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Federal Register / Vol. 44. No 48 / Tuesdav Apnl 3. 1979 / Notic

Rl -

DRIEMAL

“You have requested cur advice pursuant
to Section 103ic) of the Alomic Energy Act of
1334, as amended. in connection with the
purchase by North Carolina Electne
Membersh:p Corporation and Qld Dominion
E.ecinc Cocperatve of an ownersnip wnterest
n the above captioned nuciear wuts.

“North Carotina Electnc's proposed
interest wouid be less than 20 MW per umt
and oid Dominion's propesed wnterest would
be between 20 MW and 50 MW per urut. Tae
participation of these two entities i3 Whe
nuciear units is the culmina son of
discussions Yeginming in 1972 Our earlier

the Commussion 10 conduct a heanng on e
appiication by Virginia Electnc and Power
Company 'o construct cartain wnits at Jie two
plants was dased, .n pary, ac these
discussions.

“Qur review of the information submitted
in connection with the present spplication. as
well as other reievant \nformation. has
disciosed no evidence Qat the proposed
partic:pation by Oid Domumion and North
Carclina Electnc in the North Anna and
Swry Units wouid either create or maintain a
situation inconsistent wth the antitrust laws
under sect.on 108ic). We do not. therefore,
Delieve 1\ is nccessary for the Commission to
hold an antitrust heanng on tus matter.”

Any person whose interest may be
affacted by this proceeding may,
pursuant to § 2.714 of the Commission’s
“Ruies of Practice,” 10 CFR Part 2 file a
petition for leave to intervene and
request a hearing on the antitrust
aspects of the application. Petitons for
leave to intervene and requests for
hearing shall be filed oy May 3. 1979
either (1) oy delivery ‘o the NRC
Docketing and Service Branch at 1117 H
Street. NW, Washnngton. DC, or (2) by
mail or telegram adcressed to the
Secretary, US Nuclear Regulatory
Commission, Washington, DC 20833,
ATTN: Docketing and Service Branch.
For the Nuclear Requiatory Commusaion.
‘eroene Satzmas
Chiel Anuoust and 'ndesunsty Croup Ofice of Nuciear
Aeocior Aegucuon

Docher Now 30-I80A S0~ ITTAL 0= 1384 30-I0VA. J-adA.
AN S—e0BA |

R Doc "5-aa89 Mlsd &2- "2 848 amj
SILLUNG COOE "350-0'-4

NUCLEAR REGULATORY
COMMISSION

Advisory Committee on reactor
Safeguarcs; Revised Notice of Meeting

Regarding the previous Federal
Register Notice (published on March 21,
1979, Volume 44, p. 172373, as revised)
for the meeting of the Advisory

'This recommendation was contained in a letter of
August 1 1972 with regard 10 units 3 and 4 ot e
Nortn Anna Power Stauon anc 1 a letter of
Novemober 14, 1972 with regard '0 wuls J and 4 et
e Surry Power Slation

Committee on Reactor Safeguards to be
heid on Apn! 5-7, 1979, in Washington,
D C.. charges in schedule have been
made as reflected below.

The agenda for the subject meeting
will be as foilows:

Thursday, Apnl §, 197%

830 a.m.-3:00 a.72.; Executive Session
(Czer)—The Commuttee w:il hear and
discuss the regort of the ACRS Chairman
reganding Juscellaneous maiters reiating to
ACRS ascavities.

The Commuttee will discuss cand:idates
proposed for appoinunent to the Commuttes,
as appropriate. Portiors of Lus session will
be closea as necessary '0 protes: nicrmaton
the release of wnich would represent a
clearly unwarranted invasion of personal
pnivacy.

900 o.m. 1200 Noon: Meeting with NRC
Stc* Open=The Committee will hear and
discuss reports Dy the Staff regarding the
basis far soutting down five nuciear plants to
resoive pipung questions and a recent
incident at the Three Mile lsland Nuciear
Station Urut 2 whuch reieased pnmary
coolant into the containment.

1200 a.m.-100 p.m.: Executive Session
(Qpenj= The Committee will discuss matters
propased for discu with the
Commussioners inciuding the timing and
scope of the ACRS anauai report on the NRC
Safety Research Program: comownation of
dynanuc loads. inciucing those generated by
se1smic events. as a design baws ‘or nuciear
faclites: and a recent incident at the Three
Mile lsiand Nuciear Station Unit 2 waica
released pnmary coolant into the
containment.

1:30 p.:m.=3.00 p.m.: Meeting with NRC
Commussioners i Cpenj—The Committee wiil
meet with the Commussicaers 10 ciscuss
items noted sbove.

300 p.mm.~4:30 .. Meeling wiih
Depurunent of Energy (Cpenj—The
Committee will hear a report and hoid
ii1scussions regarding 'he safery related
aspects of the Tokamak Fusion Test Reactor.

4:30 p.m.~6.:30 p.m.: Antic:pated Tronsients
Without Scram (Openj—The Commuitee will
hear reports from and hoid discussions wita
memvers of the NRC Staff and
representatives of the nuciear industy as
appropriate regarding aitermative nuclear
plant modificanons 1o resoive tus (ssue.
Portuons of this session will be ciosea as
necessary 'o discuss Propnetary [aformation
related !0 Uus matter.

Friday, Apni & 1979

830 a.m.~3:00 a.;n. Executive Session
(Openj—The Committee wiil hear and
discuss the report of its Subcommittee and
consuitants who may be present regarding
the request for a permui to construct the Paio
Verde Nuciear Cenersung Staton Units 4
and 5.

Portions of this session will be closed as
necessary '0 discuss Propnetary (nformanon
appiicable to thus faclity and provisions for
the physicai protecuon of this statica.

900 a.n.-10:30 a.m.: Palo Verde Vuclear
Genercung Staton Units 4 and 5 (Cpen j

ey,
2/ &

)71 ;«.«Q 72/?71
¢

19539

The Committee will hear presentations by
and hold discussions with representatives of
the NRC StafT and the applicant regarding the
request for a permut to construct this faculity.

Porticns of this session will be closed as
necessary to d:scuss Proprietary [nformaticn
applicable to this facility and provisions for
the physical protection of this station.

10:30 a.m.-12:00 Noon: Executive Session
{Open}=Tre ACRS will discuss its proposed
reports to NRC regarding the Paic Verde
Nuclear Cenerating Station. and Anticipated
Transients Without Scram. The Committee
will hear the report of its subcommitiee and
consultants wno may be present regarding
proposed operation of the Sequoyah Nuciear
Plant.

Portions of this session will be closed as
necessary to discuss Propnetary [niormation
apoiicabie to these facilities. provisions for
physical protection of (he Palo Verde plant
and matters ‘nvoived 1 adjudicatory
groceedings

100 p.m.-4.30 p.m.: Sequoych Nuc/ear
Plant (Open}=The Cammitive wiil hear
presentations by and hold discussions with
representatives of the NRC StafT and the
applicant regarding the request (o operate
s piant .

Pertions of tus sessicn wlll be closed as
necessary ' discuss Propnetary [nformaton
applicable to tus facility and provisions for
the physical protection of this statica.

4.20 p.m. —&.30 o.m.: Executive Session
(Cpenj—The Commutiee wiil hear and
discuss the reports of ACRS Subcommuttees
and memoers on items reiated '0 nuciesr
power plant safety, aciuding evaiuauon of
systems interacuons. design of integrated
protection systems, the ODYN Code.
reguiatory activities, and degradation of
engineered safery features at a quciear power
plant

The Committee wii! discuss its proposed
reports to the Nuclear Reguiation
Commission regarding the Palo Verde
Nuciear Ceneraning Station. the Sequoyah
Nuclear Plant, and Anticipated Transients
Without Scram.

Poruca+ »f this session wall be closed as
necessary 10 Cis.*s Propretary information,
provisions for physical protection of these
stations and matters :nvoived in adjudicatory
proceedings.

Saturday, Apnl 7. 1979

8:30 a.m.—=i0:20 a.m.: Executive Sessicn
(Openj=—The Commttee wiil discuss its
proposed regorts 1o the NRC on the Paio
Verae Nuciear Generating Station, the
Sequoyan Nuclear Plant. and the proposed
resoiution of Aaticipated Transients Without
Scram. Portions of this session wiil be ciosed
as necessary (0 discuss Propnetary
Informatioa. provisions for physical
protection of these stations, and matters
\nveived in adjudicatory proceedings.

10-30 a.m.-12:00 Noon: Meeting with NRC
Steff (Open j=—The Committee wiil hold
discussions with members of the NRC Office
of ltspection and Enforcement regarding
policies and practices reiated (o e
unposition of cvu penaities. and
coasideration of a proposed rule to reduce

/
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the allowable lim:ts on occupationai
radiahon exposure.

The future schedule for ACRS activities
will aiso be discussed.

12:00 Noon=—12.30 p.m. and 1.30 p.m.—4.:00
p.m.. Executive Session (Openj=The
Committee will continue presaration of its
reports 10 NRC on the Palo Verde Nuclear
Cenerating Station. ‘he Sequoyah Nuclear
Plant. and Anticipated Transieats Without
Scram. .

Portions of this session will be ciosed e
necessary 'o discuss Proprietary lalormation.
provisions for physical protectioa of these
staticns. and matters invoived a
adjudicatory proceedings.

The Comzuttee wril aiso discuss groposed
comments and positions regarding other
matters discussed dunng “us meeung.

This meet:ng notice is being revised tr,
inc.ude consideration of an unexpacted
nc:dent at the Three Mile [sland
Nuclear Station Unit 2 on March 28, 1979
which resuited in a Ceneral
being declared at this Staton.
Discussion by the ACRS will include
reports by the NRC Staff regarding the
status of the nuciear plant and iaterim
measures taken o protect the public
heslth and safety untl final corrective
action can be taken.

Further information regarding topics
'0 @ discussed, whether the meeting has
been cancelled or rescheduled. the
Chairman's ruling on requests ‘or the
Jpportunity o present oral statements
ind *he me allotted therefor can he
ootained Dy a prepaid teiephone call to
the ACRS Executive Director, Mr.
Raymond F. Fraley (telephone 202/533/
1253), between 8:15 a.m. and 5.00 po
EST.

March 33,197

Samues | Ok

Secreeey ¥ Ao Commisson

FR Doe 910148 Flied 8- b amy
WG COOE 7990014

Consciidated Edison Ca. of New Yok,
Inc., Issuance of Amendment Ta
Facitity and Termination of an
Qutstanding Order

The U.S. Nuciear Regulatoery
Commussion (the Commussion) has
'ssued Amenament No. 52 to Facility
Cperating License No. DPR-28 issu=d o
Consolidated Edison Company of New
Yorx. [nc. (the licensee), which revised
Technmicai Specifications for operatioa of
the [ncian Point Nuclear Cenerating
Unit No. 2 (the facility) located in
Buchanan, Westchester County, New
York. The amendment is eifective as of
the date of :ssuance.

The amendment revises the Technical
Spec:fication limits for total nuclear
peaking factor (Fy), accumulator water

volume and hot channel factor
normalized cperating envelcpe.

The Commission also terminated its
Order for Modification of License dated
Apnl 27, 1978 having determined that.
upon issuance of this amendment. the
requrements of that Order had been
satsfied.

The application for the amendment
complies with the standards and
requirements of the Atomic Energy Act
of 1954, as amended (the Act). and the
Commission s rules and regulations. Tha
Commission has made approoniate
fndings as required by the Act and the
Commussion's rules and regulations in 10
CZFR Chapter I which are set forth in tha
license amendment. Prior public notice
of this amendment was not required
since ke amendment does not invoive a
sigruficaat hazards consideraton.

The Commission kas determined that
the issuance of this amendment w:ll not
result in any significant environmental
impact and that pursuant to 10 CFR
§ 51.3(d)(4) an environments, impact
statement or negative deciaration and
environmental inpact appraisal need
not be prepared in connection with
issuance of this amendment.

For further details with respect tg this
action. see (1) the appiicaticn for
amendment dated [anuary 5, 1979, (2)
Amendment No. 52 to License No. DPR-
28, (3) the Commussion s reiated Safety
Evaluation and (4} the Cammissina's
Order for Modification of License datad
Apnil 27, 1978, All of these items are
avaiable for pubiic inspection at the
Commission's Pubiic Document Room.
1717 H Street. N.W., Washington. D.C.
and at the White Plains Public Library,
100 Martine Avenue, White Plains, New
York. A copy of items (2), (3) and (4)
may be obtained upon request
addressed to the U.S. Nuclear
Regulatory Commission. “Wasaington,
D.C. 20333, Attention: Director. Divisioa
of Operating Reactors.

Dated at Berhesda, Maryland. hus 20th day of
March. 1979,

For the Nuciear Regulatory Commission

A Sctrwencer "her

Jowrsing Asociomy dramen w1

o/ of Dperoung A

Dockat 0-2471

TR Soe. 1078 Med 22 £48 o

BLLNG COOK "$80-01-4

Florida Power & Light Co.; Issuance of
Amendament To Facility Operating
Ucensa .

The U.S. Nuclear Regulatory
Commussion (the Coamm:ission) has
issued Amendment No. 38 to Faculity
Operanng License No. DPR—i1, issued ‘o

—

Florida Power and Light Company.
which revised Technical Specifications
for Operation of the Turkey Pount
Nuclear Cenerating Station Unit No. 4,
located in Dade County, Florida. The
amendment s eifactive as of the date of
issuance.

The amendment extends the current
cycle 5 operating period before
snutdown for steam genarater
inspections from six months to six
months ard ten days of equivalent
operation (reactor coolant above 350 F).

The appiication for the amendment
compiies with the standards and
requirements of the Atemic Znerzy Act
of 1954, as amended (the Act). and the
Commission's mules and regulations. Tha

emmussion has made agproprate
findings as required by e Act and the
Commussicn's ruies and reguiations in 10
CFR Chapter [ which are set forth in tha
license amendment. Prior public notice
of this amendment was not required
since the smendment does not avoive 3
significant hazards consideration.

The Commission has determined that
the issuance of this amendment will not
result in any signufic. ni environmental
umpac! and that pursuant to 10 CFR
§ 51.5(d)(4) an envircnmental impact
statement or negative deciaration and
environmentai .mpact appraisal need
not Se prepared (n connection with
issuance of tus amendment.

For further details with respect 1o this
aclion. see (1) the appiication for
amendment dated Feoruary 18, 1379, (2)
Amendment No. 38 to License No. DPR-
41. and (3) the Commission's related
Salety Evaluation. All of these items ar»
available for public inspection at the
Commussion's Public Document Room.
1717 H Street, N.W.. Washing'on, D.C.
and at the Eavircnmentai & Urban
Affairs Library. Florda International
Unmiversity. Miami, Flonda 33199, A cony
of items (2) and (3) may be obtained
upon request adcressed to the UU.S.
Nuclear Regulatery Commission.
Washington. D.C. 20555, Artention:
Director. Division of Operating Reactors.
Dated at Bethesda. Maryiand, '5is 23rd day
of March. 1973,

For the Nuclesr Reguiatory Commussion.
A Sch weacee.

Qe Covmting leactor dramer =1,
Qimsion of Ope~=z oy Amciorn

Docew 21!
(PR Doc. ™ i7748 Fled 427 £.48 amy
WLUNG 0% 991 -
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PR J g NUCLEAR REGULATORY COMMISSION
R T ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
% Peenpe & WASHINGTON, 0. C. 20855
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SCHEDULE AND OUTLINE
FOR DISCUSSION ’
228TH ACRS MEETING
APRIL 5-7, 1975

o sy ey
AASHI) ewaty 2

Thurscay, Acril 5, 1979, Room 1046, 1717 H Street, NW, washington, OC

1)
-

3)

8:30 AM, - 9:00 A.M, Executive Session (QOpen)

A) Report of ACRS Chairman
(Powcions of :his discus-
sion will b¢ closed as
required to discuss in-
formation the release of
which would represent an
unwarranted invasion of
personal privacy.)

9:00 A.M, = 12:00 .Joon Meeting with NRC Staff (Qpen)

A) 9:00 AM,.-11:00 AM.~- Seismic
cesign of nuclear cower slant
piping

8) 11:00 A.M.-12:00 Noon - Re-
lease of primary csclant at
Three Mile Island Nuclear
Station Unit 2

12:00 Noon = 1:00 P.M. Ixecutive Session (Cpen)

A) Discuss proposed :topics for
meeting with NRC Commission-
ers
1) Combination of dynamic

lcads as a Zesign btasis

for nuclear cocwer slants

Seismic design of piping

for nuclear —ower slants

(Preliminary discussion)

r
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Schedule -2 - March "30, 1979

()
~—

Release of pgrimary cool-
ant and apparent core
damage at Three Mile
Island Nuclear Station
Jnit 2 (Preliminary dis-
cussicn) ’

4) Timing and scope of ACRS
Annual Reoort on the NRC
Reactor Safety Research
Program (tentative)

S) Use of Probabilistic
Assessment in the licens-
ing process (tentative)

§) ACRS use of foreign travel
funds (tentative)

7) Particigation of ACRS con-

sultants in NRC hearings

(tentative)

4) 1:00 PM. = 1:30 P.M. LUNCH (Lunch on the table will
grovided if necessary to
complete discussion of items

noted above)
5) 1:30 P.M. = 3:00 P.M Meeting with NRC Commissioners (Coen)

Room 1130-4

A) Items noted acove will be dis-
cussed as appropriate

8) 3:00 P.M. = 4:30 P.M. Meeting with Department of Znerov

(Cren)

A) The Committee will hear and
discuss a report Dy representa-
tives of the Department of
Znercy regarding safety re-
lated aspects of the Tokamak
fusion Test Reactor

7) 4:30 P.M. - 6:30 P.M. Anticipated Transients Without

Scram (Cpen)
(Portions of this session will be
closed as appropriace to discuss
Proprietary Information related
to this matter.)
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Friday, April 6, 1979, Rocm 1046, 1717 H Street, NW, washington, DC

8) 8:30 AM. = 9:00 A.M. Executive Sessicn (Ccen)

A) Report of ACRS Subcommittee on
Palo Verde Nuclear Zenerating
Station Units 4 and 5 :
(Portions of this session will

closed as reguired to dis-
cuss Pregrietary Information
applicable to this facilit
and provisions for the physi-
cal protection of this sta-
tion.)

v
-

9) 9:00 A.M. - 10:30 A.M. Palo Verde Nuclear Cenerating Sta-
tion Units 4 anc 5 (Qoen)
(Portions of this session will be
:lcsera as required to discuss Pro-
srietary .15:rmac.on applicable ¢2
th.s 53c‘..:v and provisions for
the physical protection of this
station.)

10) 10:30 AM, = 12:00 Noon Executive Sessicn (Cpen)

A) 10:30 A,M.-11:00 A.M,: Report
of ACRS Subcommittee on the
Sequoyan Nuclear Plant
(Portions of this session will
be clcsed as reguired to dis-
cuss Proprietary Information
applicable %o this plant, and
crovisions for physical protec-

tion of this facility.)

3) 11:00 A.M.-12:00 Noon: D2iscuss
oroposed ACRS reporss =2 NRC
regarding:

. Palo Verde Nuclear Station
. Anticipated Transisnts Without
Scram

(Portions of this session will be
closed as necessary to discuss ?Pro-
srietary Information applicable =
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these matters and physical protec-
tion of the Pals Verde Nuclear Gen-
erating Station, and matters in-
volved in adjudicatory groceedings.)

12:00 Noeon - 1:00 P.M, LONCH

-

1 - = L | - ¢ )
1:0C P.M., = 4:30 P.M. Sect.vah Nuclear 2lant (Coen

(Portions of this session will be
closed as required to discuss Pro-
ietary Information apeclicable to
this plant, and provisions for
physical protection of this facility.)

e
L)
o
0
.

<
.

|
N
L)
(=]
'O
.

<
-

Zxecutive Sessicn (Ooen)
A} Reports of ACRS Subcommittees on:
1) Evaluation cf systems inter-
actions - Zion Nuclear Sta-
tion

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

3) Use of the OCYN Code

4) Regulotory Activities

5) Degradaticn of engineered

safety features at Arkansas
Nuclear Cne Unit 2
B) ' Discuss proposed ACRS reports o
NRC en:

. Palo Verde Nuclear Cenerating
Station

. Sequoyan Nuclear Plant

. Anticigated Transients without
Scram

(Portions of this session will be
closed as reguired %o discuss Pro-
prietary Information related %o

L~
-+
S
M~
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these mattars, arrargements for
physizal protection of the facili-
ties noted and matters invelved in
adjudicatory sroceedings.)

- .

Saturdav, Aril 7, 1979, Room 1046, 1717 H Street, MW, Washington, OC

14) 8:30 A.M. = 10:30 A.M. Executive Sessiocn (Open)
A) The Comnittee will discuss its
reports to the NRC on:

. Palo Verde Nuclear Cenerating
Station

. Seguoyah Nuclear Plant

. Anticipated Transients Without
Scram

(Portions of this session will be

closed as regquired to discuss Pro-

grietary Information related %0

these matters, arrangements for

phvsical protction of the facili-

ties noted and matters inveolved

in adiudicatory proceedings.)

0 A.M, = 12:00 Noon Meeting with NRC Staff (Qoen!)

L

A) Discussion with representatives
of the Division of Inspection
and Znforcement regarding proced-
ures and policies related o the
imposition of civil penalties

38) Report on sropesed TPA action %2
reduce the allcwable limits on
occ.pational radiaticn exposure

C) Future Schedule
1) Anticizated subcom.ittee
activity
2) Anticipatad Committee
activity
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168) 12:00 Nonn- - 12:30 2.M. & Executive Sessiocn (Oven)
1:30 P.M, - 4:00 P.M.

A) The Committee will complete
preparation of its proposec
reports to NRC on:

. Palo Verde Nuclear Generating
Station

. Segucyan Nuclear Plant
. Anticipated Transients Without
Scram

(Portions of this session will de
clesed as :ecuirad to discuss Pro-
orietary Information related ©
these matters, arrangement:® Lurl
physical protection of the facili-
ties noted and matters involved in
adjudicatory proceedings.)

3) The Committee will complete dis-
cussion of sroposed comments/posi-
tions regarding it disc. ssed
during this meeting.
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228TH ACRS MEETING

APRIL S-7, 1979
- WASHINCTCN, D. C.

The 228th meeting of the Acdvisory Ccmmittee on Reactor 3afaguards, heid at
4717 H Street N. W., Washington, DC, was convened at 2:30 a.m., Thurscay,
Aprili 5, 1979,

(Note: For a list of attencees, see Appendix I.]

The Chairman noted the existence of the pubiisned agenda for this meeting,
and the items to be discussed. He noted that the meeting was being heid
in conformance with the Federal Advisory Committee Act (FACA) and the
Government in the Sunshine Ac* (GISA), Public Laws 92-¢63 and 94-409,
respectively. He noted that no recuests had teen received from memcers of
Tie public to present oral statements. He also noted that copies of th
transcript of some of the pubiic portions of the meeting would be availabie
in the NRC's Public Cocument Rocm at 1717 H Street N. W., washington, OC,
within approximately 24 hours.

(Note: Copies cof the transcript taken at this meeting are aiso availaple
for purchase from ACE Federali Reporters, Inc., 444 Nerth Capitol St N.W.,
Washington, OC 20001.]
I. Chairman's Report (Open to Public)
Note: Raymond F. fraiey was the Designatad Tederal Imployee for tai
portion of the meeting.]

A, Reviewers

The Chairman named Messrs. Plesset and Siess as reviewers, and
Mr. BSender as aiternate reviewer for the 228th ACRS Meeting.

8. Legal Survort for ACRS Consuitants under Sucpoenas

The Committee aperoved, in principal, a letter fr the Chairman
to the Tommissioners regarding the continued providing of legal
counsei to ACRS Consuitants subpoenaed tefore AS&l3 oroceedings
(see Apvendix XXVIII).

=3




MINUTES CF THE 228TH ACRS MESTING April 5-7, 1979
Co Meecing with Jacanese Cormittee for Svaluation of Reactar Safaty

The Committee agreed o postpone its plunned meeting with the
Japanese Committ Sor the Z2valuaticn of Reactor Safecy (CERS)
(originally scheduled for April) because «f the press of Susiness
arising from the Three Mile Island accident. It alsc agreed,
hNowever, that the trip would be made as soon as the workload
permits it and arrangements could e made acain witnh the Japanese.

De Propcsed Meeting with 3 Membe. of tne Federal Recublic of Jermanv

Ministrv of the Interior

The Committee agreed that it »wuld se incanvenien. %o meet with
Herr Schnurer of the Federal Republic of Cermany, Federal Minis-
try of the Intericr during his forthceming trip to the U.S. in
May.

E. Transcripts of Meetincs on Three Mile Island -2

The Chairman ncted that copies of the Commitsse's briefing by the
NRC Staff on the Three Mile Island 2 (TMI-2) accident are avail-
able for those members who cesire them.

Mr. Lawroski reccmmenced that tramscripts of all the meetings to
Se held relating %o the ™I-2 accident e made available =2 all
members.

sy

. Tepics to be Discussed on Three Mile Island=2

The Committee agreed tnat the following =opics relating =3 =he
™I-2 accident should ze discussed during chis meeting:

i. necessary work to securs ™I-2,

- effects of lessons learned from this accident an sther
8 & W plants,

3y effects of what is learned from this accident an non=-
3&W PWRs.

4. casic chilcsophical cuestions raised by this accident
regarding nuclear -ower,

S. should ACRS Memcers, Consultants, and Staff observe
the activities currently teing carried cut at the
™I-2 site and in Bethesda,
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8. should the Committee write an interim report on this
tter at this meeting, and

7. shouid the Committee teccme .nveived in changes to
3&W piants derived from the accident.

The Committee agreed to hoid a Special Meeting on April 16-i7, 1979 %o

discuss the ™I-2 accident further.

II. Meeting on Paic Verde Nuclear Generating Staticn, Units 4 and 5 (C2)
(Open to Publiic)

(Note: Gary R. Quittschreizer was the Cesignated Tederal Impioyee Zor
this portion of the meeting.]

A, Subcommittee Repors

Mr. Shewmon, Subcommittee Chairman, discussed the application for
a construction permit for Palo Verde Nuclear Generating Station,
Units 4 and 5, noting that these crocosed plants are regliicates
of Units 1 through 3 as defined in NUREG-0427. (For details, see
Appendix IV). He briefly dis~ussed the site and design zarame-
ters, and noted the cutstanding issues as identified oy the NRC
Statf:

“ review of the constructer's Quality Assurance Program,
- review of the appiicant's financial suaiifications,

® review of the seepage 3nalysis to determine the design
pasis groundwater levels, and

L] review of the revised CT Smergency Core Cooling Systems
(ECCS) evaliuation model.

He briefly discussed the status of the generic issues that appiy
to the CESSAR-30 Standard Plant.

(Note: Z. J. Van 3runt, Jr., cocrdinated presentations for
the applicant; M, Liecitra, for the NRC Stafé.)

3. Appliicant's Querview

E. J. Van Brunt, Jr., discussed the licensees schedule for the
£ive Palo Verde Units, the important mi;ostoqgs in the develcment

rd
e |
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of the Nuclear Station, a brief descrigtion of the site, the
participating utilities in the project, the administrative
organizatgion of the Arizona Public Service Company, proposed
operators of the station, and the construction schedule (see

Appendix V).

os Status of the NRC Review

5 ¥ 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 the requirements cf NUREG-0427. Units 1 through 3
previcusly 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 =he utility
applicant may vary, and in fact, on three previous repli-
cation applications, the site and the utilities differed
from those of the basic plants:

Jamespor:, <hich replicates Millistone 3; Marbie Hill, which
replicates 3yron; and New Zngland, which replicates Sea-
breock. All of these plants referenced the Westinghc.se
RESAR-3 Nuclear Steam Supply System (NSSS). The Palo Verde
4 and 5 replication application is the first for a Cempbus-
tion Engineering designed NSSS. This appiicatiocn is unigue
in that the lead utility applicant and the site will be the
same for all the replicated plants.

M. Licitra said that the scope of the review included itams
in the following categories:

¢ matters relating %o the site-specific location, €.9.,
the new site geciogical investigations,

e changes made to the base plant design since the issuance
of the construction permits, e.g., changes macde in the
main steam support structure %o accommodate oipe breaks,

e changes in regulations, e.g., the cost-penefit analiysis
required oy Appendix I, and

e other significant safety issues.
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These items are listed in Table 1.2 of the Safety Evaluation
Report (SZR) as Category 2, 3, and 4 items, and constituted
the bulk of the NRC Staff safety review.

Matters relating to unresclved generic items are presented
in Appendixes D and 5 of the SER. A cross reference .ncdex of
ACRS generic items with NRC Staff generic issues is present-
ed on pages D~13 and -14 of the Appendix D. He noted t“hac
four outstanding issues have been identified in the SEZR:

e since the applicants have not designated the constructar
for Palo Verde 4 and 5, the NRC Staff has not seen able
to review the Quality Assurance Program of the construc—
tor.

e The NRC Staff has not completed its review of the
arplicant's financial qualifications.

e The NRC Staff is currently reviewing a modified Combus-
tion Engineering BCCS model.

® Agreement has not been reached with the apeplicants
regarding design basis jroundwater levels (the NRC Staf?
{s not satisfied with the degree of conservatism propcs-~
ed by the applicant).

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

Standardization Program

R. Boyd, NRC Staff, discussed the NRC Staff's standari-
ization program, specifically as it relates =5 the Palo
Verde Station. He said that the qualification review of
Units 4 and 5 is orobably the -est one :o date. The NRC
Staff focused on all the Category 2, 3, and 4 matsers -hat
have come before the Requlatory Requirements Qualifications
Committae; these matters represent -he changing requlatory
requirements over the past few years. He noted that
these changes will also apply %o Units 1, 2, and 3. Curing
the cperating license review, -hese matsars may be specific-
ally reviewed for Units 1, 2 and 3.
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In discussing the number =f years invoived -etween =he
proposed commissicning of Unit 1 and Unit 5, he noted that
in the .last sear or two, :the NRC Staff nas become reiatively
systematic in categorizing new recuirements. In addition,
the NRC Staff is evoiving a3 systematic process for consider-
ing new reguiraments. He noted that in standardization
reviews, new considerations significant to safety are
appiied in the original piants as well as the repiicates.
He noted that he dJdcesn't foresee any particular grotlems,
sven though the operaticns of these five plants cover a
seven or eight year pericd.

In answer to a questicn, R. 3cyd indicated that the differ-
ence Detween dupiicate piants and repiicate piants is that
duplicate plants must be reviewed curing a specific pericd
of time, where repiicate giant reviews can cover a .cnger
period.

In answer <o a guestion, D. Vassailo, NRC Staff, saié that
Requiatory Guide 1.37, Instrumentation to Follow =he Course
of An Accident, will apply %o :-hese stancard ciancs.

Review of Palo Verde with Rescect =0 -he Arkansas
Nuclilear Cne, Unit incident

F. Rosa, NRC sStaff,discussed :he incident at Arkansas
Nuclear Cne, Unit 2 (ANO-2) during which dedicated starsup
transformers were tripped. He conciuded that the problem at
ANC was a combination of undersizing of the =ransformers,
and independent autcmatic switching arrangements which
permitted Doth Units at ANC %o have their electrical lcads
switched to the same transformer, and a situation where =h
overicad relay was not set to handie both lcads. He noted
that the deficiencies at ANO have ceen identified, and =hat
corrective actions are being undertaken. He noted that at
Palo Verce, the switchyard is laid out in a manner =hat
such an incicdent wilil not take zlace.

Mr. Ckrent recommenced that the Power and Zlectrical Systams
Succommittee review Reguiatory Juides 1.47 and 1.58, and
review several units to determine the adeguacy of safety
aspects of off-site eiectrical systams.

Mr. Ray suggested further that the ‘fundamental chilcsopny
underlying the design of the above systems should 2iso be
ceviewed.

A
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Mr, Okrent noted that in the review of the ANOC pliants, zhere
appeared to be too many oversights with respect to th
off-site power systam. He was of the opinicn that the
appiicant could have done cetter analyses, and reccmmended
hat the entire review procadure ce raviewed.

F. Rosa said that the NRC Staff's Quality Assurance 3ranch
has improved its audit of prccedur-s 'or sre=cperationai
checks of the off-site power systam, zart cuar./ since th
ANO=2 incident, and is continuing to review the matter.
(For circuit schematics of the swx::nvar..s at ANC and Palo
Verde, see Appendix VI.)

4. Small Sreak LOCA Analvyses

In answer to a question regarding the capability of the NRC
Staff to analyze the ability of ZCCS systems =o handle smail
Creak LOCAs, W. Hodges, NRC Staff, said that the NRC Stafs
has the RELAP Code to use, which they are werking through
the semiscale tests.

Mr. Plesset indicated that he does not believe that RELAP is
adequate. He said that the probiem exists in that there is a
Soclant ioss through a small leak, out the heat loss throuch
this leak (s not adequate %o cool the core. He suggested
that the semiscale test is difficult to transiate to full
scale equipment.

WN. Hodges said that the NRC Staff pians to use the data
obtained from the T™I-2 accident to try to verify th
anaitical tcols availabie to the NRC Stafsi. He said that
the Staff is aware that there is a3 crocliem.

Applicant's Response =0 the NRC Staff Report

€. J. Van 3runt said tnat the appiicant is in agreement with =h
NRC Staff's conciusions regarding the four cpen items in th
SER. He said that the applicant was not prepared o raspond at
this time regarding the question of temperature monitsring in =he
auxiliary feed zump rocm.

Technical Presentaticns

-

i. Exception to CESSAR-30 Design

2. J. Van Srunt said that there are no design differences
among Palo Verde Units 1 through 5. He said that the oniy
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difference cetween Pailc Verde units and the standard CISSAR-
30 design relates o the refueiing water tamperature 27.5
hours after shutdown. The Paio Verde design calls for
125° 7, while CZSSAR-30 cails for 135° F. The reason
for the reduced temperaturs i3 %> minimize the airborne
tritium concentration during refueiing. (See Apprendix
vIIi.)

J. Allen stated that 7. Rosa's presentation of =he ANC=2
orobiem as it applies %o Palo Verde covered the situat:ion.
He noted that safety equipment receives its power from the
480 voit vital bus through a cattery charger onto a 125 veoit
d=c bus. There are four invertars on tnis tus, and the
inverter output %o the ;20 voit vitai a-c power is tarough a
manual transfer switch. In the event the inverter is los:t,
the applicant does not utilize an automatic transfer. The
applicant telieves the use of %he 125 volit d-c bus as a
ﬂrmry source of power gives a very stable source, nct
subject t> regulution probiems. (For switchyards schematic
‘iaqrams, see Appendix VIII).

Load Secuencing

0. Karner, Arizona Pubiic Service Company, discussed =h
energy safety features load segquencer, tne purpose of whict
is to start engineering safety feature equigment sequentiai-
iy, thereoy preventing an uncervoitage on -'xe engineering
safety faatures tus that would occur if ail the equigment
started simultaneously (see Appendix IX).

Several memcers Juestioned the raiiability claim mace oy the
appiicant.

Emerzency Planning

8. Karner, izona Pubiic Service Company, said that the
appiicant (s m the process of developing a staticn amergen-
Cy pian %o bDe submitted to :he State of Arizona (see
Appendix X). He said that in accordance with Arizona law,
Maricopa County must have an amergency plan and has e
responsitility Ior cff-site amergency response.

General Questions

In answer o a guesticn, J. Allen said that the eiectricai
Systems are acdequate.y protected from eiectrical transients,
including lightning.

'5/4 )92
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In answer to a Guesticn reiating to “he analyses Zor very
small ©Sreak ’.x.%s, E. Scherer, CI, said that his company
anaiyzes Sreaks from the minimum at which the make-up system
can no ionger rep;en.sh the losses o the doublie-enced Cipe
Sreak. In response %o a further Juestion regarding anaiyses
for situations where the heat lost through a small break is
iess than decay heat generation, he said that CE normally
reiies on steam generators to dissipate decay heat. If th
Steam generators were not availapie, there might e other
ways of removing this heat.

"y

. Caucus

Wrs were Dolled, and agreed that they could write a report

the appiication for a construction permit for the Paio Verde
Vuclear Generating Station, Units 4 and 5. Members identified
the items that they believed shouid e inciuded in the repor:.
The (hairman informed the appiicant, however, that in view of
the recent accident at Three Mile Island, the Committee might
defer compietion of the report untili a better understanding
of this accident can be developed.

[II. Meeting on Secuovah Nuclear Power Plant, Units . and 2 (OL)
(Cpen to Puplic)

(Note: Richard P. Savio was the designated Federal Snployee for thi
portion of the meeting.]

A, Subcommittee Repors

Mr. Mark, Succommittee Chairman, oriefly descrited the design of
the Sequoyan Nuclear Power P;ant, Units 1 and 2, and its site,
and discussed the major issues of the review (see Appendix
xI.)

I. Catton, ACRS Consuitant, raised the follcwing additicnal
matters:

. the need o analyze an expansion wave, and its potential
effects, from a piping break tack ints the core.

@ the need for an analysis of the response of :the steam
generator to a dlowdewn on the zrimary side.

L] there is a need for .oc'.noncat-on on the adequacy of the 1-D
and 2-D codes.

1374 )03
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(Note: J. Gilliland, Tennessee Vailey 2uthority (TVA), coordin
ted presentations for the appiicant; H, Siiver for the NRC
stagf.]

Status of the NRC Staff View

d. Siiver discussed the outstanding issues, the confirmatory
issues, and the generic issues that were addressed in the SER
(see Appendix XII). He noted that additional information has
Ceen requested from the appiicant on one additicnal issue,
foundation engineering. A response is expected by mid=-Aprii.
Appiicant's Presentations

J. Gilliland discussed the TVA organizztion, the organization of
its Office of Power, and the emergency plan interfazes hetween
the various state, local, naticnal organizations and ™A (see
Appendix XIII).

Piant Locaticn and Site

D. Lamberz, TVA, described the Sequovan location and some of =h
Site features (see Appendix XIV).

In answer %o 2 Juestion regarding the configuration of the
pressurizer 2iping, 5. Varza, MNRC 3taff, said that the stafs
uncerstands the zrobiem, and will se reviewing piping configura=-
tions carefully. R. Sero, Westinghouse (W), said zhat =h
Pressurizer piping connectlon dces not go celow the Rot ieg
<evei, and the 2iping therefore would not act as a mancmeter. =.
G. Beasley, TVA, said that the pressurizer conmnection joint is at
the top of a horizental section of the hot ieg pipe and cannot
form a loop seal.

Thermal and Hydraulic Design Parameters

D. Lampert dJdiscussed the similarities and differences in =-
thermal and hydraulic design rcarameters Setween :he Sequeyan
piants and the McGuire plant (see Appendix XV). In answer =2 a
Juestion, 2. Lambert said :that containment isolation sccurs
either on high contaimment pressure or initiation of nigh 2res-
sure injection systems. There is no automatic containment
isolation for high contairment radiation, nowever, the contain-
ment ventilation systam does isolate on high radiation signai.

-10=
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3. Sllver noted that isolation on aigh radiation signais is not
requi.ed oy the NRC Staff, and that many other siants also d¢ not
isoiate on this signai.

S. Varga, NRC Staff, cifered the opinior that the event whict
groduces nigh .adiation in the containment will provide initia-
tion for isclation of =he zsntairment.

Mr. Okrent w._.ught it strange that the condition that =h con
tainment is provided to grotact against does not actuata th
containment isolation.

Construction Status

WN. Popp, TVA, noted the status of construction of the Jequovan
Plant as follows:

. dnit 1 is 37% compiete,

. dnit 1 is weil into its preoperaticnal tast grogram, having

complieted or started 30 of 150 tests, with 40 mors starting
within the next few weeks,

kS het functicnal testing was scheduled oo begin on Aprili 7,
< the piant cperating staff is abeard and trained,

» The radiological heaith staff is aboard, and
» security will te establiszhed for Unis & commencing with the
hot functiocnal testing crogram.

In answer tc a guestion H. =. McConnell, TVA, said that the
Switch gear will be tested through normal practices, but -hat
there is no special program for this testi: -

I. Zudans, ACRS Consultant, suggested that i- might te useful if,
in its prestartup program, TVA measuraed sn non-concensable zases
Sresent in the primary cooling system. He also recommended that
instruments Se available %o char* ohysical conditions in =h
Srimary systam, such as zhe location of water and steam.

In answer o a guestion, D. Lambert said thar -=e appiicant will
nave 2 loose parts monitor in Place in Sequeyan Unit 1 prior o
ascension to Zower at the latast.
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Coerator Training Procram

W. Popp described the operator training program at Sequovah., He
said that seven years ago the first group of licensed operats
trainees, a group of 1S people recruited from fossil fuel plants
and Browns Ferry, began their training. Some of these pccen.;al
operators had been trained for the IGCR at Cak Ridce. These
trainees each had 10 to 20 years hands-cn plant operating experi-
ence, and they were DSeing trained o ceccme zrincigal super-
visors. About a year later, a sacond group of younger men with
experience ranging from 5 to 10 years in large slants, were
g-ven a l2-weex zasic nuclear course. Then they were sent to =n
Oak Ridge Naticnal Labcratory for their reactor operating exgeri-
ence and to get the reactor startups that they needed documented
for their licensing. :ollowxng thac, they received a W co-li-
censc training "rogran, wnich consisted of 12 weeks' observation

training at either Point Beach or Zion. Follcwing that, they
rsceived a l2-week simulator certification course at Zion.,

Mr. Xerr requestad that the NRC Staif check the requirsments in
operator training regarding experience in starting up nuclear
power clants,

Follewing offsice training, the trainees received a 400-nour N
lecture series. They were audited Zor the NRC opeiator examina—
tion oy W, and given a license review course. In January 1379,
they took the NRC cold license written axamination. Last month
they tock the cral examinations.

In addition to the 22 trainees suomitted for the cold license
examinaticn, there are four more cold license candidates taking
observation training at D. C. Cock. When Sequoyan reaches 20
pewer, 12 operators will take the hot license examination.

In answer to Juestions regarding the capability of the simulator
to handle both anticipated and ancmalous :transient pzrablems, 2.
J. Johnsen said that the simulator is' -ynanically modeled =3 140
pre-programed malfiunctions. The medel itself compensates Zor the
operator tehavior. He said that the readocut on the simulatcr is
equivalent to that in the control room of an operating raactor,
and that additional information is not grovided by the simulator.
The simulator provides a real time integraticn selution to
differential ecuaticns.
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W. F. Popp noted that cnce an cperatar is ‘.i:ensed, ne must be

re~qualified periodically, and receive a minimum of 36 hours per
vear of supern.sec training that includes 32 hours cf simulation
training. urther, because of at::it*’::n, sromotions and crans-
fer, new aperacars must constantly be trained. As a results, TVA
,as a very detailed operator "am.nq sregram.

In answer o a guestion, R. J. Johnson said that the minimum
requirement =0 Gualify for operator =raining is a :..... scheol
education, but that, in fact, approximately 25% of th trainees
may be college educated. He infarred that the TVA 'ra. 1ing

-

program is ccomparaple %o a3 2 year ccllege rmechnical sreogram.

Seismic Desicn Criteria and Qualification Program

Querview

H. Silver ncted that for purpcses of determining the safe
shutdown recuirements for the Secuoyah slant, the historical
earthquake in the Ridge Tectcnic Province, in which Seaquovah
is located, the Giles Count’ earthcquake of 1897, was assmed
€0 recur anywnere in the province. This earthcuake has seen
described by a Mcdified Housrer Spectrum as J..- . No

evidence has been found indicat w faulting or sther nsafs
geolog,.cal features. There are no known ceological struc-
tures that would cause surface "'sp‘acemen'- or tend o
localize sarthcuakes.

while the NRC Staff's evaluation of the controlling ~ar:h—
Suake has not changed since the CP : .view, the characteriza-
tion of ground motion has changed. The Standard Revzew Plan
noew requires a plant in this regicn %o be designed o Reg.
Guide 1.80. Therefore, the NRC Staff requested =he Appli-
cant to provide information that would confirm the adequacy
of the Sequoyan seismic design. The NRC Staff has examired
the available data, and concludes that the current design of
Secuoyah is adeguate to withstand the 2ffect of =he assumed

sarthcuake without .oss of capability, and to perform =h
recuired safety functions. However, secausa =he Sequovan
design spectrum is lower than the selectad 34th percentile
site specific spectrum at frequencies of interest, and
Cecause the consideration of structural margins involves
engineering judgment, the NRC Staff initiated a srogram ==
Quantify margins of structures and components.

«l 3o
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2.

Cemparisen of eq:gvan. watts 3ar, anc aex-e‘:nte
Nuclear 213nt3 Top=cL-ACCK Lesid an Scectra for
Reinforced Concrete Structures

L. Reiter, NRC Staff, compared the tcp-of-rock design
spectra for reinforced concrete structures among the Sequc—
yanh, Watts dar, and 3eilefonte plants (see Appendix XVI).

M. Trifunac, ACRS Consuitant, notsd =hat 1is caiculaticns,
assuming different intensities at the sit2, indicata chat

“ :'or a4 Modified Mercailii (MM) VI earthguake, there is a
20% chance that 0..13g weuid e exceeded, and a 5% chance
J‘xat 7.25¢ wouid be exceeded,

© for a MM VII earthquake, there is a procability of 30%
that 0.18g would be exceeded, and a probability of 35%
that 0.25g would ce exceeded, and

® for a MM VIII earthquake, there is a 75% chance that
0.13g would be exceeded, and 2 50% chance that 0.25g
would te exceeced.

The above ca;cu;at;ons 3ssume that the piart foundations are
on reck, and that horizontal ground motion 3mv s “emg
censidered. -'e further stated that he celiieves that the 7%
criticai damping factor assumed by =he VRC 3taff is =o0
optimistic, He gQuesticned the correiations Zcetween =h
assumed =arthquake intensity and the -xacn;:..de. He conclud-
ed by gGuestioning the assumed value for a S3E of 0.184.

In answer %0 2 questicn regarding the NRC Staff's sonclusicn
'eqardmg the relative values of the average risk of axceed-
ing the SSE for Sequoyah ané Phipps 2end, M. Trifunac said
that intuitively these vaiues seemed reascnabile.

In answer t0 a guesticn regarding the 'ai;abi'.;-j of caicu-
iated values for the .robabx-.-{ of a serious accident
caused Dy an earthquake at the site, L. Reiter said that in
general, the grocability numbers seem =5 he in =h croper
range Zor the 1000 =o 10,000-vear sarthcquake. The NRC Stafs
octained confidence from the fact that these relative
numbers are stable for fluctuations of several arders
of magnitude of acsolute risk. The absolute ri is not
<nown, Dut the NRC Staff teiieves that the seismic hazard
alone is something of the order of 10 ° =o i0 :

-14- 574 198
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In answer to a question regarding the 3decuacy of the 7%
criticali damping factor, J. Xnight, NRC Staff, said that the
advice received by the NRC Staff from its consuitants
indicate that the 7% factor is appropriate.

Structura. Margins

F. Rinaidi, NRC Sta.-, discussed the TVA st tructural seismic
re-evajuation, ané their recalicu.ation of seismic margin
(see Appendix XVII.)

components Seview

J.R. N. Rajan, NRC Staff, discussed the ‘a"x..g and mechani-
cal equipment review for seismic design margin (see Appendix

Y
- .

In answer to a3 question, D. Denton, TVA, noted that TVA did
not review aili cf the Piping and components, Sut racher
reviewed a characteristic sampie of the equirment and

piping.

Mr. Ckrent recommended that =he NRC Staff review all the
piants in the eastern United States recarding seismic design
to assure ;._‘?: for an event that has a prebapility on the
orcder of 10 7 per year, there is assurance of safe snutdown.

TVA Respconse

. F. Hand, TVA, responded to the NRC comments. when =a

structure was reanalyzed, TVA used 2 spectrum beounding the
84th percentile of the 2arthcquake records. The structurss
were anaiyzed using the response spectrum analvysis tech igue.

In order to perform the calculations, floor response spectra
were needed. The 2asiest ard ‘snsen'ac-ve way to obtam the
floor resvonse spectra was o take the time histories used
.or Sequoyan, and to determine what facter .hey had to be

muitiplied oy so that the Secuovan spectrum was raised =o
adequateu ervelope the 34th cercentile s:‘ec:rum. ™
resulting number turned out %o e, for the horizental
motion, 1.33. The vertical mctions chat were used were
2/3 of the oid norizontal motions. The aulitiplying numcer
for the vertical motion was 1.07.
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Ice Condenser Loading
Mr. Mark ncted that TVA profited from information received from
predecessors using ice condenser systems, in that the ice icading
at Sequoyah is uniform.
Emerzency Core Cocling Systems
O. Docherty, TVA, crovided handouts for the ucper head injection
system, and the anaivtica. model used to evaiuate it (see Apgen-
dix XIX). He discussed the methcd used to pressurize the accumu-
.ators, and the precautions taken =c <eep nitrogen and other
ncn-condensable gases frcm the coolant.
In answer to a guestion, P. J. Docherty, W, noted that there is
ne wWay to vent non-condensable cases from the reactor vessel
nead. He said that the small breaks are analyzed from one sq.
in. to liarger breaks. for 3/8 inch diameter and smaller oreaks,
the charging system makes up for lost inventory. Pfor 1/2 inch
Oreaks, even with loss cf the charging pumps, intermediate~head
safety injection prevents core uncovery. He said that if shere
were some way for nitrogan to get into the system, it could
interfere with flow.
Caucus

Memcers were Scllad, and agreed that they woulid Lry %o wrice a
report on the Sequoyil: Nuclear Peower Station, Units . and 2.
Mempers identified it they telieved should te included in the
report. The appiicant was informed that the Committee might
defer compietion of its report until a better understanding can
De deveioped of the impiications of the March 28, 1979 accident
t ™I-2.

J. Gilliiand noted that the Sequoyan piant completion is late
ailready, and that add. ional fuei costs for replacement omcwer
amount to $400,000 per day. He said that the Secucyah glant is
both vital and needed. He also s¢id that the piant is welil
designed, well built, well reviewed and the operating personnel
are weil trained. Fuel lcading is schedulad for mid=-June. He
voiced the nope that the ACRS report would bDe compieted sefsre
ocerating schedule for Sequoyan is impacted.

D. Vassailo said t! the NRC St2ff needs at least a month afser
'.cu;: of a .aum.::eo report Defore it can issue in cperating
A..C‘ﬂ’.
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7. Meeting on safety-Reiatad Aspects of the Tokamak Fusion Test

V.

Reactor (Cpen to Public)

(Note: James 4. Jacobs was the designated Facderal 2npicyee for this
Sortion of the meeting.]

A. Magretic Fusion Procram OJverview

J. E. Baunliitz, Department of Znergy (DCZ) zrovided an overview
of DCE's magnetic fusion program, inciuding the zrogram's organi-
Zaticn, magretic Iield configuration studied, the woiectives of
the program, goals for fusion power reactors, new Zavices recents
sy compieted, the :tachnicai progress outiock, cperating charac-
teristics of fusion devices, and a future time table for fusion
development (see Appendix XX).

3. Tokamak fusion Test Reactor (TFTR) Pracram

W. Marton, DCE, discussed the TFTR program, including zbjectives
of the program, the current project status, a cdescription of the
Princeton Plasma Physic lLatoratory, a descrigtion ~f the TPTR
complex in that laporatsry, the TFTR energy flow, radistion dose
criteria, safety <cncerns, gas flow, potential safety differences
Setween PWRs and the TFTR, fire safety criteria, eiectrical
safety, criteria, controi system philosophy, tritium handlirg
shilosophy, flcod nazards, tornade criteria, 2arthcuake criteria,
Ju~lity assurance oians, operations chilosephy, test ceil build=-
ing design, tritium suppiy system design, hritium cleanup system
design carameters, osrimary power systems, stancby pJower, computer
Farameters, waste systems, contents of the preiiminary safery
analysis report, technical specifications and pPians o upgrade
the facility in the future (see Appendix XXI).

in answer to a guestion, J. . Baubiitz indicated that DOT is
currently deveioping review procedures and aperopriate reguire-
ments for NRC review of fusion facilisi

Preliminary Investicatior o the March 18, 1972 Accident at
Three Mile Island Nuc.ear Stacion Unjt 2 (Open to Pup.iic)

Note: Raymend 7. Fraisy wes th designated Faderal amplovee %2
this porticn of the meeting.]

A. ACRS Czcnsultant's Rervor:

C. Micheiscn, ACRS Consultant, notad the sacuence of avents (as
Seileved at this early date) during the March 28, 1379 accident
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at Three Mile Isiand Nuciear Station, Unit 2 (™I-2). He tien
postulated 3 possibie scenario, identifying piant conditions,
matched to the sequence of events. He identified the key compo=-
nents of the reactor primary systam and the steam generatar, and
noted their relative locaticns. from preliminary data that -
had received, he pestulated the conditicns and causes of =i
vents that appear to have coccurred, In describing the postu-
<atec dJetails of the transient, C. Michelson roted his opinion
that the pressurizer lLevel indicator was crobably reading reason-
aL.ly accurately, and that in such a system, wnere there is =h
possibilicy of a loop seal tetween the zressurizer and the
Frimary circulation systeam, it is not unusual =2 have adequate
sevel in the pressurizer and .iadecuate cgoiant in =h cooiing
system. He suggested that with the drop of pressure in the
Systam, the saturation temperature of the water was reached, ard
Seiling could not de prevented. Once boiling Segan, vapor
Subblies deveicped at the high points in the piping of the system
and, if forced circulation was lost, natural circuiation could
not De achieved. With the shutdown of the main coclant pumps,
forcad circulaticn was lost.

NRC Staff Remort

2. Eisennut, MRC Staff, discussed the sreiiminary reports of the
sequence of events at ™I-2 (see Appendix XXII).

O. Eisennut noted that as a result of this accident, the NAC
Staff is requiring all of the utilities wno operata 3abcock and
wilcox reactors to take the following measures:

e re-verily that the amergency feed water osiock vaives azire
open,

Y cauticn operators to opserve all instrumentation during
Severe transients, and not %o reiy sSciely on pressurizer
ievel indicatien,

° after nigh pressure injection actuation, permit this systam
£o operate until either two low sressure iniection sumps are
running, or the high pressure tump nas operated Sor at least
20 minutes, %o the point where tne not leg and coid ieg
tempeaturas have dropped to the point that they are at least
50° ceiow saturation -emperature,

~18~-
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1) at least one pump in each crimary ccolant locp should ze
continued in operation, and

° if the ICC systems actuate, =he containment sheuld bSe

0. Eisenhut describ ed the current status of the plant, -xo--'x;
that pressure (s Seing maintained at acprox.mcnly 1,000 psig,
...o average inlet and outlet -empora:.xrns are aperoximacely
280°F, heat is Ceing removed through steam generator A, wnich
has a secondary oressurs of 33 £sig, and that the ceak tampera-
ture Deing recorded is about 40077, Cne hydragen recomoiner is
operating, a second is in standby. Hydrogen concentration in
containment is approximately 1.9%.

Members noted their opinicns of the inarprorriateness of in-core
thermal couples not being able t> be read to ':hexr full scale,
but rather being cut off at approxi imately 7 00° oy the plant
computer. They noted surprise that, during the course of =his
accident, no measures were taken =0 te abla &5 read “he tampera-
tures that could be indicated by these :hermocouples.

D. EZisenhut noted that the National Laboratsries and other
consultants are working with =he NRC Staff =o analyze this
accident.

In answer =o 2 question, 2. Zisenhut said =hat =ne NRC 3rasfe ices
not have the capability to s.mulate a wide range of :ransients in
reactors; it can only simulate preset transients.

2. Zisenhut said that Sta“ pians to analyze the avent %o get a
clear understanding of the 'anszents, to review the sa‘e'-y
analysis of Sounding feedwater transients -hat have neen formu-
lated and to compare these with :..e experience at ™I-2 and other

3&W plants,
P. Check, NRC Staff, said that operator training is also under
review.

iqqx‘ nootham, NRC Staff, discussed tne releases of radicactive

'nacor.a.s from the ‘.'MI-Z accidcnr_, and also noted that the
Region I inspectors arrived on site at aperoximately 10:45 a.m.
on March 28, 1979, This team was aquipped =0 do some offsite
measuraments, and they croceeded o implement a procedurs under
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wnich thev woulid operate. 3y afternocn, a CCE heliicopter was
availabie, and aeriai surveys were tegun, and the piume was
tracked and defined. The NRC received cocoperation and coordi-
nation £rom the State of Pennsyivania, the 3ureau of Radioliogical
Health, HEW, and ZPA.

C. Micheiscn noted that the cperation of the pressurizer heaters
must Ce maintained in order %o kxeep pressurss apove saturation
cendition during the cooidown of the camaged plant. I£ these
heaters are lost, it would Ce necessary to revert to natural
circuiation to cooli the plant.

G Zxecutive Session

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

i. Scheduie for Ccmmittee Activity in Harrisburag

The Committee agreed that Members and Consultants, as
available, should go to Harrisburg to observe recovery
cperations at T™I-2 and gather information as appropriate
for review by the Committee. ACRS Staff members would
accompany the Committee Members as necessary. Vemters are £o
use their discretion regarding the length of time they
remain in the Harristurg area. The following scheduie was

set up:
Date Memper (s) Consuitant (s) ACRS stafs
April & 3ender Wright
Lawroski
Aprii 7 3encer Wright
Lawroski
April 3 Lawroskl Wright
Aprii 2 Etherington McCreliess
April 10 g:.‘.cr ington Micheison McCreliess
Y

Psrh 104
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Cate “emper (s) Consultant (s) ACRS Staff
April 11 McCreless
April 12 Catton McCreless
April 13 Catton McCreless
April 14 Catto McCreless
April 18-20 Lawroski (if neeced) as needed

2. Areas for Consideration

C. Michelscn suggested that the Committee should consider
two specific areas in the wake of the TMI-2 accident:

e shutdown and recovery operations at ™I-2, and

L) changes in equipment and cperaticn at other cperating
aaw-‘eszqned clants.

The Committee agr.ed that the shcrt-term matters, including
both the securing of the plant and the immediate impli-
caticns of the ™I-2 accicdent will continue %o be studied oy
the full Committee.

b Subcommittee Appointments

The Chairman appointad an ad hoc subcommittee t3 study =he
long-term implicaticn of the T™I-2 accident, with Mr.
Okrent, Chairman, and Messrs. Carbon, Mark, Plesset, and
Siess., The Chairman also appointed additional members =2
the ™I-2 subcommittee. The new makeup of =his subcommittee
is Mr. Etherington, Chairman, and Messrs. Bencer, Xerr,
Lawroski, Moeller, Ckrent, Siess, and Shewmon.

4. Special April 16=17, 1979 ACRS Meetina

‘he Committee agreed to schedu.e 2 special ACRS meeting =2

ce held in washington, D. C., on April 16-17, 1979. The
mm Susiness to de considered at this meeting will concern
the ™I-2 accident and its implicaticns to other nuclear
power clants. Members requested that the ACRS 3taff obtain

1 ¢ /A -
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copies of the replies t2 IZ Bulletin 79=0S =o cperators of
3&W reactors, cated April 1, 1379, Replies =2 =ais sullecin
are due on April 10.

The replies and the resuxx‘g \‘RC actions should be avail-
able for the Committee's consideration at the special
meeting.

Members discussed and set up a tentative list of =opics %o
e discussed at the April 16-17 special ACRS meetin

® An analysis of reaczsr response =5 small-oreak LOCAs i3
necessary.

e Current codes do not adequately model the reactor re-
spense %o small-oreak LOCAs; the codes cannot se inter~
polated accurately.

e Current codes do not mecdel the location of a braak.

® If a Dreak changes in size, the analyses become invalid.

Problems Identified s¢ far Relating =o PWRs

Members identified 2 numper of probclems or lessons learned
from the preliminary studies of the TMI-2 accident, and
erioritized them into Zour lists A<D (see Appendix XXIII).

Analyses similar %o those 'eccxmnded -or 3&W plants should
alsc te made con ombust.on Zngineering Plants. ...e ::rob-...
may not Se the same, out plant performance wis! raspect
small-oreak LOCAs is now not xnown.

W olants without upper head injection systems are similar %o
Combustion Zngineering olanu. ™he mur head injecticn
Systams may make difference in plant perfsrmance, sut that
is not now fully understcod.

Mempers Identified the following immediats zroblams with
regard o cother 3abcsck and Wilcox reactars:

® It i3 necessary to understand =he ™I-2 ac ident is soen

as possible and %o crovide gcod ocperating instructions %o
operators.

-22-
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e If the above can be done in a faw days, other 3sW plants
couid run safely on the tasis of accident procability.

e If above measures cannot be accempiished in a very short
tine, 3&W reactors probacliy should e shut down.

e Indicaticn of ccolant level in the core is a minimum
requirement.,

a. Recent Information from Harrisburg

C. Micheison, ACRS Consuitant, upon his return Srom
the ™I-2 site, reported the following:

e The primary cooclant pump 1A was shut down, cump 13
was started, and as a result the temperature
profile of the damaged ™I-2 core shifted signifi-
cantly (see Appendix XXIV).

® Most NRC work is bDeing conducted in the Harrisburg
area; the BZSethesda Imergency Response Canter is
Seing reduced to an information center reiating %o
this accident.

® A cadre of 250 %o 300 engireers and technicians
from private industry have been assembied to
work on the protiems.

e Current efforts relate to the removal of hydrogen
from the primary system,

® Additional effort is being expended to remove radio-
tive materials from the auxiliary building.

¢ Primary system instrumentation is cperating.
¢ Danger from core melt is believed to be passed.

¢ |Vempers of tne NRC Staff seem %o have jood werking
.elaticns with the industriai cadre.

i
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Sxecutive Session(Cpen %o Puplic)

[Vocc. James M., Jacops was the designated Federal emplovee for

A.

this portion of the meeting.]

Meeting with NRC Commissioners

The Cormittee agreed cn topics that they wished to discuss wist
the NRC Commissicners at the Joint NRC-ACRS Meeting held on
Thurscday afternoon, April 35, 1979.

Future Schr ule

Members agreed on issues and pro*cc S to be reviewed at the
229th and subsecuent ACRS meetings (see Appendix II).

Subcommittee Activities

A schedule of future subcommittee activities was provided to
the Members (see Appendix III).

Subcommittee Reports

1. Regulators Activities Subcommitt

The Committee concurred in the Regulatory zosition on
Regqulatory Guide 1.140 (Rev. l), Design, Testing, and
“a'*:onance Criteria for Normal Ventilation Sxhaust Svstem
Alr Filtration and Adsorption Units of Licht-=water-Ccoled
Nuclear Power Plants (see ippencix &<V .

- Power and Zlectrical Svstems Subcommitt

Mr. Ray recapped the incident that occurred at Arkansas
Nuclear 1 (ANC) regarding degraded voltage and loss of
off-site ower (see It IIC3 oreceeding). He noted e
manner in wni ch safety systems «r- Jeopardized oy th
decrease in voltage. He noted that matters ragarding
off-site power ars considered in different manners at
different plarits.

The Power and Zlectrical Systems Subcommittee, as a follow-
on to the review of the power sucply failure at ANO, will
consider the current regulatory requirements for auxiliary
cower supplies and will evaluate the acdequacy of onsite

24~
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Sower systams and also determine wnether Regulatory GCuide
1.68, Precperaticnal Testing, srovides for adequate :esting
of the apcve systems to assure safety.

Mr. Ray will provide the LZR Subcommittee with an evaluation
of the incident at ANC.

3. Reactcr Safetv Research Subcommittae

Mr. Siess, Coordinator for the annual safety research
report, proposed a schedule for preparation of the repors
(see Apvendix XXIV).

NUREG-0S31

Following a brief discussion of the NRC 3taff Report, NUREG:--0S31,

Investigaticon and Svaluation of Stress-Carrosion=Cracki i

Picing of Light-water Reactors, tne Yetal Component Subcommitcee

agreed to raview the repert and determine if proposed corrective
ticns are agpreopriate.

In view of the record of considerable stress corrssicn cracking,
the Reliability and Procabilistic Assessment Subcommittee agreed
to re-evaluate the reliability of 2CCS in nuclear plants.

ACRS Repcrts and Laetters

1. Three Mile Island Nulcear Station Unis 2

The Commi:itee prepared an interim report on the Three “ile
Island accident providing ACRS interim recommendations
regarding the March 28, 1979 accident (see Appendix XXVII).

r Secuovah Nuclear Power Plant Units 1 and 2

The Committee considered a draft repor: on its review for an
operating license for the Sequoyanh Nuclear Power Plant, Unit
1l and 2, but deferred completion of this report s the
Commissicners until a better understanding can be developed
of the implications of the Marsh 28, 1379 accident at
™I-2.

The ACRS Staff was requested to ascertain whether it would
be useful for the Committee =o recommend temporary cperation
of Secuoyah . at zerc cower for testing purposes, without a
report from the Committee recommending issuance of an
operating license.

' 3 I; [? l ﬁ‘)
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3.

Palo Verde Nuclear Senmerating Station, Units 4 and S

™e Committee considered a draft repert U2 the Commissioners
on its review of the applicaticn for a Construction Permit
éor the Palo Verde Nucliear Generating Staticn, Units 4 and
5, but deferred compietion of this report untii a better
understanding can te deveicped of the implications of the
warcn 28, 1979 accident at TMI-2.

™e 223r7 ACRS Yeeting was adjourned at 2:00 2.a., saturday, Aprii 7, 1379.
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APPENDIX II

ACRS FUTURE AGENDA 4/2/79

ACRS MEETING TYPE OF REACTOR SER ISSUE

PROJECT REVIEW VEXDOR _DATE

MAY
MILLSTONE 2 STRETCH POWER CE 4/9/79
ATWS
COMBINED LOADS

JUNE
HONE

JULY
SHOREHAM oL GE 6/1/79
LASALLE 182 oL GE 6/1/79
FNP 1-8 ML i 6/1/79

AUGUST
WATTS BAR 182 oL W 7/2/79
SEPTEMBER
SAH ONOFRE 283 oL CE 8179
SUMMER 1 oL U] 8/1/79
HAVEN 1 cp W 8/1/79
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

WASHINGTON, D. C. 20555 APPENDIX III
April 7, 1979

ACRS Members

. SCHEDULE OF ACRS SUBCOMMITTEE MEETINGS. AND TOURS

The following is a list of tours and Subcommittee meetings cur-
rently scheduled, subject to the approval of the Advisory Com-
mittee fanagement Officer. If you are listed and cannot attend
a meeting, or 1f 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.

Mo L

M. W. Libarkin
Assistant Executive Director
for Project Review

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

PROJECT STATUS REPQORT
PALO VERDE, UNITS 4 AND S
ACRS CONSTRUCTION PERMIT REVIEW
APRIL 6, 1979
WASHINGTON, OC

PROJECT: Palo Verde, Units 4 and 5 (Construction Permit Raview)
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-30 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, enyineer, construct, operate and maintain the plant. Combustion
Engineering (CE) will pruvide the NSSS, and Bechtel Pcwer 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
Containmment: 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
gauge and 300°F, respectively.



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

Low population zone -- 4 miles in radius

Seismic Design: SSE -- 0.20 g
0BE -- 0.10 g

Nearby Industrial, Transportation, 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 2/21/7% 5/90 - Unit 5
Necisi , 4/7 (Units 1-3 opera-

CP Decision Date 12/14/79 | g By

Construction Begins Early 81 (both Units) for 5/32, 5/88, and

5/86, respectively)

QUTSTANDING ISSUES:
NRC has identifed four outstanding issues requiring resolution. They
are:
(1) Review of the constructor's Quality Assurance Program (icenti-
fication of the constructor has not yet been made Dy the Appli-
cant).

(2) Review of the Applicant's financial qualifications (to be
conducted at a later stage of review). A-12 i §‘/c_ | z::



(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 tn2 seepage from the unlined storage
reservoirs, and particularly the evaporation ponds near
Unit 5. NRC's position s that the design basis ground-
water levels for Units 4 and 5 be the same as that for
the evaporation ponds (930 ft. MSL). The Applicant wants
a design basis groundwater level that is 20 feet below
plant grade (923 and 920) for Units 4 and 5, respectivaly.

(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-hlackage medel 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
necessary.

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 expeditad 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 should be noted that the
Committee has resolved four items at the March 1979 meeting. These

items are asterisked and noted in the discussion:

I1-1 Turbine Missiles - Resolved due to peninsular orientation and
turbine overspeed prctection.

[[-2 Effective Operation of Containment Sprays in a LOCA - Thy item
is under yeneric review by the Staff. NRC has a Reg. Guide in preparation
designed to address a portion of this issue.

11-3 Possible Failure of Pressure Vessel Post-LOCA by Thermal Shock -
Resolved for CESSAR by conformance to Appendix G.

11-4 Instrumerts to Detect (Severe) Fuel Failures - This item is under
generic review by Staff. The CESSAR .tandard 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.

*11.5A Monitoring for Loose Parts Inside the Reactor Pressure Vesse! -

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

[1-58 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.

VY SRy

*This generic item was resolved by the Committee at the March 1879

Meeting. A"L{



II-6A Common 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.

[1-6B Common Mode Failures: Alternating Current Sources Onsite and Qffsite -
This item is currently under generic review by the Staff. The review is

be conducted under Technical Activity No. A-35, "Adequacy of Qffsite

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."

IT-6C Common Mode Failures: DOirect Current Systems - This item is under
generic review by the Staff. Task Action Plan A-30 will address this
problem. 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 develcped. Completion is scheduled
for mid-1979.

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

[[-8 BWR Recirculation Pump Overspeed During a LOCA - Not applicable
to Palo Verde.

[I-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 sefsmic scrams. NRC has learned that the Japanese

do install seismic scrams in their reactars 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.

/’ ":' ! Z R
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I1I1-10 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.

[[A-1 Ice Condenser Containments - This item is not applicable to
Palo Verde.

[IA-2 PWR Pump Overspeed Ouring a LOCA - This item is under generic
review by the Staff. CE has submitted a topical report on pump cver-
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.

[IA-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 Teakage rate data.

The results of these efforts will be used to develop tube Teakage rate
Timits and plugging criteria which will be incorporatad into Reg. Guides
and standard Technical Specifications. NRC is also reviewing the probability
and consequences of the mafin 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.

[IA-4 ACRS/NRC Periodic 10-Year Review of A1l Power Reactors - Since
this item does not apply to facilities for which NRC review for an OL
has not been completed, this matter is nct applicable to Palo Verde.

118-1 Computer 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.

A1\ 1574 129



*[[B-2 Qualification of New Fuel Geometries - This item is resolved
for Palo Verde at the CP stage of review.

1IB-3 Behavior of BWR Mark [II Containments - Not applicable to Palo
Verde.

11B-4 Stress Corrosion Cracking in BWR Piping - Not applicable to Palo
Verde.

I1C-1 Locking Qut of ECCS Power-Operated Valves - This item is under
generic review by the Staff and has been assigned Task Action Plan B-3;

this plan is currently under development.

[IC-2 Design Features to Control Sabotage - 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.

[IC-3A Decontamination of Reactors - This item is under generic review
by the Staff and is included under the scope of Task Action Plan A-15,
The Staff notes that, to date, there has been little experience with
primary system decontamination in operating U.S. commercial power
reactors. EPRI has initiated research programs on decontamination,

and NRC will study the results of the Oresden Unit 1 primary system
decontamination now underway.

[IC-38 Decommissioning of Reactors - This item is under generic review
by the Staff and is included under the scope of Task Action Plan 3-64.
NRC noted that AIF and Battelle PNL have studies underway on reactor
decommissioning alternatives.

[IC-4 Vessel Suoport 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 rejectea that argument and
informed all PWR applicants that this analysis must be undertaken.

*This generic item was resolved by the Committee at the March 1379 Meeting.
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[IC-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.

*1IC-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.

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

*1ID-1A Safety-Related Interfaces Between Reactor [sland and 3alance-
of-Plant - This item is resolved for Palo Verde at the CP stage of

~eview.

[ID-18 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.

11D-2 Assurance of Continuous Long-Term Capability of Hermetic Seals
on Instrumentation and Electrical Equipment - This item is under generic

review by the Staff and is included in the scope of Task Action Plan C-1.
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 Sgil-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, enve1op{ng 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
tasks. It should be noted that with the March 1973 ACRS generic
{tems letter, the numbering system we have used in the past is being
dropped in favor of 2 Arabic numbering system. This new system will
simply number the generic items 1-52 for the resolved items, and

the first unresolved item will begin with number 53.

i )




'*I ‘:. IIEH'III R A A e Tt i e O =1 —ra A - -y Sl il -’I = —-a.<..x .
TABLE 0-1
CROSS INDEX OF ACRS GENERIC ITEMS VS
NRR GENERTIC TASKS
ACRS GENERIC ITEM NRR GENERIC ITEM
ﬁ 11-1 Turbine Missiles A-32 Missile Effects
A-37 Turbine Missiles
11-2 Effective Operation of Contaiment c-10 Effective Cperation of Containment
Sprays in a LOCA Sprays in a LOCA
11-3 Possible Failyre of Pressure Vessel A-1) Reactor Vessel Materials Toughness
Post-LOCA by Thermal Shock
11-4 Instruments to Detect (severe) Not yet considered by NRR. Will be
Fuel Failures considered as a Category C proposal.
[1-5A Loose Parts Monitoring B-t0 Loose Parts Monitoring Systems
[1-58 Monitoring for Excessive Vibration 8-73 Monitoring for Excessive Vibration
[1-6 Common Mode Failures =13 Noen=Random Failures
[I-6A Scram Systems A-3 ATWS
[1-88 Alternating Current Systems A-24 Qualification of Class IE
Safety Related fquipment
A-25 Non-Safety Loads on Class IE
Power Sources
A-35 Agequacy cof Offsite Power Systems
A-44 Station Blackout
8-56 Ciesel Reliability
11-8C Direct Current Systems A-24 Same as adove
A-25 Same as above
A-30 Agequacy of Safety Related
0C Power Suppliies
A-44 Same as atove
11-7 Behavior of Reactor Fue!l Under 8-22 LwR Fuel
Abnormal Congitions 2
I-8 8wR Recirculation Pump Qverspeed B-68 Pump Overspeed during
During LOCA a L0CA
11-9 The Aavisability of Seismic Scram 0= Advisability of Seismic Scram
II-10 ECCS Capability for §uture Plants 0-2 ECCS Capability for Future Plants
H II A1 Ice Condenser Containments 8-54 Ice Concerser Containments
I A=2  PWR Pump Overspeed Ouring a LOCA 8-68 PwR Pump Overspeed Ouring a LOCA
A-3  Steam Generator Tube Leakage A-3 W
A-4 T Steam Generator Tube [ntegrity
A-S 2iw
i1 A<4  ACRS/NRC Periodic 10-year Review Not a generic technical task. s
of All Power Reactors being treated as a policy matter
A-20 1574 143
Jid 155
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TABLE 0-1

(Continugg) .

ACRS GENERIC ITE™

Computer Reactor protection System
Qualification of New Fuel Geometries

Behavior of BWR Mark 111
Containments

stress Corrosion Cracking in
8wk Piping

Locking Out of ECCS Power
Operated Valves

Design Features to Contro! Sabotage
Decontamination of Reactors
Decommissioning of Reactors

vesse! Support Structures

water Hammer

Maintenance and Inspection of
Plants

Behavior of BwWR Mark 1 Containments
Safety Related Interfaces Between
Reactor Islang and galance-of-Plant

Systems I~teractions in Nuclear
Power Plants

Assurance of Long=Term Capapility

of Hermetic Seals on Instrumentation

ang Electrical Equipment
Control Rod Orop Accident (BWRs)
Rupture of High pressure Lines

Qutside Containment

Isolation of Low Pressure From
High Pressure Systems

A-

NRR GENERIC I[TEM

A-19
8-22
8-10

A-42

A-25
A-15
B-64
A-2

8-34

A-5
A-7

Not a
being

A=17

2\

0-14

Digital Computer Protection System
LWR Fuel

Behavior of BWR Mark 111
Containments

pipe Cracks in Boiling water
Reactors

Locking Out of ECCS Power
Operated valves

Design Features o Control Sabotage
Chemical Decontamination
Decommissioning of Reactors

Asymmetric Blowdown Loads
on the Reactor vesse!l

water Hammer

Occupational Ragiation Exposure
Reduction

Mark 1 Short Term Program
Mark 1 Long Term Program

generic technical task. Is
treated as a policy matter.

‘Systems Interacticns N Nuclear

Power Plants

Assurance of Continuous Long=Term
of Seals on Instrumentation and
Electrical Equipment

Control Rod Orop Accident (BwRs)
Protection Against Postulated
piping Failures in Fluicd

Systems Qutside Containment

Isolation of Low pressure
Systems Connected to RCP8
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PVHGS UICENSING SCHEDULE 123/45
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4/77

8/77

12/77

3/79

10/79

PVNGS LICENSING MILESTONES

FILE PVNGS 1, 2 & 3 PSAR
PVNGS 1, 2 & 3CP
NRC NOTIFIED OF INTENT TO REPLICATE PVNGS 1, 2 & 3
REQUEST FOR QUALIFICATION REVIEW
QUALIFICATICN REVIEW LETTER ISSUED
(34 REGULATORY GUIDES AND STAFF FPOSITIONS TO BE
ADDRESSED FOR ALL 5 PVNGS UNITS)

PVNGS |,

2 & 3 PSAR AMENDMENT # 17 FILED
PVNGS 4 & 5

PSAR FILED

PVNGS 1, 2 & 3 PSAR AMENDMENT # 18 FILED
PVNGS 4 & 5 PSAR AMENDMENT # |l FILED

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

PVNGS |,

2 & 3 PSAR AMENDMENT # 20 FILED
PVNGS 4 & 5

PSAR AMENEMENT # 3 FILED
PVNGS 4 & 5 SER

PVNGS 1, 2, 3, 4 & 5 FSAR TO BE FILED

{ £ 1A '
FIGURE 3 374 131
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INTRODUCTION
PYNGS 4 & 5

LOCATION: APPROXIMATELY 36 MILES WEST OF THE NEAREST BOUNDARY OF
THE CITY OF PHOENIX, MARICOPA COUNTY, STATE OF ARIZUNA

NSSS: COMBUSTION ENGINEERING, INC,
SYSTEM 80 PWR

TURBINE: GENERAL ELECTRIC COMPANY

SOURCE OF COOLING WATER:
CONDENSER COOLING : SEWAGE EFFLUENT CONTRACTED FROM THE CITY OF PHOENIX

OTHER: WELLS

ARCHITECT ENGINCER:
BECHTEL POWER CONPORATION, NORWALK, CALIFORNIA

CONSTRUCTOR:
TO OC TDENTIFIED

ENVIRONMENTAL CONSULTANT:
NUS CORPORATION, ROCKVILLE, MARYLAND

GEOLOGICAL CONSULTANT:
FUGINO, INC., LONG BEACH, CALIFORNIA

FIGURE 4
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PYNGS 4 & 5 PARTICIPANTS

— ARIZONA PUBLIC SERVICE COMPANY

— SOUTHERN CALIFORNIA EDISON COMPANY
— DEPARTMENT OF WATER AND POWER, CITY OF LOS ANGELES
— SAN DIEGO GAS AND ELECTRIC COMPANY
— EL PASO ELECTRIC COMPANY

~ NEVADA POWER COMPANY

~ CITY OF ANAHEIM

— CITY OF BURBANK

— CITY OF GLENDALE

— CITY OF PASADENA

— CITY OF RIVERSIDE

PROJECT MANAGER AND OPERATING AGENT:
ARIZONA PUBLIC SERVICE COMPANY

Figure 7
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PVNGS

CONSTRUCTION SCHEDULE

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

FUEL LOAD CNIT 1 ® & & 0 & & 4 & W B e @ @& a9 1‘5/51

FUEL LOAD UNIT 2. ¢ ¢« s ¢ s 6 s s s s s ¢ o 11/83
FUEL LOAD UNIT 3 000000 L I R T 111/85
FUEL LOAD UNIT 4. « ¢ ¢ o & & & o 4 s e v w s 11/87
FUEL LCAD UNIT 5 e e e o s e s e s 11/89
FIGURE 9
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APPENDIX VII - Palo Verde Units 1-5:
Exceptions to CESSAR

DIFFERENCES BETWEEN

PVNGS 1, 2 & 3 AND PVNGCS 4 & 5

There are no differences in the powar bleck design
between all five units.

Refueling water temperature

(274 hours after shut down)
PVNGS CESSAR
1250 F 135°F
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APPENDIX IX - Palo Verde 4 ard §:

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

EMERGENCY PLANNING FOR PVNGS 4 and 5

. o PROVISION TO EXPAND TO 5 UNIT STATION
e RESPONDS TO VARIOUS EMERGENCIES INCLUDING
o MINOR PERSONAL INJURY WITH

RADIOCLOGICAL COMPLICATIONS

o NUCLEAR ACCIDENT WITH OFFSITE
CONSEQUENCES
o MARICOPA COUNTY IS RESPONSIBLE BY LAW FOR

DEALING WITH OFF SITE CONSEQU=NCES




MARICOPA COUNTY, ARIZONA
NATURAL AND TECHNOLOGICAL DISASTER PLAN¥*

November 1977

BASIC PLAN
ANNEX A - DIRECTION AND CONTROL

APPENDIX - EVACUATION

ANNEX B - STORMS AND FLOODS

ANNEX C - EARTHQUAKES

ANNEX D - FIRE AND EXPLOSION

ANNEX E - CIVIL DISTUREANCES

ANNEX F - BOMB THREATS

ANNEX G - HAZARDOUS MATERIALS INCIDENTS
ANNEX H - AIRCRAFT CRASHES

ANNEX 1 - SEARCH AND RESCUE

ANNEX J - NUCLEAR REACTOR INCIDENTS

*BASED ON CALIFORNIA STATE PLAN
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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 - DECONTAMINATION
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APPENDIX XI - Sequoyah 1 and 2: ProjeLt
Status Report -

March 30, 1979

.

STATUS REPORT
SEQUOYAH NUCLEAR P_ANT, UNITS 1 AND 2

The Sequoyah Nuclear Plant is located on the west bank of the Chickaﬁ?ﬁiﬁﬁLake
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 figures 11lustrating 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 permit for the Plant was issued on June 27, 1970. Constructinn
was started on June 5, 1969 and is currently about 97% complete 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 1nad dates will he 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 permit review, the NRC Stasf concluded

that 2 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 gited. The NRC Staff has since adopted the more con-
servative response spectra specified in Regulatory Guide 1.60,

f-44 L5714 1AL



“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 n
the safe shutdown and residual heat removal equipment. This process will
similar to what is being done for the Davis Besse nuclear plant.

Qutstanding 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

ftems is as follows: (*indicates items suggested for inclusion in
generic item list in ACRS letter.)

A-45



53 - Turbine Missiles

The Sequoyah facility has a peninsular turbine orientation and has a

turbine overspexd protection system. With the exception of the essential
raw water'cooling intake structure, this configuration protects all systems
important to safety from low trajectorj turbine missile strikes. The Staff
has concluded that the probability of a missile strike on the intake struc-
ture is less than 10'3 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.

* 65 . Possible Failure of Pressure Vessel Post-LOCA By Thermal Shock
The NRC Staff considers this item to be resolved on the basis of conformance
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 Applicant 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. -

\ A-4G -



* 58 - Non-Random Multiple Failures

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

to some extent by the NRC Staff.
S8A - Scram Systems
The NRC has published reports on the anticipated transients
without scram in December of 1975 in which they identified
the portions of the reactor system that needed modifcations
to fmprove 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.

-

58B - 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 1imited number of visits to operating facilities, and

(3) obtain manufacturers' re.ommendations 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
g 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 jower. The next phase of
. this work will attempt to quantify the i-c power system reliability
in relationship to assuring adequate decay heat removal capability.
A NUREG report on this subject is scheduled for fssuance in mid-1979. .

P —



*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 or
other means of controlling pump speed. The NRC Staff is performing

some independent reactor coolant pump overspeed calculations using

the RELAP-4/MOD 5 computer code. It is expected that results will

-e 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 Conmittee on a

number of occasions in the past. A Lawrence Liverm-ie 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. Th2 NRC Staff in its discussions with the Japanese

have determined 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.
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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 tepics 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, to 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 performance. 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 confirmatory
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 effer . or tube plugging on the predicted
peak clad temperatures and on emerasi . .9re cooling system performance
following a postulated loss of

‘

Statistical studies are being

A_qq :;‘w"/‘i :A‘)



conducted at the Sandia National Laboratory to confirm the adequacy of
existi. = inservice inspection criteria and to develop schemes for ortimizing
sampling techniques.

*%5 - Periodic (10-year) Review of A1l Power Reactors
This item is unresolved and is under generic review.

66 - Computer 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 Sequosah 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 adminsitrative 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 Sabotage

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.

L5774 178
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73 - Vessel Support Structures

The Toad 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 Hermetic 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 wafting 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 sifferences of Opinion Among the NRC Staff

The Sequoyah application wil? not have a hearing and there are no intervenors
fn 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 nf opinion among the NRC Staff have been identified.
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TABLE 6.2-1
COMPARISON OF CONTAINMENT DESIGN PARAMETERS

Catawba McGuire D. C. Cook  Sr@xdyA#
Reactor Containment Volumes
(net-free volume, cubic feet):
Upper Compartment 720,000 717,000 746,000 78, 002
Ice Condenser 127,000 111,000 127,000 oS5 e2
Lower Compartment 374,000 368,000 368,000 3y ==
Total Containment Volume 1,221,000 1,196,000 1,201,000 7/ /G54 52
Reactor Containment Air Compression Ratio: 1.40 1.4) 1.4 et T
Reactor Power (megawatts, thersal): 3,582 3,579 3,394 F, TS 2
Design Energy Release to Containment:
Initia) Blowdown Mass Release (pounds) 498,200 493,210 543,000 J’Vf/J"n
Initial Blowdown Mass Energy
Release (Btu) 262 x10° msax10® eexwt I vix 2%
lce Condenser Parameters: -
‘- Weight of Ice Condenser (pounds) 255 x 105  245x10° 2.45x10° ZeIY O
Vent Flow Areas (lower Compartment,
J square feet)
Vent Flow Area Past Steam Generators
(total) 2,372 2,724 2,440 2722
| Vent Flow Area Past Pressurizer 632 679 740 —2Z
¥ Vent Flow Area Through Lower Inlet Doors 1,064 1,064 1,064 S I E
.‘j Containment Spray Flow (LOCA Analysis,
gallons per minute):
One Spray Train Incperable
Upper Compartment 3,400 3,432 2,000 AT
Lower Compartment 0 0 . 900 S
One Residual Heat Removal
Pump Inoperable
Upper Compartment 2,000 1,623 2,000 =, &0
Lower “omparthent 0 0 0 o
Tetal Spray 5,400 5,055 4,500 4/ 27570
Containment Design Pressure (pounds per )
¥ square inch gauge) 15.0 15.0 12.0
1
y {4 l/
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NUMBER
3.0
4.0
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5.0
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. All components designed and manufactured to Code edition in effect at
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DESIGN COMPARISON (EXCLUDING SECONDARY CYCLE)

TABLE 1,31

¥ IR ER e i auniiie o RN U B Soc. oaae 0 B
at * . ~9"

\

%evised by Amendment 27, September 23, 1974

Sequoyah Nuclear Plant Units 1 and 2 - Comparison with Donald C, Cook linits 1 and 2 and Trojan

CHAPTER TITLE
SYSTEM/COMPONENT

Containment
Reactor
Fuel

Reactor Vessel
Internals

Reactivity Contrel

Nuclear Design

Thermal-Hydraulic

Design

Reactor Coolant System

Reactor Yessel*

Reactor Coolant Pumps*

Steam Generators*

Piping*

REFERENCES
(FSAR)

Section 1.8,2

Section 4.2.1

Section 4.,2.2

Section 4.2.3
Section 4.3

Section 4.4

Sections 5.1, 5.2

Section 5.4
Section 5.5.1
Section 5.5.2

Section 5.5.3

SIGHIFICANT
SIMILARITIES

n, €. Cook U'nits

Trojan

D, €, Cook linits
Trojan

N, €, Cook Units
Trojan

D. C. Cook Units
Trojan

D, C. Cook Units
Trolan

D, €, Cook 'nits
Trojan

n, €, Cook Units
Trolan

n., €. Cook !'nits
Trolan

n, <, Coox ''nits
Trolan

n, €, Cook Units
Trolan

and 2

and

and

and

and

and

anAd

and

and

and

2,

date of purchase order.

STIGNIFICANT
DIFFERENCES

The use of freestanding steel primary
containment vessel.

None.

D. C. Cook Units 1 and 2 and Sequoyah Unite
1 and 2 have thermal shields, Trojan has
neutron pads. Sequoysh upper internals have
been modified to incorporate UHI.

None.

None.

The total primary heat output and coolant
temperatures are higher for Sequoyah and
Trojan than for the D. C. Cook Plant.

The following have been added or changed:

* New requirements for fracture toughness
testing,

* New means of determining heat-up snd
cool-down rates.

None,

None,

None.,

None.
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CHAPTER
NUMBER

5.0 (Cont'd)

6.7
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un 7.0
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CHAPTER TITLE
SYSTEM/COMPONENT

Residual Heat
Removal System

Pressurizer®

fngineered Safety Features

Emergency Core
Cooling System

Ice Condenser
Instrumentation and Controls

Reactor Trip System

Engineered Safety
Features Systems

Systems Required For
Safe Shutdown

Safety Relsted Display
Instrumentation

Other Safety Systems

Control Systems

TABLE 1.3-1 (Continued)

DESICN COMPARISON (FXCLUDING SECONDARY CYCLE)

REFERENCES
(FSAR)

Section 5.5.7

Section 5.5.10

Section 6.3

Section 6.2

Section 7.2

Section 7.1

Section 7.4

Section 7.5

“ection 7.6

Section 7.7

SIGNIFICANT
SIMILARITIES

D. C. Cook Units 1 and 2,
Trojan

n. C. Cook Units 1 and 2,
Trojan

n. C. Cook Units 1 and 2,
Trojan

p. C. Cook YUnits 1 and 2.

System functions are similar
to D. €. Cook Units 1 and 2,
Trojan

Systems functions are similar
to D. €. Cook Units 1 and 8
Troian

System functions are similar
to D. C. Cook Units 1 and 2,

Trojan

Parametric display is similar
to that of N, €. Cook Units |

and 2, Trojan

Operational Functions are
similar to D. . Cook Units

1 and 2, Trojan

Operational functions are
similar to D. C. Cook Units

1 and 2, Trojan

. a3 %3 cwts AT . Ny BV WA 44

fevised by Amendment 27, September 23, TN

SIGNIFICANT
DIFFERENCES

None.,

None.

D. C. Cook Units 1 and 2 and Trojan
do not have an Upper Head Injection System

Trojan does not use an ice condenser.

None.

Actual physicel configuration may differ
due to customer design philosophy.

None.

The Sequoyah Nuclear Plant hes a 50

percent load rejection capability while

that of the D. C. Cook Plant is 109 percent.
The rod position indication for the Sequoyah
‘uclear Plant and the D, C. Cook Plant is an
analog system; Trojan's RPI 1s a digital
svetem,
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CHAPTER
AUMBER

9.0

11.0

L o S
ss ¥

15.0

CHAPTLR TIILL
SYSTEI/COitrouciv

Aaxiliary Systems

Chemical and Volume
Control System

Radioactive Waste
Management

Source Terms

Liquid Waste
Processing

Gaseous Waste
Processing
Process Radiation
llonitoring

Accident Analysis

JAELL 1.3-1 (Continued)

DESIGN COMPARISON (EXCLUDING SECONDARY CYCLE)

REFLRENCES

(FS.")

Section 9.3.4

Section

Section

Section

Section

Chapter

11.1

11.2

11.3

11.4

15

SIGRIFICALT
SEILARITIRS

D. C. Cook Units 1 and 2,
irocjan

D. ¢. Cook Unite 1 and 2,
Trojan

Performance characteristics
similar to L. C. Cook Units
1 and 2, Trojan

D. C. Cook Units 1 and 2
Trojan

Functionally similar to
D. €. Cook Unitse 1 and 2,
Trojan

Similar to D. C. Cook Units
1 and 2, Trojan

at ..

SIGWIFICAST
DIFFERLHCES

The Sequoyah Nuclear Plant does not have
deboration demineralizers.

Differences are based upon plant operational
intluences.

he Sequoyah Nuclear Plant has # dissimilar
segregated liquid drain system.

None .

lione.

The Accident Analysis sections have been
updated. New sections have been added,
e.g., single RCCA withdrawal, accidental
depressurization of the RCS, computer
code descriptions, etc.
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Feature

Turbine Generator

Net Generator Output (kW)

Turbine Cycle Heat Rate
(Btu/kW-Hr)

Type/LSB Length

Cylinders (No.)

Steam Conditions at
221955}5_!§lve
Flow (1b/hr)
Pressure (psia)
Temperature (°F)
Moisture Content (X)

Turbine Cycle Arrangement
Steam Reheat Stages (No.)
Feedwater Heatlng

Stages (No.)

. I Strings of Feedwater

Heaters (No.)

& B
‘o’ U’l Heaters in Condenser

Neck (No.)
Heater Drain System

(Type)

Condensate Pumps (No.)
Condensate Booster Pumps (No.)
Heater Drain Pumps (No.)

Main Feed Pumps (No. and Type)

Main Steam Bypass capacity (%)
Final Feedwater Temperature

Condenser
Type
Nymber of Shells
Design Back Pressure
(In. Hg AbsS)
Total Condenser puty (Btu/Hr)

* Unit 1.
% Unit 2.

a*h Commonweaith Edison will not release these he

1AFLL 1.3-2

DESIGN COMPARISON - SECONDARY CYCLE

Referenced Sequoyah
FSAR Section Nuclear Plant
10.1, 10.2 1,183,192
10.1 9,871
10.2 TC6F /44
10.2 1 H.Pp. - 3 L.P.
10.2 14,254,200
10.2 832
10.2 522.7
10.1, 10.2 0.34
10.1 2
10.1, 10.4.7,
10.4.9 7
10.1, 10.4.7,
10.4.9 : 3

3

All Drains

10.4.9

10.1, 10.4.7
10.1, 10.4.7
10.1, 10.4.9
10.1

10.4.4

10.1, 10.4.1
10.1, 10.4.1
10.1, 10.4.1
10.1, 10.6.1

Pumped Forward

3

3

3 H.P. - 3 L.P.

2 - Turbine Driven
40%

434.3

Single Pressure

3
2

7.829 x 109

at rates.

biablo Canyon

#1.026,000, **1,122,000
*10,075; 10,033

TCOF /44
1 u.P. - 3 L.P.

*13,934,600; *%14,239,300
125

507

*.65; **0.53

High Pressure Pumped
Forward
Low Pressure Cascaded

3
3
3
2 - Turbine Driven

40%

%432 1, **432.9

Single Pr:ssure

2
1.5

7.6 x 10° (Approx)

D. C._Cook

1,100,000

#10,208; **10,232
ATC6F/43; **TC6F/52
1 W.P. - 3 L.P.

14,120,000
728

507.5

NA

1

6
3 Lowest Pressure,
2 All Others

0

High Pressure Pumped
Forward

Low Pressure

Cascaded

3

3

3

2 - Turbine Driven

852

#434.8; **430.5

Single Pressure

21.7[; el .41

2.5 lO9 (Approx)

-t °

“ i

1,050,000

TC6F/ 44
1 H.P. - 3 L.P.

13,989,300
690

501.5

.25

1
6
3

1

Hign Pressure
Pumped Forward
Low Pressure
Cascaded

&

4

3 .

2 - Turbine Driven
40%

Single Pressure

1.5

7.18 x 109 (Approx)
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1.4

1.8

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.

Identification of Agents and Contractors

The Westinghouse Electric Corporation (Westinghouse) is suoplying the nuclear steam
csupply 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.

Summary of Principal Review Matters

The evaluation performed by the staff included a review of the information submitted
by the applicant, particularly 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 characleristics 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 Qesign 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 (gesign basis accidents)
would exceed those of all sther accidents considered. Conservative analyses were
performed of these design 1sis accidents to determine that the calcilated potential
offsite doses that might result in the very uniikely event of their occurrence would
not exceed the Commission’s guidelines for site acceptability given in 10 CFR

Part 100.
A-LS 574 195
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APPENDIX XII - Sequoyah: OQutstanding,
Confirmatory, and Generic Issues

w2 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 tne 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 suppiement to this Safety Evaluation Report.

Qutstanding Issues

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 Supports (Section 3.9.2)

The applicant has not yet furnished requested information on bolted connections
in Yinear 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.

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

We have not vet completed our review of the westinghouse-supplied Class 1€
instrumentation and electrical equipment. For balance of plant equipment,
~onfirmatory information is required on containment isclation valve motor
operators. We will report further on this matter in a supplement to this
report.

'-5‘:" "‘s"‘/""" 5rv\~//./5iu(\ A SS DS
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3. Fire Protection (Section 9.5)

We have nut yet completed our review of the applicants fire protection prdgra-.
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.

S. Acceptance Criteria for Plant Trip Test (Section 14.0) *ZPSo/l/QLQ

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.

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 suppiement to the Safety
Evaluation Report. These items, with appropriate references to subsections of this
report, are stated below.

i Single Failure in the Residual Heat Remova! System (Section $:.3.2) ﬁap So/V 35,

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
2. Pressure-Temperature Limits for Heatup and Cooldown (Section S.2.3) “‘->"/V ¢ °F

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.

A-G7
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Inservice Inspection of Steam Generator Tubes (Section 5.2.6) /()"Ss'/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.

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.

Design of Steam Generator and Pressurizer Supports (Sections 3.9.1, 6.2) Pi}c//fi

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
subcompartments has been utilized in evaluating the design of the equipment
supports. We will report further in a suppiement to this report.

Containment Response to Steam Line Break and Environmental Qualification of
Westighouse Equipment (Sections 6.2.1, 7.2.2, 7.8.2)

Westinghouse has indicated that the containment tenpgrature respense 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 gualification of Westinghouse equipment. We will report further
in a supplement to this report.

Upper Head Injection Precperational 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.

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.

A-Lg . 1374 189



10.

1.

13.

4.

Bypassed Safety Injection Signal (Section 6.3.5) A)&’S d/b’?p'

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 verifying actions required and time
available. We will report further on this matter in a supplement to this
report.

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.

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.

Isclation 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.

Post Accident Monitoring 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.

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.

Diesel Generator and Remote Shutdown Testing (Section 14.0) AZS c/v 2 J

We require that the applicant perform tests in accordance with regulatory
guides covering diesel generators and remote shutdown capability, or provide
justification for exceptions to these guides. Confirmatory information has not
yet been provided by the applicant. We will report further on this matter in a
supplement to this report.
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17.

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 boron dilution event during startup or shutdown.

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.

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 positions.
Ihese iiems 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) ﬁ()c/v'tﬂ
The operating license will be conditioned to require evaluations showing margins
available in structures and components to function during and after a design

earthquake.

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.

Reactor Vessel Overpressurization (Section 5.2.2) K>¢So /v' (“i(

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.

Loose Parts Monitor (Section 5.2.8) RCSO/V(’C/

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

N
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5. Flow Alarm in Residual Heat Removal System (Section $5.3.2)

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

M 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.

Generic Issues

The Advisory Committee on Reactor Safeguards periodically issues a report listing
various generic matters applicable to 1ight water reactors. A discussion of these
matters is provided in Appendix C to this report which includes references to
sectior; of this report for more specific discussions concerning this facility.

7e¢ Nuclear Regulatory Commission staff continuously evaluates the safety require-
meriis used in its review against new information as it becomes 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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F can -
(//'7 EMERGENCY PLAN INTERFACES =k :

TENNESSEE COORDINATION ' :

Tennessee Department of Public Health

Tennessee Office of Civil Defense and Emergency Planning

Tennessee Deaprtment of Public Welfare :
Tennessee Departne;t of Safety

Tennessee Department of Conservation

Tennessee Department of Agriculture E]

Tennessee Natiomal Guard

LOCAL COORDINATION

City and county Officials of Hamilton County

Sheriff's Department of Hamiltonm County

Civil Defense Director - Chattanooga - Hamilton County, Tennessee (3]
Chattanooga Police

Rhea County Ambulance Service

Fire Departments - Chattanocoga and Soddy-Daisy

Baroness Erlanger Hospital - Chattanooga

GENERAL SUPPORT COORDINATION {]

REAC/TS FAcility at Oak Ridge Hospital of the United Methodis. Church
National Aeronautics and Space Administration - Huntsville, Alabama
U.S. Departnent of Energy - Oak Ridge. Tennessee

Alabama Departnent'of Public Health '}//4 2““

Environmental Pgotection Agency, Region IV, Atlanta

Eastern Ervironmental Radiation Laboratory - Montgomery, Alabama
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SLIDE 3 IS A PHOTOGRAPH OF THE SITE
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SLIDE 5 IS A PHOTOGRAPH OF THE SITE

SLIDE 6 IS A CUT AWAY PICTURE OF THE PLANT
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SLIDE 7-1
DESICN COMPARISON (EXCLUDING SECONDARY CYCLE)

Nuclear Plant Units 1 and 2 - Comparison with McCuire

CHAPTER CHAPTLR TITLE REFERENCES SIGNIFICANT SIGNIFICAN

NUMBER SYSTEM/COAPONENT (FSAR) SIMILARITIES DIFFERENCES

3.0 Containment Section 3.8.2 McGuire None

4.0 Reactor
Fuel Section 4.2.1 McGuire None
Reactor Vessel Section 4.2.2 McGuire Sequoyah Units 1 and 2
Internals have thermal shields.

McCuire has neutron pads.

Reactivity Control Section 4.2.3 McCGuire Nong
Nuclear Design Section 4.3 McCGuire None
Thcrmul-uydfaulic Section 4.4 McGuire None
Design
5.0 Reactor Coolant System Sections 5.1, 5.2 McGuire None
Reactor Vessel#® Section 5.4 McCuire None
Reactor Coolant Pumps® Section 5.5.1 McCuire McGuire has higher flow due
— to impeller change.
LW
~ Steam Cencrators® Section 5.5.2 McGuire McGuire coolant volume is smaller.
S 2o
) Piping* Section 5.5.3 McGuire None ~n
L
> Residual Heat Section 5.5.7 McGuire None
= Removal System

Pressurizer® Section 5.5.10 McGuire None

*All components designed and manufactured to Code edition in effect at date of purchase order.
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CHAPTER
NUMBER

6.0

7.0

/S

4

Gt

SLIDE 7-2

DESIGN CGAPARISON (EXCLUDING SECONDARY CYCLE)

" .
CHAPTER TITLE REFERENCES
SYSTEM/COMPONENT (FSAR)

Engincered Safety Features

Emergency Core Section 6.3
Cooling System

Ice Condenser Section 6.7

Instrumentation and Controls
Reactor Trip System Section 7.2
Engineered Safety Section 7.3
Features Systems

Systems Required for Section 7.4
Safe Shutdown

Safety Related Display Section 7.5
Instrumentation

Other Safcty Systems Section 7.6

Control sSystems Section 7.7

SICGNIFICANT
SIMILARITIES

McGuire

McCGuire

System functions are
similar to McGuire.

Systems functions are
similar to McGuire.

System functions are
similar to McGuire.

Parametric display is
similar to that of

McGuire

Operational functions

are similar to McGuire.

Operational functions

are similar to McGuire.

SIGNIFICANT
DIFFERENCES

None

None

* None

None

None

Actual physical configura-
tion may differ due to
customer design philgsophy.

None

The Sequoyah Nuclear Plant has
hes a 50 percent electrical
load rejection capability
while McCuire has 100 percent.




SLIDE 7-3

DESIGN COMPARISON (EXCLUDING SECONDARY CYCLE)

CHAPTER CHAPTER TITLE
NUMBER SYSTEM/COMPONENT
8.0 Electric Power

Offsite Power

Onsite Power

7%V

REFERENCES
(FSAR)

8.2

8.3

SIGNIFICANT
SIMILARITIES

McGuire

McCuire

g ..

SIGNIFICANT
DIFFERENCES

Sequoyah - 2
offsite sources
161 kV/6.9 kV

Sequoyah - Tandem
diesel generator
arrangement
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CHAPTER
NUMBER

9.0

11.0

15.0

¢

CHAPTER TITLE
SYSTEM/COMPONENT

Auxiliary Systems
Condensate Cleanup
System

Radiocactive Waste

Management

Source Terms

Liquid Waste
Processing

Gaseous Waste
Processing

Accident Analysis

b/<

LV

SLIDE 7-4

DESIGN COMPARISON (EXCLUDING SECONDARY CYCLE)

REFERENCES

(FSAR)

Section

Section

Section

Section

Chapter

9.

11.

3.4

1

11.2

11.

15

3

SIGNIFICANT
SIMILARITIES

McGuire

McGuire

Performance charac-
teristics similar te
McGuire

Functionally similar
to McCGuire

Similar to McGuire

S - r

SIGNIFI1CANT
DIFFERENCES

Sequoyah had condensate
demineralizers backfitted.

Differences are based
upon plant operational
influences.

None

None

Sequoyah has no untreated
leakage paths to the.
environs.
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SLIDE 8

THERMAL AND HYDRAULIC DESIGN PARAMETERS

Reactor Core Heat Output, megawatts thermal
System Pressure, Nominal, pounds per square inch
Minimum Departure from Nucleate Boiling Ratio
at Nominal Conditions
Typical Flow Channel
Thimble (Cold Wall) Flow Channel
Thermal Flow Rate, pounds per hour
Effective Flow Rate for Heat Transfer, pounds per hour
Effective Core Flow Area, square feet
Coolant Temperature
Nominal Inlét, degrees Fahrenheit
Average Rise in Core, degrees Fahrenheit
Active Heat Transfer Surface Area, square feet
Active Heat Flux, BTU per hour-square foot
Maximum Heat Flux, for nominal operation, BTU per
hour-square feet
Average Thermal Output, Kilowatts per foot
Maximum Thermal Output, for normal operation,
Kilowatts per foot
Heat Flux Hot Channel Factor, FQ
Peak Fuel Central Temperature at 100 percent Power,

degrees Fahrenheit

Sequoyah

3411

223
>1.81
133.8 x 10

6

122.8 x 10°

51.1

545.7

67.8
59,700
189,800

474,500
5.44

12.20
2.25

3400

HcCuire

3411

2.08
1.74
6
140.3 x 10
134 .0 x 106
51.1 Average

558.1
62,7
59,700
189,800

440,300 .
5.44

12.60
2.32

3250
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FUEL_ MECHANICAL DESIGN COMPARTSON

Desipn Parameter Sequovah lnits 1 & 2 McGuire Units 1 & 2 Tynical Westinghouse Fuel

FUEL ASSEMBLY

Rod Array 17 = 12 17 x 17 15 x 15

Yumber of Fueled Rods 264 264 204

Number of Spacer Grids 8 8 7 f;;
Number of Guide Thimbles 24 24 20 "l
Inter-rod Pitch, inches 0.496 0.496 0.563 <
Average Thermal Output T:)

(4 Loop), Kilowatts «
per foot 5.4 5.4 7.0

FUEL PELLETS

Denslty_(theoretical). percent 95 95 94
Fuel Weight/Unit Length (per
rod), pounds per foot 0.364 0..64 0.462

FUEL CLADDING

Outside Radius, inches 0.187 0.187 0.211
Thickness, inches 0.0225 n.0225 0.0243
Radius/Thickness Ratio 8.31 8.31 8.68
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AIS (F REVIEW

(1) MAKING A REALISTIC YET CONSERVATIVE ESTIMATE OF GROUND
MOTION FROM THE CONTROLLING EARTHQUAKE.

(2) COMPARING THIS ESTIMATE WITH THE EXISTING SEISMIC DESIGN,

(3) DETERMINING THE SIGNIFICANCE OF ANY DIFFERENCE BETWEEN THE
ABOVE.
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(1) BODY WAVE AND LOCAL MAGNITUDE RANGE
5.2 + 0.5 (5.3-6.3)

(2) EPICENTRAL DISTANCE - LESS THAN 25 KILOMETERS

(3) SITE CONDITIONS - ROCK

574 713
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Figure 2-3

Comparison Of The Present Sequoyah Design Spectrum For Reinforced Concrete With Appropriately
Damped 50th And 84th Percentile Site Specific Response Spectra.
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INPUT PARAMETERS TO SEISMIC HAZARD COMPUTATIONS

EARTHQUAKE ACTIVITY LEVELS FOR THE HOST TECTONIC PROVINCE AND
THOSE SURROUNDING IT. THE ACTIVITY RATE FOR EACH PROVINCE

WAS DETERMINED FROM THE SPECIFIC EARTHQUAKE HISTORY, THE B
VALUES (RECURRENCE RATES) WERE ALL ASSUMED TO EE 0.57 (CHINNERY,
1979), THE UPPER INTENSITY CUTOFF WAS ASSUMED TO EBE THE

MAXIMUM HISTORICAL INTENSITY EXCEPT FOR THE HOST (AND CONTROLLING)
PROVINCE WHERE THE MAXIMUM POSSIBLE INTENSITY WAS CONSERVATIVELY
ASSUMED TO BE IX RATHER THAN VIII.

(2) THE INTENSITY FALL-OFF WITH DISTANCE WAS TAKEN TO BE THAT

(3)

C)

(5)

DETERMINED FROM THE 1886 CHARLESTON EARTHQUAKE (BOLLINGER, 1977),

SITE INTENSITIES WERE CONVERTED TO PEAK ACCELERATION UTILIZING
THE RELATIONSHIP DETERMINED BY MURPHY AND O’ERIEN (1978).

PEAK ACCELERATIONS WERE CONVERTED TO SPECTRAL ACCELERATIONS AT
SELECTED PERIODS UTILIZING SPECTRAL AYPLIFICATION FACTORS
CALCULATED FROM THE 26 SITE-SPECIFIC SPECTRA NCRMALIZED T0 THE
SA'E PEAK ACCELERATION,

THE DISPERSION ASSOCIATED WITH EACH OF THE LAST THREE RELATIONSHIPS
WAS INCLUDED IN A TOTAL DISPERSION DEFINED BY A STANDARD DEVIATION
FOR EACH PERICD.

&

| ———
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/UNIFORM RISK. RESPONSE 'SPECTRA WITH LWMITED _ _

DISPERSION ON UPPER LIMIT OF WTENSITY FOR SEQULOYAW,
WATTS BAR, BPELLEFONTE AND PRIPPS BEND PLANT SITES .
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AVERAGE RISK OF EXCEEDANCE FOR SPECTRA AT PERIODS LESS
THAN Q.5 SECONDS

SEQUOYAH DESIGN: 9.0 x 10”4 PER YEAR
SITE SPECIFIC EARTHOUAKE: 4.7 x 10°% PER YEAR
PHIPPS BEND SSE: 2.3 x 1074 PER YEAR

RELATIVE SEISMIC HAZARD
SEAUOYAH DESIGN VS SITE SPECIFIC EARTHQUAKE - 2x - (0,9-3.1)

SEQUOVAH DESIGN VS PHIPPS BEND SSE - 5x - (2.4-8.7)
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CHARACTERIZATION OF SPECTPA IN TEPMS OF INTENSITY
(UTILIZING TRIFUNAC AND BPADY, 1975 AND PEG GUIDE 1.60)

SEQUOYAH DESIGN (REINFORCED CONCRETE)  INTENSITY VII

SITE SPECIFIC (84TH PEPRCENTILE) INTENSITY VII-VIII

PHIPPS BEND INTENSITY VIII
SQME REASONS FOR DIFFERENCES

1. LITTLE DATA AT INTENSITY VIII

2. 1897 GILES COUNTY MAY HAVE BEEM A WEAK VIII

3. DIFFERENCE IN SITE CONDITIONS

/3



CONCLUSIONS

IT IS OUR CONCLUSION THAT THE DIFFERENCE IN ASSOCIATED SEISMIC
HAZARD (RISK OF DESIGN SPECTRA BEING EXCEEDED BY EARTHQUACE
GROUND MOTION) BETWEEN THE PRESENT DESIGN AT SEQUOYAH AND THE
APPROPRIATE SITE-SPECIFIC RESPONSE SPECTRUM IS NOT SUBSTANTIAL.
THE REASONS FOR THIS ARE:

(1) FOR REINFORCED COMCRETE, THE PRESENT DESIGN AT SCQUOYAH
REPRESENTS A MORE THAN MEDIAN Du CRIPTION OF THE CUNTROLLING
SITE-SPECIFIC GROUND MOTIOn,

(2) FOR REINFORCED CONCRETE, THE DIFFERENCES IN SEISMIC HAZARD
ARE FACTORS OF 2 AND 3, THIS SEEMS VERY SMALL WHEX COMPARED
10 ABS_qﬁUTE SEISMIC HAZARD WHICH IS ON THE ORDER OF
107 10107

(3) INOR JUDGYENT, THERE ALREADY EXIST VARIATIONS IN SEISMIC
HAZARD ASSOCIATED WITH DESIGN SPECTRA FOR OTHER PLANS IN THE
EASTERN UNITED STATES THAT EXCEED FACTORS OF 2 (R 3.

(4) THE HAZARD ASSOCIATED WITH REINFORCED CONCRETE REPRESENTS A
WORST CASE AND THE DIFFERENCE IN SEISMIC HAZARD WOULD BE EVEN
LESS FOR OTHER MATERIALS.
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APPENDIX XVII: Sequoyab 1 & 2: TVA Struc-
tural .Seismic Reevaluaticn 4 /

PRPOSC:  DETERTINE THE MARGINS PRESENT I THE CATEGORY I STRUCTURES
‘R TE 1B EWIREETS I

GIVEl: o SITC SPECIFIC PESPONSE SPECTRA-(SUTHE RESPONSC SFECIW\)
¢ R.G. 1.61 DAPING VALLES

e DY'AMIC & STRUCTURAL MIDELS OF CATEGORY I STRUCTURES

POOR ORIGINAL

1574 26




QUTLINEOF RE-EVALUATED STRUCTURES

1. RO SUPPATED STRUCTLRES ALY

SHIELD BLIG.

AUX, - OTHTRIL BLIKG.
INTERIAL STRUCTURES
STEEL CMTAINET SHLL

[1. SOIL SUPPORTED STRICTURES




QUILIE OF PROCEDURES USED IN RE-EVALUATION
o 347 RESPOMSE SPECTRA vs. ACTUN'. DESIG! SPECTRA

o DYIAIC/STRUCTURAL ANALYSIS OF STRUCTIRES LSING:
o 34 7 PESPHSE SPECTRA
e RG 1.61 DA'PING VALLES

o DETERMINE AVAILABLE MARGINS AT CRITICAL LOCATICNS

POOR ORIGINAL

I & /7 A )
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ROCK SUPPQRTED STRUCTURES - FIKDINGS

SHIELD BLDG, -
EARTHQUAKE LOAD INCREASE
ELEV. vs ACCELERATION ' % (TOP)
MMENT 2% (BASE)
SHEAR LOAD 17% (mase)
VERTICAL LOAD 60% (BAsE) |
VERTICAL ACCELERATION S4%  (Top)
RESULTS

e BASE OF THE STRUCTURE CONTROLS DESIGN

o 0. 3% OMERSTRESS IN REINFORCING STEEL (arsc)
o 5.0k OVERSTRESS IN CONCRETE (ac1-313)
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ROCK SUPPORTED STRUCTURES - FINDIMNGS

INTERNAL STRUCTURES
EARTHUAKE LOAD

ELEV. s, ACCELERATION
Moren
SER
VERTICAL LOAD
VERTICAL ACCELEPATION

RESUTS
o 0 OVERSTRESS OF REINFORCING STEEL OR COMCRETE
o MARGINS FOR CRITICAL LOCATIONS

CRAE WALL 157 (TENSION STEEL)

\"E ONDENSER FLOOP 577 (TENsION STEEL)
0557% (CONCRETE)

ICE CODEISER COLIMS 567 (BuckLING)

O0R ORIGMAL
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(Top)
(BASE)
(BASE)
(BASE)
(Top)
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ROCK SUPPORTED STRUCTURES - FINDINGS

EARTHWAKE LOAD IHCREASE
ELEV. s, ACCELERATION 60% (Top)
SHEAR 37X (BasE)
BENDIMG DXl 337 (BASE)
VERTICAL ACCELERATION 1537 (Top)
VERTICAL LOAD 57% (BASE)
PESUTS

o NO OVERSTRESS OF REINFORCING STEEL OR COMCRETE

o MARGINS FOR EXHALST STACK - 217 (TOTAL SECTION SHEAR)

P5/74 744

A-109



PO0R ORIGINAL

SOIL SUPPORTED STRUCTURCS

SEISMIC DESIGN OF STRUCTURES
!
E”@ e - —_—
PRRLTTNR g, Ol

o SITE DESIGN RESPONSE SPECTRA (D)

o CALCULATED FREE FIELD SURFACE RESPONSC SPECTRA (D)
OBTAINED BY VARYING SOIL PROPERTIES A'D SOIL PEPTH FROM
SURFACE TO BEDROCK, THIS REPSONSE SPECTRA WAS \PPLIED AT
THE FOURDATION OF THE SOIL SUPPORTED STRUCTURES.

o THE MEW SATH % RESPONSE SPECTRA IS FOR ALL FREQUENCIES OF
INTEREST LESS THAY THE OLD DESIGN RESPORSC SPCCTRA {v:@_}

o BY I'SPECTION THE SOIL SUPPORTED STRUCTURES MEET THE MEM
DESIGN REQUIREMENTS.

/4-/09



POOR ORIgmA

SEISMIC QUALIFICATION OF EQUIPMENT 8
COMPONENTS

o 1B FLOOR RESPONSE SERCTRA WILL EC COMPUTED BASED ON ONE OF THE
FOUR ORIGINAL DESIGY EARTHQUAKES,

o THE SELECTED EARTHQUAKE'S AMPLITUDE WILL BE INCREASED BY FACTOR
SUCH THAT ITS RESPONSE SPECTRA WILL EMVELOP THE {IEW 84THT DESIGN
RESPONSE SPECTRA.

1374 236

Ao



CONCLUSION:

THE CATEGORY I STRUCTURES ARE ACCEPTABLE FOR THE GSB'S 84TH % RESPONSE
SPECTRA & R, G. 1.61 REQUIREMENTS,
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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 WP.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 THC ORIGINAL FLOOR RESPONSE SPECTRA AND 1/2%
DAMP ING

PIPING S“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 SVALUATED AGAINST THE REVISED FLOOR RESPONSE SPECTRA

Az
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COMPONENTS

AUX. FEEDWATER PUMPS
MOTOR, TURBINE
CONTROL VALVES

COMPONENT COOL ING
WATER PUMP

COMPONENT COOL ING
WATER HEAT EXCHANGER

MAIN ATMOS. RELIEF VALVES
MAIN STEAM CHECK VALVES
MAIN STEAM SAFETY VALVES
EMERG. DIESEL GEN.

ERCW PUMPS/MOTOR

AUX. AIR COMPRESSOR

AUX. CONTROL AIR RECEIVERS
“HVAC DUCTS

QUALIFICATION SUMMARY OF SELECTED MECHANICAL

COMPONENTS AND EQUIPMENT

VENDOR

INGERSOLL -RAND

MASONEILAN INT.
DELAVAL

INDUS. PROC.

WESTING.

ATWOOD & MORRILL
CROSBY

BRUCE GM

JOHNSTON PUMP CO.
INGERSOLL -RAND
INGERSOLL -RAND

WYLE (QUALIF, TESTS)

NATURAL FREQ.

RIGID/FLEX

RIGID/FLEX
RIGID

RIGID

RIGID/FLEX

RIGID
RIGID
RIGID
RIGID/FLEX
RIGID/FLEX
RIGID
FLEX

QUALIFICATION METHOD

COMB. TEST & ANALYSIS

COMB. TEST & ANALYSIS
ANALYSIS

ANALYSIS

TEST AND ANALYSIS
ANALYSIS

ANALYSIS

TEST AND ANALYSIS
ANALYSIS

TEST

ANALYSIS

TEST

-
-
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COMPARISON OF SEQUOYAH AND PHIPPS BEND DESIGN SPECTRA FOR
REINFORCED CONCRETE STRUCTURES WITH VARIOUS SITE SPECIFIC SPECTRA

(; ; < p / s !

N 7 P - . T TR TS T T P T B o 100
A, VAL P VA VA KOS AL A S 2T AR PEITZRIR o
IOV O TV V. R SO W70 50 DoV AV W O SRS 5O .V eV, B avu b
oz ?;\( PAY. VASLLLLA L NN NP P NN o
o AR, RN R AN K ANEEI ALK ?"‘\,;fx.(\,-:.

3 BN VAN, SN ATEVAAY, /{‘/‘( ! \i - /4/ L

E XN AR K //, 1°

d : RN ALK fépmpps SEng )

. /‘fa,'((x ///J

- ‘ K K
it 25

LALLM

LA BLEEAR LS

YR NN TN N S SN e

PN
A

ALAALLAllulliLll T Y —_—

Ad

AL ALl 4

.04 .06 .08 |

DRIGINAL

2 ; J
PERIOD (secs)

A-1lg

| 2

4



Appendix XIX




e B - - e

~

/

/ UPPER HEAD INJECTION SYSTEM FLOW DIAGRAM :
e, g

’ ~ Rl :

@ ‘ o |

=) & 12-81-2503 & |

— INSIDE CONTAINMENT & ~N ~10 -|
— TEST . |

‘gg W E::"GES v i

EP) : u{,;,x RUPTURE DISK ~ VENI=P< |

= 0 MAKEUP =< !

S Ny W ‘

e | SAMPLE { :
MISSILE BARRIER DRAN D ;

_\ | REFUELING WATER ppg—] !5 O
MAKEUP -
}‘\" TEST Lo
_:D A 1 f . - _Dg ' M-on é :
| FO. . |
t‘ EI— ~_ ORAW I |
8-S1-2501 —1"1 ‘ — ‘Eﬁ ; < : |
________ —J TYPICAL 4 VALVES

TEST ~=— |~ TEST TEST | FO. FO b 9

(L~
~ rl: - ) —-‘l 12-51-2501
1 ]: }\ 5512501 /‘]

r T -

- | i

TO REACTOR VESSEL HEAD NOZZLES

\’7 | OUTSIDE CONTAINMENT

sisAleuy §J03 wa3sAs

!
|

UoL3do3fu] peay Jaddn ¢z pue |
_S3tun yedonbas - XIX XION3dd¥



ANALYTICAL MODEL

CONFORMS WITH APPENDIX K REQUIREMENTS

SAFETY EVALUATION REPORT ISSUED APRIL 1978

SEQUOYAH RESULTS MEET ACCEPTANCE CRITERIA OF 10 CFR 50.26
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TIME SEQUENCE OF EVENTS

SUMMARY OF RESULTS

Cb = 0.6 DECLG

CD = 0.6 DECLC
IMPERFECT MIXING (

ACTION PERFECT MIXING (SEC)

SI SIGN:

UPPER HEAD
ACCUMULATOR INJECTIOCN

COLD LZG
ACCLRULATOR INJECTION

T -y A AEIm e \mAn
Fi el N Al e v amad
- T Ay m———
D=L V& COMILEssY

RECCVERY

COLD LEG ACC “MULATOR
BETY

4.8

2.62

19.4

~
O
(gs)

(4
(&)

128.9

A-122

4.8

1.82

19.9

23.1

8.5
11.8

120.2




COMPLIANCE WITH APPENDIX K 10CFRS0.46

o— ¢ « 0.6 DECLG & = %626
—_— PERFECT MIXTNG IMPERFECT MINXING
PEAK CLAD T2®. (°F) 2111, 2190.
. »
PEAR CLAD TEMD. 7.8 : 7.5
LOCATION (FT) :
LOCAL ZR/E20 .07 7.63
REACTION (Ma:. %)
LOCATION OF MAX. 7.5 y W
LOCAL ZR/520 (FT
T0TAL ZR/520 <0.3 <0.3
RrIITION (%)
£3T RED EURST 72.8 65.2
T2 (SZ0)
LT EOD BURST 6.0 7.0
70 (GD)
LICENSED CCRE PCTER (MWT), 102% OF 3411
* PEAKING LINEAR PCUER (KW/FT), 102% OF 12.25
PEAIvA papean (AT LICENSE AATINY) " 2.28

- oy
!:’-/"2. )g'

HO0R ORIGINAL

A-123



SUMMARY

- ANALYSIS PERFORMED WITH APPROVED MODEL RESULTS
I PCT < 2200°F

- SEQUOYAH ECCS MEETS THE REQUIREMENTS OF THE ACCEPTANCE
CRITERIA PRESENTED IN 10CFRS0.46

1574252
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NEW DEVICES COMPLETED

DOUBLET IlI
ALCATOR C
ISX-B

PDX

TANDEM MIRROR

EBT-S

FEBRUARY 1978
APRIL 1978
JULY 1978
NOVEMBER 1978
OCTOBER 1978

SEPTEMBER 1978

1
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. ’

N A ————— i ——
. .
. .
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VAR
QUALITY OF CONFINEMENT ——

ﬁt;;_ b/9

ntg (cm3 sec)

AND OUTLOOK IN MAGNETIC FUSION

TECHNICAL PROGRESS

\

1015

——
o
s
w

101

EARLY

TOKAMAKS

—
-~ il

~

| MgoRs m 1

FUSION
POWER
REACTORS

ﬂ\/ 10 = GAIN

IGNITION

0.1

1.0 10
TEMPERATURE (T;)




bll- Y

OPERATING CHARACTERISTICS OF FUSION DEVICES

CURRENT . COMMERCIAL
EXPERIMENTS TFTR  ETF TOKAMAK
POWER (MWT) 0 20 500 2000
POWER PULSE LENGTH (SEC.) 0.1-0.3 0.5 30 200
OPERATING DUTY CYCLE 0.1% 0.2% 50% 90%
DEVICE AVAILABILITY 20-30% 50% 50% 75%
ION TEMPERATURE (KEV) 1-10 5-10 10 13

N7 (1020m3 sec.) <1 <1 1-2 1-2
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1.

TFTR SAFLTY ISSUES

OFFICE OF FUSION ENERGY, DOE

MAGMETIC FUSION PROGRAM OVERVIEW

J. E. BAUBLITZ, CHIEF
REACTOR SYSTEMS & APPLICATIONS BRANCH

TFTR W. A. MARTON
PROJECT TECHNOLOGY BRANCH

A. GEMERAL DESCRIPTION

B. SAFETY ISSUES

C. [IMPORTANT SYSTEMS

D. SAFETY ANALYSIS REPORT
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SECRETARY OF ENERGY

ASSISTANT SECRETARY
FOR ENERGY TECHNOLOGY

OFFICE OF
FUSION ENERGY

DIVISION OF PLANNING
AND PROJECTS

DIVISION OF RESOURCE
MANAGEMENT AND ACQUISITION

1.

DIVISION OF DEVELOPMENT
AND TECHNOLOGY

DIVISION OF APPLIED
PLASMA PHYSICS

DIVISION OF MAGNETIC
CONF INEMENT SYSTEMS
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D OBJECTIVES OF TFTR [__4

©TO STUDY THE PHYSICS OF DEUTERIUM TR!TIUM
PLASMAS

© ACHIEVE PLASMA PARAMETERS NEAR THOSE REQUIRED
FOR POWER REACTOR, T = 5-10 KEV, DENSITY x
_ CONFINEMENT =10", POWER DENSITY = =1 W/CM?

QACHIEVE SCIENTIFIC BREAKEVEN, FUSION ENERGY OUT =
PLASMA HEATING ENERGY IN

® BEGIN TO INVESTIGATE PHYSICS BEHAVIOR OF SELF-
HEATED (BY ALPHAS) PLASMA

oT 'BEplN DEVELOPING FUSION ENGINEERlNé
EXPERTISE WITH TRITIUM

AN L .

a03deay "
<IXX XION3ddY

weaboud (¥ldl

O i @

)
/

153] UOLSN4 Yeweyo]



e ———— g . — e ——
l b

n{/—H

o TEC $239M S
o RE&D $1001" | —
o BEGIN OPERATION — 3/82 =
o DESIGN COMPLETE =
0 75% EQUIPMENT ON ORDER

© CONSTRUCTION 35% COMPLETE

o PARTICIPANTS
® PRINCETON |
@ EBASCO/GRUMMAN DESIGN
® GIFFELS A/E

e TERMINAL CONSTRUCTION CO. ' [ I

o e——— . I e | R Y e e bl 2 ) W T

-
-
4 ’
e WAL et B alen T M S e e o e




———— e e - —

P . “\

. ' |

R an 5
| L_.PRUNCETON PLASMA PHVSCSL—% i
LABORATORY S |
Eo NEW YORK CITY, PHILADELPHIA — EACH = |
o . 50 MILES AWAY o
\’\ ﬂ

| 0 POPULATION — 0-10 MILES IS 200,000 (FARMS/TOWNS)
: 0-50 MILES IS 16,000,000

' OLABORATORY — 900 PEOPLE 1
'0CAMPUS/TOWN — 3 MILES WEST %
- I | a.
~ | OTFIR SIiTE BOUNDARY — 125 METERS l l i
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~ | ©MOCKUP AREA
> | CZASEMENT — WATER SYSTEMS, REII\'FORCE E:D]

: (C:O-]/IW POWER IN

| MG BUILDING — 2 MG 'S, TOTAL 660 MW, 9,000 MJ
WITH 4,500 MJ DELIVERABLE, 400 RPM, 10 SEC

_)

f PULSE, 5 MINUTE RECHARGE _:3
| g
|
|

©ENERGY CONVERSION BUILDING — 600 MW DC  —
RECTIFIER/INVERTER, 75 KA TO COILS

O NEUTRAL BEAM BUILDING — 120 KV, 20 MW, 0.5 SEC

| OTEST CELL — 45M x 35M x 15M HIGH, WALLS 4 FT..
ROOF 5 FT.

ONEUTRAL BEAM TEST CELL

TRITIUM VAULT
\:_---..-,w_. Ty S 4 -

| TFTR COMPLEX D |
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i TFTR ENERGY FLOW :
: ‘Lﬂjrjﬁ !
‘ el i.
¥ = :
lzn‘ggn . DEUTERIUM ==, :
‘ 35MJ | NEUTRAL TOPASMA N Cr !
{ 7] ——
(" 8 o= = ;
v =35 — 3
i | 22 !
{ ] |
i (o] ?
| O 1
.
[ NEUTRONS !
f 8MJ 3
|

), .
3 b4 i
2 FROM COILS ;
b 1000 MJ v
% " i : . ACIDC 4

A S RECTIFIER 3
[ MG y o ~®| |NVERTER | ALPHAS 2MJ
; 10SEC. ON TO COILS
: 300SEC OFF 4000 MJ i
? :
e 3
3 '
t - - p— 1 <A J‘
% TO TOWER <— !
1 COIL COOLING WATER

3000 MJ
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T{TR RADIATION DOSE CRITERIA

(SITE BOUNDARY)

| DOE CRITERIA
EVENT OBJECTIVE/LIMIT

MOST INTENSE NATURAL PHENOMENA & 5/25 =

VERY LOW PROBABILITY ACCIDENTS £

(REM/OCCURRENCE) 5§

‘ [}i;

MOST PROBABLE NATURAL PHENOMENA & . 1/25

LOW PROBABILITY ACCIDENTS

(REM/OCCURRENCE)
OPERATIONAL OCCURRENCES (MREM/YEAR) 100/500
NORMATPPERATIONS (MREM/YEAR) 10/500
BASIS._DDE MANUAL CHAPTER 0524 STANDARDS FOR RADIATION PROT
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TFTR RADIATION DOSE CRITERIA _

(ON SITE) =
DOE CRITERIA
EVENT OBJECTIVE/LIMIT - —

ACCIDENTS (REM/OCCURRENCE) 25/25

NORMAL OPERATION AND
OPERATIONAL OCCURRENCES
(MREM/YEAR)

1000/5000 CONTROLLED AREA
100/500 UNCONTROLLED AREA

BASIS: DOE MANUAL CHAPTER 0524 STANDARDS FOR RADIATION PROTECTION
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l—-] TFTR SAFETY CONCERNS L—J |

(SITE BOUNDARY) = *
>
3 - i =
o MAGNETIC FIELDS — 3% OF BACKGROUND
ORADIATION o
@NEUTRONS — DIRECT. ACTIVATION OF AIR, WATER ;
© GAMMA
e TRITIUM :
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@ ELECTRICAL

® HIGH VOLTAGE UP TO 120 KV
* HIGH CURRENT UP TO 25 MA
® MAGNETIC FIELDS UP TO 100,000 GAUSS

~ TFTR SAFETY CONCERNS ON SITE [ &
Q)
=
S
=)

e MECHANICAL ~ s
INTERACTING CURRENTS AND FIELDS SO

e COIL CENTERING FORCE — 6,000,000 LBS. B,
¢ COIL OVERTURN MOMENT — 10,000,000 FT. LBS. - =

© COIL BURSTING — 5,000 PSI %J;
® ROTATIONAL — MG AND TURBOPUMPS =

® FIRE AND EXPLOSION

@ INSULATING OIL
© HYDROGEN
© CRYOGENS

® RADIATION

® NEUTRONS — DIRECT, ACTIVATION OF AIR, WATER, COMPONENTS
0o GAMMA

”“‘ @ .}ITIUM

o INDUSTRIAL X

el |

@ NATURAL PHENOMENA
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TORUS
CLEANUP
SYSTEM

D-TTO MOLE SIEVES

- )
i anie

TFR GAS FLOW

a

TRITIUM |
SUPPLY

CLEANUPJ

SYSTEM

VAULT
CLEANUP
SYSTEM

SUPPLY BOX —3

CAN —

IDEUTERIUMl

NEUTRAL

TRITIUM TO VESSEL

( UBED )

CAN —;
D-TTO
Saas GETTERS
GETTERS | [
v-ﬁ

VACUUM
PUMP

ROUGHING
PUMP

BEAMS

- TO STACK
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BACIC DIFFERENCES PWR AND TFTR '

1. STORED ENERGY (MJ)

PWR

30,000
400,000
400,000
830,000

CORE THERMAL

PRIMARY COOLANT THERMAL
STEAM GENERATOR THERMAL
TOTAL

2. STORED CURIES

PWR
10°

3. STORED CHEMICAL (MJ)

4.

PWR
10,000
0.000

ECAY HEAT
WR
7% TO 0

ZR/H50 (5%)
H2/02

9,000 MG ROTATIONAL

1.300 COILS MAGNETIC
3000 COILS THERMAL
25 PLASMA MAGNETIC
10 PLASMA THERMAL

9,000 TOTAL

50  H,/0,

JFTR

NONE

nm
W

i

N\

A

[
S
UUUUEIY

U

U |

L U S R S

B LT RS




phi-

~
=

FIRE SAFETY CRITERIA S

© PPPL SAFETY MANUAL
O MINIMIZE COMBUSTIBLES

- o PROVIDE SEPARATION BETWEEN COMBUSTIBLES
AND IGNITION SOURCE

© ALARMS AND AUTOMATIC SPRINKLERS/HALON

, RECPONSE BY TRAINED PERSONNEL D
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[I'ET R ELECTRICAL SAFETY CRITERIA

o PPPL SAFETY MANUAL
0 FAILURE OF 2 INDEPENDENT INTERLOCKS

O NATIONAL ELECTRIC CODE FOR SEPARATION
BETWEEN POWER, SIGNAL, CONTROL

O SAFETY INTERLOCK SYSTEM SEPARATED

- ! FROM ALL OTHERS [::]
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PHILOSOPHY

o ALL CONTROL FROM CONTROL ROOM
BY COMPUTERS |

OALL EQUIPMENT SELF PROTECTING BY
HARDWIRE INDEPENDENT OF
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l “L"TJ'R TRITIUM HANDLIRG PHILOSOPEY

O LIMIT ON-SITE INVENTORY TO 50,000 ClI

O STORE IN SOLIDS (URANIUM OR ZR/AL) IN VAULT

DESIGNED FOR MOST INTENSE CONDITIONS

O ADMINISTRATIVELY CONTROL INVENTORY IN
TORUS, NEUTRAL BEAMS TO SMALL QUANTITY
SINCE RISKS ARE HIGHER IN TEST CELL

(ELECTRICAL, MECHANICAL, MOST PROBABLE
DESIGN)

O PROVIDE SEPERATE CLEANUP CAPABILITIES

L [ ~ {3UPPLY, VAULT, TORUS, TEST CELL) D
o-QEISITE PROCESSING OF TRITIUM

Y

\f

odan W ;. N i
R

A UtA)
t
A\

g
ﬁ

y! “\ (2 11\
\J UuuN/u

1



3h-9

"J!","-." Lot anad oy — g S 2t SR ———

b‘l‘t v

BT T W — A .

P ——

&..

4% 4 Sl el > .
U

0 PROBABLE MAXIMUM PRECIPITATION, 48 HOURS
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FLOCDS
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- OPROBABLE MAXIMUM FLOOD (10-* PER YEAR)

® FLOODS TO 91 FT. MSL FROM BEE BROOK
® SITE AT 95—100 FT. MSL
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TFTR TORNADO CRITERIA

00d

TYPE CRITERIA

MOST INTENSE (P=107) 245 MPH ETC. —

‘(
I\

@
Wi

TN

MOST PROBABLE (P=10"%) 110 MPH ETC.

BASIS: REVIEW HISTORY LAST 25 YEARS, RADIUS 50 MILES
FIND PROBABILITY OF ANY OCCURRENCE AT SITE

DEVELOP WINDSPEED PROBABLITY DISTRIBUTION
USING FUJITA SCALE

FOR GIVEN P FIND PROBABILITY OF SPECIFIC TORNADO
AND IT'S WINDSPEED

:
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TFTR EARTHQUAKE CRITERIA E

TYPE CRITERIA =S
MOST INTENSE MM VI t’
.13g HORIZONTAL —1=),

.085g VERTIC.4L =)

MOST PRCBABLE MM VI o
.07g HORIZONTAL ;1—.2:

.043g VERTICAL S5

BASIS: 1. REVIEW HISTORY LAST 300 YEARS, RADIUS 200 MILES. USE
TRIFUNIC BRADY ACCELERATIONS FOR GEOLOGIC
PROVINCE.

2. INCREASE INTENSITY BY 1 AT FAULTS, ATTENUATE TO TFTR
SITE. : e

3. MOST PRCBABLE IS LARGEST IN NEW JERSEY.
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e e
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i QUALITY ASSURARICE PLAN !

Snantnn. b “r:@
| =
! =
, -

o APPLIES TO ALL PHASES (DESIGN TO OPERATION) =0
&

o LEVELS APPROPRIATE TO SHUTDOWN AND SAFETY =
. SIGNIFICANCE )

CRITICAL — LONG SHUTDOWN, OFF-SITE DOSE >1 REM |
MAJOR — THREE WEEK SHUTDOWN, OFF-SITE DOSE>0.1 REM ?
MINOR — NO SAFETY IMPLICATION ‘

BASIS: DOE MANUAL CHAPTER 0820 QUALITY ASSURANCE PLUS

[ “'N]SA INPUT i—-- -—-1

b - sl SaLn. X - - - - -
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L CPERATIONS PHILOSOPHY L.—

o FORMAL PROCEDURES FCR OPERATION AND
MAINTENANCE

o PPPL SAFETY REVIEW COMMITTEE

© OPERATIONAL SAFETY REQUIREMENTS
FACILITY — DOE CONTROLLED
SUBSYSTEMS — PPPL CONTROLLED
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1] TesT cELL BULDING o

; PR
| ' 'S
. 0DESIGNED FOR MOST PROBABLE CONDITIONS: S
f NOT A CONTAINMENT BUILDING (=
. . 0ZONED VENTILATION, AL!. SUBATMOSPHERIC, i
2 TRITIUM VAULT AND TEST CELL LOWEST =
t ' | )

. OTRITIUM SEAL TO OTHER SPACES ,;

f i

z | i

. ©CONTINUOUS VENTING UP STACK

. ORECIRCULATION DURING ACCIDENT :

:_ | | !
o TEAM SPARGE/CONDENSE TRITIUM CLEANUP- |

| YSTEM WITH LOW VENT RATE i ! ’
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l ' TRITIUM SUPPLY SYSTEM i |

o DESIGNED FOR MOST INTENSE CONDITIONS
©LOCATED IN HARDENED VAULT
©oIN ARGON GLOVE BOX

o TWO DOUBLE WALLED URANIUM BED
GENERATORS WITH ONE SPARE WITH
COOLING (ARGON) AND HEATING

" (ELECTRICAL)

o URANIUM GOOD GETTER, RELEASES TRITIUM
AT REASONABLE TEMPERATURE 400°C, BUT
PYROPHORIC

—
o DQUBLE-WALLED PIPES, VACUUM IN MlDiDLE!
L ANNULUS
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l ’ ] TRITIUM CLEANUP SYSTEMS [-- —

: 0 DESIGNED FOR MOST INTENSE CONDITIONS

-~
e e ot ———————

. 0 LOCATED IN HARDENED VAULT 9 }
0 SUPPLY CLEANUP — 10 CFM S ;
? 0 TORUS CLEANUP — 50 CFM | = ‘
0 VAULT CLEANUP — 1000 CFM & |

Z

O ALL BASED ON CATALYTIC RECOMBINING OF TRITIUM TO == |
WATER FORM FOLLOWED BY ABSORPTION ON
MOLECULAR SIEVE BEDS — 99.9% CLEANUP

o REDUNDANCY AND CROSS CONNECTING FEATURES i

————

O INITIATION AND CONTROL AUTOMATIC AND INDEPENDENT

OF COMPUTER. ALSO MANUAL CONTROL OUTSIDE
_ _TRITIUM SEAL

r-o.—-—--‘

l . , :
OSEPARATE TEST CELL CLEANUP — 46,000 CFM BASED ON |
TEAM SPARGING FOLLOWED BY CONDENSING ON.AlR-d

CONDITIONING COILS — 90% CLEANUP OF HTO i
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POWER SYSTEMS

0 MOTOR GENERATORS — BELOW GRADE, ;
CONVENTIONAL WATER TURBINE CONSTRUCTION,
LUBE COIL COOLING CRITICAL

O RECTIFIER/INVERTERS — CONVENTIONAL DESIGN
BUT LARGE, 600 MW

@ SEND ENERGY BACK TO MG'S
@ SHORT OUT COILS THROUGH RECTIFIERS AND CURRENT

-—~---]DECAYS . ""'"""‘
‘ oClROWBAR COILS AND CURRENT DECAYS
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| | STANDBY POWER ,
O BATTERIES g
o MAINTAIN BREAKERS ENERGIZED ONE MINUTE UNTIL =
START DIESEL :‘__}
e PROCVIDE COOLING WATER A™.D LUBE OIL TO MOTOR =
GENERATORS FOR FOUR HOURS UNTIL STOPPED G
@ SAFETY COMPUTER %
@ TRITIUM MONITORING —

o DIESEL (ONE)

o MAINTAIN SYSTEMS (VACUUM, CRYOGENIC) FOR QUICK START
o RUN CLEANUP SYSTEMS IF ACCIDENT HAS OCCURRED
¢ IF WILL NOT START, BUTTON UP FACILITY
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© 13 INTERCONNECTED MINI COMPUTERS

O CONTROLS ALL OPERATIONS (3,000 CONTROL
POINTE)

© COLLECTS DATA (4,500 CHANNELS)
O PROCESSES DATA

O SAFETY COMPUTER MONITORS KEY SAFETY
PARAMETERS, INITIATES ALARMS, INITIATES
SAFETY ACTIONS (ALL BACKED UP BY

l T SEPARATE HARDWIRE CHANNELS) i h
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T e WASTESVYSTEMS L

0 COOLING WATER PURIFICATION LOOPS —
RESINS, FILTERS DISPOSED AS SOLIDS.
TRITIUM CONTAINING SOLIDS ALSO

o0 WASTE TANKS (THREE 1,500 GAL.) DUMP
WATER TO BEE BROOK/DEVILS BROOK/ |
MILLSTONE RIVER AT 10% OF MPC. ‘
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o CHEMICAL WASTES (COOLING TOWER

. '"lBLOWDOWN) PER STATE LAWS E
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{' & l PSAR CONTERTS [Wﬂ
E——
| O SITE DESCRIPTION

© GEOGRAPHY AND DEMOGRAPHY
© METEOROLOGY

® HYDROLOGY

© GEOLOGY AND SEISMOLOGY

;. o FACILITIES AND SYSTEMS
o WASTE MANAGEMENT
o HEALTH/SAFETY PROGRAM

| o MANAGEMENT CONTROLS FOR
: OPERATION

— © RESEARCH AND DEVELOPMENT
? l ] 0 QUALITY ASSURANCE

O ACCIDENT ANALYSIS
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'/STEMS DISCUSSED IN THE TFTR PSAR|[ .

oo

FOR EACH OF THE ABOVE SYSTEMS THE FOLLOWING ITEMS WERE DISCUSSED:

TOK GAS DELIVERY NEUTRAL BEAM VACUUM CRYOGENICSUPPLY
e VACUUM VESSEL| | e TRITIUM PUMPING e NITROGEN
o FIELD COILS e NON TRITIUM o TORUS e HELIUM
® STRUCTURE e NEUTRAL
@ SHELDING BEAMS
REMOTE DIAGNOSTICS AUXILIARIES 1&C ELECTRICAL
MAINTENANCE e HVAC e CICADA @ ELECTRICAL POWER
@ TRITIUM CLEANUP
e e @ SAFETY & ® SUPPLY & DISTRIBUTION
© COOLING WATER PROTECTION ® PULSED ENERGY CONVERSION
- ® LIGHTING @ INTERLOCKS
WASTE
MANAGEMENT
e LIQUID
o GASEOUS
e SOLID

@ FUNCTIONAL REQUIREMENTS FOR NORMAL AND OFF-NORMAL OPERATING CONDITIONS
DESIGN BASES TO MEET FUNCTIONAL REQUIREMENTS

O -
©

STEM DESCRIPTION

FETY EVALUATION OF DESIGN

@ PRE-OPERATIONAL TESTS AND INSPECTIONS
@ REQUIREMENTS AND PROVISIONS FOR SURVEILLANCE AND PREVENTATIVE MAINTENANCE

—
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28 B REVIEW OF PSAR

e DRAFT PSAR PREPARED BY EBASCO/GRUMMAN
@ REVIEWED AND ISSUED BY PRINCETON — 8/77

: ® REVIEWED BY

'; © DOE CHICAGO OPERATIONS OFFICE SAFETY DIVISION
: ® DOE OFFICE OF FUSION ENERGY

' o DOE DIVISION OF OPERATIONAL SAFETY

R

o

i A B o o 0 s s dee SRl o gl bt Lol

@ DE" ACREEMEN i TO PRINT PSAR AND RESOLV "™

i COMMENTS IN FSAR — 2/78

e W. STRATTON WITH LASL AND UNIVERSITY OF WISCONSIN

e FORMAL DOE COMVIENTS TO PRINCETON — 10/77

© DOE/PRINCETON MEETING TO DISCUSS COMMENTS — i1/77

© PRINCETON FORMAL RESOLUTION OF MOST COMMENTS — 12,77
QDOC‘AUITHORIZATION TO PROCEED WITH CONSTRUCTION ~1/78

e ——— -y — -

",

f )
L

REMAININ.G...._-



(Sl S

,‘ | —]! BOTTOW LINE I[. f

(ON SITE)

- ODURING OPERATION NO ACCESS WITHIN TRITIUM

| SEAL BOUNDARY. LIMITED (NOT NORMAL)

| ACCESS TO OTHER BUILDINGS ON SITE. CONTROL
- ROOM IN LABORATORY/OFFICE BUILDING

o

o

———

13l

' OAFTER 100 PULSES, ONE HOUR WAIT TO GAIN
 ACCESS TO TEST CELL

it —

- oREMOTE MAINTENANCE INSIDE IGLOO

b

' ZXCEPT FOR EMERGENCY WITH TRITIUR, VST

. -
an 8
1
'
N ]
'
LN ‘ J
- ¢ o

OIFTRITIUM RELEASE, NO ACCESS UNTIL CLEANED
| EP
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L_.._l (SITE BOUNDARY DOSE)

® NORMAL 1,000 PULSE OPERATION

e NEUTRONS/GAMMA 5.0
e TRITIUM — 100 CI HTO 1.0
e ACTIVATED AIR 4
TOTAL 6.4 MREM/YR (0-50 MILES

50 MANREM)

© OPERATIONAL OCCURRENCE (LARGE LEAK IN TORUS)
TRITIUM — 4 CI HTO — .04 MREM (2 MANREM)

© LOW PROBABILITY ACCIDENT (BREAK IN NEUTRAL
BEAM LINE WITH FIRE)

TRITIUM — 180 CI HTO — 1.8 MREM (90 MANREM)

} VERY]LOW PROBABILITY ACCIDENT (MASSIVE g"’"”‘Y
DESTRUCTION OF TEST CELL WITH FIRE) ; :

; !

‘ TRITIUM — 6,200 Cl HTO — 2,730 MREM (3,000 MANREM) ’




SM-\

l ) TFTR UPGRADE } |

© MORE HEATING
O LONGER PULSE, 1.5 SECONDS
© HIGHER FUSION YIELD, Q=2

OBETTER CAPABILITY TO STUDY PHYSICS OF
ALPHA PARTICLES

0 SOME POSSIBILITY FOR “LOCAL IGNITION"
(ALPHA PARTICLE HEATING OF PLASMA -
LOSS OF HEATING DUE TO CONDUCTION
AND RADIATION)

..J ALL DESIGN AND SAFETY CRITERIA REMAH-J

: UNCHANGED — ’
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yhe fello.ing scquence of cvents for the TiI-2 incilzut of 3/Z8/73 his Luzn
fors uloted by BIM enginecrs using cvailcble plant (ata. This chronalngy
{.=s bean constructed fHOM BLISTCUS SQUICES ond hies not heen totally
eeafirzd. It miy not be procise in either cvcat occurrance or scqucnce.

Tiv2, linutes : : Eveat )
prier to _ Yhie initicting cvents could have coma firom mmIrous nosiule!
terdbin2 wiip couses. For purposcs of this sojueacs, thicy ara ralotively
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$oadqater (HRY) boostor qums.

0 [afn fozdwater prmas are trippad. ATeast sénuitanzously,
- ¢thz twbine Cirip occuis.
_0.10 Pressurizer pressure fncreasces to the ELIV scipaint of
2270 psic. : Melthd. '

prossure paghs at 1070 psig cod i limited
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: iietT valves.
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0.3 Quanch tank pressure is fucrecsing. '
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end starts 0 incradse siclly. .
1.0 0755 level indication on the startup winga is 10 fuchos.
Y : CTSG prossure holds &t ciout 1025 piig.
2.0 . * OVSS prassur2 starts a steady deoroase. HPI oy 1s initiated
" by ESFAS en 1o RC pressuie (BRI scipoint = 1600 n3ig).
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€22
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II.

V.

APPENDIX XXIII: Areas for Improve-
ment following TMI-2 Accident

INSTRUMENTATION

Core liquid level

Containment Isolation Signal (waste water storage/transfer)

BASIC DESIGN

Further study of anomalous transients

ADMINISTRATION

Instrumentation to follow-the-course-of-an-accicent

EMERGENCY PLANNING
Emergency equipment (aux. building vent)

contingency plans and arrangements for further degradation of

affected unit

13/4 102

A-170



I.  INSTRUMENTATION

Relief valve position indication

II. BASIC DESIGN
Cause of initial feedwater loss

High point and reactor vessel vents (remotely operated)

I11. RESEZARCH
Assess stress on instruments & electrical insulation

Decontamination and recovery

IV. ADMINISTRATION
Special procedures and operator trainine

Onsite inspectors and instructions

V . COMMUNICATIONS
Vendor-licensee emergency contact - dedicated phone lines

Notification of state and Federal officials

| £ 4 ’
VI. EMERGENCY PLANNING 1374 Ny

Cleanup equipment

A-( Tl



I.  INSTRUMENTATION

Qualification of auxiliary building instrumentation and apparatus

IT. 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 ecuipment during emergency conditions

ITI.  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) By N4

A-\72



LIST C - continued

vIi. EMERGENCY PLANNING
Evacuation

KI pills

Contingency arrangements in general




.. III. RESEARCH

Reliability of existing engr'd safeguards

Computer assistance to operators (long term online prediction)
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:‘1 T UNITED STATES
3 .K : j 9 NUCLEAR REGULATORY COMMISSION
7 H ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
: B 2
’L,’:’* JHﬂL/ & WASHINGTON, L C. 20655
ol > .. 4 p :
. April 10, 1979 2315221X XXV: Regulatory

Mr. Lee V. Gossick
Executive Director for Operations
U.S. Nuclear Regulatory Commission
Washington, DC 20555
SUBJECT: ACRS ACTION ON PROPOSED REVISIONS OF REGULATORY GUIDES
Dear Mr. Gossick:

During its 228th meeting, April 5-7, 1979, the ACRS concurred
in the regulatory position of Requlatory 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,

Wﬁ/ et

Max W. Carbon
Chairman

cc: H. Denton, NRR
R. Minogue, 0SD
G. Arlotto, 0SD
S. J. thilk, SECY

bcc: ACRS Members
J. Jacobs
H. Voress
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APPENDIX XXVI: Schedule for ACRS
Report to Commissioners on RSR
Budget

March 8, 1579

ALTERNATE C - Proposed RSR Review Process

NRC Budget Process ACRS Report Preparation
(for FY-80 Budget) (1978 Report

Nec 30, 1978 ACRS 1978 RSR report to \
Congress

April 1, 1979 Report by RES re imple-
merntation 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 imnlemenation
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 . y
Dec 1979 ACRS Annual Report to Con-
gress on NRC RSR program
Jan 1980 Administrations proposed

budget to Congress

May 1980 Authorization of FY-81
programs by Congress

- "Sept" 1980 Appropriations approved by
Congress for FY-81 budget

ISR RN
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APPENDIX XXVII: ACRS Interim Report

L]
‘,&" S, on TMI-2
3 %, UNITED STATES
H ,,;1(,{ e NUCLEAR REGULATORY COMMISSION
r.° ‘ e ADVISCRY COMMITTEE ON REACTOR SAFEGUARDS
,,1 *-‘{ﬁ:/ WASHINGTON, D. C. 20555
"oca’

April 7, 1979

Honorable Joseph M. Hendrie
Chairman

U.S. Nuclear Regulatory Commission
Washington, DC 20555

SUBJECT: INTERIM REPORT ON RFCENT ACCIDENT AT THE THREE MILE ISLAND
NUCLEAR STATION UNIT 2

Dear Dr. Hendrie

During its 228th meeting, April 5-7, 1979, the Advisory Committee on
Reactor Safec .ards 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 Three Mile Island,
including thermal-hydraulic effects and clad and fuel temperatures.

The range of break sizes considered should include the smallest that
could be deemed significant, and should consider a range of break loca-
tions.

The Committee believes that the analyses recommended above will demon-
strate, as has the accident at Three Mile Island, that additional
information regarding the 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

/4 316



Honorable Joseph M. Hendrie -2~ April 7, 1979

of instrumentation that will provide an unambiguous indication of the
level of fluid in the reactor vessel. Early consideration should be
given also to providing remotely controlled means for venting high
points in the reactor system, as practical.

The foregoing recommendations apply to all pressurized water reactors.

The recommendations in IE Bulletin 79-0SA, 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 recard 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.
51%ere1y, W M

Max W. Carbon
Chairman

4 1)
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APPENDIX XXVIII: ACRS Ltr. Requesting
Continued Provision of Legal Counse!
5 to Subpoenaed ACRS Consultants

%, UNITED STATES
j a NUCLEAR REGULATORY COMMISSION

§ ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
/g‘ 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 1in
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. These consultants are appearing as a re-
sult of their work for the ACRS, and we must back them up by provid-
ing such support. Further, 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. 5. 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 phone calls as
recommended by Mr. Kelley. This 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. This 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."

A-19¢



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, ac pro-
posed by the General Counsel, is undesirable since a specific hear-
ing Lnard 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,

(et t) Gk

Max W. Carbon
Chairman

ces

Commissioner Gilinsky
Commissioner Kennedy
Commissioner Bradford
Commissioner Ahearne

L. Bickwit, OGC

S. Chilk, Secretary to Comm.
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10.

APPENDIX XXIX

ADDITIONAL DOCUMENTS PROVIDED FOR ACRS ' USE

Memorandum, D. Thompson, Executive Officer for Operations Support, lE 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.

Letter, Dr. Schnurer, Dept. of Interior, FRG to J. D. Lafleur, Deputy
Directer, Office of International and State Programs, Information
Exchange Discussions, dated February 19, 1979, and enclosures.

Report, C. Michelson, Decay Heat Removal Durina a Very Small Break LOCA
for a B&W 205-Fue)l-Assembly PWR, January 19/8.

Regulatory Guide 1.140 (Rev. 1), Design, Testing and Maintenance Criteria
for Normal Ventilation Exhaust System Air Filtration and Adsorption Units
of Light-Water-Cooled Nuclear Power Plants.

I&E Bulletin 79-05, Nuclear Incident at Three Mile Island - Supplement,
dated April 5, 1979.

[&E Bulletin 79-05A, Nuclear Incident at Three Mile Island - Supplement,
dated April 5, 1979.

PNO-79-67K, Preliminary Notification of Event or Unusual Occurrence,
Nuclear Incident at Three Mile Island, dated April 5, 19/9.

Memorandum, J. H. Bickel, ACRS Fellow to ACRS, Subject: Three Mile
Island Unit 2 Incident and a Quick Comparison with the WASH-

Evaluation, dated April 4, 1979,

Highlights, Three Mile Island Subcommittee Meeting Minutes, Washington,
DC, April 4, 1979,

Preliminary Notification of Event on Unusual Occurrence, PN0O-79-67
A through J.
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12.

13.

APPENDIX XXIX

ADDITIONAL DOCUMENTS PROVIDED FOR ACRS ' USE

Summary of the March 12, 1979 Meeting of the Subcommittee on Sequoyah

NucTear Power Plant, Units | and 2.

Executive Summary and Conclusion of the »ion Systems Interaction Study
performed by Fluor Pioneer, Inc.

Paper, R. E. Alexander, NRC Staff, Requlatory Strategy for Reducing
Occupational radiation Risks in the Nuclear Fuel Cycle.
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