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I. INTRODUCTION

A. Project Description

The Beaver Valley Power Station Unic No. 2 is an 888 MWe (nominal)
nuclear fue led , steam turbine ge ne rato r , pres s ur ized water reactor
power station. It is 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 Pittsburgh.

B. Program Abstract

on October 21, 1983, the Nuclear Cons truct ion Divis ion (NCD) of,

Duquesne Light Coispany ( DLC) presented an Engineering Co nf irmat ion
for BVPS-2 Plant Design to the Nuclear Regulatory CommissionProgram

(NRC) Region I in King of Prussia, Pennsylvania. An objective of

DLC, identified at that time, was to endorse the Plant Design Baser
o f BVPS-2. Specifically, DLC commaitted to:

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

2. Confirm that selected safety related systems' Design Output Docu-
ments reflect the Plant Design Bases through proper impleme nt a-
tion.

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

i

.

f

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

Phase I - Endorsement of Stone di Webster Engineering Corpo rat ion
(SWEC) Design Criteria Document>

Phase II - Confirmation of the Implementation of SWEC Design Process
and Control Document

|

Phase III - Itaview and Evaluation of Design Output Documents

Phase IV - validation of Key Attribgces of the Installed Designi

.

To proceduralise the actions required to complete the Design Bases
|

Endorsement (DBE) Program and identify the selected documents to be
reviewed se part of this program, two NCD procedures were written:

NCDP 2.6 - BV-2 Design Bases Doctament Acceptance

NCDP 2.6.1 - Endorsement of Design Bases
i

|
These procedures are presented in Attachment A.

>

-1-

(

- - - . - _ . - _ . - - . _ _ - _ _ . - - - - - _ - __ __ _.



o. ,.

C. Personnel Involvement

Forty-eight DLC engineers expended approximately 11,000 hours in
performance of the DBDA Program.~ Engineering experience of the par-
ticipants includes structural, mechanical, electrical, metallurgical,
nuclear, and licens ing .

SWEC suppo rt involved approximately 50 engineers from their Boston
Office.

D. Conclusion

The DLC Design Bases Endorsement (DBE) Program has demonstrated that
the BVPS-2 Plant Design Bases, as defined in this repo rt , have no
s ignificant unreso lved concerns and are considered accep t ab le by
DLC. The program enabled DLC to ef fectively identify specific design
discrepancies. Each of these has been addressed and either resolved
to DLC's satis faction or included in a fo llow-on program which is
expected to result in a satis factory resolution.

.

.

.
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II. PRASE I_

A. SCOPE

Ia NCDP 2.6.1, "Endorseinent of Design Basis", Sect ion 6.0, 6.1, and
6.2 formally describe the review ac t ivit ies pe r formed by DLC to
endorse SWEC Des ign Criteria Documents. Briefly. DLC reviewed

selected SWEC Project Manual Design Criteria Docume nt s (DCD) and

compared them to 10CFR50, Appendix A, the General Design Criteria

and FSAR. The discrepancies discovered during the reviews we re
.

documented and submit 6ed to SWEC for resolut ion. 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 accept ab le to DLC and the required revisions we re
Thisproperly made, DLC endorsed the SWEC Design Criteria Document.

endors ement is identified by DLC Management approval signatures on

the Design Bases Document Acceptance (DBDA) Sheet. If no revision

was required to the DCD, the initially reviewed document was
endors ed. Changes 'to the FSAR were tracked by the DLC Regulatory'

s,

Af f airs Department on the FSAR Amendment Item List. (See Attachment

B.)

5. STATUS

c were reviewed for Phase I.! Twenty-seven Design Criteria do' uments
As of June 30, 198A, twenty-two of these documents have been
endorsed by DLC. Folloeon activities are identified in Section
VII, Part A. Phase I documentation is in Attachment C.

.
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III. PHASE II

A. SCOPE

For the Phase II Review, DLC's object ive was to confins that Design
Process and Control (DP&C) Documents were implemented correctly by

reviewing the documents addres sed by the DP&C docume nt s , (i.e.,

logics, flow diagrams , specifications, calculations , etc.). Des ign

Process and Control Documents include SWEC Project Manual (2BVMs)
and SWEC F.ngineering Assur ance Procedures (EAPs). The procedur e

(DBDA) to confirm these docume nt s is identical to that previously

described for Phase I Documents.

5. STATUS

Thirty-six Design Process and Control Documents and other similar
documents were reviewed for Phase II. As of June 30, 1984, twenty-

seven of the documents were confirmed by DLC. Follow-on activities

are identified in Section VII, Part 5. Phase II documentation is in
,

i Attachment D.

.
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IV. PMASE III

A. SCOPE -

Samples of Design Output documents from two selected safety-related
systems were reviewsd for adequacy of implementation of Design
Basis documents and other applicable design documents. An inde-

pendent review was conducted by Electrical, Mechanical, and S t ruc-'

tural Engineering groups for both the Residual Heat Removat System
(RRS) and the Auxiliary Feedwater System (FWE). Design Verifica-

tion Reports were prepared and transmitt ed to SWEC for resolution
o f Dt C co:ssent s generated during the reviev. As a' result of DLC

reviewt of SWEC resolutions , Design Output documents may be either

acceptante without revision or may require revision.

.B. 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 comments were generated in the

arena listed below:

Number of Coauments
FWE RMSDesign Faview Item

Are the appropriMe QA and QC requirements- 32 8

stated?

Is ;the /46% 4 e e put reasonable when compared 19 7

to the 4,? its , ., ; ataf

TOTA 1. 51 15

,

All 66 Structural comments have been resolved by SWEC to DI.C's
satisfaction.

Follow-on activities are described in Section VII, Part C.
Phase III documentation is in Attachment E.

-

9

-5-

1
.

, . . . . . .
_ _ _ _ _ _ J



, _
_ _ - - - _ __

* .

5. STATUS (Continued)

2. MECKANICAL

Design Output documents reviewed by the Mechanical Engineering

Departme nt (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
FWE RHSDesign Review Item

Were design inputs correctly selected and 11 8

incorporated into design?

Are assumptions necessary to perform the design 2 1

activity adequately described and reasonable?

Are the applicable codes, standards, and 12 3

regulatory requirements, including issue and
addenda, properly identified and are their
requirements for design met?

k Have the design interface requirements been 8 12

satis fied?

Is the design output reasonable when compared I
to the design input (s)?

Are the specified psets, equipment, and processes 3 1

suitable as applied?

Are requirements for record preparation, review, I
approval, recention, etc . adequately specified?

38 25
TOTAL

SW3C has resolved all of the 63 Mechanical comments. Sixty-one
are acceptable to DLC.

Follow-on activities are described in Section VII, Part C.
Phase III documentation is in Attachment E.

.
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5. STATUS

3. ELECTRICAL

Design Output documents reviewed by the Electrical Engineering
Department (EED) include electrical elementaries and electrical
one line-diagrams relating to cable and raceway identification
and separation, cable philosophy, fire prot ec t ion , essential
system powe r supplier, grounding, and relaying. Equipment

qualification documentation, res trict ed materials, and seismic
classification were also cons idered . A total of 42 c omme nt s

were generated in the areas listed below.

Number of Comments
Design Review Item FWE RHS

Were design inputs correctly selected and 13 13 -

incorporated into design? (General)

Does this design satisfy the 2BVM requirement? 6 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, Parc C.
Phase III documentation is in Attactument E.

-7-
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V. PMASE IV

A. SCOPE

Preliminary work for Phase IV 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 Engineering groups generated an ins pect ion plan and
conducted an independent walkdown of the Residual Heat Removal and

the Auxiliary Feedwater Systems to identify potential incons is t en-
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.

B. STATUS
.

1. STRUCTURAL

The Structural Engineering Department (SED) identified ten 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 in SED's Phase III review. The
walkdown resulted in one comment for each of the two systems.

Both comments have been resolved to Dir's satis faction. There-
fore, there are no follote-on activities required.

Phase 17 documentation is in Ittachment F.'

i
-

2. MCHANICAL

The Mechanical Engineering , Department (MED) identified 50 key
attribut es for validation of the installed design of the RMS
and FWE. The installed designs that were validated correspond

[

to the Design Output documents in MED's Phase III review. The!

(
I walkdown res ult ed in five comments, all of which have been

-8-
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2. MECHANICAL (Continued)

resolved by SWEC to DLC's sat is f ac t ion. Therefore, there are

follow-on activities required.no

Phase IV documentation is in Attachment F.

3. ELECTRICAL

The Electrical Engineering Department (EkD) 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

walkdown res ult ed in 17 comments. Fif teen have been resolved

by SWEC to DLC's satisfaction.

Follow-on activities are described in Section VII, Part D.
Phase IV documentation is in Attachment F.f

'
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VI. SUMMARY OF DBE PROGRAM

PHASE I AND PHASE II

The Phase I and II reviews confirm that the Design Basis Documents
identified in Attachment G are acceptable. This acceptance is based on
the fact that OLC review comments have been satisfactority 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 doctusents.

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.*

( PRASE III

The Auxiliary Feedwater System (FWE) and Residual Heat Removal System
(RHS) were two safety-related systems selected for this phase. The

review of these systems' design output docsssents confirms that the
design bases have been implemented satisfactority. This confirmation
is based on the comments / resolutions to specific design review itema
that were considered for each of 259 design outputs. The fo llowing

review items were 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*

Identification of applicable codes, standards, and regulatory*

requirements

Design interface requirements*

-10-
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PHASE III (Continued)
!

Comparison between design inputs and design outputs*

Application of suitable parts, equipment, and processes*

Req uir eme nt s fo r record pr eparation , r eview , ap prov al , re t ent io n ,*

etc.

The SED identified the following as their most significant comments:

Absence of required signatures on pipe support calculations*

Incorrect trans fer of design input information from the pipe support*

calculations to the pipe support drawings

The preceding comments are being resolved by SWEC as fo llows :

Perform a reconciliation of the calculations to provide the required*

signatures

Revise the drawings to include the correct input information*

!,

The jetjl identified the following as their most significant comments:

ASME III code dates on specifications in conflict with the specifi-*

cation contract date

Failure to perform ASME III pressure design of pipe flanges*

Application of class break criteria to ASME III instrument lines*

inconsistent with applicable codes and standards

Incorrect or inadequate assumptions and operating modes in the pipe*

|
l strees calculations and pipe stress data packages

|
Incorrect or missing identification of parts on the pipe isumetric*

drawings
i

|

| The preceding comments are being resolved by SWEC, res pectively , as
i follows:
|
! Prepara an "ASME Code Baseline Document" identifying the applicable- *

ASME Section III and Section XI Code Edition, Addenda, and applica-!

'

ble Code Cases invoked for each component

:

-11-

i
_.. _ __ _ _. _ _



.. ,,

PHASE III (Continued)

Revise the piping design specification to meet the intent of the*

ASME code by taking credit for the use of ANSI standard flanges

required based on guidance pro-Revise class breaks on drawings as*

vided by DLC

Revise the calculations and data packages to include correct assump-*

tions and operating modes

Revise the drawings to include the correct parts identification*

|

The g identified the following as their most significant comments: i

Incorrect calculations for sizing of power and grounding cables*

Missing protection and relay information on the electrical drawings i*

) The preceding comeents are being resolved by SWEC as follows:'

Revise the calculations to include correct sizing requirements*

1

(
Revise the drawings to include the missing information ]*

i

PRASE IV

The Auxiliary Feedwater System (FWg) 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 that the
key actributes 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 fo llow-

ing review items were the bases for comments generated by DLC for SWEC

resolution:

Accuracy of nameplate data*

Accuracy of location and orientation*

Compliance with installation requirements*

-12-
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PHASE IV (Continued)

The SED made the following minor coauments:

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

Suppo rt 2FE-PS SH-061 A&B had a discrepancy be twe en the ins t alled*

design elevations and that shown on the drawings.

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

,

The MED had no significant cosaments requiring SWEC resolution.

The EED identified the following as their most significant coussent s :

Missing nameplate data for 2RHS*MOV 7015, 702A, 701A and 720A*

Location of 2RHS*MOV 750A and 7508 and 2FWE*FI 100A2,10052,100C1*

/
Ground cable " stranded" instead of " solid" (per 2BVM-38) on 4160V*

Emergency switchgear 2DF'

-13-

,

- . - --- - -- - - . - - - , - - - . . - - - - . - . . . - , - - - - - . . . . . - . - - -



|
* o

|

VII. FOLLOW-ON ACTIVITIES AND RECOMMENDATIONS

A. PHASE I FOLLOW-ON

1. DESIGN CRITERIA DOCUMENT NOT ENDORSED

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

2BVM-35 - Codes and Standards - Requirements for Category I
Specification

SWEC has coassitted to revising this document by July 31, 1984
DLC will review the revision and, if acceptable, DLC will

endorse it by August 31, 1984.

2BVM-42 - Cable Philosophy Power, Control and Instrumentation

Revision 6 dated May 31, 1984 incorporates comments noted by
DLC in their initial r eview. SWEC also incorporated other

changes to this document. Before endorsement of this document ,
D L C will review these additions to assure acceptability. This
review wiil be complaced by September 30, 1984

2EVM-43 - Protection Relay and Device Settings
-

Section III " Electrical Pr'otective Devices Philosphy Practices ,
*~ Coordination, and Settings for 120VAC and 120VDC System" was

scheduled by SWEC to be incorporated December 1,1984 to coin-'

cide with the furnishing of additional vendor information. DLC
will hold endorsements intil this revision is reviewed . If

acceptable, DI4 will endorse it by January 1,1985.

23VM-116 - Seismic Classification for Structures Systems and
Component

DLC requested SlvEC to acknowledge , in 25VM-116, that seismic
classification is provided by both SWEC and the NSSS supplier.

j SWEC has agreed to this, but the revision has not ye t been
i issued. SfEC expects to issue this revision by September 30,
,

L984. DI4 will then review this revision and if accept ab le
will endorse it by October 31, 1984. ,

2ETM 118 - Criteria for Postulating Pipe Breaks and Analyzing
the Dynamic and Environmental Effects (Outside Contatnment)

SWEC cancelled this document and incorporated the information
i

! into 2BVM-114, "Essencial Systems, Compo nent s , and Instrumen-

|
cation Required for Safety Functions" and 2BVM-85, " Criteria

|
for Protection from the Dynamic Ef fects Associated with Postu-
laced 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.

-14-1
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A. PHASE I FOLLOW-ON (Continued)
|

2. DESIGN CRITERIA DOCUMENT ENDORSED BUT FOLLOW-ON REQUIRED
|
'

2BVM-32 - Instrument Connection on vessels and Piping

Revision 2 dated March 3,1982 has been endorsed by DLC. As a
result of Phase III investigation, 2BVM-32 will again be
revised. This docume nt is scheduled to be issued July 15,

1984. DLC will review the revision at that time.

2BVM-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 - Design Consideration for Inservice Testing of Valves.

ASME 11 Subsection AWV 10CFR50 (Appendix I)

Revision 3 issued February 21, 1984 has been endorsed by DLC.
At the DLC/SWEC Pump / Valve Workshop, several concerns applica- ;

J ble to the inservice testing of valves were discussed. As a

\ result , SWEC was requested to incorporate additional changes to
!

2BVM-109 by November 1984. DLC will review the revision at
that time.

2BVM-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 be reviewed and resolved by
responsible Fire Protection engineers.

'- 15-
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B. PHASE II FOLLOW-ON
,

t

1. DESICN PROCESS AND CONTROL DOCUMENTS NOT ENDORSED

Listed below are Phase 11 documents wh ich h ave not been
endorsed by OLC as of June 30, 1984. Follow-on activities fo r
each listed document is ident ified.

~

2BVM-22 - Instructions for Nuclear Steam Supoly Systems

SWEC 9VPS-2 project has reque s ted their Engineering Assurance
Division to grant them a deviation from EAP 3.4 All appro-

priate information from EAP 3.4 was to be incorpo rated into
2BVM-6, 16, 22, and 29. Since EAP 3.4 was part of the DRDA

.

Program, confirmation to 2BVM-22 will be held unt il DLC is
assured that applicable parts of EAP 3.4 are incorporated.
2BVM-22 revision has been issued. Revision to the other three
documents are expected by July 16, 1984. If revisions are

accep t ab le relative to EAP 3.4, 2BVM-22 will be conf irmed by

August 30, 19 % .

2BVM-25 - Handling of Nonconformances and Disposition Reports
(N6Ds)

The structure of Revision 10 dated June 14, 1984 is considera-
bly different from the revision initially reviewed by DLC.
Therefore, 2BVM-25 will be reviewed again for possible confir-

f
\ mation by September 30,19%.

25VM-56 - Instructione for Design Review Program

on May 18, 1984, a revision to 2BVM-56 was issued. The scope

of the revision is quite different from the originally reviewed
document. The new title is to 2BVM-56 is "Ch ange Evaluat ion
Committee". The revision will be reviewed similarly to the
other Design Process and Control documents by Sep tembe r 30,,

j 19 % . Confirmation is enpected by December 30,19%.
j

( 25VM-94 - Raadling of Boston Generated Engineering and DesignI

Geordination Reports

Structure of Revision 7 dated June 14, 19%* is considerbly
different from the revision initially reviewed by D14. The r e-
fore, 259M-94 will be reviewed again for possible confirmation
by September 30,19%.

25VM-129 - Guidelines for Internally Cenerated Missile Program
!

| SW3C espects to issue the revision by September 1, 1984. At

that time, DLC will review the revision to assure comments have
been addressed. If acceptable, DLC will confirm this document
by November 1, 1984.

| -16-'
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B. PRASE II TOLLOW-ON (Continued)

1. DESIGN PROCESS AND CONTROL DOCUMENTS NOT ENDORSED (Continued)

EAP 2.9 - Preparation Review and Control of Licensing Reports

This is a SWEC corpo rate document issued by the Engineering
Assurance Division (EAD). EAD has committ ed 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 - Handling of Changes to Licensing Documents

This is a SWEC corporate document issued by 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 Ccapliance with SWEC Regulatory Guide Posi-
tion and SWEC Branch Technical Position Policies

This is a SWEC corporate document issued by the Engineering-
Assurance Division (EAD). EAD has committed to revising EAP

2.11 by October 1, 1984. DLC will review the revision and, if

acceptable, will confirm it by November 1,1984.

/ EAF 3.4 - Nuclear Steam Supply System (NSSS) Supplier Design
Interface with the Stone and Webster Design'

s

SWEC BVPS-2 Project has requested their Engineering Assurance
Division to grant than a deviation from EAP 3.4 because: 1)
EAP 3.4 is designed to address the SWEC NSSS interf ace at the
early stages of a nuclear 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
requirement from EAP 3.4 are being incorporated into 2BVM-6,
16, 22, and 29. These are all scheduled to be issued by July
16, 1984. No DLC action will be taken wicil the deviation
request is approved. At this time, EAP 3.4 wiLL be confirmed.

-17-
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C. PHASE III FOLLOW-ON

1. AUXILIARY FEEDWATER SYSTEM (FWE)
.

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

A note wiL L' be added on the calculation sheet to show that the
values indicated as calculated loadings for flanges at point s
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 III
Code will be deleted and reference to EMTR-605 will be ad ded .
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-
ments of ASME III, NC-3672.6 and NC-3673.5. SWEC has taken the
pos ition that these code sections do not pertain to suppo rt
load select ion. 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.

STEESS DATA PACIAGE SI-EM-458 (See Attachment E, MED)
N

/ .

' The variation of seco 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 L, 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. 2B75-920 (See Attachment E, MED)

This specification invokes ther 71 ASME III through W72, but the
contract date appears to indicate that the 1974 ASME III
through W75 should be invoked. SWEC will issue the "ASME Code
Baseline Document" (2BVM-179) by July L984, and it will address
clarifications to the ASME Code Edition and Addenda.

SPEC. NO. 2BTS-939 (See Attachment E, MED)

This specification will be revised to invoke ASME III 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
s tandard flanges to satisfy the requirements for pressure
design. This revision wiLL be made by July 1985.

s,
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1. AUXILIARY FEEDWATER SYSTEM (FWE) (Continued) j

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

This specification invokes the 1971 ASME III through W72, but
the contract date appears to indicate chac a later code should j

be invoked . SWEC contends that this specification is directly j

related to the baseline. code (1971 W72) piping specifications. i

Further discussion on this matter is required and the resolu-
t ion wi L L be closed prior to completion of the pipe stress
reconciliation program June 1985.'

SWEC was advised that DLC wiLL pr epare a project Licens ing
position for class breaks in ASME III instrument lines. When

|
this position (R.G.1.151) is finalised, SWEC will revise 2BVS-
977.

Page 1 - 80 states that the engineers shaL L prepare isometric
drawings "o r all impuls e lines and pneumatic tubing over 1.5
inches in seismic areas. This should refer to lines under 1.5
inches. The revision wiLL be made in the next revis ion of
2BVS-977 by August 1, 19 % .

The correspondence section of the specification references the
wrong names of DLC personnel to idios correspondence is to be
sent. SWEC will correct these references in the nest revision
of 2BVS-977 by August 1, 19%.*

23VM-32 (See Section VII, Part A)

This design basis document wiLi be reconciled by July 15,19%
to include ins trument connection drawings now found only in
2BVS-920 and 25VS-939.

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

i
Revise drawing to show that the supply breaker for 2FWE*F23A

i can be controlled from the Alternate Shutdown Panel. Issue
date will be October 1,19%.

Dus 10080-RI-1Y-5 (See Attachment E, EED)

| Revise drawing to show valves 2FWF*RCV100C and E can be con-
trolled from the Alternate Shutdown Panel. Issue date wiLL be

i February 28, 1985. Also, revise to incorporate 27WE*MCV100A,'

8. Issue date will be October 17,19%.

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

i

! Revise drawing to delete 2FWE*HCV100A, 8, C, D, E, F. Issue

j date by October 17,19%.
|
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1. AUXILIARY FEEDWATER SYSTEM (EVE) (Continued)

DWG 10080-RE-10AX-1B (See Attachment E, EED)

Revise to show prope r train de s ignat ion for 2 MSS *SOV105B
( should be "BP" not "AP"). Also show proper train designation
for 2 MSS *SOV1050 (should be "A0" not "50"). Issue date will be
December 31,19%.

CALCULATION E-20 Revision 2 (See Attachment E, EED)

Further discussion is required with SWEC to resolve the SKV
motor feeder cabb size calculation for the 400 hp auxiliary
feedwater pump. SWEC wants to use 550*C fo r the T2 or
T,,x in the equa t io n. DLC checked with the vendor who
agrees that 250*C should be subs t ituted into the equa tion fo r
T'2

CALCULATION E-66 dated October 12 1983 (See At tachment E, EED)

Revise calculation to reflect a maximum allowab le t empe ratur e
of 250*C and a resultant minimum conductor size of 8AWG. Is sue
date will be December 1,19%.

2BVM-114 dated January 13,1982 (See Attachment E, EED)

Revise to show proper train designation for 2 MSS *SOV1055
,

(should be "BP" not "50"). Also show proper train designation,
*

for 2 MSS *SOV105D (should be "AO" not "AP") . Issue date will be
December 31,19%.

APCSB 9.5-1 Section 3.5 (See Attachment E, EED)

Revise to add descriptien of ins truments 2FWE*FT100AF. Revi-
sion will be issued by December 28,19%. Also , dele te ins tru-
ment 27WE-LIl04F1 since it is no longer required on the ASP.

( Revision will be issued by December 28, 1984. _i

FSAR Table 3.11-1 (See Attachment E, EED)

Revise to add the following to Table 3.11-1 since they perfone
a LE s afe ty function: 2FWE*SOV100A, B and 2FWE*LSL104A3, A4
and 2FWE*LY1. 104A3, AA. Revision wiLL be issued by Septesber

28, 19%. Also, revise to add the following to Table 3.11-1
since they perform a 1E safety function: 2MS S*$0V 105 A, B, C,

D, E, and F. Revision wiLL be issued by September 28, 1984.

-20-'
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1. AUXILIARY FEEDWATER SYSTEM (FWE) (Continued)

CALCULATION NO. 12241-NP(N)-Z-16A-118-2 (Support No. 2FWE-PSSM-
016A&B (See Attachment E, SED)

SWEC wiLL provide the independent review and signature as part
of the ASME III stress reconciliation program as de sc ribed in
2BVM-156 by June of 1985.

CALCULATION NO. 12241-NP(N )-Z-16A-040-Y (Suppo rt No. 2FWE-PSR-
043Y) (See Attacneent E, SED)

SWEC will provide the independent review and signature as part
of the ASME III stress reconciliation program as des:ribed in
2BVM-156 by June of 1985.

CALCULATION NO. 12241-NP(N )-Z-16A-041-4 (Support No. 2FWE-PSR-
044Y) (See Attachment E, SED)

SWEC ALL provide the independent review and signature as part
. of the ASME III stress reconciliation program as de scrib ed in!

2BVM-156 by June of 1985. -

|
CALCULATION NO.122Al-NF(N)-1-16A-117-2 (Support No. 2FWE-PSSP-
345A&B) (See Attachment E, SED)'

.' SWEC will provide the independent review and signature as part
of the AME III stress reconciliation program as described in'

2BvM-156 by June of 1985.

CALCULATION NO. 12241-NF(T)-Z-16A-009-A (Support No. 2FWE-PSA-
! 009Y) (See Attachment 8, SED)

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

i 2BvM-156 by June of 1985.'

CALCULATION NO. 12241-NF(N)-E-16A-00A 3 (Support No . 2FWE-PS A-
004Y) (See Attachment E, SED)

W will provide the independent review and signature as part'

of. the ASME III stress reconciliation program as described in
;

2NN-156 by June of 1985.
|

CALCULATION NO. 122Al-NF(F)-E-16A-0114 (Sucport No . 2FWE-PS A-
011Y) (See Attachment E, SED)

.

SWEC will provide the independent review and signature as part
| of the AME III stress reconcillation program as described in

2BVM-156 by June of 1985.

,
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1. A'lXILIARY FEEDWATER SYSTEM (FWE) (Continued)

CALCULATION NO. 12241-NP(N)-Z-16A-005-4 (Suppo rt No. 2FWE-PS R-
005Y) (See Accachment E, SED)

SWEC will provide the independent review and signature as part
of the ASME III stress reconciliation program as desc ribed in
25VM-156 by June of 1985.

CALCULATION NO. 12241-NP(N )-Z-16A-013-4 (Suppo rt No. 2 FWE-PS R-
013 t ) (See At tachment E, SED)

SWEC wilL prov ile the independe nt review and signature as part
of the ASME 4"I s tress reconciliation program as de sc ribed in
2BVM-156 by June of 1985.

,

CALCULATION NO. 12241-NF(N)-Z-16A-006-4 (Suppo rt No. 2FWE-PS R-
006Y) (See Attachment E, SED)

SWEC will provide the independe nt review and signature as part
of the ASME III stress reconciliation program as de sc ribed in
2BVM-156 by June of 1985.

CALCULATION NO. 12241-NF(N )-I-16A-014-3 (Suppo rt No. 2FWE-PSA-
014) ( es Attachment E, SED)

SWEC'will provide the independent review and signature as part
of the AstE III stress reconcillation program as described in<

k

2BVM-156 by June of 1985.

CALCULATION NO. 12241-NF(N)-Z-16A-017-4 (Support No . 2FWE-PS R-
Ol7Y) (See Attachment E, SED)

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

CALCULATION NO. 12241-NF(N)-Z-16A-015-3 (support No . 2FWE-PS R-
015Y) (See Attachment E, SgD)

SWEC will provide the independent review and signature as part
of the ASME III stress reconciliation program as described in
23Vtbl56 by June of 1985.

|
CALCULATION NO.12241-NF(N)-Z-16A-109-0 (Support No. 2FWE-PSST-i

,

3461) (See Attachment E, SED)

i

|
SWEC will provide the independent review and signature as part

as described in tof the ASME III stress reconciliation program
2BVM-156 by June of 1985.i

,
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1. AUXILIARY FEEDWATER SYSTEM (FWE) (Continued)

CALCULATION NO. 12241-NP(T)-Z-16A-119-0 (Suppo rt No. 2FWE-PS A-
355K) (See At tachment E, SED)

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

CALCULATION NO. 12241-NP(N)-Z-16A-002-4 (Suppo rt No. 2FWE-PS R-
002Y ) (See Accachment E, SED)

SWEC will provide the indepe ndent review and signature as part
of the ASME III stress reconciliation program as desc ribed in
2BVM-156 by June of 1985.

CALCULATION NO. 12241-NP(N)-Z-16A-003-3 (Suppo rt No. 2FWE-PS R-
003Y) (See Accachment E, SED)

SWEC will provide the independe nt review and signature as part
of the ASME III stress reconciliation progras as desc ribed in
2BVM-156 by June of 1985.

SWEC will provide a statement to the calculation desc ribing
that the over veld is adequate during the engineering confitua-
tion update as described in 2BvM-122 by June 1985.

.

CALCULATION NO. 12241-NT(N)-E-16A-001-3 (Support No. 2FWE-PSR-
00LY) (See Attachment E, SED)

SWEC will provide the independene review and signature as part
of the AM III e cross reconciliation program as described in
2BvM-156 by June of 1985.

,

CALCULATION NO. 12241-NP(N)-1-16A-010-4 (Support No. 2FWE-PSR-
OLOY) (See Attachment E, SED)*

SURC will provide the independent review and signature as part
of the AStB III stress reconciliation progree as described in
2391k156 by June of 1985.

CALCULATION NO.12241-NP(N)-2-16A-007-4 (Support No. 2FWE-PSR-'

007T) (See Attachment E, SED)

SWEC will provide the independent review and signature as part
of the ASNE III stress reconciliation program as described in
2BvM-156 by June of 1985.

*
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1. AUKILIARY FEEDWATER SYSTEM (FWE) (Continued)

CALCULATION NO. 12241-NP(N )-Z-16 A-05 8-3 (Support No. 2FWE-PSR-'

062Y) (See Attachment E, SED)

SWEC will provide the independent review and signature as part
of the ASME III stress reconciliation program as de sc r ibed in
2BvM-156 by June of 1985.

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

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

CALCULATION NO. 12241-NP(N)-I-16A-097-2 (Support No. 2FWE-PSR-
334X) (See Attachment E, SED)

SWEC will provide the independent review and signature as part
of the ASME III stress reconciliation program as described in
25vM-156 by June of 1985.

I CALCULATION NO. 12241-NF(T)-Z-16A-121-1 (Suppo rt No. 2FWE-PSA-
3571) (See Attachment 1, SED)

[ SWEC will provide the independent review and signature as part|

of the ASME III stress reconciliation program as described in'
-

2BVM-156 by June of 1985.
.

1
CALCULATION NO.12241-NF(N)-Z-16A-112-0 (Support No. 2FWE-PSST-
3491) (See Attachment E, SED)

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

i

l

f CALCULATION NO. 12241-NF(T)-Z-16A-120-0 (Support No. 2FWE-PSR-
354XJ (see Attachment E, SED)

SWC will provide the independent review and signature as part
of the ASME III stress reconciliation program as described in
23Vlt-156 by June of 1985.

CALCULATION No. 12241-NF(N)-I-16A-008-3 (Support No. 2FWE-PSA-
008Y) (See Attachment E, SED)

SWEC will provide the independent review and signature as part
of the ASME III stress reconcillation program as de scribed in
2BVM-156 by June of 1985.

-
,
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1. AUXILIARY FEEDWATER SYSTEM (FWE) (Continued)

CALCULATION No. 12241-NP(T)-Z-16A-047-4 (Suppo rt No. 2FWE-PSR-
050Y) (See Attachment E, SED)

SWEC wiLL provide the independent review and signature as part
of the ASME III stress reconciliation progree as described in
2BvM-156 by June of 1985.

CALCULATION NO.12241-NP(N)-Z-16A-115-0 (Support No. 2FWE-PSST-
352X) (See Attachment E, SED)

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

CALCULATION No. 12241-NP(N)-Z-16 A-116-0 (Support No. 2FWE-PSR-
353X) (See Attachment E, SED)

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

CALCULATION No. 12241-NP(T)-1-16A-100-0 (Support No. 2FWE-PSR-
337X) (See Attachment E, SED)

,

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

2BvM-156 by June of 1985.

CALCULATION NO. 12241-NP(T)-Z-16A-099-0 (Support No. 2FWE-PSR-
336X) (See Attaciument E, SED)

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

2. RESIDUAL NEAT REMOVAL SYSTEM (RMS)

ISCIETEIC DRANING NO. 107113-15 (See Attachment E, MED)

The Westinghouse sychol will be added next to Material Item
No. I to indicate that it is a Westinghouse supplied component.
Revision will be made by July 18,198A.

ISOISTRIC DRAWINC NO. 107115-13 (See Attachment E, MED)

Material Ites160. I wiLL be changed from 10-BM74 to 10-BA760 by
July 16, 1984.

Material Itan No. 2 will be changed from 2-RMS-FE600B(B-) to 2-
RMS-FE6078(3-) by July 16, 1984

.
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2. RESIDUA 1. HEAT REMOVAL SYSTEM (RMS) (Continued)

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

The Westinghouse symbol will be removed from Material Ites
No. I by July 15, 1984.

Piping class 602 will be indicated for Material Item No. 3 by'

July 15, 1984.

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

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

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

CALCUI.ATION NO. 12241-NP(N)-K715-0 (See Attachment E MED)

The assumed dimensions and weights for valves HCV-7505, FCV-
6055, and FE-6005 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 III
Code will be deleted and reference to ElfrR-405 will be added.
this change will be made during the Stress Reconciliation Pro-

[ gram to be completed by April 1985.

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

Zero or full by-pass conditions with pump P215 in operation
were not considered in this package. These conditions wiLL be

' addressed in the next issue of the package by September 1,

1984.

Sources for line preesure and temperature are not adequately
referenced to allow verification. SWEC wiLL revise the package
te include this information by July 23, 1984.

SNC. NO. 23TS-920 (See Attachment E, MED)

Page 1-42, Item 2, of the Specification states that insulation
shall be removable for a minimum distance of 12 inches on
either side of the circumferential' weld center. SWEC STD-MP-

1057-4-3 Ladicates a minimum distance of 14 inches required .
2BVS-920 wiLL be reconciled to agree with the SWEC STD by July
15, 1984.

s -26-
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2. RES2 DUAL 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-1F-4A (See Attachment E. EED)

Revise drawing to show 2RHS*P21A to be controlled from the
Alternate Shutdown Panel. Revision will be issued by October

28, 1984.

DWG 10080-RZ-IV-4 (See Attachment E, EED)

Revise drawing to agree with 12241-LSK-25-75 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 F10 ins tead of D10 for MCC cubicles d ich
feed MCC cubicles dich feed MOVs 2RMS*MOV720A and 2RHS*MOV7205
(2-E05/03C and 2-E06/02D) . Revision wiLL be issued by Septem-

ber 30, 1984.

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

Revise drawing Section (65-65) to clarify that the s pecified
2/0 AWG ground cable is typical to jumpers (on cable tray) as

well 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 2RES*PT605A to be " Blue (B)" channel
color not " Red (R)." Revision will be issued by October 31,

t

1984.
.

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

Revise calculation to read 10.305 McM. Revision will be issued
-

i by December 31, 1986. Also, revise calculation to reflect a
maximum allowable temperature of 250*C and a resultanc minimum

!
conductor size of 8AWG. Revision will be issued December 1,

'

1984.
I

CALCULATION E-20. Revision 2 (See Attachment E, EED')!

|

Further discussion is required with SWIC to resolve the 5KV
|

actor feedar cable size calculation for the 400 hp maxiliary
| feedwater pump. SWEC wants to use 550*C for the T2 or
! Taas in the equation. OLC checked with the vendor do
| agrees that 250*C should be substituted into the equation for

T+
| 2

' -27-
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2. RESIDUAL HEAT REMOVAL SYSTEM (RHS) (Continued)

2BvM-114 (See Attachrsent E, EED)

Revise the 2BVM to show 2RHS*FT605A to be " Blue (B)" channel
color not " Red (R)." Revision will be issued by December 31,
1984.

2BVM-42, Revision 1 (See Attachment E, EED)

Revise the 2BVM to show a cable anpacity derating factor for
cables in a tray wrapped with a 1 hour fire cated material.
SWEC is considering a derating factor of 0.85. Revision will

be issued by March 1,1985.

DWC 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 2BVM-38.
Revision will be issued by October 30, 1984. Also, revise

drawing to indicate a fourth ground path for trans former TR-2C
and TR-2D (Detail 5). Revision will be issued by October 30,
1984.

FSAR, Page 8.3-46, Ites 9 (See Attachment E, 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 penetration 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 2RHS*FT605A, 8 mark number to indicate that it is
safety related. Revialon will be issued by August 30, 1984.

|
Also, revise the drawing to show the instrument channel colors
for 2RRS*FT605 A-Blue (B) and 2RES*FT6055 Yellow (Y). Presently,
they are shown as "no color"-(N) . Revision will be issued by

I
Assust 30, 1984.

!

|
DME 10080-RE-361-4 (See Attacheene D, EED)

Revise the dessing to show the instrument channel colors for
2RRS*FT605A-Blue (B) and 2RMS*FT6055 Yellow (Y). Presently, they
are shown as "no color"-(N). Revision will be issued by August
30, 1984.

,

(

,
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2. RESIDUA 1. HEAT REMOVA1. SYSTEM (RMS) (Continued)

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

Revise the dr awing to show the instrument channel colors for
2RHS*FT605A-Blue (5) and 2RHS*FT6055 Yellow (Y). Presently, they

are shown as "no color"d(N) . Revision will be issued by August
30, 1984.

DWG 10080-RE-36BR-3 (See Attachment D, EED)

Revise the drawing to incorporate the Class LE power supply for
2RMS*FT605A. Revision will be issued by October 30, 1984.

.

APCSB 9.5-1 (See Attachment D, EED)

The mark numbers shown as 2FWS*FT605A, 5 should be changed to
show the mark numbers as 2RHS*FT605A, 8. Revision will be
issued by December 28, 1984.

FPER (See Attachment D, EED)

This document will be revised to add that a manually operated
water deluge system is provided for each pump - 2RMS*P21A, B.

Ionisation and photo-electric smoke detectors are provided to
alarm in the Control Room.

/

dug 10080-RE-365C (See Attachment D, EED)'

Revise the drawing, to incorporate the Class 1E power supply for
2158*FT6055. Revision will be issued by October 30, 1984.

DWG 10040-RE-4BD-5 (See Attachment D', EED)

Cable 2RNS3BX001 is to replace cable 2RES6NK001 shown on draw-
ins 10080-RI-4BF-5. Cable 2RRS4YX002 is to * replace Cable
2RR$4NI001 shown on drawing 10080-RE-488-5. Note: The channel
color blue (B) as shown in Cable No. 2RRS3BI001 now conflicts

r

with the 23TM-114 which shows the cable to be red (R) . Drawings
10000-RE-4FA, 36K, and 36Y should also be checked for the
proper instrusent channet color. .

Drawings 10040-RE-36BR and 368C will be revised by October 30,

| 1984.

9
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2. RESIDUAL HEAT REMOVAL SYSTEM (RHS) (Continued)

CALCULATION NO. 12241-NP(N)-I-71A-002-3 (Support No . 2RHS-PSSH-
002A and 5) (See Attachment E. SED)

SWEC will provide the independent review and signatures or part
of the ASME III Stress Reconciliation Progems as desc ribed in
2BVM-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 III Recon-

j ciliation Program as described in 2SVM-156 by April 1985.

CALCULATION NO. 12241-NP(N)-Z-71A-041-3 (Support No. 2RHS-PSSP-
002) (See Attachment E, SED)

SWEC will provide the independent review and signatures or part
of the ASME III Stress Reconciliation Program as de sc ribed in
2BVM-156 by April 1985.'

! CALCULATION NO. 12241-NF(N)-Z-107A-141-5 (Support No. 2RHS-PSA -
141) (See Attachment E, SED)

|

SWEC will provide the independent review and signatures or part
of the ASME III Stress Reconcillation Program as described in

,

i 2BvM-154 by April 1985.
{ CALCULATION NO. 12241-NF(N)-E-71A-00A-4 (Support No. 2RRS-PSR-.

004) (Bee Attesheent E. SED)
I

| SWEC will provide the independent review and signatures or part
of the ASME III Strees Reconciliation Program as described in
2BvM-156 by April 1985.

CALCULATION NO.12241-NF(N)-E-71A-040-3 (Support No. 2RMS-PSSP-
1

001) (See Atteshment E. SED)

|
SWEC will provide the independent review and signatures or part
ef the ASE III Stress Reconciliation Program as described in;

|
1Srt> 154 by April 1985.

N"LATION No.12241-NF(N)-1-71A-038-3 (Support No. 2RMS-PSSN-
_

Gama) (see Attasheent I, asu)
.

SWEC will provide the independent review and signatures or part
4

of the ASME III Stress Reconciliation Program as described in
2svM-156 by April 1985.

j SWRC will provide a statement to the calet.Lation describing the
adequacy of the weld which attaches the beam brakcet to the TSi

6a6 during the ASME III ~ Reconcillation Program as described in
;

j 2BvM-156 by April 1985.

l
'
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2. RESIDUAL HEAT REMOVAL SYSTEM (RHS) (Continued)

CALCULATION M.S. 12241-NP(N)-Z-71A-057-1 (Support No . 2RHS-PSSP-
501X) (See, Attachment E, SED)

SWEC will provide the independent review and signatures or part
of the 'ASME III Stress Reconcillation Program as described in
2BvM-156 by April 1935.

,

O
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D. PHASE IV FOLLOW-ON

1. AUXILIARY FEEDWATER SYSTEM (FWE)
,

CALCL'LATION E-66 (See Attachment F, EED)

'levise 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 1,1984.

Draft Environmental Qualification Submittal Table 3.11-1 (See
| Attachment F EED)

Revise Table 3.11-1 to correct the elevation of flow transmit-
ters 2FWE*FIl00A2, 82, C1 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*FT100A, B, C to Sect ion 3.5 of
APSCB 9.5-1. Revision wiL L be issued by December 28, 1984.

'

2. RESIDUAL MEAT REMOVAL SYSTEM (RMS)
,

DUG 10040-RI-IV-4 (See Attachment F, EED)

Revise the dr awing to show the MCC breaker size fo r
; f

2CCF*MOV112A se "B10" not "C10."i *

Also, revise the drawing to ,show the MCC breakers for

2RRS*MOV701A and 2RRS*MOV702A to be size "G10" not "J10."
,

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

Revise the drawing to show the correct breaker size for
| 2RRS*MOV750A to be "D10" not "C10."

j Electric Motor and Leed Lise Report No. FES 400 dated April 16,

| 1956 (See Attachment F EED)
. w
!

Revise the Report PES 400 to show the locked rotor current of
5.5 supe for 2cCr*MOV1125. Also, revise the report to show the
toeleed roto current of 12 empe for 2RMS*MOV750A.

4

; -

,

'
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2. RESIDUAL HEAT REMOVAL SYSTEM (RHS) (Continued)

2BVM-38 dated April 19, 1984 (See Attachment F EED)

This 2BVM recommends 4/0 solid copper ground cab le for the
4160V swgr. 2AE and 2DF. 4/0 stranded copper is actually

installed. Also, one end of 2DF is grounded with stranded 500
MCM copper. SWEC is investigating the best solution for noted
inconsistencies and will submit the resolution to DLC by July'

6, 1984.

EFAR (Engineering Field Action Recorr.) (See Attachment F EED)

An ETAR wiL L be issued by July 13, 1984 to install the proper
naseplace for 2RMS*MOV7015 on Compartment 9A'of 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%V702A on Compartment 8 A o f MCC*2-
E05. The nameplate is presently blank.

FSAR Table 3.12-1 (See Attachment F. EED)

Revise Table 3.11-L of the FSAR to show the elevation of
2RMS*n0V750A, B to 707'6" not 720'6".

(
.

.

)

4 '
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E. RECOMMENDATIONS

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

1. The preceding fo llow-on items be tracked through to comple-
tion.

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

3. New design basis documents be considsred 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 Place Embedded in
Concrete

c. 2BVM-156 ' ASME III Stress Reconciliation
'

d. 2BVM-160 Tracking of Attachments to Structural Steel

s. 2BvM-165 Hasards Analysis

f. 2BVM-174 Seionic Raceway Qualification
,

(
g. 2BVM-176 Seismic Taek Group-

h. 2BVM-179\ ASHF. Code Baseline Document

4. E&DCRs and addenda and revisions to Design Specifications
af fecting ASNE III requirements be reviewed for DI.C concur-
rence.

5. A selective samplius of additional electrical calculations (E-
Series) be reviewed to investigate the possibility of generic
deficiencies.

d

+
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1.0 INTRODUCTION

An. Engineering Assurance, in-depth, technical audit of the Beaver
Valley Unit 2 Project was conducted during the period November 28, 1983
through February 13, 1984. The audit was performed by senior
engineering personnel including senior staff personnel from Control

'

Systems, Licensing, Materials Engineering, Nuclear Technology (Boston

[ and CHOC), Engineering Mechanics (Boston and CHOC), Structural (CHOC),
Power, Electrical (CHOC), Geotechnical, and Engineering Assurance
divisions. The Fuel Fool Cooling and Cleanup System, plus pertinent
portions of the Fuel Building, and various support systems were( audited.

The audit team consisted of the following personnel:

AUDITOR DIVISION TITLE
l

WAWagner Nuclear Technology (CHOC) Supervisor Radiation-

Protection

KNKhanna Electrical (CHOC) Supervisor Electrical

{ Engineering

FJRezendes Control Systems Supervisor Control Logic

FFChin Engineering Assurance Sr. Structural Engineer

. GEThornes Structural (CHOC) Assistant bbnager
.. Structural Division.

1

FSVetere Geotechnical Sr. Geotechnical Engineer
E~ MPBerardi tbterials Engineering Assistant Chief Engineer

|- WWang Engineering Mechanics (CHOC) Assistant Section Manager
- Mechanics

BCDave Engineering Mechanics (CHOC) Senior Engineer
E

JLockaby Engineering Mechanics Staff Support Engineer

{ WTHotchkiss Licensing Supervisor Safety
Engineering

p' DDavis Nuclear Technology Sr. Nuclear TechnologyL Engineer.

DHRogers Engineering Assurance Engineer

RWTwigg Engineering Assurance Audit Team Leader - Lead
Engineer

1.0-1
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I
I 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 andI information. Attendees at this meeting are identified on Attachment 2.

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

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

I
I
I
I
I

I
I

I
!I
.

I
I
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2.0 PURPOSE

The objective of the audit was to evaluate the technical adequacy of

I 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 theI capability to provide adequate cooling as defined by the FSAR, NRC
Standard Review Plans, and applicable Regulatory Guides and Codes.

I
I

i

: I

I
'

I
I

B

I
I

I
I
I-
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I 3.0 SCOPE

In general, the audit sampled those engineering and design documents
that describe, define, support, procure, construct, and evaluate theI 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,

c. Alternate cooling capability.

d. Leak and/or failure detection and isolation.

e. Piping systems.

f. Instrumentation and controls.

g. Seismic and environmental qualification parameters.

h. Materials of construction.

1. Supporting and housing structures and systems.

J. Geotechnical inputs.

k. Electrical power distribution systems.

I

I

I
I

I
I
I
I

3.0-1

I



I EA-118

I 4.0 CONCLUSIONS AND SUMMARY OF RESULTS

Overall conclusions and results, maj or concerns and concerns of a general
nature are presented in this section. Detailed discussions of results for

I each discipline audited are contained in Section 6. Audit Observations
(A0s) have been written and are contained within Section 5.0 where specific
Project or Division action is required.

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

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

2. Incomplete technical justification, or documentation thereof, was
identified in most disciplines audited. The concerns range from

| no calculations available to justify information in design
5- 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.

3. Inconsistencies between interfacing discipline documents indicate
a need for improved communications between disciplines. It wasI 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.

4. Inconsistencies in documentation and errors within discipline
documents indicate the need for increased emphasis on detailed

I document reviews.

The areas of major specific concern, which are addressed in the A0s
contained in Section 5, are as follows:

1. Emphasis needs to be placed on the preparation of calculations to

I 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.

I 2. Project reviews of vendor technical documents have not identified
design analysis deficiencies or deviations from specification

I
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

I and deviations from specification requirements and the impact on
interfacing disciplines are not being addressed.

3. 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.

I 4.0-1
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I
4. Operating restrictions for the protection of Fuel Pool Clean-upI Pumps have not been included within the Fuel Pool Cooling and

Purification System chapter of the Operating Manual.

I 5. 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

I to minimize any effect it may have on construction. A ROAP (EA
task No. 1707) was submitted by the Millstone 3 proj ect 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.

I
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 is 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.

I

I
I

I
I
I

I
I
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5.0 AUDIT OBSERVATIONS

The Audit Observations (A0s) 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. RaySircarI 12241-171 Nuclear Technology P. RaySircar
12241-172 Structural P. RaySircar
12241-173 Engineering Mechanics P. RaySircar

I 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 the above A0s 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

I
overriding factors preclude completion of actions within 60 days EAP 18.1
provides methods for obtaining management approval to extend the completion
date.

I
I

I
I
I
I
I
I
I

5.0-1



EA-048

STONE & WEBSTER ENGINEERING CORPORATM)N AO. NO. 12241-168

I
ENGINEERING ASSURANCE DIVISION
AUDIT OBSERVATION PAGE 1 OF 1

ORGANIZATION AUDITED Beaver Vallev 2 Project

ACTIVITY AUDITED Materials Engineering

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

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

REQUIRED REPLY DATE J -/ 9~ 84 ACTION ASSIGNED PRavSircar

DESCRIPTION OF CONDITION (S):

I
This audit observation identifies those items contained in the Materials

g Engineering section of the audit report that require a formal response.'

g For complete details and recommendations, see the referenced report
sections.

A. Specifications

Specifications are not always complete or consistent with other
documents.

1. Specification 2BVS-19A does not include acceptance criteria for
pressure boundary welds. (See Section 6.6.2.1, para. 4)

2. The definition and limitations of the essential variables
associated with the bending procesa to assure final materials

I
properties are not addressed in specifications 2BVS-58 and
2BVS-920. (See Section 6.6.2.1, para. 4)

3. The welding requirements in specification 2BVS-935 are not inI compliance with the Project's position on Regulatory Guide 1.52.
(See Section 6.6.2.4, para. 1)

4. Specification 2BVS-935 and drawing 21[VS*FN-204 A&B do not include
sufficient requirements for weld joint designs for rectangular
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 Supplier documentsI which revision / addendum of the specification the document was
reviewed to. (See Section 6.6.2.5. para. 3)

I
I

I
I
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STONE & WEBSTER GOINEERING CORPORATION AO. NO. 12241-170
ENGINEERING ASSURANCE DIVl840N

I AUDIT OBSERVATION PAGE 1 OF 2

ORGANIZATION AUDITED _ Beaver Vallev 2 Project

I ACTIVIT,Y AUDITED Flectrien1 Engineering

AUDIT DATE 11/28 - 12/9/83 KNKhanna
AUDITOR (S)

PERSON (S) REPRESENTING
RMatherwiezAUDITED ORGANIZATION REFERENCE (S)

PRavSircarREQUIRED REPLY DATE 3 -~ / 9 - F # ACTION ASSIGNED

DESCRIPTION OF CONDITION (S):

I
This Audit Observation identifies those items contained in the

I electrical section of the audit report that require a formal
response. For complete details and recommendations, see the
referenced report sections.

A. Calculations:

1. Calculations for sizing power cables are not adequate

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

I 2. No formal calculations to verify adequacy of area or pool
lighting were available. (Section 6.2.2.7, item 1).

B. One Line Diagrams:

I
'

l. The trip settings for the redundant fuel pool heat'

exchangers fed from MCC*2-E03 and MCC*2-E04 are C10 and

I
B10, respectively. It is not clear why trip settings are
different. (Section 6.2.2.3, item 1.a).

2. The designator for load 2HVR-FM-264D to MCC*2-E04(P) shouldI be IE, an asterisk is missing. (Section 6.2.2.3, item
1.b).

I 3. The En:ergency Fire Looster Pump 2FPW-36 is shown without an
asterisk (non IE) on the One Line Diagram, but is shown
with an asterisk (IE) in all other documents (e. .g. , Motor
& Load Lists, etc). (Section 6.2.2.3, item 1.c).

C. Electrical Design Criteria are incomplete and are not always
clear.

1. Applicable industry or regulatory documents are not listed
in any of the design criteria. (Section 6.2.2.5, item
1.0).

I
I
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STONE & WEBSTER ENGINEERING CORPORATION AO. NO.12241-170
ENGINEERING ASSURANCE DIVISION

I AUDIT OBSERVATION PAGE 2 OF 2

I 2. In 2BVM-38, (Grounding Criteria) special 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).I (Section 6.2.2.5, item 2.a).

3. In installation specification 2BVM-931, the intent of the

I 30" vertical separation, 16" vertical separation, and 6"
horizontal separation in item C is not clear. The basis of
48" in item D is not clear. (Section 6.2.2.5, item 3.b,

1&2)

4. Cable criteria, 2BVM-42, does not include a method for
sizing 125V de loads and power cables for safety relatedI motor operated valves. (Section 6.2.2.5, item 4.a).

D. It is not clear why some grounding calculations and drawings are

I
marked QA Category 1/ Nuclear Safety Related, when grounding is
considered as Category III. (Section, 6.2.2.6, item 1).

I
I
I
I |

I
I
I
I
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STONE & WE85TER ENGINEERING CORPORATION AO. NO. 12241-171

I ENGINEERING ASSURANCE DIVISION
AUDIT OBSERVATION PAGE 1 OF 3

ORGANIZATION AUDITED Beaver vallev 2 Project

ACTIVITY AUDITED Nuclear Technology Division

AUDIT DATE 11/28 - 12/9/83 WAWanner/WTHotchkissAUDITORS)

PERSON (S) REPRESENTING
AUDITED ORGANIZATION pRAllen

REFERENCE (S)

I REQUIRED REPLY DATE 3 - / F f/
/ ACTION ASSIGNED PRavSirear

DESCRIPTION OF CONDITION (S):

This audit observation identifies those items contained in the Nuclear
Technology Radiation Protection and Licensing sections of the audit report

I that require a formal response. For complete details and recommendations
see the referenced report sections.

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

a. To verify the adequacy of the shielding and designated
radiation tolerance zone levels associated with the fuel
building. These calculations do not take into consideration PWRI operational data for activated corrosion products and any
difference between the BV-1 design such as the use of high
density fuel storage racks. (Sec tion 6. 7. 2.1 item 1.a. & b.)

b. To verify that the fuel handling accidents or other design basis
events do not exceed the limiting case for control room

I habitability which is presently defined as a loss of coolant
accident (LOCA). (Section 6.7.2.3 item 1.)

Calculation #12241-UR(B)-265-0 uses the results of a Millstone 3c.

calcalation which contained outdated source term data developed
from a superseded version of computer program RADI0 ISOTOPE. As
required by a memo from the program sponsor (KIandclo to allI RADIOS 0 TOPE 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.)

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

5
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STONE & WEBSTER EN2|NEERIN3 CORPORATION AO. NO.12241-171
ENGINEERING ASSURANCE DIVISION

I AUDIT OBSERVATION
PAGE 2OF3

I
2. Calculation is not marked confirmation required even though

the data is based on an IOC which states that data is
preliminary and needs to be confirmed.

I 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.

e. Calculation 12241-UR(B)-183-1 incorrectly indicates the multiplier

I to be used for a semi-infinite cloud. (Section 6.7.2.2 item
2.c.).

I 2. The following inconsistency with the FSAR was identified: (Section
6.7.2.1 item 3.b.).

I
FSAR table 12.3.1 states that zone II 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.

3. The following inconsistencies with 2BVM-119, Rev. 3 " Environmental
Conditions for Equipment Qualification Requirements", were
identified. (Section 6.7.2.2 item 1.a., b., & c.)I ,

a. Table III 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 post-LOCA gamma values.

'

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

I
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 1.a. & b. and item 2.a.
through f.).

5. The scope of the ALARA program is limited and consideration should be
given to expand the program to include more extensive review of

I sys~ 2 related items, design changes and additional operational data
gathering. (See Section 6.7.2.7 item 1.a., b., c. & item 2).

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

revealed:

a. Various failures in motor operated valve control circuits are

I shown on the FMEA as causing valve closure although the actual
failure effect is to prevent valve opening. (Section 6.5.2 item
1).

I
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STCNE & CEBSTER EN2iNEERIN3 CCRPORATION AO. NO. 12241-171
ENGINEERING ASSURANCE DIVISION
AUDIT OBSERVATION

PAGE3 OF 3
_

b. There is no procedure that requires the DIEA analyst to be
informed of design changes that might affect the validity of the
n!EA. (See Section 6.5.2 item 2).

c. A list of current pages of the report does not exist. (See
,

Section 6.5.2 item 3). I

E
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EA-038

STONE & WEBSTER ENGINEERING CORPORATION AO. NO. 122 41-172

I ENGINEERING ASSURANCE DIVISION
AUDIT OBSERVATION PAGE 1 OF 2

ORGANIZATION AUDITED Beaver vallev 2 Project

ACTIVITY AUDITED Structural Engineering

AUDIT DATE 11/28 - 12/8/83 FFChin /GThornes
AUDITOR (S)

|PCTalbot/
PERSON (S) REPRESENTING

^PIi*" REFERENCE (S)AUDITED ORGANIZATION

d '/ 9- 8N ACTION ASSIGNED PRavSircar
REQUIRED REPLY DATE

DESCRIPTION OF CONDITION (S):

This audit observation identifies those items contained in the

I
structural section of the audit report that require a formal response.
For complete details and recommendations see the referenced report
sections.

1. Design Criteria /FSAR

1.1 The Structural Design Criteria do not include explicitI instructions for the analysis and design of unique conduit and
cable tray supports. (Paragraph 6.9.2.1, item 5)

I 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 SRP
3.8.4 but the remarks do not adequately address the difference.I (Paragraph 6.9.2.1, item 2).

'

1.4 There is no evidence that the Structural Design Criteria have been

I approved by the Chief Structural Engineer as required by SDM
81-14. (Paragraph 6.9.2.1, itec 7)

1.5 Note 3 at the top of page 3.8.35 of the FSAR indicates equationsI 3.8-1 through 3.8-9 instead of equations 3.8-10 through 3.8-16.
(Paragraph 6.9.2.1, item 8)

2. Calculations

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

2.1 It does not appear that the floor slab opening between
supports for the fuel pool heat exchanger has been accounted

I for in the slab analysis as the opening interrupts the
continuity of the slab. (Paragraph 6.9.2.2, item 1)

I
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I
2.2 No calculation could be identified that justifies the sliding ;

support for the fuel pool heat exchangers based en the
!interfacc materials. (Paragraph 6.9.2.2, item 2)

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

I the cubicle wall design could not be located during the
audit. (Paragraph 6.9.2.2, items 5)

I 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 S36.188 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

I .450, C38.437 to .443, C38.496 to .514 were Independently
Reviewed. (Paragraph 6.9.2.2, item 7)

3. Specifications

3.1 Specification 2BVS-407 and 2BVS-904 refer to applicable
documents of different issue than shown in the FSAR.
(Paragraph 6.9,2.3, item 1)

4. Drawings

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 the
Structural Design Criteria (Pg 3-13) in regards to the size

I of the opening for transferring fuel elements between the
pool and the cask area needs to be resolved. (Paragraph
6.9.2.4, item 2)

I

I
I

I

I
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ORGANIZATION AUDITED Beaver Valley 2 Project
,

ACTIVIT,Y AUDITED Engineering Mechanics Division

AUDIT DATE 11/28 - 12/9/83 AUDITOR (S) Wa"'' /"* " / h * '

-

PERSON (S) REPRESENTING
AUDITED ORGANIZATION RALoranger glEFERENCE(S) - - -

REQUIRED REPLY DATE 7- / f- #I 7 ACTION ASSIGNED PRai'H r m
~~

DESCRIPTION OF CONDITION (S):

I
;This audit observation identifies those items centained in the

Engineering Mechanicc section of the audit report that require a
i

,

formal response. For complete details and recoineenJations see the
referenced report sections.

PIPE STRESS '
'

l. Project Specifications are not censistent wich r equirenze'c.ts

I established in the FSAR or other doc urce nt s . (See 5ccrion
6.3.2.2.3, item la through d - page 6.3-2) -

2. Calculations contain various discrepancies or lack clarity,I (See Section 6.3.2.2.4, item 1 a through e page 6,3-3) i
<

PIPE SUPPORTS

Project Procedures
.

Project Procedures contain various discrepancies:

2BVM-102

1. The applicability and impice.entation infora.atioa contained
on the cover of this project procedure 1G nt;t c:t ear. (See
section 6.3.3.2.1, item la).

2. There is no minia.um effective throat requirements listed -

for partial penetration velds. (See ccction 6.3.3.2.1,

2bVM-103

I 1. Two referenced specifications contain conflictini;
.

information on allowable weld shear strecs. The allowa' ole !
weld shear stress stated in 2EVM-103 is correct only if

I
welding electrodes of 70ksi are used. This fact is not
explicitly called out in 2BVS-920, but is etcarly colle:1
out in 2BVS-059. (See section 6.3.3.2.1, iter. 3a and b)

I
,

I
. . . .
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.

2. Procedttre 2BVM-102 gives diffc!.ent allava51e weld shear
streus than the une crated in 2bVM-103, (See Section
6.3.3.2.1 item 3b)

Specificaticas/ESECWs

2EVS-059
,

1. The envit enmental conditions contained in specification

I 2rWS-059 are inccnsistent with either the FEAR, Section
3.11 or 2bnt-119 (See section 6.3,3.2.2. iten 2a).

I 26VS-979

1. The section dealing with the design of base plates and
anchor bolts for pipe supports is not clear whether theI criteria established by NRC IE Bulletin, 79-02 is to be
used or the rcere stringe'ct SWEC criteria. (.4 c tion
6.3.3.2.2, iten 3b)

Calculaticus

I For the calculations reviewed, it appears that the supports are '

capable of cupporting the piping during all the Icadind conditions
stipulated in the pipe stress calculations a r.d are within the
allowable stresses contained la the governCng ccde. tiowev e r , two of

the support calculaticos centain departure from precedure 2hVM-102
and the governing ccde (A15C 1.17.5) Ocaling with min 1raum veld size.4

(Section 6.3.3.2.3 iten 1)

The pipe support calculations revic-ed also contalued other
inconsistencies that cheuld have been f ot.n d in the calculatione
revi w procces. (Secnon 6.3.3.2.3, item 2)

'

SECP.ANICAT.:
.

I 1. The distributien of AP.S res ul ts to the Lead Electrical
Engineer has not occurred nor is the distribution prccess,
as stated in 2EVM-125, in ar,rcement with current project
practices. (See Section 6.3.4.2.1, item a)

2. The Seismic Data Index is not being maintained and Seisu;c
Data Transmittal Fotns are act being used. (See SecticnI 6.3.4.2.1 item lb)

3. The project dropped the ARS curves vertically after

I
apreading the peak, a technique that is diiferent fram Res.
Guida 1.122 and justification has not teen docutt.en t ed.
(section 6.3.4.2.1, item lb)

I
I
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'

4. The zero period acceleration v.11u used by the Mechanical
sectf on differ from these gecerated by the Structural '

s ec t ica. The values used by the Mechanical group were
Jewer by 307. (Section 6.3.4.2.1, item 2)

5. There at e unclear arecs in procurettent specifications.

- Specifics. tion 2BVS-3 (Spent Feel Poc] Feat Exchanger) vas
used and certified as 4 design epecif1(ation with ASME code

I requireciente adssing. Further, this specification does not.

| specify hcu to apply r.o zzle U cde nor were the latest
J setemic data used. (sectdos 6.3.4.2.2, item la, b&c)

- Specification 23VS-40 (Spent Fuel Racks) did not defina
allevable embed 1 tent interface 1cada during a fuel assenbly
drop accident. (Section 6.3.4,1,2)

< 6. frt service rtpot t TM-114, orthogonal pozzle londs were
applied separl.tely ir6tead of si.multaneously. Further,
local no.'.tle ar.alysis omitted shell side loading and the
inconsistencici, cmong the models used throughcut the repcrt
are not explained. Finally, the allcwable. strese used to *

cceept shall-rozzle design dif fered from t'.wt shown in the
spec. (Sectica 6.3.4.2.2, item 2)

|

7. In mechan ic61 calculacicos - NM(E)-244-CZ, rev. D, nuazle

I j icads were ic.propatly identified and incorrectly translated
t.c the center 41ne of the vessel. (Section o.J.4.2.2, iten

])
'

8 In struett;ral analysic reporr 81A0980, the rack-pop 1
criedment interface load repurted was larger the.a that

| &licud by f.he specifice.c Len. (de.ction 6.3.4.2.3)I '

Vendor drawings 80C7662, rev. I and 80E7653, rev. O do not ,

ahow how the_ rcquitatecta for remote underwater

I instal 14tica/remcval and remote leveling of the reeks are
net. (Sectica 6.3.4.2.3)

9. Specif' cation 2bVS-40 does not c0ntain all the necessary
I desi,gn criteria for the Spent Fuel Storage Rack.

|

The allownble .losds at embedment interface during a fuel
acuembly shop accident are not cpecified.

The ztructural asceptance critetia in the specification

I does net the meet the criteria of SRP 3.8.4 (though the
vendcr h;.s ecmplied with the SRP criteria). (Sectica
6.3.4.2.3)

I
g -
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10. Design changes are not conoletely 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).

I.
- 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)

I
|

I
.

I'

'

I
I
I
I
I-

I
I,

I.

I
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I ENGINEERING ASSURANCE DIVISION
AUDIT OBSERVATION PAGE 1 OF 1

ORGANIZATION AUDITED Be ver vallev 2 Project

ACTIVITY AUDITED Ge technical

AUDIT DATE 11/28 - 12/9/81 Frank VetereAUDITOR (S)

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

REQUIRED REPl.Y DATE U / 9 ~ f* ACTION ASSIGNED PRavsirear

DESCRIPTION OF CONDITION (S):

I 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.

1. Water levels used in the SHAKE calculations that determined
strain-dependent soil properties are not consistent with those used in
other Project calculations. (Section 6.4.2.2, item 1).

I

I !

I
i I
|I
I
I

|I
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ORGANIZATION AUDITED Reaver 1311ev 2 Project

ACTIVITY AUDITED control syst ms

AUDIT DATE 11/28 - 12/83 FRe nndesI AUDITOR (S) _

PERSON (S) REPRESENTING'

m rkinsAUDITED ORGANIZATION stEFERENCE(S)
PRavSircar

REQUIRED REPLY DATE # /9- #7 ACTION ASSIGNED

DESCRIPTION OF CONDITION (S):

This audit observation identifies those items contained in the Control
Systems section of the audit report that require a formal response. For
complete details and recommendations. See the referenced report sections.

1. An inconsistency exists between the FSAR (page 9-1.13), which states
that the fuel pool purification pumps are manually operated, and theI logic diagram which shows them to have an autostart feature as a
result of an auto trip of the running pump. (See Section 6.1.2.1
item 3).

2. An inconsistency exists between specification 2BVS-636, Add. 1 for
the operating temperature for TE 103A&B (30 F) and the actual fuel
pool temperatures. (See Section 6.1.2.2 item 2).

3. Operating ranges for flow element 2FNC*FE100 and flow indicator
2FNC*FI-100 (indicated in specification 2BVS-602 Rev. 1) are not
consistent with maximum flow conditions for two pump operation
indicated by power calculations. Subsequent to power group action to
define new operating ranges fer the instruments in question,
specification 2BVS-602 should be revised to reflect the new operating
range. (See Section 6.1.2.2 item 3).

I
I
I
I
I
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ORGANIZATION AUDITED neavor Vallev 2 Project

ACTIVITY AUDITED P wer Division

AUDIT DATE 11/28 - 12/8/83
AD OR(S) SFrank /DDav i s

PERSON (S) REPRESENTING
AUDITED ORGANIZATION AFlorente

REFERENCE (S) |

REQUIRED REPLY DATE AM-h ACTION AS$1GNED PRavSircar'
/

,

DESCRIPTION OF CONDITION (S):

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

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

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

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

I 4. There are inconsistencies between the Spccification fer 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:

3. Caluulations 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. Ilowever administrative provisions have
not been established to require the operator to limit flow to
250 CPM. (Section 6.10.2, item 2).

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

8. There 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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I
9. 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).I 10. The FSAR does not list the Fuel Pool Demineralizer as a component
designed to ASME section VIII. (Section 6.10.2, item 5.b).

11. Stress Design Data Packages (SI-RM/RB packages) prepared
in accordance with 2BVW-45 do not have total page accountability.
(Section 6.3.2.2.2, item 2)

I

I

I
I

I
I
I

-
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I ENGINEERING ASSURANCE DIVISION
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ORGANIZATION AUDITED Beav r V 11ey 2 ProjectI
ACTIVIT,Y AUDITED Nuclear Technology

AUDIT DATE _ 11/28 - 12/9/81
AUDITOR (S) SFrank/WTHotchkissI ,

PERSON (S) REPRESENTING
AUDITED ORG ANIZATION PRAIlen

REFERENCE (S)

REOUIRED REPl.Y DATE 3 '/9- #f ACTION ASSIGNED .IHF 1 o r che r

DESCRIPTION OF CONDITION (S):

I
This audit observation describes those portions of the report requiring
a response of the Nuclear Technology Division. For additional details,
see the referenced report section.

1. The Nuclear Technology Division has not issued formal guidance for

I the preparation and control of Failure Modes and Ef fect Analysis
(Fl!EA) (Consideration should be given to the inclusion of Figure
6.5.1 attached). (Section 6.5.2, Item 4)

2. The Nuclear Technology Division has not issued Technical Procedure
(NTTP) 2.4.1 " Decay liea t fron Fission Products". This procedure
was previously PTP 7.3.1 (Power Division) but has since been
cancelled and is still referenced by valid calculations. (See
Section 6.8.2.2., item 2)

' I
I

I,

|

|I

I|
,

__ -.
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TABLE OF REQUIRED RESPONSES

6.1 CONTROL SYSTEMS
f
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I

I

I
,

I
I

.-



EA-010

6.1 CONTROL SYSTEMS

6.1.1 General

The audit for instruments and controls consisted 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

_I
within purchase specification 2BVS-602 Orifice Plates, Rev. I with
respect to the specified measurement range for flow element 2FNC*FE100
and the related flow indicator 2FNC*FI-100 and the related Power

I back-up calculations for two pump operation; and within purchase
specification 2BVS-636, RTDs, Rev. 3, Add. 1 for temperature element TE
103A & B relative to actual fuel pool operating temperatures.

6.1.2 Detailed Results

6.1.2.1 Engineering Diagrams

1. Various engineering diagrams including flow, logic, loop,
elementary and HVAC functional control diagrams were reviewed.

I The review concentrated 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

I 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 HVACI 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 for 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.I

6.1-1
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| 3. A relatively minor discrep:ncy was identified in the two
non-safety related fuel pool purification pumps. The FSAR states,
on page 9-1.13, that these pumps are manually operated, whereas
the logic diagram shows them as having an autostart feature as a {
result of an autotrip of the running pump.

RESPONSE REQUIRED A0 12241-175
|

6.1.2.2 Equipment Specifications

| 1. Category I specifications for instrumentation associated with the
fuel pool cooling system were reviewed. Parameters reviewed
included materials, dimensions, process requirements, accuracy,
and er.vironmental conditions for equipment qualification

| requirements.

2. A minor discrepancy was noted in specification 2BVS-636 Add. 1

| relative to the fuel pool operating temperature. The temperature
specified was much lower (30 F) than the actual temperature, but

I this does not affect the temperature element type or model number
because of the wide capacity of the temperature sensor. The
specification should be revised to reflect the correct value.

RESPONSE REQUIRED A0 12241-175

3. Operating ranges for flow element 2FNC*FE-100 and flow indicator
2FNC*F1-100 indicated in specification 2BVS-602, Rev. 1 are not

| consistent with or meet the maximum flow conditions indicated for
two pump operation contained within power calculations.I Subsequent to power group action to define new operating ranges,
2BVS-602 should be revised to reflect the new operating range.

RESPONSE REQUIRED A0 12241-175

| 6.1.2.3 Vendor Documents

*

Various vendor documents were reviewed for compliance with

|
specification requirements. These documents included correspondence

- and equipment drawings. The review did not include vendor
environmental qualification test reports. Vendor documents were
reviewed for compliance with such specification requirements as

l material, physical size, and electrical characteristics. The results

I of the review indicate that vendor documents are in agreement with
specifications requirements and are technically adequate.

I
6.1.2.4 Instrumentation Installation Drawings

| Various instrument installation drawings were reviewed for tubing
installation between the process piping and the instrument. The
results of the review indicate that instrument isolation and drain
valves are included and located in appropriate areas, and that physical
separation of redundant instruments and connecting process tubing has
been maintained.

..

| F. Rpendes (cdntrol Systems) R.W. Twigg (Audit /r/a/ Leader)
.a M ' 9

*

#

6.1-2|

|

I
I
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BV2 TECIINICAL AUDIT

6.2 ELECTRICAL

6.2.1 Cencral

The scope of the audit iavolved reviewing the technical adequacy of the
i electrical system to meet the electrical power requirements of the Fuel

Pool Cooling System (FPC) and other electrical requirements within the
Fuel Building. The review primarily concentrated on the class lE
portion of the FPC system and the interaction with non class IE
systems.

The following areas were reviewed:

1. Calculations
2. Purchase Specifications

I, 3. One Line Diagram
4. Electric Motor & Load List
5. Electrical Design Criteria
6. GroundingI 7. Lighting
8. Electrical Drawings
9. Equipment Qualification

The results of the audit indicate that additional emphasis needs to be
placed on the preparation of calculations to justify cable sizes and

I light intensities and to clarify and supplement electrical design
criteria. The details of these concerns and other inconsistencies are
identified in the Detailed Results.

6.2.2 Detailed Results

6.2.2.1 Calculations

The following calculations were reviewed:

1. Electrical lleat 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.

2. Cable Si.:ing Calculations

I 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

'

b. For sizing cables for 460V loads, document number 2BVM 42
(cable philosophy, power, control and instrument cables) is
used.

6.2-1

I
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c. The Power cables feeding the Class IE fuel pool pump motors
and Motor Control Centers were checked and found to be'
inadequate because of voltage drop considerations. See the
following table (Table 6.2.2.1) for specific details. The
proj ect immediately notified the field to put these cables on

.

" Hold", changed the cable's status in the computer, and set {
J about resizing the cables.

RESPONSE REQUIRED A0 12241-170 |
|
| Table 6.2.2.1 Voltage Drop Considerations

I Actual
Cable Maximum Est.

{ Size Permissible Length

I Per Length Per Per
Source Load HP Cable # ECO 2BVM42 ECO

|
|

MCC*2E03 2FNC*P21A 25HP 2FNCA0L001 3/C#8 201 268I MCC*2E04 2FNC*P21B 25HP 2FNCPOPL001 3/C#8 201 393
US*2-8 MCC*2E03 80A 2ERSAOL245 3/C#250MCM 278 471
US*2-9 MCC*2E04 85A 2EHSBPL201 3/C#250MCM 266 343I

| 3. System Short Circuit and Voltage Drop Study

a. Per direction from the Electrical Division Chief, all system
calculations should be redone using EPRI's Load Flow Program,
recently acquired by SWEC. Since the project is in the midst of
revising the calculations , no review was done.

{ 6.2.2.2 Purchase Specifications

The following specifications were reviewed:
|
|

g a. 2BVS-310 (Rev. 7, Add. 1) 480V Motor Control Centers (MCC)g b. 2BVS-828 (Rev. 3, Add. 1) 600V Power Cable
i c. 2BVS-816 (Rev. 1, Add. 2) 600V Control Cable'

d. 2BVS-324 (Rev. 2) Instrument Cable

1. The Motor Control Centers (MCC) specification, 2BVS-310, Rev. 7,
f was reviewed for it s technical adequacy. The interrupting

capacity of the circuit breakers, specified as 25,000 amperes
symetrical, was consistent with the calculations. All starters

J specified were rated as per ANSI C19.7 and applicable codes and
standards. This specification was also reviewed for Class 1EI environmental qualification requirements, and was found

| acceptable. It contained the appropriate qualification insert,
environmental conditions (normal, abnormal and accident), and
documentation requirements.

2. All cable specifications were reviewed to see if the environmental
qualification tests specified are in accordance with IEEE-383 and
were found in conformance.

6.2-2
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; 6.2.2.3 One Line Diagrams

One line diagrams for Motor Control Centers (MCC) E03(0) and E04(P)
were reviewed to verify that:

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

b. the trip settings of redundant loads are identical.

c. any non-safety related loads connected to the Class 1E buses
are tripped by a LOCA signal to ensure that Class 1E buses
are not degraded under accident conditions.

The one line diagrams have met the above requirements with the
followirg comments and minor exceptions.

'

1. Dwg No. RE-1U 480V MCC One Line Diagram - Sh10, Rev. 4

a. The trip setting of fuel pool heat exchanger 21A supply perI ISO V/V 2CCP*MOV128A, fed from MCC*2-E03 in compartment "5A",
is shown as C10. The trip setting of it's redundant
counterpart fed f rom MCC*2-E04 in compartment "5F" is shown
as B10.

RESPONSE REQUIRED A0 12241-170.

b. MCC*2-E04(P) Compartment D
Load 2HVR-FN-264D is shown as non 1E.
(Asterisk missing)

RESPONSE REQUIRED A0 12241-170.

I
c. MCC*2-E04(P) Compartment 9A

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

Inconsistent use of the asterisk (*) may be an oversight or

I 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

I 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 lE qualifiedI equipment. If it was also installed as lE equipment and
instruction provided to ensure that maintenance of this
equipment by plant staff is 1E qualified, it may be

I appropriate to classify it 1E to ensure protection of the
class lE power source.

RESPONSE REQUIRED A0 12241-170.
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I
2. Dwg No. RE-1J 480V US (unit substation) One Line Diagram - Sh3,

Rev. 4

a. Six non IE loads (CRDM shroud fans 2HVR-FN202Al through
-FN202C2) are connected to the two 1E buses US*2-08 and

I 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 IE buses is maintained.

6.2.2.4 Motor and Load List

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

6.2.2.5 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 A0 12241-170

2. Grounding Criteria 2BVM-38

a. The grounding criteria does not include or reference special

I grounding requirements for NSSS instruments (i.e., Isolated
grounding for control and instrument panels in the Control
Room is not addressed).

RESPONSE REQUIRED A0 12241-170

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

3. Separation Criteria 2BVM-41

a. The project is committed to IEEE-384-1974 and Reg. Guide 1.75I 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

I related/non-safety related systems in accordance with
IEEE-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)

8 the following concerns were noted:

6.2-4
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1. Item C. The applicability of the 30" vertical

I separation, 16" vertical separation, and 6" horizontal
separation is not clenr.

RESPONSE REQUIRED A0 12241-170.

2. Item D. The basis of 48" is not clear.

RESPONSE REQUIRED A0 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 125VI de loads and 600V power cables for safety related Motor
Operated Valves.

RESPONSE REQUIRED A0 12241-170.

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

I
6.2.2.6 Grounding

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

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

RESPONSE REQUIRED A0 12241-170

6.'2.2.7 Lighting

I 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.

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

RESPONSE REQUIRED A0 12241-170.

6.2.2.8 Electrical Drawin g

The following drawings were reviewed:

3
e.2-,
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5
Drawing Number Title

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

1. The following were noted:

a. Physical drawings were found to be technically adequate.

I Adequate working space is provided around electrical
equipment, raceway design meets the separation requirement
and appropriate cross references are indicated on the

-I 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,

c. 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,

I
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

.E the Lead Structural Engineer, consideration should be given
j 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 isI 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.

I
I

% %. A.

K.N. Khanna (Electrical Division) R.W. Twigg (AuTiy f4dm Leader)
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6.3.4.2.1 ARS
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para. 4 Response required A0 12241-173
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6.3 ENGINEERING MECHANICS DIVISION

6.3.1 General

The audit of the Fuel Pool Cooling System included a review of the
design documents as well as governing procedures for Stress Analysis,

I Pipe Support Design, seismic qualification of components, and other
mechanical engineering specialty activities. It was observed generally
that some inconsistencies exist where design requirements are sourced

I
from a large number of documents. This situation will be alleviated to
a large degree by planned actions including FSAR revisions and issuance
of a Pipe Stress and Supports Design Criteria.

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

6.3.2 Pipe Stress

6.3.2.1 General

A review of the specific design criteria established in the project
specification and procedures was performed. Inconsistencies were found
between some Specifications /ESS0Ws and the FSAR, and between

I calculations and design documents. The specifics are described as
follows.

I
The following classes of documents were reviewed to ascertain
that adequate explicit written instructions and design
criteria are provided to personnel performing stress
analysis. Implementation was also reviewed.

1. FSAR

2. Project Procedurea

3. Project Specifications / Engineering Services Scopes of Work (ESS0W)

5 4. Pipe Stress Calculations

The specific documents reviewed included:

a. FSAR Sections 1.8, 3.2, 3.7. 3.9, 9.1
b. 2BVM-45 System Design Information Required for Pipe StressI Analysis, Rev. 6/6/83
c. 2BVM-106 Engineering Mechanics Division Technical Reference

Documents, Rev. 5/17/83

5
d. 2BVM-139 Large Bore Isometric Verification, Rev. 1/28/82

2BVS-939 Piping Engineering and Design, Rev. 3, Add. 4c.

f. 2BVS-978 ESS0W for Pipe, Rev. 3
g. 2BVS-979 ESS0W for Small Bore Pipe Support, Rev. 5I h. 12241-NP(T)-X77L, Rev. 0
1. 12241-NP(T)-X77H, Rev. O
j. 12241-NP(T)-X77J, Rev. 0

6.3-1

I



I
6.3.2.2 Detailed Results

6.3.2.2.1 FSAR

FSAR was reviewed for applicable criteria and specific project

I
commitments. These commitments were then compared to the other design
documents and the results are contained as follows:

6.3.2.2.2 Project Procedures

1. Pipe stress analysis criteria and procedures are scattered between
various project specifications and project procedures. Not all

I requirements have been covered in existing documents. The project
has recognized this shortcoming and has already initiated project
procedure 2BWi-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 2BWi-45 are notI 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 A0 12241-176

6.3.2.2.3 Project Specifications /ESS0W

1. The following concerns were observed:

a. Specification No. 939 does not permit simplified (static)
analysis of small bore Category I piping, but ESS0W 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.

c. ESS0W No. 979 does not specify the FSAR requirements that
seismic support loads for small bore piping analyzed by

I simplified analysis must be multiplied by a factor of 1.5 if
the piping frequency is less than 33 CPS.

I d. ESS0W No. 979 allows specified anchor movements for small
bore piping at junction with large bore piping. The ESS0W
requires the project to advise the vendor if these movements
are exceeded. No project procedure exists to implement thisI requirement.

RESPONSE REQUIRED A0 12241-173

6.3.2.2.4 Calculations

.i 1. Calculations No. 12241-NP(T)-X77 L,J,H Rev. 0 were reviewed.
These calculations are generally adequate and complete with the
following exceptions:

6.3-2
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|I
c. These calculations indicate that no emergency condition

analysis is required. As the ASME III code requires analysisI for emergency conditions, this is a misleading statement. The
calculation actually has been analyzed for design parameters
greater than that occurring in emergency conditions. Thus,

; the emergency condition is enveloped by these governing
conditions.

RESPONSE REQUIRED A0 12241-173

b. Calculation No. 12241-NP(T)-X77L-0

Assumption 5, which addresses N&D 6166, should be deleted
and, more appropriately, be included in the objective of the
calculation. The stress calculation does not note that the

I
N&D applies to Node 114. This shortcoming makes it difficult
to isolate just how N&D 6166 was resolved.

RESPONSE REQUIRED A0 12241-173

c. Calculation No. 12241-NP(T)-X77L-0

I Thermal Mode 2 has been analyzed for 110 F. However, based
on stress input package SI-RM-82A-0, the temperature should
have been 118 F. Pipe stress analysis and support loads will

I
not be appreciably impacted by this discrepancy. This
temperature difference is very small and maximum stress in
the piping is 13,805 psi against an allowable of 27,425 psi.

RESPONSE REQUIRED A0 12241-173

d. Calculation No. 12241-NP(T)-X77H-0

Expansion joint deflections noted in the calculation exceed
deflections specified by the vendor as follows:

Deflections Actual Specified Allowable

Lateral 0.355 in. 0.25 in.

I Angular 0.092 deg. 0.0057 deg.

However, considering the size of the expansion joint, actual

I deflections should be accommodated. Nevertheless, vendor
approval is required. It apparently was not being solicited.
Accordingly, the calculation should be marked Confirmation
Required.

RESPONSE REQUIRED A0 12241-173

e. Calculations: 12241-NP(T)-X77J, H. L-0

Thermal conditions analyzed are listed as an assumption.
;g Since these conditions have been selected from the stress
3 analysis data package as those conditions which will envelop

6.3-3
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all other conditions, the thermal condition used can not be
an assumption. Selection and justification of particular
conditions must be detailed in the calculation.

RESPONSE REQUIRED A0 12241-173

f. Nozzle Loads

Calculations X77L and X7711 contain departures from the
stiffness requirements of EMD 80-02 (the stiffness of the

{ first support after equipment must be greater than or equal
to the stiffnesses of all other supports in the system). The
intent of this requirement was discussed with EMD
IIcadquarters personnel during the audit. It is apparent that
engineers may use actual stiffness (.as done in the
calculations) in accordance with EMD 80-02. Even though the
allowable nozzle loads for the equipment in the calculations
reviewed are available, a large amount of equipment does not
have allowable loads available from the vendor nor is
resolution available in cases where actual loads exceed

{ allowable loads. The Project is in the process of
instituting a nozzle load verification program. The
procedures of this program are in the preliminary stage.

C

I
\
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ENGINEERIEC MECHANICSj

6.3.3 PIPE SUPPORTS

I 6.3.3.1 General

The audit was divided into two elements:
|

1. Review of Project documents applicable to pipe supports.

2. Review of pipe support calculations.

I The following document types were reviewed to determine if adequate
criteria and instructions were available to personnel performing pipe

j supports design.

1. FSAR
l
' 2. Project Procedures

3. Project Specifications
|

4. Project Calculations

| The specific documents included:

a. FSAR sections 1.8, 3.2, 3.7, 3.9, 3.11, Rev. 1.

| b. 2BVM-106: Applicability of EMD Technical Guidelines, Rev.I 5-17-82

| c. 2BVM-103: Methods and Procedures for Design and Analysis of
Pipe Supports. Rev. 2-25-82.

| d. 2BVM-102: Pipe Supports Welding Design Guide, Rev. 3-18-82.

e. 2BVM-115: Identification and Scheduling Changes to Pipe
i Supports. Rev. 3-26-82
I

f. 2BVM-139: Large Bore Isometric Verification Precedure for
Pipe Stress and Pipe Supports, Rev. 1-28-82.,

l

I g. 2BVM-153: Qualification of Plates Embedded in Concrete. Rev
10-18-82.

|
h. 2BVM-148: Filing, Filming and Maintenance of Pipe SupportI Calculations, Rev. 3-3-82.

1. 2BVM-45: Preparation of System Design Info. required for
Pipe Stress Analysis, Rev. 6-6-83

j. 2BVS-059: Design and Fabrication of Power Plant Pipe
Supports. Rev. 2, Add. 5.

k. 2BVS-979: ESS0W for Pipe Stress and Design of Smt.ll Bore
Pipe Supports. Rev. 5

i 6-3-5
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1. 2BVS-978: ESS0W for Pipe Stress Analysis and Pipe Support
. Analysis and Design (SWCL), Rev. 3.

[ n .m. 2BVS-920: Field Fabrication and Erection of Piping for ASME
III and B31.1, Rev. 7, Add. 1.

{ n.- 2BVS-939: Piping Engineering and Design, Rev. 3, Add. 2.

o. 2BVS-939A: Stone & Webster Pipe Classes, Rev. 3.

p. 2BVM-113: Pipe Hanger Information System, Rev. 7-29-83.

The review of the proj ect documents revealed the following generic
( items:

)
i

a. The number of procedures on the subject of pipe supports is
f confusing. As a minimum, the main procedure 2BVM-103, the
$ project criteria document, should reference all the other

,

procedures and provide a " road map" to define the overall
interface between them.( ;

l

b.- Although some phases of pipe support design are covered in
relatively great detail, there is a large amount of
information needed for design (e.g., load combinations for |'

terminal anchors) that is available only through an ,

i informally controlled document known as "The Peaver Valley !
Unit 2 Design Book for Pipe Supports".

' The Project is aware of tht:se shortcomings and is in the process of
developing a controlled criteria document to encompass all the phases
of design.

<

6.3.3.2 Detailed-Results

6.3.3.2.1 Project Procedures

1. 2BVM-102:

a. The applicability and implementation information contained on
the cover is not clear. It is recommended that the wording~

be revised to clearly state which revision of the documento

applies to each situation.

RESPONSE REQUIRED A0 12241-173.

b. There is no minimum ef fective throat requirement listed for
~ partial penetration welds. The minimum weld size for fillet

welds has been established; similarly this A1SC criteria
should be established for partial penetration welds. It is,

'

noted that Materials performs a review of all pipe support
drawings which would prohibit any weld discrepancy from being
issued to the field.

RESPONSE REQUIRED A0 12241-173

} - 6.3-6
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2. 2BVM-148: ,

'
a. The attachments were left off of Rev. I when it wes issued.

These missing attachments have been distributed subsequent to
the audit.

3. 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

I explicitly called out in 2BVS-920 that this is the case.
However, the 2BVS-920 references 2BVS-059 (where it is '

explicitly called out). This inconsistency could be

I
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 climinated.

RESPONSE REQUIRED A0 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.

2. 2BVS-059:

a. The environmental conditions shown are not in accordance with
I 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 A0 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

I to just reference the industry standards.

I
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c. The tolerances listed on pg. 1-37 are not considered to serve
iJ n purpose. It is suggested that they be deleted.

!
3. 2FNS-979 :

, a. Ibe standard supports shewn in the ESSOU are considered te be
i overly conservative (aa shown by a review of the back up

calculation 12241-UF(T)-2-979-0), especially lu the arcs of
the velds specified.

I

b. The section dealing with the design of base plates and anchor f
bolts (pg. 3-7) for pipe supports is not clear whether th<. i

j ctiteria estab]inhed by NRC ILE Bulletin, 79-02 is t.o be '

used, or whether toe more stringent S'n'EC criteria listed i

applies. It is recocc.cnded that this section be clarified. '

RESPON3E REQUIRED A0 12241-173

5 6.3.3.2.2 Calculations
|
r

I
The following large bore pipe suppert drawings and calculations for the
fuel pont cooling system were reviewel:

|

C11c. No.
gpport No. & Rev., Stre.ss Chic. No. Dyg. No & Reg

I 2CCF-PSF 312 77A-CO3-1 77G 77A-6-2E

I
PSh306 77A-DO2-2 77D / 7A-1M-0B
PSR308 77A-004-2 77E 77/-129-03

f PSR110 77A-006-2 77F 77A-128-CE

2FZ-PSSPl76A58 77A-027-1 77J 77A-25-ID
| 2FhC-PSSPl79ALB 77A-029-! 77J 77A-27-1C

1. A detailed revia check lict for each support was completed
delineating the results of the reviev. The overall conclusion is

| that the supports are capable of supporting the piping during all
h the loading conditions stipulated in the pipe stress calculationa
W within the allowable stresses contained in the governing code.
| However, two of the supports (2FNCPSSPl76ALB and 179A6B) contain

departure from the procedure (2BWi-192) and sect ion of governing
code (AISC 1.17,5) dealing with mininum veld size. The veld
between the c= bedded plata and a flat plate is 1/16" under the
minimum requirement. However, the weld is adequate from a
strength standpoint .and the deviation does not appear to be
technically significant. A procedure for dealing with this type

| of deviation is recor. ended. This shculd only be done for
existing supports with violations up to 1/16" riaximum.

RESPONSE REQUIRED A0 12241-173.

, _



. _ . .. . .

I
2. The pipe support calculations reviewed all contain corne

I shortcomings that nhould have been identified in the calculation
review process. Examples of these are: <

,

I a. Input errors in the computer programs used.
(e.g., Cal. #12241-NP(T)-Z-77A-008-1)

b. Use of the inappropriate allowables.

I (c.g,, Calc. #12241-NP(T)-Z-77A-008-1)

Deviations f rom division guidelines without documentarion asc.

I to the accepCahility or a confirmation statement.
(e.g., Calc. #12241-NP(Tl-Z-77A-0CS-1)

4

I d. Parts of the support not qualified in the calculation.
(e.g. , Calc. #12241-NP(T)-2-77A-027-1)

e. Incomplete (or lack of) referencin;;. (Gang supports loadsI not referenced from other applicable cales, e.g., Calc.
#12241-NP(T)-Z-77A-008-1) '

RESPONSE REQUIRED A0 12241-173
,
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6.3.4 ENGINEERING.MECllANICS - MECilANICAL

6.3.4.1 General

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

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

2. Selsmic qualification of Spent Fuel pool heat exchangers.
I 3. Seismic qualification of high density spent fuel storage

rack.

4. Jiigh energy line design for pipe rupture.

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

work.

I 1. PED
2. Proj ect Procedures
3. Project Specifications
4. Project Calculations

The specific dccuttents included:

a. 2BVM-125 Generation and Control of Amplified Response Spectra
(ARS).

I
b. 2BVM-lle Criteria for Postulating Pipe Breaks and Cracks and

A'talyzing

D namic and Environmental Effects (outside containment).

c. 80C7662 MFG Dwg, Spent Fuel Storage Rack, Rev. I
d. 80E7653 MTG Dvg, Spend Fuel Storage Rack, Rev. O

e. 2BVS-40 liigh Density Fuel Storage Rack, Rev. 3
f. 2BVS-3 Spent Fuel Pool IIcat Exchanger, Rev. 3

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

Exchanger, Rev. 1

h. 12241-NP(N)-2004-Rev. O MECil ARSI 1. 12241-SM-012, Rev. O STRUCT ARS
j. 12241-NM(B)-244-ZZ, Rev. O Spent Fuel Pool lleat Exchanger
k. 12241-NM(B) 202-FB, Rev. 2 Spent Fuel Pool Liner

I 6.3.4.2 Detailed Results

6.3.4.2.1 Generation & 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 projectI procedure with minor deviations, however, there are three minor
observations related to the generation of ARS that should be
resolved.
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I
a. 2BVM-125 " Generation, Control and Use of Seismic Acceleration

I
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.

I 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

I 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 A0 12241-173.

I b. 2BVM-125 requires the proj ect 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

I followed. The Mechanical group is now in the process of
developing a scheme to implement this requirement.

RESPONSE REQUIRED A0 12241-173.

c. The BV-2 project used an enveloping technique that is
different from that defined by NRC Reg. Guide 1.122. This

I 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)

I 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.I The Project has not demonstrated that this method is
conservative. This peak spreading technique was achieved by
using an option within the computer code "PSPECTRA" (ME-164,
V1 L9).

RESPONSE REQUIRED A0 12241-173.

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

12241-SM-012, Rev. O, STRUCT ARS from structural group and
12241-NP(N)-2004, Rev. O, MECil ARS from mechanical group.

There were two inconsistencies noted:

a. The same floor elevation was referred to as elevation

I
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 seismicI data sheet of the mechanical calculation were different
from those in the floor acceleration profile in the
structural calculation.

6.3-11
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I I

I OBE SSE

EL' ilorz Vert Horz Vert Notes

798' O.477 0.179 0.872 0.366 Structural Calc

798' O.389 0.141 0.576 0.285 Mechanical Calc

I Units = g

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

RESPONSE REQUIRED A0 12241-173.

3. The content of calculation 12241-NP(N)-2004, Rev. O, MECH ARS, is
incomplete. The seismic data sheet has not been generated for damping

I values other than one set of values (0.5% for OBE and 1.0% for SSE).
Since most of the work was donc, 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 otherI damping values that are used, such as 4% (OBE) and 7% (SSE) for bolted
structure.

6.3.4.2.2 Seismic Qualification of Spent Fuel Pool Heat Exchanger

The procurement specification (2BVS-3), the scismic report from the

I
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

I 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 wasI not provided. As a minimum a design specification should
define the load magnitudes, load combination method, and the
allowabic values for normal, upset, emergency, and faulted

I conditions. This information was not clearly defined, nor
was the code jurisdictional boundary identified.

b. The method of applying the allowable nozzle loads was notI specified (PP 1-13) although the magnitudes of the allowable
nozzle loads were defined.

6.3-12
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I
|
t c. The seismic requirements section (PP l-17,) did not reflect

the latest seismic data from calculation 12241-NP(N)-2004,
Rev. O.

Specification Latest |
| Value Calculated Value
l

llorizontal .34g .319g

Vertical .18g .315g

| Since there can be cases where the new seismic value is
higher than the specification value (such as the case for the
vertical acceleration in the example above), a review of all
the specifications is needed in order to determine projectt

| impact.

RESPONSE REQUIRED A0 12241-173.

2. Seismic Report f rom the Vendor (TM-Il4, Rev. 1)

| a. A report " Seismic Analysis of the Fuel Pool Coolcr" was prepared
' by the vendor (Joseph Oat) and was approved by SWEC (1/76), but

the following interface and technical issues were not identified
- nor justified.
|

I
b. The nozzle loads were applied incorrectly (PP. 7). The vendor

applied the nozzle leads in two orthogonal planes separately,
l rather than simultaneously in one application which was SWEC's

standard practice. The vendor method would result in an

I underestimate of loading severity. This was not noticed in the
j mechanical group's review. It is recommended that a full review
'

of any specifications that are required to state the method for
applying nozzle loads should occur, and ensure all vendor reports
submitted for SWEC review contain the appropriate loading;

i applications,

c. The local nozzle analysis was done incorrectly (Appendix IV). The

( vender omitted the leading contribution from shell side due to
seismic vibration. The omission was never justified nor evenI mentioned in the report.

d. The structural models used to calculate support loads needed

I justification. Throughout the report many models were used to
represent the satte sliding support for reaction forces. There was

| no mention of the reasons why different models were used when

I Indeed a consistent model with forte release in vessel axial
direction would suffice. This issue was not identified by the
reviewer.

e. The allowable strees used to accept the shell-nozzle design was
different and higher than what was in the procurement
specification (PP IV-3).

6.3-13
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|
Member Member and Bending

| Vendor Used Allowable 1.5S 2.25S

Specification Allowable 1.5S 1.95S (Ks = 1.3)
|

I The vendor used a higher allowable stress for acceptance without
providing justification.

RESPONSE REQUIRED A0 12241-173.
|

3. Mechanical calculation (12241-NM(B)-244-CZ, Rev. 0) -

, n. A SWEC calculation was prepared by the Mechanical group to
evaluate the nozzle loads that were generated (10/77) from pipe
stress analysis.

| b. The same vendor methodology (TM-114) was used. Consequently the

I same type of errors (noted in 6. 3.4. 2. 2 lb above) were made,
except that the nozzle loads and the allowable stress were used
correctly,

c. The translation of nozzle loads to the center line of the vessel
was done incorrectly. The moment effect was omitted without any
justification. For example, the two nozzle forces 612 lb and 262

lb would result in an unbalanced overall moment whose value was
about 13,000 in-lb (PP 2.5) This moment would generate reaction

| forces at the heat exchanger supports, but this was not addressed
throughout the calculation,

d. Subsequent to the 10/77 nozzle loads, a new set of nozzle loads
was available through pipe stress calculation 12241-NP(T)-NL421,
Rev. 1 (9/82). These new loads should be evaluated.

| The reaction forces based on mechanical calculation were transmitted to

I the Structural group (11/79) for the floor design. Since these
reaction forces may be questionable, based on above observations the

j adequacy of floor design should be re-examined. It is recommended a
review of the technical methodology be performed to establish anI acceptable method, and then a revised calculation be initiated using
the 9/82 nozzle loads.

RESPONSE REQUIRED A0 12241-173.

| 6.3.4.2.3 Seismic Oualification of liigh Density Spent Fuel Storage Rack

The procurement specification for the spent fuel racks (2BVS-40,
1/18/83) and the vendor report " Structural Analysis and Design Report"
(81A0980, dated 8/23/83) were audited. The following descrfbes the
details.

6.3-14
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l
| 1. The specification requirement for the allowable embedment loads at

I
the rack pool interface was not clear (PP 1-19, 2BVS-40). The
specification did not define what would be the allowable loads at
embedment interface during a fuel assembly drop accident, which is
required by the specification. A comparison was made of the

I vendor defined embedment load and the specification required load
for carthquake environment. This comparison shows that the vendor
load is higher than that specified in the contractural document. I

I No justification for this deviation was requested nor made as a
|result of the review process 'PP 45, Table 5.5). )

Vendor Specification
Generated I.oad Allowable Load

SSE 320.42 KIP 180 KIP

| OBE 281.18 KIP 180 KIP

I
| The interface embedment loads in the specification are the basis

of SWEC floor design. An increase of the embedment load as a
result of the vendor loads must be reviewed and approved by the
structural group. The adequacy of the floor design must be

i verified.

RESPONSE REQUIRED A0 12241-173.
|

I 2. The structural acceptance criteria (PP 1-25) in the specification
should be revised to reflect the S.R.P. 3.8.4 (7/81), which the
vendor has complied with and SWEC has approved.

RESPONSE REQUIP.ED A0 i2241-173

3. The specification defined the basis of rack design. One of the
requirements was that the rack be designed to allow for remote,
underwater installation and/or removal (PP 1-5). It was not

{ obvious how this contractual requirement was incorporated into the
rack design af ter reviewing two vendor drawings (80C7662 Rev. 1,
80E7653, Rev. 0). The current rack design linked many rack
modules into ene piece by bolting each module down to a subbase
steel frame system. This subbase system was then rested againstI the floor embedment plates. The capability to level the rack
remotely does not appear possible.

RESPONSE REQUIRED A0 12241-173

| 4. The embedment design calculation for the liner (12241-NM(B)-20-FB,
Rev. 2, 4/80) was based on low density rack, and should be revisedI to incorporate the new loads.

RESPONSE REQUIRED A0 12241-173
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6.3.4.2.4 High Energy Line Design for Pipe Rupture

The project procedure 2BVM-118 " Criteria For Postulating Pipe Breaks
and Cracks and Analyzing the Dynamic and Environmental Ef fects (Outside
Containment)" (3/26/80) identified a high energy line inside the FuelI Building (Table 5). The presence of this high energy line could have
significant impact to the design in the area of:

I a. pipe rupture analysis, restraint design, procurement,
installation.

b. jet impingement evaluation, analysis, and design.

environmental qualification of equipment.c.

d. structural design.

1
i 1. The project responsible engineer for this 2BVM-118 indicated the

3 present design does not have any high energy line inside the fuel
5 building. It was the understanding of the auditor also that there

was no effort underway to incorporate any high energy line breaks
' g inside the fuel building. A review should be initiated to resolve,

|EI the discrepancy and the resu t should be proper y incorporated
into the 2BVM-118.

RESPONSE REQUIRED A0 12241-173.

|I
|

I
O-p98 n.da n.

U Dave (EMD - Stress) R.W. Twigg (M g ham Leader)

g 11 dB
| J7 Lockaby (EMD - Supports)

|I

m b &U, 2/n /8e.
W. Wang (EMD - Mec lical)
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EA-995

I 6.4 CE0 TECHNICAL

6.4.1 General

A technical review of geotechnical input to the soil-structure

I 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

I 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 ofI 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 andI reports. 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.

6.4.2 Detailed Results

I 6.4.2.1 Defining Soil Profile and Properties

1. The Geotechnical design criteria (2BVM-80) and all relevantI 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 calculationI 12241-211K-G(B)-206. The soil profile selected for the SHAKE
analysin was consistent with profiles presented in the BVPS-2
FSAR, Section 2.5.4. The concrete drawings (RC-38 series) were

I 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.

6.4.2.2 SHAKE Analysis

1. Strain-dependent soil properties were calculated in the free-field

| and under the fuel building. The methodology used was similar to
e that previously used for Unit 1. The input into the SHAKE

6.4-1
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I
calculations were correctly determined and the output was

I 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

I 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 A0 12241-174.

2. Structural calculations were also reviewed to verify that dataI supplied by P.he Geotechnical engineer was correctly used. The
actual design was performed in Calculation 12241-SM-012 using
lumped mass analysis, with the subsoil modeled as a homogeneous

I mass. The soil properties were modeled in a simplified manner
that was consistent with the detailed profile obtained from SHAKE.
This method was verified using a finite element SSI analysis

I (FLUSH). The soil profile used 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.

I

.

Y - lu- jR
~

F. Vetere (Geotechnical Division) R.W. Twigg (AtfBiyJ pa'm Leader)
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6.5
'

LICENSING

6.5.1 General

The scope of the Licensing audit consisted of a technical evaluation of

the Failure Mode and Effects Analysis for the Fuel Pool Cooling and
cleanup system. Each line entry to the FMEA was checked for
consistency with respect to input documents and for the accuracy of the
resulting failure and effects. The flow diagram and the corresponding
draft operating manual were examined to determine if all safety related
active components are included in the analysis.

The results of the audit confirm the conclusions reached in the FMEA
that the system meets the single active failure criterion. However,
the effects of the individual postulated failures and the detectability
of these failures are not accurately described. The details of these
concerns and inconsistencies are identified in the Detailed Results.

The following documents were reviewed within the evaluation of the
FMEA.

a. FSAR (various sections)

b. Draft Operating Manual dated 6/21/83

c. Logic Diagrams

12241-LSK-29-8A Rev. 4
12241-SK-27-30S Rev. I

d. Elementary Diagrams

12241-E-6ND Rev. 7
12241-E-6RJ Rev. 4
12241-E-3J Rev. 7I 12241-E-3B Rev. 9

c. FMEA

12241-FMEA-29-8 Rev. 2 (4 pgs)
I

f. Flow Diagram

12241-RM-82A Rev. 15 )
i

g. Fault Tree Diagram i

12241-FTSK-29-8 Rev. 2 (pgs A-G)

h. Standard Review Plan 9.1.3 Rev. 1

1. Regulatory Guide 1.13 Rev. 1

F

6.5-1
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j. Project Manual Section

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

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

6.5.2. Detailed Results

The RIEA for the Fuel Pool Cooling Systems is limited tm 46
line entries consisting of control actions for the two Fuel Pool
Cooling pump and motor operated valves located in the component cooling
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 R1EA as causing the valvesI 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

I 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

2. 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 analysis). However, there is no
procedure that requires the RIEA analyst to be informed of design
changes that might affect the validity of the MIEA

RESPONSE REQUIRED A0 12241-171

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

RESPONSE REQUIRED A0 12241-171

4. Use of the handout from a RIEA 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.I 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 A0 NTD-012.

I s /'/
10,2ERAM2MNw %CQ

,

Wells T. liotchkiss (Licensing) Richard W. TWigf/'(' Audit Team Leader)
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6.6 MATERIALS ENGINEERING

6.6.1 General

Materials Engineering involvement in the Fuel Fool Cooling and Cleanup
System Audit included the evaluation of the following:

Materials adequacy in the fluid system, fuel pool liner, pipe supports,
HVAC, and review of supplier technical documents.

I The evaluation of the adequacy of the materials in contact with the
system fluid was determined from the review of Component / Equipment
Specifications and drawings. In general, the materials were found to

a be acceptable. Two concerns were uncovered; namely, unspecified
acceptance criteria for pressure boundary welds and incomplete pipe
bending requirements.

The evaluation of the adequacy of the material integrity of the fuel
pool liner was determined f rom the review of the liner specification
and related drawings. The material requirements for the liner were
found to be acceptable.

The evaluation of the adequacy of the material requirements for pipe

I
supports was determined from the review of the pipe support
specifications /ESS0W and associated drawings. The material
requirements for the pipe supports were found to be acceptable.

The evaluation of the adequacy of the material requirements for the
HVAC system was determined f rom the review of the HVAC Specification,
drawings and associated vendor procedures. The material requirements

'a were found to be unacceptable in two areas, namely, lack of compliance
to project position on Regulatory Guide 1.52 and the lack of definition
of weld joint details.

The evaluation of the technical adequacy of the review of supplier
procedures was determined from the review of dispositioned supplier

Ig procedures and associated comments. In general, the reviews were found
,g to be acceptable. Two concerns were uncovered, namely, lack of

information on the completed project review forms as to which specific
specification revision / addenda the procedure is to be reviewed against,

j|; anc the lack of acknowledgement in the procedure disposition stamp
'W block of the specification revision / addenda.

Ig The details of these concerns and inconsistencies are identified in the
|g Detailed Results.

' 6.6.2 Detailed Results

6.6.2.1 Fbterials for Fluid System
I

f| The attributes that were evaluated to determine the adequacy of the
5 materials in contact with the system fluid included; corrosion

allowance, galvanic corrosion, non-metallics in radiation environments,

6.6-1
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I
material processing requirements (i.e., heat input cordrol, welding

I bending, etc.), dissimilar welds, in-service inspection requirements,
cleanliness control, and expendable products.

I
1. In general, all materials in contact with the system fluid were

stainless steel which requires no corrosion allowance. The
corrosion allowance specified for the carbon steel shell of the
Fuel Fool Heat Exchanger (Specification 2BVS-3) was acceptable.

1I 2. Resistance to galvanic corrosion is acceptable. This has been
adequately addressed in Specifications 2BVS-3 Rev. 2, 2BVS-ll Rev.

I 2 Add.4, 2BVS-19A Rev. 2 and 2BVS-50 Rev. 3 in cases where
dissimilar metals come in direct contact with system fluid and to
the external environments of the system.

3. The non-metallics in Specifications 2BVS-3, 2BVS-19A and 2BVS-50 |
were found to be acceptable for use in the radiation environments
specified in these specifications.

I 4. In gencial, the material processing requirements have been
adequately addressed. In the case of the piping specifications

I
(2BVS-58 and 2BVS-920) the bending requirements were found to be
inadequate. The definition and limitations of the essential
variables associated with the bending process (e.g., pipe size,
material type, mandrels, etc.) have not been addressed.

I Specification 2BVS-19A does not appear to include requirements for
pressure boundary welding, but has requirements for non pressure
boundary welding. This appears to be technically inconsistent andI should be clarified. The project should establish specific and
complete requirements for pipe bending (see master piping
specification) and invoke these requirements in Specifications

I
2BVS-58 and 2BVS-920. Also, the project should ascertain the
acceptability of the pressure boundary welds of Specification
2BVS-19A and modify the specification appropriately.

RESPONSE REQUIRED A0 12241-168.

5. Adequate requirements have been included in Specifications 2BVS-3,

t 2BVS-58 and 2BVS-920 for welding dissimilar metals. Supplier
welding procedures were also reviewed and found to conform to
these requirements invoked in the implementing procedures.

6. Sufficient design considerations have been included in
Specifications 2BVS-3, 2bVS-ll, 2BVS-19A, 2BVS-50, 2BVS-58 and
2BVS-920 suc.h that visual inspections required for class 3I components and systems can readily be performed. Specifications
2BVS-3, 2BVS-ll, 2BVS-19A, 2BVS-50, 2 bks-58 and 2BVS-58A specify
cleaning requirements capable of achieving the final cleanliness

k desired for final system performance considering that the
EU installed system will be final cleaned by flushing only.

I'
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I
7 The requirements for controlling the use of expendable products

I
enumerated in Category I Specifications (2BVS-3, 2BVS-ll, 2BVS-58,
2BVS-58A and 2BVS-920) were acceptable and comply with the
packaging requirements of the project position on Regulatory Guide
1.38.

6.6.2.2 Materials for Liner

The attributes that were evaluated to determine 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 surfaceI finish requirements for the liner were adequate and assured the
elimination of a high lustre finish on the finished liner surface.

I 2. The project position for controlling the use of expendable
products in shop specifications was limited to Category I
components / equipment specifications. This is considered adequate

I and is reflected appropriately in specification 2BVS-25 by virtue
of the fact that this specification is silent on this matter.

6.6.2.3 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 cerrosion allowance.

1. Specifications 2BVS-59A, 2BVS-920 and 2BVS-979 and BZ drawing
g Series 77A (Eleven drawings were reviewed) contained sufficient
g 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 recoating after
welding has been adequately addressed in these specifications.

6.6.2.4 HVAC

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

I 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

I>
indicated 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 regulatory guide takes
exception to certain portions of this guide. The degree to whichI

I 6.6-3
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|
ths 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

l position on Regulatory Guide 1.52 is established.

RESPONSE REQUIRED A0 12241-168.

2. Specification 2BVS-935 and associated drawings 2HVS*FN 204 A&B do
I 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

I 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)

8
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 A0 12241-168.

I
3. The requirements for recoating welds on galvanized materials have

been adequately addressed in Specification 2BVS-935.

6.6.2.5 Review of Supplier Technical Documents

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

I
1. Ten procedures were reviewed. Five procedures (WP-SC-A30,

Specification 2BVS-57; WS1-46-A, Rev. 2 and WSl-34A, Rev. 0;
Specification 2BVS-59; WPS-1021 A,B,C,D,E6F Rev. 7; Specification

g 2BVS-59A; and WP-S-300-F-2, Rev. 2; Specification 2BVS-100) did
5 not inc ude 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 A0 12241-168.

I 2. 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.

3. In six cases the specific revision / addenda numbers of the
specification were not specified in the disposition block stampedI on the procedure by the reviewer. (QC-900, Rev. 1; Specification
2BVS-3; 1041, Rev. 2; Specification 2BVS-37; WP-SC-A30;
Specification 2BVS-57; WS-1-34A, Rev. 0; Specification 2BVS-59;

I WPS-1021 A,B,C,D,E&D, Rev. 7; Specification 2BVS-59A; and
QCP-101M, Rev. 2; Specification 2BVS-ll). This information is

6.6-4
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required by METP 7.1. Recommend that the project review the
methodology of assuring that supplier technical documents are
reviewed to the appropriate specification revision / addenda and the
procedure disposition note the specification revision / addenda
numbers.

) RESPONSE REQUIRED A0 12241-168.
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6.7. Nuclear Technology - Radiation Protection

6.7.1 General

The audit of the fuel building and associated systems was performed in

| the following subject areas:

1. Radiation Shielding

2. Radiological Environmental Qualification

3. Accident Analysis
I

4. Fuel Storage Rack Design / Criticality Analysis

( 5. Radiation Monitoring

6. Airborne Radioactivity

1 7. ALARA Design Reviews

The results of concerns and inconsistencies are identified in the
| Detailed Results.

6.7.2 Detailed Results

i
6.7.2.1 Radiation Shielding

| The shielding design approach for the fuel building was reviewed
' including radiation zone maps, radiation source term development bases,

and radiation shielding analysis. With the exception of two
calculations that relate to spent fuel handling, no evaluations have
been performed to verify the adequacy of the shielding and designated

g radiation zone levels associated with the fuel building. As part of
3 the audit, operational data from Beaver Valley Unit 1 (BV1) were

| gathered to aid in evaluating the specified zone levels. The data
suggest that higher radiation zone levels n.ay need to be specified,
however more information is required.

l

l 1. In light of the above the following tasks are recommended to
provide a complete design basis evaluation for the fuel building:

| a. PWR operational data should be gathered to quantify the
effect on component dose rates due to the buildup ofI activated corrosion products and applied to support the
existing radiation zone levels or to establish new ones. In
addition, the applicability of the above information to other
PWRs should be investigated by the Nuclear Technology Division.

g e.7 1

5
---



I
b. Shielding evaluations should be performed to verify that the

analysis performed for BV1 or RP-8a are appropriate for BV2.

I 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 A0 12241-171

I 2. 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 technicallyI 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-2S and RC-49G-5A. |

| |
'

W b. Calculation #12241-UR(B)-265-0 requires revision because of
the use of results from a Millstone 3 calculation which

i

contained old source term data for a fuel assembly at 100 II hours decay that was developed from a superseded version of
the RADI0 ISOTOPE computer code.

5 NOTE: Per a memo from KIandolo to all RADI0 ISOTOPES 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 A0 12241-171

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

I 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

I
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

I was written.

b. FSAR Table 12.3-1 states that Zone II is an unrestricted area

I 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.

RESPONSE REQUIRED A0 12241-171

6.7.2.2 Radiological Environmental Qualification,I
1. 2BVM-119, Rev. 3, " Environmental Conditions for Equipment

Qualification Requirements", was reviewed in general with respect

I
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:

I
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-,

a. Table III should add the fuel handling accident as a design
basis for environmental conditions.

b. Appendix C should add Calculation #12241-UR(B)-242-0 as a
basis for the post-LOCA gamma values.

c. The accident beta values should be evaluated for the
specified one year post-LOCA conditions; the values currently
in 2BVM-119 are based on 6-month post-LOCA conditions.

RESPONSE REQUIRED A0 12241-171

2. Three calculations that support the radiation environmental
conditions specified within 2BVM-119 were reviewed as follows:

a. Calculation #12241-UR(B)-153-3 was reviewed for the areas
that relate to the fuel building and was found to be complete

( and accurate.

b. Calculation #12241-UR(B)-208-0 was reviewed in detail and
{ requires revision because of the following:

(1) Calculation should be QA Category I, not QA Category II,
since the results support Category I equipment
qualifications. It should also, therefore, be
independently reviewed.

(2) Calculation should not address the fuel pool filters (as
they are not contained within the fuel building) and
should be expanded to address piping integrated doses.

(3) Confirmation required should be added in light of the
data on which the calculation is based. (Data is based
on an IOC which implies that the data is preliminary and
should be confirmed). Additional data should be%

gathered as soon as reasonably possible.

[ RESPONSE REQUIRED A0 12241-171

c. Calculation #12241-UR(B)-183-1 was reviewed in
detail and requires revision due to an error with

% regard to the multiple to be used for a semi
infinite cloud. The calculation is currently being

'

revised as a result of the audit. Project
Procedure 2BVM-119 should be changed accordingly to reflect
the revised results.

RESPONSE REQUIRED A0 12241-171.

3. FSAR Tables 3.11-1 and 3.11-2 were reviewed with respect to the
fuel building and the data were found not to be in agreement with
2BVM-119. A FSAR amendment has been issued and addressed this
item but was not reviewed as part of the audit.

6.7-3
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I
6.7.2.3 Accident Analysis

1. Evaluations of evente, within the fuel building that could result
in significant offsite radiological releases, e.g., fuel handling
accident and heavy load drop accidents, were reviewed and found toI be complete and accurate. USAR Sections 6.4, 9.1 5, and 15.7.4
were ttvleved cad verified as consistent with the design basis
evaluations, except for the area of control room habitability. An

I evaluation is required to ensure control room habitability for a
fuel handling accident or other design basis events and to verify
that the LOCA ib the limiting case for control room doses as
stated in FSAR Section 6.4.2.5.

RESPONSE RESPONSE A0 12241-171.

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

6.7.2.4 Fuel Storage Rock Design / Criticality Analysis

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

6J 2.5 Radiation Monitoring

1. Specification #2BVS-509A, 5/16/83 and Addendum A, 7/22/83 were

I reviewed to assure that the applicable guides, standards and
regulatory guidance have been addressed in the design of the
digital radiation monitoring system. General requirements have
been adequately addressed except for the following:

a. A review should be performed to determine if the requirements
of ANSI N13.1-1969 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

I
reviewed to assure. the absence of excessive line lengths ar.d
small radius bends.

b. A calculation should be performed to verify that the airborne

I radiation monitors have the capability to detect 10MPC-hours
of radioactivity 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.

2. A detailed review of the bid specification for five radiation
monitors associated with the fuel building was performed and
revealed many inconsistencies within the specification and with

I other documents, such as the FSAR, design drawings, etc. A
detailed review should be performed to rectify this situation.

6.7-4
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|

Many of the problems noted below are being addressed as part of
issuing the purchase specification, which is now is progress,
however, the following should be verified:

a. Accident environmental conditions are specified

| Inappropriately for QA Category II monitors, since they are

.

required to operate during or after an accident.3 not

|
b. Figure 11, page 2-14 of the specification, is missing the

| fuel building monitor. This should be checked for completeness,

l
'

c. Data sheets do not agree with Table 2-1 of the specification. (

d. Monitors are not always shown on the referenced drawings. |
l

g e. Special background radiation levels are inconsistent with
p each other and with the radiation zone maps,
l

f. FSAR Figures 11.5-1 to 11.5-3 are not in agreement with the
specification.

RESPONSE REQUIRED A0 12241-171.

6.7.2.6 Airborne Radioactivity

|

g 1. A review was performed to assure that airborne radioactivity
y concerns have been factored into the design of the fuel building.

| The ALARA design review included this area within its scope.
Calculation #12241-UR(B)-238-0 was performed to determine the

I airborne concentrations in the fuel building. This calculation
was reviewed in detail and was found to be complete and accurate,

I and in agreement with the data presented in FSAR Section 12.2.2.4.

6.7.2.7 ALARA Design Reviews

|

I 1. A review was performed to determine if the guidance of Regulatory
Guide 8.8 is being implemented by the EV2 project. It was

j determined that an ALARA review was done but that it is of limited
scope and does not address all licensing commitments and all areas
of Regulatory Guide 8.8 and PTC-106. Therefore, it is recommended
that the scope of the ALARA program be expanded and formalized by

| means of a project procedure to provide a controlled, documented

I process, which shows interface with the appropriate disciplines
and most importantly with DLC. In particular, the following areas

| should be addressed to meet existing commitments:

a. The review should address all the considerations of

| Regulatory Guide 8.8, including review of system related
items and review of small bore piping.

b. Changes in the drawings which were used for the existing
ALARA review should also be reviewed.

6.7-5
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c. 2BVM-122, " Engineering Confirmation / Update P rogr a:a", should
be expanded to address ALARA.

RESPONSE REQUIRED A0 12241-171

| 2. As discussed within the radiation shielding subject areas,
operational data from BV1 was obtained as part of the audit. The
data revealed contamination problems in the fuel pool leakage
monitoring area and higher than expected radiation levels.

Additional operational data should be gathered to address ALARA
concerns and factored into the fuel building ALARA review. In

particular, the ALARA review should assure that components
carrying fuel pool water can be shielded in the future without
construction interferences, if radiation problems develop during
plant operation.

RESPONSE REQUIRED A0 12241-171
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1
6.8 POWER (including Engineered Safety Systems and Analysis)

| 6.8.1 General

The scope of the Power Division portion of the audit included the fuel
pool cooling system; the fuel building heating, ventilating, and air
conditioning (HVAC) system; and the fuel pool suction / discharge piping

I of the fuel pool purification system. The documents reviewed included j

the FSAR (through Amendment 4), NRC regulatory guides and Standard
| Review Plans, diagrams, calculations, drawings, specifications, and

other applicable documents.

| The review of documents indicates that the Fuel Pool Cooling System
and the Fuel Building HVAC system are adequately designed to achieve
their specified functions. No major shortcomings were uncovered during
the audit. Some concerns and inconsistencies were observed and identi-,

I fled in the Detailed Results.

I
|

6.8.2 Detailed Results

6.8.2.1 FSAR
|

The review of the FSAR with respect to other project design documents
revealed these inconsistencies.

I 1. FSAR tables 1.9-1 and 1.9-2 incorrectly take exception to the
decay heat rates basis of design indicated by SRP 9.1.3 and in

| lieu of this refer to Westinghouse generated curves. However, the
design basis calculations are, in fact, based on BTP ASB 9-2 as

B referenced by SRP 9.1.3.

RESPONSE REQUIRED A0 12241-176,

2. FSAR section 9.4.2.1 lists the design basis for the Fuel Building
{ HVAC air temperature as between 74 F and 90 F whereas calculation

I 12241-B-24A specifies the air temperature of the Fuel Building
must be maintained at 96 F.

I
RESPONSE REQUIRED A0 12241-176.

3. The next to the last sentence in the second paragraph of FSAR
Section 9.1.3.3 is not clear because two decay heat load cases,
other than the two required by SRP 9.1.3, are referred to but are
incompletely defined. The FSAR should be clarified by deleting

I this sentence or be revised to clearly describe the additional
design cases.

RESPONSE REQUIRED A0 12241-176.
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6.8.2.2 Calculation Review Comments

1. Calculation 211-N-317, which confirms that the Fuel Pool will not

exceed 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 limit. 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

I the audit, the Proj ect 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.

2. 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 NTD 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 A0 NT-012.

3. Assumptions and methods used in Calculation 211-N-331 were

I reviewed 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

I is ample margin (NPSHa = 52') above the required NPSH
(NPSHr = 7.5' @ 750 GPM).

I
4. 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

i flow meter (2FNC*FI-100) to peg at full scale (400 in, of H O)
2during 2-pump operation, and therefore the meter will not

accurately indicate the flow.

RESPONSE REQUIRED A0 12241-176.

I 5. 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.I This information should be located and be maintained for
historical purposes.

RESPONSE REQUIRED A0 12241-176.

6. In the pressure drop calculation for the fuel pool cooling pumps

I (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

I information provided to the auditor by the Proj ec t , the valves
used are correct.

6.8-2
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6.8.2.3 Drawings

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

kg were noted, however.
af

1. The elevation of the normal fuel pool water level, as noted on

I
several drawings, was found to be incorrect for the current design
according to verbal information from the project.

RESPONSE REQUIRED A0 12241-176.

2. The existence of high energy lines within the fuel building was
reviewed. One line in particular was investigated at the request

I
of the HD 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

I 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

I
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

5 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.

6.8.2.4 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,

I and were found to be appropriate with these exceptions.

1. Specification 2BVS-ll - Revision 3 - Fuel Pool Cooling Pumps -

I
lists in the technical data section the shutof f head as 80 feet.
However, the vendor pump curves indicate the shutoff head as 89
feet. This inconsistency should be resolved.

RESPONSE REQUIRED A0 12241-176

2. In specification 2BVS-602-Revision 1 - Orifice Plates - designI 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 A0 12241-176.

I
6.8-3

I
L



-- --

|

6.8.2.5 Interfaces

i Interfaces with other systems and other disciplines were exactined
|

during the audit. The interface with the component cooling water

I
system, which receives heat from the fuel pool heat exchangers, is
consistent with regard to heat transfer rate, component cooling water
flow rate and inlet temperature.

I

I
1

I

I

I

I

I

I

I

I

I
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6.9 STRUCTURALI 6.9.1 General

I 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 Auxil ia ry Building. It included theI following categories:

1. Design Criteria

I 2. Calculations
3. Specifications
4. Drawings

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 design

I 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.

6.9.2 Detailed Results

6.9.2.1 Design Criteria

The Structural Design Criteria, 2BVM-5 revised July 1, 1982, was
I 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

I 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

I steel design. These load combinations are consistent with 2BVM-5
with nine additional combinations for concrete and 11 additional
combinations for structural steel. One additional loading

I combination (b(ii)d) is identified in the SRP which is not
included in the FSAR or design criteria; however, this loading
combination is considered to be a typographical error within the
SRP.

2. It is noted that the SRP limits the acceptance criteria of 1.6 and
1.7 times the allowable stress (s) for loading combinationsI 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

I 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

6.9-1
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3. It is cumbersome to identify which of the 39 possible load

I' combinations are applicable to a certain design in any
calculation. A procedure qr technique should be established which
provides guidance to the decigners for selecting which loading

I
combination will govern the design. Furthermore, it is important
to document what loadings such as pressure, temperature, or pipe
rupture are not applicable to a design. This guidance could be in i

{I the form of a standard calculation (referenced in the body of
'

calculations) to show which load combination will govern for j
Sypica[ designs. This guidance while ' not mandatory, will !

facilitate the p er for.aance. of the ' engineering confirmation i
Iprogram. - 2

4. An inconsistenc.y was noted in the referenecd code application

I between fSAR and the Design Criteria. Section 3.8.1.2.1.3 of the
FSAP - f tatys that stiuctural design,, % rials, and fabrication
conform to' American Institute of Steel Construction (AISC)
Specification for the Design, Fabrication, and Erection ofI '
Structural Steel for Buildings (February 17, 1969), Supplement No.
1 (Nov. 1, 1970), and Supplement No. 2 (December 8,1971) whereas
the Design Critcria 'only specifies AISC 1969 as applicable.
Supplements fio. . 1 .and 2 identify changes to plate girder,
connections and shcar connector designs. Inconsistencies between
the FSAR and the design criteria should be resolved, and existing

I designs should be verified as complying with the resulting
requirements. '

RESPONSE REQUIRED A0 12241-172.

5. The Structural Design Criteria does not contain explicit

f| instructions for the design of conduit and cable tray supports.
! The proj ect has compiled a four-page document (E4-12241-3768)
= titled " Design of Electrical Conduit and Cable Tray Supports"

which references EMTG 3-A for conduit supports and EMTG 4-A for

I
cabl'e tray supports. Both of these documents enable a designer to
select generic type supports but offer little guidance as to the
design criteria of unique supports. Furthermore, it is not clear
that the proj ect has demonstrated the adequacy of the static"I design used in the analysis of raceway supports. This can be

! demonstrated by performing a dynamic analysis of typical raceway
runs and comparing its results with that of the static design.

I The 20h cutoff frequency stated in B4-12241-3768 is above the
fundamenkal frequency for some conduit sizes (and materials) for
the usual spans of eight feet. It is not clear whether the

I
component or support design is to include the system frequency or
just the support frequency in the amplification factor.

RESPONSE REQUIRED A0 12241-172.I 6. It is recommended that the capability of the clamps used to
transfer loads and the torsional capacity of the anistrut (or

| power strut) members be investigated and published. (See River
5 Eend tests (TP19.4.2) for "C" clamps and Millstone tests

(TP19.4.1) for split clamps).

<I
6.9-2
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7. There is no evidence that the Structural Design Criteria had been
reviewed and approved by the Chief Structural Engineer as required
by SDM 81-14.

RESPONSE REQUIRED A0 12241-172.
.

8. Note 3 on top of page 3. 35 of the FSAR should be revised to
indicate equations 3.8-10 through 3.8-16 in lieu of 3.8-1 through
3.8-9. ,

,
'

RESPONSE REQUIRED A0 12241-172.

6.9.2.2 Calculations
i

|

Seven calculations (six concrete and one structural steel) associated
with the fuel pool cooling and purification system in the Fuel and
Auxiliary Building were reviewed in part or in total. Generally, the
assumptions, methods, input and results are reasonable and correct.
The calculations reviewed are technically adequate for their intended
use with the exception of some items as described below.

1. It does not appear that the slab opening for the heat exchanger
has been accounted for in the slab analysis as the opening
interrupts the continuity of the slab. The calculation (C38-496)
should be reviewed and revised to incorporate the effect of this
opening.

RESPONSE REQUIRED A0 12241-172.

2. No calculations could be identified that justify the sliding
support pedestal for the Fuel Pool heat exchangers. A check on
the vertical reinforcing should be made to justify the capability
of the pedestal to sustain frictional resistance to sliding.
Further, both the vendor calculation (Joseph Oats) and the
subdetuent project calculation assume a freely sliding support at
one pedestal. This will not be obtainable with a carbon steel

f interface and a bolt preload of approximately 1200 lbs.

RESPONSE REQUIRED A0 12241-172.

I 3. Errors were noted in the application of the moment distribution

I method utilized in calculation C38-620 to 628 which should have
been identified by the checker. These have no impact on the

| design. This same calculation assumes a pinned end at the

I connection to the south wall at the fuel building as shown in
Section 33-33 of RC 38B and RC-38E which should be considered

j fixed based on the current concrete drawings. This will decrease
'

the positive moment and eliminate the apparent overstressed
condition explained on C38-624.

RESPONSE REQUIRED A0 12241-172.

|

I
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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

I 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 designI criteria. However, both Safe Shutdown Earthquake (SSE) and 1/2
SSE conditions were analyzca and the results were well below the
1.6S allowable stress. This calculation has not been updated toI 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 FEQUlFED A0 12241-172.

5. No calculations could be identified or located to justify the end

I 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

I 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

I checkers judgements for the adequacy of the cubicle walls to
sustain the beam reactions.

RESPONSE REQUIRED A0 12241-172.

6. The calculation for the dynamic water pressure in the fuel pool
for the North-South direction was reviewed and found to be

I
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

I 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" lower tnan the level
required as indicated by preliminary Nuclear TechnologyI 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.

7. There was no evidence that three of the six Category I

calculations audited had been reviewed by an independeat reviewer.

RESPONSE REQUIRED A0 12241-172.

6.9.2.3 SPECIFICATIONS

Three specifications (reinforcing steel, concrete, and placing of

I rebars and concrete) were reviewed for their compliance with the FSAR.
The materials such as rebars, cement, fly ash and concrete density for
biological shielding and maximum concrete slump are consistent
with the FSAR requirements. The test frequency of cadwell splices

I for rebars is in compliance with Reg. Guide 1.10.

6.9-4
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1. An inconsistency needing resolution exists in the applicable date
of issue for some ASTM references between two of the three
specifications reviewed and the FSAR. Examples are ASTM A-29,

( A-184 and A-615 for specification 2BVS-407 and ASTM C-109, D-1752
and D-2842 for specification 2BVS-904

RESPONSE REQUIRED A0 12241-172.

6.9.2.4 Drawings j

The structural RC38 and RS38 series drawings including RS-36D-8E were
reviewed with emphasis on the slab at El 739"-7 1/4" which supports the
Fuel Pool Cooling Heater Exchangers, the fuel pool reinforcing, and the

{- structural steel framing supports at El 718"-6" for the filters and ion
exchanger. The result of the review indicates that the size of
structural members and reinforcing bars are consistent with that shown
in the applicaMe calculations. General notes and references are
adaquate for construction. However, some inconsistencies were noted.

1. The design live loads are not shown on the plan for the roof and
the 12" slab at El 739'-7 1/4" of the Fuel Building. It appears
these are isolated cases. The Project has marked up the stick
files to specify these loads in the next drawing revision;
therefore, no audit observation is written.

2. Both the FSAR (P3.8-39) and the Structural Design Criteria (P3-13)
f identify an opening of 3'-0" X 25'-9" for transferring fuel
L elements between the spent fuel pool and the cask area. However,

all structural drawings reviewed including RM-7A-8C and RV-3J-3B
show an opening of 2 '-0" X 25'-9". The proj ect should resolve
this inconsistency. It does not appear that this item would
affect the result of design and the intended use of the plant.

RESPONSE REQUIRED A0 12241-172.

H

I
h

? Wiv. Vs<>-de k_ : =_
George ThdEnes TStrucDfral Division) Richard W. Twigg'($d[4 4eam Leader)

C c .
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Frank F. Chin (Engineering Assurance Division)
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6.10 NUCLEAR TECHNOLOGY / PROCESS GROUP

6.10.1 General

The scope of the Process Group (Nuclear Technology) audit included an

I evaluation of the Fuel Pool 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 of 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.

I 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

c. Standard Review Plan 9.1.3 NUREG 0800 July 1981

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

e. Fbchine Location Auxiliary Building Sheet 2

'

f. Arrangement Fuel and Decontamination Building Sheet 1

I g. Specifications: for Miscellaneous Cartridge Type Liquid Filters,
Demineralizers and Ion 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

|

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

6.10.2 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:

I
6.10-1
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1. Calculation No. 211-N-330 indicates that thm clern-up pumps flows

have to be limited to 450 GPM to protect the motors from overload.

I 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 A0 12241-176.

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

RESPONSE REQUIRED A0 12241-176.

3. When using the fuel pool filter and/or the demineralizer for
purification of the RWST, as mentioned in the FSAE, the flow pathI 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 A0 12241-176.

4. The demineralizer specification requires the project to supplyI "under drains" (V0P 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
VllI.

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.

n,

]. O QY ',
- W. f& 0

D.H. Davis (Nuclear Technology Division) R.W. Twigg (Au'diY feam Leader)
,
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I ATTAC11 MENT 1

AUDIT ENTRANCE MEETING ATTENDEES

NAME TITLE / DISCIPLINE

J. Lockaby Auditor - Engineering riechanics

S. Frank Auditor - Power

P.R. Allen Lead Nuclear Technology

F. Vetere Auditor - Geotechnical

D.D. Hunt Lead Geotechnical

F.F. Chin Auditor - Engineering Assurance

W.T. Hotchkiss Auditor - Licensing

U.V. Patel Lead Materials Engineering

A. Fiorente Lead Power

M.P. Berardi Auditor - Materials Engineering

S.II. Kampanellas Electrical

R.M. Sibulkin Principal Electrical

J.D. Sutton Lead Licensing

J.F. Harkins Lead Control Systems

K.M. Bendiksen Assistant Project Engineer

A.W. Plizga Structural Design Supervisor

A.P. Capozzi Assistant Chief - Engineering Assurance
,

R.W. Twigg Audit Team Leader - Engineering Assuranced

i

D.H. Rogers Audit Coordinator - Engineering Assurance

I
I
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I
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ATTACHMENT 2

MDIT STATUS MEETING ATTENDEES

NAME DISCIPLINE TITLE

J.O. Webb, Jr. Engineering Assucance Project Engineering Assurance
Engineer

J. Lockaby Engineering Mechanics Auditor - Staff Support Engineer ;

A.W. Plizga Structural Design Supervisor

P.C. Talbot Structural Lead Structural Engineer

D.D. Hunt Geotechnical Lead Geotechnical Engineer

T. Vetere Geotechnical Auditor - Sr. Geotechnical Engineer

G.E. Thornes Structural (CHOC) Auditor - Assistant Division Manager

P.F. Chin Engineering Assurance Auditor - Sr. Structural Engineer

P. RaySircar Project Project Engineer

W. Wang Engineering Mechanics Auditor - Assistant Section Manager
(CHOC)

P.R. Allen Nuclear Technology Lead Nuclear Technology Engineer

T.G. Carson Operations Services Lead Operations Services Engineer

J. Camobreco Power Principal Nuclear Engineer

A. Fiorente Power Lead Power Engineer

F. . Morrissey Quality Assurance QA Program Administrator

K.L. Polk Engineering Mechanics Principal Pipe Stress & Supports
Engineer

J. Busa Engineering Mechanics Principal Pipe Stress & Supports
Engineer

R.J. Spahl Engineering Mechanics Principal Mechanics Engineer

J.D. Sutton Licensing Lead Licensing Engineer

W.H. Bohlke Project Management Project Manager

M.P. Berardi Materials Engineering Assistant Chief Engineer

H.K. Krafft Materials Engineering Lead Materials Engineer

I W.T. Hotchkiss Licensing Auditor - Supervisor Safety
Engineering

I
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ATTAClaiENT 2

AUDIT STATUS MEETING ATTENDEES

NAME DISCIPLINE TITLE

S. Frank Power Auditor - Consultant

I W.A. Wagner Nuclear Technology Auditor - Supervisor Radiation
(CHOC) Protection

D.H. Rogers Engineering Assurance Audit Coordinator - Engineer
I

R.W. Twigg Engineering Assurance Audit Team Leader - Lead Engineer

I
I
I
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ATTACHMENT 3

POST AUDIT CONFERENCE ATTENDEES

NAME DISCIPLINE TITLE

F.N. Morrissey Quality Assurance QA Program Administrator

A.P. Capozzi Engineering Assurance Assistant Chief Engineer

J.G. Dolan Electrical Chief Engineer

W.H. Bohlke Project Management Project Manager

R.E. Bowker Power Assistant Chief Engineer

F. Sestak, Jr. Power Chief Engineer

A.L. VanSickel Engineering Mechanics Chief Engineer

C.A. Norcross A.S.H. Assistant Manager

A.S. Lucks Geotechnical Chief Engineer

R.B. Bradbury Licensing Chief Engineer

W.M. Eifert Engineering Assurance Chief Engineer

P. RaySircar BVPS-2 Project Engineer

C. Richardson Engineering Engineering Manager

J.H. Fletcher Nuclear Technology Chief Engineer

M.P. Berardi Materials Engineering Assistant Chief Engineer

M.B. Stetson Structural Assistant Cheif Engineer

P.F. McHale Structural Supervisor

J.O. Webb, Jr. Engineering Assurance Engineering Assurance
Engineer - BV2

D.H. Rogers Engineering Assurance Audit Coordinator -
Engineer

R.W. Twigg Engineering Assurance Audit Team Leader - Lead
Engineer

I
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1.0 INTRODUCTION |I !

An Engineering Assurance (EA) Technical Audit of the Beaver Valley Unit 2
Site Engineering Group (SEG) was conducted during the period April 23 I

through May 4, 1984. In order to provide additional scope and technical II depth to the audit, technical support was provideo by SWEC engineering
idivisions. Duquesne Light Company (DLC) personnel also assisted in the

audit. The audit focussed rainly on the engineering activities at the site.

I However, selected construc' ton 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

CJHo Engineering Mechanics Sr. Engineering Mechanics Engineer

HWMooncai Engineering Assurance Electrical Engineer

I.
CMorrell Power Lead Nuclear Engineer

FJRezendes Control Systems Supervisor Control Systems

IVLeague 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. Attendees 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.

|

|I
|

I
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2.0 PURPOSE

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

Designs / design changes are consistent with design and licensing bases,o
licensing requirements, technical procedures, associated documents;

B reflect good judgement and practice, are inspectable; and
constructable.

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

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

o Design methods and procedures reflect division technical guidelines.

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

o Field generated purchase orders reflect appropriate requirements.

I
I
I
I
I
I
I

2.0-1I
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3.0 SCOPE

F The engineering activities performed by the SEG were evaluated. The
L major activities evaluated involved designs / design changes generated

by the SEG to resolve installation problems and the resolution 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
Field Procurementp

L Specification Changes
Drawing Review
E&DCRs
N&Ds
Pre-Engineered List (PEL)

Engineering Mechanics

P 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

I
t

3.0-1
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I
Electrical

E&DCRs
'

N&Ds
Specification Changes

| Interim Issue Drawings'

W Vendor Drawings
Electrical Separation
Field Walkdown

Power

|I E6DCRs
a NSDs

Interim Issue Drawings

I Specification Changes
Calculations
Field Procurement
Vendor Documents
Field Walkdown

I
I
I
I
I

~

I
I
I
I
I
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4.0 CONCLUSIONS AND SUMMARY OF RESITLTS

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 r.. contained in Section 6.0. Audit Observations

I (A0s), contained within Section 5.0, have been written where specific action
is required.

Based on the material audited, the audit results indicate that, in general,I the design process is adequate. The designs and design changes performed at
the SEG, as well as the analyses prepared by the SEG to support these
designs and design changes, are technically adequate. Site personnel were

I found to be technically competent, conducting themselves in a professional
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 A0s in Section 5) identified during this audit
appear to be varied and do not indicate any general weakness within the SEG.

I 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.

I
I
I
I .

I
I
I
I
I
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5.0 AUDIT OBSERVATIONS
,

1

The Audit Observations (A0s) resulting from this audit are contained in this
|

section. They are as follows: !

Audit Observation Number Subiect 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 A0s have been provided to the
Project.

In general, A0s 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

I 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 A0 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

I,. provides methods for obtaining management approval to extend the completion
overriding factors preclude completion of actions within 60 days, EAP 18.1

date.

I
I
;I

;I

:I

I
I
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STONE 4 WESSTER ENGINEERING CORPORATION AO. NO. 12241-182
ENGINEERING ASSURANCE OfVISION
AUDIT OBSERVATION PAGE 1 OF 1

OftGANIZATION AUDITED Beaver Vallev Unit 2 SEG

ACTIVffY AUDITED 6.4 Materials Engineering

I AUDffDATg 4/23 - 5/4/84 MMOM MPBerardi
PERSON (S) REPRESENTING EAP 4.1RDHarris REFERENC MAUDITED ORGANIZATION

PRaySircar8/6/84 ACTION AS$4GNEDREQUIRED REPLY DATE

DESCRIPTION OF CONDITION (Sk

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

1. MATERIAL PROCESSING PROCEDURE DISTRIBUTION

Material Process Procedures are not being receipt acknowledged nor
being distributed to site personnel in a timely manner. There wasI 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

I" period of time for Rev. 14. As of 5/1/84 site distribution has not
been accomplished; therefore, the site subcontractors are not
receiving documents in a reasonable time to implement the
procedures. (Section 6.4.2.1)

2. E&DCRs

E&DCRs are issued calling for a more restrictive acceptance
criteria chan previously required by the Specification but the
acceptability of previous work was not stated, nor was the extent
of applicability of change naced (e.g. , E&DCR 2PS-3272) . (SectionI -6.4.2.7)

3. PEL

The QA requirements for E60XX Electrodes are not addressed in the
Pre-Engineered List (PEL). Since these electrodes have been
specified for Category I applications and they are non ASME IIII material, the PEL should contain the applicable Category I QA
requirements from 10CFR50 Appendix B. (Section 6.4.2.2)
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AUDIT OSSERVATION PAGE 1 Off 1

ORGANIZATION AUDITED
Beaver Valley Unit 2 SEG

6.3 Engineering Mechanics
ACTIVITY AUDITIOI 4/23 - 5/4/84AUDffDATE-

PERSON (S) REPRESENTING

I EMTG-16-A. 2BVS-920AUDITED ORGANIZATION CDHoumiller agPERENCEM

REQUIRED REPLY DATE ACTION AS84GNED
PRaySircar8/6/84

DESCRIPTION OF CONDITION (Sk

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

1. Instrument Tubing

Span spacing of supports for 3/8" tubing is increased in excess of
technical guideline (EMTG) values, but there are no calculations orI other documentation to justify this increase. (Section 6.3.1.2.2)

2. Instrument Tubing Supports

The loading sheet used in 1/2" cubing 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 er. port design isI based on the analysis performed in calculation 599-470.1
NP(B)-067-XM-2. (Section 6.3.1.2.3)

3. Pipe Stress

The SEG-EMD is evaluating N&Ds, which report spans of piping not
supported per 2BVS-920, using an unissued procedure, 2BVM-233I " Qualifying Erection Spans Not Supported per 2BVS-920". (Section
6.3.1.2.1)
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,

6.2 Electrical )ACTIVITY AUDITED
4/23 - 5/4/84AUOffDATE g g ,,

2BVM-212, 2BVS-931 )pg ggpgggggygg EFarin STD-ME-27-11-1AUDITEDOMMM REFERE C W
8/6/84 ACTION ASSIGNED PRaySircarREQUIRED REPt.Y DATE

DESCRIPTION OF CONDITION (Sk

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

1. Configurations exist (cable tray / sleeves) that have or could result
in unsupported cable in excess of specification requirements. For

I 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

I Section 6.2.2.3)
,

2. Environmentally qualified electrical equipment was apparently
modified at installation but there was no documentation available toI demonstrate the modifications were approved and would not affect
seismic qualification. Some safety related electrical cabinets are
installed with a field f abricated and installed top section. Theseg,

g 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*DC2-06.l

3 (See Section 6.2.5).,

3. The reasons for changes on revisions to some interim issue drawings

I issued by the SEG Electrical Group are inadequate. Revisions to
interim drawings prepared by the SEG electrical group which,

incorporate additional raceway information transmitted by unnumbered
'

E&DCRs from the Boston electrical design group do not describe theI reason for change. Typically, the reason for change is indicated as
"per Boston information". (See Section 6.2.2.1)
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AUDIT OBSERVATION

P 2OF 2

{ 4. Sectional view detail on interim issue, electrical installation
drawings showing exothermic welding of cable is misleading.
Electrical design standard STD-ME-27-11-1 requires that ground cable

p be attached to the containment liner by exothermically welding the
L cable to a vendor-attached angle or double plate only, not to the

containment liner. Drawing No. 12241-RE-33D-3B section 1-1 is not
accurate and depicts the exothermic weld to be in physical contacty

| with the containment liner as well as the intended vendor-attached
angle. (See Section 6.2.2.4).
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6.5 Power
| ACTIVITY AUOffED

AUOffDATE 4/23 - 5/4/84 CMorrellAUOfTM
) PERSON (S) REPRESENTING

EAP 5.3AUDITED ORGANIZATION RTBurgas
REFERENCE @

#7 i##"#REOUIRED REPLY DATE 8/6/84 ACTION ASSIONED

DESCRIPTION OF CONDITION (Sk

I
This Audit Observation identifies those items contained in the Power
Section of the report that require formal response. For complete

iI details see the referenced report sections.

1. 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

|I 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 in that of 15
audited:

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

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

c. Eight used inappropriate assumptions (See Section 6.5.2.3.4)I
I
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ACTIVHY AUDITED
6.1 Control Systems

4/23 - 5/4/84 FJRezendes
AUOffDATE

PERSON (SI REPRESENTING JCRosen Jr. tiK-1022-1-2AUDITED ORGANIZATMHg assERENCE(S)
8/6/84 PRaySircar

REOUIRED REPLY DATE ACT90N ASSIGNED

DESCRIPTION OF CONDIT1000(Sk

P
This Audit Observation identifies those items contained in the Control
Systems Section of the report that require formal response. For complete
details see the referenced report section.

L_,

Instrument Installation Drawings

[ There is no evidence that the Control Systems instrument specialist
4 was consulted when the project deviated from SWEC standard

MK-1022-1-2 by changing the vent valve size from 3/4" to 2" on the
F standpipes on water boxes 2VPS-TK24H and 2VPS-TK24F. (See Section
L 6.1.2.1)
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PRaySircar f

DESCRIPTION OF CONDITl000tSlt
,

This Audit Observation identifies those items contained in StructuralI Engineering Section. of the report that requires a formal response. For
complace details see the referenced report sections.

Calculations

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

6.1.1 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 specifications,I E&DCR'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

I 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 technicalI 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.

6.1.2 Detailed Results

6.1.2.1 Instrument Installation Drawings (Interim Issues)

Approximately 15 instrument installation drawings (RKs) were reviewed

I at the site during the audit. The drawings were reviewed for
conformance to SWEC standa.rds 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 f rom 3,' 4" to 2 inch, as
shown on RM-59A-11. SWEC power industry group standard MK-1022-1-2I requires a 3/4" vent valve for all standpipes. The proj ect 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

I 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 A0 12241-186.

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

I Two relatively minor discrepancies were noted in regard to revising
instrument tubing (RK) drawings in compliance with site originated
E&DCRs. In one instance an instrument support shown on RK-325A-t-2 was
not at the elevation required on E&DCR 2PS-2685. The 1" difference wasI determined to be a drafting error. In the other instance the
standpipe, top flange elevation and overall length as shown on RK-6H-2E
and RK-6K-2B was not the same as required on E&DCR 2PS-3140A. The

I 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 furtherI response is required of the SEG.

6.1.2.3 N&Ds

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

6.1.2.4 Specifications

The only instrumentation specification that was revised by the site is
the instrumentation installation specification, 2BVS-977. The

I-
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.

I Other specification revisions were reviewed and found to be
satisfactory. Addenda were reviewed and approved by the appropriate
personnel.

6.1.2.5 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.

!I

J ALL '

-

F.J//Rezendirs (Control Systems) D.H Rogers ( ,it Team Leader)
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6.2 EIICTRICAL

6.2.1 General

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

There were no advance change E&DCRs nor calculations issued by the SEC
electrical group. The majority of purchase orders written for

I equipment required in the field are written by construction with no
involvement of the SEG electrical group.

The areas audited included the following:

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

o E&DCRs
o N&Ds
o Specifications
o Interim Drawings

2. Vendor Drawings
.

3. Electrical Separation,,

4. Other Considerations

Overall design consistency and technical adequacy exist among theI audiend electrical design and change documents produced by the SEG
electrical group. Some concerns regarding unsupported cables, details
for containment liner grounding, and seismic qualification of field
additions to class 1E equipment were observed.

6.2.2 Detailed Results

6.2.2.1 E&DCRs

Forty-one E&DCRs were reviewed in detail. Most of the E&DCRs reviewed

I were concerned with incorporating field run conduits into SEG prepared
interim drawings. Other E&DCRs concerned specification changes. The
solutions were consis tent 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 problem solution is usually
I the same person initiating the problem description. Many problem

descriptions concerning the electrical installation 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
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concurrenco to changs tho interio drawing or tho olectricci
installation specification. It is recommended that the SEG retrain
their. personnel in the preparation of E&DCRs.

Solutions to most E&DCRs audited required specialist expertise or

I affected other disciplines. Appropriate specialists and other
disciplines had provided input to and concurrence with the
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

I information to the SEG Electrical group. According to the SEG
electrical group, this information consists of additional raceways that
had been inpt.tted into the computer at Boston, however, the computer

I generated ticket could not be issued by the ticket office for
construction until the accompanying interim drawing was also issued
incorporating this raceway addition. It was not the intent of the
Boston project electrical design group that the use of these E&DCRs be

I 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 SEG
electrical group only. Henceforth, an IOC should be used in lieu of

I the unnumbered E&DCR to transmit this type of information from the
Bcston project. electrical design group to the SEG electrical group.

During the review of revisions to the interim drawings whichI incorporated the additional raceway information transmitted by
unnumbered E&DCRs 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 A0 12241-184

I 6.2.2.2 N&Ds

Forty-five N&Ds were reviewed in detail. Most of ths N&Ds issued were
concerned with inaccurate conduit support locations and separation
criteria violations between raceways and/or cables. The dispositions
were clear, technically adequate, and incorporated in the associated
specifications.

Most N&Ds audited required specialist er discipline expertise or
affected other disciplines. Appropriate specialists and other
disciplines tsd provided input and concurrence with the dispositions.

6.2.2.3 Specifications

The SEG electrical group has responsibility for one specification,
"2BVS-931 Electrical Installation". The six E&DCRs with changes to the

| electrical installation specification were reviewed for content and
I checked for incorporation into the specification. The changes were

clear and they were accurately incorporated into the specification.

I
6.2-2
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E1 ctrie:1 insteilcti:n ep:cificction 2BVS-931 cnd E&DCR 2PS-3346 stato
that the maximum unsupported length of cables running cucside of

I 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 wasI '

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

I when cables are pulled. Other banks of trays and sleeves with similar
configurations are located nearby.

RESPONSE REQUIRED, SEE A0 12241-184

6.2.2.4 Interim Drawings

I E&DCRs and N&Ds requiring incorporation in the Interim Drawings were
reviewed for content and checked for incorporation in the drawings.
Thirty E&DCRs with changes to be incorporated into the interim drawings

I consisted of conduit additions. Four N&Ds wit!i changes to be
incorporated into the drawings consisted of three N&Ds with inaccurate
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-27-11-1 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 noI exothermic weld contact to,the containment liner by anyone other than
the containment liner vendor.

Drawing No. 12241-RE-33D-3B, section 1-1 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

I attached angle. Further observation during a field walkvendor -

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

I weld with the containment liner. Otherwise, possible metallurgical
affects of this exothermic welding process on the containment liner may>

jeopardize its integrity as a pressure boundary membrane. The drawing
does not show accurately the location of this exothermic weld on the

attached angle to minimize the possibility ofvendor -

misinterpretation.

I RESPONSE REQUIRED, SEE A012241-184

6.2.3 Vendor Drawings
[

||

5 Vendor drawings associated with installation of equipment were
reviewed. Field implementation of the instructions included in eight
drawings for f as tening equipment to its mounting sills by methods of

| I 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 de switch board.

I1
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6.2.4 Electrical S^p rrtion

During fieid walkdowns and as indicated on raceway drawings, many
inconsistencies with the separation criteria (2BVS-931) 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 Proj ect 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.

6.2.5 other considerations

During field walkdowns, some safety related 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 A012241-184

.
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" H.W. Mooncai (Electrical) D.H. Rogers (hufitTeamLeader)
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6.3 ENGINEERING .iECHANICS

6.3.1 PIPE STRESS

6.3.1.1 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 instrument 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.

6.3.1.2 Detailed Results

6.3.1.2.1 Qualifying Temporary Erection Spans not Supported 2BVS-920

A concern identified during the EMD portion of the audit is the use by
the SEG-EMD of an unissued procedure (2BVM-23J) to substantiate the
" accept-as-is" disposition of N&Ds reporting spans of piping not

I, supported per 2BVS-920.

Specification 2BVS-920 requires de 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 83-04-01 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 construction.

Sixty-seven (67) N&D evaluations by SEG-EMD were reviewed. Proposed
Procedure 2BVM-233, " Procedure for Qualifying Temporary Erection Sparts
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 REQUIRED, see A0 12241-183.

6.3-1



| 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 calculation
title. Calculation title duplication should be avoided. ihaI SEG-EMD group agreed during the audit that all future work will
have individual titles. No further response is required of the,

| SEG.

b. The preprinted calculation sheet for hydrotest condition did not

| use the formula addressed in the specification. However, the
i

computations involved reflect the fact that the right formula was '

I used; their results are correct. It is recommended that the |
SEG-EMD correct this printing error in these calculations.

6.3.1.2.2 Instrument Tubin?

| 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 B31.1 Class
4", has been implemented. The span spacing of tubing supports for 1/2"
tubing deviates from EMTG-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 is increased by engineering judgement over EMTG values.
This judgement needs to be substantiated by calculation or other means
and confirmed by the EMD staff stress specialist.

RESPONSE REQUIRED,A0 12241-183

The instrument tubing isometric drawings were created by the Control
I Systems Group, then reviewed and approved 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 associated with

I 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 stressI 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.

| 6.3.1.2.3 Instrument Tubing Supports

The loading used in tubing support design is that recommended in an IOC

|
by J. Doyon to C. Hovmiller dated 2/1/82 and is based on the analysis
performed in calculation 599-470.1-NP(B)-067-XM-2. Therefore, the:

I loading reference on ene loading sheet used in tubing support design
calculations, which states " Based on Loads from EMTG-16. A TABLE 6", is

incorrect. (Refer to section 6.3.2.2.2 below).

RESPONSE REQUIRED A0 12241-183

6.3-2
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The following einst comment h:2 b n diccucccd with SEG-EMD who h va

( taken the suggestion under advisemee.

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.

6.3.2 PIPE SUPPORTS

6.3.2.1 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.

{ (3) BZ (Pipe Support) interim issue drawings.

(4) N&Ds
.

- (5) Advance Change E&DCRs

The 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 aboveI calculations, drawings and documents. Although the prime scope of the
audit was technical, nevertheless, attention was also given to the
documentation of reviewed items.

5 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 designI calculations. However, some inconsistencies were observed in the
documentation of calculations and are described in detail in thei

I following paragraphs.

6.3.2.2 Detailed Results

|
6.3.2.2.1 Pipe Supports Manual and Computerized Calculations

j Three pipe support calculations were reviewed for technical adequacy
I and extent of documentation. Two contained computer analyses. In all

I calculation packages a preprinted " boiler plate" format was used for
as much of the contents as possible. For generic objectives, methods,
sources, and conclusions; reference was made to the " Master
Calculation". Review of the manual and computerized calculations for

6.3-3
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I
accuracy of results indicated they were adequate. However,

I 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
calculatiot.'s development.I 6.3.2.2.2 Calculations for Instrumentation Tubing Suoports

I 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 thoseI recommended in the IOC to C. Houmiller from J. C. Doyon dated 2-1-82
and reported above in Section 6.3.1.2.3.

I In the same calculation, it was further observed that acceptability of
the support was not based on comparison of the calculated loads imposed
on the support's structural components (consisting of uni-struts and TS
members) to allowable or acceptable loads; but, rather, reference wasI 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.

6.3.2.2.3 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 E&DCRs 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. TheI other attributes indicated above were found to be satisfactory.

6.3.2.2.4 N&Ds

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

N&D 2941, written against Support 2 SIS-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

I 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 ofI N&D. It is understood that minor clearance deviations (0.015" or less)
will now be accepted provided this excess clearance does not affect the
functional integrity of the support. No further action is required of
the SEG.

I
6.3-4

I



_ _ _ _ _ _ _ _____

l
1

6.3.2.2.5 Advance Change E&DCRs Issued Within Last 6 MonthsI
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.

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

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

I
I .

W ~

C.J. Ho (EMD -Stress) . D.H. Rogers ( t Team Leader)

J.
A. Bektore (EMD - Supports)I

I
I
I
I

I
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6.4 MATERIALS ENGINEERING

6.4.1 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 / distribution.

b. Materials Pre-Engineered List (PEL).

c. Supplier technical document reviews.

d. Materials field purchase requisition / purchase orders.

e. Drawing reviews.

f. Specification revisions.

g. E&DCRs

~

h. N&Ds

6.4.1.1 The evaluation of the adequacy of the following subjects determined
them to be acceptable with_no discrepancies noted:

'

material field purchase requisitions / purchase ordersa.

b. drawing reviews

c. specification revisions

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

a. supplier technical document reviews

b. N&Ds

6.4.1.3 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,

Insufficient QA requirements to satisfy 10CFR50b. PEL -

Appendix B and lack of review / approval of Specialist.

I c. E&DCRs - Applicability of change to more restrictive

acceptance criteria for existing welds not specified.

I
I ' '-'
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6.4.2 Detailed Results

{ 6.4.2.1 Material Processing Procedures

The attributes that were rivaluated to determine the adequacy of the

p SWEC issued materials processing procedures included: correctness of
L latest revision in site distributed procedures, comparison of manuals

to the latest distributed manual 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

F this revision package.
L

A procedure manual was checked for completeness against Revision 13,
the latest site distributed procedure package. The manual was intact

7
| except that one technique sheet, W101A 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 that the technique

I sheet was issued with Index Revision 13 of W600A, but was neglected to
L be listed on the index. This error was in the process of being

corrected.
-

L The distribution cycle for the last three material processing procedure
indices (Manual Revisions 12, 13 and 14) were evaluated. Revision 12
was issued from Boston on January 6, 1983 and the date of receipt

[ acknowledgement (from Site Document Distribution Center ) was January
L 21, 1983. Revision 13 was issued from Boston on June 14, 1983 and the

date of receipt acknowledgement (from Site Document Distribution
y 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 14, 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 to a mix-up of these procedures with the Q-1 forms

I transmitted at the same time. The two packages were inadvertently put
together and were distributed as a Q-1 package, only. This error wasI 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

I should investigate the cause for these apparent delays and implement
measures to distribute these procedures in a reasonable time period.

RESPONSE REQUIRED, see A0 12241-182

6.4.2.2 Materials Pre-Engineered List (PEL)

The attributes that were evaluated to determine the adequacy of the
materials pre-engineered items included: acceptability of adding new
materials to PEL based on scope of the PEL, appropriate approvals, and
completeness of technical and quality assurance requirements.

|
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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 (weldI ,

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

I 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 wereI included in the PEL. (PEL No. 301- page 609) . The PEL indicated QA
Categories I, II, 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 Proj ect should determine whether E60XX electrodes, utilized for
Category I applications, meet the Project's Category I QualityI Assurance Program requirements. Further, the Project should obtain the
proper approvals for the cited PEL.

RESPONSE REQUIRED, see A0 12241-182

6.4.2.3 Supplier Technical Document Reviews

The attributes 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,

I- 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 twoI 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.
O, Northern Steel Corporation and SPBV 1252 Rev. 3 Schneider Power).

I
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., a

; g Generally, "No Comment" notation should be provided in these cases.
(SPBV-409G Rev. O, Schneider Power and SPBV 126 Rev. O, Schneider'

j 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; a

| g 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 inI the review forms. In two out of eight cases the specification number
was not noted on the procedure (PS-232, Rev. O, Northern Steel Corp. -

6.4-3
.



H

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 project should reemphasize, to the respective personnel involved,
the importance of meeting all aspects of procedure reviews (EAP 9.2 and
METF 7.1) to satisfy a complete and adequate review of supplier
technical documents. In addition, all above discrepancies should be
resolved by the project on the documents affected.

6.4.2.4 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.

b
L 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 casa examined were invoked by reference

I 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 10CFR50, Appendix B
F- requirements for procurement of weld filler metal utilized for Category
Q. I work. This opinion was concurred with by telephone communication

with SWEC's Quality Assurance Department in Boston.

F 6.4.2.5 Drawing Reviewsg
The attributes that were evaluated to determine the adequacy of the

F mate W is drawing reviews included: completeness of weld fabrication
L details, technical adequacy of- materials, adequacy of special

fabrication notes, and compliance with specification requirements.
m
| 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
L 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 one occurrence appeared to be an oversight on the
preparer's part; and, therefore, no corrective action is recommended'

"or the project other than resolving this discrepancy on the
f. engineering documents affected..
L,

6.4.2.6 Specification Revisions

The actributes 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. i

6.4-4
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I
There are only two material specifications issued on this proj ect;I namely, 2BVS-901 and 2BVS-975, and both were examined. In both cases
all of the above attributes were satisfied and considered acceptable.

I 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 (SignedI 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

I 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 van a unique case and/or aI general problem. It is recommended that the project check a few
folders in the SEG central specification files for correctness.

6.4.2.7 E&DCRs

The attributes that were examined to determine the adequacy of the
E&DCRs included: clarity of problem description, clarity ofI solution details, technical adequacy of solutions, correctness of
reviews / approvals, related activities properly coded, and comp.' iance
with MED technical guidance.

A total of eleven E&DCRs 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. On E&DCR 2PS-1284 there was no evidence that Materials
Engineering had reviewed the change even though the change relate.d 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
E&DCRs and it was the opinion of the auditor that, in general, the
current E&DCRs 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

I 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

I 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 areI made.

RESPONSE REQUIRED, see A0 12241-182
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6.4.2.8 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 /appreval. 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 reconcnended for nor is any further action required of

f the project since there were no technical problems remaining and/or
L 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.
u
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D.H. Rogers (A t Team Leader)
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M.P. Berardi (Materials Engineering)
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6.5 POWER

6.5.1 General

The scope of the Technical Audit consisted of a review of design
documents generated by the Site Engineering Group (SEG) to determine if
they are consistent with the associated design documents andI requirements. A sample of the following documents were reviewed during
the audit:

I 1. E&DCRs
2. N&Ds
3. Calculations

I 4. Interim Issue Drawings

5. Site Purchase Requisitions / Purchase Orders
6. Vendor Documents
7. Specification Changes

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 SEG personnel andI represents a good cool in verifying constructability of designs prior
to actual construction.

The results of the audit indicate that the design documents issued by
the Power Division SEC are adequately prepared and consistent with the

- associated design requirements. Some discrepancies were uncovered

I- during the audit, however; and they are detailed below.

6.5.2 Detailed Results

6.5.2.1 E&DCR's

Fif teen E&DCR's were reviewed 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 designus '

changes were consistent with the associated design documents and
requirements; and the problem solutions were technically adequate. InI all cases the E&DCR'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 atomosphericI sampling lines for measuring the post accident hydrogen concentration.
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 LOCAI containment atmosphere, liquid will condense out and flow to the low
points of the sample lines causing a water seal.

I
I ' ' - '

I
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r
I* Recommendation

r' The Project should revise the flow diagram (RM-110A) to indicate that
i 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 safetyL
function.

[ RESPONSE REQUIRED, see A0 12241-185

6.5.2.2 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 I " Accept as is/ Repair" N&Ds per requirements
.

of 2BVM-218. Five of the six N&Ds (6437, 6440, 6446, 6459, and 6471)

L occurred prior to the February 1984 revision of 2BVM-218 and one
subsequent (7230) which appears to be an isolated occurrence,

therefore, no further action is required of the project.
|

L All N&Ds audited which affected other disciplines or required

specialist input indicated concurrence of those affected disciplines or
r specialists in the disposition.
!

*

The technical assessments for Report of a Problem, 10CFR50.55(e)
evaluations, and affected licensing documents were correctly performed

p
| for the Category I N&Ds reviewed.
L

6.5.2.3 Calculations
r'

L Fifteen minimum wall thickness calculations were reviewed for

assumpticus, methodology, Inputs, references, and conclusions (= 4 n 4 """a
wall calculations were the caly type prepared by the power group). The

-

|
results of the reviev were that the calculations methodology and

* conclusions were valid. 11owever, the following problem areas were

identified:
u

i 1. Calculations performed prior to the time when the line designation
tables (LDT) bec2me controlled documents utilized input data
(temperature and pressures) f rom the pip.e stress data transmittal'

-

which are inconsistent 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

,

1 Project agreed to reconcile all calculations to the latest issue
of the line designation table.

RESPONSE REQUIRED, see A0 12241-185

2. The reference section of the calculations reviewed does not
sufficiently identify the scurces of data utilized. Calculations

6.5-2
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r
P1002A, P1004, P1008, P1009 and P1010 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 project agreed to

[ revise all calculations to include the LDT' and 2BVS-939 specification
" including job number, revision, and date of issue.

[ RESPONSE REQUIRED, see A0 12241-185
L

3. Two calculations reviewed (P1012A and P1069) concerning ASME III Code
Class 1 piping referred to ASME III Article NC3641.1 instead of
NB3641.1. Both articles .have similar minimum wall thickness forrtulas,

"
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 P1012A and P1069 to refer to
NB3641.1 of ASME III.'

Recommendation
|
' Revise the standard check-off list of references utilized for minimum

wall calculations to include ASME III, NB3641.1.

I
L RESPONSE REQUIRED, see A0 12241-185

s 4. Calculatione for carbon steel pipe (P1004, P1009, P1019, P1020, P1047,
P1071, P1073, P1077) assumed a corrosion / erosion allowance of 0.04
inches. The calculations should use a referenced input value that is

f..
traceable to the Materials Division since corrosion / erosion is'

"outside" Power Division's area of responsibility.

The Project agreed to incorporate a reference of the shop fabricated
piping specification 2BVS-58 which has a 0.04 inch corrosion allowance
in the pipe bending section and has been approved by Materials
Division.

|
Reconsnandation

The Project should consider including the corrosion / erosion allowance
into the piping design specification 2BVS-939.

t

|

RESPONSE REQUIRED, see Au 12241-185

| 6.5.2.4 Interim Issue Drawings

Six interim issue drawings were audited. Five drawings were revisions
co piping drawings and the sixth was a revision to a flow diagram. The|

l basis for changes were mainly E&DCRs and Boston requested changes. All

I
changes were technically adequate, consistent with project documents,
and clearly identified on each drawing with a circle 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 IOC were' described with reference to a

6.'-35
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controlled source document (e.g., RP-72L-7B relocated relief valves per

I 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 recommendedI that the SEG establish a project file for Boston IOCs requesting
interim issue drawing changes.

I The review and approval of all drawings reviewed, except for flow
diagrams, were performed by the appropriate personnel. The interim
issuance of flow diagrams (RMs) by the SEG apparently does not comply

I with 2BVM-203 section 6.1.2 where only MINOR changes are allowed to be
made by the SEG nor does 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

I is required. The Proj ect 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

I BV2). Section 1.3 of EAP 5.9 and Section 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-ll.1
which does not specifically require the Lead Controls Engineer or ODRI review."

The Proj ect statement is inconsistent with SWEC's obj ective of

I 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 A0
12241-181). The resolution of the concern reported here will be

..
tracked as part of A0 12241-181.

6.5.2.5 Site Purchase Requisitions / Purchase Orders

Three purchase orders and one memo-of-change to an existing order were
reviewed during the audit. The four purchase orders reviewed were for
equipment from the Pre-Engineered Material List (PEL) which providesI 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

I delineated to provide an acceptable product, 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.

6.5.2.6 vendor Documents

I 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 associatedI system design requirements and received the appropriate level of review
and approval.

I
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|

I
6.5.2.7 Sp cification 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

I 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 toI incorporate N&Ds and E&DCRs.

I

I .

ex -n i

C. Morrell (Power)'/ D.H Rogers (Aug Team Leader)

I
I

I

I
I
I
I
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6.6 STREN

6.6.1 General

The audit consisted of reviewing documents developed by the structural
discipline of the Site Engineering Group (SEG). The major effort ofI the Structural SEG has been and is devoted to the analysis and design
of electrical conduit supports in providing assistance to Sargent
Electric Company (SECO), the electrical contractor, for conduits and

I 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 specifications, interim issue drawings, and requests
for cutting embedded steel.

Results of the review indicate that structural engineering and design

I work performed by SEG is generally consistent with governing
procedures. Documents prepared by the structural discipline are
technically adequate and provide the required details for construction.

I 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.

6.6.2 Details

. 6.6.2.1 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

I and tank anchors, steel place 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, some 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-2I'

technical audit at Boston (A0 12241-172). These criteria document
the requirements and provide direction in allowable design!

l stresses, load combinations, materials and general analytical

I 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 beI reviewed and, where necessary, reconciled to comply with Part IV,

of 2BVM-5.

6.6-1
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fI 2. Instances of minor technical discrepancies which do not affect

hardware were found in some calculations as follows: 1
,

a. The overturning moment for the vertical seismic uplif t hadI not been taken into account for the filters in qualifying the i

'

anchor bolts or studs in calculation No. SCA-175(F).

I b. Incorrect section modulus (P1001B instead of P1001A) for
unis trut was used in bending stress computation in

calculation No. SSED(F)l30. This would be an overstressed
condition if correct value was used. However, the supportI was requalified during the audit utilizing lower up-to-date
seismic "g" values.

I c. 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. SSEB(F)200. Although the weak axis of theI supporting tube steel is the strong axis of the frame, its
adequacy to carry additional conduits loading should be
documented.

d. Calculation No. SSEC(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 viaI IOC dated 7/26/83 and used in calculation SCA-169(F) are
approximately 25% less than the correct values referenced in
calculation NM(B)-276-CF. Since the stresses are low in

I" 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 forl

| g light gage cold formed open sections when the proper

' g reference should be AISI allowable. The only major

|
difference in these two specifications is in the allowable

l column loads which rarely govern the design of the support.

I 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 calculations;

| however, the SEG should take action to improve the quality of
,

| 5 their calculations.
!

RESPONSE REQUIRED, SEE A0 12241-187I

3. The calculations reviewed did not include the Record of
Confirmation Sheet. STP 11.5 requires that the above sheet be

I 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
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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.

I chart be published to document all levels of responsibility within
the Structural discipline.

6.6.2.2 E&DCRs

Ten E&DCRs were reviewed. Zight of the ten E&DCRs involve various
specification changes ranging from coating of concrete surfaces to

I material substitution. The problem descriptions and solutions were
clear and technically adequa::e. 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 the
applicable revised document (For example, RI-2549-SW was answeredI 4/2/84 changing the time requirement for presoaking of concrete prior
to grouting. The answer was needed 4/1/84; however, the specification
was not changed until 4/23/84). If the final disposition incorporated

I- 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 documentI will be affected.

6.6.2.3 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 is". 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 exceededI 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

I 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.I

6.6-3
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6.6.2.4 Revisions to Specifications

Five specifications (Drilled-in y.xpansion 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 RIs. 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.
|

6.6.2.5 Interim Issue Drawings

Interim issue drawings for concrete and structural steel were reviewed.
Most of the drawing changes resulted from responses to RIs. The
details of revisions were adequately documented. Drawing changes were
technically adequate and, where needed, substantiated withI calculations. In addition, these drawings were reviewed and approved
by the appropriate personnel.

I The reason for change on drawings RC-50L-7J, RC-51D-6A, RS-15B-2B, and
RC-33E-11C ' as unclear, not specific. The reason for change given wasw
" Design Improvement". This seems to be a minor concern since it
occurred on only 4 out of approximactly 50 drawings reviewed. As thisI 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.

6.6.2.6 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 issued. Fourteen requests to cut embedded steel were

I 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.

I

J
'

.

. . __ w

F.F. Chin (Structural) D.H. Rogers (Au Team Leader)
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1.0 INTRODUCTION

This report presents the results of the In-Depth Technical Audit performed on the
Beaver Valley 2 Project during the period November 1985 through Januaqr 1986.
The audft 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 environmental conditions, and

I 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 single active failure and loss of offsite power.

This audit is part of an ongoing series of In-Depth Technical Audits, the purpose
of which is 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. |

I 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 alsoI participating in Boston and at the plant site on a part time basis. The team
members are identified below.

Name Organization Discipline Title

CBushnell SWEC Engineering Mechanics Supervisor

CKirschner DLC Quality Assurance Supervisor QA ENG/ MOD

DAShaw SWEC Engineering Assurance Supervisor
Audit Team Leader

RMSimonetti SWEC Power Sr. Power Engineer

RATerry SWEC Engineering Mechanics Sr. Mechanical
Engineer

LWUrda DLC Quality Assurance Senior QA Specialist

The audit commenced with a pre-audit meeting November 12, 1985, and concluded

I with a post-audit conference January 31, 1986. Attendees at each of these
meetings are identified in Appendix 1 and Appendix 2, respectively.

I Personnel contacted by the audit team during the audit are identified in
Appendix 3.

I
I
I
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I 2.0 PURPOSE

The purpose of this audit was to evaluate the project's design control processI 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 is prescribed by appropriate procedures and criteria,

I 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.

I
5

I
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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,

I 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

I
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
r,ection.

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 specify responsibilities of personnel participating in the hazards
analysis program.

| The project's implementation of the hazards analysis program was then reviewed
a 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 theI cubicle for Steam Generator 2RCS*SG21B which is inside the Reactor 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:

High Energy Line Breaks (HELB)o

Internally Generated Missiles (IGM)o

o Internal Flooding

o Harsh Environment

Seismically Induced Safety /Non-Seismic Interactionso

For each of these hazards, a sampling of the project's analyses was selected from
these areas and reviewed for:

o Determination of potential hazards sources.

o Determination of zones of influence of hazards.

o Identification of equipment (targets) which are affected either directly or
indirectly by the hazards.

o Determination of the effects of the hazards upon the targets and upon the

E
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ce:p .bility to chutdown the plcnt coincident with the coat limiting eingle
active failure 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:

Additions / relocations of systems and components.o

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

I 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
detemine whether any systematic shortcomings were evident in the program.

Concerns and questions which arose during the audit were identified to the
proj ect on Action Item forms. The project responded to these actions items by

i 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

I proj ect'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 (A0s) were written. These are
attached to this report. The Action items are not included in this report but

I are all identified in the list of Action Items located in Section 4 of this
report.

I

I.

I
I
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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 requireI project attention. It was also observed that the program has not yet been fully

,

implemented. The program for analysis of High Energy Line Breaks was well l

underway at the time of the audit, but those for Internally Generated Missiles,

I
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

I 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 proj ect approach is considered technically
justifiable, but the FSAR should be reviewed and clarified, as necessary.

The proj ect 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

I 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

I 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 toI review the audit team's concerns and the related project procedures and take the
necessary corrective and preventive measures to resolve these cencerns.

I 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

I- Task Group in identifying 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 Hazards 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

g functioning in a generally satisf actory manner, the project has to resolve the

3 several items of concern reflected in the Audit Observations included in this
repore. 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 fullyI implemented at the tim'e of this audit, additional auditing will be scheduled in
the f u tt.re . The proj ect'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".

I
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TABLE 4-1 ACTION ITEM IDENTIFICATION AND CLASSIFICATION

ACTION AUDIT
ITEM

OBSERVATION
NUMBER SUBJECT TYPE RESULTANT NUMBER

1. Internally Generated A,0 D EMD-027
Missiles - Postulation
Criteria.

2. FSAR Exceptions A L
to SRP 3.11

3. Internally Generated A,0 T 12241-221

I Missiles -
Identification and
Evaluation

5 4. Flooding Analysis *
_

Main Steam Valve House

5. Flooding - Effects on A,0 T 12241-220
Essential Equipment

6. Flooding Analysis 0 T 12241-220

7. Process Flood A,0 PT 12241-220
Postulation

8. Flooding Analysis A,0 D 12241-222

9. Hazards Analysis 0 T 12241-220I Program

10. High Energy Line A,0 L,T 12241-221
Breaks

11. Hazards - Seismic A,0 P 12241-220
Interaction

12. List of Equipment 0 T 12241-220
Subject to Flooding

13. High Energy Line B NA
Break - Jet Impingement

14. High Energy Line A,0 T 12241-220
Break - Temperature
Effects

15. Pipe Rupture 0 T 12241-224

16. Pipe Rupture A,0 T 12241-223

I
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DEFINITIONS

.

W 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.

.E * - The subject of this Action Item is enveloped by the subject of Action Item

5 #7; therefore it has been closed.

;g RESULTANT CODES

:5 L - FSAR change is required
D - Design document change is required, no hardware impact

;| P - Procedure change is required
W H - Hardware impact

C - Administrative control

;g T - To be determined af ter resolution between the project and the audit

g team.

NA - Not applicable.

I
I
I
I
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5.0 SUMMARY OF RESULTS

5.1 Consistency Between the FSAR and NRC Regulations

I 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

3.4.1 Flood Protection

I
3.5.1.1 Internally Generated Missiles (Outside containment)
3.5.1.2 Internally Cencrated Missiles (Inside containment)
3.6.1 Plant Design for Protection Against Postulated Piping

i
Failures in Fluid Systems Outside Containment

3.6.2 Determination of Rupture Locations and Dynamic Effects
Associated with the Postulated Rupture of Piping

3.11 Environmental Qualification of Mechanical and Electrical
I Equipment

9.3.3 Equipment and Floor Drainage System

Branch Technical Positions:

ASB 3-1 Protection Against Postulated Piping Failures in Fluid
Systems Outside ContainmentI MEB 3-1 Postulated Rupture Locations in Fluid System Piping Inside
and Outside Containment

Regulatory Guides

1.29 Seismic Design Classification

General 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

I
described and justified in the FSAR. There was, however, one case observed where

the FSAR does not totally confonn 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, address 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

I 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
feedvater piping in the Main Steam Valve House which is a break exclusion zone;
1.e., an area where high energy line breaks need not be postulated, as long as

i certain limitations regarding piping stress levels are met. The proj ect's
approach to this subject is considered technically acceptable and justifiable.
The licensing documentation should be clarified to support ekic approach.
(Action Item 10) (A0 12241-221 Item 1)

I
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In cddition to the forGRoing conc 2rn, two other items associated with the FSAR
which require project attention were observed during this part of the audit, as
described below.

FSAR Section 3.5.1.1 and 3.5.1.2 (including in-process change Notice 1209)
address Internally Generated Missiles (IGM). They contain statements regarding j

the identification and evaluation of IGM originating from rotating machinery and 1

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 ef fects which those missile
sources which are deemed credible have upon potential targets. No documentation
could be found to support many of these statements on IGM. (Action Item #3) (A0
12241-221, Item 2)

The second item is relatively minor and relates to Environmental Qualification
and Standard Review Plan 3.11. In FSAR Section 1.9, " Standard Review Plan
Ccnformance 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
and justified, shows that one of the three items identified therein as
differences from SRP 3.11 is not actually a difference, but a case where an
exception did indeed exist at one time but doesn't any longer. This was reported
on Action Item #2 and has been determined by the project to be the responsibility
of Duquesne Light Company (DLC). The project has advised DLC of the need to
update the FSAR. Thus, this Action Item has been satisfactorify resolved.

5.2 Adequacy of Procedures

The project hazards analysis program is prescribed principally by two project
procedures: 2BVM-165 for High Energy Line Breaks, Internally Generated Missiles,
and Safety /Nonseismic Interaction, and 2BVM-Il4 for Internal Flooding and Harsh

p Environment. Several other procedures are also associated with the hazards
i

program; they are: 2BVM-85 for postulating High Energy Line Breaks and analysis;
2BVM-129 for Internally Generated Missiles; 2BVM-ll6 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 also assessed the procedures
for consistency with related Engineering Assurance Procedures and Division
procedures, guidelines, and standards, and for proper approvals in accordance
with SWEC requirements.

This audit found the governing project procedures to be generally satisfactory.
They are, for the most part, comprehensive and clearly prescribe criteria,I implementation requirements and responsibilities.

The audit review did uncover some shortcomings in the procedures which appear to
be a cause of some of the items of concern observed in this audit.

The following listing summarizes the items observed 9hich require resolution.
Further details for each of these items are provided in the program
implementation section 5.3, of this report. Related Action Items and Audit
Observations are also identified there.

|
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I c. Internal Ficoding cnnlyns do n:t con idar tha offseto cf flow from ena
area to another, e.g., under doors which are not sealed.

b. Internal Flooding analysis excludes from consideration as flooding
sources piping which contains 86 cooled liquid whose temperature
exceeds 212 F.

Hazards Analysis Group on the project handles High Energy Line Breaks,c.

Internally Generated Missiles and Safety /Non-Seismic Interactiors.
Other hazards such as Internal Flooding and Harsh Environment are
handled by separate groups. An apparent consequence of this
arrangement is that compatibility between the various hazards efforts
is sometimes lacking.

d. Safety /Non-Seismic Interaction evaluation criteria are not being
interpreted consistently by the project groups involved.

e. Identification and documentation of Nuclear Safety Related equipment
affected by flooding is not prescribed by a project procedure, and it

I cannot be determined whether all types of Nuclear Safety Related
equipment which could be adversely affected by flooding were considered
in preparing the list.

f. 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 demonstrated that 1ccalI 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 adequatelyI evaluated the potential hazards in these areas. The two areas selected were: (1)
Steam Generator 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 id the 16" Main Feedwater line
associated with Steam Generator 2RCS*SG 21B The review covered all of this

I piping inside the Reactor Containment and ii. aide 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

I 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 to the project'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

-10-
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initisting cvrnt, coincid:nt with lore of off-sita pow:r and the most
limiting single failure. The design and analysis of hardware needed to

I mitigate the consequences of postulated pipe breaks were also reviewed in
the audit.

I
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

I 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 ofI 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 yet been resolved due to

I 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.
I 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

I Analysis program by 2BVM-165. The basic criteria stated for postulation of,
and protection against, pipe breaks and cracks meet the proj ect 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

I 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; i.e., breaks need not be postulated provided the
limitations on pipe stresses and cumulative usage factors specified in SRPI 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 criteria 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

I
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
I 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

I structures, systems, and components within the zones of influence. These
analysen 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,

I strain values (Euu) were based on in-house guidance document EMTR-400,

E
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I rcvicion A, th2 varaion in effcet wh:n the subject calculstion wr2 przpsrad.
However, the EMTR was subsequently revised as the ultimate strain values

I
were determined to be unconservative. Although the chcnge is not likely to
adversely impact the results in the affected calculations, the observation
raised a concern regarding the proj ect 's methodology for identifying and
tracking the effects of changes to design input criteria. (Action Item #15)

I (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)
(A0 12241-224, Item 2) .

The next phase of the audit entailed a review of the project's process for

I 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

I generate 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

I of influence and initiates the process for evaluating the effect of each
postulated interaction on safe shutdown capability. The audit showed that
the HATC is identifying and tracking the evaluation of essential targets in

I a thorough manner and in compliance with the governing project procedure,
2BVM-165. However, this process is being carried cut independently of
consideration of related hazards which are analyzed by other project groups.

I
For example, flooding is 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 ficoding evaluation on the assumption of

i failure of the worst single source of flooding in an area under
consideration. If only a single source of flooding need be considered, the
two ef forts would be compatible. However, since the HATG only evaluates

I 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,

I 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

I
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 3et impingement, require

i 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, aad in the other the loads have not yet been transmitted.

I
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I
For tha ccess wh2ro tha lords hrva b:2n trin:2itt:d, no further ection with
respect to analysis of safe shutdown capability has taken place, however,

I because of two pending issues 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

I 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

I approval.

One other pending change was also observed during the audit, which will

I resolve what appeared to be a discrepancy between the proj ect practice
regarding arbitrary intermediate breaks (AIB) and the FSAR. The audit
disclosed that the project is not postulating AlB as is required by FSAR
Section 3.6.B.2.1.1.2. The project basis for this is NRC letter for Docket

I 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 proj ect design documents reviewed in this part of the audit are
identified below:

Physical Arrangement Drawings: 12241-RP-17-8A
12241-RM-41A

I 12241-RM-45A

Stress Analysis Data Packages: SI-RM-41A
SI-RM-45A

EMD Pipe Stress and Supports 12241-NP(N)-X17B
Calculations: 12241-NP(B)-258-FIA

I 12241-NP(N)-X2A
12241-NP(N)-X17H
12241-NP(N)-Z2A-001
12241-NP(N)-Z2A-010

EMD-Mechanical Section Calculations: 12241-NM(B)-361-DE

I
(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

I 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 andI 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

I conducted by the project.

I
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B
| It vm eles oburv:d in revicwing thm FSAR th:t statements made th; rain

regarding identification and evaluation of IGM 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 IGM (2BVM-129) raised a question with
a regard to postulating of Diesel Generator (DG) originated IGM. The project
| procedure states that DG IGM 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 individually
W 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

H 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)
,

j c. 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

I flooding sources for each area to determine whether the selections were
appropriate. The calculation (12241-Power-N-211-N-265) for determining

| flood levels in each area was reviewed to verify that correct input data,
assumptions, 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 all the areas of
the Main Steam Valve House and Cable Vault Structure.

These calculations have been performed on an area basis, the areas being
those already established as " fire areas" for fire protection design
purposes. This provides areas which are clearly defined and which have
boundaries to contain the water flowing from a failed pipe or component in

- each area.

The flooding sources postulated for each area were reviewed. It was
j determined that in all cases the most conservative single source was chosen.

However, postulating a single source for flooding is questioned, since this

B approach does not consider the possibility of one line rupture resulting in !

| impact upon another line and subsequent additional flooding should this |
l second line suffer a loss of pressure integrity as a result of this impact. |

I This item of concern has also been described in Section 5.3.a of this
report.

In addition, some discrepancies were found in the calculations during the
audit, such as an incorrect assumption of a thermodynamic phenomenon, some
instances where calculations require updating. and a 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 areas.

-14-
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I
Th2 incorrcet c:surption, which io prucribcd by Project Procedura 2BVM-ll4,
is that high energy line breaks in systems normally above 212F will have
neglible flooding effects, since the majority of released steam will escape
from the immediate area via whatever venting is provided. As a result,
another pipe in the area was chosen as the flood source. (Action Item #7)

I
(A0 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

I
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

I
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

I that the change to the conditions is slight so that the effect on the
calculated flood levels will be minor. (Action Item #8) (A0 12241-222,
Items 1 & 2)

The third discrepancy is the situation where a particular line passes
through two areas and in both cases is the most conservative flooding
source. However the calculations to determine the resulting flood level use

I 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

I different conditions for the same line without explaining the reason (s) for
doing so is questioned. (Action Item #8) (A0 12241-222, Item 3)

I 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 occur where the flooded area has a door which is not

I 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 yet 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

I reviewed by the audit team. Two items 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;

I 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 flooding were considered in
developing the list. (Action Item #12) (A0 12241-220, Item 5)

d. Harsh Environment

I This part of the audit entailed verifying that the environmental conditions
resulting from pipe breaks postulated by the Hazards Analysis Group would be
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I
no core :: vere th n those which the Nuclear Technology discipline
postulated for use in the environmental qualification of equipment. Two

I Nuclear Technology calculations (12241-128-6 and 12241-US(B)-188-0) for the
Main Steam Valve House and Cable Vault structure were reviewed by the audit
team.

The review showed that Nuclear Technology postulates a break in the pipe
| which would result in the most severe environmental conditions in an area.' g The piping from which the single pipe is selected includes all piping
5 resard1e== of whether or not it i= Nuclear Safety Re1ated. This assures

that any single line break postulated by hazards analysis will not produce
environmental conditions which are more severe than those postulated by

. Nuclear Technology. However, postulating only a single pipe break may not= be appropriate since it does not consider the fact that one line rupture and
the attendant pipe whip may cause other pipe breaks which would thereby

I exacerbate the environmental conditions already created by the single pipe
break. This relates to the interface concern deraribed in Section 5.3.a of
this report.

The audit also revealed another concern with the interface between High
Energy Line Break activities and the Harsh Environment area. In postulating
Harsh Environmental conditions, the project has not considered the fact that

I local temperature effects within a jet impingement zone may be more severe
than the overall, or average, temperature effects resulting from a break.
(Action Item #14) (A0 12241-220, Item 6).

e. Seismically Induced Safety /Non-Seismic Interactions

Project activities regarding assessments of seismically induced failure of
non-nuclear safety related (NNS) systems / components with nuclear safety
related (NSR) components are generally defined by 2BVM-165. As defined by
2BVM-116, NNS systems / components whose seismically induced failure might

I
compromise the integrity of NSR components are classified as Seismic
Category II. Procedurally, this designation requires maintenance of
anchorage and structural integrity of the NNS item under earthquake
loadings. In implementation, however, item specific interactions may beI resolved by fragility considerations of the NSR target, addition of
intervening structure, etc. in addition to demonstrating / ensuring structural
integrity.

The scope of the safety /non-seismic concern covers each NNS
structure / system / component located within a Seismic Category I structure, as

I
defined by 2BVM-Il6. Uniquely identifiable zones within these structures,
developed by the proj ect Hazards Analysis Coordinator per 2BVM-165, are
utilized to identify and locate potential interactions.

The basic interaction identification process, established by 2BVM-165, is at
a system level within each zone, with specific item by item interaction
identification and assessment indicated where safe-shutdown capability

I cannot be maintained. This philosophy was found by the review to be
inappropriate for scismically induced interactions. Reviews of in-process
work verified that the existing procedural guidance led to numerous

I
component-level assessments without adequate consideration of generic topics
such as credible failure modes, equipment similitude characteristics, etc.
(Audit Observation 12241-220, Item 4).

I
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E
currcnt projset cctivitics for thic h:zerd-releted topic arm cre involved
with programmatic changes to the original approach. Adequate assessment of

I 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.

5.4 Change Contrg

The engineering model, located at the BVPS-2 site, is the primary design tool

i used to identify and assess effects of additions and modifications on hazards
analyses. ,

|

I Model generation activities are controlled under Project Procedure 2BVM-201 with
contractor inputs to the model coordinator controlled by BV-2 Field Construction
Procedure FCP-37. The model is currently in " Phase III" (per 2BVM-201, final

I
stage) which is 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 l' scale with a tolerance

I of + 1/16" which yields a full scale accoracy 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' I model prior to implementation to ensure 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

I 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

E evaluate the potential impact of additions / changes on the status of the hazards|

W evaluation program, a portion of the review was conducted at the site.

The review indicated that configuration control procedures employed to maintainI 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
2BVM-165, duplicate change record logs are maintained to facilitate HATG tracking

I of assessed / resolved interactions. 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

I
identified by site engineering and construction activities. (As the model is
also used to check / verify adequate installation provisions prior to construction
activities, it was found to dictate the basic geometry of a proposed
addition / change, e.g., small bore piping run layout / support locations, with

I "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

I 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
2SVS-004-2 at approximately El 800'. The model indicated a potential for seismic
interaction (II/I) between V43 and junction box JB3682 and duct DSA-173. (For

I
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I
revi;w purposes, no dictinction was mada bstw;sn nucle r : fety related and
non-nuclear safety related systems / components, as the sole intent was 1.o verify

I model accuracy). It was also noted that junction box JB3681 was modeled as
indicating no seismic interaction potential with valva V44 mounted in line
2SVS-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

I indicated.
.

Additional potential interactions indicated by the model involved unit heater
I 2HVR-VHE-303 over several lines (and their valves) at approximately El 785'.

During the site walkdown the review team found physical / visual access to
2HVR-VHE-303 extremely restricted (largely by the presence of temporary

I
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

I 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 proj ect of a modification to the

I change control procedures utilized by the HATC. Beginning approximately February
1, 1986, the engineering model will no longer be utilized as a construction tool,
and change control documents to maintain model currency will no longer be
generated.

This means that the Hazards Analysis Task Group's system for tracking changes

I
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 pipingI and changes in system conditions (f.e., temperature, pressure, etc.) also have an
effect on hazards analyses. To assure that such changes are factored into the
hs::ards analyses, all revisions to the document which contain this information

I 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 syctems and in

I
Stress Analysis Data Packages for non-Code Class 1 systems.

I

I

I

I
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I
6.0 AUDIT OBSERVATIONS

The Audit Observations (A0s) listed below and contained in this section describe
conditions observed during the audit which require project actions. The persons
assigned the action on these A0s have been provided with response forms which are
to be completed and returned to Engineering Assurance by April 23, 1986.

ACTION
A0 NO. SUBJECT ASSIGNED

12241 220 Hazards Analysis - Project Procedures C0 Richardson

12241-221 Hazards Analysis - FSAR C0 Richardson
|

12241-222 Hazards Analyis - Flooding Calculations C0 Richardson |

I
|

'

12241-223 Hazards Analysis - Design Control C0 Richardson

12241-224 Hazards Analysis - Pipe Rupture Calculations C0 Richardson

EMD-027 Hazards Analysis - Division Procedures DCFoster

I
I

I

I

I
I
I
I

I
I
I
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STONE & WEBSTER ENGINEERING CORPORATION AO. NO. 12241-220
ENGINEERING ASSURANCE DIVISION
AUDIT OBSERVATION PAGE 1 OF 2

P
L ORGANIZATION AUDITED Beaver Vallev 2 Project

ACTIVIT,Y AUDITED Hazards Analysis - Project Procedures
hnell Dg moneth ,AShaw,

AUDIT DATE November 1985 - Jnminrv A6 AUDITOR (S) RATerry
,

PERSON (S) REPRESENTING
f AUDITED ORGANIZATION JSoizuoco REFERENCE (S)

REQUIRED REPLY DATE April 23. 1986 ACTION ASSIGNED C0 Richardson

DESCRIPTION OF CONDITION (S):

f The project procedures governing hazards analysis activities on the
H Beaver Valley 2 project were found by the audit team to be generally

satisfactory. They are, for the most part, comprehensive and clearly
e prescribe criteria, implementation requirements, and responsibilities.

However some shortcomings were observed in the program which appear to
be the result of weaknesses in the procedures. Examples are described
below:

1. The procedures do not 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 Item #6)

L
2. Project Procedure 2BVM-114 contains non-conservative

criteria regarding the postulation of flooding from piping
containing subcooled liquid. Paragraphs 4.4.1.1.3 and
4.4.1.2.3 exclude from consideration as flood sources piping
which contains subcooled liquid whose temperature exceeds
212F.

The procedure's basis for this is that the escaping effluent
will totally 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
lines are considered flood sources, thereby underestimating
flood levels in some areas. (Action Item #7)

3. The activities of the Hazards Analysis Group are governed by
proj ect procedure 2BVM-165. The scope of this procedure is

L limited to three types of hazards- High Energy Line Breaks.
Internally Generated Missiles, and Safety /Non-Seismic
Interactions. Other hazards such as Internal Flooding and

[ Harsh Environment are covered by separate procedures and
7 handled by separate groups. An apparenc consequence of this

arrangement is that compatibility between the various
hazards efforts is sometimes lacking. For example, the

[
-20-
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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

I 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 SafetyI 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

I which is not Nuclear Safety Related. This would cause
additional flooding sources and sources of fluids
contributing to Harsh Environments not accounted for or
enveloped by the analyses performed by others. (Action Item

I #9)

4. Criteria governing identification of Safety /Non-Seismic

I Interactions contained in 2BVM-165, Section 7.1 and 8.2, are
not being interpreted consistently by the proj ect groups
involved. Lack of definition of credible failure modes of

I
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)

I 5. 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

I equipment developed by the project for flooding analyses
purposes has not been reviewed by a second engineer. Also,
one cannot determine f rom 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

I not evident whether this is because they were not considered
or because none are located below flood levels. (Action
Items #5, #12)

6. 2BVM-85 states that temperature effects resulting from pipe
ruptures will be addressed independent of break postulation
for dynamic effects. Although this approach is adequate forI overall environmental concerns, no justification exists to
demonstrate that local temperature within the jet
impingement zone does not result in a mcre severe condition

I for jet impingement targets. (Both ANSI-58.2-1980 and'

EMTR-3 require consideration of jet temperature effects on
the safety related targets). (Action Item #14)

I
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STONE & WEBSTER EN lNEERIN3 CO~.PORATION AO. NO. 12241-221
ENGINEERING ASSURANCE DIVISION
AUDIT OBSERVATION PAGE 1 OF 2

ORGANIZATION AUDITED Beaver Vallev 2 Project

ACTIVIT,Y AUDITED Hazards Analysis - FSAR

AUDIT DATE November 1985-January 1986 GBushnell, DAShaw.
AUDITOR (S)

I
,

RMSimonetti
PERSON (S) REPRESENTING
AUDITED ORGANIZATION JSpizuoc

REFERENCE (S) FSAR

C0 RichardsonREQUIRED REPLY DATE April 23. 19A6 ACTION ASSIGNED

DESCRIPTION OF CONDITION (S):

During this audit some items associated with the FSAR were observed
which require project attention. They are:

1. The FSAR was reviewed for conformance with applicable NRC
requirements such as are contained in Standard Review Plans,

I
Branch Technical Positions, General Design Criteria, and
Regulatory Guides.

The audit results show that, in general, the FSAR does complyI with these requirements. There was, however, one instance
observed where the FSAR and/or the project practices are not
totally in agreement with the requirements, nor is there any

I explanation provided in Section 1.9 of the FSAR for the
exceptions. The BVPS-2 docket #50-412 dated 10/20/72 places the
proj ect under jurisdiction of the "Giambusso Letters" per SRP
3.6.1 (BTP ASB 3-1, para. B.4.c).

FS AR 3.6B.1. 3.3.1 states that no mechanistic effects (i.e., jet
impingement) are considered within Main Steam or Feedwater LineI 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 "O' 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,

I in compliance with the "0' Leary Letter" (also NUREG-75/087, para.
3.6.1.B.2.c.(3)). However, terminal end breaks are not
postulated at the restraints as required by the "O' Leary Letter"
para. A.4 and NUREG-75/087. This criterion appears to be basedI on the requirements stated in NUREG-0800 SRP 3.6.1 ASB 3-1, B.2.c
which, per SRP 3.6.2 MEB 3-1, B.1.b, are applicable to break
exclusion zone boundaries terminating at the outboard isolation
valve.

FSAR Table 1.9-1 indicates conformance to NPREG-0800 SRP 3.6.1,
Rev. I and ASB 3-1 Rev. 1, with no deviation / exception.I

I
I - -
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I
The licensing bases being employed by the project design
processes governing HELB are not readily apparent / adequately
identified. (Action Item #10).

2. The FSAR, in Section 3.5.1.1 and 3.5.1.2 (including in-process
FSAR change notice 1209) address Internally Generated Missiles
(IGM) and describes the project's identification and evaluation

I of IGM caused by rotating machinery and pressurized component
failures. No documentation could be found during the audit which
supports the statements made in the FSAR with regard to the

I
project's identification and evaluation of IGM. (Action Item
#3).

I
I
I'

I'

I,

!I

I
I
I
I
I
I
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STONE & WEBSTER ENGINEERING CORPORATION AO. N@. 12241-222

ENGINEERING ASSURANCE DIVISIONI AUDIT OBSERVATION PAGE 1 Op 1

ORGANIZATION AUDITED Beaver Vallev 2 Project
Hazards Analysis - Flooding Calculations

ACTIVIT,Y AUDITED

AUDIT DATE November 1985-January 1986 DAShaw, RMSimonetti
AUDITOR (S)I ,

PERSON (S) REPRESENTING 2BVM-114AUDITED ORG ANIZATION KConnery REFERENCE (S)
CORichardson

REQUIRED REPLY DATE AnH1 n 1"A ACTION ASSIGNED

DESCRIPTION OF CONDITION (S):

I
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

I 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

I ten areas. The audit review shows that six are in need of updating as

described below: (Action Item #8)

I 1. 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, #2I 6"; (2) cable vault-fire area CV-1, elev.encl., elev. 718' ~

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".

I 2. Two need updating 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 withI current design and operating conditions; they are: (1) cable

6" and (2) cable vault-firevault-fire area CV-5, elev. 773' -

area ASP, Alt, shutdown cubicle, elev. 755' - 6".

3. The review also showed that the calculations for two adj oining
areas use the same pipe line for sources of flooding, but use

I 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
crea CV-4, elev. 773' - 6"; and (2) main steam valve house, fireI area MS-1, elev. 773' - 6".

I
I
I

-24-
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STONE & WEBSTER ENGINEERING CORPORATION AO. NO. 12241-223
ENGINEERING ASSURANCE DIVISIONI AUDIT OBSERVATION PAGE 1 OF 1

ORGANIZATION AUDITED Beaver Valley 2 ProiectI ACTIVIT,Y AUDITED Hazards Analysis - Design Control

AUDIT DATE November 1985 - January 198kUDITOR(S) GBushnell. RATerryI ,

PERSON (S) REPRESENTING
AUDITED ORG ANIZATION JSpizuce

REFERENCE (S)
REOUIRED REPLY DATE April 23,1986 ACTION ASSIGNED CORichardson

DESCRIPTION OF CONDITION (S):

I
The audit review of pipe rupture calculation 12241-NM(B)-292-JDB
revealed some itemsI of a design control nature which require project
evaluation. They are:

1. The calculation notes in its conclusion that changes toI 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

I 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)

2. The calculation. does not clearly identify 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)

I

I
I

I
I:
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STONE & WEBSTER ENGINEERING CORPORATION AO. NO. 12241-224

I ENGINEERING ASSURANCE DIVISION
AUDIT OBSERVATION PAGE 1 OF 1

ORGANIZATION AUDITED Beaver Vallev 2 Project

ACTIVIT,Y AUDITED Hazards Analysis - Pipe Rupture Calculations

AUDIT DATE November 1985-January 1986 AUDITOR (S) GBushnell, RATerry

PERSON (S) REPRESENTING
AUDITED ORGANIZATION JSpizuoc

REFERENCE (S)

REQUIRED REPLY DATE April 23, 1986 ACTION ASSIGNED C0 Richardson

DESCRIPTION OF CONDITION (S):

I
The audit review of Pipe Rupture calculations performed by Engineering

I Mechanics revealed some items requiring project attention. They are
described below:

1. Calculation 12241-NM(B)-309-DFA establishes the plastic hingeI limit moment (Mp) using the methods and parameters of EMTR-400-A.
The ultimate strain values (Euu) previously reported in

EMTR-400-A have been found unconservative and have been correctedI in EMTR-400-B (issued 7/5/85). Use of the corrected strain
valves would:

o Increase plastic modulus (Ep) by a factor of Aa 2.

o Decrease plastic moment (Mp) bysv 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

I with break exclusion zone evaluations, should incorporate the
corrected strain parameters in future revisions. More

i 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)i

l
2. Calculation 12241-NM(B)-309-DFA also contained the following

inconsistency (Action Item #15):

P. 43, " Summary of Results", gives M .306 x 10 in #=

from penetration to isolation valve, TtYt P. 134, " Analysis
Secejon",givethissamemaximummomentvalueasM .370=

x 10 in #
t

I
; I

t

-26-



. - . - _________ - __________ ______________ _ _ _ _ ___

L
EA-048 Disc EA249

STONE & WEBSTER ENGINEERING CORPORATION AO.NO. DfD-027
ENGINEERING ASSURANCE DIVISION
AUDIT OBSERVATION PAGE 1 OF 1

ORGANIZATION AUDITED Beaver Valley 2 Project
Hazards Analysis - Division Procedures

e ACTIVITY AUDITED
|

*

AUDIT DATE November 1985 - January 1986 GBushnell"
AUDITOR (S)

,

PERSON (S) REPRESENTING
AUDITED ORGANIZATION JSpizu c REFERENCE (S) 2BVM-ll4, EfrR-416

DCFosterREQUIRED REPLY DATE April 23, 1986 ACTION ASSIGNED

DESCRIPTION OF CONDITION (S):

Project Procedure 2BVM-129, Section 5.4, states that Diesel Generator
(DC) Internally Generated Missiles (IGM) need not be postulated as
they are located in structures designed for tornado missiles, and

{ redundant trains are adequately separated. This is based on an
Engineering Mechanics guidance document (EMTR-416, Section 4.2.5)
which appears to assume that each DG is housed in a separate

r structure, thus having no interior walls or floors which would have to

L be designed to withstand IGM. The Beaver Valley 2 DCs, 2EGS*EC2-162,
are located in a common structure with interior floors and walls which
have not been demonstrated as being capable of withstanding tornado
missiles. (Action Item #1). It is recommended that the EMTR be
revised to clarify this area. The project has already resolved this
concern from a project standpoint. Therefore, no further action is
required of the BV2 project.

E

E

F
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APPENDIX 1

PRE-AUDIT MEETING NOVEMBER 12, 1985I ATTENDEES

NAME ORGANIZATION TITLE

KFConnery SWEC Support Engineer, Power

I 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

RMSimonetti SWEC Senior Engineer
Power

JMSpizuoco SWEC Principal Engineer
Engineering Mechanics

I
I
I

I
I

;

I
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I
APPENDIX 2

POST. AUDIT CONFERENCE. JANUARY 31, 1986

I ATTENDEES

NAME ORGANIZATION TITLE

GBushnell SWEC Supervisor
Engineering Mechanics

APCapozzi SWEC Asst. Chief Engineer
Engineering Assurance

AJFiorente SWEC Lead Engineer - Power

DCFoster SWEC Chief Engineer
Engineering Mechanics

NAColdstein SWEC Lead Engineer
Engineering Mechanics

BFJones SWEC Asst. to Chief Engineer
Power

CEKirschner DLC Supervisor QA ENG/ MOD

EEKnapek DLC Senior QA Specialist

FNMorrissey SWEC Quality Assurance
Program AdministratorI

I
: I

I
,

|I
l

i I
:
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. APPENDIX 2

POST AUDIT CONFERENCE JANUARY 31, 1986,

ATTENDEES

NAME ORGANIZATION TITLE

WJParker SWEC Asst. Project Engineer

C0 Richardson SWEC Project Engineer

RERoemer SWEC Asst. Project Engineer

i DAShaw SWEC Supervisor
Engineering Assurance

RMSimonetti SWEC Senior Engineer
Power

JMSpizuoco SWEC Principal EngineerI Engineering Mechanics

KFConnery SWEC Support Engineer - Power

WNKennedy SWEC Principal Engineer
Engineering Mechanics

J0Webb SWEC Project Engineering
Assurance Engineer

I1

,

I

I
I
I
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L APPENDIX 3
PROJECT PERSONNEL CONTACTED DURING AUDIT

NAME TITLE

DBennett Supervisor, Model Shop, Site
I
L RBenson Responsible Engineer, Engineering Mechanics

e FACollins Support Engineer, Power
L

*KFConnery Support Engineer, Power

{ CWEarle Support Engineer, Electrical

KFitzgerald Support Engineer, Power

b
u NAGoldstein Lead Engineer, Engineering Mechanics

*DEGraves Principal Engineer, Nuclear Technology

llHStidstone Support Engineer, Power

{ NKokot Engineering Assurance Engineer, Site

JAPizzi Lead Engineer, Electrical

*MESheridan Support Engineer, Engineering Mechanics

WKSherman Principal Engineer, Power

*JMSpizuoco Principal Engineer, Power

F
L * Hazards Analysis Task Group member

E

[ -

[

[

[

[
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