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NOTICE

This report was prepared as an ac.co~unt of work slponnored by an Rgency of the
United States Gommment. Neither the United! Stsie% Gow nment tior ansy agency
tlhtrv,f. or any of their eitnp.vve. 1iiakes any wrwar y. Exprrswmrl r mrplied. or
"aitw" ani" legal liability (n rmpotisibility for asiy third praty'. ur,. or the results

of sudli use, of any information, ftpparatus, lprixhtct or proces (limcl•iwd in this
report or represents that its use by such third party would not infringe privately
ownIed rights.
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TECHNICAL EVALUATION REPORT "

The Acceptabilitylof Fort St. Vrain Upgraded.

Technical Specifications foir' Structures, Systems, and Components
With Safety-Related and Important-to-Safety Cooling Functions

D. L. Moses
Oak Ridge National Laboratory

1.0 Summary

The proposed upgraded Technical Specifications' 5 5 4'5 5 for Fort St. Vrain (FSV)
Structures, pystems, and components (SSCP) that perform safety-related' or

impuortant-to-safety? cooling functions have been reviewed and evaluated by Oak
Ridge Natiomal Laboratoiy (ORNL). The subject Techmical Specificat ions have been
found (1) ti) satisfy the FSV licensing basis as emibodtied in the FSV UPDATED
FINAL SAFETY ANALYSIS REPORT (UFSAR)' and (2) to provide a functionally
equivalent set of specifications for, each of the cooling functions that are addressed
in theAWestinghouse Standard Tecluiical Specifications (W-STS).9 As used here,
"functional equivalence" means that the FSV Specifications either implement the
saune or very similar provisions as,,the W-STS or accommodate a cooling function
in an equivalent manner that is unique to the configuration of the FSV SSCs or to
the FSV licensing basis.

The acceptability of tlie proposed upgraded Technical Specifications for the FSV
cooling functions has been cstatishlwd using a methodology which is described in
detail in this Teclhical Evaluation Report (TER). Previous effort by the staff of

the U.S. Nuclear Regulatory Coiiimmission (INRC) had emphalsized establishing the

acceptability of the proposed upgraded Specifications based solely on showing the

consistency of the proposed revisions with the FSV UFSAR and with the existing
FSV Specifications while using the W-STS as general guidance especially with
regard to format. However, the comprehensive review and evaluation methodology
implemented by ORNL used thle ,-STS to establish a more logical and focused
framework for assessing and evaluating the completeness and adequacy of the

p)roIposed FSV Specifications. The iieed for focu-; was necessitated in part blecause
I ic FSV UFSAR (the licensing basis froiii which the Technical ;Specifications arI(

drawn) often lacks precision an(d-clarity as to SSC functional significance. This is
because the original FSAR was written under early (1966) emerging guidelines for
content. The early guidelines portend but (1 not specifically reflect the level of

c(sistency currently required between technical specifications and the supporting
safety analysis report' Thus, the W-STS was used as a guide first to identify

generic co()ling functions and then to assess and evaluate how the, FSV UFSAR had
a(ldrcsed(l each function and whether the proposed Specifications were consistent



with the licensing basis in the FSV UFSAR. As discussed in Sections 2 and 3 of
this TER, the ORNL methodology: is judged to be consistent with the intent a.nd
objectives reflected in the U.S. Atomic Energy Commission's (AEC's)* statements
of considerations that accompanied the rulemaking for the regulations that governed
the initial FSV licensing and the development of the existing FSV Specifications.
However, as also discussed in Sections 2 and 3 of this TER, the ORNL methodology
executes the assessment using current regulatory guidelines while recognizing
that the FSV license was, in most cases, formulated and approved prior to the
development and implementation of the most current applicable regulations and
regulatory guidelines. Key steps in the ORNL methodology are listed as follows:

* IlrntIfy a e-t of generic cCxlinxg functioMs that are cited as 1eing imnprtant-
te.m*&li y i tsw Grswral Dmsaign CCntrna (GDC) for Nucd-v Ptnwrr Plants 1i-r
Allpi.,Ah A. Pat 50 t, Titk,,10 of i" COw Ol cf Federal Rrgulatiuns (that is.
I0 ('CFI1 ['ut 50. Apipeldix A).

e Correlate the list ofigeneric cooling functions with both:

o the \V-STS coverage of liglht .water reactor (LWR) SSCs that are required
1,) effect the generic cooling functions, and

o thr acce-ptiuice criteria for LWR SSCs that perform such cooling function.s
-dswun,•d in the LWR StaIndard Ret'cu, Plan (SRP).' .

* Using the correlated list of generic cooling functions that are. implemented in
the W\-STS, identify the proposed FSV Specifications that address the same
c,,w ling functions.

* bl',tifv the siniilanties and the (differenices between the FSV Specifications anl
V- SIS fuincti'nal reqnirentint, incliding breadth and depth of coverage.

Establish the technical and licensing basis for differences between the FSV
Specifications and .W-STS based on the FSV UFSAR.

o Review the FSV UFSAR againist both the existing and the i propost,.d FS\I
Technical Specifications to idcentify the licensing basis for unique specifications
and the need for additional. cooling function specification's duc to unique
functi,,nal requirenments at FSV. "7 '

"The AI'C waO the predecessor of the NRC for regulation of commercial nuclear power facilities.
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* Compare and review both the existing and the proposed FSV Technical
Specifications to assure completeness and correctness.

With the concurrence mid oversight of the NRC staff, the above-cited methodology
has been implemented in an iterative fashion that included consultation with and
input from the licensee for FSV. Based upon the review and evaluation documented
in this TER, the proposed Technical Specifications that are discussed in Section 4
leluw and listed in Table 2 of this TER are judged to be technically adequate and
acceptable.

2.0 Introduction and Bnckgrutx'

7 1 UtrsiadAl•y ,ai Lienanag Dow"' fi* -the Exiating FSV Technicad Specificationts

Irh- t'lr Txrvuir'it for the ICtrtriattoia of the content of technical specifications
with Ioth the content of tuafety analysis reports and the use of principal design
criteria to evaluate the acceptability of license applications was established as a

futtidamnutal basis for reactor plant licensing and regulation in the AEC's statements
of considerations that accompanied the proposed and final rule clanges that
wt-r i.eilrd re-spectively in Atutt .196 (Ref. 36) and Decemblr 1968 (Ref. 37)

axti. that af'ectetl 10 CFR Partlx .50.34, 50.36, and 50.59. Per thie provisions of
.0 ('FT Part 50.36(d) a.& immroI Mxx December 19GS, plants for which a construction

',-rinit haind ]ICn Issued prior to January 16, 1969, suclh as FSV,3 .s had the option
A ef I I.h •g t .ChnicMal slpcifications under the earlier 1962-isucd regulations3 9

alhhough the cotniinm,dsoin retainedtthe authority to require upgrading the content
and Scope of such plhnt technical specifications at any time., As evidenced

lb Attachmeunt F to I ef. 4S. the applicant for FSV chose to follow the 196S
rI.,'ah iozxs" iII th,' devellianaet oif the plant technical specifications.

As expressed I% the AEC in 19G6'and again in 1968 (Refs. 36 and 37), the
illteixt wa--, to "establish a revised system of technical specifications which focuses
attention on items more directly related to public safety" with "emphasis... placed
xlx two e•eneral chlsses of technical matters... related to prevention of accidents.

itdlda. Irclated to) tht' niitigatihnof tlipe .t, COiiSC(llte(cCs of accidents." The "revis"d
sN'st Il'" . was to, "]providj ft-,, sv'st (natic (loctIinentationi [and 'sstenmatic alahlysis

*aind( evaluatioia] jof the technixical anti ol)erational ba)ses for specifications and [tol
p)rt)vid(e guitlanc'i' as to the content of prellininary safety analysis report and [final]
s.afelyty aixayi is.rc''ports recquaired for permits t.o construct, and lic&-nses to operate.

product ion or utilization facikties." The AEC's 19GS statements of considerations3 7

further clarified the AEC's intentthat "the analysis and evaluation of the facility
required tnder [1OCFR Part] 50.34 mi•ust provide (1) the necessary information from
which techixiical specifications will)be selected, and (2) the detailed bases for the

3



specifcations derived." To paraphrase the final revised regulations, "the technical
specifications will be derived from the analyses and evaluations included in the safety
analysis reports and amendments thereto," and the design description in the safety
analysis reports is to include "the principal design criteria, the design bases and the
relation of the design bases to the principal design criteria" and the "identification
and justification for the selection of the variables, conditions or other items which are
determined as the results of safety analysis and evaluation to be subjects of technical
specifications, with special attention to those items which significantly influence the
final design."* To carry out this revised system, the AEC issued guidelines for the
content of technical specifications40

' and for the content and organization of safety
analysia reports.4' The AEC guidelines for the content of technical specifications
fi(rt).' rlantfiml thr I.rel 4 detaihd analysis and rvaluatikm expected in the safety
,I.1.•* ,,IG!mi. fnu.m whwh tOa swstcatm•thsam an to i" denrid ( lp PP 11 and 26.
11.-f 4(•)

Ill swid stiwha. tIa" AEC statementa n rxmsiderations cited succesaive sets of proposed

ilt 1,1cI;,*l desKn Criteria that Vurn" Jmised by the AEC respectively in 1965 (Ref. 42)
,it( 1%7 1 ltrf. 43). Although Pullseqently rub)jected to other revisions, the final

madh currrnt set of gene'ral design criteria (GDC) for nuclear power reactors was
a. Appendix A to 10 CFRfPart 50 in February 1971 (Ref., 44), which was

i,...m than two year. after thie lr!uare of the revised technical specifications and
-af-t~ % ftimlvyl, reWrIar nile and f..itsmrate'! giiidehlrhts. As proposed in Attachment E
t, Ar-ti,-.:,,- Nt, 10 (if the I"SN i're-liuaiarv Safety Analysis lReport (PSAR) 45

?N, a. &%cr'1 ,tei'i i Section 6 of th-egAEC's 19GS Safety Evaluation4 ' supporting the
-SV c ýt rlictloll ix<rinit, the liceiising basisat FSV is conditioned only on meeting
..The intent of the applicabfle criteria" from the 1967-proposed set of GDC and not
I Ii,, lhIr'rc'ice to all of the 19%7-pmrposed criteria, which were acknowledged as
;,;% :,g *,:, Writti- lb.,.4-t on x,'ip '111c" with water-cooled reactors. This position

a' :III . I%.-,- t- h,. AEC's. 197'2' S.awtv Evaluation47 that supported the FSV
,,;,.:iut ii ~hc,',', a:,,1 t hat wL.% i ia , ait,.( the 1971 regulation promulgating the

BIoth the originally proposed FS,\, Technical Specifications in Attachment F to
:\niiIihiient No. 15 of ijiha FSV PSAR+" and the 1972-finial proposal in Amendment
N,,. 25 ,,f a he ]+'SA ' folb(ll,. thi(fot at give'n ii the AEC's 19GS guide to technical

Sl,,'cilicair ,(:,(litent. 40 Per Section -.0 of the AEC's 1972 Safety Evaluation.'47 the
'aclizges etw'tt'i tle p)ropos<ed Speqjfications in Amendment No.. 15 of the PSAR4

1

P e'r Itl( 1' III 'art W3.5,1ia)(05), the l:.'v pri liiuinary safety analysis repoirt was obviously exempted
frtuui this latter r.t4itremet tince the eonIstructiof lwrinst was isssued prior to January 16, 1969,
l+iibut, per 1(01FIU I'arts ,5O.3.1(a)(5) and 50.36(h) and (d), the FSV final safety anal'ysis report

sUpporting the operating licene.- was not exempted from being made current consistent with the
intent of I0(CI"I l'art 50).3.1(b)( ) through (h)(6)
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and those in Amendment No. 25 'of the FSAR4 0 were the result of a detailed

review by the AEC and of "numerous meetings with the applicant, to discuss their
content;" however, the records of such meetings are not available in the NRC's
Public Document Room and are not listed on the AEC's Chronological Sheets
Index for Docket 50-267. With regard to safety-related cooling functions the major
change that was made in the proposed Specifications during FSV licensing between
PSAR Amendment No. 15 and FSAR Amendment No. 25 related to the deletion
of reliance on the emergency condensate and associated systems for Class I cooling*
and the institution of reliance instead on the firewater system for Class I cooling.

In addition, both the FSV PSAR 'and FSV FSAR adhered to the organization
guidelines of the AEC.p 19M6 guitde;41 howewve, the cottent of the FSV FSAR.
lbartarulaitl with rgaiail its reta-ishiltg thu. deailed bM-. 9W tl& w FSV Technical
S1.ritf,•t,.a. mitts, . to ok: 1wait Ibrm ccw*mIy to the vw'minmmrndationa of
ethle, tOw 1966 44 Ow 19rtW rind",.. 4' Of ctmurse. the FS.V FSAR both was
wnttett and ,ubituttrA•tryl ti.. apphihcat asnd was reviewed sulstantially by the
AEC prior to (1) Oth Novtn1w-r 1970 issuance of the "Safety Guide" series, (2) the
February 1971 istitmutcr of the current GDC. (3) the Novrmnber 1971 issuance of
the "hnformation (taade" %cries. (4) the November 1972 comnbining of the Safety
and Information Guide,, int,, the. Regulatory Guide wries and concurrent issuance
of revised format arid roatentt gufidance for safety analysis r-leXOrtA. 50 and (5) the
i1ulnequ'ieit devel(w'hwimt of thi- •atladard review plans that are iased on using the
1971 wt. of GDC ailot tOr htrgitat "r Guide% to derive acceptantce criteria for plant
licensing. Thits. cuTrIItal rrtlatorý,guidaice for the content of FSARs to support
the derivation of techatnicath sIKecificttotils wins developed either during the latter part
of or sublpqienit to tht. FSV licensifig activity for the operating license.

Finally. in t lie sieatit•,ntts of c'lisidlerat ion36.37. that hcc()tlllittli. ed the 1966-
propost,.,d and 19GS tih,,t r`111 ,-1hakht'l*,.-- ztfft-ctinr 10 CFR Part 50.36 with regard
to the c,,itentit ,,f t,',']fi.al slxciticat inar.s. tlit. AEC indicated i th1 intent to make
av-ailable swamplc or ,'Xinple tchn!ical sx.ecifications for applicants and licensees
to follow in the develo.hl)ent of pjlant specific specifications. ,,The AEC's 1968
guide40 to technlical specificationl .content cited three such example specifications
which are very sinilar or identical to the format adopted in the FSV existing

The it iail;Alyv CtI'Viritilt (l' -.', I systeiit . r4 .tihe inritialliv prolose•Ie"l achnical Specifications included
hoth small (12 1 ,'. cap•rity ) corhidn.ate. pmllps, both auxiliary boiler feed pumps, both condensate
storage tailkS, the decay heat rellnoval• xchanger, antd the emergency condensate header. By
intferetwe drawna oal' the docket record'0onlN il he eiviergency condensate header out of this set
of equilmiellt waL5 deteriitied Iyv AELC review to meet dlesign reqluiremients for the design basis
earthlaqutake amld the maximmitm torna,!o.,.lowever, the ISV U "'SA It still credits the use of this
equipneitet as jpart of the primnary success patihs in response to nonsei.nmically-induced anticipated

: j:

traimsIgitS
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Specifications. Subsequently, as noted in the Foreward to ANSI/ANS-58.4-1979
(Ref. 51), the AEC's Standard Technical Specification (STS) Program was initiated
in the spring of 1972, and, as noted'in Section 16.0 of the Standard Review Plan, 10

the initial implementation of the STS program was made on the Donald C. Cook
(Docket No. 50-135) operating license issued in October 1974 (Ref. 52). As
also noted in the Foreward to ANSI/ANS-58.4-1979, the AEC and later the NRC
approached the development of the STS with the intention of using them "as
working documents" instead of providing "direct guidance on the methods and
rationale used" in developing technical specifications and "criteria for their content."
Thus, the AEC reportedly did not attempt to define the STS content criteria while
FSV was still being licensed, and ANSI/ANS-58.4-1079 represents a&retrospective
attntiilot at ul-verlipsiX such gladaza.n froci ex-xwwneru with the iueqwntwr STS
r'as.j.ip It, ,.hili.. th, ANSI •*•.•,dard has. ,, tmt .. 1tu&rwwd Swuniy by the

" t( .*.a ,'aj:¶4
est jm

2.2 l. i )ht-je'tia'e saud iSctxw for the Slecificatiois Upgrade

Cogip,1i.te,,: with thr prm'isiotis of 10 CFR Part Y0.3W(d)(3) and in accordance
with thr re-coiiniq-idjations of the NRC's 19S4 audit of FSV operations,'" Public
Servire ('.atla'uo elf Ceiloramlo (PSC) initiated a Trc•lnical Specification Upgrade
Progrp,,i 'IS'I to, enhance the iclaritv. Cotn;,ltiness. and correctness" of the
e.xi.ti:,g Try h-al Sw-iibatou.. IaSC nd NtC" agreed upon both a scope '13

for an..l.iatiti the TSUP OnI.a t f guidlihztirs' for applying to FSV the
format hz,,tt Vw'trag,. Of tilt' curri.nt Stand ard T,-chnical Specifications (STS)"'"5- 7

that hae he-t.nt appro'ed by the NRC for generic application to current generation
L\VRs. '°h. \V-STS' and ANSI/.\,S-5S.4-1979Swere chosen as the standards for
g. i(lal,'," iIl ,h.vebhpilg a ciomlpleteil., t Of specifications in the FSV TSUP, but these
d (h)('IltI,'t.1- w,'tI t t . tiulat,' -asipr(,vidting liceoilt aice criteria for the TSUP.

Th. it,',, 4,,,lstit1tit Ag tt I'TSUP i sc(,Oix and thc" STS application guidelines are
listed in Attachmient 1. As nidlcautd in Attaclunent 1, these items are designated
respectively as P-1 through P-14:for the TSUP scope committed to by PSC
(Attachait-nt 1 to Ref. 13). as N-1 through N-7 for the additional scope items
imlpo.('(l (,O, TSUP iy the NRC (Enc lostire to Rvf. 14), and as G-l through G-7 for
t.ld,' STS appllica;tio n gmideli nes recO(lllll.ebll(y( by PSC (Attachment ,2 to Ref. 13). In

alrt icul;lr. the PSC guidcline G-7 stipiilat ed the position that the FSV Specification
re(phi.e-mnelts are only to be .justifi(ed against the FSV licensing basis embodied in the
FSV UFSAIR, and PSC guidelinesi G-2 and G-7 stiltulate that no STS requirements
will be considered or utilized wvihich, open up the FSV licensing basis to further
analysis, justification or backfitting of LWR requirements. Similarly, the NRC has
interpreted that scope itenis P-3,, P-ll, N-2 and N-4 are not meant to require
additional analysis at this time as.part of the TSUP although, the provisions of

6



10CFR Parts 50.34(a)(5) and (b), 50.36(b) and 50.71(e) have not been categorically
waived as applicable to the bases of the upgraded Technical Specifications.

2.3 Reviews Performed Prior to ORNL Involvement

Prior to the inception of the ORNL review and evaluation of the proposed cooling
function Technical Specifications in March 1986, PSC had previously submitted
proposals1'," for technical specifications to address SSCs used in accomplishing
safety-related cooling functions. The NRC staff reviewed these proposals and
proposed in turn an alternatively worded set of specifications'9 to address the
subset of SSCs comprised by the helium circulators, the steam generators, and the
liner cooling system (LCS) for the, Prwstrmad concrete reactor w.dI (PCRV). In
February 1986. tlh licentir rruieondeA, with a rutiter proposal" for speciflcations
for the helium circulators., m)..teli g•eaeatcwr asud the PCRV LC.

'IS

2.4 Summary of ORNL Irevirw Activity

In March 1986, under the direction~of the NRC Lead Engineer, C. L. Plumlee, III,
the ORNL review of the proJliosd Teclmical Specifications 1

18-20 was initiated.
With the concurrence of the. NIIC Lead Engineer. this review expanded in scope
to address the cooling fumactin, in a compreeien.1ive and consistent manner. The
appl)roachi used in the vN '. rCaCW1.1u totlixtzird below ill Section 3.0 (if the TER and
the results of the review air , cm•.ti-d inl Section 4.0.

Based upon the ORNL review, a (drafit set of comments and a xiarktup of the affected
draft specifications were l)rovidled to9 le NRC'Lead Engineer in August 19S6. After
revision bahsed Oil consultlationa wV itli the staff. a final draft was provided to NRC
in November 19SG with furth,.r minor chiamigs submitted in Janumarry 1987. These
Collllnents were accepte(.d by ilte N.IIC Project Manager and forwarded as NRC
comments to tihe licenscr in Alpril 19S7 (Ref. 21).

During the initial review period, additional changes to the existing Technical
Specifications were prol)ose(l as tnew, licensing actions to address both the need
to prevent core clianziel flow insta bilities utnlder low flow conditiomns22-24 and the
recent changes ill FSV SSC configuilrations (liue to Environmental Qualification under
10 CFR Part 50.59 (Ref. 25). In., May 1987, to account for the impact of these
changes to the existing Specificatimons, thie proposed upgraded Specifications1,2,20

were reviewed again by ORNL' at tie re(quest of the NRC Lead Engineer
(Dr. K. L. Ileitner). Based on this. review, additional comments and markups
were prepared by ORNL in .June 187, and these were forwarded by NRC as part
of a request for additional information that was sent to the licensee in July 1987
(Enclosure 3., Ref. 26).



Tile NRC and NRC contractors (including ORNL) held a meeting"7 with the licensee
on August 25 and 26, 1987, at which':time the licensee'c responses to Refs. 21 and 26
were discussed in detail. Based on the August 1987 meeting, the licensee forwarded
a submittal"8 to NRC on November 19, 1987, that included proposed revisions to
the cooling function Technical Specifications and responses both to the initial set of
NRC comments2 1 and to the subsequent NRC request for additional information.26

On December 2 and 3, 1987, the NRC and NRC contractors (including ORNL) held
another meeting29 with the licensee to discuss the proposed revisions and responses
to comments. Based on the concurrence reached in the December 1987 meeting,
the licensee forwarded a second submittal3 on December 23, 1987, that included
final drafts of the cooling function upgraded Technical Specifications and revised
resixonses both to the NRC commentas and to the NRC request, for additional
a1dorillmataon. 2  Further minor re-isi hay,. 6"s ex'u',m ntly.5&

rwiunus avisalacitr'3.0 Aj. i.•r Žnd

This TER documents a review and evaluation of tile *rt of PSC proposed draft
upgraded Technical Specifications'-,' 4 '5 5 that are to apply to those FSV structures,
systems. and components (SSCs) tat execute, safiety-rehited and important-to-
safety cooling functions. For FSV, safety- -rrnted SSC configiurtions (UFSAR
Al,lpedix B.5.2.7 and UFSAR Tables 1.4-1. 1 4.2. mid 8.2-S) a'e defined to be
those that constitute the priniary or back-ip ,,uc.e%, j'atirs that mitigate 'the
consequences of accidents, transients. malfinctfiqtL4,. atid other challengm to the
integrity of fission product barriers as describedl in the UFSAR. At FSV, safety-
related SSCs are required to be and are seismically and environrientally qualified,
with the sole exceptionsibeing a fewy components of the Alternate Cooling Method
(ACM) configuration (UFSAR Section. 8.2.8.2 and Table 8.2-S) that is relied upon
to mitigate the consequences of disruptive fauilt., or events. such a major fire. in the
congested cable areas. IInl)ortant-to-sa.fetv SSC c,'ifigurations are defined herein to
be those that constitute preferred pr.limarY" succe.ss path's that p~rovide "reasonable
assurance" of public health and safety by mitigating the consequences or effects of
accidents, transients, malfunctions, and other chaUenges as described in the UFSAR
but that have not been required to.,l),e seismicallv and environmentally qualified as

Part of the' FSV licensing basis. At FSV, each inlportant-tto-safety SSC configuration
IS rt'dmnidatily backed up by a safet -i-related SSC configuration. Since the failure of
any nonsafety-related portionls of ti!l.e ini)ortant-to-safety SSC configurations that
ar,( defined herein for FSV has been determined not to adversely affect the function
of safety-related SSCs, the p~rovisioins of 1OCFR Part 50.49(b)(2) do not apply to

. the nonsaf-t-related electric equip. ent that is associated with im ijrt,-t-to-safety
SSC configurations as ,hefined ai discussed in this TER.

To conduct the review amid ,valuation in a logical manner, the first step was to define
a set. of safety-related anid immportairt-,to-safety cooling functions and subfunctions
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that would be expected either to be: executed or otherwise to be, accommodated
by the FSV SSCs. To conduct the*TSUP evaluation in a consistent and readily
auditable manner, a generic set of cooling functions and subfunctions was defined
based on identifying the set of cooling functions that are implemented in the W-

STS consistent with the& cooling functions defined in the GDC per 10 CFR Part 50,
Appendix A. The 1967-proposed GDC,43 against which FSV was licensed as meeting
"the intent of the applicable criteria",, as documented in UFSAR Appendix C, were
also reviewed for identifying a generic set of cooling functions; however, the functions
implied by the 1967-proposed GDC were found to be incomplete and inconsistent
similar to the AEC's findings based on public comments on the 1967-proposed GDC
as expressed in the statements of considerations that accompanied the issuance of
the current GDC (Ref. 44). It is further noted that, although the 1967-proposed
GDC lack specificity and clarity- with regard to such functions. as cooling water.
residlud heat removal, and the temperature-reduction function of the containment
heat remoAval systern, thim lack of specificity did not preclude the AEC from including
these functions as part of the initial STS implementation". at Donald C. Cook
(Docket No. 50-315). Per Section 1.4 of the Cook UFSAR and per Appendix
H of the original Cook FSAR, Donald C. Cook was also licensed as meeting "the
intent of" the 1967-pro>posed GDC as was FSV. Also, the Donald C. Cook Technical
Specifications were not 'approved until October 1974 which is nearly four years after
the current GDC were made part of the regulations. Thus, there is precedent
for interpreting functional analogies based on later regulations without requiring
strict adherence to the later regulations as part of the licensing ba•sis. Further.
this precedent stems from the STS prograun itself, which is bfing used here as
guidance for the FSV TSUP. In addition, the NRC staff has performed at least one
recent safety evaluation for a FSV license amendment invoking the current GDC as
guidance rather than the 1967-propo(sed GDC (see.Ref. 53).

By addressing generic c(oling "fpilcti0ns," the evaluation of thieAFSV TSUP draft
against guidance of the LWR STS is performnd in this TER baso!,n "'functional
analogics" as opposed to "SSC p(equipment) analogies." Equipment analogies
are inappropriate because equipment can vary with different reactor types, but
functional analogies should be rnore consistent among different reactor types and
should be independent of specific SSCs that may be used to acconhplish a given
fiuinct ion in a giveli reactor type., Further, by addressing "functions.'" the evahliatioii
fcIliscd on the "'iiten't of" the. GDC as oipposed to specific eqjuipl•ent-related
re(llirelnents; thus. the6 evahlation.iutilized the current C DC in a manner analogous
to and consistent with the way in w.hich the 1967-proposed GDC w.r factored into
the initial FSV licensing. As discussed in Section 2.1 of this TER, the licensing
.. asis for FSV is that FSV has beCn iheld to meeting the intent of but not a rigorous
adherence to specific CDC.

9



The consistency between the generic cooling functions of the current GDC and
the W-STS was further established:by correlating the GDC with the acceptance
criteria for the respective W-STS SSCs as documented in the applicable sections
of the NRC's Standard Review Plan'0 for Safety Analysis Reports (SARs). As
required by the provisions of 10 CFR Part 50.36(b) under which FSV was initially
licensed, "technical specifications ,will be derived from the analyses and evaluations
included in the safety analysis reports and amendments thereto." Thus, the set
of generic cooling functions was identified consistent with current regulations (that
is, the GDC), with the W-STS, and with the acceptance criteria that are used to
review the analyses and evaluations of SSC performance that are required to be
documented in the SARs from which technical specifications are to be derived. As
described in Section 2.1 of this TER, this approach is interpreted to be consistent
with the AEC's original intent with regard to developing technical specifications
but is updated here to be consistent with current regulatory guidance. However, as
discussed below, care has been exercised to assure that FSV Technical Specification
requirements were only defined against the FSV licensing basis and not against non-
applicable W-STS requirements nor LWR-specific regulatory guidance that would
be inappropriate for FSV.

The resulting list and correlation of generic safety-related and important-to-safety
cooling functions are provided in Table 1. Having identified the correlated list of
generic cooling' functions that are bopth performed by LWR SSCs and subjected to
technical specification requirements, the next step was to review the proposed FSV
Technical Specifications against the FSV UFSAR and to correlate these proposals
and their licensing basis as given' 'in the FSV UFSAR with the list of generic
c0()liiig functions. This correlation procedure has actually been accomplished in an
int.crativc manner as discussions hlave proceeded in NRC meetings with the licensee.
Much of this discussion has focused on clarifying the FSV licensing basis due to the
lick Of clarity in the FSV UFS.R-. The NRC comments given inl Enclosure 1 to
Itef. 21 reflect the results of the initial attempt to correlate the proposed FSV
up~graded Technical Slpecifications and licensing basis with thiecooling functions
listed in Table 1 with the sole exception of spent fuel cooling which was not included
iin that iteration. Table 2 reflects.the final correlation of cooling functions with the

Iropscsd tinal (lraft of the afrecte(LTechnical Specifications as subnitted in Refls. 3
fln )Iu.10 5.

In ite p lro,cess of correlating the poroposed Specifications with thlie generic cooling
fiuictc ~lo. idlentiified in Table 1, the provisi'mis of the l lropsed FSV Specificatiions

were also colmp)ared both with the provisions of the existing FSV Technical
Specifications and, as indicate'l pred iusly, with the licensing basis emlbodied in the
FSV UFSAR. The results of this correlation are also recorded in Table 2. Further.
relevant portions of UFSAR Chapters 3 through 10 and Chapter 14 were reviewed in
detail to establish tihe existence of any potential cooling function requiremnents that

10



might warrant Technical Specifications. The results of these reviews are documented
in the following section of this TER.-,

4.0 Results of Functional Analysis:,.

4.1 Top-Level Differences Between the FSV TSUP Draft and the W-STS

The manner in which the FSV proposed upgraded Technical Specifications
accommodate the generic cooling functions has been illustrated in Table 2 and is
discussed in detail below. However,ý there are se,'eral top-level differences between
the proposed FSV Technical Specifications and t jr W-STS that .should be noted
firut 'with regard .to eoling fun cton*. These differerce. arise primaily from the
inhlernt differences between t•w tlwIrmal aid structural charteriutirs of the High-
Tepnierature Gam-Cooled React(r (,,JI TGR ) and those of t1w 1r-murized water
reactor (PWR).

These differences relate principallv to the following areas:

The use of operational modes to define redundancy requirements tor the safety-
related SSCs in the W-STS.,

Impact: Operational modes Rre not used for this purpoxse at FSV: another
mechanism is employ3 ed bapsed on a calculated parameter with the
calculation controlled by a Teclnical Specification.

* The manner in which the Sp-cIfications address incore power, .lpeaking.

Impact: FSV lacks incore fluX-1uMIpt)iMg monitors lit uses (1) thermocouples
to monitor core regioll.ie.( out let gas-flow tellilm-rature pier Technical
Specification requir.incnts wnd (2) Technical Specification Design
Features and Administrative Controls on neutronic calculations to
assure acceptable p1iv) r peaking.

0 Ile li•e of safet '-rel;ted SS( to asslure coolant circulation at FSV versu.s

c(7)0atlt ipjection in Pl\Rs iln accommzodating the emergency core cooling

fllict 14)11.

Ilmact: t't he c(qilval'iit ut g n.~llcy Core c(oling function an(l the equivalent

emIIergency fee..Vfdwater subfuinction at FSV are accomplished using a

cn 7 :mliiatio) of ]x,tIr (liverse and1(1 common subsets of SSCs to effect

"einzergency" forced cir'uml;ition of primary and seconfdary c()lant.

11



* Long thermal response times :and relatively large thermal Tmargins to fuel
damage in the FSV core.

Impact: Safety-related cooling functions are normally manually actuated at

FSV. There are no requirements for automatic actuation that further
require Specifications on associated instrumentation as at PWRs.

9 The combination at FSV of the primary coolant pressure boundary function

(GDC 14) and the containment function (GDC 16 and 50) in the Prestressed
Concrete Reactor Vessel (PCRV).

Impact: The structural and thermal ruggedness of the PCRV has been shown

in Appendix D to. tli FSV UFSAR accident analysis to preclude
exeteding the dose de.ines of 10 CFR Part 100 under extreme
conditions. Because of the PCRV, the licensing history at FSV
allows in some cases Iless restrictive ACTION times for achieving
SHUTDOWN due to redundant SSC inoperabilities than for that of
equivalent-function SSCs in the W-STS. However, in regard to the
containmentr function, the FSV TSUP draft Specifications require more
restrictive'oACTION times than for equivalent-function SSCs in the W-
STS. ,

Each of these principal differences is discussed as follows. WVhere judged appropriate
in these discussions, the LNVR .,specification requirements are addressed first to
establish the context for comparison and to facilitate review by auditors who are
presumed to be more faniliar with LWR requirements. This ordering do-s not
imply that LWVR requirements are to be used to define FSV requirements but that
unique and yet functionally analogous requirements are to be found in the FSV

Operational Modes. The operational mode definitions in Table 1.2 of the W-STS
are delineated based on the relative value of the average coolant temperature as
well as on the reactivity condition and the rated thermal power level excluding

decay heat. Since the P\VR reactor coolant must he maintained as a liquid.

Particularly at reduced, ipressiu'ts (luring shutdown and refueling. the operational

1od(le definlitions in thel( \V-STS are used'to demarcate therinodvnanic and thermal-

hydrranlic linits on the allo'.ed cre conditions. Within the \V-STS, this implicit

demarcation is utilized via the APPLICABILITY statement in the Specification

LIMITING CONDITION FOR O.PERATION (LCO) to imnoSe thermnal linits oni

the redundancy requirements for.:,SSCs with safety-related cooling functions.

Unlike the W-STS, the FSV operational mode definitions

proposed upgrad(ed Technical Sp-cifications are delineated

in Table 1.1 of the
ba sed primarily on
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operator-controlled switch positions that activate or deactivate interlocks in selected
systems as well as on rated thermal power excluding decay heat. Jn particular, for
the TSUP conditions of SHUTDOWN and REFUELING, the operational mode
definitions used at FSV impose no specific thermodynamic or thermal-hydraulic
limits on core conditions. Thus, :instead of an implied thermal limit via the
operational mode as in the W-STS, the required redundancy in SSCs with safety-
related cooling functions is established by the use of the CALCULATED BULK
CORE TEMPERATURE as a thermal limit criterion that is implemented and
controlled per proposed FSV Specification LCO 3.0.5. Propozed LCO 3.0.5 (Ref. 4)
is a direct c.rry-over of existing FSV Specification LCO 4.0.4 which was reviewed
and approved by NRC in FSV License Amendment No. 57 (Ref. 24). The SSC
redundancy criterion is relaxed in STARTUP (<5% rated thermal power excluding
decay heat). SHUTDOWN and REFL'ELING whenever the CALCULATED BULK
CORE , EMPERATURE is d-t rmd to be less than 760"F. The 760*F limit
corr-ruwnds to the operational Iiutlt of 760"F imposed on core inlet coolant
temperature. Having a core av-rage !temnperature less than 760"F provides margin
to the temperature at which damage to components in the primary coolant system
can occur aid substantial margin to the temperature at which fuel damage can
occur.

Incore Power Peaking. Because of the high operating temperature of the graphite
core ottructutre' in FSV. the trchnthIo( for neutron or gamma flux detectors that
could ,perate effectivelv incore ww.. tot available at the time that FSV was licensed.
Thus. incore power mnaps during -co're operation are precluded in the FSV design
aid are not used to assC.ss power, peaking limits as is done in the PWR per
SURVEILLANCE RIEQUIR EMENTS (SRfs) in W-STS Section 3/4.2. How-ever,
X.caluse of the high temperatureccapatbilitv of the FSV fuel particles in retaining

fission pr(olticts. the high heat capmcit' of the large graphite core structure, and
the single pha•,e of the h'lit- gvit. c~ool)ant, the power peaking parameters that are
suject.,d to LC()s/SRs in the X\-STS, sudl as, departure from nuileate boiling and
core peak heat flux liujiits. are not rel•vant to the potential challenges to thermal
limits in FSV. On the other hand,, because of the individual coolant channels through
the large, down-flow graphite corein FSV, coolant flow, pressure, and temperatures
must be controlled under decay h~eat loads to preclude channel flow stagnation or
flow reversal and the resulting potential for local undercoohing of the fuel. Thus,
incore power peaking is a concernI primarily only at power in the up-flow open-
lattice PXVR core. but controlling local power-to-flow ratio is also required during
shuthtdown in the lITGR until decday heat loads becoiae insignificant in comparison
to the capability of tie solid coretio conduct heat away from local hot spots.

Becatuse of the licensing history at FSV, the calculation of axial and local neutron
ip)\vr peaking effects during operation is controlled per TSUP draft Specification
DESIGN FEATURE (DF) 5.3.4., The allowable control rod withdrawal sequence,
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which directly affects axial and.r-adial power peaking, is established for each
fuel cycle by the calculations performed under TSUP draft Specification 5.3.4.
Anomalies in unmonitored axial power peaking due to long-term burnup effects
should be evidenced as an observed reactivity deviation that is monitored
per TSUP draft Specification 3/4.1.7. The neutronic calculations performed
under TSUP draft Specification 5.3.4 and for generating the base reactivity
curve under TSUP draft Specification 3/4.1.7 are subject to internal review as
safety significant design changes per 10 CFR Part 50.59 through TSUP draft
Specification ADMINISTRATIVE CONTROLS (AC) 6.5.2.9 that is imposed upon
and implemented by the FSV Nuclear Facility Safety Committee (NFSC).* Cross
radial power peaking is controlled in two ways: (1) by limits placed on critical
rod positions directly per TSUP draft Specification 3/4.1.4.1, as well as indirectly
per draft Specifications 3/4.1.7 anid5.3.4 cited above, and (2) by limits placed on
regionwise coolant flow rate and/or temperature rise (that is, indices of rw'gionwise
power-to-flow ratio) by TSUP draft, Specifications 3/4.2.2 through 3/4.2.4. A core
integral limit on power-to-flow ratio is also maintained per TSUP draft Specification
3/4.2.6.

Coolant Circulation vs. Coolant Iniection. The PWVR core requires cooling for both
normal operation and decay heat ýremoval by using liquid water to wet the surface
of the fuel clad. During accidentsi from powered operation and involving either
loss of coolant or loss of flow, thie,:PNVR requires rapid replenishment of cold water
entering the core. Therefore, the PWVR emergency core cooling system (ECCS)
is designed to provide high pressure and low pressure coolant injection to rapidly
replenish coolant, and the PWR auxiliary feedwater system (AFWS) is designed to
provide a seismically qualified source of water to the steam generators to rapidly
provide backup cooling capability if primary coolant flow can ,be maintained or
restored following accident initiation. For certain cases of the small break loss of
coolant accident or of loss of heat minkq the P\\WR ECCS can provide injection for
bleed-and-feed cooling that is functionally redundant to the emergency feedwater

subfunction of the P\VR AFWVS.

On the other hand, FSV cannot suffer a loss of coolant accident in'the same since
as the P\VR because the FSV co6lant is a gas, and the grap)hite core has high

lielated issu•es, such as. the lack of a qualitv-ayssured, documented licensing basis against which the
NFSC would be exptected to perform its review, audit, and approval functions and to maintain
recortLe of the samne for insi-ct ion, were classilied by NRC as being outside the TSUP scope but
stubject to pxtfntial fiature requests for additional information. -The TSUP draft is judged to
* provide an adeiluatte fratWework for quality control alid quality assurance for safety-related design
activities that call affect power distrilbutions amd the margins to core thermal limits; however, the
licensing history at FS, indicates that NRC allowed the lice, ce to accept internal cognizance
over these a.pects under 10 CFR Part 50.59 without requiring a documented licensing basis with
regard to the use of quality-a.ssured analytical methods, models and data.
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heat capacity that precludes the' need for the immediate continuation of forced
circulation cooling as long as shutdown is achieved. FSV can potentially experience
either a significant decrease in: the coolant gas density due to'primary system
depressurization to atmospheric pr'essure and/or an extended loss of the normal
forced cooling function before cooling is restored. In either case, the response is
essentially the same: namely, to continue or to restore forced circulation of the
primary coolant coupled with the provision of secondary cooling water flow to the
steam generator. It should be noted that both the equivalent emergency core cooling
function and the equivalent emergency feedwater subfunction are accomplished in
essentially the same way at FSV, that is, by assuring primary and secondary coolant
flow by the use of the combination of diverse and, in some cases, common SSCs. The
distinction that is made here is tht the primary success path for accomplishing the
equivalent emergency core cooling function at FSV is a set of Class I SSCs which
constitute the SAFE SIIUTDOWN COOLING SYSTEM and that the primary
mtuccess lpnthtm for atcconjlishing th|e '.equivalent emergency feedwater subfunction at
FSV are, depending upon the initiating event, the combination of other non-Class
I SSCs operating in conjunction with a subset of the Class I SSCs. Although FSV
Class I aid non-Chlss I SSCs are operated in conjunction with each other to provide
primairy success paths to accommodate certain events, as d&scribed in FSV UFSAR
Sections 1.4, 8.2 and 10.3.10, separation and independence are maintained; however,
this TER loes not specifically review such SSC configurations against the provisions
of current GDC 1 through 5, 22 through 24, or 29 with regard to issues of r.piration
Mnd independence. Per Ref. 46, FSY has been found to comply with the intent of
the .',EC's 19O7-proposed GDC as documented in UFSAR Appendix C, and the

FE ." licensing basis for separation and independence can be found in Appendix C
ith regard to FSV meceting the intent of the 1067-proposed GDC 1 through 5. 19

throigli 2G, and 40 through 43.

In general, the non-Class I SSCs that are utilized in accomplislling the equivalent
cinerge'c% feedwater subfunction. at FSV are selected portions of the nornial
secondary cooling flowpaths that are upstream of the emnrgency condensate header
and the emergency feedwater header -and that are downstream of the main and
reheat steam bypass valves. Thus, 'at FSV, the circulator water turbine drives, the
circulator auxiliaries and the steamn generators make up a commoni set of seisniiclldv
atid elivirmlIiniellt~aly (1 itiajfied SSCS that are used to accompl)li.h both the equivalent.
(IlIIc(rgciicy core cooling (or safe. shutdown cooling) function and the equivalent
inlergei'cy feedwater subfinctioin- In both cases. the results of accident analysis

are presented, in Chapters 10 an( 14 of the UFSAR.

Theriial Iles),onse Times and Margins. As illustrated in Specification 3/4.3.2 of
the W-STS and as discussed in Section 7.2 and Chapter 15 of the Standard Revicw
Plan, the, IMWR engineered safety features including safety injection are required
to b)e actuated automatically by instrumentation that is subject to Technical
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Specification requirements. Because of longer thermal response times and larger

thermal margin inherent in the coated fuel particles and ceramic core structure

of FSV, emergency cooling of the. FSV core can be accommodated as described

in UFSAR Section 6.3 by mantual restoration of redundant sets of SSCs that can

provide for forced circulation cooling or, in the worst case, by manual actuation of

the seismically and environmentallyqualified Safe Shutdown Cooling System within

90 minutes after the interruption of forced cooling. If forced cooling cannot be

restored within 2 hours, the PCRV is depressurized, and the containment function

is assured by operation of the PCRV liner cooling system using,, if necessary, the

minimum set of equipment constituting the Alternate Cooling Method (ACM)

System that is described in UFSAR Section 8.2.8. Actuation of the ACM system

components to maintain containment is also manual. Thus, there is no separate

FSV Technical Specification fotrEngineered Safety Features Actuation System
Instrumentation as there is in the W-STS.

The actuation of some of the FSV •"engineered safeguards" does rely on inputs from

instrumentation. The balance of these FSV "engineered safeguards" is normally
operating -equipment. As described in FSV UFSAR Sections ,6.4 and 7.1, the
steam/water dump system, whichiis an engineered safeguard,, relies on inputs

from instrumentation in the Plant.Pr'otection System (PPS). PPS instrumentation

is covered by TSUP draft Specification 3/4.3.1 and is to be, reviewed in a
separate TER. None of the otherFSV engineered safeguards rely on unique sets

of instrumentation for automatic actuation, but sev'eral components described in

1, FSAR Chapter 6 are on the emergency diesel generator automatic load and start

souquences whicli are surveilled per TSUP draft Specification SR 4.8.1.1.2.d.5.

PCRV Containment and TSUP A'CTION Time.s. In the \V-STS. Specifications

3.0.3, 3/4.5.1, 3/4.5.2, 3/4.5.4. 3/4.7.1.2. 3/4.7.1.3, 3/4.7.3. 3/4.7.4. and 3/4.7.5

stipulate that the P\VR imist bei n1 HOT STANDBY within the next 6 hours and

in HOT SIIUTDo)WN within thi followiing 6 hours whenever redundant trains that

effect or support emergency core cp-)lIng or auxiliary fe•dwater become inoperable.

In Section 3/4.6 of the WV-STS, ACTION times for inoIperabilities of redundant

trains of the containnient depressurization anid coxoling systems are generally more

hblieral than for the ECCS and AI"\\ S with the,. exce.p tion ,,f those spray systemis that

are, cr iit,' for iPiiie I'E-0.ii\'tl. A ls,. i tne \V-STIS. the specifications for I'\\'fI

Collt atilnmii it pressii re cont rt•l s'st (:1s, inchiding hydrogen cintrol., are more lilwxral
than those for thne PWII ECCS slnd AF\V\S fotr i npe,.ral lities of single trains bunit

revert to, thne Iziore restrictive linnitts,,f \V-STS Spcific;ition 3.0.3 for i ,olerabilitit's

)f meduliin aint trains. 'ThI . PI\\'IH ou .it.1nnu it l t ,']n, le'miges aIre i.'itnarily puressure-

At, FSV, the PCIV hii•!r (ooling s; stviim provides heat remioval to assire the integrity

of the reactor coolant pressure 1) ,iimIndrv pe~r GDC 14 as well as the integrity
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of containment per GDC 16 and .50. Because of this dual role,; the loss of the
FSV liner cooling system function requires immediate (that is, within 15 minutes)
shutdown of the reactor as provided in TSUP draft Specification 3/4.6.2.1. Because
of the efficacy of the containment function with respect to the dose guidelines of
10 CFR Part 100 when the liner cooling system is operable, even with a 30-hour
delay in the initiation of operation per the analysis in FSV UFSAR Appendix
D.2.3, the licensing history at FSV has allowed a 24-hour ACTION time to be
in SHUTDOWN when redundant Safe Shutdown Cooling System trains become
inoperable. However, for the TSUP when the CALCULATED BULK CORE
TEMPERATURE is greater than 760°F, the W-STS restoration time of 72 hours
for a single train inoperability with at least two required to be OPERABLE has
been adopted for the Safe Shutdown Cooling System while retaining the additional
24--mir ACTION time to be in SHUVTDOWN if restoration is not0aecomiplihll)d
with 72 IKM)rs. This appro• h in judged to be reasonable and consistent with the
FS" lhcriting basis. When the CALCULATED BULK CORE TEMPERATURE
is les thant 760"F, the inoperability, of way single critical component in the single
required OPERABLE train of the Safe Shutdown Cooling System either must be
corrected or requires the reactor to be in at least SHUTDOWN within 12 hours.
This approadh is conservative with respect to both the 24 hours of the existing FSV
Specification and the 21 hours of the equivalent W-STS Specification 3/4.5.3.

For dit-prerurized core coolingz l usinlg at least two helium circulators driven Iv
hig.h i pr-sur feedwater supplied b!'iat least one boiler feed pump. a 72-hour
rmtoration time tand a 24-hour ACTION time to be in SHUTDOWN are alloht
f-,r tle inoperability of both trains' p')r TSUP draft Specification 3/'.7.1 .1. TIh.-se
time allowances are reasonable sinc-.(1) tilt plant cannot op.rate at p'wVer levelsexc'eeding aixt)ut 33'X of rated W. i:;"

withionit two operating boiler feed piUnps. (2) th1w

in,,Im'rabailty of the water turbine drive. falls under a mnorr restrictive Sixecificatnion.

and (3) the rapid deprei.ssinrizalionp has been determined to Iw a low prol)albilitv
(.7vnnt that. for equilibrium operatiOn I,(.low S2(7c of rated reactor power. can b.

. accommodated with less than 1% of f1uel d(amage by p)roviding forced circulation

cooling with the Sfde Shutdown Cooling System. 30

For essential cooling f~ lowiimg loss'. of fl'.site p ,wer. a 7 2-hotr riestoration tinit,

anii, a 24-hlr r AC'TI()N' tinic to, ,. in- SIUT' D(o)\VN are also allow,', pe.r TS1.UI
daft Spiciticat ion 3/4.7.117 for the Ii i(,,lrabinitv of In,,t I" 12 i . capaity (ioxndc-hisatt.

p qiIps wh.er(e(,only ,i(' is req luired tofIl ,l0-1raled.. The essential coilxing flow pr,,vided
hy thie" silnall condelnsate Ilnlllps. whicM are piart ,,f tilte alullnorat ii load arid t a.rt

I"',,r o)4'ratioP) IWhow m Pi ll ililfl niam level of' 3- ,k of rat •d power. I-SV Ii'FS.,AII, A;iwni'iix DA)4. and
; idt.nt alialy-Av•l'& have shiwn little or no fui daniage occurs when the only meanis of ,ecay
h:,at reitiival is t iroigh the I('lV" liner cool1itng sys teil.

S 17

:.r•. t,;



sequence of the emergency diesel. generators, is diversel) and redundantly backed
up by the two trains of the seismfically and environmentally qualifield Safe Shuitdown
Cooling System. The immediate operation of the essential cooling loads upon loss
of offsite power conservatively assures substantial margin to fuel damage (UFSAR
Figures 10.3-2 and 14.4-2), but this event is well bounded by operation of the Safe
Shutdown Cooling System after 90 minutes delay in startup (UFSAR Figure 14.4-
7). Neither the two small condensate pumps nor their redundant supplies of cooling
water (namely, the condenser hot well, the decay heat removal exchanger, and the
condensate storage tanks) are seismically or environmentally qualified SSCs.

4.2 Normal Process Cooling Function

Table 2 liht& those portions of the 'TS lSP proKmed draft Specifications that relate
to assuritg adrquate cooling of thw tnun during normal operation. The top-level
thifferences Itween the W-STS aiad the TSUP draft Specifications with regard
to limits aind surveillances on inicre power peaking and power-to-flow ratio are
ft(ddreitw-d above in Section 4.1 of this TER. The Specifications in TSUP draft
Sections 3/4.1 aind 3/4.2 are also to be addressed in a separate TER since these
Sixecifications control other parwalwters besides those parameters that are listed in
ratblth 2 oand that are directly related to accommodating the normal process cooling
fiinction without exccvding core thrnimal design limits.

III addition, with the exception of TSUP draft Specification 3/4.4.j, the other draft
SIX-citiatinis listed utitder ,|oru'd i.;p'oc•%s cooling in Table 2 represent equivalent
,'1i 1 VV,'r Six-cititcat it ,is fi,, i lie E'\lnt ing Sx-wcificat ions in the N RC-approved FSV
iicf-jii. As not ted abf ý ef li,-" Sjw'c ifitcations lack a duim'nentel lic'nsing
I,. alnd a refeitnt,.ai1l, tiialitv '.%ilde di .sigil hbasis, but this issue was d(ete'rmine(d
I,v Ni(.C to I,, outside the TSUP i()j wllnd subject to future potential requests for
a, tillal ' uf,,ini lat] iti -. TaM e!, 3 ý!,f lhcf. 21). Since the absence of a detailed
11c.'1II.•llig I,, ,lat'. Aillectlv ta' E"S\". UFSA H content. particularly with re-slpec-t
tiO h•icisinig itctiolis taken ifter the isuuatice of the original FSAR, resolution of

discrelici.es iii the licensing ba.Isfajlls tiinder the provisions of 10 CFR Part 50.71(e)
with ri'ward to ref-iiireniewli. foit U FS.I' ilulJates.

'IS1 i' 11141 S10','ii,'ictio,,i 3/4.4.1. 1 iixiir\ry C' tia It • ,Ixps andi Coilant ('ircilwition.

1, i; lit*%W Slcitic-'4.fica i It oio hat";1 s l a coun(iePillie('llded lbv the liceinsee in respoxlnse

N'' I(" S* lgvStlitili,•' anid Ir'., n ienitu% ms d4 ii niei'ted in R-fs. 19 and 21. This
S .- iti'a li I'r,,xide. a fIniiii l 'lii\'l'iit to '-STS Sixecificationi 3/4.4.1.1 that
•.%lil•.sth lie cE ilitililiilatitil if h lie lit ilid'l cwlliig cotitigurat ion in a manlier that is

diverse jinid re•iiiitllint to the SiN ciftia tionis inI Section 3/4.2 for the surveillance

4 i;traiiiett.IeS thaIt aIr'tI iII- lia-it W, .of '•r th' lhertniil nliargin. However, TSUP draft
S1 ,o'citicat i, 'ii 3/4.4.1 is ,I ailt,, tt tot li';t iwitial I|e FSV primary flow coifigurations as
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described in FSV UFSAR Section 4. 3: Most importantly, TSUP draft Specifications
3/4.4.1.1 and 3/4.4.1.2, as compared to the TSUP draft Sipcifications in Section

3/4.5, Safe Shutdown Cooling System, allow the distinction to be made between
(1) the "in-operation" status of th& lieiium circulators and steam generators using
the respective motive power and ioeoling water supply sources that effect normal
process cooling and (2) the OPERABLE status of the helium circulators, circulator
auxiliaries and steam generators using the respective motive power and cooling
water supply sources that constitute the environmentally and seismically qualified
Safe Shutdown Cooling System. Clarifying the distinction in SSC functional
requirements between the normal cooling function and the Safe Shutdown Cooling
function (that is, the equivalent emergency core cooling function at FSV) was
the basic need that generated the NRC suggestions and comments documented

* in Refs. 19 and 21

TSUP draft Sjo'ntiicattia 3/4 4.1.1, ianjtinents the required prinmry system cooling
configuration for normatl qw-rftatlo at POWER and LOW POWElt and is thus
applicable to operation at treater, than 5% of rated thermal power. The draft
Slpecification does not stipultate the motive power source for the helium circulator
drive &,% being either r&eactor-ge-ratMd steamn. auxiliarv boiler steain or high-
pressure feedwat,-r. This selection of diverse sources is at the option of the operators
and depend, upotn the caott•lihty.:inherent in each source. Atxw'e shout 25%

ixower. reactor-getierated strain tisthe¢ only 1)rhctictl aid econotmic'sourtirre to assure
adequate prin)'y cotoltat tvw aid f(mwater supply." The draft Siecification also
does not address directly thlwo-rabiht'y or operating status of tile helium circulator

al.c fotnexmnts ttini.t |m" in operation for the circulator
to 6," otw'i-atillg,. The safty- md~it d coahiig finict-it of tlie circulator auxiliaries is

a.!. res..<d aw- part oif the. Safe ShutOi,,v i n ( x ,ing Syst •cmi int TSUI' draft Specification
3/4 .Z.2. which is (lis.i.e.t I • 'L. ,w in S,.Ct n ,ii 4.4 (,f this TER.

In TSVUI' Iraft Sei.citicati,,ii 3/4,4.1.1. the sim-e'fied thernial Ilwer limit versus
the tainili'r of hlliumn circulators in oi,'ration il each loop is consistent with

t Ie aitoltoatic fuiiCt iliiitlg of the: pl•nt regulating system. ACTION a to TSUP
draft Specificat ion 3/4.4.1.1 isý the'• riesplos to one loop operation caused by loop
shlilt., 14m, as ,.sril,.l iii FSV L'FSAl S,.,ction 4.3.1. ACTIO\NI) is the response

t., di." ftill (of a cil i cti•" lr t.r-ill whii '} h i it elir tilf. j)p.rator is ,assv.tuitie to take

6in,,.l% Jt . i,- lt-,1it irgulatinkg s t,.in is J.%ssuined t4) r sl% )itd aits designed.
F ,l,,wiviiim, triI, ,,f a si .~ lc circu ~it~o •u . ni, , l ul,'1 i fa hlurs iin thei pl tnt regulating

almm,.t 2. t-, 311ii, ,91 roit,-'l r.i,.tei-a r ,, i.. th, r li of l,.lhui , Iivi.,%, hobw lper ,circilator to l ilOtve

imi, r #L-Q% . hlh'w per cir. l;o•r i• al,,u'iil . ,r r.heAt steamI urive tild onlyv ablout 1 .4 for feedwRterdriaie with I " rho , c ,r.iati,., ,|ijd.ri 'veii . lit l.%e bia.v I lIeStIAln iii... flow At ftill ithehuii inventory il h,)th

,-&..-. l",.ti waler ,|iiv.rr-,l t, h i ... I t- re-•i l "~ i iri .- v is i-t i,• Ithe le i %we-r ;iro iict ion procim..% wherre.m.

t ,lheat l I .t.III i", Al 4,, (illai , f - pr . ,Is.' .i pl ii fr, ivi file atixiliary Noilers i.s prensure-
liiiii, 0.1 ( ah14it Fri(, 1i0%') to t% htead,,r (l•ikit thi I..huiw that tietded l',r Olmrattit,! io AIN about 25%
lw ,.qer j.'' I'lSAII H lTAWh.. 2.1 Avid VISAlt HSect i,,i 10.2 Arld 10.2.3.1).
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system with regard to not adequately controlling primary or secondary flows and
reactor thermal power would lead t6other PPS actuations such as reactor scramn on
high reheat steam temperature. Thus, the 30-minute ACTION time to reduce core
thermal power to 50% of rated is judged to be adequate because either the plant
regulating system will have automatically performed its function to the extent that
the operator need only execute minor adjustments or the operator will have to be
manually controlling the power and flow runback in an orderly fashion to preclude
conditions that could lead to other PPS actuations.

ACTION c to TSUP draft Specification 3/4.4.1.1 would be expected to apply
following a loop shutdown PPS actuation since the parameters that determine
whether a -steam generator is eflectively in operation are also inputs to the PPS
an de-scriled in FSV UFSAR Tables.7.1-3 and 7.1-4: particularly, primary coolant
ttisttttm- Isteam ge-wrtator tuberupture), low helium circulator speed (Ios or
tr•|lctiOll )of rrelaett ate-al flow), and low fredw<ter flow.

The surveillance requirt-uents in TSUP draft Specification 3/4.4.1 do not address
.ithher circulator or steam•i generator structural integrity because structural integrity
is addres.sed in the TSUP draft Specifications in Section 3/4.5 for components of the
Safe Shutdown Cooling System. Thus. TSUP draft Section 3/4.4, Primary Coolant
Svsterzz. does not contain an equivalent to'\V-STS Specification 3/4.4.5: rather that
e.j1tiileint is found in TSUP draft Specification 3/4.5.3 and is discus.-d below in
Sect)io, 4.4 of tlhi. TER.

''SUI' draft Specification 3/4.4.1.24ai)I)iles to assuring normal proces's cooling by the
,1)4-,.at 1,11 ,f at he.t 0)u" co,,lxt t !:X)I) when' thit re.actor is in STAIRTUP at t hermal

,I)wer l uvpl, uip to 5WA (f rated aitd otlhierwile with thei CALCULATED BULK
CO()RE TEMIPERATUIRE greater th,'n to 7G0°F. As written, this Specification does
not preclude the generation of fission 'heat when there is no cor+e flow at a Core

avragv, te.ip.rature Ibelow 7600F.buit suc,&h ol-'ratiion is prohibite, ,I by TSUP draft
Six'citicatiion 3/4.2.4 that requires core flow whern fission power isixing p)roduce•-
iflde.elia'C't of tile vaue of the Core average temperature. The flexibility afforded
by TSUP draft Spec.fic'tion 3/4.4.1.2 in STARTUP relate, to allowing the operator
t,, Dl;4C, lie re.actor 1,-l,"e swit.cli it leh RI.N p)ositi'n (sve TSUIP draft Table 1 .1 ) for
,,I hi', l),,Il,,J .,,.,, whil t- t,, , rt, is ii tAlita ,d<l sil<c-riti,-al with 114, floW and , oll with

r,..pct to tle. 7G(IF" liniit oi, CAL( . L 'LATEI) BULK C(ORE TENMPERATURE.

Dii.IM u..', , ,th"1 111 ,, .a l i". ','..,f . fltt , lr l), ,-d, FS\" "F.'re nical Sixý,cificatio)ns that

* ','iiI)iJ l,) i th,. nrnial pro,'C.s d,,lN ig fuzictimi are. judigC.d to Iw acci')t 'ble,. ftinct jonally
,4'fj; ......... 0.0.,llival,'-lt t,, the W\-STS when diff(erC .tc(.Is .w.t we.n thme P\VR and IITGIR and the,

,1liE l,. li'censing listoCry of FSV are a(counte(d foir. and consistent With the plant's
li,',i.'iIg as i's. lT e ti III,- to- ()- pltsslrizat i(ol curves in TSUP draft Specification
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.3/4.4.1 will be addressed below in Section 4.5 with regard to the containment heat
removal function.

4.3 Normal Decay Heat Removal Function

4.3.1 Auxiliary Feedwater Subfunction

There is no AFWS designated as, such at FSV. To facilitate understanding the
specific subfunctions that would be, expected to be performed by an equivalent FSV
system to the PWR AFWS, it is first necessary to describe the subfunctions that the

PWR AFWVS is designed to execute. In the current generation PWR as indicated in
Table 1. the AF\VS pe-rform. two"sutlfunctions: normal startup/standby/shutdown
feedwater mipply auid emnergenry frrlwater supply. In the PWR, the latter
sulbfutrct •,s is -xecutte! to provi 1'r for dr-cnv heat removal in response to such events
a, loss of inain feedwater, los 6foffsite power and small break loss of coolant
accident where, in the latter cae, the primary liquid coolant can be replenished
by charging or safety injection at .a sufficient rate to maintain forced or natural
circulation from the PWR core to.the stean generators. In normal or emergency
shutdown cooling, the PWR AFWYS operates until the coolant ,temperature and
pressure are reduced to the point •that these conditions are within the design limits
of the Residlual Heat Removal System (RHRS). Thus, in one sense, the AFWS
is a high pressure and high tempe'rature equivalent to the RHRS. In the current
generation PWR, the AFWS is also a seisnically qualified supply system for cooling
water to the steam generators, is started up automatically by the Engineered Safety

Feat uiie Act tatioi Svsifcqn and is p6 wt(red by the essential busses that are supplied

At FSV w; indicated in Table 2 there is no seisinically qualified system equivalent
to the A FVS in a P\VR. 'howev, r, as is re.adilv deduced from reviewing the sections
of thie FSV UFSAR cited it Table'2, there are sets of FSV SSCs that accomplish
b),th the normal startuip/shmutdowý n feedwater supply subfunction and emergency

feedwater supply sul)ftuctiomn. Some of these SSCs are part of the seismically and
em'viro ,nmeintallv qiahlified Safe Shutdown C(Xiig System which is discussed below

imi Sct i'im 4.4 (f this TER.

4.3.2 Auxiliary Feedwater: NorNimal Startul)/Shiuitdoowin Fedwater Supply

, A described in FSV UFSAR'Section 10.2, equivalent cx)liing to the normal
startul.,/shutd,1wn feedwat er sutpply Ssubfsismct ion is acconir)lishie(b,,by (1) using the
mnain iihler feed pnIiPs to suipllel feedwater to the steam generators through the

main feoedwater lii1cs and (2) using a comnblination of react.or-generated st ani and/or
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auxiliary boiler steam to drive the helium circulators to provide forced circulation
cooling of the core. This configuration utilizes the same grouping of SSCs that
is used to accomplish normal process cooling. In this configuration, TSUP draft
Specification 3/4.2.4 provides the' essential mechanism to assure that adequate
flow is maintained in the core to meet either the power-to-flow ratio limit or the
core region outlet temperature limit as appropriate. TSUP draft Specification
3/4.4.1.2 specifies the minimum required cooling configuration (one operating loop)
of the primary coolant system for cooldown and the initial configuration for hot
restart (that is, when the CALCULATED BULK CORE TEMPERATURE exceeds
760°F). TSUP draft Specification 3/4.7.1.1 assures redundancy in the operability of
boiler feed pumps although this redundancy is required for fulfilling the equivalent
emergency feedwater supply subfunction for reactor depressurization events as
opposed to requirements stemming from the equivalent startup/shutdown feedwater
supply subfunction.

As noted in FSV UFSAR Section 10.2 and discussed briefly in FSV UFSAR
Section 10.3, "normal" shutdown cooling or cooling in preparation for startup can
alternately be accomplished without reactor-generated steam or auxiliary boiler
steam being available. The single electric motor driven boiler feed pump, which has
operability requirement's given in TSUP draft Specification 3/4.7,.13, can be used
to provide high pressure feedwater through the emergency feedwater header (TSUP
draft Specification 3/4.5.4) to drive.:;the helium circulator water turbines (TSUP
draft Specification 3/4.5.1) and to provide water to the circulator auxiliaries (TSUP
draft Specification 3/4.5.2). In this "normal" alternative startup/shutdown cooling
configuration without steam, either steam generator Economizer- Evaporator-
Superheater (EES) section can be supplied either via the main feedwvater line or via
the emergency feedwater header (TSUP draft Specification 3/4.5.3 and 3/4.5.4). In
this "normal" alternative configuration, several. of tle SSCs as listed above are also
part of the Safe Shutdown Cooling System with operability requirements that are

adtdrles.wd in TSUP draft Section 3/4ý5. 1.

In the W-STS, the transition between (1) the requirement for SSC configurations
that assure normal decay heat remnoval by. the AFWS and (2)' the requirement
for SSC configurations} that assre normal decay heat removal' by the RH RS is

demarcated by the transitiom from thie HOT STANDBY to the HOT SHUTDOWN
OIperational mole. This dni(aratioii is evidencedl by comparing W-STS Table 1.1
to WV-STS Specifications 3/4.4.1.2.3/4.4.1.3 and 3/4.7.1.2. Also in the W-STS
the Still' opetrati onah lllodit'5 d(mii;ircate' thie transition in redliiidancv ?-• requirements

f i,, operable trains (subsysteimms) of the ECCS as evidenced by coniparing W-STS
Sp"ecification 3/4.5.2 and 3/4.5.3.,..At FSV, as discussed above I'ii Section 4.1 of
this TER, the CALCULATED BULl CORE TEMPERATURE is thie parameter
utilized to dletilareate tihe redundailcv re(quiremnilts for safety-related SSCs, somie of

! ,



which are relied upon as discussed here to accomplish the equivalent to the normal
startup/shutdown feedwater supply subfunction.

In addition, the value of the CALCULATED BULK CORE TEMPERATURE
is used in TSUP draft Specifications 3/4.2.4 and 3/4.4.1.2 to establish core flow
and primary loop cooling configuration requirements for startup/shutdown decay
heat removal when the reactor mode switch is in the STARTUP, SHUTDOWN, or
REFUELING positions. But the CALCULATED BULK CORE TEMPERATURE
does not demarcate the transition from (1) the FSV SS configuration that can
be classified as performing the equivalent normal startup/shutdown subfunction
of the PWR AFWS to!!(2) the FSV SS configuration that can be classified as

performing the equivalent function of the PWR RH RS. Practically,. as described in

FSV UFSAR Section 10.2, the transition in SSC configurations from that which
executes the equivalent startup/shutdown feedwater supply subfunction to that
which executes the equivalent RHR subfunction is at a reactor decay heat load of
approximately 1% of rated thermal power.* This decay'heat load is the point at
which the heated flow from the steamline bypass flash tank drains that receive steam
generator outlet flow can be effectively cooled by the decay heat removal exchanger.
As described in FSV UFSAR Section 10.2, one small (121% capacity) condensate
pump can provide adequate flow tob'the steam generator and can, take suction off
the decay heat removal exchanger thus allowing the condenser and circulating water
system to be shutdown if required.,** The decay heat removal exchanger rejects
heat to the Service Water System (TSUP draft Specification 3/4.7.4), which is a
Class I system except for the piping to and from the decay heat removal exchanger.
However, since SSCs such as the decay he!at removal exchanger arenot included in
the existing or proposed Technical S!pecifications, the decay heat load at. which this
demarcation of the chxig~c-over in eqtUivalent FSV fimctions is made, is not included
in the Technical Specifications.***, .- '

Using the conservative FSV decay heat correlation (p. 4-10, Ref. 35) used to generate FSV UFSAR
Figure D.1-9 for accident analyses, the approximate time after shutdown that the decay heat load
reaches 1% of rated thermal power is 4.9 hourstfor previous equilibrium operation at 100% of rated

-thermal power and 2.3 hours for previous equilibrium operation at 82% of rated thermal power.

The selection of a dt.cay heat load of I 'c of rated thermal power as practically denmarcating the
tranisition at FSV front then e'ilivaleit auxiliary fe-edwater sii llfuinction to thlhe eqmivalent residual
heat remioval subifunction uiiav he viewed1 as solnewhat arbitrary, hit there ik a functional analogy
that can he. riade. II Specification 3/4.4.1.1 of the XV-STS, the steam generator and reactor
co•,lant puIm lp in each or all loops can ltw .%huthtown for other piurposes when both I1 11 loops are
(.)OP'E lRA BEI.i and int olirat oio. Simiilarly, at iSV I he. condenser can be shuitdown when the decay
hetat remnuoval excihanger is in opsration anid the Safe Shut down C2oolinig S steim is (O)I'ERABHLE.

Per Attachminenit F to Almenllihnent No. 15 of the FSV PSA 1,4I , the decay heat removal exchanger
was inichluded in tlie initially lpro•osetl Sp•cifications that were hased on tsiiing the emiergency
cohideiksate systemn for Clas..s4 I cooling; howe ver, the proposed spe-cification wa.as d•leteti in the final
prolKpsal that instituted reliance on the ftirewater system for (lass I cooling.
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In summary, the FSV equivalent t'to the PWR auxiliary feedwater normal
startup/shutdown subfunction is reflected in the TSUP draft Specifications. TSUP

4:, draft Specifications 3.0.5, 3/4.2.4, and 3/4.4.1.2 provide an adequate basis for
assuring that. this equivalent subfunction is controlled and accomplished at FSV
in a manner that is confsistent with the FSV licensing basis in the UFSAR.. As
indicated, other TSUP draft Specifications from Sections 3/4.5 and 3/4.7 also assure
that OPERABLE SSC configurations exist to accomplish this subfunction.

4.3.3 Auxiliary Feedwater: Emergency Feedwater Supply Subfunction

At FSV, the equivalent to the emergency feedwater supply subfunction of
the PWR seismically qualified AFWS is accomplished by two ,different non-
seiimically qualified configurations, 'of SSCs: one to accommodate the ac.cideintal
depressurization of the reactor with. tlhe simultaneous loss of reactor-generated steam
(U FSA R Section 14.4.3.2 and 14.11.2.2), the other to accommodate the loss of offiite
power with the simultaneous trip of ,thie main turbine-generator (UFSAR' Sections

8.2.3.5, 10.3.1, 10.3.2, 14.4.1, and 14.4.2.1 [Case B1]) and both to accommodate
a spectrum of events that can lead to loss of either normal feedwater supply or
normal condensate supply (UFSAR Sections 10.3.3 through 10.3.8, 14.4.2, 14.4.2.1
and 14.4.4). At FSV, the two basic SSC configurations provide for cooling water
supply to the steam generators and also for motive power to the water turbine
drive% of the helium circulators so that. forced circulation and cooling of the prizm"ry
coolant is effected. In the PWR, the AFWS provides steam generator cooling
and a thermal gradient across the primary coolant flowpath through the steam
generator that promotes natural circulation. Natural circulation is not possible in
FSV because the steam generators 'are.located physically below the down-flow core:
however, as described in the UFSAR +and provided for in the TSUP draft, there
are diverse and redundant SSC configurations to assure forced cooling. In addition,
as discussed in Section 4.1 of this TER, the FSV UFSAR demonstrates acceptable
dose consequences for a permanent loss of forced cooling as long as the PCRV liner
cain be cooled by operation of a set of seismically and environmentally qualified
SSCs.

At FSV, the response of the two basic SSC configurations that are alluded to above
accomiiplishes the equivalent emergency cooling subfunction as the PWR AFWS:
namely. responses to los, of main feedwater, loss of offsite power, and the small break
loss of coolant accident as long as thmcrct is no gross voiding of the, PWR primary
systemm to inhibit flow and forced cooling. As shown in FSV UFSAR Figures 14.4-5
Miand 14.11-11 through 14.11-13, reactor d, pressurization does not inhibit effective

, forced cooling (that is, no fuel dIamage) as long as the helium circulators can be
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operated at sufficient speed starting: within 60 minutes of the onset of a rapid
depressurization (UFSAR Section 4.1141.2.2).

The licensing history at FSV has not required the SSCs that perform the equivalent
to the emergency feedwater subfunction to be seismically or environmentally
qualified. There are two reasons for: this. First, the PCRV including the PCRV
penetrations and penetration closures has been designed to be seismically qualified
(UFSAR Sections 5.2.1.2, 5.3.4 and 5.8.2). Thus, the UFSAR Section 14.11 analysis
of core cooling following the rapid depressurization accident (RDA) has historically
been separated from the licensing analysis of the plant response to a design basis
seismic event because the PCRV penetration closures are designed to survive and
function following such an event. In• turn, the RDA is an assumed non-mechanistic
failure of both closures in a large PCRV penetration. Second, the operation of the
redundant trains of the seismically and environmentally qualified Safe Shutdown
Cooling System (TSUP draft Section 3/4.5) assumes the unavailability of offsite
power following the design basis earthquake or maximum tornado event. The
analysis of the acceptable performance of the Safe Shutdown Cooling System,
assumning a 90-minute delay in startup (UFSAR Figure 14.4-7), conservatively
bounds the performance of the non-Class I SSC configuration that accommodates
the non-seismically-induced loss of offsite power event (UFSAR Figures 10.3-2, 10.3-
3, and 14.4-2).

The TSUP draft Specifications for the two emergency feedwater equivalent SSC
configurations at FSV are discussed as follows.

Dvieressurized Core Cooling Accid nt. \ With reactor-generated steam available, the
SSC configuration for the depressu'rized core cooling accident is the 'same as normal
process cooling. Assuming the simultaneous loss of reactor-generated steam, the
UFSAR analysis of the RDA is based on the operability of at least one boiler feed
pump.' Diversity and redundancy is provided by one electric-motor-driven feed

."X pump and two steanm-turbine-driven feed pumps. The motor-driven feed pump
requires offsite power, but the turbine-driven feed pumps canl be Supplied by the
auxiliary boiler or backup auxiliary boiler, either or both of which can be fired in less
than an hour. The boiler feed pull riop provides high pressure feedwater to drive two

hclitin circulators in the sawne loopp on their water turbines at a rotational speed of
at lea-st S0)00 1RPM. The boiler feed punmp also provides sufficient feedwater flow to
flood the EES section of the steani generator in the same loop. If needed, however,
tl the steam generatrors can be sulip•pel . 1 arately by eniergency condensate. Per FSV
UFSAR Section 14.11.2.2, depress'1ri7i4.d core cooling following tlh€ RDA can also
be accommodated using one circulator in each loop as long as the second steamn
generator is not made inoperable by the R DA initiator,. Independent analysis3 0 has
been performed to verify that the prolbability of the RDA or an RDA-equivalent
event is sufficiently low ;to preclude requiring both helium circulators in a loop to
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be OPERABLE instead of only o.ne:OPERABLE circulator as stipulated in TSUP
draft Specification 3/4.5.1.1 for.the:Safe Shutdown Cooling System. TSUP'draft
-Specification 3/4.7.1.1, Boiler Feedý: Pumps, requires that two of the:thre-,e boiler feedpumps be OPERABLE whenever.tIie reactor thermal power levels exceed 5% of
rated or otherwise whenever the CALCULATED BULK CORE TEMPERATURE
exceeds 760*F. Per TSUP draft Specification SR 4.7.1.1, OPERABLE is defined as
the capability of the feed pump to drive two helium circulators simultaneously at
an equivalent of 8000 RPM (t.t atmospheric pressure) on the water turbine, but not

necessarily two circulators in the same loop.

The independent analysis 30 has also indicated that, for plant operation limited

to 82% of rated thermal power, depressurized core cooling using one train of the
asismically and environmentally qualified Safe Shutdown Cooling System (TSUP
draft Section 3/4.5) is predicted to limit fuel damage to only about 19. As indicated
in Ref. 30, conservative estimates of the offsite doses resultingfrom having to rely on
the Safe Shutdown Cooling System iu response to the RDA or an RDA-equivalent
event are well within the dose guidelines of 10 CFR Part 100. Thus, the operability
requirements of TSUP draft Specification 3/4.7.1.1 are judged to be acceptable for
adequately accommodating a low pprobability and low consequence event.

As indicated in Table 2," other TSUP: draft Specifications from Section 3/4.5 assure
that the water turbine drives for the helium circulators, the circulator auxiliaries,
the steam generator sections, and the emergency feedwater header are OPERABLE
to accommodate the FSV equivalent, of the emergency feedwater subfunction due to
accidental reactor depressurization. -,hese other SSCs are part of the Safe Shutdown
Cooling System that is addressed below in Section 4.4 of this TER.

Loss of Offsite Power. The emergency feedwater subfunction in response to the
nonseisinically-induced loss of offsite power event at FSV is accomplished by the
"essential cooling loads" of the emergency diesel generators. The SSC performance

in response to this event is described in FSV UFSAR Sections 8.2.3.5, 8.2.5.2,
10.3.1, 10.3.2, 14.4.1, and 14.4.2.1 (Cqase B1). The SSCs constituting the "essential
loads" for the emergency diesel generators are listed in FS\, UFSAR Tables
8.2-4 through 8.2-7 with the essential bus configuration illustrated in UFSAR
Figures 8.2-9 and 8.2-10. The "essential loads" include many ofthe components
of the Safe Shutdown' Cooling System (UFSAR Table 4.1-2) and most of the
Alternate Cooling Method (ACM) System (UFSAR Table 8.2-8); however, the
essential cooling configuration relies upon one or both of the small (12 % capacity)
contdensate pumpis. Preferentially, the small condensate pumps provide condensate
flow and net positive suction head for at least one of the turbine-driven boiler feed

punmps operating on reactor-generate(] steani. Without sufficient. reactor-generated
stemn, the small condensate pumis provide both motive power for at least one
helium circulator water turbine drive and c(, ling water to either section of the
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associated steam generator. The small condensate pumps are neithler seismically
nor environmentally qualifi-'d components. In the latter case, condensate is supplied
via the emergency condensate header (TSUP draft Specification 3/4.5.4) which is
seismically qualified.

If both emergency diesel generators operate following the inception of the non-
seismically-induced loss of offsite power event, decay heat is rejetted through the
condenser to the circulating water system by operation of one or both of the non-
seismically qualified small (7% capacity) circulating water pumps. If only one
diesel generator operates, heat can be rejected if necessary for at least the first
five hours through an open secondary loop steam relief valve with cold condensate
supplied to the EES from the condcnsatestorage tanks32'3 3. After five hours, heated
condensate can be recirculated from the helium circulator water turbine drain tank
with condensate tank replenishment from the firewater system; alternatively, when
the decay heat load falls below 1% of rated thermal power, the decay heat removal
exchanger can be used to reject heat in a closed secondary loop configuration
to either the Class I or the normally operating non-Class I configuration of the
Service Water System (TSUP draft Specification 3/4.7.4).* Both configurations of
the Service Water System are essential loads for the emergency diesel generators and
can be operated off a single emergency diesel generator (Updated FSAR Tables 8.2-4
through 8.2-7) or the ACM diesel generator (Updated FSAR Table 8.2-8).

As in the case of equivalent emergency feedwater supply for depressurized core
cooling, many of the "essential cooling" SSCs are also part of the. Safe Shutdown
Cooling System (TSUP draft Section 3/4.5) that is discussed below. Because of the
diversity in condensate supply from the non-seismically qualified sources, the only
components that have been included in the TSUP draft are the small condensate
pumps. The rationale for the OPERABILITY requirements and ACTION times
for TSUP draft Specification 3/4.7.1.7 has alrcady been addressed above in Section
4.1 of this TER.

Because the primary success path provided by the "essential cooling" configuration
is redundantly backed up, by the seismically and environmentally'. qualified Safe
Shutdown Cooling System, the provisions of TSUP draft Specification 3/4.7.1.7 are
judged to be a conservative and acceptable means for accommodating the equivalent
emergency feedwater subfunction at FSV. The "essential cooling" configuration

Technically supply of service water to the.decay heat removal exchanger uses non-Class I piping,
but the service water can be supplied from either the Class I circulating water makeup subsystem
of the Safe Shutdown Cooling Water Supply System (TSUP draft Specification 3/4.5.5j or the
non-Class I service water makeup subsystem (Updated FSAR Figure 9.8-1).
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provides the first line of defense land the primary success path• for the non-
seismically-indtuced loss of offsite power event.

4.3.4 Residual Heat Removal Subfunction

As described above in Section 4.3.2 of this TER, the functional analogy can be made
that, for all practical purposes at FSV, the transition from the equivalent auxiliary
feedwater startup/shutdown feedwater supply subfunction to the equivalent residual
heat removal subfunction occurs at adecay heat load of about 1% of rated thermal
power. At this decay heat load, FSV UFSAR Section 10.2 indicates that the FSV
decay heat removal exchanger can :be placed in service allowing the, condenser, the
small circulating water pumps, and/ r the condensate storage tanks to be shutdown
for otl(Arr purpos.. such an maintennce. Although implied by the UFSAR, this is
an adtitrary demarcation that is not reflected in either the existing or proposed
Technical Specifications at FSV. The residual heat removal subfunction is not

substantially addressed in the existing Specifications, especially prior to Amendment
No. 57, but, as will be shown, this subfunction is judged to be acceptably addressed
in the provisions of the TSUP draft Specifications.

As indicated in Table 2, there is no unique set of SSCs defined by the TSUP
draft Specifications as an equivalentC to, the PWR RHRS; however, as illustrated
in UFSAR Sections 10.2 and 10.3, a diversity in SSC configurations exists that
can accommodate the residual heat removal subfunction. Because of this diversity,
the licensing history at FSV has not, previously required unique Specifications for
assuring the residual heat removal subfunction nor the definition of a set of SSCs
that equate to an equivalent RHRS. However, as also indicated in Table 2, there are
thice conditions at FSV wherein iheset of proposed upgraded Specifications will
assure that the residual heat removal subfunction is being accomplished in a manner
that can be dcscribed as consistent with the FSV licensing basis and equivalent or
analogous to provisions of the W-STS.

First, when the CALCULATED BULK CORE TEMPERATURE exceeds 760°F as
calculated per TSUP draft Specification 3.0.5, TSUP draft Specification 3/4.4.1.2
requires that one lx, p of forced circulation cooling be in operation at all times.
TSUP draft Specification 3/4.2.4 will also apply with regard to precluding
conditions that could result in corecliannel flow instabilities. The SSC configuration
is not specified in the TSUP draft although a review of the operating history as
recorded in FSV Reportable Occurrences reveals that for all practical purposes,
such an SSC configuration is normalv built around the operation of the condensate
pumps, either the two large (60% capacity) pumps, which require offsite power,
but principadll the two small (121% capacity) pumps which are ('essentil loads"

for the emergency diesel generators. FSV UFSAR Section 10.3.6 indicates that



the auxiliary boiler and backup auxiliary boiler feed pumps can -also be used with
suction off the condensate storage. tanks in lieu of operating the condensate pumps,
but this capacity is not quantified by analysis documented in the USFAR, although
the use of these components was considered in the first proposal for the original
FSV Technical Specifications (Attachment F to Ref. 48). Design documentation
indicates that each auxiliary boiler feed pump can provide at least 5% of rated
condensate flow at sufficient pressure, thus implying the capability to remove decay
heat at loads up to 1% of rated thermal power. A review of Reportable Occurrences
also indicates that, in similar circumstances, one of tbe auxiliary boilers may be used
to provide steam to the helium circulator drives as an alternate drive source while
condensate is supplied to the steam generator. Because of the diversity available in
SSC configurations, the TSUP draft Specifications requiring (1) forced circulation
cooling by operation of one primary'loop and (2) the provision of adequate core flow
to preclude core channel flow instabilities art judged to be an adequate basis for
assuring accomplishme t of the residual heat removal subfunction when the decay
heat generation falls below 1% of rated thermal power and the CALCULATED
BULK CORE TEMPERATURE exceeds 760"F.

Second, when the CALCULATED BULK CORE TEMPERATURE is less than or
equal to 760"F, TSUP draft Specifications 3/4.2.4 and 3/4.4.1.2 do not stipulate a
requirement for forced circulation cooling in the SHUTDOWN and REFUELING
modes;* however, TSUP draft Specification 3/4.6.2.2 requires that, in this condition,
residual heat removal must be effected either by maintaining forced circulation
cooling or by operating one train of the PCRV liner cooling system. At a core
average temperature below 7600 F as stipulated in the draft Technical Specification
and at an implied decay heat load below 1% of rated reactor'j, thermal power
(that is, beyond about 5 hours of normal shutdown cooling), the ýanalysis in FSV
UFSAR Appendix D.4 and other independent analysis3" of extreme challenges
to the liner cooling system's capability in preventing fuel damage imply that
effective residual heati removal -can be expected by operationf of one train of
the PCRV liner cooling system in the absence of forced circulation cooling. In
concert with the NRC requirements stipulated in Ref. 23, the licensee is also
committed to assuring the operability of firewater as a backup supply to the liner
cooling system when "planned" inrterruptions of forced- cooling are effected for
maintenance. This is an administrative commitment that is not included in the
draft Technical Specifications. Thus, the implication of not including this specific
comiiitnient in the proposed Tecumical Specifications is the licensee's implied
comnmit.menit to maintain forced circulation cooling at all times for residual heat
remioval unless an interruption haIl been pluined and meets the non-Technical

tlecall that TSIPI' draft Specification 3/4.2.4 applies when the reactor mode Switch is in RUN for
S'l'AHTUI' regardhcis of the value of the CALCULATED BULK CORE TEMPERATURE.



Specification administrative requirlements of Ref. 23. The further implication is
that an inadvertent loss of forced circulation cooling will be responded to in an
expeditious manner with regard toýrestoring forced circulation cooling even if the
CALCULATED BULK CORE TEMPERATURE remains below 760"F.

It is judged that the flexibility afforded in ACTION a of TSUP draft Specification
3/4.6.2.2 with regard to the 12-hour ACTION time when in STARTUP is acceptable
because forced circulation cooling is being maintained and TSUP draft Specification
3/4.2.4 applies with regard to assuring adequate core cooling. Thus, the combined
requirements of TSUP draft Specifications 3.0.5, 3/4.2.4, and 3/4.6.2.2 provide
assurance that the residual heat removal subfunction is accomplished in an effective
manner when the CALCULATED BULK CORE TEMPERATURE is less than
760 0F.

Finally, as also indicated in Table 2, during fuel handling operations incore
with the reactor at atmospheric pressure, the respective requirements of TSUP
draft DEFINITION 1.12, Core Average Inlet Temperature, and of TSUP draft
Specifications LCO 3.9.1.b and LCO 3.9.3.a assure that forced circulation cooling
of the core is maintained independent of the value of the CALCULATED BULK
CORE TEMPERATURE. In this condition, the pressure in the fuel handling
machine and reactor is maintained at atmospheric conditions with, a Core Average
Inlet Temperature less than 165,*F. Per TSUP draft DEFINITION 1.12, the Core
Average Inlet Temperature is meas' ured using input parameters that are indicative
of primary and secondary coolant flow and cooling by the PCRV liner cooling
system. Thus, during fuel handling incore, forced circulation cooling or regenerative
heating is maintained and monitored so that the residual heat removal subfunction
is accomplished or otherwise accommodated.

The TSUP draft Specifications for core cooling during fuel handling and

manipulation are judged to be functionally equivalent to the provisions of W-STS
Specifications 3/4.9.8 and 3/4.9.10,. which require having respectively one PWR

* RHRS loop OPERABLE and in operation and sufficient water in the reactor vessel
to scrub 99% of iodine that could.be released from a damaged fuel element. At
FSV, unlike the PWR, the primary coolant pressure boundary including that of
the refuelling nmachinery remains intact during fuel hanwdling with reactor pressure
controlled bv forced circulation cooling or regenerative heating, if necessary. The
fuel handling machine is also purged with clean helium through-flow to the gas
wzaste system per the provisions of TSUP draft Specification I.CO 3.9.3.b, and the
FSV graphite fuel blocks are not Sulbject to an equivalent potential for fuel clad
structural danmage and gas gap .lakage as the PXVR fuel element might be during
fuel handling.
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4.4 Emergency Core Cocoling Function

As indicated in Table 2, the equivalent to the PWR emergency core cooling function
is accomplished at FSV by the scismically and environmentally qualified Safe
Shutdown Cooling System. As discussed above in Section 4.1 of this TER, actuation
of the Safe Shutdown Cooling System is accomplished manually; not automatically,
with an available 90-minute time allowance for completing manual startup per the
accident analysis given in FSV UFSAR Sections 10.3.9 and 14.4.2.2 (Case B3). As
also indicated above in Section 4.1, the Safe Shutdown Cooling System accomplishes
the equivalent to the PWR emergency core cooling function by providing for the
assured restoration of forced circulation cooling using at least one of two redundant
trains of Class 1E equipment. The PWR relies on coolant injection that must be
accomplished rapidly to accommod ate the large break loss of coolant accident or the
total loss of normal heat sink. A permanent loss of normal forced cooling capability
at FSV is an emergency that is functionally analogous to the large break loss of
coolant accident or the: loss of the normal heat sink accident at a PWR, and the
Safe Shutdown Cooling System at FSV provides for restoration of forced circulation
cooling in response to such an emergency and in a timely manner consistent with
the larger thermal margins and longer response times inherent in the FSV core.

The TSUP draft Specifications for the Safe Shutdown Cooling System address the
five major equipment divisions of the system: (1) the helium circulator operated
on water turbine drives, (2) the helium circulator auxiliaries of which most of the
components operate continuously to support normal process and normal shutdown
cooling, (3) the steam generator sections, (4) the alternate flowpaths to the helium
circulator water turbines and steam generator sections, and (5) the Class I water
supply source. The testing of the Safe Shutdown Cooling Valves per existing
Specification SR 5.3.4 will be included in the implementing procedures associated
with specifications on each of the ,equipment divisions, and the licensee will identify
the valve correlation for the respective Specifications in the final TSUP submittal.
Automatically activated valves that,.are part of the Steam Line Rupture Detection
and Isolation System (SLRDIS) will be surveilled per TSUP drvýft specifications
3/4.7.8 and not in the specification's for the Safe Shutdown Cooling System. Each
of the Safe Shutdown Cooling System equipment divisions is discussed as follows.

Helium Circulators. Only one OPERABLE circulator is required in each loop to
support the existence of two independent and redundant Safe Shutdown Cooling
trains. In this regard, OPERABLE refers only to the capability of the helium
circulator to provide forced circulation of primary coolant at up, to 3.8% of rated
helium flow using the water turbine drive. For operation at power, levels exceeding
5% of rated thermal power or otherwise when the CALCULATED BULK CORE
TEMPERATURE exceeds 7G0°F, T SUP draft Specification 3/4.5.1.1 permits 72-
hour restoration tinie for the inoperability of either primary coolant loop due to
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an inoperable helium circulator. ;.Only 1-hour restoration time is permitted for
the inoperability of both loops (thiat is, all four helium circulators). As discussed
previously, the subsequent ACTIONtime to be in SHUTDOWN is&24 hours in both
cases. This is consistent with the existing FSV Specifications.

The SR includes periodic testing of'the helium shutoff (flapper) valves to assure that
hot helium is not drawn through unwetted steam generator tubing when the loop is
shutdown and a pressure differential is created by the operation of a circulator in the
other operating loop. The SR also provides for verification of circulator structural
integrity consistent with, the existing Specifications and NRC requirements for FSV.

When the CALCULATED BULK CORE TEMPERATURE is less than or equal-to
760 0F, TSUP draft Specification ,3/4.5.1.2 requires only one OPERABLE helium
circulator to support the existence of one Safe Shutdown Cooling train. When in
STARTUP, this Specification in'conjunction with the draft Specifications for the
other components covered in TSUP draft Section 3/4.5, requires the reactor to be in
SHUTDOWN within 12 hours upon the loss of the one OPERABLE Safe Shutdown
Cooling train due to the loss of any single component, such as the helium circulator.
As noted previously, this ACTION time is more restrictive than that of the existing
FSV Specifications.

Inservice inspectionand testing requirements for the helium circulators are being
developed outside the TSUP.

Helium Circulator Auxiliaries. TSUP draft Specification 3/4.5.2 stipulates the
OPERABLE auxiliary equipment required for each OPERABLE circulator. The
redundancy requirements respectively for two trains and one trxin OPERABLE

are the same as those for the helium circulator as stipulated in TSUP draft
Specifications 3/4.5.1.1 and 3/4:.5.1.2, respectively. TSUP draft Specification
3/4.5.2 covers the following subsystems and components: (1) the Safe Shutdown

Cooling (firewater) supplies and flowpaths downstream of the emergency feedwater
ahd emergency condensate headersand including the redundant emergency water
booster pumps, (2) the turbine water removal subsystem, (3) thei normal bearing
water subsystem, and (4) the bearing water accumulators for assuring circulator
shaft bearing lubrication (luring circulator trip and coast down to shutdown.

In addition, TSUP draft Specification 3/4.5.2.1 addresses thle operability of
components ensuring the automatic water turbine start capability whiclh is only
required at POWER whren the emergency feedwater header is both OPERABLE and
in operation. The auto-start feattuire is not relied upon for Safe Shutdown Cooling
lut is a PPS-actuated mnitigationi feature (UFSAR Sections 4.2.2.3.5, 4.3.2 and
7.1.2.4) for conservatively acconiinodating heliuni circulator trips due to accidents
involving loss of reactor-generatedI steam (UFSAR Sections 14.4.2 anti 14.11.2.2).
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Such events are addressed above. in Section 4.3.2 of this TER, with regard to
accomplishing the auxiliary feedwater subfunction. These events are conservatively
bounded by the acceptable results of the accident analysis documented in FSV
UFSAR Sections 10.3.9, 14.4.2.2 and 14.11.2.2 wherein the assumption is made
-that the auto-start feature either does not function or is ineffective due to other
failures in non-Class I components':*

Steam Generators. TSUP draft Specification 3/4.5.3 stipulates the requirements
for OPERABLE steam generator sections in each loop with an OPERABLE helium
circulator. When in POWER, LOW pOWER or otherwise with the CALCULATED
BULK CORE TEMPERATURE greater than 760"F, both the EES and reheater
sections in both loops must be OPERABLE with, as provided. ,ia TSUP draft
Specification 3/4.5.1. one helium circulator also OPERABLE in each loop. When
the CALCULATED BULK COREITEMPERATURE is less than or equal to 760"F,
one steam generator section in the 'loop with the OPERABLE helium circulator
must be OPERABLE.

When in POWER, LOW POWER, ,or otherwise with the CALCULATED BULK
CORE TEMPERATURE greater, than 760"F, the inoperability of a single steam
generator section requires the same restoration and ACTION times as the
inoperability of both helium circulators in a loop. Under the isame operating
conditions, the inoperability of'two or more steam generator sections requires
the same restoration and ACTIONý times as the inoperability ofall four helium
circulators. TSUP draft Specification 3/4.5.3.1 does not make a distinction between
the EES sections and the reheater ,sections for Safe Shutdown Cooling. This is
conservative for equilibrium operation at lower power levels since credit is not taken

* for the redundancy afforded by either the reheater section or the EES section being
effective in accomplishing Safe Shutdown Cooling following equilibrium powered
operation at or below 39% of rated reactor power.34 For equilibrium operation
above 39% of rated reactor power, the redundant EES sections a~re relied upon to

effect Safe Shutdown Cooling. ,

TSUP draft Specification SR 4.5.3.1.2 provides for periodic verification of the
operability of the steam generator Safe Shutdown Cooling inlet and outlet flow
paths. TSUP draft Specifications SR 4.5.3 1.b and c provide respectively for
surveillances of steam generator-structural integrity and tube leak examinations.
The extent. and frequency of surveillances are consistent with the FSV licensing
basis, the existing FSV Specifications, and current NRC requirements for FSV.

Emergency Wkater Supply Headers. Per TSUP draft Specification 3/4.5.4.1, both
the emergency feedwater and enilergency condensate headers are required to be
OPERABLE to provide diverse, inde'endent and redundant flow paths for Safe
Shutdown Cooling when the reac~tor is in POWER, LOW POWVEft or otherwise
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with the CALCULATED BULK CORE TEMPERATURE greater ,than 760"F. At
or below a CALCULATED BULK CORE TEMPERATURE of 760°F, TSUP draft
Specification 3/4.5.4.2 requires that only one header be OPERABLE to constitute a
single train. Restoration and ACTION times are the same for single and dual train
inoperabilities as described above for the other Safe Shutdown Cooling subsystems
and components and also in Section 4.1 of this TER.

Safe Shutdown Cooling Water Supply. TSUP draft Specification 3/4.5.5 requires
the operability of redundant pumps and flow paths to constitute two OPERABLE
supply trains when the CALCULATED BULK CORE TEMPERATURE is greater
than 760"F and to constitute one OPERABLE supply train otherwise. Redundant
flow paths originate at the two seism'ically qualified storage ponds which can provide
up to nine days of water supply for Safe Shutdown Cooling (FSV UFSAR Section
10.3.9). The restoration and ACTION times for dual and single train,:inoperabilities
are generally consistent with those .of, the other Safe Shutdown Cooling equipment.
However, above a CALCULATED, BULK CORE TEMPERATURE of 760"F, a
maximum time of 48 hours is mandated for the restoration of two equivalent
trains if the operability of only a single equivalent train is caused by more than
one component. being inoperable. .This allowance is made because an equivalent
OPERABLE train can be constituted. from redundant subsystems and components
by cross-tie flowpaths which are designed to withstand single active and passive
failul -s as discussed in FSV UFSAR Section 10.3.10. TSUP draft Specification
3/4.5.5 is judged to be functionally equivalent to W-STS Specification 3/4.5.5,
Refueling Water Storage Tank, as, well as to W-STS Specifications 3/4.7.1.3,
Condensate Storage Tank, 3/4.7.5,: Ultimate Heat Sink. The latter functional
equivalencies are discussed below in Section 4.6 of this TER.

4.5 Containment Heat Removal Function

As indicated previously in Section 4.1 of this TER, the FSV PCRV executes both
the primary coolant pressure boundary function per GDC 14 and tihe containment
function per GDC 16 and 50. During power operation, the dual (redundant) trains
of the FSV Reactor Plant CoolingWater (RPCW)/PCRV Liner ,Cooling System
(LCS)* are in continuous operation to cool the PCRV metallic lincl and structural
concrete and thereby to maintain.T PCRV integrity with respect to accomplishing
both functions. This dual role is unique and is not reflected in W-STS Section 3/4.6
• with regard to Specifications for thc'PWR containment cooling and depressurization
systems. Since the FSV vessel and containment functions (that is, PCRV integrity)

RI(edundancy in the PCIIV LCS is carried down to the cooling tubes on the PCRIV liner. Adjacent
cooling tubes are supplied with cooling water by different trains of the PCRV LCS.
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are assumed to effectively exist in all transient and accident analyses of the FSV
UFSAR, including the time following the RDA or RDA-equivalent event,* the
continued operation of the seismically and environmentally qualified SSCs that
effect containment heat removal at FSV must be assured so that at least one of
two trains of the PCRV LCS operates to remove decay heat loads on the PCRV
thermal barriers and liner.

The FSV equivalent containment heat removal function is provided by either of two
redundant trains of the Class I RPCW/PCRV LCS rejecting heat preferentially
to the normal closed loop (non-Class I) operation of the Service Water System
or, in emergencies, either to open loop (Class I) operation of the Service Water
System (TSUP draft Specification 3/4.7.4) or otherwise to firewater flow from
open loop operation of the Class I Safe Shutdown Cooling Water Supply System
(TSUP draft Specification 3/4.5.5).- Any one of the three configurations can be
accommodated within the Alternate Cooling Method (ACM) as described in FSV
UFSAR Section 8.2.8 and TSUP ýdraft Specification 3/4.8.4 (previously TSUP
draft Specification 3/4.7.8). The ACM system provides an alternate non-Class 1E
electrical power source for assuring' containment heat removal and containment
integrity if a disruptive fault, suchl as ,a fire, occurs in the congestedeable areas.

For accommodating a permanent loss of both normal and emergency (safe
shutdown) forced circulation cooling from equilibrium operating conditions above
35% of rated reactor power, the efficacy of the FSV equivalent containment
heat removal system that is provided by either of the redundant trains of the
RPCW/PCRV LCS (UFSAR Sections 5.9 and 9.7) depends upon limiting the rate of
core heat dissipation to the PCRV liner, particularly the PCRV up'er head barrier
cover plates. In this case (FSV UFSAR Section 14.10.3.1 and Appendices D.1.2.1.2
and D.1.2.1.7) to prevent damage, to the PCRV upper head liner by hot plumes
of gas rising from the core, the PCRV is depressurized so that the dominant core
heat removal mechanism is by conduction through core graphite to the coresurfaces
and then by conduction and thermal radiation to the cover platesoof PCRV liner
thermal insulation. In addition, to assure minimum dose consequence from the
permanent loss of forced cooling (that is, to assure net containment integrity), the
FSV UFSAR accident analysis assumes that the depressurization is carried out
using the Helium Purification System, both to filter circulating radioactivity from
the exhausted reactor coolant and, to reduce the driving force behind PCRV leakage
of fission products released from fuel .laznaged during the subsequent core heatup.
The timing for initiating PCRV depiressurization is limited by the performance

n)uice the PCRIV depra-,surizes to essentially atmospheric conditions in the RDA, further
degradation of the l'CIV is a.ssumed iiiot: to occur such that a second failure would allow air
flow through the l'CJIV.
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of components in the Helium Purification System (UFSAR Section,9.4.3.3.2) when
exposed to hot helium rather than by the cooling capabilities of the PCRV LCS. For
equilibrium operation below 35% ,of rated reactor power, recent analysis indicates
that the PCRV does not require depressurization to accommodate a permanent
loss of forced cooling (FSV UFSAR Appendix D.4 and Ref. 31); however, the
requirement for depressurization following accidental loss of forced circulation at
power levels below 35% of rated has been carried over into the TSUP from existing
Specification LCO 4.2.18 and is judged to be reasonable and conservative.

For assuring the efficacy of the containment and containment heat removal functions
(CDC 16, 38, and 50) during accidental interruptions of forced circulation cooling,
TSUP draft Specification 3/4.4.1 stipulates the time limits for initiating PCRV
depressurization after loss of forced-cooling. These time limits are a direct carry
over from existing FSV Specifica~tion LCO 4.2.18. For assuring the efficacy of
the containment and containment atmosphere cleanup functions (GDC 16, 41,
and 50) during PCRV depressurization, TSUP draft Specification 3/4.7.5 provides
for depressurization/filtration flowpaths through the helium purification system to
reactor building ventilation and exhaust systems. TSUP draft Specifications 3/4.4.1
and 3/4.7.5 provide partial equivalency to the functions assured by W-STS
Specifications 3/4.6.2 and 3/4.6.3. in terms of mitigating challenges to containment
integrity and removal of gas-boure radioactive materials. Ho'eer, the nature
of the respective challenges to containment integrity differ essentially between
the potential for temperature/heat-load-induced failures in FSV and the potential
for pressure-induced failures in ,the PWR. Further, the FSV, .depressurization
through the helium purification system removes virtually all gaseous fission product
contamination due to releases during normal plant operation whereas the PWR
spray and/or iodine removal systems accommodate the trapping pf iodine released
by fuel failures prior to and resulting from an accident. At FSV, PCRV integrity
prevents or mitigates the release of fission products to the reactor building during
long-term core heatup following Ioss of forced cooling. Any leakage of radioactive
material from the PCRV is furtherattenuated by the confinement afforded by the
reactor building (TSUP Specification 3/4.6.5.1) and by filtration by the reactor
building exhaust system (TSUP draft Specification 3/4.6.5.2). 'i

For assuring the efficacy of the containment and containment heat removal functions,
(GDC 16, 3S, and 50) duiringII&all normal operating, transient and accident
conditions, TSUP (Iraft Specification 3/4.6.2 stipulates the operablility requirements
of the RPCW/PCRV LCS, the',required redundancy in adjacent cooling tubes
on the PCRV liner, and the temperature rise limits on individual cooling tubes

. in various locations. Similarly, .,TSUP draft Specification 3/4.6.3 stipulates the
overall temperature limits for tlhi.,RPCW/PCRV LCS cooling water and for PCRV
concrete. TSUP draft Specification 3/4.6.2 requires the operability of both trains
for thie RPCW/PCRV LCS during powered operation of the reactor and when the
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CALCULATED BULK CORE TEMPERATURE exceeds 760°F. Only one train
is required to be OPERABLE otherwise. These requirements impose redundancy
during the most limiting conditions of plant operation and assure the availability
of one train as assumed in the UFSAR accident analyses. Restoration times are
48 hours for the inoperability of:one-of two trains required OPERABLE with
an additional 24-hour ACTION time to be in SHUTDOWN. Loss of both trains
requires reactor shutdown within 15 minutes. Restoration of the loss of redundancy
in adjacent cooling Lubes must be performed within 24 hours with a subsequent
24-hour ACTION time to be in SHUTDOWN if restoration is not accomplished.
The identification of new or unexpected hot spots due to observed increases in LCS
tube cooling water temperature rise must be corrected within seven days or reported
to NRC with plans for corrective action within 14 days. With a CALCULATED
BULK CORE TEMPERATURE below 760"F, TSUP draft Specification 3/4.6.2.2
also imposes requirements for asasuzng backup residual beat removal as discussed
above in Section 4.3.4 of this TER-

TSUP draft Specification 3/4.6.3, which is applicable at all times, allows only
24 hours to restore diverse temperature limits to within acceptable values followed
by a 24-hour ACTION time to be in SHUTDOWN if limits can not be so
restored. The temperature limits assure minimum and maximum operating values
for PCRV concrete as an initial condition for any accident or challenge (UFSAR
Section 5.4.5.3). Known hot spots on the PCRV liner (UFSAR Section 5.9.2.8)
are controlled per TSUP draft Specification SR 4.6.2.1.b by surveilling the average
temperature rise in OPERABLE L CScooling tubes in the affected regions.

The combination of TSUP draft Specifications 3/4.4.1, 3/4.6.2, 3/4.6.3, and 3/4.7.5
provide for the assurance of the containment function against the challenge of
thermally-induced failures due to potential accident conditions that are unique
to PCRV-enclosed HTGRs such as FSV. The containment function is assured by
effecting the containment heat removal function which is facilitated at FSV by
assuring the timely depressurization of the PCRV in response to a permanent loss
of forced circulation cooling. Under both normal operating conditions and other
accident conditions in which forced circulation cooling is continued or restored,
including accidental depremsurization, the continuation of the containment and
reactor coolant pressure boundary functions is assured by the operation of the
RPCW/PCRV LCS. Both trains of the RPCW/PCRV LCS are required for normal
opcration; only one train is required to accommodate accident conditions.

Also, in subsequent discussions with the licensee during NRC-initiated
teleconferences and, contrary to the licensee's positions given in Attachment 2
to Ref. 5, agreement was reached that TSUP draft Specification 3/4.6.4.3,
PCRV Integrity, would incorporate carry-over requirements of existing Specification
SR 5.2.24.11 with regard to tcsting yalvess use(lfor assuring confinement integrity by
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automatic isolation of thie RPCW (addressed in TSUP drot SR 4.6.2.1) and the
purification cooling water system (addressed in TSUP draft SR 4.7.5). In addition,
functional testing of the purification, water pumps per existing Specification
SR 5.2.24.g will be carried-over into SR 4.7.5 to assure confinement integrity against
leaks in the purification cooler during: emergency depressurizations.

However, the licensee's positions with regard to deleting explicit surveillances
on the PCRV LCS temperature and flow scanner instrumentation per existing
Specifications SR 5.4.4 and SR 5.4.5 were accepted since the intent of this
Specification is judged to be met by TSUP SR 4.6.2.1. Surveillance of
instrumentation that does not function to provide automatic actuation of safety-
related equipment is generally not required in the W-STS; however, discussions with
the licensee centered on the applicability of functional analogies drawn between the
PCRV LCS temperature scanner in assuring PCRV thermal barrier integrity per
UFSAR Section 9.7.3.1 and the Basis for W-STS Section 6B Specification 3/4.6.7.2
for the ice bed temperature monitoring system in ice condenser containments. The
judgment was-made that the larger thermal margins and longer thermal response
times of the PCRV thermal barrier compared to the PWR ice bed containment
were sufficient to accept the surveillanýce intervals in TSUP draft SR 4.6.2.1 without

requiring separate specific surveillances on the scanner instrumentation.

4.6 Cooling Water Functions

4.6.1 Condensate Storage Function

As indicated in Table 2, condensate. is not relied upon at FSV as a Seismic Category I
source of cooling water. The equivalent function at FSV is accommodated by the
supply of firewater using the Safe Shutdown Cooling WVater Supply System that
is addressed in TSUP draft Specification 3/4.5.5. This Specification is discussed
above in Section 4.4 of this TER._','

As discussed in SectionA4.3.2 of this TER, condensate supply for-the equivalent
emergency feedwater subfunction is from the condenser hot well or the condensate
storage tank; however, as also discussed, this equivalent subfunction is accomplished
by these SSCs only for nonseismically-induced transients. Firewater' is the
seismically and environmentally qualified source for Safe Shutdown Cooling, and,
consistent with the FSV licensing basis, only this source is the subject of Technical
Specification requirements.

4.6.2 Component Cooling Water FunctionsC

At, a PWR, this function is effected by the Reactor Auxiliary Cooling Water
System ms discussed in Section 9.,2.2 of the Standard Rcvitcw Plan. At FSV, as
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* described in UFSAR Sections 5.9 -and 9.7, the equivalent functions are performed
by the RPCW/PCRV LCS that is covered by TSUP draft Specifications 3/4.6.2 and
3/4.6.3. These draft Specifications are discussed above in Section 4.5 of this TER_
Heat from the RPCW/PCRV LCS!is rejected to the non-Class I configuration of
the Service Water System during normal operation and can be rejected to Class I
Service Water (TSUP draft Specification 3/4.7.4) or Class I firewater flow (TSUP
draft Specification 3/4.5.5) in open loop operation during abnormal or accident
conditions.

Also, during normal plant operation, other component cooling functions are
provided in the Helium Purification System (TSUP draft Specification 3/4.7.5) by
the Purification Cooling Water Subsystem (UFSAR Section 9.7.3.4) of the RPCW
System and by the Nitrogen Systemý(UFSAR Section 9.6). During depresurization
required to accommodate the permanent lose of forcd cooling as diseuswd in
Section 4.5 of this TER, the Helium Purification System (HPS) performs the safety-
related function of providing fission product removal in the depressurization flow
path. Per UFSAR Section 9.4.3.3.2, the RPCW with firewater backup is used
to cool the high temperature filter/adsorber; purification cooling water is used

";J to assure structural integrity of the flow path through the purification coolers
and confinement of fission gas leakage from the HPS; and liquid nitrogen is used
to cool the low temperature adsorber. Operability of these component cooling
subsystems is assured by the operability requirements for effecting primary coolant
depressurization per TSUP draft Specification 3/4.7.5.

4.6.3 Service Water Furnctions

As described in FSV UFSAR Section 9.8, the FSV Service Water Svstem is
Jfunctionally equivalent to that of the PWR as described in ,Section 9.2.1 of
the Standard Review Plan. However, the FSV non-Class I configuration of the
Service Water System supports the PCRV functions of assuring the primary
coolant pressure boundary (GDC 14) both during normal operation and during
the equivalent of cold shutdown conditions at FSV and provides the primary heat
rejection capability for backup residual heat removal through the, RPCW/PCRV
LCS during the equivalent of cold shutdown conditions, that is, when the

X• CALCULATED BULK CORE TEMPERATURE is less than or equal to 7600 F. The
inon-Class I configuration of the Service NVater System includes the three seismically
qualified service water punips with.associated Class I piping and valves as well as
the tiozi-Class I service water makeup sulbsystem consisting of the three service
water return pumps and pumlp pit and the service water cooling tower and fans.
Equipment comprising txth the Class I and non-Class I configurations of the Service
Water System constit~utes a set of essential loads (Updated FSAR Tables 8.2-4
through S.2-7) for the emergency diesel generators iii response to nonseismicallv-
Sindu(ced tramisients such as loss of offsite power. Both configurations can also
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be powered by the Alternate Cooling Method (ACM) diesel generator (Updated
FSAR Table 8.2-8). However, with the exneption of certain nonseismically qualified
safety-related equipment (service .water cooling tower fans and return pumps) that
is part of the ACM and surveilled per TSUP draft Specification SR 4.8.4.e.2
and Table 4.8.4.2, the non-Class I.,equipment of the Service Water System has
not been subjected to Technical Specifications requirements as part of the FSV
license and licensing basis, because, as indicated above, this equipment is normally
operating and is redundantly and diversely backed up by a Class I water supply
from circulating water makeup and with alternate flowpaths available through the
Class I firewater system.

W-STS Specification 3/4.7.4 requires two independent trains of service water to be
OPERABLE in POWER, STARTUP, HOT STANDBY, and HOT SHUTDOWN,
and has no requirement for OPERABLE trains otherwise.

For the Class I portions of the Service Water System., TSUP draft
Specification 3/4.7.4.1 requires the equivalent of two independent trains
to be OPERABLE in POWER, LOW POWER or otherwise when the
CALCULATED BULK CORE exceeds 760°F, but, on the other hand, TSUP
draft Specification 3/4.7.4.2 also. requires the equivalent of one train to be
OPERABLE when the CALCULATED BULK CORE TEMPERATURE is less
than or equal to 760°F. The independent Class I trains are supplied by circulating
water makeup (TSUP draft Specification 3/4.5.5). The operability requirements
of TSUP draft Specification 3/4.-7.4.2 complement and support meeting the
operability requirements of the RPCW/PCRV LCS as given, in TSUP draft
Specification 3/4.6.2.2. TSUP draft Specification 3/4.7.4.1 in general adopts the 72-
hour restoration time used in W-STS Specification 3/4.7.4; however, the ACTION
statements in the TSUP draft are relatively more complicated to account for the
backup alternate flowpath that is both afforded by and reliedupn in the firewater

system (TSUP draft Specification 3/4.5.5) that is also supplied via circulating
water makeup. TSUP draft Specification 3/4.7.4.1 also calls out ýspecific ACTIONs
necessary to assure cooling water supply to the emergency diesel generator coolers.

Thus, TSUP draft Specification 3/4.7.4 is judged to be functionally equivalent to
WV-STS Specification 3/4.7.4

4.6.4 Ultimate tleat Sink (Optional) Function

As descrilbed in FSV UFSAR S§mdtion 10.3.9. the two circulating water makeup
storage ponds of the Safe Shuttow'n Cooling Water Supply System (TSUP draft
•'1i~cificat ion 3/4.5.5) provide the functional equivalent to the seismically qualified

ixltitnate hea;it sink that is descrilbe<d in Section 9.2.5 of the Standard Review Plan
anid addlri-s.4d in \V-STS Specification 3/4.7.5. As described in FSV UFSAR
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Sections 2.5.1 and 10.3.9, the minimum nine day seismically qualified water supply
at FSV can be replenished indefinitely from other diverse sources after the storage
ponds' initial inventory is exhaustetd. Consistent with the FSV licensing basis, the
diverse replenishment sources have-not been subject to Technical. Specifications in
the past.

4.7 Spent Fuel Cooling Function

As indicated in Table 2, spent fuel cooling is assured both during and after refueling.
This cooling function is 'cited here merely for completeness in comparison to the W-
STS. The TSUP draft Specifications 3/4.9.3 and 3/4.9.4 are to be discussed in a
:separate TER. However, from the.standpoint of accomplishing the required cooling
function, the TSUP draft Specifications are judged to be functionally equivalent to
and more comprehensive than W-STS Specifications 3/4.9.10 and 3/4.9.11. From
the standpoint of iodine scrubbing, the robust design of the FSV fuel elements
and the gas-tight and water-tight ,design both of the fuel handling containment
system, which is purged with clean helium, and the fuel storage containment
system (UFSAR Sections 9.1.1 and 9.1.2, respectively) obviates the iodine scrubbing
function discussed in the Bases for the W-STS Specifications.

4.8 Steam Safety Valves (Steam Safety-Relief Functions)

Although not part of the functional analogies drawn between the W-STS and the
TSUP draft in Tables 1 and 2, the FSV Technical Specifications for the superheat
steam and reheat steam safety valves were included as associated components in
the package of draft cooling function Specifications. 3 1's,20  As described in FSV
UFSAR Section 10.2.5.3, both th esuperheater and reheater safety valves protect
the respective sections of the steam generator against overpressure in accordance
with the ASME Boiler and Pressure Vessel Code, Section III, Class A.

TSUP draft Specification 3/4.7.1.5 (Ref. 55) is applicable whenevcr fission heat is
* being generated in the reactor core:and is judged to be functionally: equivalent to W-

STS Specification 3/4.7.1.1. The FSV Specification requires the single low-pressure
reheater s.fety valve to be operable"at all times but restricts the reactor power level
for each inoperable aapcrheater safety valve (three per loop) in a loop by requiring
one op•erable superheater safety inceach operating loop for each operating boiler feed
pump (three total). Each lboiler feed pump is capable of delivering approximately
one third of the total feedwater flow capacity (UFSAR Section 10.2.3.1). The FSV
Specification is less restrictive than the W-STS in allowing a 72-hour restoration
time for an inoperable valve; however, the nature of the plant ch,'dlenge posed
by a steam line rtipture differs between the HTGR and the PWR. At FSV, the
oiprability of the safety valves pro~tects against ruptures of the steamn generator
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once-through-flow tubing or the rupture of high energy fluid lines to and from
the steam generator. Steam generator tube ruptures, whirli would be contained
inside the PCRV, are bounded by"accident analysis given in UFSAR Sections 6.4,
14.2.1.4, and 14.5.2 through 14.5.4C. FSV is not sensitive to overcooling transients
to the same extent that the PWR is due to steam line rupture (see Section 15.1.5
of the Standard Review Plan), but a significant steam line rupture at FSV will
actuate the Steam Line Rupture Detection and Isolation System, or SLRDIS (to
be included in TSUP draft Section 3/4.3.1), which will in turn initiate a loss of
forced A;rculation cooling from which the plant has to recover. However, SLRDIS.
actuation facilitates plant recovery of forced circulation cooling as discussed in FSV
UFSAR Sections 1.4.6, 7.3.10, 10.3.9, 10.3.11, 10.3.12, and 14.5.1. The 72-hour
restoration time for inoperability of a single safety valve as implemented in TSUP
draft Specification 3/4.7.1.5 differs from the W-STS but is judged-to be acceptable
for FSV since the nature of steam line rupture challenge differs between the HTGR
and the PWR.

TSUP draft Specification 3/4.7.1.6 (Ref. 55) requires only one safety valve on
each operating steam generator section to be OPERABLE for SHUTDOWN and
REFUELING. These provisions are functionally equivalent- to those imposed by
the last entry, respectively, in W-STS Tables 3.7-1 and 3.7-2 that require only one
OPERABLE safety valve on each operating steam generator of the Standard PWR
when rated thermal power is less than 42% for all loops in operation and less than
25% for all but one loop in operation. However, the W-STS requirements extend
only to HOT STANDBY since the steam generators are not necessarily required for
PWR decay heat removal in HOT.SHUTDOWN per W-STS Specification 3/4.4.1.3
and because the associated steam loads for the PWR would be small for the
prevailing thermal-hydraulic conditions below HOT STANDBY. TSUP draft
Specfication 3/4.7.1.6 conservatively requires an OPERABLE safety valve on each
operating steam generator section for SHUTDOWN and REFUELING because the
FSV steam generator sections are required for both normal and abnormal decay heat
removal under these conditions per TSUP draft Specifications 3/4.4.1 and 3/4.5.3.

4.9 Review for Identifying Other Cooling Functions in the FSV Licensing Basis

For completeness, the FSV UFSAR and Rcfcrence Dcsign Book (that is, system
design descriptions and design criteria) have been reviewed to identify other cooling
functions and associated SSCs that are unique to FSV but not covered by Techlnical
Specifications. None has been identified as being safety-related or important-to-
safety except as noted in Section 4.3.4 of this TER with regard to effecting residual

AIjj2. h: ]eat removal. In these instances, tile diversity in SSC design and the large thermal
mnargins inherent in the shutdown FSV reactor have been sufficient reasons for not
requiring Technical Specifications to be implemented for SSCs s.uch as the decay
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heat removal exchanger, the condensate storage tanks, the auxiliary boiler feed
pumps, and the two small (7% capacity) circulating water pumps.

There are other important-to-safety cooling functions that are addressed directly
or indirectly in the draft upgraded Technical Specification. These include cooling
of the control rod drive mechanism (TSUP draft Specification 3/4.1.1), the
PPS and analytical moisture monitors (TSUP draft Specifications 3/4.3.1 and
3/4.3.2.1), the three-room complex including the control room (TSUP draft
Specifications 3/4.3.3 and 3/4.7.9) and the reactor building environment (TSUP
draft Specification 3/4.6.5.2). The affected Specifications are addressed in a separate
TER.

5.0 CoT.clusion..

A comprehensive function-based evaluation has been performed for the TSUP draft
Specifications for FSV SSCs that perform safety-related and important-to-safety
cooling functions. This evaluation has compared the generic cooling functions
implemented in the W-STS to the equivalent functions implemented by the TSUP
draft. In each case, functionally equivalent Specifications were identified for the FSV
TSUP draft in comparison to the W-STS. In some cases, FSV SSCs that constitute
the preferred or primary success path for accomplishing a cooling function did
not require equivalent Specifications, because the cooling function, each of which
is addressed in at least one TSUP. draft Specification, could be accomplished by-
a diversity of non-Class I SSCs and.i's backed up redundantly by the seismically
amid environmentally qualified Safe Shutdown Cooling System. Without exception,
however, the TSUP draft Specifications were found to be functionally analogous
with and equivalent to the W-STS. This finding provides confidence that the

FSV TSUP draft Specifications are complete in the coverage of safety-related
cooling functions and ensure defense-in-depth through the diversity and redundancy
provided by the assured operability of the important-to-safety SSC configurations.
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Table 1. Correlation of Generic Cooling Functions &4
the Westinghouse Standard Technical

Applicable GDC'
Function/Subfunctions Implement

Primary Related

1. Normal Process Cooling 10 15. 33 3/4.1. Reactivity
(or Reactor 'Cooling .- Critical Core)

3/4.2, Power Di!

3/4.3.1. Reactor

3/4.4.1.1. React(
Coolant Circulat

3/4.4.5, Steam (

2. Normal Decay Heat Removal
(or Reactor Cooling---Subcritical Core)

a. Auxiliary Feedwater' (both the normal
startup/standby/shutdown feedwater
subfunction and the cmergency feed-
water subfunction)

Also, during phy
3/4.10.4, Reacto

I0.' 34. 44 45, 46 3/4.4.1.2 and 3/,
and Hot Shutdov

3/4.4.5, Steam C

b. Residual Heat Removal (RHR) 10,' 34

3/4.7.1.2, Auxilii
3/4.7.1.3, Conde

3/4.4.1.3 and 3/,
and Cold Shutdo

3/4.9.8 and 3/4.-
and Coolant Circ
Reactor Vessel

3. Emergency Core Cooling 35 36, 37 3/4.3.2, Engincei
Actuation Systen

3/4.5, Emergenc

16. 50. 38 39, 40 3/4.6.2. Containi
and Cooling Sysl

4. Containment Heat Removal

5. Cooling Water

a. Condensate Storage

h. Component Cooling Water

c. Service Water

d. Ultimate Heat Sink

b. Spent Fuel Cooling

10.' 34._44

44

45. 46

45, 46

3/4.7. Plant Syst

3/4.7.1.3, Conde

44 45, 46 3/4.7.3. Compon

44 45, 46 3/4.7.4. Service

45 44, 46 3/4.7.5. Ultimati

61. 44 45, 46 3/4.9.11, Water

'That is, the GDC that directly or indirectly invoke a cooling function. The GDC that
l'hat is, sections that relate to the structures, systems, or components (SSCs) tha

functions are not cited here.
'in current LWR designs, the auxiliary feedwater function is generally recognized as 4

(sce NUREG-0770). Per the Basis for Specification 3/4.7.1.2 in the W-STS, the emerg,
cooling subfunction must accommodate the effects of Seismic Category I events and the si

'Crit.rion 10 is cited here even though it is not cited in the applicable SRP section sin
'To accommodate accident conditions, the emergency feedwater supply source must be



ween the General DIsign Criteria (GDC) of Appendix A to 10 CFR Part 50.
pecifications (W-STS). and the Standard Review Plan (SRP) -z

W-STS Section(s)b Controlled Parameter(s) Primary SRP Sections

-ontrol System Reactivity control systems
operability and capability

ribution Limits Axial and radial power peaking

rrip System Instrumentation Reactor scram setpoints

Coolant' Loops and Operating status of primary loops.
m steam generators, and reactor

coolant pumps

nerators Operability of steam generators
(including structural integrity)

"r43, Nuclear Design

...;7.2, Reactor Trip System

4.4. Thermal and Hydraulic Design

.Cs tests:

Coolant Loops

,4.1.3, Hot Standby

Criticality without primary loop flow

Operating status of primary loops
steam generator and reactor
coolant pumps

nerators

y Feedwater System

ate Storage Tank'

1.1.4, hot Shutdown

16. Residual Heat Removal
lation and Water Level--

I Safety Feature
Instrumentation

Core Cooling Systems

-nt Depressurization
lis

[IS

ate Storage Tank'

i Cooling Water System

Operability of steam geherators
(including structural integrity)

System operability/availability

Availability and capacity of
Seismic Category I water source

Operability of-RHR loops

Operability of RHR loop and
reactor vessel water inventory

Automatic actuation setpoints
for coolant injection

Operability of high- and low-
pressure coolant injection

Operating status and availability

.10.4.9. Auxiliary Feedwater System (PWR)

5.4.7. Residual Heat Removal (RHR) System

AIA At.

Availability and capacity of
startup/shutdown water source

System operability

.i; 7,3. Engineered Safety Features Systems

6.3. Emergency Ccre Cooling System

6.2.I and 6.2.3. Containment Functional
Design and Containment Heat Removal
Systems

9.2.6, Condensate Storage Facilities

9.2.2. Reactor Auxiliary Cooling Water
Systems

9.2.1. Station Serv:ce Water System

9.2.5. Ultimate Heit Sink

9.1.3. SpentFuel Pool Cooling and
,Cleanup System

ater System

leat Sink (Optional)

vel.- tSorage Pool

System operability

Capacity /temperature

Water inventory

c listed in the SRI' and relate to such matters as seismic and environmental qualification are not cited here.
*emprise and control the cooling configuration or heat transfer path. Sections relating: to o verpressure relief

ompassing both a normal startup/standby/shutdown cooling subfunction and an emergency cooling subfunction
:y cooling subfunction is to accommodate a total loss of offsite power. Per SRP Section 10.4.9. the emergency
Il-break loss of coolant accident. I
the function accomplished provides for heat rejection from the reactor core.
:ismic Category I per SRP Section 10.4.9. .!, - O5j



Table 2. Correlation of Generic Cooling Functions/Subfunctions with the I
Program (TSUP) Draft, the Updated Final Safety Analysis Report (U

Fu nctions/Subfunct ions

I. Normal Process Cooling

(or Reactor Cooling-
Critical Core)

Implementing Sections of FSV TSUP Draft

3.0.3, Limiting Conditions for Operation
3/4.1.4.1. Control Rod Worth and Position Requirements--Operating

3/4.1.7. Reactivity Status

3/4.2.2. Core Inlet Onifice Valves/Region Outlet Temperature Limits

3/4.2.3. Core Inlet Orifice Valves/Comparison Regions

3/4.2.4. Core Inlet Orifice Valves/Minimum Hlelium Flow and
Core:Rcgion Temperature Rise

3/4.2.6. Power-to-Flov Ratio

3/4.3.1. Plant ProtectiveSystem

3/4.3.2.7, Power-to-Flow Ratio Instrumentation System
3/4.3.2.8. Core Region Outlet Thermocouplcs.
3/4.4.1. Primary Coolant Loops and Coolant Circulation

Cont

CALCULATED BULK
Core reactivity and powei
Directly: Reactivity devia

peaking anomalies due
Directly: Regionwise outh

Indirectly: Regionwise
Power distribution inferre

temperature and orificc
Core region coolant flow

Core power-to-flow ratio
Reactor scram and loop s
Instrument operability
Instrument operability
Operating status of heliur

2. Normal Decas Ileat Removal
(or Reactor Cooling
Stubcritical Core)

a. Auxiliary Fecdwater

Normal Startup/Shutdown

Fceedwatcr I or equivalent)
Suppl%

SIrn~erpcnc. 'cted,.itcr
,or equo•,I•'¶¶t I .uplý.

No exact Seismic Category I equivalent to LWRs due to unique
design and licensing histor) at FSV

3.0.5. Limiting Conditions for Operation
3/4.2.4, Core Inlet Orifice Valves/Minimum Hlelium Flow and

Core Region Temperature Rise

3/4.4.1.2. Primary Coolant Loops and Coolant Circulation
3/4.5.1. H1elium Circulators

3/4.5-.2. helium Circulator Auxiliaries
3/4...3. Steam Generators
3/4.5.4.1. Emergency Condensate and Emergency Feedwater

Hlcaders Operation
3/4.7.1.1. Boiler Fecd .Punipl

For deprcssurircd core c(o)ling given simultaneous loss of
reactor generated steam

3/4.5.1 through 3/4.. 1.1. as cited abo'e

t-or total loss of offsite wAer (non--seismic):
3/4.5.1 through 3/4.5.4,1. as cited above. and
3;4.7.1.7. Condensate Pumps

When ('B('J > 7 b(,.10
3/4.2.4 and 3/4.4.1.2. as cited atove, but, in general, all
SSCs addressed under the auxiliary fcedwatcr suhlunction
alo a1pp.l to assurinm' RIIR capabilit%

CALCULATED BULK i

Core region coolant flow

Operating status of heliuo

Operability of water turb

Operability of water turb

Capability for alternate v
Availability of high press

,-vd circulator drive
Availability of high press

(if needed) for water ti

Availability of high press
supply and water turbi

Availability of low pressu
supply and water turbi
to a combination of Cl

Forced circulation coolinj

that can redundantly a
Many are covered by 1
hut the diversity of cat
margins inherent in thi
in equipment configur:
forced circulation coolý

Forced circulation coolin

Primary and secondary f
inlet lcnih.raturt

Core average inlet tempc
pressure changes

Prc'ssurc limit in fucl h~ti

h Residual Ilea? Rerzio•,ll
IRiIRi

When C l(1 <- 7601-,•

3/14 f.2.2. Reactor liant Cooling Water/PCRV

liner Cooling System. Shutdown

During refueling %hcn fuel handling is being performcd

I)I1:1INI lION 1.I 2. t ore Average Inlet Temperature

3/4.9.1I Fuel Ilandlihn and Maintenance in the Reactor

.1,,'4 9. 1, 1 ucl lVindlirc Machinc



lrt St..Vrain (FSV) Technical Specification Upgrade
ý'SAR). and the Existing Technical Specifications

UFSAR Sections Equivalent Existing FSV
)*ld., P.., .. 4,035 n.. Q ;r.,; .. . dI n.ClD I

ORE TEMPERATURE (CBCT)
acaking',, i. .

on. Indirectly: Axial power
long-term burn-up effects'

coolant temperature.
)wCr-to-flow ratio

from region outlet
51it1ion

id/or temperature rise

itdown setpoints

circulators and steam generators

)R .EMIERATUR-
id/or tcm1perature rise

Pending 4.0.4/None
3.5.46 4.1.3. 4.1.4/5.1.5
None 4.1.8/5.1.4

3.6.7

3.6.7

3.6.7

4.1.7/ 5. 1.7

4.1.71/5.1.7

3.6.7. 3.6.8
7.1

3.6.7. 3.6.8
3.6.7. 7.3.3.1
4.3

4.I.9/5.t.8

SAFETY LIMIT (SL) 3.1/5.1.6

• .4.4./5.4.8

None/5.4.8

None/S.4.3
None

Pending
3.6.7

.4.0.4/None
4.1.9/ 5.1.8

circulators and steam generators'

e drive
drive

:er supply and structural integrity
c fecdwatcr for steam generator supply

c fcedwater and auxiliary boilers
iinc drive

fecdvater for. steam generator
dr I•.e '

condensate for steam generator
drive using (lass I E electrical supply
I and non-Class I components

'1here is a diversity of SSCs
implish forced orculation cooling.
hiical Specifications as indicated.
ie SSCs and the large thermal
:r.rmnic core allow for flexibility

, for accomplishiig RIIR h%

I'r( RV lincr cohling

ri'quired to meiasuur core a'cragc

mc;L controflled to Ilimit rt';iCtor

4.3. 10.2.I. 10.3

4.2.2

4.2.2
4.2.4

10.2.1, 10.2.3.3. 10.3

10.2.1, 10.2.3.1. 10.2.6

14.4.3.2. 14.11.2.2

10.2.1. 10.3.2, 14.3.6.
14.4 2.1, 14.4.4 2

None

4.2.1/5.2.7
4.2.2. 4.2.3/5.2.8. 5.2.9. 5.2.23. 5.2.27ý 1 ,:":"
4.31/53.10.53..11 5.3.12
4.3.4/15.2.7

4.3.2/5.2.7

A*L A ,,, i. Iai r , , -r

Cited ,lcw here

Cited elsewhere
None hor condensate pump

10.2.1. 10.3.
14.3.5. 14.4

Pending

None

9.1.1 4

1.1 4

4.2 I•. 4 2. 14/5.4.4. 5.4.11

I)l',.II I ION 2.24

l

4 7 1 'Nonc

4 11'. I!I J 'h1u ic 6 SD'Z. -7 o 2-,



Function /Subfunct ions Implementing Sections of FSV TSUP Draft

3. Emergency Core Cooling 3/4.5. Safe Shutdown Cooling Systems 01

Ti
SL
LU

4. Containment Heat Removal. 3/4.4.1. Primary Coolant Loops and Coolant Circulation
3/4.6.2. Reactor Plant Cooling Water/PCRV Liner Cooling System
3/4.6.3. Reactor Plant Cooling Water/PCRV Liner Cooling System

Temperatures
3/4.7.5. Primary Coolant Depressurization

5. Cooling \'ater

I,
a. Condensate Storage

h. CompN ent Cooling

c. Service Water

d. Ultimate Heat Sink
(Optional)

Condensate is not relied upon as a Seismic Category I source of cooling
water. The equisalent function is accommodated by firewater supply:
3/4.5.5. Safe Shutdowh Cooling Water Supply System

3/4.6.2 and 3/4.6.3, as cited above, under Containment Heat Removal.
i See also Service Water, 3/4.7.4. Firewater is Class I backup, 3/4.5.5

3/4.7.4. Service Water System

3/4.5.5. as cited above under condensate storage,

S

6. Spent Fucl Cooling During Refueling:
3/4.9.3, Fuel Handling Machine C

Post Refueling:
3/4.9.4. Fuel Storage Wells . C

'Local power peaking is controlled by reviewed calculations per TSUP Draft Specification Design Featu
under administrative controls per TSUI) Draft Specification 6.5.2.9.a

611oiever, the licensing basis is judged to be incomplete in comparison with regulatory guidelines and

vcrification against experimental data is not presented for these methods and models.
'Rcactivity status is tracked using the base reactivity curve that is approved per 10 CFR Part 50.59 under
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Table 2 (continued)

Controlled Parameters(s)

rability of scismically and environmentally qua
SCs for forced circulation cooling of reactor a
iter supply to stcam generators

U-"'IJFSAR Sections Equivalent, Existing FSV
That Form Licensing Basis Specifications (LCO/SR)

alificd 10.3.9. 10.3.10. Cited elsewhere
nd for 14.4.2.1. 14.4.2.2

c to depressurize PCRV following loss of forced cooling
ply of cooling water during reactor operation and shutdown

cooling water and 13CRV concrete temperatures

red flow path for PCRV depressurization

circulating water makeup storage ponds with operable
owpaths to firewater pump pits

cm operability

14.10.2
5.9. 9.7. 14.10. App. D

5.9. 9.7? 14.10, App. D

9.4A'3.3.2. 14.10.2

10.3.9 •

9 .7. 9.K

4.2.1K/None

4.2.13. 4.2.14/5.4.4. 5.4.11

4.2.15/5.4.5

ciin operability 9.

4.2.18/None

4.2.6/5.2.10. 5.2.24

4.2.13.4.2 14. 42.15/5.
5 4.5, 5.4.11

4.2.4/None

4.2.6/5.2.10, 5.2.24

4.7.2/5.7.1

4.7.3/5.7.2

CA\

4 p~.r '1

, day seismically qualified water supply with non-seismic
,ng-term makeup available

dhng coil outlet water temperature

2.5.1, 10.39

9.1.1.4

• ahle coiling coils, cooling water outlet temperature, air flow 9.1.2

5.3.4. The calculaed control rod withdrawal sequence is approved per 10 I:R Part 50.59

:,.cptance criteria. Analytical methods and mcsdels are not described in the UFSAR. and

ministrativc.controls per I'SUP Draft Specification 6.5.2.9.b.

!' i'U



Attachment 1

Scope and Guidelin'es. for the Fort St. Vrain (FSV),
Technical Specification Upgrade Program (TSUP)

I. Commitments' 3 by Public Service Company of Colorado (PSC) plus clarifying
comments in brackets.

P-1 Limiting Conditions for Operation (LCOs) will be revised to identify
the applicable operating modes, limiting condition and action statement
defining remedial actions to be taken if the limiting condition is exceeded.

P-2 All applicable operating modes will be clearly identified for each LCO.

P-3 Limiting conditions and action statements will agree with Final Safety
Analysis Report (FSAR) accident and safety analyses. [However, for
purposes of the TSUP, the interpretation has been made that licensing
bases will not be required to be added to the UFSAR at this time for
those Technical Specifications that lack such documentation. See 10CFR
Parts 50.34(a)(5)-and (b), 50.36(b), and 50.7 1(e).]

P-4 LCOs will cross reference the applicable Surveillance Requirement (SR) and
SRs will cross reference the applicable LCO. All LCOs will have associated
with them one or more SRs and all SRs will have associated with them one
or more LCOs.

P-5 Surveillances will be specified as necessary and sufficient to yerify compliance
with the associated LCO(s)..

P-6 SRs will describe the associated acceptance criteria.

P-7 Technical Specification statements will be unambiguous with a singular

interpretation.

P-S Terminology used in the Technical Specifications will be clearly defined.

P-9 Teclnical Specifications will be simplified if possible.

P-10 LCO format will be revised to include the LCO number and titlc,
applicability statement, LCO statement, action statement(s), and cross
reference to the associated SR(s). [Format has actually adhered more closely
to that of the Standard Technical Specifications than implied by this scope

itemn.1
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P-11 Technical Specifications will be reviewed and expanded as necessary to
assure accuracy, completeness, and consistency with existing design and
safety analysis documentation. [However, for purposes of the TSUP, the
interpretation has been made that licensing bases will not be required to
be added to the UFSAR at this time for those Technical Specifications that
lack such documentation. See 10CFR Parts 50.34(a)(5) and (b), 50.36(b),
and 50.71(e).]

P-12 The Technical Specifications will account for and utilize existing plant
equipment and safety systems. [This includes equipment changes made
during the TSUP reviews such as the 6-inch vent lines installed on the
main steam lines to meet Environmental Qualification requirements.]

P-13 The initial draft of the upgraded Technical Specifications will be
submitted to the Nuclear Regulatory Commission (NRC) by April 1, 1985.
[Completed.]

P-14 A schedule for the Technical Specification Upgrade Program will be
submitted to the NRC for information by December 14, 1984. [Completed.]

II. NRC Changes and Clarifications 1" Regarding the FSV TSUP Scope.

N-1 ANSI/ANS Standard 58.4 (1979 Edition), Criteria for Technical
Specifications for Nuclear Power Stations, will be used for guidance
regarding the content of the Technical Specifications [Ref. 51].

N-2 The bases for the Technical Specifications will be included in the upgrade
effort. [However, for purposes of the TSUP, this has been interpreted by
NRC to refer restrictively to the "summary statement of the bases or reasons
for such specifications" per 1OCFR Part 50.36(a) but not to the FSAR
"analyses and evaluations" from which the Technical Specifications are to
be derived per 1OCFR Parts 50.34(a)(5) and (b), 50.36(b), and 50.71(e)].

N-3 The Standard Technical Specifications for Westinghouse pressurized water
reactors (PWRs) will be used as guidance, where applicable, in performing
the upgrade.
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N-4 A thorough review of* the FSV-FSAR and other relevant design
documentation will be done to ensure the Technical Specifications are
complete and correct. ["Correctness" of the Technical Specifications was
interpreted by NRC not to mean that the FSV UFSAR had to be updated at
this time to support the carry-over provisions of existing Specification that
lack a formally documented licensing basis. See 10CFR Parts 50.34(a)(5)
and (b), 50.36(b), and 50.71(e).]

N-5 Operating experience to date will be considered and factored into the
upgrade effort.

N-6 The need for additional instrumentation or other hardware to ensure
compliance with the upgraded Technical Specifications will be considered
on a case-by-case basis.

N-7 Any hardware change, analytical effort, or developmental work, which may
be proposed by PSC as a result of the upgrade effort, will be scheduled for
completion at a later date if it cannot be done by July 1, 1985.

III. PSC Guidelines1 3 for Use of the Standard Technical Specifications (STS).

G-1 Plant modifications and backfits would not be undertaken to permit the
adoption of any Standard Technical Specification requirement.

G-2 It is outside the scope of the Fort St.. Vrain Technical Specification
Upgrade Program to utilize or consider any Standard Technical Specification
requirement which opens the licensing basis of the Fort St. -Vrain plant for
further justification or analysis.

.AprG-3 Significant research and , development efforts or analytical investigations
wvouild not be undertaken to determine how to utilize, or whether or not
a Standard Technical Specification requirement can be utilized at Fort St.
Vrain. Questionable Standard Technical Specifications requiring suchefforts
and investigations would not be utilized or given further consideration.

G-4 The mnunhering system of the Standard Technical Specifications and the
Standard Techinical Specification format, whereby each LCO is juxtaposed
to its associated SR, would not be utilized for the Fort St. Vrain Technical

Specification Upgrade Program. [Withdrawn, or at least not adhered to.]
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G-5 The Fort St. Vrain Technical Specification Upgrade Program will adopt
relevant Standard Technical Specification definitions where the definitions
are consistent with existing plant features and the licensing basis of the Fort
St. Vrain plant, i.e., FSAR terminology and analyses.

G-6 The Fort St. Vrain Technical Specification Upgrade Program will adopt
relevant Standard Technical Specification requirements, including limiting
conditions for operation, surveillance requirements, and surveillance
frequencies, which are consistent with existing plant features and the
licensing basis of the Fort St. Vrain plant as embodied in the FSAR.

G-7 Each Fort St. Vrain Upgraded Technical Specification requirement need only
be supported and justified relative to the licensing basis of the Fort St. Vrain
plant as embodied in the FSAR, and justification would not be required
regarding the Standard Technical Specification treatment of the same or
similar requirements for light water reactor plants.
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Attachmeit 2

GLOSSARY OF ABBREVIATIONS

AC Administrative controls

ACM Alternate cooling method

ACN Accession number

AEC Atomic Energy Commission

AFWS Auxiliary feedwater system

ASME American Society of Mechanical Engineers

CBCT Calculated Bulk Core Temperature

CFR Code of Federal Regulations

DF Design feature

ECCS Emergency core cooling sybt.em

EES Economizer-evaporator-superheater

FSAR Final Safety Analysis Report

FSV Fort St. Vrain

GDC General Design Criteria

HPS Helium purification system

HTGR High-temperature gas-cooled reactor

LCO Limiting condition for operation

LCS Liner cooling system

LWR Light water reactor

NFSC Nuclear Facility Safety Committee

NRC Nuclear Regulatory Commission

ORNL Oak Ridge National Laboratory

PCRV Prestressed concrete reactor vessel

PDR Public Document Room

PPS Plant protection system

PRI Potomac Rcsearch Institute
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GIbossary of Abbreviations (Continued)

PSAR

PSC

PWR

RDA

RHR

RHRS

SLRDIS

SR

SRP

SSC

STS

TER

TSUP

UFSAR

W-STS

Preliminary Safety Analysis Report

Public Service Company of Colorado

Pressurized water reactor

Rapid depressurization accident

Residual Heat Removal

Residual heat removal system

Steam line rupture detection and isolation system

Surveillance requirement

Standard Review Plan

Structures, systems, and components

Standard Technical Specifications

Technical Evaluation Report

Technical Specification Upgrade Program

Updated Final Safety Analysis Report

Westinghouse Standard Technical Specifications
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