Principal Engineer, Power

* JMSpizuoco Principal Engineer, Power

* Hazards Analysis Task Group member




