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Charles Bechhoefer, Esqg.
Chairman, Administrative Judge
Atomic Safety and Licensing

Board Panel
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dr. James C. Lamb, 1II
Administrative Judge
313 Woodhaven Road
Chapel Hill, NC 27514

Ernest E. Hill
Administrative Judge
Hill Associates
210 Montego Drive
Danville, CA 94526
Re: Houston Lighting & Power Co., et al.
South Texas Project, Units 1 & 2
Docket Nos. STN 50-498, STN 50-4999L

Dear Members of the Board:

Applicants' motion filed in the Houston Lighting &
Power Co., et al. v. Brown & Root, Inc., et al., litiga-
tion, applying for the release of the protected documents
listed in Attachment B to Applicants' April 19, 1985 letter
to the Board and the parties has been granted, and an
appropriate order was executed on May 1, 1985. Accordingly,
the documents previously withheld pursuant to the court's
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Dr. James C. Lamb, III
Ernest E. Hill
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protective order are being provided to the Board and the
parties pursuant to the Board's February 26, 1985

Memorandum and Order.

NEWMAN & HOLTZINGER, P.C.
1615 L Street, N.W.
Washington, D.C. 20036

BAKER & BOTTS

3000 One Shell Plaza
Houston, Texas 77002

cc: Service List

Respectfully sulaitted,

My Opuliad

Jack R. Newman

Maurice Axelrad

Alvin H. Gutterman
Steven P. Frantz

Donald J. Silverman
1615 L Street, N.W.
Washington, D.C. 20036

Finis E. Cowan
3000 One Shell Plaza
Houston, Texas

ATTORNEYS FOR HOUSTON LIGHTING

& POWER COMPANY, Proiect Manager
of the South Texas Project acting
herein on behalf of itself and
the other Applicants, THE CITY
OF SAN ANTONIO, TEXAS, acting by
and through the City Public
Service Board of the City of

San Antonio, CENTRAL POWER AND
LIGHT COMPANY, and CITY OF
AUSTIN, TEXAS



UNITED STATES OF AMERICA F——
NUCLEAR REGULATORY COMMISSION USNRC

BEFORE THE ATOMIC SAFETY AND LICENSING aoAm;aS "
=7 KO0 :25

In the Matter of

OOCFhfj;' e SERVICH
HOUSTON LIGHTING & POWER Docket Nos. 50-498 s'ﬁ%.ﬁ'*é" o
COMPANY, ET AL. 50-499 OL

(South Texas Project, Units 1
and 2)

CERTIFICATE OF SERVICE

I hereby certify that a copy of Applicants' letter to the
Atomic Safety and Licensing Board dated May 3, 1985 (including
attachments where designated by (*)) has been served on the
following individuals and entities by deposit in the United
States mail, first class, postage prepaid, on this 3rd day of

May, 1985. :
Charles Bechhoefer, Esqg.* Brian Berwick, Esg.*
Chairman, Administrative Judge Assistant Attorney General
Atomic Safety and Licensing for the State of Texas
Board Panel Environmental Protection
U. S. Nuclear Regulatory Commission Division
Washington, D.C. 20555 P. O. Box 12548, Capitol Station

Austin, TX 78711
, Dr. James C. Lamb, III*

Administrative Judge Kim Eastman, Co-coordinator
313 Woodhaven Road Barbara A. Miller
Chapel Hill, NC 27514 Pat Coy

Citizens Concerned About
Ernest E. Hill* Nuclear Power
Administrative Judge 5106 Casa Oro
Hill Associates San Antonio, TX 78233
210 Montego Drive
Danville, California 94526 Lanny Alan Sinkin*

3022 Porter St. N.W., #304
Mrs. Peggy Buchorn* washington, D.C. 20008
Executive Director
Citizens for Equitable Ray Goldstein, Esq.

Utilities, Inc. Gray, Allison & Becker

Brazoria, TX 77422 807 Brazos

Route 1, Box 1684 100 Vaughn Building
Austin, Texas 78701-2553

R e



Oreste Russ Pirfo, Esqg.*

Robert G. Perlis, Esq.

Office of the Executive Legal
Director

u.S. Nuclear Regulatory Commission

washington, D.C. 20555

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Atomic Safety and Licensing Appeal Board
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Docketing and Service Section*
Office of the Secretary

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555




INTEROFFICE MEMORANDUM

e - D. Prelewicz DATE: May B, 1981
FROM: J. A. Signorelli
SUBJECT: QUADREX STP Review

Per our telecon this morning, please advise on responses to the attached
Ni:clear Analysis questions as soon as possible. HL&P has been asked that
“4R respond by noon today whether these items constitute 3 potentially re-
portable problem in accordance with 10CFR50.55(e).

! ,)";’

Vavf Lo -t e

! . ¥
J. A. Signorell]
IAS/1yg

cc: J. N. Sorenson

. Arrowsmith
. Muellner

. Renehan

. Jain

. Pinto

. Hawks

/50100535




(a)

(b)

o

Nuclear Analysis did not control the use of temperature values
{ssued for equipment design, nor is there any analytical basis
for temperatures used outside of contaimment (see Question N-15).

The use of saturation temperatures rather than actual temperatures

inside containment is not conservative in all cases as thers
has been no analysis performed to support the implied assumption
that equipment will not respond to actual tesperatures. This
approach 1s not in accordance with IEEE-323 which requires
qualification to actual tesperatures (see Question N-1).

There is an insufficient number of environmental analyses in
place, and those analyses previously done contained many
errors. The only environmental analysis performed by B&R
contained a gross error (see Question N-13). Obvious errors
were also discovered in an NUS m]yﬂs for inside containment
(see Question N=1). The only NUS analysis currently valid is
the containment environmertal analysis for a LOCA (see
Question N-1).

There 1s no currently valid mass energy release or environmental
analysis for outside of containment (see Question N-3). The

few analyses previously performed were not for currently
postulated breaks and/or contained errors (see Questions N-3

and N-13). Brown and Root was uncertain of any need to perform
analyses for the high energy 1ines in the MAB {see Question N-3).
The failure to perform any valid environmenta) analyses outside
of containment 15 untimely, and could possibly result in

aither retrofit in the MAB or incorrectly designed equipment

in the IVC.

A review of work performed by or under the direction of the
Nuclear Antlysis Group indicates problems or the potential for
problems in all areas analyzed, namely, environmental analysis,

reactor-shield wall annulus pressurization analysis, verification

of release of environmental data, essential cooling pond

4-59
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analysis, and battery room hydrogen concentration. Except for
a containment heat sink surface areas analysis, and an NUS
LOCA environmental analysis (see Question N-1), there were no
analyses found that were sufficient, correct and current.
‘Other analyses were aither obsolete, fnsufficient in basis, or
contained errors (see Questions N-1, N=2, M-8, N-10, N-11,
N-12, ¥=15, N-17, and N=25).

The following findings may have a serious impact on plant licensability
or deserve licensing attention:

(c)

(0)

(e)

("

Nuciea: Analysis has failed to scope, perform, or have analyses
performed that should have been completed (including correction
of reports containing obsolete or erronecus analysis) given
the present state of STP design and construction.

An identification of Nuclear Analysis calculations needed to
support other disciplines was not evident (see Question N-1).

The annulus pressurization analysis performed by NUS was well
modeled but used an inappropriate computer program (RELAP3).
They should have used COMPARE as they had done earlier for
another plant. Brown and Root should have pursued re-analysis
as the annulus pressurization analysis as an input to structursl
analyses. Both of these analyses require consic .ble elapsed
time, as does NRC approval of the results. The failure to
submit such an analysis in a timely manne. could cause licensing
delays or retrofits. B&R does not appear tu be sufficiently
concerned about the timeliness of amalysis in relation to
construction schedules or licensing (see Question N-2).

Awareness of the proper methodology for handling potential
flow paths during snvironmental analysis was not avident (see
Question N-8).

4-60 -
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(=)

(n)

(o)

Avareness of the need to mode! makeup supplies of water for
long term environmental analysis was not evident (see
Question N-10).

Awareness of W trip logic for MSIVs appeared weak (see
Question N-11).

Nuclear Analysis did not appear to be sufficently knowledgeable
in the area of valve perforsance and qualifications (see
Question N-12).

Analysis for a double ended break rather than a crack break
disagrees with a FSAR commitment (see Question N-13).

BAR does not appear to be sufficiently aware of high energy
lines in the MAE (see Question N-13).

B&R stated that documents are not {ssued without verified
analysis. However, SDD 4E010EQO04-A, "Qualification of Class 1E
Equipment ™ was issued without any reasonable analytical basis

. (see Question N-15). Only a fortunate series of coincidences

will prevent a situation in which some equipment is overdesigned
and other squipment is underdesigned.

Differences in ECP inftial temperature assumptions were observed
between Nuclaar Analysis and Heavy Civil (see Question N-17).

Assumptions regarding the availabiifty of varfous heat sinks
under varying plant conditions should be re-examined (see
Question N-17).

The battary rooe hydrogen analysis did not address the true
probles of hydrogen concentration near the top of the room.
This analysis was not properly classified as safety related
(see Question N-25).

4-61
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ENCLOSURE (2)

SUMMARY OF BROWN AND ROOT FINDINGS ON
SOUTH TEXAS PROJECT QUADREX ENGINCERING REVIEW (May 1981)
ITEM 4.4.2.1 (a)/(b)
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SueJEcT
Inadequacy of the following STP MYAC Systess:

» Fuel Mandling Butlding
- Fue ng
(71 ] ;

. »d 1ed B | rey
:h. Noj‘«mn “}‘R, clas ‘H.;';C
r’e‘ulnuu{: ‘r';h 'u

SCRIPTION OF POTENTIAL P

On April 7, 1980, Mouston Lighting & Power (M
of a potential prodlem of cooling the Radwaste Control Room fn the MA3,

A BIR study group was formed (Special Prodlen 716) with representation

from the (B4R) Mechanical, Electrical, I18cC, Structural,

and WVAC Disciplines. On Septerder 18, 1980 o preliminary assessment

concerning candidate areas for additfonal study was released. The candi-

date areas included: the electrical penetration space in the EAB; the

radwaste control room, which containg the hot shutdown panel, the reactor

Bake-up water pump cubicle, the boric acid transfer pump M‘clc. the

CVES valve cubicle at elevation 41'-0" and 10°<0" 1n the MAB: r-t

fuel pool cooling PUmp cubicles n the fuel handlf buiiding (FNB) and

the uln cuo;cluul: .l.?c n: m;: m}c;m?t 150 lumm 1:.315-

cha nes from ad Safety Infection fety -

Jumn and Containment cray purps are luoud.tﬁs time & possible 57'
need for supplemental afr cooled chillers to handle additional antict-

pated (based on engineering Judgement) NVAC loads were discussed.

pacity. 2, ;m. draft re

1a) wp Ahich’s rized the
ich yad ceivéd and irmed the Aee

€oolyhg of v scribed An Taple 1AMt

On March 19, 1981, representatives of QUADREX, under contract to MLOP,
Conducted & technical audi: of BAR's WYAC System design and 1n a report
received by BAR on May 7, 198), confirmed BiR's earifer assessment that
:M‘r:.n".h ugmim HVAC cooling capacity for equipment located
n and o

atmuammun actual heat Toad dats, fncludt maximm
allowadle operating temperature information, for a1 'oun:'llly affected
Systems, we belfeve that there s currently sufficient uncertainty con-
cemning the adequacy of the MVAC Systems desfgned for the MAB, and
EAB to consider the matter to be potentially reportable at thfs tioe,

cooling
S vi

d for
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‘ Lusecd A !
i E HVAC service for fhese arens would be r
| inoperative J....-..’ §lots of off-side I’""“‘;
¢ s conld Conap rem: s& ',“'r"d/“/"ﬁnl;“"
Fempermtures. Mot ol He efupmedt dud:fleg 'k
s consideyed Sufety related’ howerer, ’

T Sr—ap—

— — . —

elec friet Cn\fncu" ore Chs /€ ad He

o',ﬁﬁf COh/J h “ICJ “ Y ‘G‘-’“lﬂd ‘(A L ‘:
:

t’w."‘do'd\ clop-uu,tj on f“a acr..‘M SCemar/p

and Ha proceduves used,
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‘ons o aerming Cnviroumental knfm#um

witel HAVAC  Service In e Caud:dide areas were

ttarted offer work was aatlmined s - Seplensbor,

1990, pn[:ha:w’ resafle of Hese c./u/a.»"o-} were }
3

/..57.\./9 received Lowa Juuy 7 f‘n-’L fe L 'k

Lovct wes K 4 5‘?&&7 il An.\ He HiAc )"‘f’

Cze my ’;‘"‘7 work ow flese calen/otrons was shyped

O Speet b oan 4 Fha ,r.'or-‘} of He Qubsen M‘ﬂ) k "

Ou Marek 12, 1941 o raft report was issued 5, He .

BfR Special Problows Gron' ;h-.m:s.'y He preliminany

T or mal envirowmental date rece;ved 4 &"r, and

reco-uu..dly sq,PIua...,LI aolnt’ of He ¢r..apu..,+
bscribed i Thble | (athelud).
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Srown Rooline.

APPROACH TO RESOLUTION

A supplerental HVAC system composed of fn-room fan-cofl units and afr
cooled chillers s currently being considered for incorporation into the
STP Units. Sketches showing ‘ropoud physical ormornnu are currently
being prepared for candidate locatfons and additional thersal operating
data s being sought from & equipcent vendors.

STATUS OF PORPOSED RESOLUTION

A fina) determination concerning the need for additional safety grade WVAC
capacity will be completed wpon receipt of the following evaluations: pipe
breaks outside containment (QUADREX Audit Question 4.4.4.1.2); and, special
problem 16 (QUADREX Audit Question 4.4.4.1.b). These evaluations will con-
sider the equipment and piping heat losses and the maxirum environment for
which the safety related components are qualified. Without performing
these evaluations we cannot determine the exact mignitude of the fspact

on plant safety.

Based on these uncertainties, we feel that this problem s potentially re-
portable under 10CFR50.55(e) and s currently being iavestigated as a
potentia) JOCFR2].

ASONS FOR FIN RTABILITY

Project Engineering had not completed sufficfent thermal calculations z
I 1 1 1 WY g lor caMIE ¢ bo
indicate a ¢ umud for a erental KVAC System 6 urf;~ = & ; d ¢

2 i Iobion Fe ) Jor!
o e e e L WL 18 Wl oa s hppet S Fha WVAC
ACT

PROJECTED COMPLETION OF CORRECTIVE ACTION ~ awd /7€ Disviplines i\ mil ooy,

The projected cormpletion date for the 'olhm, Spectal Prodlem #16 acti-
vjjln_u_gg?nny June 15, 1981 to have a definition of desfgn qualification
terperatures forasefety—selated equipment, & preliminary sssessment of heat
losses and area terperatures and a conceptual design and preliminary Tay-

out for & supplemental WYAC system. A hyc for fhasa achivibiey 18 aflacked,

The Class IE od fha s«Lﬁ rehfed

2043192
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TABLE |
CANDIDATES FOR NEW NVAC SERYICE

- — —
e S

POST-ACCIDENT
HEAT LOAD
Btu/hr
270,000

EQUIP, QUALIF.  POST-ACCIDENT

EQUIPMENT REQUIRING
TEWP CONTROL

LOCATION

684

) Monitoring Equip. 104

Radwaste Contrel Poom,

B

255, 620 (3)
61,000
66,300
42,000
31,800

211,260
251,940

22
re g d

wo
7o M)
120
120

20

S
- ‘f . 3s§§§§
PoBE e
% is 2 f:,

i i
i 3333 ve 58
e

RCS O0IA, 8, C
CVCS Valves wsed for
boration (4)

33,400
38,400

0. 10'-0": 150
41°'-0%: 150

Vaive Cubicles in FAD
(3 cabicies)

XCY 218

BAR Valve Mos.t

(Yater)

(Vater)

(Yater)

gses §
5EEE 6
H
". -
= 7
.ig
ﬁs!
zomsggg

footnotes (see Page 2)
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FOOTNOTES - TABLE ) - CANDIDATES FOR NEW MYAC SERVICE = Page 2

1. Calcualted environmental temperature in the cubicle or area when only safety
related equipment 1s operating, and with no HYAC service.

2. HWVAC for this area has been fdentified as critical concern No. 11-5 (1979).
The equipment 11sted requires environmental temperature control during operating

conditions, ad ito'r £ 3o dagy post aeidant l“ t—hnms'
3. During norwal operatfon, heat Toads are: "5°F max
Ist Floor 81,200 »

tuw/he,
2nd Floor 123,350 Btu/he.
3rd Floor 121,400 Btu/ne,

4. Capacity for cooling this area should be fncluded when s1zing the chiller.
However, since alternative methods of boration are avatlable, no further design
toward adding coolers should be performed until Westinghouse 1s appraised of the
calculated cubicle temperatures, and the preferred boration method 15 fdentified.

S. Requalification or replacement of the valve actuators are possidle altermatives
to adding NVAC Coolers. Capacity for cooling these cubicles should be faciuwsed

when $1zing the chillers, u..,,vm-, ne furtiae Jcsljl fowerd “‘"‘,
¢oclers Shoull be performed ;| Lo fing house. 23
Gperased of e calewlated enbicle Tempers fures
Qud assesses i, adfernatives,

2043194
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FNUS

CORPORATION INTERNAL CORRESPONDENCE
T
- CD-SA-627
J. A. Signorelli WD o DATE: May 11, 1981

FROM. D. A, Prelewic:

COPES: P. D. Arrowsmith

W. J. Gallagher
SUBJECT: NUS Responses to §. M, Mirsky
QUADREX STP Review F. E. Muellner
J. L. Renchan
H. Renner

J. N. Sorensen

In response to our telephone conversations and your telecopied
QUADREX Design Review Comments of May 8, 1381, we have prepared

the following KUS responses to those design review comments
which are applicable to NUS:

a) Analyses have been performed by BiR to support the implied
assumption that egquipment will respond to saturation tem-
perature instead of superheat temperature because of con-
densation heat transfer. However, it is noted that not all
equipment Ras been checked. Since this will be done, and
no preoblen is currently expected because of the large mar-
gin between LOCA Tgat and MSLB Tgae, NRC need not be ad-
vised of a pctential problem at tgis time,

b) A technically correct but conservative analysis was per-
formed by NUS for the mass and energy release due to a

3 main steanm line break. The analysis predicted highly

superheated steam conditions in the containment. At the

time of the audit, the analysis had been superceded by a

Westinghouse calculation which also predicted a super-

i heated steaxm environment due to a main steam line break.

q At the time of the audit, valid mass and energy release
] calculaticons were in place for both main feedwater line

and main steam line break in the IVC. 1In gcneral, the
analyses cf breaks cutside containment is a recent re-

9 quirenment. Many operating plants do not have such analy-
: ses in place.

e) The NUS arnulus pressurization analysis was previously per-

, formed with the RCLAP] code which was and is acceptable to
the NRC. A current reactor arnulus redesign effort, when
1 complete?, will be used to provide new reactor annulus de-
sign input for & revised analysis with the COMPARE ~—ode.
However, the previous annulus pressurization analysis per-

' formed by NUS with RELAP) was conscrvative and used a com-
: puter code and metheds acceptable to the NRC.

B 0509945
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J. A. Signorelll
CD-SA-627

May 11, 1981
Page two

f) NUS is aware of the methods for handling doors, blowout
panels and vents in environmental analyses and has per-
formed such analyses for other clients.

j§) Analyses for a split break short term mass and energy re-
leasc of the main steam and main feed water lines, both
insice containment and in the I.V.C,, were performed by
NUS for B&R last year. These analyses were verified, done
to g4 level 1, and transmitted to B4R last year.

k) B&R is in the process of examining high energy line breaks
and their environmental impact outside of containment and
is addressing this subject on as timely a basis as many
other power plants in the construction phase. :

0509946
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BROWN & ROOT, INC.
INTEROFFICE MEMORANDUM

e

/" (%

DATE: May 11, 1981

T0: J. L. Hawks

FROM: E. A. Saltarelli
SUBJECT: Quadrex Design Review

Knox Broom and I discussed with Jerry Goldberg the po‘entially reportable items
resulting from the subject Design Rev1ex on May 8, 1981. Mr. Goldberg had no
problem with our assessment of items 4.°.2.1 (a)/(b) However, he will report
two other items as "potentially reportable" under 10CFR 50.55 (e); namely, veri-
fication of computer codes in the nuclear analyses area, and verification of
shielding codes. In his opinion, all shielding is safety-related. Broom and I
had no problem with his position on nuclear analyses since one cannot be sure
that there is a problem until all the codes are verified. However, we did not
agree with his position on shielding gcodes. It was expleined to him that we
intended to verify shielding codes but we did not agree t'at ail shielding is
safety-related.

In addition to the above, Mr. Goldberg did not agree with three other items. These
are not considered "rejortable" but he does not agree with our assessment. It is
therefore necessary that the following items be pursued with HL&P for resolution:

Item 4.4.2.1 (g)

Although cur design verification process meets the NRC require-
ments, he wants to see a complete list of criteria which qualifies
verifiers in each specific discipline. We need to discuss this since
this approach has been resisted by the industry for years.

Item 4.5.5.1 (a)

There is 2 question whether the Standard Review Plan 21lows
analysis in lieu of testing to determine operability of active
components. 1 would like to review this one with you. There
may be some confusion in HL&P's mind on qualification of com-
ponents versus operability in & system when called upon to
perform.

gol5 1/
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J. L. Hawks

Quadrex Design Review
May 11, 1981

Pagé 2

Item 4.5.2.1 (c) - Secondary Effects of Pipe Rreak

Mr. Goldberg does not agree to our response and belicves secondary
effects from the pipe rupture event should be considered. Ve

made a generic statement. It probably neicds some specific ex-
apples to prove the point.

// '/¢!c
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TO: £ A saltarelld
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FROM: F. E. Muallner
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4. An ALARA program has been ostablished with Joint WLIP, WS,

RA.
and BAR pcruduﬁon. Phase 1, Model Review, Mas been completed.

5. Interference Review. An Intarference Raview progras has been o3 tad-
s as Ou in Reference 5. Avgmented intarnal review procedures
ars being {splementad tO reduce development of new intarfersmes, and &
muiti-discipline {ntarferance review committee has been established

6. 151 and Access intenance Review. A prograa 13 being scceleratad
rovg w;!n s ng of ex sting BAR 151 task force. Participe-
tion by WL will be solicited.

Due to the potantial licensing impact of the "Most Serious Generic Findings®
discussed in Referance 1, we have performed an avaluation of these tess as
reportad in Enclosure 1. We have concluded that the detailed discussions
in Yolume 11 and 111 of Paference | do not support the generic findings &3
presented tn Volume 1.

Although & Quadrex Problems Tracking System has been daveloped t© establish
s schedule to raspond to a1l 288 "concerns” epressed in the Quadrex report,
we believe thesa ftems should not be pursued on & nigh priority pasis. The

rograms outlined above which are already in place will handle the sconcerm”
raised by Quadrex in the norma! evolution of the design process. Pursuing
response to the 288 {tems ON 8 M!:prloriu basis intarferes with the effort
being expended on the reestimate in August 19€) and the norwal on-gc | wg
engineering work identified in the 198) schedule. The effot ¢ ™
dats (over 7,000 manhours) in participeting in this design review has alresdy
significantly fmpacted the numri&scnduh. Enclosure 2 documents G
wort to data in connection wi the detailed sconcerns .*

Unless directed etherwise, we & not plan to pursue these mattery Par TheT |
othar than in the programs already estad) ished .

F. E. Nallmr
"l

Eaclosures | ond 2
file Mo.: M0N0

ec: C. L. Such
$. R Dew
J. L. M3
:’ : :‘1“ n
. A. Sigrovre
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ECLOSURE 1 ¢to ST-BR-HL-38718

cDENC FIOING 3.1(8)

In reviewing Quidrex generic Finding 3 a), 1t has been rotad thet the
response can be proken basically ity five concerns. They 73

1.
1.

LB

Concern relative to effect of Intigration of wnte deipgn.

Concern that design review process cowld sasily overlood o | e
physical arrangisart and separaticn requ iresents.

t:‘cmmm structure 13 t29 tightly erpanized o= 3 purely ¢iscipline
sis.

The ability to achieve {ntarmal consistency due to high a3
turnover.

The lack of & single failyrs critaria document.

T™he followring {aformation s offeren in response to these five arscs.

1.

During the Quadrex avdit, Quadrex ¢id sot review the efforts of te
Srown & Root Sytem Design Assurance Growp. Quadrux vortally cowwisd
that the effects of this rwp nad not yot been evident 1n dusign dace-
sents; therefore, thay did not consider the wistexe of Biy .

It should be moted that the basic reasoning i» «011 the S8

Design Assurance Coup some 18 months g0 ws to prov

function within tis Srown 3 foot design process for emsuring the effec-
tiveness of our 1rites {ntagration process. The Syates Design A2 verente
Group Mas completed 1ts first f'”' of this activivy and tas Sdentified
to the various disciplines add tiona) ftams to be {acorporsted iwts See
design. The workings of this growp 13 ted 1n Praject Procedursd
and w Mave proven to be effective 1o providing the wvera]l iatagreties
reQu .

formed comprised of e r components, PRI
computerized modeling. ™ M3 been evaluating the majer plask
areas for intarference of Basic components, and accwss iy e B -
tenance and in-sorvice {nspaction. Brow 3 foot ot CoRCwr it tha
fact Lat the concentration of tais growp bas been, W @ats, rimerily

on the physical {nterferonce S3pect. ¥e are currently s Lhe precsss

of increasing & attention of this grows 0 sa tatenance, 181, MU,

and other afmilar sctivities. Also, 8 series of Wnitem hiards review
éravings have bees re«n‘ wich evalvate all phyatcal arems for factors
such as fires, sissiles, pipe preak, ot
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Genaric Finding 3.1(a)
Pege 2

3. Quadrex expressed & CONCETR OVer the fact that the tachnica) disciplines
were organized ur{ tightly and 0«.{ {nfer that there was mot & routine
follow-through wit the discipline aput/output intarface. It 13 vevy

difficulit to ascertain from any of the specific Quadrex respomied T
pasis for this assessment. Tha one specific statement wiare Quadrex
claims that the Mechanical Group was not permitted % reviow 16K logic
diagrams s incorrect, There 13 significant evidence in tre files W
the Document Control Center showing reviow and comments from th
Mechanical Group to the 14 Group concersing systes logics.

4. Quadrax axpressed & concern relative to the cons {stency of wariovs
documents due to the high turnover of parsonne’, particularly i e
area of plant separstion. Brown § Root hed nimlmxd such

a need and in fact, has {ssued 8 Separation ritaria ; sctivity
of the safety syitem hazards analysis 1s providing the very criteria
for use by our engineers that Quadrax appearsd o eriticize Sromm 3
Root for lacking.

§. Quadrex expressed a concem™m that thers was not in a contrellec doment
s muti-disciplinary intarpretation of single fatlure criteria. iy
13 & correct statement; however, 83 the design damoratrates , we have
sdequately addressed single fatlure critaria and Mave through the Snte
Design Assurence Group, provided 3 :13‘1.. activity to review an
discipline {nterpretations to assuTe t the 011\1 failure criteria
has been applied consistently by all the Project 1sciplines.

In sumsmary, we 4
peen previously fdentifind and actions taten within
that the STP design was totally adequatse. 1t should be motad that the mly
:x«"ic reference given to this generic concer by Quadrex w3 Question W8,
{ch was & question arding how the WYAC aystem Gesign {acorporates single
vailure into 1ts separd fon criterfa. The Quadrex response o Bi3as Wt
stated that we had mo written criteria for physical separation to protact
sgainst postulated *{res, Mgh 1ines, and als0 that the fire helrés
analysis performed by & contractor directly for MLA? had mot been coarver ol
into a controlled document. It appears that Quadrez ¢id mot discaver Ut
we were in fact {n the process of 13suing the criteria document s part of
our recent Lyitem Aozards amaliysis and in fact, megotiating & contraci with
WS to revise the previous fire pazards amalysis and fasus 1t 03 0 cowtrel lod
Project document.
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GENERIC FINDING 3.1(b)
BROWN & ROOT REVIEMW
OF ENGINEERING DATA

Ganeric Finding 3.1(b) motes the following:

1. “"Ingut data o 8 tachnical ‘mv does not appear to be consistently
reviewed by that group for 1ts reasonableness prior 0 we...”.

sCalcylations containing errors are being reviewed and verified a8
correct with & higher frequency than should be sncountersd .®

3. "BIR review of vendor submitted reports 1s not consistamt.®

As Quadrex pointad out, this generic

First, concem™m relative 0 technical groups mot

data from other groups for 1ts ressonableness prior
calculations containi errors are being raviewsd and
frequency than showld encountersd; and third, our
reports 13 not consistent.

1. Quadrex appears to have & different concept On how Engineering sctivities

ar~ performed than does Brown & Poot. Quadrex appears to think that ome
discipline should somehow formally be responsidle for the ingut given
1t by other gisciplines. It always has been the practice on this Project
that {f {nforaation transaitted from one group to another appears to b
totally out of line with vhat that engineer 13 accustomed to, he vill
discuss his concerns with the growp transmitting the data.
responsibility for the accuracy and reasonableness of such data must

e with the ord tnating grovp. In reviewing the specific questions
referenced relative to this finding, 1t 1s very difficylt to trace the
specific concern of Quadrax ftems. Brown b foot statements T b
as to how heat ) vt from

for reasonableness
grown § Moot 13 ot

fce axercised by sther Architact-
Eng ineers.

This concern alleges that subsequent to
culations were found to contain errors
should have been enc

t{ions, Once ] |

ficance that

ttem 13 Indicative of the diffic

?ndm findings even in 3 1fic areas; ¥
our questions referenced hare provides the

t:ﬂion ¢-16, Quadrex assessment quotes that "Srown B foot's
ign verification procedure .gﬁn to be adequate oF above
industry standards on papar.* the otherhand, they Express
a concers of how effective wa have ol emented the proceduTe
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Ganeric Finding 3.1(b)
Page 2

and state that there was evidence that & significant mumber of
mistakes Nad passed throwgh the verification process. However,
no specific reference to any calculation or calculation mumber
was given and no basis was ‘hon for the statement of s 8ig-
aificant nunder of wistakes® or how the results compare with
awperience at another Architectura)l Engineers.

Question H-15, which 1s referenced, basically states that we

did not take into account the effects of restriction of alr Now in
the Reactor Cavity ares. This was & potential reportadble con-
dition which had {dentified by Brown § Root prior to the
Quadrex awvdit, and was under evaluation. This in 1tseif, s

not an indication of significant errors tn calculations.

Similarly in Question R-1, & single concarn reiative tz 2 large
temperature error W3 1dentified, however, in the Quadrex assesmment,
1t stated that the occurrence of such an error 13 neither NG OO
nor a sign of {padequacy. Further, in their response, they stated
that calculations reviewed ware wel] organized, as ware the verifica-
tions. Again, this single concern does not provide the basis for &
significant large mmber a3 refersnced 1a thier geraric finding.

Finally, in referenced Question W-17, Quadrex assessment indicated that
there was aither an error or an inconsistency with a calculation and
that this condition needed t0 be evaluated; however, once & in there
was not specific reference t0 8 significant mmber of wistakes a3
indicatad by the generic finding.

Quadrex Indicated that they falt that our reviow of vendor submitted
reports was not con . Thay alsc indicatad a concern that the
intarface we have with s ctors, a3 EDS and Mesting-
house, reise mny questicns regarding overal] tachnical adequicy of e
intarface with these suppliers. Brown & Root egain 13 confused a3 %
Quadrex's concern in this ares, particularly re ative to the ES
{nterface, in that in response to the questions on the EIS arw, [ e
reported on Page 4-74, *In re), EDS 1n contaimment desitgn aminsis
appears to be tachnically » te." "Thars weres ™ ﬂndh\?s LT )
scope that are expected to seriously impact plant Ticensad Nty I
addition, on Page 4-75, the following quote appears, “In the DS scope,
there wars no findings that pose & concern for the plant to genarats
relfable power.® Mith these findings from Quadrex, we would assume that
luded that the intarface between Srown & Root and IS
Srown & Root interface with Westinghouse 13 such
that we are responsible for evaluating technical adequd of the
interfaces; however, 1t 13 aot our responsidility to evd wate thailr
{nternal analysis methods. we share Quadres CONCETR3
{n some 130lated areas relative to a3 fic review of & vendor pachage.
however, once again, we do not feel that the bach-wp faformation support:
the degree in which Quadrex mxpreises this concers.
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GENERIC FIIOING 3.1(c)
PLAXT OPERATING MODES AND
ENVIROMMENTAL CONDITIONS ANALYSIS

Generic Finding 3.1(c)notes the following:

1. "The h and consistent treatment of varfous plant operating modes
and envirormental conditions was not evident® and “mo written design
basis are provided to guide designer in combination of svents and plant

modes to be considered.”

2. *Considerstion of degraded equipment not evident®.
3. “"Design criterfa do ot adequately reflect recent developmants . ®

4. “Assumed ‘worst case’ conditions may mot properly bound the set of
anticipated plant conditions.® (Questions N-3 and N-17).

5. “"Assumptions regarding door and hatch positions seem unrealistic...*

6. "Fatlure to consider off-site power condition in @ timely manner has
led to recent studies and the need t0 upgrede certain safety-related
NYAL systens tO safety related (Question H-5).*

7. *The absence of postulated 1ine cracks and breaks outside contaimment
{s {nadequate (Question N3, B-5, N1, and p-3).* *Similarly, the
fradility of Muclear Analysis to develop appropriate ervirormental

conditions for these areds in a timely manner 13 also inadequate.”

The following {nformation 13 offered {n response to these aress:

1. Operation requiresents are coversd in SDOOS, Engineering Procedure for
Design Assurance Reviews, and the operatiors section of the respective
System Design Descriptions; these requirments are defined 1n Appendix

A to SDO , "Outline for Active Systes Design Descriptions® Opers-
tiona] Requirements (9.2 and 9.3). Bormal enviromental conditions

s1g. Requirements) and Section 3, (Opersting modes and M::n Features)
of individual SDO's. Estimates were made for off-rormal &

conditions based on wxperience with other stailar mclear plants.

13 an on-going program to review the design for erv {rormental conditions
such as pipe bresks and loss of power.

2. Degraded equipment performance 13 {ncorporated into the plant m‘r
in the form of fouling factors and filter loading contriduting ® i
creased system pressure drop and Gegraded heat eachanger heat tramsfer

capacity. Further, safety systens take such degration into sccount
the "single failure® design feature. Consideration of other possidle
equipment degradation s scheduled for review uring Prase 11 of D
Design Assurance Progres.
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generic Finding 3.1(¢c)
Page 2

3. The adequacy of the Brown § Root design process s ac now! pdged By the
Quadrex statenent, *Design criteris provided in {ssved System Design
Descriptions ($00s) ané echnical Raference Doc uments (TROs) apoeer to
adequately reflect industry 1ssues for the 1973-1975 time (rame , howeveT,

they 6o mot sdequately address more recent uvﬂopnu...'. 1t s
noted that the 1973-1975 twme frame {3 precisely when the iwitia) ST?
plant design o<t ’

wore recent developments 1&1\;4“1 ™ are Weirg addressed 83 o
programs, poth within the disciplines and by the Design Assyrance Growp.

O 4. Two Cases aTe cited by Guadrex 83 wmples of where assumed worit Case
.. design conditions were not bounding. Contrary to the mp)ication that
;;}; these were @ sfinding® by Quadrex, these cases wre specifically téant!-
N fied by Browm § Root T &udru and were being worted on prior to initie-
s tion of the Quadrex Engineering Reviow. These Are: H-3, WYAC hﬂ‘r (e

< w17, ECP design. The KYAL design was reported 10 pAR letter ST-pR-M -

K& | 38718 of My s, 1981. This was dentified 23 8 ptnnﬂ\y reportabdle

s prodlem in accordance with 10CFRS0. 55(¢) and & SUEmATY of the prodiee
2 ws given in Enclosure (1) 0 the above letter

‘;.h' A change has been scheduled in the £CP Technical gpecification Tempers -
O oo ture limits 0 incorporate updating of the calculation for the moit
e, severs plant and westhar conditions. satisfactory equ | pment par formance

under the slightly higher temperatures 13 baing verified.
WAP will be kept apprised of the status of the above {tems .

§. This “wost serious generic ginding® by Quadrex that BAR's *assumptions
regarding door and hatch positions seem unnﬂnuc' 13 totally w
supported by the wample cited (x-14). In this example, e complets
Quadrex assesomant reads: "BAR coatro] roce rﬂsuriuuu W eal-

culation 13 adequate.”

6. Contrar: to the Quadrex inp)ication, Toss of off site powar bl s
cons idered pince the sarly stages of the project dating &3 far Sach &8
pre-PSAR ere. ™his requiresent 1y periodically rev i wend and s ted
as part of the normal design evaluation and the weed for ing b3

been {dentified in such instances a3 Spec ial prodiem 6. fact
that this WYAC prodlem had peen identified and 13 being wortad of W3

Tedged the following: *Quadrex wal {aforeed By W that e spec la)
tash 13 now wndenay to study the peed for additiona) sl related
WVAL snt-a.'
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Generic Finding 3.1(c)
[’ m. b )
[

7. As Quadrex was informed, the progr

contaimmert {s ynderway. Rasults for pipe broaks swtside of contain-

mert in the 1VC are 1n final stages of completion. Sine remaining
high energy 1ines outside contairment are minisal, work o these

Aes been scheduled for 1981 implementation. These will form the basis

en for breat amalysis owtside of

for the envirommental conditions evaluation by clear Amalysis.
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Enclosu=t )

GENERIC FINDING 3.1(¢)
SAFETY RELATED VS, WON-SAFETY RELATED DISTINCTIONS

Generic Finding 3.1(d) notes:

1. "It was observed on many occasions that BAR uses & very sharp distinc-
tion between S/R and non-S/R categorizations for both equipment and
calculations. A non-S/R designation results in the dasign outputs mot

being subjected to design verification.”

2. "It was frequently stated during the design review that only WRC re-
yiraments must be met whether or not those requirements are accurate,

Teasonable, or even meet the intent of the regulations.”®

3. "There has been no planned effort to review new WRC requirements
(excluding THI-2 concerns) to determine their t=pact on STP.*

® The following s offered in response to these areas:
¥ 1. AN BAR doﬂu documents as well as supplier documents are reviewed and
checked by BAR. The sharp distinction cited deals with a project pro-

: cedure for formal documentation of these reviews and the resolution of
- any comments generated during the reviews. The existing BAR procedures
' and document designations are sdequate in this regard. In the design
of & nuclear power plant, it is mandatory that a sharp distinction be
o saintained between S/R and non-S/R systems from 2 licensing point of
e view. BIR concedes, however, that regardless of syitem classification,
r computer codes should be verified as & satter of good engineering practice.
This action 1s being taken.

2. The statement that, *I1t was frequently stated during the design re/iew
that only NRC requirements pust be met, whether or not those requirsments
are accurate, reasonable, or even Beel the intent of the regulations® 13

a eisrepresentation of the Brown & Root position. BAR endedvors to

o satisfy regulatory requirenents as & mandatory requirueent. However ,

3 the BAR position 1s that regulations and standards are not substitutes
for technical ynderstanding, or ong1mrh1hiudpwt. In the fima)

b analysis, engineering Judgnent prevails. designer interprets the

= requirements and {nplements these requiresents by plact ephasis on

" those considered to have the most serious tepact on the {gn. Secondary
: effects are considereo but these cannot become overriding to the extent
(4 that the fundamental function of the system i3 compromised by & pos-

” tulated event with a Tow probadility of occurrence.

This statement i3 not correct. Brow § Root consistently reviers WRC

2 requirements applicable to STP at both the discipline Teve) and the
gt £ 4 licensing level. In addition, the Special Projects Growp will evaluata,
oy where appropriate, the {mplementation of such requirements.

3
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GENERIC FINDING 3.1(e)
FMEA AND SINGLE FAILURE CRITERION

The Generic Finding 3.1(e) notes the following:

1.

3.

1.

The supporting specific "most serfous finding® (4.3.2.1) © this generic
finding "suggests that BAR 13 not sufficiently axperienced in the per-
formance of Failure Mode. and Effect Analysis that crosses discipline
boundaries.”

*no guidelines exist on what types of fallures should de ~ons {dered

for various types of equipment.® “Thers 13 no documented svidence

that the single failure criterion has been satisfied.” “One concer

13 the varied {nterpretation by Individua) disciplines that can be given
to 'direct and consequential failures' resulting from @ postulated

gvent."

"An HVAC/IK single failure critarion violation Mas been noted (Questions
R-6 and E-15).°

The following 13 offersd in response to these areas:

Brown § Root disagrees with this statement. Quadrex has vsed
an isclated incident to assume this conclusion. Examples of BAR
FMEA's crossing discipline boundaries are as follows:

FSAR Tadle Ref. stem

312 Control Room Yentilation Isclation Actuation
Contaimment Building purge Isolation Fallure
D.C. Power Systems

Auxiliary AL Power Sritem

120-Vac Yital Instrusentation Power System
Essential Cooling Matar System

Component Cooling Watar System

Air-Operated Yalves

Chemical and Yolume Control System

Control Room & Elect. Aux. Bullding WAL Syt
Fuel Handling luﬂdin‘ WYAL System
Mechanical Aux. Build n? WVAL System
Turbine Generator Build n? WYAC System
Reactor Containment Building WYAC Systes
Diesel Generator Building WYAL System
Miscellaneous Juildings WYAL Syitem

Fire Protection System

Diese) Ganerators

Aux. Feehmter System

Turbine Bypass Syitem (Tss)

Contrary to Quadrex statements, the FREA approach has 2130 been waed
after the FOAR period whers appropriste 1o esure adequate desige.

-~
V
—
Lo

wewowmnm
ey
P -
R L 1 J
-

AAS

wovewose
rrrerrr
sulmonnnnnnnn
NS N

—
.-.-w
~

i 0509962




generic Finding 3.1(e)
Page 2

Finally, updating of Fatlure Wode and Effects Analysis pes been a3signed
to the Svtn Design Assurance group. This discipline was estadlished
in late 1979 to ensure that systems leve) integration wai in fact
present on the Project. The group has been assigned the respons 10111y
of performing FMEA's on the components of the systam, the system 1tse)f,
and 211 interfacing systems, and will yse written procedures reflecting
present 4y FMEA practices.

STP Procedure §0-002, Engineering Procedure for Syites Design Descrip-
tions Appendix A, Section 9.3, requires that Section 4.3, -!mm,
Events and Recovery procedures” include & "11ist of a)] casmly events
considersd in the design such as:

o Loss of offsita powerT.
o Loss of {nstrument air.
o Single fallures.

o Operstor errors, etc

Therefore, the SDD's specifically address all fallyres that have [
considerec. These documents are paing reviewed by o) design disciplines
including the Systes Design Assurance Group, to ensure 8 consistant
approach.

1t s acknowledged that u;mung of System Design Descriptions 13

required in certain arsas to re 1ect design gvolution. However, this

wi recognized well bafore the Quadrex review and 8 program wei daveloped
tn October of 1980. This work has ben scheduled and 13 being {ncorpors ted
into the Re-estirate Plan {n the normal conduct of the darige.

Through the influence of the Design Assurance eroup, AR feels that &
consistent {nterpretation of failure analysis will B2 schioved. s
4s borne out in the results of the Phase revinas to Gats.

In the alleged ssingle Tatlure criterion violation® cited, the following
conditions axist: pers to the two redundant mn.cnmw fiitar
trains are held closed by alr pressure. Nigh rediation 1n the Fue)
puilding sctuates a three-way 50 woid valve. Tais action poth removes
supply air pressure to the dampers and vents the 1ine causing the ™ - e
to open. The Quadrex contantion 13 that a common ahavit 1ine

become dlocked thus disadling the systes with @ single fatlere. 1
contention 1% pot credidle for the following reesons .

a. Boctage of axhaust 1ines {3 precivded Wy the following et tge
foatures:

1. Exhaust 1ines to the damper pctuators are Targer i sixe e *

supply lines. Therefore, 1Y foreign matte” ware large enowgh ©w
ame lodged in an exhaust 1ine, 1t would be wnable to pass

0509961
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Generic Finding 3.1(e)
Page 3 .

2. Afr supply s filtersd to preciude introduction of foreign
matter.

3. Instrument afr driers are fnstalled to preciude foreign matter
due to corrosion.

4. Possibility of crimping precluded by & physical barrier around
the exhsust Vines.

b. 1f a ron-mechanistic blockage of the exhiust Yine were assumed,
damper will sti1] open since supply air 15 cut of{ and venting
would be sccomplished through normal system Teakage.

c. Finally, 1f & non-mechanistic fatlure of the system to ornu were
assumed, the stack radfation monftor (albeit Mon-1E) will warn the
opcnu)w to take the necassary action (1.e., manually secure
systam).

Based upon the above considerations, Brown 5 Root does mot consider the pos-
tulated accident credidle and does not plan to modify the design. It showld
be pointed out, however, that the System Design Reviews being conductad on
the plant systams do encompass & systamnatic review of non-mechanistic
fatlures to deter=ine the fmpact of the ability of the syitem to function
when called upon to perfore.
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GENERIC FINDING 3.0(7)
FSAR COMMITMENT TRACKING

This Generic Finding 3.1(f) motes the following:

1. *There was no documented evidence for assuring that fadividual FSAR
comitments for sys‘ens, equipment or calcylations were being 8ys-
tematically iaplenented into the dasign.”

2. *There 15 a potentfal for & Tack of swareness of individua) FSAR
comitments by STP site personnel. This could represent & significant
prodlem for field fnitiated design changes.®

3. “"One !rwp conspicuous by 1ts absence during this design review progrem
ws L ccnﬂm_.‘

4. °A corsistent and documented BAR position regarding code and standards
{nterpretations was not gvident.® "These interpretations are Yeft
individuals or to vendor suppliers. Tne ASK code interpratation are
appears to be particularly weak (see Question "-30).°

In response to the abtove:

1. Required modifications to the FSAR have been fdentified M11 the
Design Assurance Review; (see SD00S, Sec. 3.1.3.c and 3.2.3.0), U
FSAR 13 scheduled for update during our vpcoming systems desige freale.
In addition, Project procedures require fdentifying 211 changes that
affect the FSAR on the Design Change Notice form. Also, the Vendor
Control Program performs & complete FSAR review for safety class
aquipment and saterials to ensure any disconnects betwaen s ipmant
specifications and FSAR commitments are fdentified and rectified.

2. The statements made by Quadrax conceraing BAR's site activities wre
made without the benefit of & B4R Site Engineering review. Ms 8
result, 1t 13 not clear how this conclusion wes reached. STP Site

Engineering personnel are an extension of the Home office Engineering

arganization working through the same mana ment. AN fleld initiatad
design changes must receive the same scrutiny as & change geners tad i
the Nome Office. ’

3. Quadrex d1d mot review the activities of IR's Liconsing Growp 83 &
special topic. Thare _P,‘nﬂodic and systemmatic faterfacs oy oot
Licensing and the discip ines which 13 closely coatrolled.

4. The ADE code probdlems fdentified by Quadre: are wnigue to spacific
components and will be addressed on an individual basis. The citd
reference Question N-30 addresses no other codes and standards than

ASME, hence, we Bisume that Quadrea's generic concerss relative
codes and standards 13 unfounded.
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GENERIC FINDING 3.1(g)
PLANT DESIGN BASIS

generic Finding 3.1(g) notes the following:

1.

*Thers was very little evidence of & well-thought-out and consistent
basis for design.®..."A mmber of kay front-end criteris documents are
missing for STP.*

o document exists that fdentifies the intarface design information
required by each discipline from the other tachnical discipline.®

"Bk Indicated that WNES hs reviewed portions of the intfa) ST?
design, but the quality and completeness of their reviev 13 uncertain.®...
*The interface between BAR, WNES, and MLAP needs to be mproved.®

;.mi 11:41:"..4 that BAR drawing changes are not reviewed on 8 routine
sis.

°In mmercus instances, WWES design bases for the nuclear 1sland por~
tion have been directly carried over to the balance-of-plant dasign
without confirming their appropriateness for this application.®

*In other instances, design detalls have been obtained from other P
plants and used without confirming their applicability to the STP plant.*

*B4R has not adopted consistent requirement for design margin to be
achieved by each discipline. There was arple evidence that ndividual
engineers make the determination of the margin to be included in the
design (see Questions C-12 and ¥-8)."

In response to the above:

1.

The need for strengthening BiR's front end criteria documentation was
fdentified by BAR during mid-1980 as oclm\ﬁ‘ed by Quadrex and probless
in this area are in the process of being rect! ted. As stated by Quadrex
on P. 3-9, "..., 8 number of these documents have either been recently
{ssued or are currently undergoing review prior to initial 1ssve,...".
The absence of selected front end criteria documentation does not pre=
clude the existence of "a well-thought-out and consistent basis for
design.” We, the~efore, consider Quadrex's comrents concerning this
satter to be purely subjective.

As stated previously, the nandling of design {nterface information i3
the responsibility of the BAR Systems Engineering Group and the use
of preliminary {nformation 13 for the most part due to be phased owt
during the upcoming design freeze of the {ndividual plant systess.
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Generic Finding 3.1
Page 2 ng 3.1(g)

3. Westinghouse received 811 BIR piping compos ite drawings for Westinghovse

NSSS systems during 1977-78. From these drawings, they pre red PSOFTE
285, Rev. O, which 13 the system state point analysis for 0“ operating
modes of NSSS systams. They also fasued Mestinghouse PAID's for com-
struction. In addition, the Westinghouse design panuals are vied
regularly by BAR during the design process. Mestinghouse Nas als0
reviewed the logic diagrams for WSS systams. Documentation of this
review axists in the Project filas. We consider Quadrex’s comments 10
this area to be unjustified. Ve do, however, agree that the current
BAR, Westinghouse and HLAP interface agreement needs 1o be tmproved and
we have had discussions with HLAP 1n this regard.

4. The results of BiR's review of the DS work was addrassed sarlier and
based on Quadrex's coaments, SOERS adequats.

5. BAR did evaluate the application of hsun‘houu criteria throughout
the design of the STP systems. Systems wh

designed to meet those critaria. Other plant systems were des igned
meet the presumed worst case operating criteria, 0.9 plant water
treatment Systiaas.

to

6. BIR encourages the design engineers to factor previovs experience
into their designs. The Quadrex conclusion that "...design details

Mve been ot sained from other AR plants and use without conﬂuh“m!r

applicadility of the STP plant.... is unfounded. Experience and
hand knowledge of the app fcadle materfal 15 8 prerequisite.

7. e have difficuity interpreting Quadrex's remarks concerning design
margins because the various design basis codes and standards include
margin. We presume that Quadrex 13 referring to the additiona] margins

laced wpon equipment and systems during the prelisinary stages of dasign.
e will be verified during the design freeze process and apain during

system pre-ops. ¥e acknowledge Quadrex’s coment concerning our res-
ponse to Question C-12, * . .some NE's 0 cons ider this rn«-n
siailar to the wanner in which Brown § Root ¢14." Ve now | 909
Quadrex's findings relative to Question M-8, o .8 quick assuimment of
the adequacy of margins in the MYAC systes desigh 1s sot possidie.”

8. Brown B Root Mas 20 volumes of Desfign Karuals which &ﬂﬂ §ft. of 0
standard pookshelf. 1In retrospect, the uie of engineers
helped to sase some of the problems resulting from the high perioane |
turnover mperienced by BAR during the late 1970's. The turnover
33"'"” was wnanticipated and Md never been experienced on previons
Jobs .
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GENERIC FINDING 3.1(N) - u
EQUIPMENT RELIABILITY REQUIRDRENTS

Generic Finding 3.1(h) notes:

1.

4.

*Specific reldability requirements, such as for the ESF sequencer, v
not been astablished (see Questions £-7 and £-8).°

*1¢ the ESF sequencer relfobility should turn out to be incompatible
with the remainder of the ESF equipment, then BiR's dependence wpon
seeting only the m‘u failure critarivn would be unsatisfactory from
8 systems viewpoint.

*The absence of specific relfadility requirements in both mechanica)
and electrical equ pment spc:"iuuom.....usu doubt on the riger of
the safety-related evaluation process.®

'Thrw‘hwt the design review, specifications to constrain spurious
operation were absent.®

The following 1s offered in response o Lhese srees:

1.

Ralfadbility requirements have peen specifically sddressed in the E°F
Toad sequencer spec. £S-071, Section 3.4, Relfability Amalysis, which
requires the vendor to fsplement the sethod of fault tree analysis, 83
per 1EEE St4. 352.

Regarding the possibility of incompatability, the vendor s required to
conform to the codes and standards 1isted {n Section 2 of the above
specification. B4R feels that these requirements are sufficient to

ensure conpatability with the ESF equipment supplied by WNES. Additiomally,
the design satisfies single fatlure critarion. Showld fatlure of one
sequencer occur, two other safety class trains would be available.

BAR does mot concur with Quadrax's |mn11uuon of an "absence of
specific relfadility rzutr.cnu in...snciﬂuuom.' The recu!
fmposed by the codes and standards cited in wr specifications are, L
our judgment, sufficient to ensure sdequate relfadility. Evalvation of
wendor documents reflecting the {nplementation of the required standards
13 reviewed by the respons ble .1:::" who ot that tiee ersures the
adequacy of the design. See STP edure STP-DC-004 for the metho-
dology for approving vendor drawings and documents.

Although the comment n%;rﬁng *spurious operstion® 13 geners], T
response specifically addresses sequencer. Spurious operation of
the sequencer 13 prevented by 8 satrix recognition requiresent of 2ot
of 4 signals for yndervoltage recognition (modes 11 or 111), oF ot
of 6 signal recognitions for safety injection (wode 1 or 111). Further
detalls can be found in the sequencer specification in the section
descriding mode of operations. Also, spurious valve movements have been
considered a3 sarly as the PSAR su‘o. A review of the safety Evalua-
u:n.l':nft and the appropriate Togic diagraas would have made this

(] .
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GEXERIC FINDING 3.(4)
WUCLEAR-RELATED AWALYSIS

Generic Finding 3.1(1) motes the followring:

1. "The chosen analysis methods radox between the
more comventiond ong ineeri quely mxlear engineering
work required for portions © : wain @isciplines,

such a3 cmwszmwn and Lhods
have been chosen. Mowever, T

grown & Root has peen much less sdequata

pethods and assumptions.® *In addition, an

was observed in theie caleulations. Inmery {estances,

work has been accomplished for the present atate of ST dasign, Pre-
curenent, and € .

*The amount of mclear-related .-\‘m that s subcontracted by B

13 higher than & ypical NEs practice. The technical pidance prov i oed
by some of these groups for subcontrac

WS, does not appear to be adequats.

analyses does not appear to be sufficiont.®

The following 13 offeresd in responie to these aTaas:

1. Changes %o correct past difficuities In the Rucioar Aralysis Srowe
were {mpemented in 1980. Plans to complete outstanding work are
schedules. Rasponses to specific coacerms will

.

done by EIS msmuuwmu euality e
inated and {nterfaced with affected disciplines.
¢ analysis that 15 subcontracted 1s trrelevent with
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GENERIC FINDING 3.1())
FINAL DESIGN VERIFICATION

Generic Finding 3.1(J) notes the following:

1.

*The BIR design verification process permits the use of prelimimry
data up to the point of STP fue) loading.®

*There are ™ documented standards regarding the minimm qualifications
required for a design verifier. Typically, the Discipline Project
Engineer selects the dasign verifier from within the discipline, Wt
his basis for selection 13 not documentad.®

T™he following s offered {n response to these areas:

1.

We do not see how this finding can be consistent with Quadrex's assess-
ment of BAR's response to Question C-16 which 13 referenced a3 & basls
for the finding; 1.0., *Srown & Root's design verification procedure
appeared to be adequate or abtove industry standards on pap=r. however,

we (Quadrex) were ynable to evaluate the affectiveness of this prcede.”

Quadrex acknow)edges tn the taxt of the review that this approach does
sot violate WRC requirements.
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GENERIC FINDING 3.1(a) .

In reviewing Quadrex Generic Finding 3.1(:5. 1t has been noted that the
response can be broken basically into five concerns. They are:

A
2.

The

Concern relative to effect of integration of system design.

Concern that design review process could easily overlook equipment
physical arrangement and separation requirements.

::c‘dnclplm structure 1s too tightly organized on & purely discipline
sis.

The ability to achieve Internal consistency due to high personnel
turnover,

The lack of a single fallure criteria document.
following Information 1s offered in response to these five aress.

During the Quadrex audit, Quadrex did not review the efforts of the
Brown & Root System Design Assurance Group. Quadrex verbally commented
that the effects of this group had not yet been evident in design docu-
ments; therefore, they did not consider the existence of this group.

It should be noted that the basic reasoning in forming the System
Desfgn Assurance Group some 18 months ago was to provide an overview
function within the Brown & Root design process for ensuring the effec-
tiveness of our system integration process. The System Design Assurance
Group has completed fts first phase of this activity and has fdentified
to the varfous disciplines aJditioral ftems to be Incorporated into the
design. The workings of this group 1s docurented in Project Procedures
and :hey have proven to be effective in providing the overall integration
required.

Similarly, 1t was recognized about two years ago that plant arrangements
needed to be reviewed and systematically evaluated to assure that inter-
ferences and other physical concerns relative to equipment layout were
being a“equately addressed. The Physical Design Assurance Group was
formed comprised of *wo major components, physical modeling and
computerized modeling. This group has been evaluating the major plant
areas for interference of basic components, and accessidility for main-
tenance and in-seryice inspection. Brown & Root does concur with the
fact that the concentration of this group has been, to date, primariy
gn the physical interference aspect. We are currently in the process
of increasing the attention of this group to maintenance, IS1, ALARA,
and other simi.ar activities. Also, a serfes of systems hazards review
drawings have been prepared which evaluate all physical areas for factors
such as fires, missiles, pipe break, etc.
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Goncr'L Finding 3.1(a)

Page 2 10(

3. Quadrex expressed & concern Gver the fact that the technical disciplines
were organized very tightly and they tnfer that there was not & routine
o) 1ow-through with the discipline input/output interface. It is very

difficult to ascertain from iny of the specific Quadrex responses the
pasis for this assessment. The one specific statement where Quadrex
claims that the Mechanical Gruup was not permitted to review 18C logic
diagrams 13 {ncorrect. There 1s significant evidence in the files in
the Document Control Center showing review and comments from the
Mechanical Group to the 18C Group concerning system logics.

4. Quadrex expressed a concern relative to the consisrency of varfous
documents due to the high turnover of personnel, particularly in the
area of plant separation, Brown & Root had previously m°¥"1"d such

a need and in fact, has fssued & Separation Criteria TRD. The activity
of the safety system hazards analysis 1s providing the very criteria
for use by our engineers that Quadrex appeared to eriticize Brown &
Root for lacking.

5. Quadrex expressed a concern that there was not in a cont 1lled document
“« sulti-disciplinary {nterpretation of single failure cr terfa. This
1s a correct statement; however, as the design demonstraies, we have
adequately addressed single failure criterfa and have through the Systes
Design Assurance Group, provided 8 single activity to review a'l
discipline {nterpretations to assure that the single failure criteria
has been applied -onsistently by all the Project disciplines.

In sumary, we concur with some of the Quadrex findings, however, all hNave
been previously {dentified and actions taken within the Project to assure
that the STP design was totally adequate. 1t should be potad that the only
specific reference given to this generic concern by Quadrex was Question W-6,
which was & question regarding how the HVAC system design incorporates single
failure into its separation criteria. The Quadrex response or assessment
stated that we had no written criteria for phytical separation to protect
against postulated fires, high cnorgy 1ines, and also that the fire hazards
analysis performed ty & contractor {rectly for WLAP had not been converted
into a controlled document. 1% appears that Quadrex did not discover that
we were in fact in the process of {ssuing the criteria document 8% part of
our recent fystem hazards analysis and in fact, negotiating & contract with
NUS to revise the previovs fire hazards analysis and fssue 1t a3 2 controlled
Project document.
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. Enclosure )

GENERIC FINDING 3.1(D)
BROWN & ROQT REVIEW
OF ENGINEERING DATA

Generic Finding 3.1(b) notes the following:

1. “lInput data to d technical group does not appear to be consistently
reviewed by that group for its reasonableness prior to use...".

*Calculations containing errors are being reviewed and verified as
correct with a higher frequency than should be encountered.”

3. *"BiR review of vendor sibmitted reports i3 not cons istent.”®

As Quadrex pointed out, this generic concern can be broken into three items.
First, concern relative to technical groups not adequately review! input
data from other groups for its reasonableness prior to use. Secondly, the
calculations containing errors are being reviewed and verified with a higher
frequency than should be encountered; and third, our review of vendor submitted
reports is not consistent.

1. Quadrex appears to have & different concept on how Engineering activities
are performed than does Brown & Root. Quadrex ippears to thiak that one
discipline should somehow formally be responsible for the {nput given to

1t by other disciplines. It always has been the practice on this Project
that if information transmitted from one group to another appears to be
totally out of 1ine with what that engineer is accustomed to, he will
discuss his concerns with the group transmitting the data. Mowever, the
responsibility for the accuracy and reasonableness of such data wmust

1ie with the originating group. In reviewing the specific questions
raferenced relative to this finding, 1t 1s very difficult to trace the
specific concern of Quadrex to these ftems. Brown § Root statements made
as to how heat loads were assumed in the HVAC ares or how input from
Westinghouse was ytilized are totally defensable, and do mot indizate

or in any way infer that information 1s not reviewed for reasonableness
prior to being used. The approach being uscd by Brown § Root 1s not

Inconsistent with good engineering practice exercised by other Architect-
Engineers.

This concern alleges that subsequent to review and verification, cal-
culations were ‘ound to contain errors with & higher frequency than
should have veen encountered. In reviewing the specific review Jues-
tions, orce ajain, 1t was fmpossible to ascertain the degree of signi-
ficance that Quadrex placed with the worcding of this finding. This

ftem is indicative of the gifficulty we - in resjonding to generalized
Quadrex findings even in specific areas; ‘or example, & review of the
four questions referenced here provides the following:

Question C-16, Quadrex assessment quotes that *grown § Root's
design verification procedure appears to be adequate or above
industry standards on paper.® On the otherhand, they eapress
s conzern of how effective we have {n)lenented the procedure

0509973




Seneric Finding 3.1(b)
Page 2

and state that there was evidence that a significant number of
mistakes had passad through the verification process. However,
no specific reference to any calcutation or calculation mumber
was given and no basis was !hen for the staterent of "a sig-
nificant number of pistakes® or how the results compare with
experience at another Architectural Engineers.

Question H-15, which s referenced, basically states that we

did not take into account the effects of restriction of atr flow in
the Reactor Cavity ares. This was a potential reportadle con-
dition which had been {dentified by Brown & Root prior to the
Quadrex audit, and was under evaluation. This in 1tself, is

not an indication of significant errors in calculations.

similarly in Question N-1, a single concern relative to a large
temperature error was {dentified; however, in the Quadrex assessment,
§t stated that the occurrence of such an error is neither yrcommon
nor & sign of inadequacy. Further, in their response, they stated
that calculations reviewed were well organized, as were the verifica-
tions. Again, this single concern does not provide the basis for a
significant Jarge nurber as referenced in thier generic finding.

Finally, in referenced Question N-17, Quadrex assessment indicated that
there was efther an error or an {nconsistency with & calculation and
that this condition needed to be evaluated; however, once again there
was not specific reference to 2 significant numbder of mistakes as
indicated by the generic finding.

Quadrex indicated that they felt that our review of vendor sutmitted
reports was not consistent. They also indicated a concern that the
interface we have with such major subcontraciors, as EOS and Westing-
pouse, raise many questions regarding overall technical adequacy of
interface with these suppliers. Brown & Root '?"" {3 confused as to
Quadrex's concern in this ares, particularly re ative to the EDS
inierface, in that in response to the gquestions on the EDS area, Quadrex
reported on Pag: 4-74, *In general, EDS in contaiment design analysis
appears to be technically adequate.” *There were no findings in 103
scope that are expected to serfously impact plant Yicensad Mey." In
addition, on Page 4-75, the following quote appears, *In the EDS scope,
there were no findings that pose & concarn for the plant to gensrate
reliable power. ® With these findings from Quadres, we would assume that
they have concluced that the interface between Broen & Root o3 E23

M been adequate. Brom & Root interface with Vestinghouse 13 such
that we are responsible for evaluating technical odmac{ of the
Interfaces; however, 1t {s not our responsitility to evd yite their
{nterna) analysis methods. In sumary, we share Quadres conce™s

in some fsolated areas relative to a specific review 0f 2 vendcr paclage;
however, once again, we & not feel that the back-up informatior supports
the degree in which Quadrex eapresses this concern.
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Enzlosure |

GENERIC FINDING 3.1(c) A “
PLANT OPERATING MODES AND
ENVIRONMENTAL CONDITTONS ANALYSIS

Generic Finding 3.1(c)notes the following:
1. *Thorough and consistent treatment of various plant operating modes

and envirommental conditions was not evident” and "no written design
basis are provided to guide designer {n comb‘nation of events and plant

modes to be considered.”
2. “Consideration of degraded equipment not evident®.
do not adequately reflect recent developments.®

3. “Design criteris

4. “"Assumed ‘worst case' conditions may not properly bound the set of
anticipated plant conditions.® (Questions H-3 and N-17).

§. "Assumptions regarding door and hatch positions seem unrealistic...*®

_ *Failure to consider off-site power condition in & timely manner has
led to recent studies and the need to upgrade certain safety-related

HVAC systems to safety related (Question H-5).°

cracks and breaks outside contairment

,' s {nadequate (Question M-3, K-5, N-1, and N-3).* *Similarly, the
fnability of Nuclear Analysis to develop appropriate enviromental
conditions for these areas in & timely manner is also inadequate.”

{nformation s offered in response to these areas:

1. Operation requirements are covered in $SD00S, Engineering Procedure for
Design Assurance Reviews, ard the operations section of the respective
Systen besign Descriptions; these requirements are defined in Appendix

A to S0D 002, "Outline for Active System Design Descriptions® Opera-
tional Requirements (9.2 ad 9.3). hormal enviromental corritions

: were covered in the system designs and are evident in Section 2, (De-

sign Requ!-ements) and section 3, (Operating Modes and Design Features)
de for off-normal & accident

{ of individual S0D's. fstimates were
conditions based on experience with other similar nuclear plants. There

1s an on-going program to review the design for envircrmental conditions
such as pipe breaks and loss of power.

'@ 2. Degraded ecuipmert performance s {ncorporated 100 the slart design
in the form of fouling factors and filter loading contributing to in-
creased system pressure drop and degraced heat eachanger heat tramsfer
capacity. Further, safety systers take such degration into account throgh
onsideration of other possidble

the "single fatlure® design feature. 4
for review during Prase 11 of the

7. *The absence of postulated 1ine

The following

equipment degradation 13 scheduled
Design Assurance Program.
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Enclosure !

Generic Finding 3.1(c)
Pags 2

The adequacy of the Brown & Root design process 1s acknowledged by the
Quadrex staterent, “Design criteria provided in fssued System Design
Descriptions (SD0s) and Technical Reference Documents (TROs) appear to
adequately reflect {ndustry issues for the 1973-1975 time frame, however,
they do not adequately address more recent developments...”. It 1s

noted that the 1973-1975 time frame is precisely when the fnitial STP
plant design occurred.

More recent developments including T are being addressed as on-going
programs, both within the disciplines and by the Design Assurance Group.

Two cases are cited by Quadrex as examples of where assumed worst case
design conditions were not bounding. Contrary to the implication that
these were a "finding”™ by Quadrex, these cases were specifically {denti-
fied by Brown & Root to Quadrex and were being worked on prior to initia-
tion of the Quadrex Engineering Review. These are: H-3, WVAC design, and
N-17, ECP design. The HYAC design was reported in BAR letter ST-BR-HL-
38718 of May 8, 1981. This was identified as @ potentially reportable
problem in accordance with 10CFRS0.55(e) and a sumary of the problem

was given in Enclosure (1) to the above letter.

A change has been scheduled in the ECP Technica) Specification Tenpera-
ture 1imits to incorporate updating of the calculation for the most
severe plant and weather conditions. Satisfactory equipment performance
under the slightly higher temperatures 13 being verified.

HLAP will be kept apprised of the status of the above ften,.

This "most serfous generic finding” by Quadrex that BAR's "assumptions
regarding door and hatch positions seem ynrealistic® 1s totally un-
supported by the example cited (W-14). In this erample, the compliete
Quadrex assessnent reads: "BAR control room pressurization WYAC cal-
culation is adequate.”

rontrary to the Quadrex fmplication, loss of of f site power Aas been
considered since the early stages of the Project dating as far bach as
pre-PSAR era. This requirament 1s perfodically reviewed and updated
as part of the normal design evaluation and the need for upgrading s
been fdentified in such instances as Special Prodlem 16, Tre fact
that this MVAC problem had been fdentified and {s being worked on was
pointed out to Quadrex but apparently was not considered in the “wost
serious gere”ts firding” section of the report. It t2 pther hand,

in the detalled discussion of Question N-8 1n vol. 11, Quadrex ACANOw -
ledged the following *Quadrex was informed by HLAP that & special
task 13 now underway 10 study the need for additional safety related
WVAC systems . ®
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Enclosure |

@eneric Finding 3.1(c)
Poge 3

As Quadrex was {nformed, the program for preak analysis outside of
contairment {s undervay. Results for pipe breaks cutside of contain-
ment in the 1VC are in fina) stages of completion. Since remaining
high energy lines cutside contaimment are pinima), work on these

has been scheduled for 1581 tmplementation. These will form the besis
for the envirommental conditions evaluztion by muclear Analysis.
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Encliosure )

GENERIC FINDING 3.1(d)
SAFETY RELATED VS. NON-SAFETY RELATED DISTINCTIONS

Generic Finding 3.1(d) notes:

1.

The

*it was observed on many occasions that BAR uses & very sharp distinc-
tion between S/R and ron-S,/R categorizations for both equipment and
calculations. A non-S/R designation results in the design outputs not
being subjected to design verification.”

"1t was frequently stated during the design review that only WRC re-
quirerents must be met whether or not those requiremenis are accurate,
Teasonable, Or even meet the intent of the regulations.®

*There has been nO planned effort to review new NRC requirements
(excluding T™MI-2 concerns) to determine their impact on STP.®

following is offeced {n response to these Areas:

A1l BAR dui%n cocuments as well as supplier documents are reviewed and
checked by BAR. The sharp distinction cited deals with a project pre-
cedure for formal documentation of these reviews and the resolution of

any comments generated during the reviews. The existing BAR procedures
and document designations are adequate n this regard. In the design

of & nuclear power plant, 1t 1s pandatory that & sharp distinction be
maintained between S/R and non-S/R systens from a licensing point of

view. BAR concedes, however, that regardless of system classification,
computer codes should be verified a5 & patter of good engineering practice.
This action is being taken.

The statement that, *1t was frequently stated during the design reviem
that only NRC requirements must be met, whether or not those requirements
are accurate, Teasonable, or even Peet the intent of the regulations® 1y
a misrepresentation of the Brown § Root position. B4 endeavors 10
satisfy regulatory requirements a3 3 pandatory requirement. However ,
the BAR position 13 that regulations and standards are not sudstitutes
for technicael understanding, o ongimr\wg judgment. In the finae'
analysis, engineer! Judgment prevails. 1he designer interprets the
requirmments and implements these requiremerts by placing enphasis o
thosc considered to have the most serious fmpact on the design. Seconca”y
effects are considered but these canrnot become overri.ing to the ertent
that the fundamentsy) function of the system s comgromised By & F°4°
tulated event with 2 low prodadility of pccurrence.

Trig statems o 15 rot correct. Brow” § Reet cangiatently reviews LU
requirerents applrcadle tO $17 4t 2uth te diasld Pe iese 0°C ¢
Vicensing level. In addition, the Soecfal Protects Group w''l eve’ate,
where apsrooriste, the jmplemertatic” of sch requirements




Rt

¢ e

5.
w&}. ’
R S

- — -

GENERIC FINDING 3.1(e)
FMEA AND SINGLE FAILURE CRITERION

The Generic Finding 3.1(e) notes the following.

1. The supporting specific "most serious ﬂndh»?' (4.3.2.1) to this generic
finding "suggests that BAR 1s not sufficiently experienced in the per-
formance of Fallure Modes and Effect Analysis that crosses discipline
poundaries.®

2. "Moo guidelines exist on what types of fatlures should be considered
for various types of equipment.® “There s no documented evidence
that the single failure criterion has been satisfied.® “One concern
13 the varied {nterpretation by {ndividua) disciplines that can be given
to 'direct and consequential fatlures’ resulting from a postulated
event.”®

3. "An WVAC/IAC single failure criterion violation has peen noted (Questions
R-6 and £-15).°

The following s offered in response to these areas:

1. Brown § Root disagrees with this statement. Quadrex has used
an isolated incident Lo assume this conclusion, Examples of BIR
FMEA's crosting discipline boundaries are as follows:

FSAR Table Ref. System FMEA

2 Control Room yentilation Isolation Actuation
3 Cortairment Building purge Isolation Fallure
8 D.C. Power Systems
9 Auxiliary AC Power System
k| 120-Vac Vita) Instrumentation Power System
Essential Cooling NWater System
Component Cooling Water System
Atr-Operated Valves
Chemical and Volume Control System
| Control Room & Elect. Aux. Bullding NYAC Systes
2 Fuel Handling Building HYAC System
) Mechanical Aux. Bullding HVAC System
il Turbine Generator Butlding WVAC System
)
6
7

© oMM NN

Reactor Contaiment Building WVAC Syitem
Diese) Senerator Building MyAl Systienm
Miscellaneous Buildings WYAC System

2 fire Protection System

5-2 Diese) Generators

3 Aur Feedwater System

4 Turbine Bypass System (TeS)

e
'

— —
D Ow

Contrary to Quadrex statements, the FHiA approach has alss beer used
after the FSAR period where sppropriate o ensuTe adequate design
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Generic Finding 3.1 (e)
Page 2

Finally, updating of Failure Mode and Effects Analysis has been assigned
to the System Design Assurance Group. This discipline was estad) ished
{n late 1979 to ensure that systems leve! {ntegration was in fact
present on the Project. The group has peen assigned the responsibility
of performing FMEA's on the camponents of the system, the systeo ftself,
and 1) {nterfacing systems, and will use written procedures reflecting
present day FMEA practices.

§Tp Procedure $0-002, Engineering procedure for System Design Descrip-
tions Appendix A, Section 9.3, requires that Section 4.3, "Casualty
Events and Recovery procedures” include 8 "1ist of al) casualty events
considered {n the desig) such 88!

o Loss of offsite power.
o Loss of {nstrument alr.
n Sinmgle fallures.

o Operator errors, etc.*

Therefore, the S00's ‘pecif!cn\1y address ol failures that have been
considered. These documents are being reviewed by al) design disciplines
including the System Design Assurance Group, to ensure & consistent
approach.

It is acknow!edged that updating of System Design pescriptions 1s

required in certain areas to reflect design evolution. However, this

whs recogrized well before the Quadrex review and 8 progran wes developed
in October of 1980. This work has been scheduled ard 13 being {ncorporated
into the Re-estimate Plan in the normal conduct of the design.

Through the {nfluence of the Design Assurance Groud. BAR feels that &
consistent {nterpretation of fallure analysis will be achieved. This
{s borne out in the results of the Phase 1 reviews t0 date.

In the alleged *single fatlure criterion violation® cited, the following
conditions exist: Dampers to the tw redundant NE’Auchcrcoc\ filter
trains are peld closed by air pressure. nigh radiation in the Fue)
puilding actuates @ three-way solenoid valve. This action both removes
supply #'r pressure 10 the danpers and vents the 1ine causing the dampers
to open. e Quadrer contention 13 that & common exhaust line may
pecome plocked thus disad)ing the system with @ single failure. Inis
content!.® e pas credidle for the fo11owing reasd™s

s. WBlockage of exhaust 1ines 13 prezluded by the following design
features

1. Exnaust 1ines to the damper actuators are large’ {n size than
supply Mines therefore, \f foreigh satter were 1arge erougt W
pecore Yodged in AN exhaust Vine, 1t would be yradle 0 pass

throwg™ supply Yines

050996nN
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Generic Finding 3.1(e)
Page 3

2. Atr supply 1s filtered to preclude introduction of foreign
satter.

3. Instrument air driers are tnstalled to preciude foreign matter
due to corrosion.

4. Porsidility of crimping preciuded by 2 physical barrier around
the exhaust lines.

b. 1f a non-mechanistic blockage of the axhaust 1ine were assumed,
damper will still open since supply afr is cut off and vanting
would be accomplished through normal system leakage.

Finally, 172 non-sechanistic fallure of the systen to operate wers
assuned, the stack radiation sonitor (albeit non-1E) will warn the
operator to take the necessary action (1.e., samally secure

system).
Rased upon the above considerations, Brown & Root does mot consider the (o3
tulated accident credible and does not plan to modify the design. It should
be pointed out, however, that the Syster Design Reviews being conducted on

the plant systems do encompass s systematic review of mon-mechanistic
fallures to determine the tapcct of the adility of the yystem 0 function

when called upon to perform,

05099%1
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GENERIC FINDING 3.1(f)
FSAR COMMITMENT TRACKING

This Generic Finding 3.1(f) notes the following:

1. "There was O documenced evidence for assuring that Individual FSAR
cormitments for systems, equipment or calculations were waing sys-
tematically implemented into the design.”

2. “There 152 potential for & lack of awareness of individual FSAR
comnitments Dy STP site personnel. This could represent & significant
problem for field initiated design changes.*

3. “One ‘roa,p conspicuous by its absence during this design review progrea
wis Licensing.”

4. °A comsistent and docurented BAR position regarding code and standards
{nterpretations was not evident.” “Thase {nterpretations are Teft to
individuals or to vendor supoliers. The ASME code interpretation ares
appears to be particularly woak (see Question n-30).°

In response to the above:

1. Required modifications to the FSAR have been tdentified during the
Design Ausurance Review; (see SDO0S, sec. 3.1.3.¢ and 3.2.0.0), the
FSAR 13 scheduled for update during our upcoming systems derign freele.
In addition, Project procedures require fdentifying al) changes thet
affect the FSAR on the Design Change Notice form. Also, the Yendor
Control Program performs & complete FSAR review for safely clany
equipment and seterials to ensure afy disconnecty batwaen oqu i pment
specifications and FSAR commitments are identified and rectified.

2. The statments made by Quadres concerning BAR'Y site activition ware
made without the penefit of & BAR Site (ngineering review. As 2
result, 1t 13 not cleer how this concluaion wi reached. 317 Site
Engineering personnel are a0 aatension of the Mome 0ffice Ingineering
organization working through the Veme asnagement. A1l fleld inftiated
derign changes sutt receive Lhe tame scruting a8 & thange generated In
Lhe Home Office.

3. Quadren d1d not reviow the activities of BA's Liceming Group &4 =
specie) toplc. There 13 periodic and systematic Interface be tween
Licens 'ng and the aiac g iney which 1y closely controlled

] The A I e “'ﬂ!”lh‘ '-' th".i F L u";v.’ 4 s}’("':
components and will be addrasred o0 40 Indieidua) Baviy. The cited
refsronce Question M.30 sddrevies wO other codes and standa=ds than
ASME , hence, we BMLume that OQuadren’s generic concerny relative o
codey ¢nd standards v wnf ounded

. 0509952
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f GENERIC FINDING 3.1(g)
PLAIT DESIGN BASIS

Generic Finding 3.1(g) notes the following:

1. "There was very 11ttle evidence of & well-thought-out and consistent

basis for design.”..."A namber of key front-end critaria documents are

pissing for s$TpP.*

fsts that fdentifies the {nterface design information

2. "No documer® &x
other technical discipline.®

required by each discipline from the

3. "BAR {ndicated that WNES has reviewed portions of the intfal STP
design, but the quality and completeness of their review i3 uncertain.®...
*The interface between BAR, WNES, and HLWP needs to be fmprovec.”

4. °EDS indicated that BAR drawing charjes are not reviewed on & routine

basis.”

§. *"In numerous {nstances, WNES design bases for the muclear island por-
tion have baen directly carried over to the balance-of-plant design
without confiming their appropriateness for this application.®

design detalls have been obtained from other AR

6. "In other instances,
their lppHccbiHu to the STP plant.”®

' plants and used without confirming

at for design margin to be
1e evidence that ndividual
in to be included in the

7. *BAR hai not acopted & consistent requireme
achieved by each discipline. There was amp
enginears make the determination of the marg

design (vee Questions C-12 and W-8).°

In response to the above:

1. The naed for strangthening BAR'S front end criteria docusentation was

tdentified by BAR during mid-1980 as acknowledged by Quadrex and prod)ems
1fied. As stated by Quadrex

tn this ares are in the process of being rect
en P, 39, ... 0 number of these documents have either been recently

fssued or are currently underge ing review prior to fnitial fssve,... -
The absence of salected front end criteria documentation dues mot pre-
clude the existence of "e well-thought-out and consistent basis for
darign.® Ve, therefore, consider Quadrex’s comments concerning this

setter to be purely subjective.

2. Ay statsc areviously, the hpandling of cesian interface Infaration is
the responsibility of the BiR Systems Engineering Group and the uie
of prelininary information 1s for the most part due to be phased out

during the ycoming design freeze of the Individual plant system
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Generic Finding 3.0(g)
Page 2

westinghouse received all BAR piping composite drawings for Westinghouse
NSSS systems during 1977-78. From these draw ngs, they pre red PSOFTE
285, Rev. 0, which 1s the system state point analysts fur all operating
modes of NSSS systems They also fasued Westinghouse PAID's for con-
struction. 1In addition, the Westinghouie design manuels are vsed
regularly by BIR during the design process. Westinghouse has also
reviewed the logic diagramy for NSSS systems. Documentation of this
review existy in the Project files. Ve consider Quadrex's coments in
this ares to ta ynjustified. We do, however, agree that the current
BAR, Westinghouse and HLAP interface sgresment needs to be improved and
we have had discussions with HLAP in this regard.

The results of BAR'S review of the EDS work was addressed earlier and
based on Quadrex’s comments, seems adequate.

BAR d1¢ evaluate the spplication of Uost!v\?houn criteria throughout

the design of the STF systems. Systems which interface with Westinghouse
systems and which have interface criteria specified by Westinghouse were
designed to meet those criteria. Other plant systems were designed

meet the presunad worst case operating criterfa, €.§., plant water
treatment systems,

BAR encourages the design engineers to factor previous experience

{nto their desfgns. The Quadrex conclusion that *...design details

have beer obtained from other PWR plants and use without confirming their
applicadbility of the STP plant...," 13 unfounded. Experience and first-
hand knowledge of the app {cadle materfal 1s 2 prerequisite.

We have difficulty {nterpreting Quadrex's remarks concerning design
marging because the various design basis codes and standards include
margin. We presume that Quadrex is referring to the additional margins
placed upon equipment and systems during the preliminary stages of design.
These wili te verified during the design freeze process and again during
system pre-ops. We acknowledge Quadrex's corment concerning our res-
ponse to Question c-12, *...some NE's do consider this phenamenon
similar to the manner in which Brown § Root did.” We acknowledge
Quadrex's findings relative to Question H-8, *...8 quick assessment of
the adequacy of margins in the HVAC system design is not possidle.”

grown § Root has 20 volumes of Design Manualsy which Sotuly S ft. of 2
standard bookshelf. In retrospect, the use of engireers \og bcoks may Nave
Reiped tv wdre 50TE of the pradies resulting from t=e hi3H persannel
turnover experienced by BAR during the late 1970°s. The turnover

sftuation was ynanticipated and had never been experienced on previous
BAR jobs

0509984
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GENERIC FINDING 3.1(n)
EQUIPMENT RELIABILITY REQUIREMENTS

Generic Finding 3.1(h) notes:

"Specific relfadbility requirements, such as for the ESF sequencer, have
not been estadlished (see Questions E-7 and £-8).°

"If the ESF sequencer relfadility should turn out to be fncompatidle
with the remainder of the ESF equipment, then BAR's dependence upon
meeting only the Hngh failure criterfon would be unsatisfactory from
8 systems viewpoint.

"The absence of specific relfadility requirements ‘n both mechanical
and electrical equipment specifications,....casts doudt on the rigor of
the safety-related evaluation process.”

*Throughout the design review, specifications to constrain spurfous
operation were absent.*

following s offered in response to these areas:

Rel1ability requirements Nave been specifically addressed fn the ESF
Toad sequencer spec. ES-071, Sectfon 3.4, Relfability Analysis, which
requires the vendor to implement the method of fault tree analysis, as
per IEEE Std. 352.

Regarding the possibility of incompatability, the vendor 1s required to
conform to the codes and standards 1isted in Section 2 of the above
specification. BAR feels that these requirements are sufficient %o

ensure compatability with the ESF equipment supplied by WNES. Additionally,

the design satisfies single failure criterion, Should fatlure of one
sequencer occur, two other safety class trains would be availabdle.

BIR does not concur with Quadrex's generalization of an “absence of

specific relfadbility requirements in...specifications.® The requirements

fmposed by the codes and standards cited 1n our specifications are, In
our judgment, sufficient to ersure adeguate relfability. Evaluation of
vendor documents reflecting the implementation of the required standards
is reviewed by the responsible engineer who at that time ensures the
adequacy of the design. See STP Procedure STP-DC-004 for the metho-
dology for approving verdor drawings and documents.

ATthoug™ ts corrment regarding "spurious operation® is general, our
response specifically addresses the seguencer. 3;."il.s Cre-ation of
the sequencer s prevented by & matrix recognition requirement of 2 out
of 4 signals for undervoltage recognition (modes Il or 111), or & out
of 6 signa) recognitions for safely injection (mode I or I11). Furtne-
details can be found 1n the sequencer gpecification 1n the section
descriding mode of operations. Also, spurious valve movencnts Aave Deen
considered as early as the PSAR stage. A review of the Safely Eralua-
tion Report and the appropriate Tog'c diagrams would Nave made this
evident.

Pl "".10‘ m' .
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Enclosure

GENERIC FINDING 3.1(1)
NUCLEAR-RELATED ANALYSIS

Generic Finding 3.1(1) notes the following:

1. *The chosen mﬂ{ﬂs pethods demonstrate & sharp paradox between the
more conventional engineering work and the uniquely nuclear engineering

work required for portions of the STP design.® "In certain disciplines,
such as Civil/Structural and Electrical, technically adequate methods
have been chosen. However, for the nuclear aspects of the project,
Brown & Root has been much less adequate in fts choice of analysis
methods and assumptions.” "In addition, an abnormally high error rate

was observed in these calculations. In many instances, fnsufficient
work has been accomplished for the present state of STP design, pro-
curement, and construction.®

*The amount of nuclear-rel-ted analysis that s subcontracted by BAR

s higher than a typical NEs practice. The technical guidance provided
by some of these groups for subcontracted consultants, such as EDS and
NUS, does not appear to be adequate. Review of these subcontracted
analyses does not appear to be sufficient.”

following 1s offered in response to these areas:

Changes to correct past difficulties 1n the Nuclear Analysis Group
were implemented in 198C. Plans to complete outstanding work are
evident in the Project schedules. Responses to specific concerns will
be zddressed on a case bases.

The work done by EDS and NUS has been shown to be of high quality and
adequately coordinated and interfaced with affected disciplines.

The "amount® of analysis that is subcontracted is frrelevent with
respect to this review.




Enclosure 1

GENERIC FINDING 3.1(J)
FINAL DESIGN VERIFICATION

Generic Finding 3.1(J) notes the following:

1. “The BAR design verification process permits the use of prelininary
data up to the point of STP fuel loading.*

“There are no documented standards regarding the minfmum qualifications
required for a design verifier. Typically, the Discipline Froject
Engineer selects the design verifier from within the discipline, but
his basis for selection 1s not documented.”

following 1s offered in response to these areas:

We do not see how this finding can be consistent with Quadrex's assess-
ment of BAR's response to Question C-16 which 1s referenced as # basis
for the finding; 1.e., "Brown 3 Root's design verification procedure
appeared to be adequate or above industry standards on paper; however,

we (Quadrex) were unable to evaluate the effectiveness of this procedure.®

Quadrex acknowledges in the text of the review that this approach does
not violate NRC requirements.
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