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You have req :ested eur ednee pursusnt Committee on Reactor Safeguards to be na Committee will hear presentations by
to Secuon to5ic) of the Atomac Enenry Act of held on Apn! 5-7,1979,in Washington. and bold discussions wis represen:anses of
19M. as amended, in connection mth the D.C changes in schedule have been the NRC Staf! and the app!icant regarding Se
purchase by North Carolina E!,ctnc made as reflected below. mqunt for a pu=t to construct bis facihty.
Nfembership Corporaton and O!d Dormnion Portions of this session will be dosed as.he agenda for the subject =eet:q necessary to iscuss Proprietary Infor-auonE.ec:r:c Cooperauve of an ownerst:p mtenst '

in the above captioned nudear units. will be as follows: applicable to this facility and pronsions for
" North Carot:na Cectnc's proposed the physical protection of this station.

interest would be less than :o MY per umt. Thursday. Aon) 5.13 9 IMO en-tr.m Noon: Decuuve Session
and old Dominion : preocsed utterest would 3;m an-M en:Lecut/ve Session (Cpenkne ACRS will discuss its ;roposed
be between 03 MW and SG mV per urut. De (C;er/-De Committee w:l! hear and reports to NRC regarding de Psio Verde
partic:panon of tese two enut:es ta ce 6scuss de report of the ACRS Chairman Nuc! ear Generaung Stanon and Antic: pated
nuclear units is de culmina son of rega-d=g =:scellaneous matters relat=g to Trans.ents Widout Scram. The Committee
discussions beginntrg in 1972. Our earlier ACRS acutes. will hear the report cf its subcommittee and
recorv endanon dat it was not necessary for The Committee ml! discuss cand: dates consu!! ants wno may be present regardmg
the Commission to conduct a heanns on de proposed for appomtment to the Com:=ttee. proposed operacon of ce Sequcyah Nadear
appi: cation by Virg:nia Eectnc and Power as appropnate. Porno.1 of is session will Plant.
Company to cons:ruct cartam u:uts at de two be closed as necessary to protect infcrmacon Peruons of this session will be closed as
plants wn based. in part, oc desa the release of which would rep ese::t a necessary to discuss Propnetary Infor-:at au
6scus sions. ' clearly unwar snted invasion of personal applicable to these facilities. provisions for

"Our r-view of $e ir.for at:en sub=f aed pm acy. pt:ysical protecton of de Palo Verde plant
in connection with the present scpiicatiert. as 9W em -12W Neon: Meermy mrh NRC and matte s involved ut adjudicatory
we!! as other reieven+ mformanon. has St "(Cper%ne Comm:ttee w !! hear and proceedings.
disclosed no evidence dat the proposed d.scuss reports by the Staff regating the LW paar p.ar Sequoy=h Nuclect
parucpauan by Cid Cominion and North basis far scutung down five nuc!aar plant.s to Plant (CpenNThe Committee m!I hear
Carolina Cectnc in de Nord Anna and resolve pipeg questons and a recent presentations by and hold 6scussions mth
Surry Units would either create or mamtam a incident at the Three Mile island Nuclear representanves of the MtC Staff and the
situation inconsistent md the antitrust !aws Stanon Urut 2 which released pr:.=ary applicant regardmg the request to operate
under secuan 105|c). We do not. Senfort coolant into the contamment. Ws piant.
believe n is necessary for ce Commission to 22mmaps: Lective Session Pertions of th:s sessien will be closed as
hold an anutrust neanna on 6s matter. (CpenM The Committee will discuss matters necessary to ciscuss Propr:etary Infor= acon

Any person whose interest may be proposed for discussion with de applicable to 6s fac:lity and provisions for
affected by this proceeding =ay. Commissioners including the uming and the physical protecton of this station.
pursuant t'o i 2.714 of the Commission's scope of de ACRS annualreport on the NRC

" Rules of Practice." to CFR Part 2. file a Safety Research Program: comomanon of d: Jap.s-dJo pm; Lect tive Session
petttion for leave to intervene and dynamic ! ads. mc:ucing mose generated by (CpenHThe Comnuttee wul hear and

seis:nic events. as a des:gn basa fer nuclear discuss the reports of ACRS Subcommitteesrequest a heann;on the antitrust facilities: and a recent :ne: dent at de Three and memoers on items related to nuclear
aspects of the application. Petst: ens for Mde Island Nuclear Statica Unit 2 wcach power ;Iant safety,inclading evaluanon of
leave to intervene and requests for re! eased pnmary coolant mto de systems mteracuens, design ofintegrated
heanng shall be filed by May 3.1973 contamment. protection systems. de CDYN Code.
either (1) cy delivery 'o the NRC 2:Ja p.a-apm Meering with NRC regulatory acavities, and degradation of

*

Docketing and Service Branch at 1717 H Commissioners <CpenNThe Committee mit engmured safe y features at a nuclear;ower
Street. NW Washtnston. DC. or (2) by =nt mc the Commimoners to discusa plant.

mail or teleram addressed to the items med above. The Comnuun m!! discuss its preposed

Secretary, llS Nuc!aar Regulatory apa430psnMuung wnh np ns to de Ndur Regulacon
Commission. Washingten. DC 20553. Department of Dergy (CpenHThe Comm:ssion regard.ng the Palo Ve de

Committee wt!! hear a nport and hold Nuclear Generanng Station. Se SequoyahATTN: Docketing and Service Branch. discussions regarding the safety related Nuclear Plant. and Anticpated Transients
For the Nuc!aar Regulatory Commission, aspects of Se Takac:ak Fusion Test Reactor. Without Scram.
te.e. sarmas +J0p.n4Jopn: Anncpated T:onsients Porucnr nf this session mil be closed as
cw umn au w.muury c.w o% of ,vouer Without Screm (Cpen)--De Committee mil necessary to cac9s Propnetary Information,
h =arhew="* hear reports fmm and hold discussions with provisions for physical protection cf Sese
rooue % so-:acr so.:str so-nas. so-rsr sm4mA. me=cers of the NRC Staff and stauons and matters myolved in adjudicatory
*aW* *l representanves of the nuclear industry u proceedings.
71t oos s-anse r':.4 4-s-: a ass sai apprepnate regarding alter .attve nucleat
sa,t., a coot rsso.es es piant nodificanons to resoive th:s issue. Sarurday. April 719 9w

Portons of $2s session will be closec as dJO a.n-t&JO a.m.: Lee:;ris e Session
'

p necessarf to discuss Pacpnetary L:.for=ation (OpenFThe Committee mit discuss its

NUCLEAR REGULATORY related to dis matter. proposed reports to de NRC on de Paio
Verce Nuclear Generaung Stanen. theCCMMISSION Friday. Aptd 5.1973 Sequoyah Nuclear Plant. and the proposed

m en-m ema necudu Session res iuu n Aanc: pated Transients Without
Adviso7 Committee on reactor (Cpenf-The Comcuttee will hear and Scram. Portions of this session wul be cosed
Safeguarcs; Revised Notice of Meeting discuss the report ofits Subcommittu and as necessary to discuss P opnetary

Regarding the previous Federal consultants who may be pnsent agarding Information. provisions for physiemi
Register Notice (published on March 21. Se request for a permit to construct de Paio protecnon of these stations. and matters

1979. Volume 44. p.17:37-3. as revised) Verde Nuclear Generat2ng Stacon Units 4 involved in adjudicatory proceedings.
and s..r,r t5e meeting og ge Agvisory WJ0 an-t:DO Noon:Meetirg with NRC

Portions of th:s session m!! be closed as StefTfCpenNne Committee wd1 hold
enary to discuss hopnetary !.nforman a discussions md memben oMe NRC Nice'N recanunendanon was contained in a tener of

August 1. urs we regard to umts 3 and 4 at the applicable to this faclity and provtsions for ofIsopection and Enfore,ement regarcang
%rta Anna Power Suuan and us a tener of de physical protecuon of this stauon. poli::les and practices related to de
%=emoer 14. IsT3. mui regard te units 3 and 4 at M o n -12J0 e m.:P2lo Verde Nuclect imposition of cvd penalties, and
the Surry Power Sianon. Cenetecag Siccon Units 4 cnd J (Cpenf-- consideration of a proposed rule to reduce

U 7 yd y e (9'3/4
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de a!:owable timits on occupat:enal volume and hot channel factor Florida Power and Ught Company.radianon exposure.
The f.ture schedde for ACRS ac:ivines

normali:ed cperating enveicpe. wbich revised Techmcal SpectScat: ens
mu also be discussed. The Commission also termmated its for Operation of de Turkey Pomt

12 s Noen-tsop.m. ced t. Op.c:.-4.m Order for Modification of Ucense dated Nuc! ear Generating Station Unit No. 4.

ho rr
Apnl 27.1978 hanng determmed dat. located in Dade County. Florida. The

e e re at u n ofits upon issuance of dis amendment. de
amendment is effective as of the date ofreports to NRC on the palo Verde Nuc! ear mqurements of dat Orcer nad been issuance.Generat:ra Station. de Sequoyah Nuc! ear saustied.

The amendment extends the currentplant. and Anticipated Transients wit. bout The application for the amendment
Scram.

. complies with the standards and c/cle 5 cperat:n3 period before
Portions of this session wtB be c!ased as shutdown for steam generatcrnquirements of de Atomic Energy Act inspections from six monds to sixnecessary to discuss Propnetary Idormaton,

of1954. as acended (de Act). and deprovisions for ;hysical proteccon of des *
Com=isszon's rules and regulations. Tha monds and ten days of equivalent

operat:en (reactor coolant above 350 F).
g,"a[e uind by
' ''ao catory p ce s.

t a d the D' 'PPUC'U " # '* * "IThe Committee mu also discuss proposed complies with the standards ancomments and positions regarding other Com=tssion's rules and regulations in 10 mquim.ts of de Atm m, dmatters discussed dun .g t*us meenca. CFR Chapter I. which are set forth in da
of 1954. as amended (tfie Act). and :p,

y
Ic ent. Pr.or pubDc notics .. e

This meetmg notice is being revised to of dis a=end=ent was not required Commission's mies and regulattens. Tha
ine:cde considerat:en of an unexpected sinca de amend =ent does not involse a Co==iss:on has made apptcpneta
ine: dent at de Three Mde Island signincant hazards consideraton. Sedings as required by e Act and the
Nuc! ear Station Umt : on March 23.1979
which resulted in a General E=ergency The Commission has determined dat Comnussien's rules and regulations in to
being declared at this Station. the issuance of this amendment wdi n'ot CFR Chapter I. which are set

Discussion by the ACRS wd! include result in any sictificant environmental I' cense amendment. P :or pu, forth in $solic notice
repor s by the NRC Staff regarding de impact and dat pursuant to 10 CFR of dis amendment was not required
status of de nuclear plant and interun 151.3(d)(4) an environments. i= pact since the amendment does not involve a
measures taken to protect de public statement or negative declarauon and sigmilcant hazards consideration.
hes!th and safety untd final corrective environmental i=;act appraisal need The Commissian 'tas dete: nined that
acticn can be taken. not be prepared in connecnon with

de issuance of this amendment wd! not
issuance of this amendment.Furder information regarding topics result in any sigmf!c. ni envircnmental

to e discussed wheder the meeting has For f.:rther detads with respect to dis impact and dat pursuant to 10 CFR
been canceIIed or rescheduled. the action. see (1) the applicaticn for 151.5(d)(4) an envircrunental impact
Chai nan's ruling on requests for the amendment dated January 5.1979. (2) statement or negauve declaration snd

Amend =ent No. 52 to Ucense No. DPR- environ = ental:= pact appraisal needopportunity to present oral statements
and the time a!!atted derefer can be 8. (3) the Commission's related Safety not be prepared in connection with .

Evaluat:en and (4) de Commissmn'sootamed by a prepaid telephone call to
Order for Modificat:en of Ucense dated

issuance of dis amendment.
the ACRS Executive Director. Mr. Apnl:7.1978. All of dese items are For furder detads wid respect to dis
Raymond F. Fesley (telephone 20:!SO4/
3:551. between 8:15 a.m. and 5:00 p.m.

avadable for pubiic inspection at de action. see (1) the aopi:canen for

ES o Cocimission's Public Document Room- amendment dated Feoruary ts.19 9. (:)
1717 H Street. N.W., Washington. D.C. Amend =ent No. 38 to Ucense No. DPR-

March 21 In. and at de White Plains Pubhc Ubrary. 41. and (31 de Commission's related
s t cm.h. 100,Martme Avenue, W hite P!ains. New $4f ty Evaluaticn. All of these items are
su w .c m Yorx. A copy ofitems (2). (3) and (4) gg, gggr
n on 3. mas no a.. a w.m may be obtamed upon request g ., Publ;c Document Room,
.w-o coos me . addressed to the U.S. Nuclear 1717 H Street. N.W Washmgton. D.C.

Regulatcry Commiss on. Washmgton, and at de Environmental & Urban
D.C. 00353. Attent:o= Director. Division Affairs Librar/. Fionda InternationalConsclidated Edison Co. of Naw Yodt, of Operating Reactors. Umversity. Miami. Flor:da 33199. A co :yInc Issuance of Amendment To

Fac:!ity and Termination of an Dared at Beeesda. Maryland. dis Octh day of f items (:) and (3) may be obtained
March. Im. upon request addressed to de U.S.Outstonding Ordef

~
For the .Wc!est Regulatory Commission Nuclear Regulatory Commission.

The U.S. Nuclear Regulatory . s s cw Washegton. D.C. 20555. Attention:
Commission (the Commission) has

c,,,,,,,,,,,r.
Director. Division of Cperatmg Reacters.

issued Amencment No. 52 to Fac:lity wo e,,,,, %
Dated at Sedesca. Mary!4 rid. is red cayOperatmg Ucense No. DPR- S issued to N*' "! "IMarch A -

Consolidated Edison Company of New pom w m wew.m For ca .%de.r Regulatory Commusion.York. Inc. (the licensee), which revised ano coes Nw
A so m.Techmcal Specifications for operation of

the Indian Pomt Nuclear Generating os. cwww.we sme .r.
Unit No.'2 (the facdity) located in Florida Power & Ught Co.; !ssuance of om.on #cW-W=
Buchanan. Westchester County. New Amendment To Facility Operating Wa ,

York. The amendment is effective as of Ucense . NN NeW
the date ofissuance. The U.S. Nuclear Regulatory #' " "

The amendment revises the Technical Commission (the Cocimission) hasSpecfication limits for total nuclear issued Arnendment No. 33 to Facdity :
peaking factor (Fa). accumulator water Operanng License No. DFR-41, issued to %
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SC'4EOULE AND CU LINE
FCR DISCUSSICN ,

223TH ACRS MEE*!'C
APRIL 5-7, 1979

h25HINGTON, ''C

Thursdav, Acril 5, 1979, Recm 1046, 1717 H Street, N'd, Washincten, CC

1) 8:30 A.M. - 9:00 A.M. Executive Sessien (Ccen)
A) Report of ACRE Chair:.an

(Pos ciens of $is discus-
sien will & closed as
recuired to discuss in-
fccc.ation the release of
'-hich would represent an
u:rsarranted invasion of
personal privacy.)

2) 9:00 A.M. - 12:00 acen Meetine with NRC Staff (ccen)
A) 9:00 A.M.-ll:CG A.M.- Seis:: tic

ciesign of nuclear ;cwer plant
piping

S) 11:00 A.M.-12:00 Necn - Re-
lease of primary ecclant at
~5ree Mile Island Nuclear
Station Unit 2

3) 12:00 Noen - 1:00 P.M. Executive Session (Ccen)
.

A) Discuss preccsed tcpics for
:neeting with NRC Cer=ission-
ers
1) Cemeination of dynamic

leads as a design basis
fer nucl, ear ;cwer plants

2) Seismic design of pipi.m
for nuclear ;cwer plants
(Preliminary discussion)

I b|k -]/ 9 '~
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3) Release of primary cool-
ant and apparent core
damage at Three Mile
Island Nuclear Station
Unit 2 (Preliminary dis-
eussion) ,

4) Timing and scope of ACRS
Annual Rep rt en the NRC
Reactor Safety Research
Program (tentative)

5) Use of Prceabilistic-

Assessment in the licers-
ing process (tentative)

6) ACRS use of foreign travel
funds (tentative)

7) Participation of ACRS cen-
sultants in NRC hearings
(tentative)

4) 1:00 P.M. - 1:30 P.M. U21CH (Lunch en the table will be
provided if necessary to
cocplete discussion of itecs

noted acove)

5) 1:30 P.M. - 3:00 P.M Meetine with "RC Ccmmissieners (C=en)
Room ll30-H
A) Items noted acove will be dis-

cussed as appropriate

6) 3:00 P.M. - 4:30 P.M. ;%tinc with Cecart ent of Enerav

(Ocen)
A) The Committee will hear and

discuss a report by representa-
tives of the Department of
Energy regarding safety re-
lated aspects of de Tekamak
Fusien Test Reactor.

7) 4:30 P.M. - 6:30 P.M. Anticicated Tran.sients Withcut
Scram (Ceen)
(Portiens of this session will be
closed as appropriace to discuss
Proprietary Information related
to this matter.)
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Fridav, A:ril 6, 1979, Re:m 1046, 1717 H Street, NW, Washington, DC

3) S:30 A.M. - 9:00 A.M. Executive Sessien (Cren)
A) Reper: Of AGS Succccaittee en

Palo Verde Nuclear Generating
Station Uni.s 4 arxi 5 ,

(Portiens of this session will
be closed as required to dis-
cuss Preprietary Infocation
applicable to dis facility
and previsions for de physi-
cal protection of this sta-

tion.)

9) 9:00 A.M. - 10 :30 A.M. Palo verde Nuclear Generating Sta-

tien Units 4 and 5 (Ocen)

(Portions c: tnis session will be
closed as recuired to discuss Pro-
prietary Infor: nation applicable to
tn.s facility and provisions for
the physical protecnica Of this
station.)

10) 10:30 A.M. - 12:00 Noen Executive Sessier (C :en)
A) 10:30 A.M.-il:00 A.M.: Recor:

Of AGS Succccaittee en de
Sequoyah Nuclear Plant
(Portiens of dis session will
be closed as required to dis-
cuss Proprietary Information
applicable o this plant, and
provisions for physical protec-
tien of this facility.)

3) 11:00 A.M.-12:00 Noen: Discuss
proposed AGS reports to NRC
regarding:

Palo Verde Nuclear Station.

Anticipated Transients Wi ecut.

Scram

(Partions of this session will be
closed as necessary to discuss Pro-
prietary Infec.ation applica=le to
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these matters and physical protec-
tion of the Pal: Verde Nuclear Gen-
erating Station, and natters in-
volved in adjudicatory proceedings.)

11) 12:00 Noen - 1:00 P.M. !.L?tG

12) 1:00 P.M. - 4:30 P.M. Secn vah Nuclear Plant (C:en
.

(Pertions of this session will be
closed as recuired to discuss Pro-
prietary Information applicable to
this plant, and provisions for
physical protection of this facility.)

13) 4:30 P.M. - 6:30 P.M. Executive sessien (0:en)
A) Reports of AGS Succonmittees en:

1) Evaluation of systens inter-
actions - Zion Nuclear Sta-
tien

2) Design of integrated pre ~
tection system (RESAR-414)

3) Use of the CCri Code
4) Requlr.cory Activities
5) Degradation of engineered

safety features at Arkansas
Nuclear One Unit 2

B) Discuss proposed AGS reports to
NRC cn:

Palo Verde Nuclear Generati.q.

Station
Sequoyah Nuclear Plant.

Anticipated Transients Without.

Scram

(Portiens of this session will be
closed as recuired to discuss Pro-
prietary information related to

'3/4 #2
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dese ma::ers, arrangements for
physica'. protection of de facili-
ties noted and matters involved in
adjudicatory pr:ceedings.)

Saturday, Aril 7, 1979, Rcce 1046, 1717 M Street, W, L.shincten, DC

14) 3:30 A.V.. - 10:30 A.M. Execu:ive session (0 pen)
A) The Cornittee will discuss its

reports to the NRC cn:

Palo Verde Nuclear Generating.

Station
Sequoyah Nuclear Plant.

Anticipated Transients Wi dcut.

Scram
(portiens of dis session will ' ec
closed as required to discuss Pro-
prietarv. :nformation related to
dese matters, arrangements for
;nysical protezion of the facili-
ties noted and r.stters involved
in adjudicatory proceedings.)

15) 10:30 A.M. - 12:00 Ncen M.eetinc wie NRC Staff (Coen)

A) Discussion wi d representatives
of the Divisien of Inspection
and Enforcement regarding proced-
ures and policies related to the
im;csition of civil penalties

3) Report en proposed EPA action to
reduce de allewable limits en
ecc cacicnal radiation exposure

C) Future Schedule
1) Anticipated subecc..:ittee

activity
2) Anticipated Coccittee

act'ivi ty

'3/4 J83
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16) 12:00 Noon-- 12:30 P.M. & Executive Sessien (0:en)
1:30 P.M. - 4:00 P.M.

A) ~~he Ccemittee will c:mplete
preparation of its proposed
reports to NRC en:

Palo Verde Nuclear Generating.

Stati0n

Sec,ucyah Nuclear Plant. .

Anticipated Transien s Ni cout.

Scram

(Portions of this session will be
closed as recuired to discuss Pro-
prietary :nfo:- ation related to
dese matters, arrangements ur
,2ysical protection of de facili-
ties noted and matters involved in
adjudicatory proceedings.) ,

3) S e Committee will c mplete dis-
cussion of progesed comments /posi-
tiens recarding items disetssed
during 21s c.eeting.

oCo
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Se 229th meeting of de Advisory Cecmittee en Reactor 3afeguards, held at
1717 H Street N. W. , Washington, T, was convened at 8:30 a.m. , Sursday,
April 5, 1979.

[ Note: For a list of attendees, see Appendix !.]

The Chair an noted the existence of the published agenda for this meeting,
and de ite-s to be discussed. He noted dat the meeting was being held
in conformance with the Federal Advisory Cere:nittee Act (FACA) and the
Gover=ent in the Senshine Ac- (GISA), Public Laws 92-463 and 94-409,
respectively. He noted that no rec,uests had been received frem mem ers of
de public to present oral state ents. He also noted that copies of the
transcript of some of the public portions of the meeting wuld be available
in the NRC's Public Coc=ent Rocm at 171~ H Street N. W. , Washington, DC,
within approximately 24 hours.

[ Note: Ccpies of the transcript taken at this mecting are also availabla
for purchase frem ACE Federal Reporters, Inc. , 444 North Capitol St N.W. ,
Washington, 'I 20001.]

I. Chair-an's Recort (Cpen to Public)
[ Note: Raymond F. Fraley was de Cesignated Federal Imployee for dis
portien of the meeting.]

A. Reviewers

3e Chaiman named Messrs. Plesset and Siess as reviewers, and
Mr. Sender as alternate reviewer for the 228th ACRS Meeting.

3. Lecal Suceort for ACRS Censultants under Schecenas

Se C::rnittee approved, in principal, a letter frem de Chaiman
to the C : missicners regarding the continued providing of legal
ecunsel to ACRS Censultants s2poenaed before AS&G proceedi.ms
(see Appendix XXVIII) .

* 5|4 )RS
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C. Meetina with Jacanese Comittee for Evaluatien of Reactor Safety

"he Cecmittee agreed to postpene its planned meeting with the
Japanese Committee for de Evaluation of Reactor Safety (CF."nS)
(originally scheduled for April) because of the press of business
arising frem ce " tree Mile Island accident. It also agreed,
however, that the trip t euld be made as soon as the acrkload
permits it and arrancements could be made again witn de Japanese.

D. Preccsed Meetine with a Me .ber of de Federal Recublic of Ger- any
Ministrv of the Interior

"he Committee agreed $&t it muld be inc:nvenien. to meet with
Herr Schnurer of the Federal Republic of Germany, Federal Minis-.

try of the Interior durinc his foreccming trip to the U.S. in
May.

E. Transcricts of Meetines en Three Mile Island -2

'"he Chairman noted that copies of the Cecmittee's briefing by the
NRC Staff en the Three Mile Island 2 ("MI-2) accident are avail-
acle for those memcers .no desire them.

Mr. Tawreski reccmmended that transcripts of all de meetings to
be held relating to the "MI-2 accident be made available to all
members.

F. Tecies to be Disicussed en Three Mile Island-2

The Cermnittee agreed that the follcwing topics relating to de
"MI-2 accident should be discussed during this meeting:

1. necessary work to secure "MI-2,

2. effects of lessons learned frem this accident on other
S & W plants,

3. effects of what is learned from this accident on non-
B&W E%Rs.

4. basic philosophical questions raised by this accident
regarding nuclear power,

5. should AC M Memcers, Censultants, and Staff observe
the activities currently being carried cut at the
"MI-2 site and in Bethesda,

-2- 'bfk ]0N
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6. shcuid de C mittee write an interim report on cis
: atter at dis meeting, and

7. shcuid de Co:rmittee become involved in changes to
3&W plants derived frem the accident.

?.e Ccmmittee agreed to hold a Special Meeting on April 16-17, 1979 to
discuss the 7MI-2 accident further.

II. Meetinc on Palo Verde Nuclear Generatinc Statien, Units 4 and 5 (CP)
(Cpen to Puolic)

[ Note: Gary R. Cuittschreiter was the Cesignated Federal hpicyee for
dis portion of the meeting.]

A. Subcomittee Re:rrt

Mr. Shewmen, Subccmittee Chairman, discussed de applicatien for
a construction permit for Palo Verde Nuclear Generating Station,
Units 4 and 5, noting dat these procesed plants are replicates
of Units 1 through 3 as defined in NURID-0427. (For details, see
Acpendix IV) . He briefly dismssed de site and design parame-
ters, and noted de cuestanding issues as identified by the NRC
Staff:

.

review of the constructor's Quality Assurance Program,e

review of de applicant's financial cualificaticns,e

review of the seepage analysis to determine the designe

basis groundwater levels, and

e review of de revised CE hergency Core Coolirq Systers
(ECCS) evaluation model.

He briefly discussed the status of the generic issues dat apply
to the CISSAR-30 Standard Plant.

(Note: I. J. Van Brunt, Jr., coordinated presentations for
the applicant; M. Lic itra, for de NRC Staff.]

3. Aeplicant's Cverview

E. J. Van Brunt, Jr., discussed de licensees schedule for de
five Palo Verde Units, the i=;crtant milestones in de deveicment

t

.

.

-3-
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of de Nuclear Station, a brief descriptien of the site, the
participating utilities in the project, the administrative
organizatgien of the Ari:ena public Service Ccepany, proposed
operators of the station, and the construction schedule (see
Appendix V).

C. Status of the NRC Review

1. Review

M. Licitra noted that the CP application for Palo Verde
Units 4 and 5 describes replicates of Units 1-3, in accord-
ance with tPe requirements of NUREG-0427. Units 1 through 3
previously were reviewed by both the NRC Staff and the,

Committee, a construction permit has been granted, and the
three Units are currently under construction. He noted that
in replication applications, the site and the utility
applicant may vary, and in fact, en three previous repli-
cation applications, .the site and the utilities differed
frcm these of the basic plants:

Jamesport, ,hich replicates Millstone 3; Marble Hill, which
replicates Byren; and New England, which replicates Sea-
breck. All of these plants referenced the Westinghc 3e
RESAR-3 Nuclear Steam Supply System (NSSS) . O.e Palo. Verde
4 and 5 replication applicatien is the first for a Ceccus-
tion Engineering designed NSSS. This applicaticn is unicue
in that de lead utility applicant and de site will be the
same for all the replicated plants.

M. Licitra said that the secpe of the review included itms
in the following categories:

o matters relating to the site-specific location, e.g.,
the new site geological investigations,

changes made to the base plant design since the issuancee

of the construction permits, e.g., changes made in the
main steam support structure to acecarnodate pipe breaks,

changes in regulations, e.g., the cost-benefit analysise
required by Appendix I, ard

other significant safety issues.e

')[! M,bt
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These items are listed in Table 1.2 of de Safety Evaluation
Report (SER) as Category 2, 3, and 4 items, and constituted
the bulk of the NRC Staff safety review.

Matters relating to unresolved generic items are presented
in Acpendixes D and 8 of the SER. A cross reference index of
ACRS generic items with NRC Staff gemeric issues is present-
ed on pages D-13 and -14 of de Appendix D. He noted that
four cutstanding issues have been identified in the SER:

since the apolicants have not designated the constructore

for Palo Verde 4 and 5, the NRC Staff has not been acle
to review the Quality Assurance Program of the construc-
tor.

The NRC Staff has not completed its review of thee

applicant's financial qualifications.

W.e NRC Staff is currently reviewing a modified Cembus-o

tien Engineering ECCS model.

Agreement has not been reached with the applicantse

regarding design b. asis groundwater levels (the NRC Staff
is not satisfied with the degree of conservatis::t propes-
ed by the apolicant) .

As a result of de NRC Staff's continuing evaluation, an
additional cutstanding issue has been identified: a re-
cuirement for a temperature monitoring capability of the
room containing the two steam turbine-driven auxiliary
feedwater pumps.

2. Standardi:::stien Procram

R. Boyd, NRC Staff, discussed the NRC Staff's standard-
1::ation program, specifically as it relates to the Palo
Verde Statien. He said that the qualification review of
Units 4 and 5 is probably the best one to date. "'he NRC
Staff focused en all the Categorf 2, 3, and 4 matters that
have come before the Regulaterf Requirements Cualificatiens
Cemittee; these matters represent de changing regulator /
requirements over the past few years. He noted that
these changes will also apply to Units 1, 2, and 3. During
the operating license review, these =atters =ay be specific-
ally reviewed for Units 1, 2 arxi 3.

!5/4 JR9
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In discussing the numcer of years involved between the
preposed e missioning of Unit i and Unit 5, he noted dat
in de last fear er two, de NRC Staff has beceme relatively
systematic in categorizing new recuirements. In addition,
the NRC Staff is evolving a systematic process for censider-
ing new recuirements. He noted that in standardi:ation
reviews, new considerations significant to safety are
applied in the original plants as well as the replicates.
He noted eat he dcesn't foresee any particular prebiems,
even $cugh de operatiens of dese five plants cover a
seven er eight year pericd.

:n answer to a questien, R. ' Scyd indicated that de differ-
ence between duplicate plants and repilcate plants is dat.

duplicate plants must be reviewed during a specific period
of time, where replicate plant reviews can cover a icnger
period.

In answer to a question, D. Vassallo, NRC Staff, said that
Regulatory Guide 1.97, Instrumentation to Folicw de Ccurse
of An Accident, will apply to tnese stancard piants.

3. Review of Palo Verde with Rescect to the Arkansas
Nuclear Cne, Unit 2 Incident

ErkansasF. Rosa, NRC Staff, discussed the incident at
Nuclear Cne, Unit 2 (ANO-2) during %nich dedicated startup
transformers were tripced. He cencluded that the prcelem at
ANO was a ccebination of undersi irs of the transformers,
and independent automatic switching arrangements which
permitted bcth Units at ANO to have deir electrical loads
switched to the same transformer, and a situation wnere de
overicad relay was not set to handle both leads. He noted
that the deficiencies at ANO have been identified, and $at
corrective actions are being undertaken. He noted that at
Palo Verde, the switenyard is laid cut in a manner dat
such an incident will not take place.

VI . Ckrent recemmended eat de Pcwer and Electrical Systems
Suheemmittee review Regulatory Guides 1.47 and 1.68, and
review several units to deter =ine de adecuacy of safety
aspects of off-site electrical systems.

Mr. Ray suggested furder dat de fundamental philosophy
underlying the design of de above syste'rs should also be
reviewed..

t
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Mr. Ckrent noted dat in de revies of de ANC plants, dere
appeared to be too :any oversights with respect to the
off-site pcwer system. He was of the opinion dat the
applicant could have done better analyses, and reccer. ended
that de entire review procedure be revicaed.

F. Rosa said that the NRC Staff's Ouality Assurance Branen
has improved its audit of precedures for pre-cperational
checks of the off-site pcwer system, particularly since de
ANO-2 incident, and is continuing to review the matter.
(For circuit schematics of de switchyards at ANC and Palo
Verde, see Appendix T.)

4. Small Break LCCA Ar.alyses

In answer to a questien regarding de capability of the NRC
Staff to analyte de ability of ECCS systems to handle small
break LOCAs, W. Hedges, NRC Staff, said $tf de NRC Staff
has de REIAP Code to use, whien dey are wrking drcugh
de semiscale tests.

Mr. Plesset indicated that he does not believe dat 76.IAP is
adequate. He said that the prcblem exists in that there is a
coclant loss through a small leak, but the heat loss through
this leak is not adequate to cool the core. He suggested
that de semiscale test is difficult to translate to full
scale equiptent.

W. Mcdges said that the NRC Staff plans to use de data
obtained f rom the ""4I-2 accident to try to verify the
analytical tools available to de NRC Staff. He said that
the Staff is aware dat there is a proclen.

D. Apolicant's Rescense to the NRC Staff ReDort

E. J. Van Brunt said tnat the applicant is in agreenent wid de
NRC Staff's conclusions regarding de four coen itens in the
SER. He said that de applicant was not prepared to rescend at
this time regarding de questien of temperature monitoring in de
auxiliary feed pump rocm.

E. Technical Presentatiens
'

l. Excection to CESSAR-30 Cesien
-

E. J. Van Brunt said that dere are no design differences
among Palo Verde Units 1 through 5. He said dat de cely

_7_
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difference between Palo 'lerde units and the standard CISSAR-
30 design relates to de refueling water temperature 27.5
hours after shutdown. The Palo Verde design calls for

125 F, while CESSAR-30 calls for 135 F. Be reason
for de reduced temperature is to minimi:e the airborne
tritium concentration during refueling. (See Appendix
VII.)

J. Allen stated that F. Rosa's presentation of the ANC-2
problen as it applies to Palo Verde covered the situation.
He noted that safety equipment receives its power frem the
480 voit vital bus through a battery charger ento a 125 voit
d-c bus. There are four -inverters en tnis bus, and the
inverter output to the 120 voit vital a-c power is tnrough a.

manual transfer switch. In the event the inverter is lost,
the applicant does not utili:e an automatic transfer. Be
applicant believes the use of the 125 voit d-c bus as a
primary source of power gives a very stable source, net
subject to reguletion problems. (For switchyards schematic
diagrams, see Acpendix 7III) .

2. Load Secuencino

0. Karner, Arizona Public Service Company, discussed de
energy safety features load secuencer, tne girpose of which
is to start engineering safety feature equipent sequential-
ly, thereby preventing an undervoltage on the engineering
safety features bus that would cccur if all the equigent
started simultanecusly (see Appendix IX).

Several members cuestioned the reliability claim made by the
applicant.

3. Emergency Planninc

3. Karner, Ari:ena Public Service Comeany, said that the
apc11 cant is in the precess of deveicping a statien emergen-
cy plan to be submitted to the State of Arizona (see
Appendix X) . He said that in accordance with Arizona law,
Maricopa County must have an emergency plan and has de
responsibility for off-site energency response.

4. General Cuestions

In answer to a question, J. Allen said that the electrical
systens are adequately protected frem electrical transients,
including lightnirt3

-3-
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In answer to a question relating to de analyses for very
small break LCCAs, E. Scherer, CE, said dat his company
analy::ss breaks from de minimum at which de make-up system
can no longer replenish the losses to the double-ended pipe
break. In response to a further question regarding analyses
for situations where the heat icst through a small break is
less than decay heat generation, he said that CZ nornally
relies en steam generators to dissipate decay heat. If the
steam generators were not availacie, there might be Other
ways of removing this heat.

F. Caucus

Members were polied, and agreed dat they ceuid write a report
on the application for a construction permit for the Palo Verde
Nuclear Generating Station, Units 4 and 5. Members identified
the itens that they believed should be included in the report.
Se Cairman infor=ed the applicant, however, that in view of
the recent accident at Three Mile Island, the Committee might
defer ccmpletion of the report until a better understanding
of this accident can be developed.

III. Meetinc on Secuovah Nuclear Power Plant, Units 1 and 2 (CL)
(Cpen to Puolic)

(Note: Richard P. Savio was the designated Federal Employee for dis
portion of da meeting.]

A. Succcmittee Recort

Mr. Mark, Sube mittee Chairman, briefly described the design of
de Sequoyah Nuclear Power Plant, Units 1 and 2, and its site,
and discussed the major issues of the review (see Appendix
XI.)

I. Catten, AC",S Consultant, raised de folicwing additional
matters:

e de need to analyte an expansion wave, and its potential
effeces, frem a piping break back into de core.

e the need for an analysis of the response of the steam
generator to a blowdcwn en de primary side.

there is a need for docu=entation en the adequacy of the 1-De
and 2-D codes.

1374 M3
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(Note: J. Gilliland, Tennessee Valley Audority (?rn), coordina-
ted presentations fo r the applicant; H. Silver for the NRC
Staff.]

3. Status of de NRC Staff View

H. Silver discussed the cutstandirr; issues, the confirmatory
issues, and the generic issues that were addressed in de SER
(see Appendix XII) . He noted dat additional information has
been requested frem the applicant on one additional issue,
foundation engineering. A response is expected by mid-April.

C. Acclicant's Presentatiens
.

J. Gilliland discussed de 7/A organi:ztion, the organi:stion of
its Office of Powr, ard the emergency plan interfaces between
the varicus state, local, national organizations and 77A (see
Acpendix XIII) .

D. Plant Locatien and Site

D. Lambert, 7/A, described the Sequoyah locatien and some of the
site features (see Appendix XIV).

In answer to a question regarding the configuration of the
pressuri:er pipi:rg, S. Varga, NRC Staff, said $at the staff
understands de preolem, and will be reviewing piping configura-
tions carefully. R. Sero, Westinghouse (W), said that the
pressuri:er piping connection does not go celow the hot leg

-

level, and the piping therefore would not act as a mancmeter. E.
G. Seasley, Tra, said that the pressurizer cernecticn joint is at
the top of a horizontal section of the hot leg pipe and carnot
form a icop seal.

E. ~her.al and Hydraulic Desicn Parameters

D. Iamtert discussed the similarities and differences in the
thermal and hydraulic design parameters between de Sequcyah
plants and the McGuire plant (see A pendix XV) . In answer to a
question, D. Lambert said that containment isolation occurs
eider en high contai=ent pressure or initiatien of high pres-
sure injection systems. There is no automatic containment
isolation for high centainment radiation, hcwever, the contain-
ment ventilation system does isolate on high radiation signal.

'3/4 M4
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H. Silver noted dat isolation en high radiation signals is act
requi.ed by the NRC Staff, and dat many other plants also do not
isolate en this signal.

S. Varga, NRC Staff, offered de opinien that de event which
produces high .adiation in the centaiment will provide initia-
tien for isolation of de contai=ent.
Mr. Ckrent t. .ught it strange dat the condition that de con-
taiment is provided to protect against. does not actuate de
centai=ent isolation.

F. Constructicn Status

W. Popp, T/A, noted de status of construction of the 2equoyah
Plant as follows:

Unit 1 is 97% complete,e

Unit 1 is ** ell into its precperaticnal test prcxgram, havinge

completed or started 90 of 150 tests, with 40 more starti :q
within the next few weeks,.

e hot functicnal testing as scheduled to begin en Apri 7,

the plant Operating staff is accard and trained,e

the radiological health staff is aboard, ande

sec'.:rity will be established for Unit i cc:=encing with dee

hot functional testing program.

In answer to a question H. E. McConnell, ':"/A, said that the
switch gear will be tested throtx;h normal practices, but that
there is no special program for this testing.

2. Zudans, AC7S Censultant, suggested dat it might be useful if,
in its prestartup program, 7/A measured de non-cendensable gases
present in de primary cooling system. He also recrmended that
instruments be available to chart physical conditions in the
primary systen, such as de location of water and steam.

In answer to a question, D. Lamhert said that de applicant will
have a loose parts monitor in place in Sequcyah Unit 1 prior to
ascension to power at the lat&st.

' kI . > 9' .
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G. Ceerator Traininc Procram

W. Pepp descrihed de operator training program at Segmyah. He
said dat seven years ago the first group of licensed Operator
trainees, a group of 15 people recruited from fossil fuel plants
and 3rewns Ferry, began deir training. Scme of these potential
operators had been trained fo r the T4R at Cak Ridge. These
trainees each had 10 to 20 years hands-en plant operating experi-
ence, and -hey were being trained to teceme principal super-
viso rs. Abcut a year later, a sacend group of ycunger men with
experience ranging from 5 to 10 years in large plants, were
given a 12-week basic nuclear course. S en Sey were sent to the
Oak Ridge National Lacoratory for 'their reactor operating experi-
ence and to get de reactor startu s dat dey needed dccumented-

for their licensing. Follcwing that, they received a W co-li-
cense training program, wnich censisted of 12 weeks' ebser/ation
training at eider Point Beach or :'icn. Folicwing dat, they
received a 12-week simulator certification course at Zion.

Mr. Kerr recuested that de NRC Staff check de recuirements in
ccerator training regarding experience in starting up nuclear
power plants.

Follcwing offsite training, de trainees received a 400-hour W
1ecture series. They wre audited for de NRC operator examina-
tion by W, and given a license review course. In January 1979,
they teck de NRC cold license written examination. Last send
they toen the cral examinations.

In addition to de 22 trainees su mitted for de cold license
examination, there are four more cold license cardidates taking
ebser/ation training at D. C. Ccck. When Secucyah reaches 20%
power, 12 operators will take the het license examination.

In answer to cuestions regarding de capability of the simulater
to hardle both anticipated and ancmalous transient pr:clems, R.
J. Johnsen said dat the simulater is' dynamically modeled to 140
pr'e-programed malfunctions. Se =cdel itself ccmcensates for te
operator behavior. He said dat the readcut on de simulater is
ecuivalent to dat in da centrol recm of an operating reactor,
and that additional information is not provided by the simulater.
The simulator provides a real time integration solution to
differential ecuations.

)/ t l9b!
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W. F. Popp noted that once an cperator is licensed, he must be
re-palified periodically, and receive a minimum cf 36 hours per
year of supervised training $at includes 32 hours of simulation
training. Fur 2er, because of attrition, pr: motions and trans-
fer, new operators must constantly be trained. As a result, T'IA
'aas a very detailed ccerator training program.

In answer to a question, R. J. Jchnson said bat de minimum
recuirement to qualify for cperator training is a high school
education, but that, in fact, apcroximately 25% of de trainees
may be college educated. He inferred that the ""/A training
program is compar*'= o a 2 year college "echnical program..

H. Seismic Desien Criteria and Oualification Procram

1. Overvies

H. Silver noted that for pur;cses of determining de safe
shutdown requirements for the Sequoyah plant, de historical
earthquake in de Ridge Tectonic Province, in which Sectoyah
is located, the Giles County earequake of 1897, was assu=ed
to recur anywhere in 2e province. This earthcuake has been
described by a Modified Housner Spectrum as 0.lSg. No
evidence has been found indicat ig faulting or other unsafe
geological features. *here are no kncwn geological struc-
tures that would cause surface displacement er tend to
localize earthquakes.

While de NRC Staff's evaluation of the centrolling earth-
cuake has not changed since de CP : . view, the characteri:a-
tien of ground motion has changed. The Standard Review Plan
new requires a plant in this region to be designed to Reg.
Gaide 1.60. Therefore, de NRC Staff recuested 2e Acpli-
cant to provide information that would confirm de adequacy
of the Sequoyan seismic design. "he NRC Staff has examined
the availacle data, and concludes dat the current design of
Secuoyah is adequate to wiestand de effect of de assumed
earthcuake without less of capacility, and to perform 2e
recuired safety functions. Ecwever, becausa de Sequoyah
design spectrum is icwer than de selected 94th percentile
site specific spectrum at frequencies of interest, and
because 2e censideratien of str'.ctural margins involves
engineering judgment, the SRC Staff initiated a program to
quantify margins of structures and ccmcenents.

2 5 / 4. P) /
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2. C : arisen of Secuovah, Watts Bar, and Bellefente
Nuclear Plants Too-ef-Recx Design scectra for
Reinforced Cencrete structures

L. Reiter, NRC Staf f, ccmpared the top-of-rock design
spectra for reinforced concrete structures among the Sequc-
yah, Watts dar, and Bellefonte plants (see Appendix XVI) .

M. Trifunac, ACM Consultant, noted dat his calculaticns,
assuming different in:ensities at de site, indicate dat

e for a Modified Mercalli (yM) Z ear 2 quake, there is a
20% chance that 0.lSg wculd be exce+ fed, and a 51 chance
dat 0.25g acuAd be exceeded,.

for a MM VII ear $ quake, dere is a probability of 50%e

that 0.18g would be exceeded, and a probability cf 35%
2at 0.25g wuld be exceeded, and

for a MM VIII ear 2 quake, there is a 75% chance date

0.13g 'aculd be exceeded, and a 60% chance that 0.25g
w uld be exceeced.

Se above calculatiens assume dat de plar.t foundations are
on rock, and dat horizontal ground motion only is being
censidered. He further stated that he believes dat de 7%
critical damping factor assumed by de NRC Staff is too
optimistic. He questioned de correlations betwen de
assumed earthquake intensity and de magnitude. He conclud-
ed by questioning 2e assumed value for a SSE of 0.13 .,9

In ansaer to a questien regarding de NRC Staff's conclusien
regarding de relative values of de average risk of exceed-
ing de SSE for Sequoyah and Phipps Send, M. Trifunac said
that intuitively dese values seemed reasonable.

In ans-er to a questien regardir:g the reliability of calcu-
lated values for the probability of a serious accident
caused by an earthquake at de site, L. Reiter said dat in
general, de precability nu=bers seem to be in de proper
rarse for de 1000 to 10,000-year eardquake. S e NRC Staff
obtained confidence frcm the fact that these relative
numbers are stable for fluctuations of several orders
of magnitude of absolute risk. The acsolute risk is not
known, but de NRC Staff believes dat the ~eeismic hazard

-2 -4slene is sccethirg of the order of 10 to 10 .

-14- [4 )N .
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In answer to a questien regarding de adequacy of de 7%
critical damping factor, J. Knight, NRC Staff, said dat the
advice received by the NRC Staff from its consultants
indicate dat the 7% factor is appropriate.

3. Structural Marcins

F. Rinaldi, NRC Staff, discussed the 7/A structural seismic
re-evaluation, and deir recalei.atien of seismic margins
(see Appendix X'/II.)

4. Cem:enents Review

J.R. N. Rajan, NRC Staff, discussed de piping and mechani-
cai equipment review for seismic design margin (see Appendix
XVII).

In answer to a questien, D. Centen, 7/A, noted that ?/A did
not review all of the piping and ccmponents, but rather
reviewed a characteristic sample of de equipment e.nd
piping.

.dr. Ckrent recccmended dat the NRC Staff review all de'

plants in de eastern United States regarding seismic design
to assure th,st for an event dat has a prcbability on the
order of 10 ' per year, there is assurance of safe shutde*n.

-

5. ?lA Restense

F. F. Hand, TIA, respended to the NRC ccmments. When de
structure was reanalyted, ?/A used a scectrum bcunding de
34th percentile of the ear 2 quake records. 2e structures
were analyted using the respense spectrum analysis technique.

In order to perform d e calculations, floor respense spectra
were needed. '"r.e easiest and censervative way to obtain the
floor rescense spectra was to take de time histories used
for Sequoyan, and to determine what factor dey had to be
multiplied by so that de Sequoyah spectrum was raised to
adequately er.velope the 34th percentile spectrum. The
resulting number turned out to be, for the hori: ental
motion, 1.53. Se vertical actions . chat were used were
2/3 of de old hori: ental motiens. The multiplying num er
for de vertical motion was 1.07.

'

'374 M9
-15-



.

.

9 G, 7 m
D D

-

TALah J A/ h,

MINUTES CF THE 2285! ACRS VEE nc April 5-7, 1979

I. Ice Condenser Leadino

Mr . .vark noted dat 7A profited frem infor atica received from
predecessors using ice cendenser systems, in that de ice loading
at Secucyah is uniform.

J. Emercency Core Ccclina Systems

D. Dcenerty, Ta, provided handouts for de apper head injection
system, and de analytical model used to evaluate it (see Ap;en-
dix XIX). He discussed the meched used to pressuri:e de acet=u-
lators, and the precautions taken to keep nitrogen and other
ncn-cendens t le gases frca de coolant.

.

In answer to a question, P. J. Docherty, ' , noted that there isd
no way to vent ncn-cendensable gases frect the reactor vessel
head. He said that the s=all breaks are analyted frcm cne sq.
in. to larger breaks. For 3/3 inch diameter and smaller breaks,
the charging system makes up for icst inventory. For 1/2 inch
breaks, even with icss of the charging pumps, intermediate-head
safety injection prevents core 'uncevery. He said that if there
were some way for nitrogan to get into the system, it could
interfere with flow.

K. Caucus .

Memcers were pc11ed, and agreed dat dey would try to write a
report en de Sequcyth Nuclear Pcwer Station, Units 1 and 2.
Mercers identified items they believed shculd be included in de
report. The applicant was informed that the Committee might
defer ccmpletion of its report until a better understanding can
be developed of the implications of the varch 29,1979 accident
at "MI-2.

J. Gilliland noted that the Sequcyah plant ccepletion is late
already, and dat additional fuel ecsts for replacement pcwer
amcunt to S400,000 per day. He said that the Secucyah plant is
both vital and needed. He also said that the plant is well
designed, well built, well reviewed and de operating personnel
are well trained. Fuel leading is scheduled for mid-June. Es
voiced de hope that de ACRS re;crt would be completed before
the operating schedule for Sequcyah is impacted.

D. Vassallo said that the NRC Staff needs at least a month after
receipt of a C =mittee report before it .can issue an operating
license.

'374106-16-
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IV. Meetinc en Safetv-Related Ascects of the Tokamak Fusion Test
Reacter (Cpen to Puci;c)

[ Note: James M. Jacobs was the designated Federal Empicyee for this
portion of de ceeting.]

A. Macnetic Fusion Procram Overview

J. E. Sauclit , Cepar*:.ent of Energy (CCI) provided an overview
of CCE's magnetic fusien program, including de program's organi-
:stion, magnetic field configuraticn studied, the objectives of
the program, goals f:r fusion power reactors, new devices recent-
ly c cpieted, de :ecnnical progress cu 1cck, Operating charac-
teristics of fusien devices, and a future time table for fusion
development (see Appendix XX).

3. Tckamak Fusion Test Reactor (TP"R) Procram

W. .varten, DCE, discussed the TP"R program, including cbjectives
of the program, the current project status, a description of the
Princeton Plasr.a Physic Laboratory, a description of the TP:R
complex in that laboratory, the TT:"A energy flew, radiction dose
criteria, safety ccncerns, gas flow, potential safety differences
between PWRs and One TFTR, fire safety criteria, electrical
safety, criteria, centrol system philosophy, tritium handlirs
philosophy, ficed hazards, tornado criteria, earthcuake criteria,
cumiity assurance plans, operatiens philosophy, test cell build-
ing design, tritium supply system design, tritium cleanup system
design parameters, primary p:ver systems, standby power, cceputer
parameters, este systems, centents of tne preliminary safety
analysis repo rt, technical specifications and plans to upgrade
the facility in the future (see Appendix :CC) .

In answer to a question, J. E. Paublit: indicated dat DOE is
currently developing review procedures and appropriate requira-
ments for NRC review of fusi'en facilities.

7. 0 eliminarv Investicatier of *.he .treh 8,1979 Accident at
Three Mlle Isiarid Nuclear Station Unf t 2 (Ccen to Puclic|

[ Note: Paymond F. Fraley es de designated Federal empicyee for
this portien of the meeting.]

A. ACRS Censultant's Recort

C. Michelson, AC'iS Censultant, noted de secuence of events (as
believed at this early date) during the March 29, 1979 accident

15/4 101
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at Three Mile Island Nuclear Station, Unit 2 (~MI-2) . He then
pcstulated a pessible scenario, identifying plant conditions,
matched to the sequence of events. He identified the key cer:po-
nents of the reactor primary system and de steam generater, and
noted deir relative locations. Frem preliminary data that he
had received, he pcstulated de conditiens and causes of de
events that appear to have cccurred. :n describing the postu-
lated details of the transient, C. Michelsen noted his opinion
that the pressuriter level indicater was probably reading reasen-
acly accurately, and that in such a system, vnere dere is de
possibility of a icep seal between the pressuri er and the
pricary circiatien system, it is not unusual to have adequate
level in de pressuri er and ' udequate ecolant in the ecoling.

system. He suggested that with the drop of pressure in the,

system, the saturation temperature of de water was reached, ard
boiling could not be prevented. Once boiling began, vapor
bubbles developed at the high points in the piping of the system
and, if forced circulation was icst, natural circulation eculd
not be achieved. With the shutdcwn of the main coolant pumps,
forced circulation as lost.

3. NRC Staff Recert

D. Eisenhut, NRC Staff, discussed tne preliminary reports of che
sequence of events at 'MI-2 (see Appendix XXII) .

D. Eisenhut noted dat as a result of dis accident, the NRC
Staff is requiring all of de utilities -no operate Sabcock and
'vilcox reactors to take de folicwing reasures:,

e reverif'i that de energency feed water bicek valves are
open,

e cautien Operators to ecserve all instrumentation during
severe transients, and not to rely solely on pressurizer
level indication,

after high pressure injection acetfaticn, permit this systeme

to operate until either t o icw pressure injection pumps are
running, or de high pressure pu=p has operated for at least
20 minutes, to de point nere the het leg and cold leg
tenceatures have dropped to de point dat dey are at least
50 below saturatien temoerature,

' 5 / 4 F02
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e at least one pump in each primatf coolant lecp should be
continued in operation, and

e if the ECC systems actuate, the containment shculd be
isolated.

D. Eisertut described the current status of de plant, noting
dat pressure is being maintained at approxi .ately 1,0C0 psig,
the average inlet and outlet temperatures are approximately
280*F, heat is being removed drough steam generator A, which
has a secondary pressure of 33 psig, and that the peak temcera-
ture being recorded is about 4CO'F. Cne hydr: gen recom iner is
operating, a second is in standby. Hydrogen concentration in
containment is approximately 1.9%.

Members noted their opiniens of the inacpropriateness of in-core
thermal couples not being able to be read to their full scale,
but rather being cut off at approximately 700 by the plant
ecmputer. '" hey noted surprise that, during de course of this
accident, no measures were taken to be able to read de temcera-
tures that could be indicated by these dermeceuples.

3. Eisenhut noted that the National :.aboratories and other
consultants are working with the NRC Staff to analyte this
accident.

In answer to a cuestion, D. Eisenhut said that the NRC Staff dces
not have de cacability to simulate a wide range of transients in
reacters; it can only simulate preset transients.

D. Eisenhut said that Staff plans to analyte de event to get a
clear understanding of the transients, to review the safety
analysis of bounding feedwater transients that have been formu-
lated and to ecmeare dese with the experience at SI-2 and other
S&W plants.

P. Check, NRC Staff, said that operator training is also under
review.

.. Higgirtotham, NRC Staff, discussed the releases of radioactive
materials f rom the MI-2 accident, and also noted that the
Region inscectors arrived en site at apcroximately 10:45 a.m.
on March 29, 1979. . This team was eculpced to do some offsite
measurements, and dey proceeded to implement a procedure under

I )|lk | W- s_13_
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*attich Sey 'aculd cperate. By afternoen, a CCE helicopter was
available, and aerial surveys were begun, and the plume was
tracked and defined. Se NRC received cccperation and ccordi-
natien frcm de State of Pennsylvania, the Bureau of Radiological
Health, FZd, and EPA.

C. Michelsen noted dat the cperation of the pressuri:er heaters
must be maintained in order to keep pressures above saturation
condition during the cooldown of the da:. aged plant. If these
heaters are lost, it culd be necessary to rever: to naturala

circulatien to ecol the plant.

C. Executive Session

The Commitee discussed methods by which to proceed with its
investigation of the "MI-2 accident.

1. Schedule for Cemittee Activity in Harrisburg

The Ccmmittee agreed that Members and Consultants, as
available, should go to Harrisburg to observe recovery
operations at NI-2 and gather infor ation as apprcpriate
for review by the Committee. ACRS Staff members would
acccmpany the Cccmittee Me-ters as necessary. Merters are to
use their discretion regarding the length of time they
remain in de Harrisburg area. The following schedule was
set up:

Date Meccer(s) Censultant(s) AC9S Staff

April 6 Bender 'dr ight
Lawreski

April 7 Bender 'dright
Lawreski

April 3 tawrcski 'dright

April 9 Etherington McCreless

April 10 Etheringten Michelsen McCreless
Ray

,

'3/A 104
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Date * emeer (s) Censultant (s) AGS Staff

Acril 11 McCreless

April 12 Catten McCreless

April 13 Catten McCreless

A=ril 14 Catten McCreless

April 19-20 !.awreski (if needed) as needed

2. Areas for Consideration

C. Michelsen stggested that the Ccamittee shculd consider
two specific areas in the wake of the TMI-2 accident:

shutdcwn and recovery operatiens at M-2, ande

changes in equipr.ent and cceratien at other operatinge
B&W-designed plants.

The Corraittee agreed that the shcrt-term matters, including
both de securing of the plant and the 1: mediate i-cli-
catiens of de M-2 accident will centinue to be studied bv

'

the full Cemittee.

3. Subcemittee Accoint:nents

"'he Chair an appointed an ad hec suWttee to study de
long-term implication of the TMI-2 accident, with Mr.
Ckrent, Chairran, and Messrs. Carbon, Mark, Plesset, and
Siess. The Chairran also appointed additienal merters to
the mI-2 subccmittee. We new rakeup of this succcmittee
is Mr. Etherington, Chairran, and Messrs. Bender, Kerr,
Lawreski, Moeller, Ckrent, Siess, and Shewiren.

4. Scecial Acril 16-17, 1979 AGS Meatina

The Cemittee agreed to schedule a special AGS reeting to
be hold in Washington, D. C., en Acril 16-17, 1979. The
main business to be considered at this meeting will concern
the M-2 accident and its implicatiens to other nuclear
power plants. Me:2ers requested that the AGS Staff obtain

I5/4 iOb-21-
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copies of the replies :: IE Sulletin 79-05 to operators of
S&W reactors, dated April 1, 1979. Replies to this bulletin
are due on April 10.

The replies and the resulting NRC actions should be avail-
able for the Ccemittee's censideration at the special
eeti.g .

Me.eters discussed and set u= a tentative list of topics to
be discussed at the April 16-17 special ACRS meeting.

An analysis of reacter resconse to stall-break LOCu ise

necessary.
.

* Current codes do not adequately model de reactor re-
sponse to small-break LT.As; the codes cannot be inter-
polated accurately.

e Current codes do not medel the location of a break.

If a break changes in si:e, the analyses beccme invalid.e

5. Problems Identified so far Relatina to PWRs

Members identified a numcer of problems or lessons learned
from de preliminary studies of de tiI-2 accident, and
prioriti:ed dem into four lists A-3 (see Acpendix X;CII) .

Analyses similar to ecse recc= mended for S&W plants shculd
also be made en Ccmbustion Engineering Plants. S e problems
may not be the same, but plant performance with respect to
small-break '.ZAs is new not known..

W plants without upcer head injection systems are similar to
Ccmbustion Engineering plants. Se u=cer head injection
systems may make difference in plant performance, but that
is not new fully understood.

Memeers identified the follcwing i= mediate problems with
regard to other Babecek and Wilecx reactors:

It is necessary to understand de 24I-2 accident as socne

as possible and to provide gecd operating instructions to
operators.

'5/4 106
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If the above can be done in a few days, other B&W plantse

could run safely on tne basis of accident probacilicy.

If accve measures cannot be acccmplished in a very short*

time, B&W reactors probacly should be shut down.

* Indicatien of ecolant level in de core is a minimum
recuirement.

a. Recent Infor atien from Harrisburc

C. Michelsen, ACPS Censu1* ant, upon his return frem
de ~MI-2 site, reported the fol'.cwing:

The primary coolant pump 1A was shut down, pump 13*

was started, and as a result the temperature
profile of the damaged 3.I-2 core shifted signifi-
cantly (see Appendix CCV) .

Most NRC work is being conducted in the Harrisburg*

area; de Bethesda Imergency Response Canter is
being reduced to an information center relating to
this accident.

e A cadre of 250 to 300 engir.eers and technicians
from private industry have been assembled to
wrk on de preelems,

o Current efforts relate to the removal of hydrogen
frem the primary system,

e Additional effort is being expended to remove radio-
active =aterials frem the auxiliary building.

Primary system instru=entation is operating.e

e Danger from core melt is believed to be passed.

'derr.::ers of de NRC Staff seen to have good workinge

. elations with the industrial cadre.

t3/4 10/
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VI. Execurive Session (Cpen to puolic)

(No te : James M. Jacobs was the designated Federal employee for
bis portion of 2e meeting.]

A. .veetina with NRC Co:missioners

':te Cotmittee agreed on topics dat dey wished to discuss with
the NRC Commissioners at the Joint NRC-ACRS Meeting held on
'"hursday afternoon, April 5, 1979.

3. Future Sc.Y iule

Members agreed on issues and projects to be reviewed at the
.

229th and subsecuent ACRS meetings (see Appendix II) .

C. Subcomittee Activities

A schedule of future subcormittee activities was provided to
de Members (see Appendix III) .

D. Subcomittee Recorts

1. Reculatorv Activities Subcomittee
.

The Committee concurred in the Regulatory position on
Regulatory Guide 1.140 (Rev . 1) , Desien, Testine, and
Maintenance Criteria for Nor al Ventilation Exhaust Svstem
Air Filtration and Adsorttion Units of Licht-dater-Cooled
Nuclear Pcwer Plants (see Appencix XXV) .

2. Power and Electrical Svstems Subcomittee

Mr. Ray recapoed de incident dat occurred at Arkansas
Nuclear 1 (ANO) regarding degraded voltage and loss of
off-site power (see Item IIC3 preceeding) . He noted ce
manner in wnich safety systems were Jeopardi:ed oy the
decrease in voltage. He noted that matters regarding
off-site power are considered in different manners at
different plat.ts.

The Power and Electrical Systems Subcommittee, as a follow-
on to de review of the pcwer suoply failure at ANO, will.

consider de current regulatory recuirements for auxiliary
pcwer supplies and will evaluate the adequacy of onsite

-24- - IM1;'/4
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power systems and also determine wnether Regulatory Guide
1.68, Preceratienal Testinc, provides for adecuate testing
of the accve systems to assure safety.

Mr. Ray will provide the LIR Subece:nittee with an evaluation
of the incident at ANO.

3. Reacter Safety Research Schecmittee

Mr. Siess, Coordinato r for the annual safety research
report, proposed a schedule for preparation of the re;crt
(see Appendix XXIV).

E. NURIG-0531

Following a brief discussion of the NRC Staff Re;crt, NUREtr-3531,
Investication and Evaluation of Stress-Corresien-Crackinc in
Picinc of Licnt-Water Reactors, tne Metal Ccmoonent Subccmmittee
agreed to review the report and determine if proposed corrective
actiens are appropriate.

In view of the record of censideracle stress corrosien cracking,
the Reliability and Pro' coilistic Assessment Succcmmittee agreedc
to re-evaluate the reliability of ECOS in nuclear plants.

F. ACRS Recerts and Letters

1. Three Mile :sland Nulcear Statien Unit 2

The Committee prepared an interim report on de Bree Mile
Island accident providing ACRS interim recommendations
regarding de March 29, 1979 accident (see Appendix XXVII) .

2. Secuevah Nuclear Pcwer Plant Units 1 and 2

Se Committee considered a draft report en its review for an
operating license for the Secuoyah Nuclear Pcwer Plant, Unit
1 and 2, but deferred completion of this report to the
Ccmmissioners until a better understanding can be developed
of the implications of the March 23, 1979 ' accident at
"MI-2.

Se ACRS Staff was recuested to ascertain whether it wuld
be useful, for the Committee to recer:nend temporary coeration
of Secuoyah 1 at :ero powr for testing purposes, without a
repo rt from the Committee reccmmending issuance of an
operating license.

' 3 / 4 i ft9_,s_
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3. Palo Verde Nuclear Generatine Station, Units 4 and 5

"he Ccanittee censidered a draft report to the Cec::issioners
on its review of the application for a Construction Permit
for the Palo Verde Nuclear Generatire; Station, Units 4 and
5, but deferred completion of this report until a better
understanding can be developed of the implications of the
March 29, 1979 accident at ".I-2.

O.e 223th ACES Meeting was adjourned at 3:00 p.m. , Saturday, Acril 7,1979.

'
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APPENDIX II *<
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_

ACRS FUTURE AGENDA 4/2/79

ACRS MEETING TYPE OF REACTOR SER ISSUE
-

.

PROJECT REVIEW VENDOR DATE

l%Y

MILLSTONE 2 STRETCH PONER CE 4/9/79
ATWS

COMBINED LOADS

.

JME

tiotlE

JHLY

SHOREHAM OL GE 6/1/79
LASALLE 1&2 OL GE 6/1/79
FNP 1-8 ML 11 6/1/79

AUGUST

WATTS BAR 1&2 OL W 7/2/79

SEPTEMBER

Sail DNOFRE 2&3 OL CE 8/1/79
SUMMER 1 OL H 8/1/79
HAVE!! 1 CP W 8/1/79'

.

.
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* UNITED STATES

y Y i c!( [ g
. , . ,

p, NUCLEAR REGULATORY COMMISSION
O .g' [ ./ j ADVISORY COMMITTEE ON REACTOR SAFEGUARDS .

g .j [ WASHINGTON. D. C. 2o555

.....
April 7, 1979*

.

.

ACRS Members

SCHEDULE OF ACRS SUBC0!!MITTEE MEETI!;GS. A';D TOURS

The following is a list of tours and Subcommittee meetings cur-
rently scheduled, subject to the approval of the Advisory Com-
mittee Management Officer. If you are listed and cannot attend
a meeting, or if you are not listed but would like to attend,
please advise the ACRS Office as soon as possible.

.

Most hotels currently being used by ACRS Members in the down-
town Washington and Bethesda areas require a guaranteed reser-
vation if arrival is scheduled after 6:00 p.m. Failure to use
a room under these conditions involves forfeiture of the cost.
Please advise the ACRS Office as soon as possible if you cannot
attend a meeting for which you are scheduled so that reserva-
tions can be' cancelled in time to avoid this.

\~ ~

j %_ -

,
_

M. W. Libarkin
Assistant Executive Director

.

for Project Review

cc: ACRS Technical Staff
M. E. Vanderholt
B. Dundr
R. F. Fraley
M. C. Gaske
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APPENDIX IV - Palo Verde, Units
4 and 5: Project Status Report

*

.

PROJECT STATUS REPORT
PALO VERDE, UtilTS 4 AND 5.

ACRS C0tiSTRUCTION PERMIT REVIEW
APRIL 6,1979

WASHINGTON, DC

PROJECT: Palo Verde, Units 4 and 6 (Construction Permit Review)

DESCRIPTION:

Palo Verde, Units 4 and 5 are replicates of Palo Verde, Units 1-3, located
at the same site. Units 1-3, in turn, are CESSAR-80 Standard Design Plants.
The plants are located on a 3800 acre desert site in Maricopa County,
Arizona, about 36 miles west of Phoenix. Arizona Public Service Company
is the largest percentage owner and has full authority and responsibility
to design, engineer, construct, operate and maintain the plant. Combustion
Engineering (CE) will provide the NSSS, and Bechtel Power Corporation is
the architect-engineer. Highlights of the plant and plant-related design
are:

NSSS: Two-loop CESSAR-80 Standard Design (3817 MWt) - 1235 MWe)

consisting of the following base systems.
(1) NSSS

(2) NSSS Control System

(3) Reactor Protection System
(4) Engineered Safety Features Actuation System
(5) Chemical and Volume Control System
(6) Shutdown Cooling System

(7) Safety Injecticn System
'

(8) Fuel Handling System

Con tai nment: Cylindrical , steel-lined, reinforced , post-tensioned,
concrete structure with a free volume of about 2.7 million-

cubic feet. Design pressure and temperature are 60 psi
0gauge and 300 F, respectively.

,
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Site: Exclusion area -- within the boundaries of the site
~

Low population zone -- 4 miles in radius

Seismic Design: SSE -- 0.20 g

OBE -- 0.10 g

Nearby Industrial, Transoortation, and Military Facilities :

There is, at present, no military, industrial, or airport facilities
within 5 miles of the site. The Applicant has noted that the Maricopa
County Planning Commission has a proposal under consideration for
construction of a petroleum refinery and energy-related research
facilities, 5.5 miles and 3.7 miles, respectively, from the site.

If these facilities are to be constructed, the NRC will evaluate

their impact on plant safety at the OL stage of the review.

Plant Cooling Water:

The plants will use a closed cycle cooling water system with
3 mechanical draft cooling towers per unit. Makeup water will
be provided from an on-site storage reservoir that receives water
from the city of Phoenix Water Reclamation' Project. The ultimate
heat sinks for each unit are Seismic Category I Spray Ponds. The
ponds will store enough water for 30 days cooling supply.

Project Schedule:

PSAR Docketed 3/2/78 Operation: 5/88 - Unit 4

SER Issued 2/21/79 5/90 - Unit 5

CP Decision Date 12/14/79 (Uni ts 1-3 opera-
tion 1s scheduled

Construction Begins Early 81 (both Units) for 5/82, 5/84, and
5/86, respectively)

OUTSTANDING ISSUES:.

NRC has identifed four outstanding issues requiring resolution. They

are:
(1) Review of the constructor's Quality Assurance Program (identi-'

fication of the constructor has not yet been made by the Appli-

cant).

(2) Review of the Applicant's financial qualifications (to be
conducted at a later stage of review). b-Il }}/4 |}
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(3) Review of the seepage analysis to determine the design
.

basis groundwater levels. Preliminary review indicates-

the safety margin between design and predicted groundwater
levels is less for Units 4 and 5 than for Units 1-3, due
to uncertainties in tree seepage from the unlined storage
reservoirs , and particularly the evaporation ponds near
Unit 5. NRC's position is that the design basis ground-
water levels for Units 4 and 5 be the same as that for
the evaporation ponds (930 ft. M5L). The Applicant wants
a design basis groundwater level that is 20 feet below
plant grade (923 and 920) for Units 4 and 5, respectively.

(4) Review of the revised CE ECCS evaluation model. Since issuance
of the CESSAR SER, NRC has determined that the strain upture
curve in the flow-blockage submodel may be nonconservative.
In response to a NRC request, CE submitted an alternate flow-

blockage model. NRC has concluded that sufficient margin
exists in the presently approved flow-hlockage model to offset
the possible nonconservative aspects of the strain-rupture
curve. NRC believes, however, that upon review of the alternate
flow-blockage model, changes to the ECCS evaluation model may be
neces sa ry.

NRC REVIEW:

This construction permit review is being conducted under NRC's " Streamlined
Plant Review Process" as an experiment in expediting Staff plant reviews.
As noted, Palo Verde, Units 4 and 5 replicate Palo Verde, Units 1-3. NRC

issued a CP for Units 1-3 on May 25,1976. Units 1-3 are CESSAR-80
Standard Design Plants. A Preliminary Design Approval (PDA) for CESSAR.

,

was issued on December 31, 1975. NRC discussed this expedited review
process at the Subcommittee meeting.

.
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ACRS REVIEW:
*

The ACRS reviewed and approved = PDA for CESSAR-80 at its 185th meeting

(September 1975). Approval of the CP for Palo Verde, Units 1-3 was
granted at the 187th meeting (November 1975). Copies of the Committee
letters are attached.

GENERIC ITEMS:

Following is a discussion of the status of action on ACRS generic items
as they affect Palo Verde, Units 4 and 5. It shculd be noted that the
Committee has resolved four items at the March 1979 meeting. These

items are asterisked and noted in the discussion:

II-l Turbine Missiles - Resolved due to peninsular orientation and
turbine overspeed prctection.

II-2 Effective Operation of Containment Sorays in a LOCA - Thi item

is under generic review by the Staff. NRC has a Reg. Guide in preparation
designed to address a portion of this issue.

II-3 Possible Failure of Pressure Vessel Post-LOCA by Thermal Shock -

Resolved for CESSAR by conformance to Appendix G.

II 4 Instrumer.ts to Detect (Severe) Fuel Failures - This item is under
generic review by Staff. The CESSAR standard Design does include instru-

_

ments to detect fuel failures. Use of these instruments is addressed
in Section 4.2 of the NRC Standard Review Plan.

*II-5A Monitoring for Loose Parts Inside the Reactor Pressure Vessel -

Resolved for Palo Verde by the Applicant's commitment to install a loose
parts monitoring system.

II-5B Monitoring for Excessive Vibration Inside the Reactor Pressure Vessel -
NRC is developing a task action plan for this item and considers it a-

Category B Task.

15/4 12/-

*This generic item was resolved by the Comnittee at the March 1979
Meeting. _g
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II-6A Ccmmon Mode Failures: Reactor Scram Systems - This item is under
.

generic review by the Staff. NRC is attempting to resolve this issue
as part of the ATWS resolution now under review by the Committee.

II-6B Common Mode Failures : Alternating Current Sources Onsite and Offsite -

This item is currently under generic review by the Staff. The review is
be conducted under Technical Activity No. A-35, " Adequacy of Offsite
Power Systems." A NUREG report addressing this item is scheduled for
completion by July 15, 1980. NRC also has a study underway to improve
the reliability of diesel generators. This study is included in the

scope of Technical Activity No. B-56, " Diesel Reliability."

II-6C Common Mode Failures: Direct Current Systems - This item is under
generic review by the Staff. Task Action Plan A-30 will address this
pro bl em . Following completion of this program, a NUREG report will be
issued, and a Staff position regarding the adequacy of existing acceptance
criteria for D.C. power systems will be developed. Completion is scheduled
for mid-1979.

II-7 Behavior of Reactor Fuel Under Abnormal Conditions - NRC believes
this item should no longer be carried as an unresolved generic item.

II-8 BWR Recirculation Pumo Oversceed Durinc a LOCA - Not applicable
to Palo Verde.

II-9 The Advisability of Seismic Scram - This item is under generic review
by the Staff. The NRC had proposed resolution of this item to the ACRS
in 1977, stating that the Staff does not propose to require installation
of seismic trip systems on commercial nuclear power plants. The ACRS
suggested that the seismic scram should be set at about 1/2 the SSE

value; the Committee also expressed interest in what the Japanese are
-

doing in regard to seismic scrams. NRC has learned *that the Japanese
do install seismic scrams in their reactors with trip levels set 1/2
to 2/3 the SSE design level. NRC now carries this generic items as

-

a Category D Task Action.
,,

A-tS
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II-10 ECCS Capability for Future Plants - This item is now included in
~

the research topics of the Commission's long-range safety research plan
for improved safety system concepts.

IIA-1 Ice Condenser Containments - This item is not applicable to

Palo Verde.

IIA-2 PWR Pumo Overspeed During a LOCA - This item is under generic
review by the Staff. CE has submitted a topical report on pump over-

speed which is under review by the NRC Staff. NRC is also performing
independent pump overspeed calculations during a LOCA. Results of
this study will be available during this year. The Staff has this

item under the scope of Task Action Plan B-68.

IIA-3 Steam Generator Tube Leakage - This item is under generic review
by the Staff. Both NRC and NSSS vendors are conducting studies on steam

generator tube degradation mechanisms. NRC also has an experimental
research program underway at Battelle PNL to verify burst and cyclic
strengths of steam generator tubes and to obtain leakage rate data.
The results of these efforts will be used to develop tube leakage rate
limits and plugging criteria which will be incorporated into Reg. Guides
and standard Technical Specifications. NRC is also reviewing the probability
and consequences of the main steam line break and LOCA, concurrent with

steam generator tube failures. The Staff is also evaluating the inservice
inspection programs for steam generator tubes. Task Action Plan A-4
addresses the above activities for CE steam generators.

IIA-4 ACRS/NRC Periodic 10-Year Review of All Power Reactors - Since
this item does not apply to facilities for which NRC review for an OL
has not been completed, this matter is not applicable to Palo Verde.

.'
IIB-1 Comouter Reactor Protection System - This item was erroneously
reported in the SER to be not applicable to Palo Verde. However, the.

CESSAR-80 design will use the CPC (Core Protection Calculator) system.

This item will be clarified at the March 29, 1979 Subcommittee meeting.

h~b ! j [ A+ !29
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* IIB-2 Qualification of New Fuel Geometries - This item is resolved
for Palo Verde at the CP stage of review.-

IIB-3 Behavior of BWR Mark III Containments - Not applicable to Palo

Verde.

IIB-4 Stress Corrosion Cracking in BWR Picina - Not applicable to Palo

Verde.

IIC-1 Locking Out of ECCS Power-Ocerated Valves - This item is under

generic review by the Staff and has been assigned Task Action Plan B-8;
this plan is currently under development.

IIC-2 Design Features to Control Sabotace - This item is under generic
review by the Staff, and is resolved for Palo Verde at the CP stage of
review by compliance with current Staff requirements.

IIC-3A Decontamination of Reactors - This item is under generic review
by the Staff and is included under the scope of Task Action Plan A-1S.

The Staff notes that, to date, there has been little experience with

primary system decontamination in operating U.S. ccmmercial power
reactors. EPRI has initiated research programs on decontamination,
and NRC will study the results of the Dresden Unit 1 primary system
decontamination now underway.

IIC-33 Decommissioning of Reactors - This item is under generic review
by the Staff and is included under the scope of Task Action Plan B-64

NRC noted that AIF and Battelle PNL have studies underway on reactor
decommissioning al ternatives . .

IIC-4 Vessel Succort Structures - This item is under generic review
by the Staff and is included under the scope of Task Action Plan A-2.
CE had submitted a topical report that argued that a break at the

,

' cold leg nozzle of a reactor vessel has such a low probability that
no further analysis is necessary. NRC has rejectec that-argument and

-

informed all PWR applicants that this analysis must be undertaken.

*This generic item was resolved by the Committee at the March 1979 Meeting.
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IIC-5 Water Hammer - This item is under generic review by the Staff
'

under the scope of Task Action Plan A-1. A series of subtasks are
being actively pursued in this area.

*IIC-6 Maintenance and Inspection of Plants - This item is resolved

for Palo Verde at the CP stage of review by compliance with NRC's
current requirements.

IIC-7 Behavior of Mark I Containments - Not applicable to Palo Verde.

*IID-1A Safety-Related Interfaces Between Reactor Island and Balance-
of-Plant - This item is resolved for Palo Verde at the CP stage of
review.

IID-1B Systems Interactions in Nuclear Power Plants - This item is

under generic review by the Staff and is included in the scope of

Task Action Plan A-17. NRC has determined that contract assistance
is necessary to complete this task.

IID-2 Assurance of Continuous Lona-Term Capability of Hermetic Seals
on Instrumentation and Electrical Eouipment - This item is under generic
review by the Staff and is included in the scope of Task Action Plan C-l .
A plan of action has been established, pending management approval .
Such areas as field experience, adequacy of current designs and quality
assurance practices , the practicability of testable designs , and the
need for the development of guidance criteria will be reviewed under

this task.

IIE-1 Soil-Structure Interactions - This item is under generic review

by the Staff and is included under the scope of Task Action Plan A 40.
An in-depth study will evaluate, from an analytical point of view, the
various techniques, including deconvolution analyses, being performed.

,- Attention will be given to requirements concerning variation of soil
,

properties, enveloping the response spectra at the foundation level, and
fixing a minimum value of the response spectra at the foundation level .

,

*This generic item was resolved by the Committee at the March 1979 Meeting.
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Attached is a cross-index of ACRS generic items vs. the NRR generic
It should be noted that with the March 1979 ACRS generictasks. .

items letter, the numbering system we have used in the past is being
This new system will

dropped in favor of a Arabic numbering system.
simply number the generic items 1-52 for the resolved items, and
the first unresolved item will begin with number 53.
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TABLE 0-1.

.

CROSS INCEX OF ACRS GENERIC ITEMS v5
NRA GENERIC TASKS

.

ACRS GENERIC ITEM NRR GENERIC ITEM

11-1 Turbine Missiles A-32 Missile Effects
A-37 Turbine Missiles

II-2 Effective Cperation of Contaiment C-10 Effective Operation of Containment
Sprays in a LOCA Sprays in a LOCA

II-3 Possible Failure of Pressure vessel A-11 Reactor Vessel Materials Toughness
Post-LOCA by Thermal Shock

II-4 Instruments to Detect (severe) Not yet considered by NRR. Will be
Fuel Failures considered as a Category C proposal.

II-5A Loose Parts Monitoring B-(0 Loose Parts Mon,itoring Systems

11-58 Monitoring for Excessive vibration 8-73 Monitorino for Excessive Vibration
II-6 Common Mode Failures C-13 Non-Random Failures

II-6A Scram Systems A-9 ATW5

II-69 Alternating Current Systems A-24 Qualification of Class IE
Safety Related Equipment

A-25 Non-Safety Loads on Class IE
Power Sources

A-35 Acecuacy of Offsite Power Systems
A-44 Station Blackout
B-56 Diesel Reliability

Same a' aboveII-6C Direct Current Systems A-24 s

A-25 Same as above
A-30 Aceauacy of Safety Related

DC Power Sucaltes
A-44 Same as ateve

II-7 Behavior of Reactor Fuel Under B-22 LWR Fuel
A normal Concitions

4

II-8 swr Recirculation Pump Overspeed 8-68 Pumo Overspeed during
During LOCA a LOCA

II-9 The Advisability of Seismic Scram 0-1 Advisability of Seismic Scram

II-10 ECCS Capability for {uture Plants 0-2 ECCS Ca: ability for Future Plants

!! A-1 Ice Condenser Containments 8-54 Ice Conderser Contairments

!! A-2 PWR Pump Overspeed During a LOCA B-68 PWR Pump Overspeed During a LCCA

!! A-3 Steam Generatee Tute Leakage A-3 W
A-a EE Stea- Ceae ate- Tute Integrity." A-5 S&W

!! A-4 ACRS/NRC Periodic 10 year Review Not a generic technical task. Is
of All Pc-er teactors

-

beir; treated.as a policy matter.
.

-
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. TABLE 0-1 (Continued 1
,

NRR GENERIC ITEM
ACRS GENERIC ITEW

Digital Computer Protection SystemA-19,

II B-1 Computer Reactor Protection System
LWR Fuel

.

Qualification of New Fuel Geometries B-22II B-2
Behavior of BVR Mark IIIB-10

II B-3 Behavior of BWR Mark III Containments
Containments

A-42 Pipe Cracks in Boiling water
,

i
Stress Corrosion Cracking in Reactors III B-4
BwR Piping

Locking Out of ECCS Power
,

B8
II C-1 Locking Out of ECCS Power Operated Valves

Operated Valves
Design Features to Control SacotageA-2S

II C-2 Design Features to Control Sabotage
Chemical DecontaminationA-15

II C-3A Decontamination of Reactors Decommissioning of ReactorsB 64
II C-3B Decommissioning of Reactors

A-2 Asymmetric Blowdown Loads
II C-4 Vessel Support Structures on the Reactor vessel

A-1 water Hammer
II C-5 heter Hammer

Occupational Radiation ExcesureB-34Maintenance and Inspection of Reduction
.

11 C-6
Plants

Mark I Short Term ProgramA-6
II C-7 Behavior of BhR Mark I Containments Mark I Long Term ProgramA-7

IsNot a generic technical task.
$af ety Related Interfaces Between being treated as a policy matter.II 0-1A
Reactor Islanc and Balance-of-Plant

Systems Interactions in NuclearA-17
II 0-1B Systems Interactions in Nuclear Power Plants

Po er Plants
Assurance of Continuous Long-Term

C-1Assu ance of Long-Term Capacility of Seals on Instrumentation andII 0-2 r

of Hermetic Seals on Instrumentation Electrical Equipment
and Electrical Equipment ,

Control Rod Orcp Accident (EWRs)
0-3Control Rod Orop Accident (BWRs)! E-1 Protection Against Postulated
8-16Rupture of High Pressure Lines Piping Failures in FluidI E-2 -

Outside Containment Systems outside Containment

B-63 Isolation of Lew Pressure
Isolation of Lcw Pressure From Systems Connected to RCPS! E-3
Hign Pressure Systems

.
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PVNGS LICENSING MILESTONES

6/74 FILE PVNGS 1, 2 & 3 PSAR

5/76 PVNGS 1, 2 & 3 CP

4/77 NRC NOTIFIED OF INTENT TO REPLICATE PVNGS 1, 2 & 3

8/77 REQUEST FOR QUALIFICATION REVIEW

12 /7 7 QUALIFICATION REVIEW LETTER ISSUED
(34 REGULATORY GUIDES AND STAFF POSITIONS TO BE
ADDRESSED FOR ALL 5 PVNGS UNITS)

3/78 PVNGS 1, 2 & 3 PSAR AMENDMENT # 17 FILED
PVNGS 4 & 5 PSAR FILED

; 9/78 PVNGS 1, 2 & 3 PSAR AMENDMENT # 18 FILED
PVNGS 4 & 5 PSAl't AMENDMENT # 1 FILED

1/79 PVNGS 1, 2 & 3 PSAR AMENDMENT # 19 FILED
PVNGS 4 & 5 PSAR AMENDMENT # 2 FILED

o

2/79 PVNGS 1, 2 & 3 PSAR AMENDMENT # 20 FILED
PVNGS 4 & 5 PSAR AMENEMENT # 3 FILED

3/79 PVNGS 4 & 5 SER

10 /79 PVNGS 1, 2, 3, 4 & 5 FSAR TO BE FILED
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INTR O D U CTIO N

PUGS 4 & 5

LOCATION:
APPL 10XIMATELY 3G Mll.ES WEST OF Tile NEAREST BOUNDADY OF
Tile CITY OF I'll0ENIX, MAft|COPA COUNTY, STATE OF ARIZUNA

NSSS: COMBUSTION ENGINEERING,INC,
SYSTEM 00 PWR

TURDINE:
GENERAL ELECTRIC COMPANY

? SOUllCE OF COOLING WATER:
.

$
CONDENSEn COOLING : SEWAGE EFFLUENT CONTRACTED FROM Tile CITY OF Pil0ENIX

OTiiER: WELLS

ARClllTECT ENGINEER:

BECHTEL POWER CullPORATION, NORWALK, CAllF011NIA

CONSTilUCTOR:

TO BE IDENTIFIED,_

u
N.

ENVIRONMENTAL CONSULTANT:^

NUS CORPOR ATION, ROCKVILLE, MARYLAND
-

u

GEOLOGICAL CONSULTANT:

FUGilu,INC., LONG BEAcil, CAllF0llNIA
,

FIGURE 4 '
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PVNGS 6 & 5 PARTICIPANTS

- ARIZONA PUBLIC SERVICE COMPANY 30.1%

- SOUTHERN CALIFORNIA EDISON COMPANY 32.3%

- DEPARTMENT OF WATER AND POWER, CITY OF LOS ANGELES 11.7% !
'- SAN DIEGO GAS AND ELECTRIC COMPANY 5.2%

- EL PASO ELECTRIC COMPANY 4.0%

7 - NEVADA POWER COMPANY 2.2%

O - CITY 0F ANAHElM 1.5%
'

- CITY OF BURBANK 1.0%

- CITY OF GLENDALE 1.0%.

- CITY OF PASADENA 1.0%

- CITY OF RIVERSIDE 1.0%

G
2 PROJECT MANAGER AND DPERdTING AGENT:

k ARIZONA PUBLIC SERVICE COMPANY
~

Figure 7
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PVNGS

CONSTRUCTION SCHEDULE

BEGIN CONSTRUCTION PVNGS-4&5. . . . . . . EARLY 1981

F U E L LOAD UNIT 1. . . . . . . . . . . . . . . 11 / 3 1

F UE L LOAD UNIT 2 . . . . . . . . . . . . , , 11/33

F UE L LOA D UNIT 3 . . . . . . . . . . . . . . . 11 / 8 5

FUEL LOAD UNIT 4. 11/s7..............

F UE L LOA D UNIT 5 . . . . . . . . . . . . . . . 11 /8 9

i

FIGURE 9
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APPENDIX VII - Palo Verde Units 1-5:
Exceptions to CESSAR

..

,

.

.

.

DIFFERENCES BETWEEN

PVNGS 1, 2 & 3 AND PVNGS 4 & 5

There are no differences in the power bicek designe

between all five units.

EXCEPTIONS TO CESSAR

Refueling water ter.peraturee.

'

(27 hours after shu: down)

PVNGS C ESS AR

s

' 12 50 F 13 5 F

FIGURE 10

.

9

.

9

4 33
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APPENDIX IX - Palo Verde 4 and 5:
Sequencer Design Features
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APPENDIX X - Palo Verde 4-and 5:
Emergency Plan

EMERGENCY PLANNING FOR PVNGS 4 and 5
o

.

o PROVISION TO EXPAND TO 5 UNIT STATION,

.

c RESPONDS TO VARIOUS EMERGENCIES INCLUDING

o MINOR PERSONAL INJURY WITH

RADIOLOGICAL COMPLICATIONS

o NUCLEAR ACCIDENT WITH OFFSITE

CONSEQUENCES

o MARICOPA COUNTY IS RESPONSIBLE BY LAW FOR

DEALING WITH OFF SITE CONSEQU.INCES

!5/4 lA0
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MARICOPA COUNTY, ARIZONA

NATURAL AND TECHNOLOGICAL DISASTER PLAN *

November 1977.

.

BASIC PLAN
.,

ANNEX A - DIRECTION AND CONTROL

APPENDLX - EVACUATION

ANNEX B - STORMS AND FLOODS

ANNEX C - EARTHQUAKES

ANNEX D - FIRE AND EXPLOSION

ANNEX E - CIVIL DISTURBANCES

ANNEX F - BOMB THREATS

ANNEX G - HAZ/.RDOUS MATERIALS INCIDENTS

ANNEX H - AIRCRAFT CRASHES

ANNEX I - SEARCH AND RESCUE

ANNEX J - NUCLEA'R REACTOR INCIDENTS
.

* BASED ON CALIFORNIA STATE PLAN

-

.

'3/4 161

-

.

9

e

Figure 19



ANNEX J NUCLEAR REACTOR INCIDENTS-

"

-

.

APPENDIX 1 - PALO VERDE NUCLEAR GENERATING STATION
LOCATION,

,

APPENDIX 2 - RADIATION COUNTERMEASURES

APPENDIX 3 - WARNING AND COMMUNICATIONS

TAB A EMERGENCY NOTIFICATION CHART-

TAB B - EMERGENCY NOTIFICATION CHECK LIST

APPENDIX 4 - EVACUATION

TAB A - EVACUATION ROUTES

TAB B - MARICOPA COUNTY MEDICAL FACILITIES

TAB C - RESIDENT NOTIFICATION SAMPLE MESSAGES

APPENDIX 5 - PROTECTIVE ACTION GUIDES

APPENDIX 6 - DEC ONTAMINATION

*
.

.'
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APPENDIX XI - Sequoyah 1 and 2: Proj egt, - -t

Status Report.

March 30, 1979
.

STATUS REPORT -
,

SEQUOYAH NUCLEAR P'. ANT, UNITS 1 AND 2.

'. o- k
The Sequoyah Nuclear Plant is located on the west bank of the ChickamugMa Lake

A
on the Tennessee River. The site is approximately 9.5 miles northeast of

,

Chatanoogaa, TN and is located in a rural area heaving no unusual characteristics.
The nuclear steam supply system (NSSS) and the initial core loading will be
supplied by Westinghouse Electric Corporation. The reactor containment will
be of the ice condenser type and the fuel will be the 17 X 17 "R" grid design.
Sequoyah will utilize the upper head injection (UHI) in the ECCS and will be
the second plant come before the Committee utilizing this design. The Sequoyah
is similar to the McGuire Nuclear Station which was the lead plant with the
UHI design. The ice condenser containment is similar to that used at McGuire
and D. C. Cook, Units 1 and 2 (D. C. Cook, Unit 1 utilizes the 15 X 15 grid
fuel design, while D. C. Cook, Unit 2 utilizes the 17 X 17 "R" grid fuel

design). Tables comparing the design features of the Sequoyah to similar
plants, along with some figJres illustrating important features of design
are included as Attachment 1. The Tennessee Valley Authority will act as
both the architect-engineer and the construction contractor.

The construction pemit for the Plant was issued on June 27, 1970. Constructian

was started on June 5,1969 and is currently about 97% comolete for Unit 1 and

80% complete for Unit 2. The Applicant's projected fuel load dates are

June 1979 for Unit 1 and December 1979 for Unit 2. It is believed that
these fuel load dates will be met.

The NRC Staff issued their Safety Evaluation Report on the Sequoyah plant
on March 1,1979. The NRC Staff's reevaluation of the seismic design base
for the Sequoyah plant appears to be the most substantial issue in this
review. During the construction pemit review, the NRC Staff concluded
that a modified Houser response spectrum anchored at 0.18g was acceptable,

*

as the safe shutdown earthquake. This conclusion was based on the assumption
that the maximum historic earthquake (the 1897 Modified Mercalli Intensity VIII

.'
at Giles County, VA) might re-occur anywhere within the tectonic province
in which Sequoyah is sited. The NRC Staff has since adopted the more con-
servative response spectra specified in Regulatory Guide 1.60,

p.qg !3/4 !64
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" Design Response Spectra for Seismic Design Nuclear Power Plants," and
,
_

would characterize a Modified Mercalli Intensity VIII earthquake with a
peak acceleration of 0.25g (Trifunac and Brady,1975). The NRC Staff
discusses the results of their evaluation in Section 2.5 of the SER.
The NRC Staff has required TVA develop a site-specific shutdown earth-
quake response spectra for the Sequoyah and to reevaluate the plant
response using the site-specific response spectra. TVA was also re-
quired to compare the probability of the safe shutdown earthquake being
exceeded at Sequoyah to other TVA plants that meet the Standard Review
Plan. The NRC Staff has concluded that the seismic hazard for the Sequoyah

plant was comparable to other plants in the eastern United States. The
NRC Staff will also require that TVA quantify the seismic design margins in
the safe shutdown and residual heat removal equignent. This process will
similar to what is being done for the Davis Besse nuclear plant.

Outstanding Issues, Confirmatory Issues, Licensing Conditions - Items
of Disagreement

The NRC Staff's summary of the Outstanding Issues, Confirmatory Issues,

and Licensing Conditions is attached. At this point, TVA has complied
with all of the NRC Staff's recommendations and there are no items of dis-
agreement listed in the SER. TVA did disagree vigorously with the NRC
Staff on the need for a study which would quantify the seismic design
margins in the safe shutdown and residual heat removal equipment but
has complied with the NRC Staff's recommendation. This issue is dis-
cussed in the introduction of this report.

ACRS Generic Items

The status of the NRC Staff and Applicant actions on the ACRS generic
items is as follows: (* indicates items suggested for inclusion in.

'

generic item list in ACRS letter.)

|
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53 - Turbine Missiles-

The Sequoyah facility has a peninsular turbine orientation and has a
turbine overspead protection system. With the exception of the essential
raw water cooling intake structure, this configuration protects all systems
important to safety from low trajectory turbine missile strikes. The Staff

has concluded that the probability of a missile strike on the intake struc-
-3ture is less than 10 and has concluded that this is acceptable. The Staff

considers this item to be resolved on this basis.

* 54 - Effective Operation of Containment Sprays in a LOCA

The NRC Staff considers this item to be resolved on the basis that no
credit is taken in the accident analysis for fission product removal by
the containment sprays. The ice condenser is designed to remove iodine
from the post-accident atmosphere passing through the ice bed. Sodium
tetreborate has been added to the ice to enhance the iodine absorption
characteristics of the ice. The Technical Specifications will require
a minimum ice pH whenever the reactor is critical. The NRC Staff
feels that thisgeneric item is resolved for McGuire.

* 55 - Possible Failure of Pressure Vessel Post-LOCA By Thermal Shock

The NRC Staff considers this item to be resolved on the basis of confonnance
to (or approved exceptions to) the Appendix G of 10 CFR 50.

* 56 - Instruments to Detect Severe Fuel Failures
The Sequoyah facility utilizes gamma monitors on a hot leg sampling line.
The adequacy of the instrumentation to detect failures associated with
very rapid fuel failure has not yet been established.

* 57 - Monitoring for Excessive Vibration Inside the Reactor Pressure Vessel
The NRC Staff has indicated that this item is under generic review and is

.

unresolved for this facility. The Applicar.t has made no commitment as to~

the installation of equipment in the event that the NRC considers that the

usefulness of such devices has been established. -'

'3/4 166
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* 58 - Non-Random Multiple Failures
'

This item is unresolved for this facility. These matters have been addressed-

to some extent by the NRC Staff.
58A - Scram Systems

The NRC has published reports on the anticipated transfents
without scram in December of 1975 in which they identified
the portions of the reactor system that needed modifcations
to improve the reliability. In addition, these reports pro-
vided guidelines on evaluation models, analysis assumptions,
and system reliability requirements and acceptance limits.
NUREG-0460, " Anticipated Transients Without Scram for Light-
Water Reactors,',' is currently being reviewed by the ACRS.

588 - Alternating Current Sources

The Staff is addressing this under Technical Activity No. A-35,
" Adequacy of Offsite Power Systems." The Staff is evaluating
the need to upgrade the offsite power source and its interface
with onsite power systems. A NUREG report is currently scheduled
to be completed by July 15, 1980. Technical Activity No. B-56,
dddresses the need to improve the reliability of the diesel generators.
The NRC Staff has contracted with the University of Dayton to:
(1) perform a study of LERs related to diesel generator malfunctions,
(2) make a limited number of visits to operating facilities, and
(3) obtain manufacturers' recommendations regarding operations,

maintenance, and repair of diesel equipment and to survey a comparable
industry experience with standby emergency power supply.

58C - Director Current Sources
The Staff is addressing this under Task Action Plan A-30. To this
date Task Action Plan A-30 has addressed the issues of the data,

~

base, the recalculation of allowable time for manual actions, and
the consequences of a total loss of d-c ')ower. The next phase of

[ this work will attempt to quantify the J-C power system reliability
in relationship to assuring adequate decay heat removal capability.
A NUREG report on this subject is scheduled for i~ssuance in mid-1979.

13/4 147
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*59 - Behavior of Reactor Fuel Under Abnormal Conditions
The NRC Staff, in their December 4,1978 Status Report, indicated that
it was their belief that this item should no longer be considered an
unresolved generic item. The ACRS has not yet concurred with the NRC
Staff. Research directed toward the understanding of the behavior of
reactor fuel under abnormal conditions is continuing.

*60 - BWR/PWR Pump Overspeed During a LOCA

This item is unresolved and is under generic review by the NRC Staff.
The NRC Staff has asked each BWR vendor to submit its most recent pre-
diction of pump overspeed during a LOCA in order to access the potential
for pump flywheel failure and the validity of electrical breaking er
other means of controlling pump speed. The NRC Staff is performing
some independent reactor coolant pump overspeed calculations using
the RELAP-4/M00 5 computer code. It is expected that results will
te obtained from this study during 1979 (Task Action Plan B-68).

61 - The Advisability of Seismic Scram

The Applicant has not proposed the use of the seismic scram for this
facility and the Staff has indicated that they will not require such

a scram. This matter has been discussed with the Committee on a
number of occasions in the past. A Lawrence Liverm ce Laboratory report,
UCRL-52156, " Advisability of Seismic Scram," was initially used by the
NRC Staff as the basis for not requiring the installation of seismic trip

systems on commercial power plants. This study, however, addressed only
relatively low "g" value trip levels. Some Members have indicated that
it would perhaps be more appropriate to consider trip levels that were
much higher and suggested consideration of trip levels of about one-half
of the SSE design level. TM NRC Staff in its discussions with the Japanese

,' have detennined that the Japanese do require the installation of seismic
scram systems. Trip levels are typically set about one-half to two-thirds
of the SSE design level . The NRC Staff is continuing to address this.

matter under Task Action plan No. D-1.

'.5/4 I48
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62 - ECCS Capability of Future Plants

The NRC Staff has indicated that this item is unresolved for this facility.,

and is under generic review and notes that it is included in one of the
research topics in the Commission's long range safety research plan for
improved safety system concepts. The McGuire design does, however, utilize
the 17 x 17 "R" grid fuel and the upper ~ head injection system.

* 63 - Ice Condenser Containments
The Sequoyah plant is the third station to come before the Committee for
an operating license review with an ice condenser. Programs are in place
for monitoring the performance of ice condenser containments. D. C. Cook

Units 1 and 2 are, t6 this date, the only units which are operating with
ice condenser containments. It is expected that both the McGuire and
Sequoyah plants will load fuel in mid-1979. The Staff,has, at this state,
developed an independent analytical capability for analyzing the short-term
ice condenser perfomance. The results are, to this date, compare favorably
with Westinghouse calculations.

* 64 - Steam Generator Tube Leakage

The Staff has indicated that this item may be considered to be partially
resolved by the requirement for inservice inspection. Steam generators
used in the Sequoyah plant were manufactured prior to the implementation
of the latest Westinghouse steam generator design fixes. Nuclear steam
supply system vendors are currently conducting research programs to study
the structural integrity of steam generator tubes that are subjected to
various degradation mechanisms. The NRC Staff is funding a confimatory
experimental research program at the Pacific Northwest Laboratory to
verify the burst and cyclic strengths of degraded steam generator tubes
and to obtain leakage rate data. The Brookhaven National Laboratory is
currently in the process of evaluating the impact of steam generator tube

,

failures on the consequences of the main steamline break accident. The*

Idaho National Engineering Laboratory is developing a computer code which

.- will aid in the evaluation of the effe' ., of tube plugging on the predicted
peak clad temperatures and on emerphy .oro cooling system performance
following a postulated loss of a E Statistical studies are being

. !;/4 169A9 r---
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conducted at the Sandia National Laboratory to confirm the adequacy of
% existir,t inservice inspection criteria and to develop schemes for optimizing

sampling techniques.
'

*65 - Periodic (10-year) Review of All Power Reactors

This item is unresolved and is under generic review.

66 - Comouter Reactor Protection System

This item is not applicable to the Sequoyah plant. The license of this
type are not being used at the Sequoyah plant. The NRC Staff considers
this item resolved for the Sequoyah plant. -

67 - Behavior of BWR Mark II Containments
This item is not applicable to the Sequoyah plant.

68 - Stress Corrosion in BWR piping

This item is not applicable to the Sequoyah plant.

*69 - Locking Out of ECCS proper Operated Valves

The NRC Staff has accepted valve lockout in the adninsitra.tive controls
established by the Applicant at the Sequoyah and considers that this item
is resolved on this basis. The generic aspects of this matter are being
studied under the Task Action Plan B-8.

70 - Design Features to Control Sabotaae

This item is unresolved and is under generic review by. the NRC Staff.
The Sequoyah facility is in compliance with the current NRC requirement.

*71 - Decontamination of Reactors
This item is unresolved and is under generic review by the NRC Staff within
the scope of Task Action Plan A-15.

* 72 - Decommissioning of Reactors.

.

This item is unresolved and is under review by the NRC Staff within the
scope of Task Action Plan B-64. It is anticipated that this program will

,

* be completed in approximately two years.

!3/4 !70
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73 - Vessel Support Structures

The load analysis has been performed for this facility and the structures

.
have been found to be adequate. The NRC Staff has concurred in this

analysis. The ACRS Fluid Dynamics Subcommittee has reviewed the Westinghouse
analysis models and has concluded that the models are conservative. This
item is considered to be resolved for the Sequoyah plant.

* 74 - Waterhammer

This item is unresolved and is under generic review by the NRC Staff within
the scope of Task Action Plan A-1.

75 - Behavior of BWR Mark I Containments
This item is not applicable to the Sequoyah plant.

* 76 - Assurance of Continuous Long-Term Capability of Hennetic Seals on
Instrumentation and Electrical Equipment

This item is unresolved and is under generic review by the NRC Staff within
the scope of Task Action Plan C-1. The NRC Staff has established a plan
of action and is waiting management approval. The plan includes a schedule
for accomplishing the needed investigation into: field experience, the

adequach of current designs and quality assurance practices, practicability
of testable designs, and the need for the development of regulatory guide
criteria.

77 - Soil- Structure Interaction
This item is considered by the NRC Staff to be not applicable to the Sequoyah
plant since the principal seismic Category I structures are founded on rock.
Category I structures not founded on rock are conservatively designed.

Intervenors Significant Differences of Opinion Among the NRC Staff
The Sequoyah application will not have a hearing and there are no intervenors

.

.

in the case. We have received no requests for time to make oral statements
at the Subcommittee or written statements from members of the public. No*

significant differences of opinion among the NRC Staff have been identified,

i5/4 17i
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- TABLE 6.2-1_ ,

COMPARISON OF CONTAINMENT DESIGN PARAMETERS
'

Catawba McGuire D. C. Cook fg px27,4#
Reactor Containment Volumes -

(not-free volume, cubic feet): f. 98/ C##
Upper Compartment 720,000 717,000 746,000,

// S 8# O
Ice Condenser 127,000 111,000 127,000 /

Lower Compartment 374,000 368,000 368,000 38*-5 # #
#/j / f / # #

Total Containment Volume 1,221,000 1,196,000 1,241,000 /

Reactor Containment Air Compression Ratio: 1.40 1.41 1.41 /, VS

Reactor Power (segawatts, thersal): 3,582 3,579 3,394 a.% i 8 5
~

Design Energy Release to Containment: #+'5/*5 3 DInitial Blowdown Mass Release (pounds) 498,200 493,210 543,000

Initial Blowdown Mass Energy
6 6 6 G*

I Release (8tu) 324.2 x 10 318.4 x 10 334.6 x 10 gg gg g,,

Ice Condenser Parameters:
6 6 6 , fggy,u G,

! Weight of Ice Condenser (pounds) 2.55 x 10 2.45 x 10 2.45 x 10

Vent Flow Areas (lower Compartment,

[ square feet)
Vent Flow Area Past Steam Generators 233 72

I (total) 2,372 2,724 2,440

Vent Flow Area Past Pressurizer 632 679 740 4.Y 2
p

Vent Flow Area Through Lower Inlet Doors 1,064 1,064 1,064 6 S P'it'

t Containment Spray Flow (LOCA Analysis,

gallons per minute):
One Spray Train Inoperable*

.
Upper Compartment 3,400 3.432 2,000 'ff V O

Lower Compartment 0 0 900 o'

One Residual Heat Removat.

Pump Inoperable

Upper Compartment 2,000 1,623 2,000 2/oM
0 0 0 0 .

Lower Comparthent.

Total Spray 5,400 5,055 4,900 gj ")(d
-

.

1 Containment Design Pressure (pounds per

square inch gauge) 15.0 15.0 12.0
.

,

d

.
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TABLE 1.3-1 e;

.*
~

DESIGN COMPARISON (EXCLUD11C SECONDARY CTCLE)
-

c-

Sequoyah Nuclear Plant Unita 1 and 2 - Comparison with Donald C. Cook linita 1 and 2 and Trojan
.

x
e

i'

CHAPTER CHAPTER TITI.E REFERENC ES SIGNIFICANT SIGNIFICANT l' -

NUMBER SY STEH/COMPON ENT (FSAR) SIMILARITIES DIFFERENCES %,
t-

3.0 Containment Section 3.8.2 0. C. Cook I'ntes 1 and 2 The use of freestanding steel primary 7.-
'

containment vessel. .

T

V.
*

4.0 Reactor *

Fuel Section 4.2.1 Trojan None.
h '-

Reactor Vessel Section 4.2.2 D. C. Cook Units 1 and 2, D. C. Cook Units 1 and 2 and Sequoyah Units -

(.-1 and 2 have thermal shields. Trojan has .'

Inte rna ta Trojan
neutron pads. Sequoyah upper internals have 7,p

*been modified to incorporate UHI, . . ,

33
(s i

)h> Reactivity Control Section 4.2.3 D. C. Cook Units 1 and 2, None. .,

'gT
Trojan

i
s

$.\J1
(ya Nuclear Design Section 4.3 D. C. Cook Units 1 and 2, None.

g'(Trojan
z'

The rmal-Ifydraulic Section 4.4 D. C. Cook Units 1 and 2, The total primary heat output and coolant ;w
*

Trolan temperatures are higher for Sequoyah and pf;* *

De si gn Trojan than for the D. C. Cook Plant. f
~e4

f

5.0 Reactor Coolant System Sections 5.1, 5.2 D. C. Cook I'ntes I and 2 The follouing have been added or changed: |I
Trojan New requirements for fracture toughness [J.

*

testinR. INew means of determining heat-up sad ,t*

cool-down rates.*

t

Reactor Vessel * Section 5.4 0 C. Cook Units 1 and 2, None. ',

*,Trojan
,.

1

'~ Reactor Coolant Pumps * Section 5.5.1 9. C. Cook t' nits I and 2 None. ( '..

l A'
T ro j an ,

-

.

Steam Cenerators* Section 5.5.2 p. c. Cooi t' nits 1 and 2, None.%
**

412 Trojan e.

b
~~~ Piping * Section 5.5.3 D. C. Cook t'ni ts 1 and 2, None, ,;(
''J Trojan i:-

k-L_r4 e. .

s':

All components designed and manuf actured to Code edition in ef f ect at date of purchase order. ,".s-
'

*

%

*

*t
s g.

I

tva-378
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TABLE 1.3-1 (Continued) i

'

DESIGN COMPARISON (EXClifDING SECONDARY CYCLE) s

.

SIGNIFICANT

CHAPTER CHAPTER TITLE REFERENCES SIGNIFICANT ',
DIFFERENCES

NUMBER SYSTEH/ COMPONENT (FSAR) SIMILARITIES
!.
.

5.0 (Cont'd)
3

Residual Heat Section 5.5.7 D. C. Cook Units 1 and 2, None. "

Trojan
Removal System

?.

Section 5.5.10 D. C. Cook Units 1 and 2 None. g

taPressurizer Trojan
I
!

6.n Engineered Safety Features [
Section 6.1 D. C. Cook Units I and 2, D. C. Cook Units I and 2 and Trojan

8

do not have an Upper Head Injection System 4,Emergency Core Trojan
Cooling System

Sl Ice Condenser Section 6.2 D. C. Cook Units 1 and 2. Trojan does not uae an ice condenser. }
I'j

' e

%fl 7.0 Instrumentation and controls *
%

_C;
Reactor Trip System Section 7.2 System functions are similar [

to D. C. Cook Units 1 and 2, f-
Trnian i

7 Engineered Safety Section 7.3 Systems functions are similar None. p7 g.
to D. C. Cook Units 1 and 2 8

Features Systems~
Trojan

5

Section 7. 4 System functions are stellar None .
.
*

g-Systems Required For to D. C. Cook Units 1 and 2 ;
Safe Shutdown Trojan

Parametric display is steller Actual physical configuration may differ h
to that of D. C. Cook Units I due to customer design philosophy.

-

Safety Related Display Section 7.5
Instrumentation ,.

and 2. Trojan
.]-<

,None.u:~ hection 7.6 Operational Functions are .

Other Safety Systems similar to D. C. Cook I'ntts~s
I and 2, Trojan*

The Sequoyah Nuclear Plant has a 50 .

Section 7.7 Operational functions are *

- - - Cont rol Systems similar to D. C. Cook Units percent load rejection capability while
that of the D. C. Cook Plant la 100 percent.'%i I and 2, Trojan *
The rod position indication for the Sequoyahgbm
'uclear Plant and the D. C. Cook Plant is an _

ianalog system; Trojan's RPI is a digital
system. %

f.

'.
4

i*

.

tva-179
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.

DESIGN cot!PARISON (EXCLUDING SECONDARY CYCLE) k

|
CilAPTER CILAPTLR TilLL REFLRDICES SIClilFICXiT SIC 14IFICA:iT ,

4 UMBER SYSTul/COs:TO:1Cl? (FSt.". ) SI:111aRITIES 3tFFERD4CES t-
*

D
9.0 A.ixiliary Syr. tens i

Chenical and Volume Section 9.3.4 D. C. Cook Units 1 and 2, The Sequoyah Nuclear Plant does not have .

Control System Trojan deboration domineralizers. g.
.

11.0 Radioactive Waste le
Management il

'|
Source Terma Section 11.1 D. C. Cook Units 1 and 2 Differences are based upon plant operational [

Trojan influences. i.
I.Liquid Waste Section 11.2 Perfornance characteristica The Sequoyah Nuclear Plant has e dissieller *

Processing similar to D. C. Cook Units segregated liquid drain system, p,
1 and 2. Trojan L,

w Caseous Waste Section 11.3 D. C. Cook Units 1 and 2 None. l-g

l- Q Processing Trojan i, .

V ,

k Process Radiation Section 11.4 Functionally similar to 13one.
.-

!!onitoring D. C. Cook Units 1 and 2, 'k
-

Trojan [.
t

15.0 Accident Analysis Chapter 15 Similar to D. C. Cook Units Tlie Accident Analysis sections have been l '-

I and 2, Trojan updated. New sections have been added, j
e.g., single RCCA withdrawal, accidental
depressurization of the RCS, computer ,

code descriptions, etc. (
'.t

V
-- ; '.

c~ -

h.N
. e

i. '
.-

s' .
*

w
. W

+

,

it
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DESIGN COMPARISON - SECONDARY CYCLE
C_

Zion
..

Iteferenced Sequoyah D. C. Cook _
FSAR Section Nucle _ar Plant

Diablo Canyon

Feature _ |4

Het Genehtor Output (kW) 10.1, 10.2 1,183,192 a l .02 6,000 ; * * 1,12 2,000 1,100,000 1,050,000 ['Turbine Generator
*** . , -

*10.208; **10,732
Turbine Cycle liest Rate 9,871 *10,075; 10,033 *TC6F/43; **TC6F/52 T06F/44 L

(atu/W-lir ) TC6F/44 TC6F/44 1 H.P. - 3 L.P. .; _10.1 .

10.2 1 it.P. - 3 L.P. t:
Type /LSB Length 1 H.P. - 3 L.P. 1 H.P. - 3 L.P. 410.2Cylinders (tio.) T.

i.

t 13,989,300 h
S_ team Conditions at *13,934,600; **14,239,300 14.120,000 eThrottle Valve 14.254,200 690 '

f/10.2 728Flow (Ib/hr) 10.2 832 725 501.5507.5 p.Pressure (psia) 522.7 507 .25

Hoisture Content (2)
10.1, 10.2 0.34 *.65; **0.53 b10.2 NATemperature (*F)

I.
1 .

1 LTurbine Cycle Arrangement 2 2
10.1 [Stea:s Reheat Stages (No.) 6
10.1, 10.4.7, 6 ?!Feedwater lleating 610.4.9 7 3 Lowest Pressure, bStages (No.) 10.1, 10.4.7, 2 All Others 3 *

b Strings of Feedvater 10.4.9 3 3 5
Heaters (No.) 1 '.. g 0

Y Ueaters in Condenser 3 liigh Pressure Pumped High Pressure Pumped Hign Pressure
-

Forward Pumped Forward hNeck (No.) All Drains
*

t .2D Heater Drain System Pumped Forward Forward 1.ow Pressure 2

(Type) Low Pressure Cascaded Low Pressure10.4.9 :CascadedCascaded '.
4 'p

3
3 4 ,

Condensate Pumps (No.) 10.1, 10.4.7 3 3 '
3 3

.

Condensate Booster Pumps'(No.) 10.1, 10.4.7 3 3 *

2 - Turbine Driven 2 - Turbine Driven
Heater Drain Pumps (No.) 10.1, 10.4.9 3 H.P. - 3 L.P. 3

2 - Turbine Driven 2 - Turbine Driven
.-

;Main Feed Pumps (No, and Type) 10.1 40%852
40%

10.4.4 40% .

tiain Steam Bypass capacity (2) e434.8; **430.5 NA j
*437.1, **432.9434.3 '

~ Final Feedvater Temperature
!u Single Pressure
JSingle Pressure

10.1, 10.4.1 Single Pressure Single PrrssureN Condenser
g1.71;**1.41 g.5 :

2O ~ Type 10.1, 10.4.1 3 1.5 ;
Nu ber of Shells 10.1, 10.4.1 2

Design Back Pressure 9 7.6 x 109 (Approx) 2.5 x 109 (Approx) 7.18 x 109 (Approx)m =

--

Total Condenser Duty (Btu /Hr) 10.1, 10.4.1 7.829 x 10 f.(In. Hg Abs)N
ey

* Unit 1. t

** Unit 2. release these heat rates.*** Commonwealth Edison will not
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for these other facilities have been published and are available fo* public
inspection at the Nuclear Regulatory Commission's Public Document Room at 1717 H
Street, N.W., Washington, D. C.,

,

1.4 Identification of Agents and Contractors

The Westinghouse Electric Corporation (Westinghouse) is supplying the nuclear stes.a
supply system, including the first fuel loading, and the turbine generators. TVA is
responsible for the design of the remainder of the plant, and all other architect-
engineer functions, and for the construction and operation of the plant.

Principal consultants utilized by TVA to perform selected design work and other
specialized services include Western Geophysical Engineering, Inc. for soil founda-
tion dynamic analyses, Engineering Data Systems, Inc. for seismic analysis of piping,
Chicago Bridge-and Iron Company for design and construction of the free-standing
steel containments, and Pressay Corporation for certification of material for
containment flexible seals.

1.5 Summary of Principal Review Matters

The evaluation performed by the staff included a review of the information submitted
by the applicant, ptrticularly with regard to the following matters:

We evaluated the population density and use characteristics of the site environs,
and the physical characteristics of the site, including seismology, meteorology,
geology, and hydrology, to establish that these characteristics had been determined
adequately and had been given appropriate consideration in the final design of the
plant, and that the site characteristics are in accordance with the Commission's
siting criteria (10 CFR Part 100), taking into consideration the design of the
facility, including the engineered safety features provided.

We evaluated the design, fabrication, construction, and testing and performance
characteristics of the plant structures, systems, and components important to safety
to determine that they are in accord with the Commission's General Design Criteria,
Quality Assurance Criteria, Regulatory Guides, and other appropriate rules, codes,
and standards, and that any departure from these criteria, codes, and standards has
been identified and justified.

[ We evaluated the expected response of the facility to various anticipated operating
transients and to a broad spectrum of accidents, and determined that the potential
consequences of a few highly unlikely postulated accidents (design basis accidents)

| would exceed those of all other accidents considered. Conservative analyses were
perfonned of these design isis accidents to determine that the calcelated potential
offsite doses that might result in the very unlikely event of their occurrence would
not exceed the Commi>> ion's guidelines for site acceptability given in 10 CFR -

Part 100.

A-65 '5/4 195
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APPENDIX XII - Sequoyah: Outstanding,
Confirmatory, and Generic Issues

.

a

Wa evaluated the applicant's engineering and' construction organizations, plans for*

the conduct of plant operations, including the proposed organization, staffing and
training program, the plans for industrial security, and the plans for emergency

., actions to be taken in the unlikely event of an accident that might affect the
general public, to determine that the applicant is technically qualified to safely
operate the plant.

.

We evaluated the design of the systems provided for control of the radiological
effluents from the plant to determine that these systems are capable of controlling
the release of radioactive wastes from the facility within the limits of the Commis-
sion's regulations, and that the equipment provided is capable of being operated by
the applicant in such a manner as to reduce radioactive releases to levels that are
as low as reasonably achievable.

We will evaluate the financial position of the applicant to determine that the
applicant is financially qualified to operate the Sequoyah Nuclear Plant, and will
report on this matter in a supplement to this Safety Evaluation Report.

1.6 Outstandinq !ssues

We have identified outstanding issues in our review which have not been resolved
with the applicant. We will complete our review of these items prior to issuance of
an operating license, and will discuss the resolution of each of these items in a
supplement to this report. These items are listed below and are discussed further
in the sections of this report as indicated.

1. Bolted Connections in Component Succorts (Section 3.9.2)

The applicant has not yet furnished requested information on bolted connections
in linear component supports in safety-related systems regarding support plate
flexibility considerations in determining maximum bolt loads. We will report
on our evaluation of this matter when the information is available.

2i Seismic Qualification of Instrumentation and Electrical Equipment
( Sections 3.10, 7.2.2, 7.8.1)

We have not yet completed our review of the Westinghouse-supplied Class IE
instrumentation and electrical equipment. For balance of plant equipment.

[ confirmatory information is required on containment isolation valve motor
operators. We will report further on this matter in a supplement to this
report,

3 e l' y'/ 5 0[v N , $ma / / * / I f*4 ( s g if 1
7e
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3. Fire Protection (Section 9.5)

*

We have not yet completed our review of the applicants fire protection program..

We will complete this review prior to issuance of an operating license and will
condition the operating license to assure implementation of all required modifi-
cations. We will report further in a supplement to this report.

4. Radiological Emergency Plan (Section 13.3)

The applicant has not yet provided responses to our request for additional
information on this matter. All issues will be resolved prior to issuance of
an operating license, and we will report further in a supplement to this report.

5. Acceptance Criteria for Plant Trip Test (Section 14.0) IN/ /dt

The applicant has not yet provided information we requested on acceptance
criteria for the turbine trip and generator load reject portions of the plant
trip test from 100 percent power. We will report further in a supplement to
this report.

1.7 Confirmatory Issues

As a result of our review, there are a number of matters for which we have completed
our review and have determined positions which are acceptable to the staff and for
which there appears to be no significant disagreement between the applicant and the
staff. The applicant has been advised of our positions and we are awaiting confirma-
tion of the applicant's commitment to comply with these positions and to provide
appropriate information. These items will be reported in a supplement to the Safety
Evaluation Report. These items, with appropriate references to subsection; of this
report, are stated below.

1. Single Failure in the Residual Heat Removat System (Section 5.3.2) ke 9/v ggf

The applicant has not yet provided formal documentation of its agreement to
provide a dedicated operator to monitor flow to the residual heat removal pumps
during decay heat removal operations, pending installation of a flow alarm (See
section 1.8 below).

2. Pressure-Temeerature limits for Heatuo and Cooldc'tn (Section 5.2.3) Dd!V # '*

The applicant has not yet provided confirmation of its statement that the,

'
proposed pressure-temperature limits for reactor vessel heatup and cooldown use
an acceptable prediction for temperature shift.

13/4 188
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3. Inservice Inspection of Steam Generator Tubes (Section 5.2.6) /[r 50 /v-

,

The applicant has not yet provided formal documentation of an inservice
inspection program for the steam generator tubes. We will verify that an

.,
acceptable program is in place, and will report further on this matter in a
supplement to this report.

4. Cold Shutdown Using Safety-Grade Equipment (Section 5.3.2)

The applicant has discussed with us the capability of the system to achieve
cold shutdown using only safety grade equipment and will provide appropriate
confirmatory documentation. We will report further in a supplement to this
report.

5. Design of Steam Generator and Pressurizer Supports (Sections 3.9.1, 6.2) hD v?/

The applicant has not yet confirmed the assumption that, as in other plants,
the pressure response to line breaks in the steam generator and pressurizer
subcomnartments has been utilized in evaluating the design of the equipment

supports. We will report further in a supplement to this report.

6. Containment Response to Steam tine Break and Environmental Oualification of
Westiohouse Equipment (Sections 6.2.1, 7.2.2, 7.8.2)

Westinghouse has indicated that the containment temperature response to the
small line break already analyzed will bound the response for the additional
breaks we have requested be examined, but the applicant has not yet provided
confirmatory information. Additional information is also forthcoming on
environmental qualification of Westinghouse equipment. We will report further
in a supplement to this report.

7. Upper Head Infection Preoperational Tests (Section 6.3.4)

The applicant has not yet submitted confirmatory documentation on tests already
performed which reportedly demonstrated acceptable flow performance of the
upper head injection system. We will report further in a supplement to this.

report.

8. Containment Sump (Section 6.3.4)
.

.

In fulfillment of the applicable requirements of Regulatory Guide 1.79, the
applicant has performed scale model tests of the containment emergency sump

| performance and submitted reports which we have reviewed. The applicant has
not yet responded formally to our requests for additional information to verify
sump performance in the event of certain line breaks. We will report fully on
these matters in a supp ement to this report.

1-7
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[ 9. Bypassed Safety injection Signal (Section 6.3.5)

The applicant has indicated.that sufficient time is available to respond
effectively to postulated line breaks in the residual heat remnval system when*

,.

in the normal shutdown cooling mode when the safety injection signal is blocked,
but has not yet provided information vertfying actions required and time
available. We will report further on this matter in a supplement to this
report.

10. Loss-of-Coolant Accident Analysis (Sections 6.3.5,15.3.2)

We have reviewed the loss-of-coolant accident analysis provided by the applicant
and have requested information confirming that the most limiting case has been
analyzed. We will report further in a supplement to this report.

.

11. Response Time Testing (Section 7.2.2)

The applicant has committed to measure channel response time including the
sensors, but has not yet submitted the confirmatory information requested to
assure acceptable implementation of this commitment.

12. Isolation Valve Interlocks and Position Indication (Section 7.3.2)

The applicant has not yet submitted documentation to confirm verbal information
that position indication of two safety-related valves will be maintained when
power is removed from the valves.

13. Post Accident Monitorino Separation Criteria (Section 7.5.2)

The applicant has not yet provided information varifying implementation of
agreed criteria for separation and independence of post-accident monitoring
channels.

14. Environmental Qualification of Balance-of-plant Equipment (Section 7.8.2)

The applicant has not yet provided confirmatory information on an environmental
monitoring system or on the correction of errors in several tables in the Final
Safety Analysis Report.

[ 15. Diesel Generator and Remote Shutdown Testing (Section 14.0) [.g , h g cf

We require that the applicant perform tests in accordance with regulatory
[ guides covering diesel generators and remote shutdo6n capability, or provide

justification for exceptions to these guides. Confirmatory information has not
yet been provided by the applicant. We will report f,urther on this matter in a
supplement to this report.

13/4 1901-8

A49



,

. .

.

.

*
.

.

16. Boron Dilution (Section 15.2)
*
.

The applicant has not yet provided documentation confirming his procedures
associated with alarm setpoints for the high flux alarm which provides
protection against a baron dilution event during startup or shutdown.

17. Long Term Effects of Steam Line Break (Section 15.33)

The applicant has not yet provided information requested to verify operator
actions related to long-term reactor vessel repressurization.

1.8 Staff positions - Licensing Conditions

The staff has taken positions on certain issues requiring implementation and/or
documentation after issuance of an operating license. The license will be
conditioned as necessary to assure acceptable implementation of our positionsr.

these llems are listed below and are discussed further in the sections of this
' report as indicated.

1. Seismic Design of Structures and Components (Section 2.5) Uc[y't k*

The operating license will be conditioned to require evaluations showing margins
available in structures and components to function during and after a design

earthquake.

2. Inservice Testing After Commercial Operation (Section 3.9.1)

The operating license will be conditioned to assure implementation of an
acceptable inservice testing program for pumps and valves after commercial
operation.

3. Reactor vessel Overpressurization (Section 5.2.2) cfo /kT 4

If equipment is not installed prior to initial fuel load to protect against
startup and shutdown overpressurization transients, the operating license will
be conditioned as necessary to require installation of such equipment at a
later date. The applicant must provide acceptable justification for operation

.' prior to installation of such equipment.

kc3o /v't c!4. Loose Parts Monitor (Section 5.2.8)
.

.

We require installation of an acceptable loose parts monitoring system before
initiation of startup testing after the initial. fuel loading.

!3/4 191g 70
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[ 5. Flow Alarm in Residual Heat Removal System (Section 5.3.2)

The operating Ifeense will be conditioned to assure installation of a flow
*

alarm to indicate loss of flow in the suction line to the residual heat removal.

pumps prior to startup following the first refueling outage.

6. Instrument Trip Setpoints (Section 7.2.7)

The operating ifcense will be conditioned to assure receipt of requested
information on the determination of instrument trip setpoints.

7. Effect of Power Transients on Safety Related Equipment (Section 7.3.2)

The operating license will be conditioned to require provision of an additional
level of under- and over voltage protection prior to startup following the
first refueling outage.

1.9 Generic Issues

The Advisory Committee on Reactor Safeguards periodically issues a report listing
various generic matters applicable to light water reactors. A discussion of these
matters is provided in Appendix C to this report which includes references to
sectiora of this report for more specific discussions concerning this facility.

75e Nuclear Regulatory Commission staff continuously evaluates the safety require-
ments used in its review against new information as it becemes available. In some

cases immediate action or interim measures are taken by the staff to assure safety.
In most cases, however, the initial assessment indicates that immediate licensing
actions or changes in licensing criteria are not necessary. In any event, further
study may be deemed appropriate to make judgments as to whether existing staff
requirements should be modified. These issues being studied are sometimes called
generic safety issues because they are related to a particular class or type of
nuclear facility. A discussion of our program for the resolution of these generic
issues will be presented in a supplement to ths report.
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TENNESSEE C00RDIN TION
' i'

Tennessee Department of Public Health -

Tennessee Office of Civil Defense and Emergency Planning
.

Tennessee Deaprtment of Public Welfare .

.

Tennessee Department of Safety

Tennessee Department of Conservation
e
L'Tennessee. Department of Agriculture

Tennessee National Guard

LOCAL COORDINATION

.

City and county Officials of Hamilton County

Sheriff's Department of Hamilton County.

| Civil Defenoc_ Director - Chattanooga - Hamilton County, Tennessee ()

Chattanooga Police*
,

i
-

Rhe'a County Ambulance Service1

i
I Fire Departments - Chattanooga and Soddy-Daisy
^i

Baroness Erlanger Hospital - Chattanooga

|
- ' GENERAL SUPPORT COORDINATION

i

REAC/TS Facility at Oak Ridge Hospital of the United Methodis; Church
,

.

National Aeronautics and Space Administration - Huntsville, Alabama

U.S. pepartnent of Energy - Oak Ridge, Tennessee.

,

Alabama Department'of Public Health Ij[4 |Gh
Environmental Pqotection Agency, Region IV, Atlanta

Eastern Eevironmental Radiation Laboratory - Montgomery, Alabama
.
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SLIDE 7-1 I

I
DESIGN CO>lPARISON (EXCl.UDING SECONDARY CYCLE) i

'
Nuclear Plant Units 1 and 2 - Comparison with SicCuire

+

CIL\PT ER CHAPTLR TITLE REFERENCES SIGNIFICANT SIGNIFICANT
NU31BER SYSTES!/CO:IPONENT (FSAR) SIMILARITIES DIFFERENCES

i

3.0 Containment Section 3.8.2 McGuire None
,

,

4.0 Reactor
Fuel Section 4.2.1 McCuire None

Reactor Vessel Section 4.2.2 McGuire Sequoyah Units 1 and 2
Internals have thermal shields.

McGuire has neutron pads.

Reactivity Control Section 4.2.3 McGuire Nong

Nuclear Design Section 4.3 McGuire None

o Thermal-llydraulic Section 4.4 McGuire None
O Design

5.0 Reactor Coolant System Sections 5.1, 5.2 McGuire None

Reactor Vessele Section 5.4 McGuire None

Reactor Coolant Pumps * Section 5.5.1 McGuire McGuire has higher flow d.ue

.._
to impeller change.

6
N Steam Generators * Section 5.5.2 McGuire McGuire coolant volume is smaller.

u 0 9 2,A ,a m o

-

Piping * Section 5. 5. 3 McGuire None . m .ro o. rn
me 2.v

O Residual lieat Section 5.5.7 McGuire None gsyo
A Removal System gy*x-,3x

r+ = m. <::
Pressurizer * Section 5.5.10 McGuire None =r g ,

z <+ o.om m
c) , mm
C m N _o

*All components designed and manufactured to Code edition in effect at date of purchase order. D SEmnmm
OC Os
B --* 3"
'
na

. .
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SLIDE 7-2

DESIGN CL,.lPARISON (EXCLUDING SECONDARY CYCLE)

CitAPTER CilAPTER TITLE REFERENCES SIGNIFICANT SIGNIFICANT
NU:lhER SYSTE!!/ COMPONENT (FSAR) SIMILARITIES DIFFERENCES

6.0 Engineered Safety Features

Emergency Core Section 6.3 McGuire None
Cooling System

;

Ice Condenser Section 6.7 McGuire None
*.

7. 0 Instrumentation and Controls

Reactor Trip System Section 7.2 System functions are None
similar to McGuire.

.

og Engineered Safety Section 7.3 Systems functions are None |~'
Features Systems similar to McGuire.

Systems Required for Section 7.4 System functions are None
Safe Shutdown similar to McGuire.

*

*

Safety Related Display Section 7.5 Parametric display is Actual physical configura-
Instrumentation similar to that of tion may differ due to

McGuire customer design philosophy.

[][ Other Safety Systems Section 7.6 Operational functions None
are similar to McGuire,~~

b
Control Systems Section 7.7 Operational functions The Sequoyah Nuclear Plant has; se

are similar to McGuire. hcs a 50 percent electrical
C%>
(J * load rejection capability

while McGuire has 100 percent.

. .
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SLIDE 7-3

DESIGN CO!! PARIS 0N (EXCLUDING SEC0tIDARY CYCLE)

CllAPTER CllAPTER TITLE REFERENCES SIGNIFICANT SIGNIFICANT

NUttBER SYSTDi/ COMPONENT (FSAR) SIMILARITIES DIFFERENCES

8.0 Electric Power

op[ nit
* }Offsite Power 8.2 ticcuire so ces

161 kv/6.9 kV*

Sequoyah - Tandem
Onsite Power 8.3 ficCuire diesel Generator

arrangement
.

.
. .

F
.
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N
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Q
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SLIDE 7-4

DESIGN COMPARISON (EXCl.UDING SECONDARY CYCL.E)

CliAPTEl! CilAPTER TITLE REFERENCES SIGNIFICANT SIGNIFICANT
NUMBER SYSTEM / COMPONENT (FSAR) SlHILARITIES DIFFERENCES

9.0 Auxiliary Systems

Condensate Cleanup Section 9.3.4 McGuire Sequoyah had condensate
System demineralizers backfitted.

11.0 Radioactive Waste
Management

Source Terms Section 11.1 McGuire Differences are based
upon plant operational
influences.

b
Liquid Waste Section 11.2 Performance charac~ None,

cg3 Processing - teristics similar to
(g McGuire

Gaseous Waste Section 11.3 Functionally similar None-

Processing to McGuire

15.0 Accident Analysis Chapter 15 Similar to McGuire Sequoyah has no untreated
leakage paths to the.
environs.

*.
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SLIDE 8

TilEPJIAL AND llYDRAUI.IC DESIGN PARAMETERS

Sequoyah McGuire

Reactor Core Ileat Output, megawatts thermal 3411 3411

System Pressure, Nominal, pounds per square inch

Minimum Departure from Nucleate Boiling Ratio
at Nominal Conditions

Typical Flow Channel 2.22 2.08

Thimble (Cold Wall) Flow Channel >-1.81 1.74
6 6Thermal Flow Rate, pounds per hour 133.8 x 10 140.3 x 10
6 6Effective Flow Rate for lleat Transfer, pounds per hour 122.8 x 10 13t.0 x 10

;c> Effective Core Flow Area, square feet 51.1 51.1 Average
' Coolant Temperature

r>O.
,g, Nominal Inlet, degrees Fahrenheit 545.7 558.1

Average Rise in Core, degrees Fahrenheit 67.8 62.7
Active lleat Transfer' Surface Area, square feet 59,700 59,700
Active IIcat Flux, BTU per hour-square foot 189,800 189,800

Maximum lleat Flux, for nominal operation, BTU per

hour-square feet 474,500 440,300 .

Average Thermal Output, Kilowatts per foot 5.44 5.44
. _ _ Maximum Thermal Output, for normal operation,

'''d Kilowatts per foot 12.20 12.60N
Jim lle a t Flux Ilot Channel Factor, F 2.25 2.32

Peak Fuel Central Temperature at 100 percent Power,, .s

C23 degrees Fahrenheit 3400 3250CD

.
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FUEL MECilANICAL DESIGN COMPARISON

Design Paraneter Sequovah Units 1 & 2 McGuire Units 1&2 Typical Westinghouse Fuel

FUEL ASSE?!BLY

Rod Array 17 x 17 17 x 17 15 x 15

Number of Fueled Rods 264 264 204

Number of Spacer Grids 8 8 7

'' *Number of Guide Thimbles 24 24 20

Inter-rod Pitch, inches 0.496 0.496 0.563 =mr

Average Thermal Output

(4 Loop), Kilowatts - - -

per foot 5.4 5.4 7.0

3 35
.

b FUELPELI.bTS
%

Density (theoretical), percent 95 95 94

Fuel Neight/ Unit Length (per

rod), pounds per foot 0.364 0.364 0.462

.

FUEL CI. ADDING

Outside Radius, inches 0.187 0.187 0.211

Thickness, inches 0.0225 0.0225 0.0243

Radius / Thickness Ratio 8.31 8.31 8.68

.
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COMPARISON OF SEOUOYAH , WATTS BAR, AND BELLEFONTE .p

NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA FOR

REINFORCED CONCRETE STRUCTURES
-

APPENDIX'XVI:

SEQUOYAH - 5% DAMPlNG BELLEFONTE- 7% DAMPlNG Sequoyih T a 2:
~

.

WATTS BAR -5 % DAMPING
Comparison w/ Watts

-

Bar & Bellefonte.Too

97x)YxYS-( /x X'<7x)(UNE <' x NII) of Rock Design Spec-
yuj tra for Reinforced_*y,y g 33 \y3y gjy f 3 7s 4 g ,y y., so s
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AJMS OF REVIBI

(1) MAKINGARFJLISTICYETCONSERVATIVEESTImTEOFGROUf0
MOTION FROM DE CONTROLLING EARTHQUAKE,

(2) C00 PARING THIS ESTI MTE WITH THE EXISTING SEISMIC I SIGN,

(3) IETERMINING TE SIGNIFICANCE OF ANY DIFFERENCE ETTEEN TE
ABOVE,
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PAPAMETERS FOR SITE SPECIFIC SPECTRA 0F 1897 GILES

COUNTY EARTHOUAKE

(1) BODY WAVE AND LOCAL MAGNITUDE PANGE

5.8 0.5 (5.3-6.3)

(2) EPICENTPAL DISTANCE - LESS THAN 25 KILOMETERS

(3) SITE CONDITIONS - ROCK
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.

INPUT PARNEERS TO SEISMIC HAZARD C0FPUTATIONS.

.

(D EARTHQUAKE ACTIVITY EVELS FOR TE HOST TECTONIC PROVINCE AND

THOSE SURROUf0 LNG IT TE ACTIVITY RATE FOR EACH PROVINCE
'
-

WAS ETERMItED FROM TE SPECIFIC EARTHOUAKE HISTORY. TE a
'

VALUES (RECURRENCE RATES) ERE ALL ASSifED TO E 0.57 (CHINTERY,

1979). TE UPPER INTENSITY CUT 0FF WAS ASSlfED TO E TE

PAXIFUi HISTORICAL INENSITY EXCEPT Fm TE HOST (AND CONTROLLING)

PROVINCE MERE TE MAXIFUi POSSIRE INTENSITY WAS CONSERVATIVELY

ASSlfED TO BE IX RADER THAN VIII.

(2) TE INTENSITY FALL-OFF WITH DISTNEE WAS TAKEN TO E THAT
ETERMIED FROM THE 1886 CHARLESTON EARTHOUAKE (BOLLINER,1977),

(3) SITE INTENSITIES WERE CONVERTED TO PEAK ACCELERATION UTILIZING
TE RELATIONSHIP ETERMItED BY PURPHY AND O'IRIEN (1978),

(4) PEtX ACCELERATIONS ERE CONVERTED TO SPECTRAL ACCEERATIONS AT

SELECTED PERIODS UTILIZING SPECTRPL APLIFICATION FACTORS

CALClLATED FROM TE 26 SITE-SPECIFIC SPECTRA NORPALIZED TO TE
SNE PEAK ACCELERATION,

(5) THE DISPERSION ASSOCIATED WITH EACH OF TE LAST THREE RELATIONSHIPS

WAS INCLUED IN A TOTAL DISPERSION DEFIIED BY A STANDARD EVIATION

Fm EACH PERIOD.

h
_

i:./4 .18)

:

:

A-%
.



*

.
'.

'UNIFogM.,. RISK. . RESPONSE s SPECTR A WITH .L\MITED . ~"T.~..

PLSPERStou oM 13PPER UMIT OF .MTEMS\TY FOR SEQuoTAW,'

WATTS SAR, BELLEFoNTE "AMD TRIPPS T3END PLANT 'S[TES .. ~
' 'x n'i)'x'YXROC /' " ?'x'Y X'x'tO6-/ '

L)W> ''<4 X Z8 .i' ' '
/ ,,,o.

'

EO60 (*
-

/Y d/h M XMyhr / \ M . /T d/h d[-

tP k [*4d/E[N
' '

Yx> '/@ /VNWA*
_

'/A/V N! ,e4.

E . . ., ') 3 ')V >C<C8'%j XX >Mf6<'

/

!Q [)f/Q g %vm^ -20o <<v--+x a~>

%# ;?
' '

'

,,,

8^ - 'X \ gN N 'N /X/ X 'N
WD YUN O A dye 6~! N A A W -^# /\~

l ) ' N "$k /\ l/ @' e
td 6

- /Y X/\ X U ' d -[[ , X ' N fN X NV)

! ja. . Y\ . 4 4
' f

Z 4
'xX XX % 'f ,i/Q

''

x w y[% a
's~

; <,

.[ ! 4 ~ S' x3p ff
'-$ h>O%y,AW'OvW jw 's'o

*
! 7 # ' %. 2 p ' M E9, y~ m$3hqX;>

' '

s m ,c e e- ' , .
, :x

m/_,//3IA/A/\
-

.,
- .N

.

f/ V/ X /\ X /\ X X NN .

/

N N' Y M o ,'' A A V4b^Dh
_

/^ v' N'g
- / *#p SP X/\ d kd[J

\ [M\M /T X/\ '

/fM/M /VM,5 '/A / 9 s/N /v 2v 'o / -

E X 'X/dWM''X),,'' *< b6C 'pO<' 'M C
4" ' ?

?wwvA'0 gwond 'y'./ /x,
bWs'??' NkVNQM Q

:
'

,DN0
~

- 0.0
~

\\
.

- / XA XX'N%X 'N\$ N/Y/XA _, , , <

0.06
~ A #A A /MN A 'N \

/N X/N X5 RQQ</'/N' X /N LXM\ XgSN.,d..t,7,,,,,,,!,D,d ,,,6,,,6 ,,NM 7.D,? ,,,6,,, 6,,,
X/~i, ,6 [E . .); o,o4 ,,,

01 .02 .04 06 .08 .I .2 4 .6 .8 1 2 d, e 10

ea p , .. PERIOD (SECS) / . t. . a'
*

x :} m , . , . -

*Mhy
- - -

_.

13/4 119
~



UNIFORM HA'ZARD SPECTRUM (7%)3
MNUMBER SHOWS ANNUAL80 T

INE O NRISK OF EXCEEDENCE)p

\ PHIPPS BEND

g _, tP \ (7% DAMPING)_E.

E N /-

- 3 @ O % 10 5 s

E .p #-
-

20 3- ,
104

E p PRESENT

E / /hs.A, DEECu
' '' '"

'

(5% DAMPlNG)'10 - 4 ~g 'f.

&' #
%
, *. li 3

_

b h 2iTH PERCENTILEU4
4 SITE SPECIFIC \ ef )I$ 5 ) [ '

SPECTRUME _ /
-@ ~%10-2 .e2 =- , ,-

g i 9 <s ,

-> ~

(fj
' % -S-'

1

i / 'p@- g
.o 3 // 4

' #
//

a, .
^

h 7-

?'#
5 / 2

'

|#$ .

5 s
- 0

0 08 g,-

0.06 _

i viiiilitiir e li vilitei i v i% til i , ii iiiiilisivi e I isittiiviliinvitisilitivetliI'll t i, iii i ii
0.04

.01 .02 .04 .06 .08 .1 .2 .4 .6 .8 1 2 4 6 8 10

PERIOD (SECS)

,- ..

Figure |M
Comparison Of 7% Damped Uniform Hazard Response Spectra For The Sequoyah Site With The Pre-

sent Sequoyah Design Spectrum For Reinforced Concrete, The 7% Damped 84th Percentile Site
,

-

Specific Spectrum And The Phipps Bend Design Spactrum For Reinforced Concrete.

2-30 /O
lD

" l0 Pl0'T A 95
'

r ~m L M j]' Y RgR1"
'374 ?20



*

'
'

AVERAGE RISK 0F EXCEEDANCE FOR SPECTRA AT PERIODS LESS
-

THAN 0.5 SECONDS

SEQUOYAH DESIGN: 9.0 x 10-4 PER YEAR

SITE SPECIFIC EARTHOUAKE: 4.7 x 10-4 PER YEAR

PHIPPS BEND SSE: 2.3 x 10-4 PER YEAR

RELATIVE SEISMIC HAZARD

SEQUOYAH DESIGN VS SITE SPECIFIC EARTHQUAKE - 2x -(0.9-3.1)

SEQUOYAH DESIGN VS PHIPPS BEND SSE - 5x -(2.4-8.7)
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CHARACTERIZATION OF SPECTRA IN TERMS OF INTENSITY -

(UTILIZING TRIFUNAC AND BPADY,1975 AND REG GUIDE 1.60)

SEQUOYAH DESIGN (REINFORCED CONCRETE) INTENSITY VII
,

SITE SPECIFIC (84TH PERCENTILE) INTENSITY VII-VIII

PHIPPS BEND INTENSITY VIII

SOME REASONS FOR DIFFERENCES

1. LITTLE DATA AT INTENSITY VIII

2. 1897 GILES COUNTY MAY HAVE BEEN A WEAK VIII

3. DIFFERENCE IN SITE CONDITIONS

'3
. '5H, 2dS
.

'
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'

CONCLUSIONS
'

IT IS OUR CONCLUSION THAT TE DlFFEREtCE IN ASSOCIATED SEISMIC
'
-

HAZARD (RISK OF ESIGN SECTRA EING EXCEEED BY EARTHQUAKE
-

@0VND MOTIGO EREEN TE PRESENT ISIGN AT SEQUOYAH At0 TE
APPROPRIATESITE-SPECIFICRESPONSESPECTRLEISNOTSUBSTANTIAL.
TE REASONS Fm THIS ME:

(1) FOR REliF@CED CGERETE, TE PRESENT ISIGN AT EQUOYAH

REPRESENTS A mRE THAN EDIAN [LIRIPTION OF TE 03TRQ. LING
SITE-SPECIFIC @0VND NTIQi.

(2) FM REltFmCED C0tCRETE, TE DIFFEREfCES IN SEISMIC PAZARD

ARE FACTORS T 2 AND 3. THIS SEEMS VERY SMALL MEN rDPARED
UTE SEISMIC HAZARD WHICH IS ON TE ORER OF

T0 f10 TO 10 '

(3) IN OUR JUDGENT, TERE ALREADY EXIST VARIATIONS IN SEISMIC

HAZARD ASSOCIATED WITH ISIGN SPECTRA FOR OTER PLANS IN TE
EASTERN UNITED STALES THAT EXCEED FACTORS T 2 m 3.

(4) TE HAZARD ASSOCIATED WITH REltFORCED C0tCRETE REPRESEfffS A
WORST CASE AND TE DIFFERENCE IN SEISMIC HAZARD WOLLD E EVEN
ESS.FOR OT R PATERIALS,

' !3/4 ?24
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APPENDIX XVII: Sequoyab I & 2: TVA Struc -
tural-Seismic Reevaluation /

'
-

'
.

,
. . . . . ,

TVA S T R U C T U R A L *S E I S ti l C RE-EVALUATION
- . .
. .

RJRPOSE: IETER11tE TE f1ARGIf6 PRESBIT If! TE CATEGORY I STP1]CTURES.,

TOR TE fbi REQJIREtEITS . ,| p , ,
'

. ,

,. M
GIVEti: SITE SPECIFIC RESRf!SE SECTPA-(8E RESP 0tlSE SPECTPA)*

.

* R.G.1.61 DVPING VAUES
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o 84m Z ESP 7EE SECTPA .
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SHIELD BWG,

EARTHQlME LDQ INCREASE

ELEV.vS EEEPATIm 26% (TOP)'-

.

PUE{T 22% (' BASE)

SKAR LOAD 17% (BASE)
.

VERTICAL URD 60% (BASE)

VERTICAL ACELEPATION 54% (TOP)

RESULTS

e BASE OF TE STPJCTIE CMTH.S ESIM

e 0. 3% OERSTRESS IN EltFORCIfE STEEL (AISC)

e 5.0" OElbliSS IN MCRETE (ACI-318)
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ROCK S UPPO RTED STR UCTU RES - FI N DI NGS

.

ItITERNAL STRUCTU[S

EAPNHKE LDAD INCEASE

,

ELEV. vs. ACELERATION 5% (TOP)

TUEIT 332 (BASE)

SEAR 25" (BASE)

WRTICAL LDAD 112% (BASE)

WRTICAL TIEEPATIGl 99" (TOP)

WSULTS

e f0 (M3 STRESS OF EIEORCIt0 STEEL OR CONCFETE

e FRRGIf6 FOR CRITICAL LOCATIGS

CPME WALL 15% (TENSIM STEEL)

iE 010ENSER FLOOR 57%(W.NSIONSTEEL)

55% (CONCRETE)

IE C0f0E!SER COLLMS 56% (Bucn.!m)
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; R O C K S U P P O R T E D S T R U C T U R E S - F l fl D I N G S

AUX /C0ffTROL BLDG,
'-

-

EARTir@E LOAD IflCREASE

EEV. vs. ACCELERATI0ft 60% (TOP)

SEAR 3I (BASE)

ENDitlG fRBIT 33% (BASE)

ERTICAL ACEERATI0fl 15Z (TOP)

ERTICALLOAD 57% (BASE)

ESULTS

e f0 OERSTESS OF ElfRRCIflG STEEL OR 0]fCETE

e FARGINS FOR EXWST STNX - 21" (TOTAL SECTION SHEAR)
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S0ILSUPPORTEDSTRUCTURES-

.
-

.

SEISMICDESIG10FSTRUCTURES

Or

cstr~
Q''@ , ion.

-

MQvn %w.yg. :, . DC-

.

e SITE ESIGi [SPONSE SECTRA @

e CALCULATED FEE FIELD SURFACE ESP 0fE SECTRA @
OBlAIID BY VARYIflG S0ll PEERTIES NO S0IL EFTH FROM

SURFACE TO BEDROCK. THIS EPSOfE SECTPA WAS .VPLIED AT

TE RXft[ATION OF TE SDIL SUPPORTED STRUCTURES.

e TE FBI 84TH % ESP 0fE SRCTRA IS FOR ALL FE0ENCI,ES OF

IffTEREST LESS THAtl TE OLD ESIG1 ESP 0tE SECTRA N
L .

e BY I.'tSECTION TE S0IL SUPPORTED STRLClUES EET THE FBI

ESIG1 EQJIREEllTS.
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S E I S M I C Q U A L I F I C A T I O t1 0 F E Q U I P M E N T &_.

C0MPONENTS
.

IB1 FLODR ESPONSE M WILL Fi C01PUTED BASED ON ONE OF TEe

FOUR ORIGIIRL ESIGN EARTHQUAKES,

e TE SELECTED EARTHQUAE'S AffLITUDE WILL E INCREASED BY FACTOR

SUCH THAT ITS ESPONSE SECTRA WILL BNELOP THE IW 8M DESIGN

ESPWSE SFtCTRA.
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C 0 N C L U S I O N:

THE CATEGORY I STRUCBJES AE ACEPTABLE FOR TE GSB'S 8I4TH % ESP 0 IGE

SECTRA & R. G.1.61 EQUIRENNTS.
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APPENDIX XVIII: Title: Sequoyah 1 and 2
Seismic Design Margins Review of Piping &'
Mechanical Equipment

, SEQUOYAH UNITS 1 AND 2
~

SEISMIC DESIGN MARGIN REVIEW

., . PIPING AND MECHANICAL EQUIPMENT

. AUXILIARY FEEDWATER AND THE ESSENTIAL RAW COOLING WF.ER PIPING SYSTEMS

WERE SELECTED FOR REANALYSIS ON THE BASIS OF THEIR SIGNIFICANCE IN

ACHIEVING A SAFE SHUTDOWN.

. REGIONS OF HIGH SSE PLUS DEAD WEIGHT PLUS PRESSURE STRESSES WERE IDENTIFIED

IN THESE SYSTEMS BASED ON THE ORIGINAL FLOOR RESPONSE SPECTRA AND 1/2%

DAMPING

. PIPING 5" STEMS WERE REANALYZED USING THE 84 PERCENTILE EARTHQUAKE

RESPONSE SPECTRA AND REG. GUIDE 1.61 DAMPING (2%)

. SEISMIC MARGINS WERE QUANTIFIED IN REGIONS OF HIGH STRESS

. PIPING SUPPORTS WERE EVALUATED ON THE BASIS OF REVISED DESIGN LOADS

. SELECTED MECHANICAL AND ELECTRICAL EQUIPMENT IN SAFE SHUTDOWN

SYSTEMS WAS EVALUATED AGAINST THE REVISED FLOOR RESPONSE SPECTRA

15/4 ?$9
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SY STEM '4EIGHT PRESS. _ DES 1GhLSEMilc / fr% DAMPlW. 84RE8cEMTlI E_ [RG l 'l DAMP 8"4 '2i
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37gg
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NUMBER S TW R .
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.

QUALIFICATION SUMMARY OF SELECTED MECHANICAL

COMPONENTS AND EQUIPMENT Z i

COMPONENTS VENDOR NAT'JRAL FREQ. QUALIFICATION METHOD ('

n

AUX. FEEDWATER PUMPS INGERSOLL-RAND RIGID / FLEX COMB. TEST & ANALYSIS
MOTOR, TURBINE

[
CONTROL VALVES MASONEILAN INT. RIGID / FLEX COMB. TEST & ANALYSIS I

COMPONENT COOLING DELAVAL RIGID ANALYSIS
WATER PUMP

COMPONENT COOLING INDUS. PROC. RIGID ANALYSIS D
WATER HEAT EXCHANGER 7

' '

MAIN ATMOS, RELIEF VALVES WESTING. RIGID / FLEX TEST AND ANALYSIS

MAIN STEAM CHECK VALVES ATWOOD & MORRILL RIGID ANALYSIS

MAIN STEAM SAFETY VALVES CROSBY RIGID ANALYSIS

EMERG. DIESEL GEN. BRUCE GM RIGID TEST AND ANALYSIS

ERCW PUMPS / MOTOR JOHNSTON PUMP CO. RIGID / FLEX ANALYSIS
,

AUX. AIR COMPRESSOR INGERSOLL-RAND RIGID / FLEX TEST !

|
AUX. CONTROL AIR RECEIVERS INGERSOLL-RAND RIGID ANALYSIS /

'HVAC DUCTS WYLE (QUALIF. TESTS) FLEX TEST

.

O I $t $e 1 e



COMPARISCN OF SEQUOYAH AND PHIPPS BEND DESIGN SPECTRA FOR
REINFORCED CONCRETE STRUCTURES WITH VARIOUS SITE SPECIFIC SPECTRA
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CONFORMS WITH APPEllDIX K REQUIREMENTS-

SAFETY EVALUATION REPORT ISSUED APRIL 1978-
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SUMMARY OF RESULTS
.,
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COMPLIANCE WITH APPE'IDIX K 10CFF30.46
..,

C C = 0.6 DECLG
0.6 DECLG DD =

RESULT IMPERFECT MIXING
PERFECT MIXI'!G

.

PEAK CLAD TDIP. ( F) 2111, 2190.
_

- s
7.5PEAK CLAD TDIP. 7.5 ,

LOCATION (FT) ,

LOCAL ZR/E20 4.07 7.63
REACTION (MA.-;. ".)

.

LOCATIO'I 0F MAX. 7.5 1.5

LOCAL ZR/E20 (?!)

TOTAL IR/E O <0.3 <0.3
P"A~ TICS (,*.)

nT $3 IO.ST 72.8 65.2
TT:I (sEc)

7.0
17.I LOD 30.sT 6.0
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LICEf! SED CCRE PC2ER (MUT), 1025 0F 3411
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SUMMARY

AffALYSIS PERFORMED WITH APPROVED MODEL RESULTS-

If1 PCT < 2200 F

SEQUOYAH ECCS MEETS THE REQUIREMEliTS OF THE ACCEPTAf!CE-

CRITERIA PRESEf!TED If! 10CFR50.46
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NEW DEVICES COMPLETED.
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o ALCATOR C APRIL 1978-
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[ TECHNICAL PROGRESS )
* AND OUTLOOK IN MAGNETIC FUSION
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OPERATING CHARACTERISTICS OF FUSION DEVICES
i

.

COMMERCIALCURRENT .

EXPERIMENTS TFTR ETF TOKAMAK

0 20 500 2000
POWER (MWT)

POWER PULSE LENGTH (SEC.) 0.1 -0.3 0.5 30 200

0.1% 0.2% 50% 90%
y OPERATING DUTY CYCLE

DEVICE AVAILABILITY 20-30% 50% 50% 75%

ION TEMPER ATURE (KEV) 1-10 5-10 10 13

20M-3 SEC.) $1 $1 1-2 1-2
Nr (10
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[ TFTR SAFETY ISSUES t

,
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OFFICE OF FUSION ENERGY, DOE , ,
,

I. MAGNETIC FUSION PROGRAM OVERVIEW

J. E. BAUBLITZ, CHIEF

REACTOR SYSTEMS E APPLICATIONS BRANCH

Is II. TFTR W. A. MARTON'

PROJECT TECHNOLOGY BRANCH'

C3
A. GENERAL DESCRIPTION
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B. SAFETY ISSUES
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C. IMPORTANT SYSTEMS
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.oTO STUDY THE PHYSICS OF DEUTERIUM-TRITIUM N !
f PLASMAS Q,

L. .
.

e ACHIEVE PLASMA PARAMETERS NEAR THOSE REQUIRED )
e

!>h. FOR POWER REACTOR, T = 5-10 KEV, DENSITY x # i....

g[ CONFINEMENT >10'', POWER DENSITY =1 W/CM Missa-

,

u jb .r -
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e ACHIEVE SCIENTIFIC BREAKEVEN, FUSION ENERGY OUT = iE . a' t

PLASMA HEATING ENERGY IN $!t.
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e BEGIN TO INVESTIGATE PHYSICS BEHAVIOR OF SELF- .ME
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4 c204/lW POWER IN ~'

I $$
f oMG BUILDING 2 MG'S, TOTAL 660 MW,9,000 MJ 1

w .2
,

L33: WITH 4,500 MJ DELIVERABLE,400~ RPM,10 SEC m1
! PULSE,5 MINUTE RECHARGE E # ''

m.

. o ENERGY CONVERSION BUILDING - 600 MW DC PJT RECTIFIER / INVERTER,75 KA TO COILS i
~

" c-u -
-
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o NEUTRAL BEAM BUILDING 120 KV,20 MW,0.5 SECl!
e
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ROOF 5 FT. 3
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|

f e MECHANICAL g-) )
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i- 1. STORED ENERGY (MJ)
t- 10{ PWR TFTR g
I? 30,000 CORE THERMAL '9,000 MG ROTATIONAL bd

'

,

i
6 400,000 PRIMARY COOLANT THERMAL 1,300 COILS MAGNETIC pg
h 400.000 STEAM GENERATOR THERMAL ,3,000 COILS THERM AL D
j'I 830,000 TOTAL 25 PLASMA MAGNETIC,

!.
'

10 PLASM A THERM AL
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3 ji ,9,000 TOTAL j,
xc .
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Q i: ~ 2. STORED CURIES .'
PWR TFTR{ -. ,

10' 5 x 104 '

.
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.

i.-
*

. . ,

-C * A*h A_. M LM '' 1 ME*_ M',, MjA j_, /' a dL*J{ _[ y*',+_ "_g" ,_Fg g ,_ m *j d( * . Y *, , * g., gg- g ' % ,* ~y * .k ' * -9
,

* ,- *.

.d



.. .. .. . .

..

.

, . . . . . :- .. . . - - .. - - -. .-
. . - . y -. ,

-

, m )
-

i
|

- U6

c ;) h
j |

>

f
,. m*

'
I F:_OO DS ie

.m.

L.

,

$

t :- w 2;
'-

s=o .1

.

.
. g. ~ .

. . .

O PROBABLE MAXIMUM PRECIPITATION,48 HOURS j
. .

)r.
. . .

t- i
.

- .

y: .
3;j. m E .

'o PROBABLE MAXIMUM FLOOD (10-4 PER YEAR) 'jt.
.

-

.c i.
*

-.oo ; ~
* . 5

'

.

: ,- - o FLOODS 'TO 91 FT.'MSL FROM BEE BROOK lj
-

,

'~

3 j'
a'

e SITE AT 95-100 FT. MSL
,

, '

9
> ' :1

'

'

, .-

.
.

.~8%
; -

.

.':3
. .r' ,

-

, J '

s
.

.}-,
. ., . . . . -

:. . .00 ,p . - 1
. '~. -

: . .

,
-

.
,

- . :

t . ,: . _ . . .. . r - - > -

.

:q.-
-

.

s ''.. -
.

. 3i
.;-i! ,'_

. .
. - .';* I,

<- '

8 -
. *

,g
. ..

,
i .

3., ,i --:'? - - - . - ,_ , _ n;s m. J, ,. .s

,
e .8- -



.. .. .. . .

.

. . . . ~ . . .- .. .. . . . . . . . - . . . . -_
. . .

. ._ .
.

i,, ,

1
' *

, :
, ,

,

- '
_

- - g

k ;7TR 1 ORNADO CRD | ERDA 1
'

:. .).
.!

: .

'
,

: . 1
5I Nt - . - a 5

. ...
' '

TYPE CRITERIA O j:

( . M ?.}
I

7 *(f,|
'
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L i', MOST PROBABLE (P-10-5) 110 MPH ETC. 6J Je
'

. .
,

',g f: 1o V-
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p. ' :.

:
-

'
-8: FIND PROBABILITY OF ANY OCCURRENCE AT SITE . 3-
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i o LEVELS APPROPRIATE TO SHUTDOWN AND SAFETY %

!ssi
-

,

f SIGNIFICANCE a--
.L
S CRITICAL - LONG SHUTDO1NN, OFF-SITE DOSE >1 REM .-|
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!. o DESIGNED FOR MOST PROBABLE | CONDITIONS: !O
.- im
F NOT A CONTAINMENT BUILDING -
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h F4
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.' t ' 'oTRITIUM SEAL.TO OTHER SPACES !
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J
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. o CONTINUOUS VENTING UP STACK it
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.
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,. . [ o RECIRCULATION DURING ACCIDENT j?
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t o DESIGNED FOR MOST INTENSE CONDITIONS %
.

f. o LOCATED IN HARDENED VAULT
*gg
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.

i*=gg
h

' olN ARGON GLOVE BOX
a,- - jgp. .

. .

g |., oTWO DOUBLE-WALLED URANIUM BED Sj;;;;;-

GENERATORS WITH ONE SPARE WITH F1 "
'- )F- .

4 p a. '': . COOLING (ARGON) AND HEATING a.c.. ..

r
.

''KELECTRICAL1 ]1
-
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;. .- ...
,

,
,

o URANIUM GOOD. GETTER, RELEASES TRITIUM j
j;

''

AT REASONABLE TEMPERATURE 400 C, BUT $
.

3
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! o DESIGNED FOR MOST INTENSE CONDITIONS
~

1
0

-

I o LOCATED IN HARDENED VAULT T
4 u

},
,

! C3
: oSUPPLY CLEANUP - 10 CFM wi
i l

? OTORUS CLEANUP - 50 CFM

i o VAULT CLEANUP - 1000 CFM W I
'

#b W
h[ o ALL BASED ON CATALYTIC RECOMBINING OF TRITIUM TO f

[ WATER FORM FOLL0WED BY ABSORPTION ON
,

l', MOLECULAR .3IEVE BEDS - 99.9% CLEANUP

h. o REDUNDANCY AND CROSS CONNECTING FEATURES
'

i-;
.; !f. olNITIATION AND CONTROL AUTOMATIC AND INDEPENDENT
2 h OF COMPUTER. ALSO MANUAL CONTROL OUTSIDE

E TRITIUM SEAL
.g.

- ,h-

,

'*
oSEPfRATE TEST CELL CLEANUP - 46,000 CFM BASED ON ;;

CTEAM SPARGING FOLLOWED BY CONDENSING ONAL'bJ5- -

CONDITIONING COILS - 90% CLEANUP OF HTO ')
''

-

_.i_ 1 "" .. . ._ _ . . _ _ __ _-. . . . . - _ - . >' '
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! POWER SYSTEMS ,j-

'

w!..

sali .

' wi-

gE!Eal-

.

( c ;
y

<

! o MOTOR GENERATORS - BELOW GRADE, !

7 [ CONVENTIONAL WATER TURBINE CONSTRUCTION, i
i

J : LUBE OIL COOLING CRITICAL i

i !.
; J4

5 b

.
o RECTIFIER / INVERTERS - CONVENTIONAL DESIGN 1:

.

. .

BUT LARGE,600 MW j
:'

,

<
'

. j eSEND ENERGY BACK TO MG'S l,
'

i
eSHORT OUT CO'LS THROUGH RECTIFIERS AND CURRENT :C ; J.

.

t; --.- D ECAYS ~ ~ ',
;.

.

v .. o CROWBAR COILS AND CURRENT DECAYS 1

oc
_ _

.Os --

3
i

* b #, e
'

,,0 .g i tP

',' j !' 4 ' 6* * ;t * ' ' '' ' '' *

;i; '..:.. s. e > i.+ .1 < ,
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i STAl\lDBV POWER I~ *

r __ 1 i, ,

.

d

No BATTERIES a
M

| e MAINTAIN BREAKERS ENERGlZED ONE MINUTE UNTIL ,

NJ
<

START DIESEL- n.

f
f e PROVIDE COOLING WATER AND LUBE OIL TO MOTOR g

3> I GENERATORS FOR FOUR HOURS UNTIL STOPPED rsa)
,

|- Mi

e SAFETY COMPUTER3
5, p^

'
M

b
- | eTRITIUM MONITORING ,

!

i | oDIESEL CONED
.

.

o MAINTAIN SYSTEMS (VACUUM, CRYOGENIC) FOR QUICK START *

. ,

o RUN CLEANUP SYSTEMS IF ACCIDENT HAS OCCURRED ;

.-
,,

t j oIF WILL NOT START, BUTTON UP FACILITY '

.

= r-- , ,,

,
. . .

's ; j
E

,

y %.. .s i
-

~ .
. .

|
~ *'

.
. .,

- .. _ -- _ u _. . _u . __ .. t . . . .. _ _. i . ...._;__._...m_
,.

-
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!
.

COMPU ?ER "4"

: m
! o

o
i "

[ e o

o13 INTERCONNECTED MINI COMPUTERS m-

I sa
j o CONTROLS ALL OPERATIONS i:8,000 CONTROL w

T !. POINTSD D'
'a !

[ o COLLECTS DATA ||4,500 CHA|NNELSD
!

! o PROCESSES DATA .

:
-

oSAFETV COMPUTER MONITORS KEY SAFETY .
c

PARAMETERS, INITIATES ALARMS, INITIATES
._

t. | SAFETY ACTIONS I:ALL BACKED UP BY
,^

L
"

SMPARATE HARDWIRE CHANNELSD-
~ '

'~

i i; .

L mn.sc1- r:_ _ : n g ._ __ :U
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: WAS9 E SVS ? EMS ' a ,

:,- ,

!.
'

i

~
)

l
I o COOLING WATER PURIFICATION LOOPS - t
< ,

[ RESINS, FILTERS DISPOSED AS SOLIDS. j

!: TRITIUM CONTAINING SOLIDS ALSO j2-

h I' !.

.p - t

[ o WASTE TANKS i:THREE 1,500 GAL.D DUMP [
; I WATER TO BEE BROOK / DEVILS BROOK / )
'

.._. g[ MILLSTONE RIVER AT 10% OF MPC. :
p

L
|

-

~l o CHEMICAL WASTES i: COOLING TOWER
M [c

'
~

BLOWDOWND PER STATE LAWS"~

<. .

. -- _

~

:"-
~~ ~~'

:y -

2n ,.
-

,_....m. ..
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!PSAFs COM TER! : S -
:
4 .

i --
;; - . .

; i

i \

oSITE DESCRIPTION !i ..

[. ,

t-

! eGEOGRAPHY AND DEMOGRAPHY
t <

{ e METEOROLOGY |
'

5 .

e HYDROLOGY 1
'
,

.i.

[- eGEOLOGY AND SEISMOLOGY .;.

? i i
E- ; o FACILITIES AND SYSTEMS -i.

t 1o

i oWASTE MANAGEMENT ~|
!

j o HEALTH / SAFETY PROGRAM .|
.

>
-

r
- i o MANAGEMENT CONTROLS FOR !

'

u- |

|2 i| OPERATION j

o RESEARCH AND DEVELOPMENT -

1>I~.G '

a : ,

o O.UALITY. ASSURANCE
'

!'
-

..

- 3

'

#
% - - . ...o ACCIDENT ANALYSIS
t . .

.saa a.nu.r23 _ ,.,;; .a -. . - . . . - . . - . .. .. .

.
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' SYSTEMS DISCUSSED IRI THE TFTR PSAR i .

t
k

l .

TOKANfAK GAS DELIVERY NEUTRAL BEAM VACUUM CRYOGENIC ~ SUPPLY q

PUMPINGeVACUUM VESSEL o TRITIUM e NITROGEN |
o FIELD COILS e NON TRITIUM eTORUS e HELIUM j

i eSTRUCTURE : eNEUTRAL
'

.
'

' "e SHELDING BEAMS
I

I-

j
REMOTE DIAGNOSTICS AUXILIARIES I&C ELECTRICAL .

r
i

MAINTENANCE ~ eHVAC e CICADA e ELECTRICAL POWER.

eTRITIUM CLEANUP'

e SAFETY & e SUPPLY & DISTRIBUTION,

. ehO PROTECTION * PULSED ENERGY CONVERSION
'

1

L NG ATER .

'

e COMMUNICATIONS e MONITORS eEMERGENCY POWER'

i -

e LIGHTING eINTERLOCKS j

'P' i
WASTE j-

, .

~"
-

.. . MANAGEMENT j'g
%~~

; , . . . e LIQUID ?
'- .

1 :[ ~ .., eGASEOUS .:1
'

,
't- ' ' - e SOLID |

>.. , .

[
- >:

.. .

,

, _ ,. -
, ,

,
-

! i-

[ FOR EACH OF THE ABOVE SYSTEMS THE FOLLOWING ITEMS WERE DISCUSSED: 'l
s !
i @ FUNCTIONAL REQUIREMENTS FOR NORMAL AND OFF-NORMAL OPERATING CONDITIONS o

[.5 @ DESIGN BASES TO MEET FUNCTIONAL REQUIREMENTS
I

.s <
.

1

S -@ SYSTEM DESCRIPTION I
'

=-- .j
,

@ SAFE'nf EVALUATION OF DESIGN _,m

N @ PhE-OPERATIONAL TESTS AND INSPECTIONS., ..

@ EQUIREMENTS AND PROVISIONS FOR SURVEILLANCE AND PREVENTATIVE MAINTENANCE I

('h- .

d 6
m .r .L w_u i - . __m i u -A 2m_ _.u a- A J Aa. m . i_,,,, _ . _ . ,,m _ dl _

, . . . ., ,
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,

REVIEW OF PSAR |
,

, -

|- -_ _ J a-
'

:

!:- e DRAFT PSAR PREPARED BY EBASCO/GRUMMAN
.

'

e REVIEWED AND ISSUED BY PRINCETON - 8/77
5.

r e REVIEWED BY'
.

{ e DOE CHICAGO OPERATIONS OFFICE SAFETY DIVISION
l' e DOE OFFICE OF FUSION ENERGY '

p e DOE DIVISION OF OPERATIONAL SAFETY '

' E
g g, .

o W. STRATTON WITH LASL AND UNIVERSITY OF WISCONSIN-

b) [..
.

p e FORMAL DOE COMh/IENTS TO PRINCETON - 10/77
1.

[.; e DOE / PRINCETON MEETING TO DISCUSS COMMENTS i1/77 -

r
.

.- o PRINCETON FORMAL RESOLUTION OF MOST COMMENTS - 12/77 '

u e
; e DOE AUTHORIZATION TO PROCEED WITH CONSTRUCTIONEUi8

"

( l
1'

3 e DOE AGREEMENT TO PRINT PSAFI AND RESOLV' REMAINilMG-- 1'N P "C'O~$1MENTS IN FSAR - 2/78 3.1
'

. . __ . _ - _ _ _ . _ __..m - ._ ., . _ . _ _ _ .
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| BCG TOM LONE
'

'

)
.

"(ON SITE)
.

; :

! )
t
r.

i o DURING' OPERATION NO ACCESS WITHIN TRITIUM: i

! SEAL BOUNDARY. LIMITED CNOT NORMALD ?

i

! ACCESS TO OTHER BUILDINGS ON SITE. CONTROL |
|; ROOM IN LABORATORY / OFFICE BUILDING j,

,

-b i, -
.

![ o AFTER.100 PULSES, ONE HOUR WAIT TO GAIN
*

1\

; ACCESS TO TEST CELL 1.

i 1

|
.

| o REMOTE MAINTENANCE lNSIDE IGLOO 1
.

). .

g.

Y ; oIF' TRIT; LUM RELEASE, NO ACCESS UNTIL CLEAWED '
'

"
I -

J' P, EXCEPT FOR EMERGENCY WITH TRITIUM SUIT3 a 1

4..

_ _ _
,_|

_ __.

. ...- ; * '

_
.

.

,4 .4
- . 6 ' V' ''3 "

*. '
.
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! BOTi OiV1 LINE
,

-

, -

i' ,

. (SITE BOUNDARY DOSE) ~z 4
,.

5.

'-
<

1 e NORMAL 1,000 PULSE OPERATION

h
'

e NEUTRONS /G AMM A 5.0

!,' e TRITIUM - 100 Cl HTO 1.0 |

A e ACTIVATED AIR .4 ,'
.

i TOTAL 6.4 MREM /YR (0-50 MILES ,

f 50 MANREM)y
{ 4'

c- ' i
e OPERATIONAL OCCURRENCE (LARGE LEAK IN TORUS) :-

i

TRITIUM - 4 Cl HTO .04 MREM (2 MANREM) l,

,

L.;.

f. o LOW PROBABILITY ACCIDENT (BREAK IN NEUTRAL l
{. BEAM LINE WITH FIRE) ,'

-

-
t

Y f. TRITIUM - 180 Cl HTO - 1.8 MREM (90 MANREM) ,;
# e

1
| *

3 [ MERY LOW PROBABILITY ACCIDENT (MASSIVE
~

( '{-

h- DESTRUCTION OF TEST CELL WITH FIRE) J ! $
#

{ !r ;
-

TRITIUM - 6,200 Cl HTO - 2,730 MREM (3,000 MANREM) ,',

' '
. ,

_ ,
t

_

.

# / e .b . s
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TFTR UPGRADE !
..

, _ ,

.,
p

..

;

! o MORE HEATING
.

o LONGER PULSE,1.5 SECONDS !
i

f o HIGHER FUSION YlELD, Q = 2
1

j o BETTER CAPABILITY TO STUDY PHYSICS OF f;
~" '

i ALPHA PARTICLES j
! i-

j oSOME POSSIBILITY FOR " LOCAL IGNITION" i,

CALPHA PARTICLE HEATING OF PLASMA = .i
r
t

! LOSS OF HEATING DUE TO CONDUCTION ,

: I

AND RADIATION >:
;

o AbL DESIGN AND SAFETY CRITERIA REl\NAkN, |
| UNCHANGED L ! '

j( . . . . t .
. .

_ . .
- - _.

.
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F;'.ELII;Ii;.'.P.Y SEQU^i;CE C ._1 <'

n
1 '

Dj h 07 EVEliTSLe APPENDIX XXII: Preliminary
(Y!.I-2, .,/20/79 a...CID,E!!T) Sequence of Events,at TMI-2.: .

.

.

..

na fc110. ting sequence of evchts for the 51;I-2'inci.::nt of 3/2PJ79 hcs bu2nThis chrc.ncl0E'yfckulcted by BEH cngineers using cvailcble plcut cata.--

I; s bc:n constructed fmm nuacrous sources and hcs not been totally
.
~

. cc.1ri n:2d. It c.cy not be precise in either cycnt occurrance or requcnce.
*Eycat'

.Tir.a...,__ f inutes
.

. .

lite initiating events could h' ave cor.2 from net: rous r. stulc'-prior to For pur; oses of this cc.quence, they are rcT:tively
,

turbin2 trip ' causes. ,

vait.portant. The prire.2 effect is ihnt it led i,o a lo;s cT t-.-

- ,

fcad:!ater (!!R!) booster pumps.
.

_

|:ain feadwater pir.as cra tripped. 6Tn.3st sir uitanaeusly,'

0 the turbine trip occurs.- , ,
. ,

Pressurizer pressure increases to the EQ'I setpoint of
' 0.10 2270 psig. .. .

.

. Second:ry side pressure packs at 1070 psig cad is licit d0.15 -

- by stcaa relief valves. ,,
.
. . .

' 0. - 0.20 Tn g RC pressure trip setpoint rc:ched (2355 prig ct ! ot Tcg
< . . ..

-

.

tcp) cnd systr. prassure pasks at cbcut this vaiue. .

-
.

,, ,,

t
Indications frc.m pt:p dischcrge pressure are that.cu::ili:iry'' ' ' '

' feedc:ater ptc s (en2 turbina driven, tt:0 electric) cre-

running at this point; ho.:ever, no Icyc1 change occurs in
-

steca g:nerators. - .
-

.

, .
. . . . . , .

. . _

Prassurtzer leval paahs at 255.'in'chas (indicatad) cnd starts
'

.

0.25 to decrease uith syste: contraction. .
. , ,

.
.. . . . . . .. . .

. .. . .

0.33 Q'!anch tank prcssure is intracsing. .

pmssurizer icval is et a taini x.a of 153 inches cnd starts-

0.00 to incr:sse. Hot leg te.0:rctura is at a cinirem of 5770F
..

. r.ni! starts to incracse sic.:Ty. -'

..

.

1.0 OYSG Icvel indication on the startup t nga is 10 inches.
GTSG pressure holds nt cbout 1025 psig.-

. . , . .
. .. . . .. . ... . . .. . ..

2.0 * OTSG pressura starts a steady decrease. lipI floi is initiated
,

by ESFAS on ic.i RC prassura (t;PI setpoir.t = 1600 psig).
.

.
-

-
.

.-

*iite qucach tank's incrcasing prescuro levels off at 120 psic.'

3.0 '. l'.: lief ' valve satpatet is 150 p ig. -* ,.,

.

*iiic hot U.d cold 109 tc.:.peraturas stcrt increasing at a care'4.*/5
**

.

rcpid rate. finnlytical sin:ulation indicates that this occurs* *

h-% t$en the I:PI is turned off. Site infon: tion notes tiiat
...m. ....:..........,, ,3,, , ,o 7,; ,,,, g ,. , __~'

- .. ,_.

i 9 4 .."17



.
.. - -

. ,,,i.:.h. utcs
''

.

Proccurizer icyc1 indicctc3 n cit:ing c;.d iMn cc:stkt".3 to
.,

4 i-

in;r.:( sing.
. Sticrcrt.c cs the Int it..) t'.:.p:.rt.i.uh2 if

-

"'0 ' .
''

$:tecrixeren1t'in
Press::rixcr icval ii;dicctes u faii !2nch tink prc: cure incmcscs k"c:id the valief va tal

C.0 Q:-

cutpoint of 150 r.3ig. ~ m.. . , ,
.

*

10 uith c hut ing5

' ' r.C pms::um m&s a ninima cf 73591::Eis tudict.t'.s |.ot ir.g is in
. ,.

.

.
.

ter?raatura of C040F.
-

*

Unturatica condit!cn.
..

.

1Tiis'

h.n:iliary fe*nter flou is initicted to ! .ith OTSG's.is ir,dicated by itw. dicto OTSG rcprescuri:ction to siOES (n.b/.
,

.

'

< 0.0
- -

cod GTSG level change.' - '

EC preocure p;cks cut ct 1903 p::ig rnd ctcrts to 6cratse.-

tat its to.7.parctura pochs cut ct Eg70F.D.0
It stchiiixes.

Prescurizer level indiciction is rc.iiered.
,

- .

11.0 cut at 475 inches et 15 s.;inutes."

Quench tank pressura drcps sdd:.aiy, indiccting tha :q.tura
disk has blo-m (setpoint a E00125 rsig}.i0.0

.lita dacraasing CC prescura utcMii::c: ct 1775 i$ic.t

, 10.0 '
'

The ECS tc::paratura ttchili::cs et c Lot ir.g of US3"F ti;d aTile tc7,pcentum daensse frr:.1 stnrt of
f.2.0 5 cold Icg of EGSDF.

fcc.imter to this stcbili;.ctica mprescnts aikcctor building pr;.scura is T.G p::ig
-

. ,

- ,

, cu::iliarfj
E600F/hr cc::ldcun.T!.:a feat level is ; st: red in both OTSG': .#
cad incraasing.

The startup Tuval indicatina ciw.:s OTSG D icvn1 incersingPectuura ingreases in I:ath tiu.

50.0 cnd GTSG A loval c'acracsing.
-

Curina the 22-E0 cinuta period, the rystc.: para:r.aters h2va
stablitzed in the natorctica condition of a pr:ssura of e.10.

'

C0 ~
* -

MN # .0D ''3
' y A psig, t:qcrotura of G500F. f.C fica in:|ication in d:crrm

frca CD (initial) to CO :: 10G ib/lir. The reactar Luildin;UO J'~o "

pressura is 2.2 r3ig cad incracsing.
. .

,

C::ctor coolcat ficiTh3 P.C pumps are tripp:d (in Leap B).
,

73.0 rato d: creases in Lcop B.
.

GTSG D pressura drops frca 950 r. fg to ICO r.sig in 73 t.:Lmt.
-

,

*

U73.0
aT tcross the cara cau Is cbcut G F.T felic:s Te t.

.

03.0 bt '
,

. Cath rccaining EC plc.?s cm tripj::d.
.

~ 10.0
114.0-1E0.0 TgtadT:1d direm e rcpid .' Ybt>

FinTessthy.
.

c
15 clautes.

.. . ,

Site infonction i.ates thct. Ei.3V relief lina t ..s
Bointed- .

.

Fa pr.ncuro starts C.cn sinD r/3rc r./,idiy.132.0 initicily.g. , g.~ ~ " - --
.

~ ' 3 / 4 .~.' 9 8
, y=-



.

1 ,
.

.
.

Etc. ret

*7
fin, i:inutes

CCS Ir.s d:,, ressurized to 070 psig r.nd P.CS hot icg
,.

At GP.0 F, b ste.:
.

C'y 0
tc:.parcture is at r.u::icua :.cala of G20 F.- I?5.0 .

I t:Ould hava sur2r:icating at c; gar clevtticas es 1ca3 cs

D " ]D *D 'T Y g
" pce:ura es balc.; ratuiation pram-c o( 1772 != cia.

- .,

' ~

. d $lih CCS che:s icpid re-pressurizc; cot.P .

..
*

-

. .

w e Ju e

OTSG D 1ce:1 rc: pad u,1 frca 5;; to CC in G nir.utts.
. .,.. ,,

159.0
.

.

..

OP3G B c-in stoca irointion valves . cad turbine bypcss
103.0 valvas cra c1csed. RCS pressura pe.ks at 2120 psig.

negulction by EfGV bicck valve redeces FCS pressure.
.

1L3.0-204.0
HPI cc-tas en (iE03 psig sican1).~

E04.0
li?I pt=p ic to 1. cop A tumed off. RC pressure decrentes

. step.:fco. I'3 pressura incr2cscs ste,r. ise.216.02 r
-

P3 pres;uro hits 4 psic. Cuilding fcn ccaier com:s ca.E9.0a-

(4.83 hr)
.

RCS pressure ir,:recscs rapidly fruta 1250 to 21P.0 psig inTila Ei:0V ble:k vcive is cicstd, one HPI (in)510.Ga
(S.3Lr) 35 cinutes.

. . is on..

015G A Tevel is repad up frca 55 to 95% ca orarcting rcnge
s

OTEG A pressure stcrtsSE4.0 in I hour cnd to 103s in 1.5 hour.(5.9hr) to decrease tc.12rd zcro.
.

'

ECS pbscure sterts to
lite Eli3V bicek valve is cpanc-d.
decrcase (2050 psig to GG psig in 1 isr. 45 nin).G].0

(7.5hr)
EC system pt-assure rccches 600 psig, core ficod tank

,

G19.0
(S.G5hr) setpoint. ..

-

r3 pressure spike to 13 psig occurs. -

. .

.- SE3.0*

(9.8hr) 0,

Lc:p A rc::pp2crs on scale, decrceses to 525 F in 1/2 hr.
T:atG73.0 I

(10.5 hr) 0 U

T -ld . cap 6 incracscs in cbout 5 cinutes from 190 F to ?UG F.1070.0
-

co
. (11.3 hr)

,,

T ;3g in Leap A d: w scs.
.

. ,

C?I fler.s incransed to 400 cp:1. g
7C3.0 ,

- (12.5!.r) . -

.
.

U3Id .r.op A d: creases.f010.0 7 -

(13.5 br) I j / 4 [!N *-

C '.' S . O
Ftcp 1A is started.

~ .

. ,*

(15.0hr)* h-bi -
.

'

.
,

-
. -..
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c.., ,, i o.1 ,a . ore , . . . .. . ,:n . n. .. . .. < t. 3 .. .a L. 0
. .

......v.t.. . . . . . . . . . . c 2 F.. . . . .
.

-
.. . . .

f.3 pru:; cura balc.i i psi.
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APPENDIX XXIII: Areas for Improve-
ment following TMI-2 Accident

LIST A
..

.

I. INSTRUMENTATION
.

*

Core liquid level

Containment Isolation Signal (waste water storage / transfer)

II. BASIC DESIGN

Further study of anomalous transients

.
.-

IV. ADMINISTRATION
,

Instrumentation to follow-the-course-of-an accident

V. EMERGENCY PLANNING

Emergency equipment (aux. building vent)

contingency plans and arrangements for further degradation of

affected unit

i3/4 502
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LIST B

-

.

I. INSTRUMENTATION

~

Relief valve position indication-

II. BASIC DESIGN

Cause of initial feedwater loss

High point and reactor vessel vents (remotely operated)

III. RESEARCH

Assess stress on instruments & electrical insulation

Decontamination and recovery

IV. ADMINISTRATION

Special procedures and operator training

Onsite inspectors and instructions

V. COMMUNICATIONS

Vendor-licensee emergency contact - dedidated phone lines

Notification of state and Federal officials
.

lb[4 503VI. EMERGENCY PLANNING. ,

_

Cleanup equipment

A-t7I
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LIST C-
.

I. INSTRUMENTATION,

.

Qualification of auxiliary building instrumentation and apparatus

II. BASIC DESIGN

RHR System and auxiliary building

Loop seal on pressurizer

Further study of anomalous transients

Qualification of equipment to tolerate accident

enviconment (both protection and process control)

Containment spray additives

Use of normal process equipment during emergency conditions

III. RESEARCH

Path of core melt

Path of fission product release

Reliability of existing engr'd safeguards

Site hydrological criteria

Computer assistance to operators (long-term online prediction)

Improved containment / core catcher

IV. ADMINISTRATION

Startup check list / operational

Reserve support to site
.

Special procedures and operator training

.'

(Continued) ]j/4 yG4
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LIST C - continued

'

VI. EMERGENCY PLANNING

.
Evacuation

,

KI pills

Contingency arrangements in general

15/4 50b
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LIST D
..

.

III. RESEARCH.,

Reliability of existing engr'd safeguards

Computer assistance to operators (long term online prediction)

'3/d $hh
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f "* coq
I, UNITED STATES*

f;,;i '' ,g NUCLEAR REGULATORY COMMISSION'~'

g5 - j ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
, . p'' WASHINGTON. f.. C. 20555

PPENDIX XXV: Regulatory***
April 10, 1979

'.

Mr. Lee V. Gossick
Executive Director for Operations
U.S. Nuclear Regulatory Commission
Washington, DC 20555

SUBJECT: ACRS /CTION CN PROPOSED REVISIONS OF REX 3UU.'IVRY GUIDES

Dear Mr. Gossick:

During its 228th meeting, April 5-7, 1979', the ACRS concurred

in the regulatory position of Regulatory Guide 1.140, Revision 1,

" Design, Testing, and Maintenance Criteria for Normal Ventilation

Exhaust System Air Filtration and Adsorption Units of Light-Water-

Cooled Nuclear Power Plants."

Sincerely,

Max W. Carbon
Chairman

cc: H. Denton, NRR
R. Minogue, OSD
G. Arlotto, OSD
S. J. Chilk, SECY

'

bec: ACRS Members
J. Jacobs
H. Voress.

_
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m.. . .. . . .,

. . . . . . _ . . . . . . . ..g==< APPENDIX XXVI: Schedule for ACRS
_ . . _ . Report to Commissioners on RSR

. _ . . -

Budget
_ _ _.

[ 33 March 8,1979 .-v
,

ALTERNATE C - Proposed RSR Review Process

-

NRC Budget Process ACRS Report Preparation
(for FY-80 Budget) (1978 Report

Dec 30, 1978 ACRS 1978 RSR report to g
Congress

April 1,1979 Report by RES re imple-
mentation of ACRS recom-
mendations

May/ June ACRS review proposed imple-
mentation of ACRS recom-
mendations by NRC in 1980
budget

July 1979 RES submits proposed FY-81 ACRS submits report to NRC
budget to Commissioners re proposed imolemenation

of ACRS recommendations

July /Aug 1979 Commissioners review *
( budget proposals
-

Sept 1979 NRC submits budget to
OMB for review ACRS conduct overall review

of proposed NRC RSR Program
Oct/Nov/Dec 1979 OMB Reviews NRC budget

~

RES will keep ACRS
informed of proposed
changes

/*

Dec 1979 ACRS Annual Report to Con-
gress on NRC E R program

Jan 1980 Administrations proposed
budget to Congress

May 1980 Authorization of FY-81
programs by Congress

" Sept" 1980 Appmpriations approved by-

Congress for FY-81 budget
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APPENDIX XXVII: ACRS Interim Report

y (#" "*''%7,,g
NUCLEAR REGULATORY COMMISSION

on TMI-20f UNITED STATES
) s, ( i

r. N(,, . ) = j ADVISCRY COMMITTEE ON REACTOR SAFEGUARDSf*Qy / WASHINGTON, D. C. 20555
* *..,*

April 7, 1979

.

Honorable Joseph M. Hendrie
Chairman,

U.S. Nuclear Regulatory Commission
Washington, DC 20555

SUEk7ECT: INTERIM REPORT ON RFCENT ACCIDENT AT 'IEE 'IEREE MILE ISLAND
NUCLEAR STATION UNIT 2

Dear Dr. Hendrie

During its 228th meeting, April 5-7, 1979, the Advisory Committee on
Reactor Safeq.uirds reviewed the circumstances relating to the recent.
accident at the Three Mile Island Nuclear Station Unit 2. During this
review, the Committee had the benefit of discussions with the NRC
Staff.

Our study of the accident at Three Mile Island has shown that it is
very difficult for a PWR plant operator to understand and properly
control the course of an accident involving a small break in the
reactor coolant system accompanied by other abnormal conditions.

The Committee recommends that further analyses be made, as soon as pos-
sible, of transients and accidents in PWRs that involve initially, or
at some time during their course, a small break in the primary system.
The computer codes used for these analyses should be capable of predict-
ing the conditions observed during the accident at t ree Mile Island,
including thermal-hydraulic effects and clad and fuel temperatures.
W e range of break sizes considered should include the smallest that

- could be deemed significant, and should consider a range of break loca-
tions.

Se Committee believes that the analyses recommended above will demon-
strate, as has the accident at Three Mile Island, that additional
information regarding tha status of the system will be needed in order
for the plant operator to follow the course of an accident and thus be
able to respond in an appropriate manner. As a minimum, and in the
interim, it would be prudent to consider expeditiously the provision

,
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Honorable Joseph M. Hendrie -2- April 7, 1979.

of instrunentation that will provide an unambiguous indication of the-

level of fluid in the reactor vessel. Early consideration should be
given also to providing rerotely controlled means for venting high
points in the reactor system, as practical.

The foregoing recommendations apply to all pressurized water reactors.

The recomendations in IE Bulletin 79-05A, dated April 5,1979, are be-
lieved to be generally suitable for Babcock and Wilcox facilities, on
an interim basis. However, the Committee believes that the actions
listed in Item 4b. under the heading, " Actions To Be Taken by Licen-
sees," may prove to be unduly prescriptive in view of the uncertainties
in predicting the course of anomalous transients or accidents involving
small breaks in the primary system.

With regard to Three Mile Island Unit 2, the Committee believes that
decisions should be made expeditiously with regard to contingency meas-
ures which may be prudent concerning containment and reactor cooldown
as a backup to the currently planned cooldown procedure.

The Committee is continuing its review of these and other concerns
arising from this accident and will provide further advice as it is
developed.

Sin erely,

Max W. Carbon
Chairman

Ji d $|/
.
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APPENDIX XXVIII: ACRS Ltr. Requesting
Continued Provision of Legal Counsel#/ '*)g to Subpoenaed ACRS Consultants

UNITED STATESy.
f ',

{,
' ' ',' q NUCLEAR REGULATORY COMMISSIONc,

j ADVISORY COMMITTEE ON REACTOR SAFEGUARDS.
' 8 WASHINGTON, D. C. 20555

.....

April 23, 1979.

Honorable Joseph M. Hendrie
Chairman
U. S. Nuclear Regulatory Commission
Washington, DC 20555

Dear Dr. Hendrie:

Reference: Memo to Commission from James L. Kelley, Deputy Gen-
eral Counsel, "ACRS Consultants as Witnesses in
Hearings: Provision of Counsel" dtd. 3/12/79

I have been provided with the referenced memo noted above regarding
legal support for ACRS consultants who are subpoenaed as witnesses at
NRC hearings and would like to offer the following comments.

Contrary to Mr. Kelley's view, the ACRS believes strongly that legal
support should be provided for any subpoenaed consultants at both
depositions and hearings. Wese consultants are appearing as a re-
sult of their work for the ACRS, and we must back them up by provid-
ing such support. Ebrther, in addition to the aspect of fulfilling
our obligations, it seems likely that we will lose some of these
valued people if we don't provide this support. "s. Nordlinger com-
mented that Drs. Trifunac and Luco " evidenced great apprehension,"
expressed anxiety," found the experience of being deposed " grueling
and unpleasant," and felt that they were "almost badgered" to give
simplified answers. I believe we are surely asking too much to ex-
pect that a technical consultant should, in effect, act as his own
lawyer based on an information sheet and long distance @one calls as
recommended by Mr. Kelley. tis is especially so when all other
parties including NRC Staff consultants will be represented by legal
counsel.

In this connection, the cost of providing such support should be
secondary, within reasonable limits. Eis cost is unlikely to rep-
resent a heavy burden on NRC resources, however, since the consult-
ants will presumably only be called in " exceptional circumstances."

.
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Honorable Joseph M. Hendrie -2- April 23,1979

<.

We also consider it important that a lawyer be present to ensure that
the consultants are not probed regarding "the reasoning process of
the collegial ACRS report." Reliance on the judicial record, as pro-
posed by the General Counsel, is undesirable since a specific Fear-
ing Loard or the parties involved in a deposition may not be faniliar
with this judicial history or may not consider the history applicable
to the particular hearing at hand.

In summary, we request that ACRS consultants subpoenaed to appear
at NRC depositions and hearings be provided legal counsel when they
are presenting testimony based on work done for the ACRS.

Sincerely,

Max W. Carbon
Chairman

cc:
Commissioner Gilinsky
Commissioner Kennedy
Commissioner Bradford
Commissioner Ahearne
L. Bickwit, CGC

S. Chilk, Secretary to Comm.
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APPENDIX XXIX*

ADDITIONAL DOCUMENTS PROVIDED FOR ACRS* USE,

1. Memorandum, D. Thompson, Executive Officer for Operations Support,1E to
D. B. Vassallo, Assistant Director for LWRs, NRR, Information for Board
Notification - Davis-Besse Units 2 & 3 and Midland Units 1 & 2, dated
March 1, 1979, and Attachments.

2. Letter, Dr. Schnurer, Dept. of Interior, FRG to J. D. Lafleur, Deputy
Director, Office of International and State Programs, Information
Exchange Discussions, dated February 19, 1979, and enclosures.

3. Report, C. Michelson, Decay Heat Removal Durina a Very Small Break LOCA
for a B&W 205-Fuel-Assembly PWR, January 1978.

%

4. Regulatory Guide 1.140 (Rev.1), Design, Testina and Maintenance Criteria
for Normal Ventilation Exhaust System Air Filtration and Adsorption Units
of Light-Water-Cooled Nuclear Power Plants.

5. I&E Bulletin 79-05, Nuclear Incident at Three Mile Island - Supplement,
dated April 5,1979.

,

6. I&E Bulletin 79-05A, Nuclear Incident at Three Mile Island - Sucolement,
dated April 5,1979.

7. PNO-79-67K, Preliminary Notification of Event or Unusual Occurrence,
Nuclear Incident at Three Mile Island, dated April 5,19/9.

8. Memorandum, J. H. Bickel, ACRS Fellow to ACRS, Subject: Three Mile
Island Unit 2 Incident and a Quick Comparison with the WASH-1400
Evaluation, dated April 4,1979.

9. Highlights, Three Mile Island Subcommittee Meeting Minutes, Washington,
DC, April 4,1979.g

10. Preliminary Notification of Event on Unusual Occurrence, PNO-79-67
A through J.*
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. APPENDIX XXIX

ADDITIONAL DOCUMENTS PROVIDED FOR ACRS ' USE
.

11. Summary of the March 12, 1979 Meeting of the Subcommittee on Sequoyah
Nuclear Power Plant, Units 1 and 2.

12. Executive Summary and Conclusion of the 'rion Systems Interaction Study
performed by Fluor Pioneer, Inc.

13. Paper, R. E. Alexander, NRC Staff, Regulatory Strategy for Reducing
Occupational radiation Risks in the Nuclear Fuel Cycle.

.
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