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_ NOTICE -

‘This report was prepared as an account of work sponsored by an agency of the

United States Government. X\nthrf tjlu- United States Government O ABY Agency
thetedd, ot any of their ﬂnphm..umkn any warrasy, fx;m-unl or implied, or
aasutes any legal liability or reapousibility for any thard party’s use, or the renults
of such use, of any informntiun.)‘n’p;‘mrnms product or procens disclosed in this
report or represents that its use bv such third party would not mfnngc privately
owned rights. _“‘
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TECHNICAL EVALUATION REPORT

The Acccptablhty -of Fort St. Vrain Upgmded
Technical Specifications for Structures, Systems, and Components
- With Sa.fcty Related a.nd Important- to—Safety Coolmg Functxons
D L. Moses ;
Oak Rxdge National Laboratory

1.0 Summary

The proposed upgraded Techmcal Spccnﬁcatmns 1-3.34.55 for Fort St. Vrain (FSV)
structures, systcms, and componmtn (SSCa) that perform safety-related® or
important-to-safety’ cooling functions have been reviewed and evaluated by Oak
Ridge National Laboratory (ORNL): The subject Technical Specifications have been
found (1) to satisfy the FSV licensing basis as cimbodied in the FSV UPDATED
FINAL SAFETY ANALYSIS REPORT (UFSAR)® and (2) to provide a functionally

~ cquivalent set of specifications for, each of the cooling functions that are addressed

in the Westinghouse Standard chhmcal Specifications (W-STS).? As used here,
“functional equivalence” means that the FSV Specifications cxthcr implement the
same or very similar provisions as, thc W-STS or accommodate a cooling function

'in an equivalent manner that is umquc to the configuration of the FSV SSCs or to

the FSV licensing basis.

Py

~ The acceptability of the proposéd ﬁpgradcd' Technical Specifications for the FSV

cooling functions has been estal.ished using a methodology which is described in
detail in this Technical Evaluation Report (TER). Previous cffort by the staff of
the U.S. Nuclear Regulatory Commission (NRC) had emphasized establishing the
acceptability of the proposed upgmd( d Spocmc.nmns based solely on showing the
consistency of the proposed revisions with the FSV UFSAR and with the existing
FSV Specifications while using thc W.STS as general gmddncc especially with

‘regard to format. However, the comprchcnsx\e review and evaluation methodology

implemented by ORNL used the. W-STS to establish a more logical and focused
framework for assessing and cvaluatmg the completeness and adequacy of the
proposed FSV Specifications. The need for focus was necessitated in part-because
the FSV UFSAR (the licensing basis from which the Technical Specifications are
drawn) often lacks precision and. clarity as to SSC functional slgmﬁcanco This is
because the original FSAR was written under carly (1966) emerging guidelines for
content. The early guidelines ])0;}911(1 but do not specifically reflect the level of

~consistency currently required between technical specifications and the supporting
safety analysis reporti  Thus, the W-STS was used as a guide first to identify

generic cooling functions and then to assess and evaluate how the FSV UFSAR had
addressed cach function and whethier the proposed Specifications were consistent
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with the licensing basis in the FS\' UFSAR As discussed in Scctlonb 2 and 3 of
this TER, the ORNL methodology is judged to be consistent with the intent and
ohjectives 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 guideclines. Key steps in the ORNL methodology are listed as follows:

e ldentify a set of generic mﬂix}’g“fpnﬂi(mn that are cited a8 being important-
1o safrty i the General Design ‘Critenia (GDC) for Nuclear Power Plants per
Apgriutin A, Pm 30 o Title 10 ol the Code of Federal Rrgulatmm (that ia,
10 CFR Part 50, Appendix A)

e Correlate the list of generic coolmg functions with both:

.‘.
4

o the W-STS coverage of lnght ‘water reactor (L\VR) SSCs that arc required
to effect the generic coolmg functnom and

o the acceptance criteria for, L’\\ R SSCs that perforim such coolmg functions
as dincussed in the LWR Sgandard Rcmcw Plan (SRP).}° .i--.

e Using the correlated list of gcncnc coo]mg functxone that are. nnplcmcntcd in
the W-STS, identify the proposcd FSV Spccxﬁcahorw that addrc&s the same
cooling functions.

e ldentify the similanties and tlu dxffcrcncce between the FSV Spomhc.\tmns and

W-STS functional re qmumun\ mclu(hn;, l)r(u\dth and depth of coverage.

‘e Establish the tcchmcal and hccnsmg basis for differences bctwccn the FSV

© Specifications and \\ -STS bmcd on the FSV UFS AR.

e Review the FSV UFSAR :l;ﬁi\illﬁt both the existing and the proposced FSV
Technical Specifications to identify the licensing basis for umque specifications
and the need for additional coo]mg function spouﬁcatmns due to unique
functional requirements at FS\

.', w ot

¢ llm ALEC was the predecessor of the NR(, for regulation of commercial nuclear power facilities.

i
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e Compare and review both the exxstmg and the proposcd FSV Technical
Specifications to assure complctoncss and correctness. ’

With the concurrence and 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
beluw and listed in Table 2 of this TER are judged to be technically adequate and
acceptable.

iy

21 Regulatory and Licenaing [lun(m the Existing FSV TNlmirél; Specifications

The requrement for the nmrhi}pz«;u of the content of technical specifications
with both the coutent of salcty analysis reports and the usc of principal design
criteria to cvaluate the mcq)tn\{iliiy of license applications was established as a
fundamental basis for reactor plant licensing and regulation in the AEC’s statements
of considerations that accompanicd the proposed and final rule changes that
were issued respectively in August 1966 (Ref. 36) and December 1968 (Ref. 37)
and that aflected 10 CFR Panta ,;5‘(;).,34. 50.36,. and 50.59. Per ;fxc provisions of
10 CFR Part 50.36(d) as issued i December 1968, plants for which a construction

permit had been issued prior to January 16, 1969, such as FSV, 3% had the option

of developing technical s;xc:ﬁcntmns under the earlier 1962- nsucd regulations®®

although the commission retained;the authority to require upgrading the content
and scope of such met tcchmcal specifications at any time. | As evidenced

n

by Attachment F to Ref. 48, the applicant for FSV chose to, follow the 1968

“regulations®™ i the d(\(l()])lll( nt nf the plant technical spccxﬁcatlons

Ax expressed ln the AEC in 1906 and again in 1968 (Refs. 36 and 37). the
intent was to “establish a revised sy stem of technical spccxﬁcatxorns which focuses
attention on items more dircctly related to public safety” with “emphasis. . placcd
on two general classes of technical umttors...rcldtcd to prcventmn of accidents,
and. . related to the mitigation of the consequences of a('(ld('nts " The “revised
syvsten’ wias to Cprovide o s\\tvm.mc documentation [and s\stomdtlc analysis
and evaluation’] of the technical .m(l operational bases for spvcxﬁ(‘atmns and [tol
provide guidance as to the content of preliminary safety analysis roport and [final]
safety analysis reports required for permits to construct, and Il(‘onsos to operatec.
production or utilization faciuties.” The AEC’s 1968 statements of considerations®”
further clarified the AEC’s intent, tlmt, “the analysis and C\aluatxon of the facility
required under [10CFR Pdrt] 50.34 must provide (1) the necessary information from
which technical specifications will be selected, and (2) the detailed bases for the
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specifcations derived.” To parabhg,éSe 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 mcludc “the principal design criteria, the design bases and the
rclation 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 specifications*?- and for the content and organization of safety

nunlysin reports.*! The AEC guidelines for the content of technical specifications
further clanfird the level of detailed analysis and evaluation expected in the safety
analysie rrjewte {run which the qm&n!uun are to be denved (-v pp. 11 and 26,
ftet a1y

I sdcditeons, the AEC statemnents u( roxmdcrauom cited successive oct- of proposed
principal demign eritenia that were. mnwd by the AEC respectively in 1965 (Ref. 42)
and 1967 (Ref. 43). "Although llulm'qucm]\' subjected to other revisions, the final

and current set of general designcriteria (GDC) for nuclear powcr reactors was
Sssued s Appendix A to 10 CFR"'Pm 50 in February 1971 (Rcf 44), which was

tswe than two vears after the ine

nee of the revised technical apocxﬁcatlons and
safrts analvas report rule and assonated guidelines. As proposed in Attachment E
t- Amendient Noo 10 of the FSY, Preliminary Safety Analysis Report (PSAR)*?
atut As necepted in Section 6 of the:AEC's 1968 Safety E\’a]u&hon“ supporting the
FS\ construction penit, the llccxmng basis at FSV is conditioned onlw on meeting

“the intent of the applicable criteria™ from the 1967-proposed set of GDC and not

h'

nrorons adhierence to all of the 1904 pmpuwd criteria, which were acknow ledged as

L l-w ‘u written based on expenience with water-cooled rcactore This position
wie no! altered by the AECs 1'7.'.‘ Smety Evaluation*™ that mpport(‘d the FSV
opetating lxuxm and th.\t Wits s

ml niter the 1971 regulation proumlgatmg the

Both the originally proposed FS.\J’ Technical Specifications in Attachment F to

Ameudment No. 13 of the FSV PS AR“ and the 1972-final proposal in Amendment
No. 25 of the FSARY™ followed the fonn.\t given in the AEC’s 1968 guide to technical
specitication content A Per S((lmn 7.0 of the AEC’s 1972 Safety Evaluation,*” the
changes between the proposed Sp('c'h(.\tmns in Amendment No. 15 of the PSAR*"

Itr TCER Part 50, Ha)(h »), the FSY prtlunm:\r\ safety analysis report \\as oh\loud\ exempted
from this latter requirement since the construction periit was issued prior to Jnnuarv 16, 1969,
but, per 10CFR Parts 50.34(a)(5) and ‘50.36(b) and (d), the FSV final safety annl\sv; report
supporting the operating license was not exempted from being made current consistent with the
intent of CEFR Part 50.34(b)(1) through (l))((‘n)

I: .
el f;
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. transients,

and those in Amendmcnt No. 25 of the FSAR*? were the rcsult 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 sddition, both the FSV PSAR ‘and FSV FSAR adhered to the organization
guidelines of the AEC's 1060 mndr" however, the content of the FSV FSAR,

particularly with regasd to ntubluhm( the detailed bases for the FSV Technical
" Speaificatuma, 10 pigen! to have adbered lems closely to the recommendations of

ather the 1966 v tlw 1964 nudﬂ“" Of course, the FSV FSAR both was

- wntten and subimtted by the apphcuu and was reviewed mlnuumally by the-

AEC prior to (1) the November 1970 insuance of the “Safety Guide™ series, (2) the
February 1971 issunance of the cuﬁdit GDC, (3) the November 1971 issuance of
the “Information Guide”™ acriem, (4) the November 1972 combining of the Sa.fety
and Information Guides into the, chulntor\ Guide serica and concurrent issuance

“of revised format and content gmduw for safcty analysis reports,®® and (5) the

subsequent developtnent of the -uuulud review plans that are based on using the
1971 set of GDC aned tlie l(rxuh\tnn Guides to derive acceptance criteria for plant
zuidance for the content of FSARs to support
the derivation of techiuceal s]n-ciﬁc‘é\}\i;(»)xxs was developed either during the latter part

licensing. Thus, curtent tegulato

of or subscqucnt to the FSV liccnsiiig activity for the operating license.

[

3637 that accompanied the 1966-

proposed and 1968 finnl rule clmm:m affecting 10 CFR Part 50.36 with regard

Finally. i the stm:uu nts of roxx\ldvrunnm

to the content of techneal ~1nuhc.nmn~ ‘the AEC indicated thv intent to make
available sample or exnmple luhmc‘d specifications for apphcmxls and licensees
to follow in the development of. plam specific specifications. , The AEC’s 1968
guide!’ to technical specification. comont cited three such examplc specifications
which are very similar or l(l(:lltl(‘;d! to the format adopted in the FSV existing

The initially tn\lcmm-d Class | system -por;-tlw initially proposed Technical Specifications included

both smali (121 3 v capacity) condensate. pumps, both auxiliary boiler feed pumps, both condensate

storage tanks, the decay heat removal, exchanger, and the emergency condensate header. By

inference drawn off the docket recordy; onl\ the cmergency condensate header out of this set
of equipment was determined by AEC review to meet design requirements for the design basis
carthquake and the maximum u)rna(lo.v However, the FSV UFSAR still credits the use of this
cquipment as ‘part of the primary success patlns in response to nonscismically-induced anticipated

3]
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Specifications. Subsequently, as noted in the Foreward to ANSI/ANS -58.4-1979
(Ref. 51), the AEC’s Standard Techmcal Specification (STS) Program was initiated
in the spring of 1972, and, as noted in Section 16.0 of the Standard Review Plan,'°

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 atill being licensed, and ANSI/ANS-58.4-1079 represents a' retrospective
attempt at developing such guidance from experience with the subsequent STS
rxamples  In additum. the ANSL A.ndud has wn bwen ﬂ)dﬂtll'd ﬁ-muny by the
NRC bo wsnversal applwetoe ¥

PRI
w -

2.2 Basr Obyectives and Scupe for the Specification Upgrade
. L . .

i
i

Consistent with the provisions of 10 CFR Part 50.36(d)(3) lmd in accordance
with the recommendations of the NRC's 1984 audit of FSV operations,!’ Public
Serviee Cotupnny of Célorado (PSC) initinted a Techuical Specification Upgrade
Program tTSUP) 10 enhance the “clarity, complrteness, and correctness” of the
existing Tev hitneal Specifications. ” PSC and NRC agreed upon both a scope!3-14
for nupiementing the TSUP and., a st of guidehnes'® for applying to FSV the
format and coverage of the current, Staud.ml Technical S]xcxﬁcatlons (STS)®13-17
that have been approved by the ;\RC for generic application to current generation
LWRs. The W.STS* and -\\Sl/»\\S 58.4-1979 were chosen as the standards for
guidanee in developing a complete set of specifications in the FSV. TSUP, but these
docnments were not stipulated .u,]‘):gmdmg neceptance criteria for the TSUP.
’ TRk ‘ o .

The ites constituting, the ]SLI’A\U»;N and the STS application guidelines are
listed in Attachment 1. As indicated in Attachment 1, these items are designated
respectively as P-1 through P-14.for the TSUP scope commit:‘tcd to by PSC
(Attachment 1 to Ref. 13). as N-1 through N-7 for the additional scope items °
imposed on TSUP by the NRC (Flu losure to Ref. 14), and as G-1-through G-7 for
the STS application guidelines recommended by PSC (Attachment 2 to Ref. 13). In

particular, the PSC guul( line G-7 stipulated the position that the FSV Specifi¢ation

requirements are only to be justified against the FSV licensing l)(\me embodied in the
FSV UFSAR, and PSC guidelines. G- 2 and G-7 stipulate that no STS requirements
will be considered or utilized \\lnch open up the FSV licensing -basis to further
analysis, justification or lmc}\hmng of LWR requirements. Similarly, the NRC has
interpreted that scope items P- 3 ‘P-11, N-2 and N-4 are not mecant to require

~additional analysis at this tune db p.xrt of the TSUP nltlxough thc provisions of
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changes to the existing Spcciﬁcat‘i;ms, the proposed upgraded Specifications

'(Enclnsuro 3, Ref. 26).

e

‘IOCFR Parts 50. 34(a)(5) and (b), 50 36(b) and 50.71(e) have not becn categorxcally
waived as applicable to the bases of the upgradcd Technical Spccxﬁcatxons

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
proposals!!® 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!? to address the
subset of SSCs comprised by the helium circulators, the steam generators, and the
liner cooling system (LCS) for tlu- prestresand coacrete reactor vessel (PCRV). In
February 1986, the licenser ru;umdul with & counter proposal™ (ut qmﬁcauona
for the heliutn circulatoes, the -tﬂuv ,‘ﬂu‘flllﬂ lmd the PCRV LC

H’

1y
AR
i
o

2.4 Summary of ORNL Rr\ ew Actnn)

In March 1986, under the dnr«-tmn of the NRC Lead Engincer, G. L Plumlee, III,
the ORNL review of the proposed Technical Specifications'1®=2° was initiated.

- With the concurrence of the NRC Lead Engineer. this review expanded in scope

to address the cooling functions in a comprehensive and consistent manner. The
approach used in the ORNL teview s outlined below in Section 3.0 of the TER and
the results of the review ate discussed in Section 4.0. i

Based upon the ORNL review, a.dx:xft set of comments and a marklip of the affected
draft specifications were provided. lo the NRC'Lead Engineer in ‘\ugust 1986. After
revision based on consultation with, the staff. a final draft was prm)dod to NRC

“in November 1986 with further minor . changes submitted in January 1987. These

comments were accepted by the NRC Project Manager and for\mrd( d as NRC
comments to the hccnsv« m \pn] 1954 (R(f 21). ;i :

During the initial rev ew poriod . addmoxml changes to the cxxstmg Technical
Specifications were proposed as ne \\ licensing actions to address both the need
to prevent core channel flow nlstdbllltl(‘a under low flow condltxons“ ~2 and the
recent changes in FSV SSC cmxhg\‘xﬂr__.ltmns due to Environmental Qualification under
10 CFR Part 50.59 (Ref. 253). In May 1987, to account for the impact of these
1,2,20

were reviewed again by ORNL! at the request of the NRC Lead Engincer

" (Dr. K. L. Heitner). Based on this. review, additional comments and ‘markups

were prepared by ORNL in June 1987, and these were forwarded by NRC as part
of a request for additional mfornntlon that was sent to the llconscc in July 1987
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The NRC and NRC contractors (including ORNL) held a meeting?” with the licensee

on August 25 and 26, 1987, at which;time the licensee’s responses to Refs. 21 and 26
were discussed in detail. Based on thé August 1987 meeting, the licensee forwarded
a submittal?® to NRC on November 19, 1987, that included proposed revisions to
the cooling function Technical Specxﬁca.txons and responses both to the initial set of
NRC comments?! and to the subsequent NRC request for additional information.?
On December 2 and 3, 1987, the NRC and NRC contractors (including ORNL) held
another meeting?® 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 submittal® on December 23, 1987, that included
final drafts of the cooling function upgraded Technical Specifications and revised
responscs both to the NRC commmta" and to the NRC request, for additional
nformation.?® Further minor m'mom have been subtmitted -ulm-qucmly 4.8.8¢

3.0 Approach

This TER documents a review and evaluation of the aet of PSC. proposed draft
upgraded Technical Specifications! 72:24% that are to apply to those FSV structures,
systems, and components (SSCs) that execute safety-related and important-to-
safety cooling functions. For FSV, safety-mlated SSC configurations (UFSAR
Appendix B.5.2.7 and UFSAR Tablm 1.4-1. 142, and 8§2-8) are defined to be
those that constitute the pnmnn or backup success paths that mitigate the
consequences of accidents, transients, malfunctions, and other challenges to the
integrity of fission product barrers as descritexd in the UFSAR. At FSV, safety-

related SSCs are required to be and are scismically and env 1rnnm(‘ntall\ qualified,

“with the sole exceptions, bcmg a few componcmq of the Alternate Cooling Method

(ACM) configuration (UFS AR Sechon 8.2.8.2 and Table §.2-§) that is relied upon

to mitigate the consequences of dxeruptnc faults or events, such a major fire. in the

~congested cable areas. Important-to-safety SSC configurations are de fined herein to

be those that constitute preferred primary success paths that ])r()\ldc ‘reasonable
assurance” of public health and safety by mitigating the consequences or effects of

“accidents, transients, malfunctions, and other challenges as described in the UFSAR
" but that have not been required to be seisnically and environmentally qualified as

part of the FSV licensing basis. At PS\’ cach important-to-safety SSC configuration
is redundantly backed up by a safety-related SSC configuration. Since the failure of
any nonsafety-related portions of thc important-to-safety SSC configurations that

are defined herein for FSV has l)(‘('n dvtormmod not to adversely .1ffoct the function

]
of safety-related SSCs, the pr()\xsmns of 10CFR Part 50.49(b)(2) d() not apply to
the nonsafety-related electric (*qmpmcnt that is associated with xmpnrtmxt to-safety
SSC configurations as defined (md dmcue'« d in this TER. :
. (gg‘
To conduct the review and. \.Lluzmon in a logical manner, the first etop was to define
a set of safety-related and nnportam -to- safety cooling functions and subfunctions

1 ,‘l
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that would be expected cither 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,*3 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 6n 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- thh regard to such functions. as cooling water,
residual heat removal, and the temperature-reduction function of the containment
heat removal system, this lack of spe‘tf:iﬁcity 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 Scctxon 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-proposed GDC as was FSV. Also, the Donald C. Cook Technical
Specifications were not ‘approved untxl 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 \\nlmut requiring
strict adherence to the later regulations as part of the licensing basis. Further.

‘this precedent stems from the STS program itself, which is being used here as

guidance for the FSV TSUP. In addition the NRC staff has perforined at least one
recent safety evaluation for a FSV llcon%c amendment invoking the current GDC as
},,lll(]dnC(.‘ rather than the 1967- prop()scd GDC (sce Ref. 53). 3

By addressing generic cooling funcuons " the evaluation of the ’FS\ TSUP draft
agammst guidance of the LWR STS ds performed in this TER lms: d on “functional
analogics™ as opposed to “SSC (eqmpment) analogies.” Eqmpm(‘nt analogies
are mappropriate because cqu:pmcm can vary with different rcactor types, but
functional analogies should be more consistent among different reactor types and
should be independent of spe cific SSCS that may be used to .u‘rnmpllsh a given
function in a given reactor type. Furth(‘r by addressing “functmns the evaluation
focused on the “intent of”™ the. (:DC as opposed to specific (‘qmpm(-nt related
requirements; thus, thé ev nluatmn,'\‘x‘;xlxz( 'd the current GDC in a manner analogous
to and consistent with the way in which the 1967-proposed GDC were factored into
the initial FSV lice nsing.  As (hscussod in Section 2.1 of this TER, the licensing

basis for FSV is that FSV has l)ecn hdd to meeting the intent of but not a rigorous |
adherence to specific GDC. Lo : ‘

[
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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 Rcview'P.lqn'o 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 specitications 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 w:th regard to developing technical specifications
but is updated here to be consxstcnt. with current regulatory guidance. However, as
discussed below, care has been excrcxsed to assure that FSV Technical Specification
requirements were only defined against the FSV licensing basis and not against non- -
applicable W-STS requirements nor L\V R-specific regulatory guxda.ncc that would
be inappropriate for FSV. n

The resulting list and correlation of generic safety-related and irﬁmrtmt-t&s&fcty .
cooling functions are provided in Table 1. Having identified the correlated list of
generic cooling functions that a.r_gjvb‘;oth performed by LWR SSCs and subjected to
technical specification rcquiremé‘xi‘ts; 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 givéxlfi'ixl the FSV UFSAR with the list of generic
cooling functions. This correlation. proccdurc has actually been accomplished in an
interative manner as discussions lxa\ e proceeded in NRC meetings with the licensce.
Much of this discussion has focused on clarifyi g the FSV licensing basis due to the
liuck of clarity in the FSV UFSA.R The NRC comments given in Enclosure 1 to
Ref. 21 reflect the results of thc nmml attempt to correlate. tlu‘ proposed FSV
upgraded Technical Specxﬁcatlons and licensing basis with the' cooling functions
listed in Table 1 with the sole cxceptxon of spent fuel cooling which was not included
in that iteration. Table 2 reflects, thc final correlation of cooling {unctmm with the
proposed tinal draft of the affecte (l T( chnical Specifications as submitted in Refs. 3
thronel 5. '

i
7

In the process of correlating the proposed Specifications with the generie cooling
functions identified in Table 1, the provisions of the proposed FSV Specifications
were also compared both \vit‘l‘x:_"‘tl}'w provisions of the existing FSV Technical
Specifications and, as indicated previously, with the licensing basis embodied in the
FSV UFSAR. The results of this.correlation are also recorded in Table 2. Further.
relevant portions of UFSAR Chaptérs 3 through 10 and Chapter 14 were reviewed in

‘detail to establish the-existence of any potential cooling function requirements that

i

10
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might warrant Tochmcal Specifications. The results of these reviews are documented
in the following section of this TER N

4.1 Top-Level Diﬁ'crenc,és Between f.he 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. Howcver, there are se -eral top-level differences between
the proposed FSV Technical Sp«nﬁrnuona and tue W-STS that should be noted
first with regard to cooling Iunrlmm These differences arise pnmanly from the
inherent differences between the !hrrmnl and structural chanﬂm-uu of the High-
HTCR) and those of the prﬁ-unwd water

reactor (PWR).

related SSCs in the W-STS.
Impact: Operational modes uc not used for this purpose nt FSV: another
mechanism is cmplo\(-d based on a calculated paramctcr with the

calculation controll(-d h\ a Technical Specification.

‘-t

\(1 r)

. Thc manner in which the S;wcnhc.\tmne mldrcse incore power; pcakmg

i :.: E
Impact: FSV lacks incore ﬂ\xlégrvx_ixmppiug monitors but uses (11‘,) thermocouples
to momtor core regionwise outlet gas-How temperature per Technical
Specification rcquir(méntq and (2) Technical Specification Design
Features and Adxmmstratwc Controls on ncutromc calculations to

assure acceptable po“cr pcakmg
e The use of s.\qu\ related SS(\ to assure coolant mr(‘u]dtmn at FSV versus
coolant injection m PW Rb in nrunmn(xl«xtmg the e n(‘rgc-ncv core cooling

function. ' g

te s

ot ot

Impact: The equivalent eme fg«'nbv core cooling function and the eguivalent
cemergency feedwater subfunction at FSV are accomplished using a
combination of both (lxwrso and common subsets of SSCs to cffect’

“emergency’ forced anpnl ition of primary and sccondary coolant.
!
a
i
1

11
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e Long thermal rcsponse txmes tmd relatively large thcrma] nargins to fuel
damagc in the FSV core. ’.:3“‘

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.

; The combination at FSV of file 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 thcrma] ruggedness of the PCRV has been shown
in Appendix D to. the FSV UFSAR accident analysis to preclude
exceeding the dose gmde.me- of 10 CFR Part 100 under extreme
conditions. Bccausc iof the PCRV, the hccnsmg history at FSV
allows in some cucs less restrictive ACTION times for achieving -
SHUTDOWN due to redundant SSC inoperabilities than for that of
cquivalent-function SSCs in the W-STS. However, in regard to the
containment function, the FSV TSUP draft Spccxﬁcatxons require more
restrictive’ ACTION txmes than for equivalent- functlon SSCsin the W-
STS. 0

: vl "5’

Each of these principal differences is discussed as follows. Where j\;dgcd appropriate

in these discussions. the LWR .specification requirements are addressed first to

establish the context for comparison and to facilitate review by “auditors who are
presumed to be more familiar \\nll LWR requirements. This ordormg does not

. nnpl\ that LWR requirements arc to be used to define FSV requirements but that

unique and yet functionally analogous requirements are to be found in the FSV
hicensing basis, R : N
Opcrational Modes. The operational mode definitions in Table 1.2 of the W-STS
are dclineated based on the relative value of the average coolant temperature as
wel! as on the reactivity condmon and the rated thermal power level excluding
decay heat.  Since the PWR reactor coolant must be maintained as a liquid.
particularly at reduced pressurey; (lnrmg shutdown and re fm‘lmg the operational
mode definitions in the W-STS drc used to demarcate thermodynamic and thermal-
hydraulic limits on the allowed core conditions. Within the W-STS, this implicit
demarcation s utilized via the APPLICABILlT\ statement m the Specification’
LIMITING CONDITION FOR ()PER ATION (LCO) to impose thermal limits on
the redundancy requirements for- SSCs with safety-related coolmg functmns.

;‘ t I,
Uunlike the W-STS, the FSV opcmtumdl mode d('ﬁnmons in Table 1.1 of the
proposed upgraded Technical Spcc:ﬁratmns are delinecated bascd primarily on
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“operator-controlled switch positions that activate or deactivate interlocks in selected

systems as well as on rated thcrmé.l power excluding decay heat. In 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-
relatea 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. Proposed LCO 3.0.5 (Ref. 4)

is a direct carry-over of existing F SV‘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 ih‘S:rARTUP (<5% rated thermal power excluding
~decay heat), SHUTDOWN and REFUELING whenever the CALCULATED BULK

CORE JEMPERATURE is ddermmrd to be less than 760°F. The 760°F limit
correnponds to the opcrahonnl limit of 760°F imposed on core inlet coolant
temperature. Having a core average temnperature less than 760°F provides margin
to the temperature at which damngé to components in the primary coolant system
can occur and subs'mntml margm to the temperature at “hxch fucl damage can

o ‘ ‘
l‘ .

Incore Power lf« aking. Because of, llw high operating tcmpcraturc of the graphite
core structure in FSV', the tochnnl«m for ncutron or gamma flux detectors that
could operate effectively incore was nut available at the time that FSV was licensed.
Thus, incore power maps during corc opcration are precluded in the FSV design
and are not used to assess power. peaking limits as is done in the P\WR per
SURVEILLANCE REQDIREME\'TS (SRs) in W-STS Section 3/4.2. However,
because of the high temperature capablhtv of the FSV fuecl partxcles in retaining
fission products. the high heat capacxt\ of the large graphite core structure, and
the single phase of the helinm gns .coolant, the power peaking paramctcrs that are
subjected to LCOs/SRs in the W-STS, such as departure from nucleate boiling and
core peak heat flux lnmts are not. rclcvant to the potential challcnges to thermal
limits in FSV. On the other hand, becausc of the individual coolant, channels through

~ the large. down-flow graphite core in FSV, coolant flow, pressure, and temperatures
must be controlled under decay hcat loads to preclude channel flow stagnation or

flow reversal and the resulting pqtunml for local undercooling of the fuel. Thus,
mcore power peaking i1s a concern primarily only at power in the up-flow open-
lattice PWR core, but (‘nmrollmg local power-to-flow ratio is also required during

shutdown in the HTGR until de c.«n hr-dt loads beconae msxgmﬁcnnt in comparison
to the capability of the solid core: tu conduct heat away from local hot spots.

';'?i,i*,' f _'ﬂ .

.Because of the licensing history at FSV, the calculation of axial and local neutron

power peaking effects during operation is controlled per TSUP draft Specification
DESIGN FEATURE (DF) 5.3.4.:, The allowable control rod wit?drawnl sequence,

* | 13
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whxch directly affects axial &nd radxa.l power peaking, is estabhshed for each
fuel cycle by the calculations performed under TSUP draft Specxﬁcatxon 5.3.4.
Anomalies in unmonitored axial power perking 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 Specxﬁcatxon 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).* Gross

~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 and 5.3.4 cited above, and (2) by limits placed on

regionwise coolant flow rate and/or;temperature rise (that is, indices of regionwise

~ power-to-flow ratio) by TSUP dmft, Specifications 3/4.2.2 through 3/4.2.4. A core

integral limit on power- to—ﬂaw rnho is also mamuuncd per TSUP draft Specification
3/4.2.6. ; '

Coolant Circulation vs. Coolant ]n" jection. The PWR core rcquirés cooling for both
normal operation and decay heat: rcmoval by using liquid water to wet the surface
of the fuel clad. During accndcms from powecred operation and mvolvmg either
loss of coolant or loss of flow, the, P;,\VR roqmrcs rapid rcplcmshmcnt of cold water
entering the core. Therefore, thc PWR emergency core cooling system (ECCS)
1s designed to provide hxgh prcssurc and low pressure coolant injection to rapidly
replenish coolant, and the PWR aumlmry feedwater system (AFWS) is designed to
provide a seismically qualified source of water to the steam generators to rapidly
provide backup cooling (‘apabllxt\' 1f primary coolant flow can be maintained or
restored following accident mnmuon For certain cases of the smnll break loss of
coolant accident or of loss of lwalksmk the PWR ECCS can prondc injection for
bleed-and-feed cooling that is fun t'oxmll\ redundant to the omcrgcncv feedwater

'On the other hand, FSV cannot "s'uﬁ'er a loss of coolant accident in the same since

as the PWR because the FSV coolant is a gas, and the graphite core has high

. ,a .'»: {

Related issues, such as the lack of a quality-assured, documented licensing baals against which the
NFSC would be expected to perform its review, audit, and approval functions and to maintain
records of the same for inspection, were cla.wlhcd by NRC as being outside the TSUP scope but
subject to putential future requests for additional information. . The TSUP draft is judged to
provide an adequate frame, qurk for quality control and quaht\ assurance for safety-related design
activities that can atlect power distributions and the nargins to core thermal limits; however, the
licensing history at FSV indicates that NRC allowed the lice ‘ce to accept internal cognizance
over these aspects under 10 CFR Part 50.59 without requiring a documented licensing basis with
regard to the use of quality-assured analytical methods, models and data.

14
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heat capacity that precludes the’-jfxéed for the immediate continuation of forced
circulation cooling as long as shutdown is achieved. FSV can potentially experience
cither a significant decrease in. the coolant gas density due to'primary system
depressurization to atmospheric préssure 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 that the primary success path for accomplishing the
cquivalent emergency core cooling funct:on at FSV is a sct of Class 1 SSCs which
coustitute the SAFE SHUTDO\VN COOLING SYSTEM and that the primary
success paths for accomplialiing thc ‘equivalent emergency feedwater subfunction at
FSV are, depending upon the initiating event, the combination of other non-Class
1.SSCs operating in conjunction thh a subset of the Class I SSCs. Although FSV
Class I and non-Class I SSCs are opcratcd in conjunction with cach other to provide
primary success paths to accommodate certain events, as dascribed in FSV UFSAR

~Sections 1.4, 8.2 and 10.3.10, separatxon and independence are maintained; however,

this TER does not specifically review, ‘such SSC configurations against the provisions
of current GDC 1 through 5, 22 through 24, or 29 with regard to issucs of separation
and independence. Per Ref. 46, FSV has been found to comply \\nh the intent of

~ the 4EC’s 1967-proposed GDC as .documented in UFSAR Appcndlx C. and the

FS .V licensing basis for separatnon and independence can be found in Appendix C
“.ith regard to FSV meeting tlxc mtcnt of the 1967-proposed GDC 1 through 5, 19
through 26, and 40 through 43.

In general, the non-Class 1 SSCs_ that arc utilized in accomphslung the equivalent

cimergeney feedwater mlbfunctxon at FSV are sclected portions of the normal
secondary cooling flowpaths that d.!'C upstream of the emergency condcmatc header
and the emergency feedwater hcadcr and that are downstream of the main and
rcheat steam bypass valves. Tlms at FSV, the circulator water turbmc drives, the
circulator auxiliaries and the qf(‘am generators make up a common set of seismically
and environmentally qualitied SSCs that are used to accomplish botlx the equivalent
cmergency core cooling (or safe almtdown cooling) function and the equivalent
emergency feedwater subfunctmn In both cases, the results of accident analysis
are presented in Chapters 10 dnd ‘14 of the UFSAR. ;

Lo

Thermal Response Times and Mdrgms As illustrated in Spccxﬁcatlon 3/4.3.2 of
the W-STS and as discussed in Scctxon 7.2 and Chapter 15 of the Standard Review
Plan, the. PWR engineered safcty features including safety injection are required

~to be actuated automatically by instrumentation that is subject to Technical

Sy i’

i1 SN
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‘Instrumentation as there is in thc

Specification requirements. Beca@sg -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 manual restoration of redundant sets of SSCs that can

provide for forced circulation cooling or, in the worst case, by manual actuation of
the scismically and environmentally qualified Safe Shutdown Cooling System within
90 minutes after the interruption of forced cooling. If forced cooling cannot be
restored within 2 hours, the PCRYV is depressurized, and the containment function
is assured by operation of the PCRYV 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 scparate
FSV Technical Specification for ‘Engincered Safcty Features Actuation System
\\ -STS. : U

- The actuation of some of the FSV cngmccrcd safeguards” does rely on inputs from

instrumentation. The balance of thesc FSV “engincered sa.fcgua.rds" is normally
operating -cquipment. As dcscnbcd in FSV UFSAR Scctions 6.4 and 7.1, the
stcam/water dump system, wluch is an engincered safeguard, relies on inputs
from instrumentation in the Plant, Protoctmn System (PPS). PPS instrumentation
is covered by TSUP draft Spccxﬁculum 3/4.3.1 and is to bc reviewed in a
scparatc TER. None of the other FSV engineered safeguards rclv on unique scts
of instrumentation for automatic . acumnon but several components described in

- UF'SAR Chapter 6 are on the cmcrgcnm diesel generator automatic load and start

scquences \\lndn are surveilled pcr TSU draft Specification SR 4. S 1.1.2.d.5

i

' I’CR\ Containment dnd TSUP -\CTI()\ Times.  In the W- STS Spcciﬁcationx
3.0.3, 3/4.5.1, 3/4.5.2, 3/4.5.4. 3/4 1.2, 3/4.7.1.3, 3/4.7.3. 3/4 4. and 3/4.7.
. stipulate that the P\\ R must be i in H()T STANDBY within the noxt 6 hours and

in HOT SHUTDOWN within the fullm\ ing 6 hours whenever re dnnd(mt trains that
effect or support emergency core C()olmg or auxiliary feedwater bccom(- ioperable.
In Secction 3/4.6 of the W-STS, ACTIO\I times for mopcrablhtx(-s of redundant
trains of the containment doprossun/.m(m and cooling systems aro generally more
liberal than for the ECCS and AF\W S \\1th the exception of those spr.\\ systems that
are credited for jodine removal. Also, in the \W- STS. the specifications for PR
contamment pressure control systigzins. including hydrogen (‘nntml.‘:\n‘r more liberal

" than those for the PWR ECCS Z‘l‘llll AFWS for inoperabilities of single trains but
~revert to the more restrictive limits of W-STS Specitication 3.0.3 for ill()])(‘r.ll)ilitvi(‘\

of redundant trains. The PWR, containment challenges are pxnn.ml\ pressure-
. e
driven. i '

f . . ;- -
.i x:‘ .

At FSV, the PC R\ lindr cooling sy st« m provides lu at removal to u\sun' the integrity
of the reactor coolant pressure’ hmmd.u\ per GDC 14 as we Al as the integrity

( 16 b
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of containment per GDC 16 a.nd 50 Because of thxs dual rolc thc loss of the
FSV liner cooling system function rcqmrcs immediate (that is, within 15 minutes)
shutdown of the reactor as provided in "TSUP draft Specification 3/4 6.2.1. Because
of the cfficacy 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
inoparable. 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-bour ACTION time to be in SHUTDOWN if restoration is not, accomplished
with 72 hours. This approach is judged to be reasonable and consistent with the

'FSV heensing basis. \When the CALCULATED BULK CORE TEMPERATURE

18 lena than 760°F, the mopcrabnht) of any single critical componcnt in the single
required OPERABLE train of the, Sufc Shutdown Cooling System cither must be
corrected or réquires the' rcactor to bc in at lecast SHUTDOWN within 12 hours.
This approach is couscr\'atnc with rcspoct to both the 24 hours of the existing FSV
Specification and the 21 hours of tlg}c equivalent W-STS Spccxﬁcat)('m 3/4.5.3.

w - U
For depressurized core cooling usli‘ugv at least two helium circulators driven by
lugh pressure feedwater supplied 'Uiy'at lcast one boiler feed pu?np a 72-hour
restoration time and a 24-hour ACTIO\ time to be in SHUTDOWN are allowed
for the inoperability of both trains ;xr TSUP draft Specification 3/4 7.1.1. These
time allowances are reasonable sincé (1) the plant cannot operate ‘at power levels
exceeding about 33% of rated \\nlmut two operating boiler feed pumps.® (2) the
ioperability of the water turbine dn\c~ falls under a more restrictive Specification.
and (3) the rapid depressunzation, ha.x been determined to be a lm\ probahility
event that, for equilibrium upcrdtmn below 82% of rated reactor power. can be
accommodated with less than 1% of fuel d.uuag( by providing forcml circulation

o

cooling with the Safe Shutdown Coolmg System.? ‘ i

m

sl
f

s

an essential cooling fullnmn;\ loss ‘of offsite power. a 72-hour r« \h)r.ltlnn timne
and a 24-hour ACTION tune to ln i SHUTDOWN are also .:lln\\ul per TSUP
draft Specitication 3/4.7.1.7 for the mopc rability of both 121% cup.u ity condensate
pumps where only one is required to, ln -operable. The essential cooling ow provided

by the small condensate pumps, \\lmh are part of the mmmmtn load and start
Iur operation In'lnw an c-qmlllmum level uf h‘/x of ratedd power, FSV UFSAR, Appon(hx D4 and
independent analyses?! have shown httle or no fuel damage occurs when the only means of decay
heat removal is through the PCRV hiner cooling system. :
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sequence of the emergency dlcscl gencrators is diversely and redundantly backed

.up by the two trains of the sexsxmcallv and environmentally qualified Safe Shutdown.

Cooling System. The immediate opcratlon of the essential cooling loads upon loss
of offsite power conservatively assures substantial margin to fuel damagc (UFSAR
Figures 10.3-2 and 14.4-2), but thxs e\cnt is well bounded by operation of the Safe
Shutdown Cooling System after 90 mmutcs delay in startup (UFSAR Figure 14.4-
7). Neither the two small condcnsatg pumps nor their redundant supplies of cooling
water (namely, the condenser hot well, the decay heat removal exchanger, and the
condensate storage tanks) are seign;ically or envir‘onmentallyvquali'ﬁed SSCs.

4 2 Normal Process Coolmg l'-\mctnon

Table 2 lista thase portions of tlu- TSLI' proposed draft Spocnﬁcauonu that rclate
to nssuning adequate cooling of the core during normal operation. The top-level
differences between the W.STS mul the TSUP draft Spocxﬁcauons with regard
to limits and surveillances on mcore power peaking and powcr-to-ﬂow ratio are
addrexssed above in Section 4.1 of thm TER. The Specifications in TSUP draft
Sections 3/4.1 and 3/4.2 are a.lso lo be addressed in a separate TER since these.
Specifications control other paraux-tcn besides those parameters that are listed in
Table 2 and that are directly rclatcd to accommodating the normal process cooling

i

functuion without exceeding core thmm\l dewsign limits. il
L

~In addition, with the c-xcrptmn of TSLP draft S;x‘cnﬁcntlon 3/4.4. l the other draft

b;n «cifications histed under nornml pruccss cooling in Table 2 represent equivalent

catry-over Speatications from thc; cxisting, Specifications in the NRC-approved FSV

heense. As noted above, some uf llu_\« Specitications lack a d(x'um( nted licensing
basis and a referenceable quality- . stfed design basis, but this issue was determined
by NRC to be outside the TSUP, su»p« “and subject to future potcntml requests for
additional imformation (see Tal, lc 3 nf Ref. 21). Since the absence of a detalled
lh cusing, basis telates dllull\ t() l‘b\ UFSAR content, partnculnrl) with re wpect
to licensing actions taken after thv issuance of the original FSAR, resolution of
discrepancies i the licensing ha.sxs fulls under the provisions of 10 CFR Part 50.71(e)
\\nh re mml to requirements for U FS AR updates. :

: t ‘
I\l P «h aft Specitication 3/4.4.1, l timary Conlant Loops and Coolant Cireulation.

I~ aonew Specitication that has” lnwn recommended by the licensee in response

o NRC suggestions .uul unmm m~ as doenmented in Refs. 19 and 21.  Thix

Specitication provides a functie m.nl ‘ qm\.nl« ut to W-STS Specification 3/4.4.1.1 that

“assures the continuation of the nunn.d cooling configuration in a manner that is

diverse and redundant to the b}n :cifications in Section 3/4.2 for the surweillance
of parameters that areiindic ative nf core thermal margin. However, TSUP draft
Speatication 3/4.4.1 s taalored tu tlu .tl‘()\\ able FSV primary ﬁ(m ronhgnmhnnx 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 compatc 'to the TSUP draft Spccnﬁcatxons in Section
3/4.5, Safe Shutdown Cooling Sys stem, allow the distinction to be made between
(1) the “in-operation” status of the hchum circulators and steam generators using
the respective motive power and. coolmg water supply sources that effect normal
process cooling and (2) the OPERABLE status of the helium circulators, circulator
auxiliaries and stcam gencrators 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 ooolmg function and the Safe Shutdown Cooling
function (that is, the equivalent emergency core cooling function at FSV) was

the basic need that generated thc X\RC suggestions and comments documented
in Refs. 19 and 21 e

TSUP draft Speaification J/4 4.1, l unplrmmu the required primary system cooling
configumtion for normal u;-rmhou at POWER and LOW POWER and is thus

‘applicable to operation at greater, thrm 5% of rated thermal power. The draft

Specification does not stipulate thc umuvc power source for the helium circulator

drive as being cither reactor- gcncmtcd steam. auxiliary boiler ateam or high-

pressure feedwater. Thias selection, of dn erse sources is at the option of the operators
and depends upon the ru;mlnlxu mhrrcm in each source. Above about 25%
power, reactor-generated stean s llu- ouly practical and economic souree to assure
adequate primany coolant How Mld fredwater supply.® The draft Spﬂ'nhcahon also
does not address directly the u;-rrnbnln\ or operating status of the hrlmm circulator
auxiliary system since lh(‘\a u»mpu‘m nts must bein operation’ fnr the circulator
to be operating. The siife ty-related coohng function of the circulator auxiliaries is
addressed as part of the Safe bhutd« i ‘0 Coohing System ain TSUP draft Specification
bc;ctiun 1.4 of this TER. ‘

3/4.5.2. which is discussed below x

lu TSUP draft Specitication 3/4 4. 1 1. lln«-\;miﬁc'd thermal p‘«:{)f\\‘or limit versus
the number of helium mrcul.uurs m operation in each loop is consistent with
the automatic functioning of the plnnt regulating system. ACTION a to TSUP

~draft Specification 3/4.4.1.1 is thc fesponse to one loop operation caused by loop

shutdown as deseribed in FSV L_.‘I'_S-\R Section 4.3.1. ACTION b is the response

tes thie tip of a \illL'v CIre ululnr‘

1 which éithier the operator l\ assurned to take
titnely action or the plant e glllnt

h)., syatem is assumed to rv\poml as designed.
Pnlln\\mL trip of i \mglc 'lf'\ll-l!i)( conceivable f.nlmv.s i the ,met regulating

1

Cotnpaning UVESAR Inl I-\ V2 1 and L5 dastrates that . to achieve l"'\lr“" Iulnnu flow rates at
about 20 to 304 of rated reactar |~m-r the ratio of helium mass flow pe r.rlrrulnlur to motive
source mass low per circulator s about 3.6, for reheat steam drive and only alxm( 1.4 for feedwater
deive with the circulators dc Iivering exsentially, the same mass flow at full helium inventory in both
cases  Feedwater delivered to the aire ulalur drives is lost to the power production process whereas
reheat steam s not - Also cireal or drnr steam supply from the auxihary boilers is pressure
Linmuted (about 150 paig) by header design to below that needed for operation above about 25%
power (see UFSAR Table 4 221 and UFSAR Sections 10.2 and 10.2.3.1). g :
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system with regard to not adcquatdy controlling primary or secondary flows and
reactor thermal power would lead to other PPS actuations such as reactor scram on
Ligh 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 Speciﬁcétion 3/4.4.1.1 would be exj)écted to apply

following a loop shutdown PPS actuation since the parameters that determine
whether a'steam generator is effectively in operation are also inputs to the PPS
ns described in FSV UFSAR Tables 7.1-3 and 7.1-4: particularly, primary coolant
insture (steam generator tube, mpturc) low helium nrculntor speed (loms or
teduction of rehieat steam flow), and luw feedwnter flow, v

The aurwnllancc reqmrqmcms in TSUP draft Specification 3/4.4.1 do not address
cither circulator or steam gcncrator ‘structural integrity because structural integrity
is addressed in the TSUP draft Specxﬁcauons in Section 3/4.5 for componcnts of the
Safe Shutdown Cooling System. Thus, TSUP draft Section 3/4.4, Primary Coolant
System, does not contain an (~qun'a]cnt to W-STS Specification 3/4. 4.5; rather that
equivalent is found in TSUP draft Spccxﬁrntmn 3/4.5.3 and is dm‘u«cd lx'lmn in
Section 4.4 of this TLR v

:
i

TSUP draft Specification 3/4.4.1.2?’:1])1)“«'5 to assuning normal process cooling by the
operation of at least one coolant l'«iq'i when the reactor s in STARTUP at thermal
power levels up to 5% of rated and otherwise with the CALCULATED BULK
CORE TEMPERATURE greater th:un to 760°F. As written, this Spomﬁcatmn does
not preclude the generation of hssmn heat when there is no cnrv "flow at a core
average temperature below 760°F, bm such operation is prohibite d by TSUP draft
Specitication 3/4.2.4 that require s curc flow when fission power is being produced
independent of the value of the. cor( average temperature. The ﬂoxnb:htv afforded
by TSUP draft Spe (lh(’dtl()ﬂ 3/4.4. 1 " in STARTUP relatesto nllm\mg the operator
to place the reactor mode switeh i m the RUN position (see TSUP draft Table 1.1) for
other purposes while the core s mmnt.un« ‘d subernitical with no flow and cold with

respect to the 760°F it on € '\L('L;L-\TLD Bu Ll\ CORE TE\!PLR ATURE.

Based on the above discussion, tlu prnpnsul FS\ Technical Sp« mhmtmns that
control the normal process cooling, fnurtum are judged to be acee ptnlx]c functionally
equivalent to the W-STS when differe nees between the PWR and HTGR and the
nnique licensing history of FSV are.accounted for. and consistent with the plant's
licensing, basis. The tinu--ur«l(-l{ﬁ;ssl_lrizmiun curves in TSUP draft Specification

t
a,”

g
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-3/4.4.1 will be addressed bclow in Sectxon 4.5 with regard to the contammcnt heat
" removal function.

4.3 Normal Dccay Heat chnovﬁl_'ﬁinétion

'4.3.1 Auxiliary Feedwater Subfunctxon _ o ‘

"There is no AFWS designated as. such at FSV. To facilitate understa.ndmg the

specific subfunctions that would be. expected to be performed by an equivalent FSV

‘system to the PWR AF WS, it is first ‘necessary to describe the subfunctions that the

PWR AFWS is designed to execute. In the current generation PWR as indicated in

"Table 1, the AFWS performs two subfunctions: normal startup/standby/shutdown

feedwater supply and emergency, fmlwatcr supply. In the PWR, the latter
subfunction in executed to provide for deeay hieat removal in response to such events

~as Joss of main feedwater, loss of offsite power and small break loss of coolant

accaident where, in the latter cnsc. thc primary liquid coolant can be replenished
Ly charging or safety injection ut a sufficient rate to maintain forced or natural
circulation from the PWR core to,the stcam generators. In normal or emergency

- shutdown cooling, the PWR AFWS operates until the coolant .temperature and
. pressure are reduced to the point tlmt these conditions are within the design limits
" of the Residual Heat Reémoval S\stcm (RHRS). Thus, in one scnsc the AFWS
"15 & high pressure and high tuupvruturc equivalent to the RHRS In the current
- generation PWR, the AFWS is alw a scismically qualified supply system for cooling

water to the steam generators, is std.rtcd up automatically by the Engmecrcd Safety
Feature Actuation System, and i is po\u red by the essential bussos that are supplied
by the « Tergeney diesel ZONeTRtors

5 ' i

»

~At FSV as indicated in Table 2, ihcro is no sommcall\ qualified svetcm eqm\'alont

to the AFWS ina PWR. “u\\v\vr as is readily deduced from rev 1emng ‘the sections

. of the FSV UFSAR cited in le)lo 2, there are sets of FSV SSCs that accomplish

‘both the normal startup/slmtdown feedwater supply subfunctmn and emergency
feedwater supply subfunction. Somc of these SSCs are part of thc scismically and

environmentally gqualified Safe Slmtdm\ n Cooling System which is discussed below
in Section 4.4 of this TER. TSI .'zj

4.3.2 Auxtliary  Feedwater:

;-*i\(')r‘xvnnl Startup/Shutdown Fccdwatvr Supply
Subfunection T

1‘]:'
As de srnln d in FSV UFSAR" Section 10. 2, cquivalent coolmg to the normal
startup/shutdown feedwater supp]\ subfunction is accomplished by (1) using the

“main boiler feed pumps to supply feedwater to the steam gonoratom through the

main feedwater lines and (2) using a combination of reactor-generated steam and/or

21
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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 cither 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 fultilling the equivalent
emergency feedwater supply subfunctxon for reactor depressurization events as
opposed to requirements stcmmmg from the equivalent startup/ shutdown feedwater
supply subfunction. BN '

As noted in FSV UFSAR Sectnon 10 2 and discussed bncﬂv in FSV UFSAR
Section 10.3, “normal” shutdown coolmg 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 rcquxrcments given in TSUP draft Specification 3/4.7. 1.1, can be usec
to provide high pressure feedwater. through the emergency fecdwater header (TSUP
draft Specification 3/4.5.4) to drnc ‘the helium circulator water turbmcs (TSUP
draft Specification 3/4.5.1) and to prox ide water to the circulator auxxlxanes (TSUP
draft Specification 3/4.5.2). In this * *normal” alternative startup/shutdown cooling
configuration without steam, ciﬂl)i;r stcam generator Economizer-Evaporator-.
Superheater (EES) section can be supplied either via the main feedwater line or via
the emergency feedwater header (TSUP draft Specification 3/4.5.3 and 3/4.5.4). In
this “normal” alternative cunhgurdt)on scveral of the SSCs as llsted above are also
part of the Safe Shutdown Cooling System with operablhtv rcqmrcmcnts that are

~addressed in TSUP draft Section 3/4 , il

Sl
\’ l,

“In the W-STS, the transition bct\\ccn (1) the requirement for SSC configurations
“that assure normal decay heat rcmoxal by the AFWS and (") the requirement
for SSC cunhgur.xtums that :Lssur( nornml decay heat removal b\ the RHRS is
demarcated by the transition fmm the HOT STANDBY to the H()T SHUTDOWN
operational mode. This demarcation is evidenced by comparing \\ -STS Table 1.1
to W-STS Specifications 3/4.4.1.2,,.3/4.4.1.3 and 3/4.7.1.2. ’\lso in the W-STS
tlu same operational modes demarcate the transition in reds md.uu ¥ requirements
for operable trains (subsystems) of the ECCS as evidenced by comparing W-STS
Specification 3/4.5.2 and 3/4.5.3..-At FSV, as discussed above in Section 4.1 of
this TER. the CALCULATED BULK CORE TEMPERATURE is the parameter

utilized to demarcate the redundaney requirements for safety-related SSCs, some of

"

(3]
(1]

gy’
Mol
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whlch are relied upon as dxscusscd here to accomplish the equxvalcnt to the normal
startup/slmtdown feedwater supply subfunctxon

| In addition, the value of the CA«LQULATED BULK CORE TEMPERATURE

.e

LR ]

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 SSC configuration that can
be classified as performing the equivalent normal startup/shutdown subfunction
of the PWR AFWS to,(2) the FSV SSC configuration that can be classified as
performing the eqmvalent function. of the PWR RHRS. Practically, as described in
FSV UFSAR Section 10.2, the tra.nsmon in SSC configurations from that which
executes the equivalent startup/shgﬁ.down 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 steafnlihe bypass flash tank drains that receive steam
generator outlet flow ¢an be cﬂ'cctively cooled by the dccay heat rcrfioval exchanger.
As described in FSV UFSAR Sectxon 10.2, one small (121% capacxty) condensate
pump can provide adequate flow to,..t.hc steam generator and can take suction off
the decay heat removal exchanger thus allowing the condenser and cxrculatmg water
system to be shutdown if requxrcd " ' The decay heat removal exchanger rejects
heat to the Service Water System (TSUP draft Specification 3/4.7.4), which is a

"However, since SSCs such as the decav heat removal exchanger are. not included in
- the ex1stmg or propo%cd chhmcal S_vpccxﬁc.ntmus the dcca\ hmt load at wlnch this

in thc Technical Spcmﬁcatxons e

‘v

Using the conservative FSV decay heat correlauon (p. 4-10, Ref. 35) used to generate PS\« UFSAR
Figure D.1-9 for accident mml)ﬁcs the approximate time after shutdown that the decay heat load
reaches 1% of rated thermal power is 4.9 hours for previous equilibrium operation at 106% of rated

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

LR
A TR

at
i

.. . |

The selection of a decay hieat load of 1% of rated thermal power as practically demarcating the
transition at FSV from the cquivalent auxihary feedwater subfunction to the equivalent residual
heat removal subfunction may be viewed as somewhat arbitrary, but there is a functional analogy
that can be made. In Specification 3/4.4.1.3 of the W-STS, the steam generator and reactor
coolant pump in cach or all loops can be shutdown for other purposes when both RHR loops are
OPERABLE and i operation. Similarly, at FSV, the.condenser can be shutdown when the decay

heat removal exchanger is in operation and the Safe Shutdown Cooling Systein is OPERABLE.
. o ' .

t . eh
Per Attachment F to Amendment No. 15 of the FSV PSAR *® | the decay heat removal exchanger

‘was included 1in the initially proposed. Specifications that were based on using the emergency

condensate systemn for Clasd | cooling; however, the proposed specification was d(lc ted in the final
pr()posal that instituted reliance on the fm ‘water system for Class 1 cooling. .
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In summary, the FSV eqmva.lcnt to the PWR auxiliary feedwater normal
startup/shutdown subfunction is reﬁected in the TSUP draft Specifications. TSUP
draft Specifications 3.0.5, 3/4.2.4, and 3/4.4.1.2 provide an adcquate basis for
assuring that. this- equxvz}lent subfunction is controlled and accomplished at FSV
in a manner that is con'sxstent with the FSV licensing basis in the UFSAR. As
indicated, other TSUP draft Specxﬁcatlons 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: Emer‘geﬁc;_Feedwater Supply Subfunction

At FSV, the eqmvalent to the emergency feedwater supply subfunction of
the PWR seismically qualified AFWS is accomplished by two different non-
scismically qualified conﬂguratxom of SSCs: one to accommodate the accidental
depressurization of the reactor with. thcxmmultaneous loss of reactor- gmatcd steam
(UFSAR Section 14.4.3.2 and 14.11.2.2), the other to accommodate the loss of offaite
power with the simultancous trip of the main turbine-generator (UFSAR Sections
8.2.3.5, 10.3.1, 10.3.2, 14.4.1, and 14.4.2.1 [Case Bl]) 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 thc water turbine
drives of the helium circulators so that forced circulation and coolmg of the pritary
coolant is effected. In the PWR, the AFWS provides stcam generator cooling
and a thermal gradient across the pnma.x) coolant flowpath through the steam
generator that promotes natural cgrcl;latx()xx. 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 coolmg 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

-can be cooled by operation of a sct of scismically and’ envxronmcntally qualified

SSCs. i‘a & 0

i o
. zi . .
At FSV, the response of the two bdblC SSC conﬁg,uratu)us that are alludcd to above
accomiplishes the cqm\dlult cmugenm cooling subfunction as thc PWR AFWS:
namely, responses to loss of main fccd\\ ater, loss of offsite power, and the small break
loss of coolant accident as long as.there is no gross voiding of the, PWR primary
systemn to inhibit low and forced (oolmg As shown in FSV UFSAR Figures 14.4-5
and-14.11-11 through 14.11-13, rcactor depressurization does not inhibit effective

forced cooling (that is, no fuel dmndgo) as long as the hclmm cxrculators can be

i RN
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operated at sufficient speed startin"‘guwithin 60 minutes of the onset of a rapid
depressurization (UFSAR Scctxon 14 11 2.2).

Thc licensing lustory at FSV has not rcquxrcd thc SSCs that pcrform the equivalent
to the emergency feedwater subfunction to be seismically or environmentally
qualified. There arc two reasons for-this. First, the PCRV including the PCRV
penetrations and penctration closurces 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 a.na.lvsxs of the plant response to a design basis
seismic event because the PCRV pcnetratlon 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 Sectlon 3/4.5) assumes the unawvailability of offsite
power following the design basis’ earthqual\e or maximmum tornado event. The
analysis of the acceptable performance of the Safe Shutdown Cooling System,
assuming 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 oﬂ's:tc power event (UFSAR Flgures 10.3-2, 10.3-

3, and 14.4-2).

The TSUP draft Specxﬁcauons for thc two emergency feedwater equwalcnt SSC
configurations at FSV are dnecusscd as follows o S
Depressurized Core Cooling Avcid( nt. \\'ith reactor-generated steaih avﬁildblc the
SSC configuration for t.lw de prcs.sun?cd core cooling accident is thc same as normal |

process cooling. Assummg the <1mult.mcous loss of rcactor- gcncmtcd steam, the
UFSAR analysis of the RDA is basle(} on the operability of at lcast one boiler feed
pump.  Divemsity and redundancy. 1s provided by one clectric- motor driven feed
pump and two steam-turbine- drncu feed pumps. The motor- dnvcn feed pump
requires offsite power, but the mr,‘_bllspc driven feed pumps can be §upplxed by the
auxiliary boiler or backup auxiliary boiler, cither or both of which can be fired in less
than an hour. The boiler feed pump pru\ldos high pressure feedwater to drive two
helium circulators in the same l(x)p on their water turbines at a l‘()t&thlldl speed of
at least 8000 RPM. The boiler fee d pump also provides sufficient f(‘cdwatcr flow to
Hood the EES section of the steans. gc nerator in the same loop. If ncodcd however,
the steam generators can be supplied separately by emergency condensate. Per FSV
UFSAR Section 14.11.2.2, depre ssun?( :d core cooling following the RDA can also
be accommodated using one circulator in cach loop as long as the second steam
generator is not made inoperable by the RDA initiator. Ind(‘pcndcnt analysis?® has
been performed to verify that tlw prob.ulnht\ of the RDA or an RDA-equivalent
event 1s sufﬁcwmh low ito prvcludv rvqmrmg both helium mrculdtom in a loop to

N K
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be OPERABLE instead of only one:-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 Feed' Pumps, requires that two of the three boiler feed

pumps be OPERABLE whenever -the reactor thermal power levels exceed 5% of
rated or otherwise whenever. the CALCULATED BULK CORE TEMPERATURE
exceeds 760°F. Per TSUP draft Specxﬁcahon 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 atmospheric pressure) on the water turbme, but not
necessarily two circulators in the same loop

The independent analysis®® has aléo indicated that, for plant operation limited
to 82% of rated thermal power, depressurized core cooling using oné train of the
scismically and environmentally qualxﬁed Safe Shutdown Cooling System (TSUP
draft Section 3/4.5) is predicted to limit fuel damage to only about 1%. As indicated
in Ref. 30, conservative estimates of the offsite doses resulting from having torely on
the Safe Shutdown Cooling System iu response to the RDA or an RDA-equivalent
event are well within the dose gmdclmcs of 10 CFR Part 100. Thus, the operability
requircments of TSUP draft Specification 3/4.7.1.1 arc judged to be acceptable for
adequately accommodatmg a low probabnlnty and low conscquence event.

"uw' 'w

'As indicated in Table 2 'other TSUP draft Specifications from Sectxon 3/4.5 assure

that the water turbine drives for t.hc helium circulators, the circulator auxiliaries,
the steam generator sections, and the emergency fecedwater header are OPERABLE
to accommodate the FSV equwa.lent of the emergency feedwater subfunctxon due to
accidental reactor depressurization. These 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 cxxxcrgéﬁncy feedwater subfunction inlffesponse to the
nonseismically-induced loss of oﬂ"Sitc 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 Scctlonq 8.2.3.5, 8.2.5.2,

10.3.1, 10.3.2, 14.4.1, and 14.4.2.1 (Case B1). The SSCs constituting the “essential

loads™ for the emergency diesel gcncratorq are listed in FSV, UFSAR Tables
8.2-4 through 8.2-7 with the cssontxal bus configuration 1llustratcd in UFSAR

~ Figures 8.2-9 and 8.2-10. The * csscutml loads” include many of the componcnts

of the Safe Shutdown! Cooling System (UFSAR Table 4.1-2) apd 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 smaUﬁ(l2%% capacity)
condensate pumps. Preferentially, the small condensate pumps provide condensate

- flow and net positive suction head for at least one of the turbine-driven boiler feed
pumps operating on reactor- goncmtcd stcam. Without sufficient reactor-generated

steam, the small condensate pumps provide both motive power for at least one
helium circulator water turbine drive and cooling water to either section of the

e

26



e E A

R R

AL R Y

. we

A e % LB LRI ST .

"

associated steam generator. The small condensate pumps are neither seismically
nor environmentally qualifind components. In the latter case, condensate is supplied
via the emergency condensate hcader (TSUP draft Specification 3/4.5.4) which is
seismically qualified.

If both emergency diesel generators operate following the inception of the non-
scismically-induced loss of offsite power event, decay heat is rejected 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 condcnsate storage tanks3?:3. After five hours, heated
condensate can be rccxrculated from the helium circulator water turbine drain tank
with condensate tank replemahment from the firewater system; alternatwely, when
the decay heat load falls below 1% of rated thermal power, the decay heat removal
exchanger can be used to reject l;eat 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 essentjal loads for the emergency diesel gencrators 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 depressurxzed 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 thc primary success path provnded by the “essential coolmg configuration
is redundantly backed up by the seismically and envxronmcntally qualified Safe
Shutdown Cooling System, the provxsxons of TSUP draft Specxﬁcatlon 3/4.7.1.7 arc
judged to be a conservative and acceptablc means for accommodatmg 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 1 piping,
but the scrvice water can be supplied from either the Class I circulating water makeup subsystcm
of the Safe Shutdown Cooling Water Supply System (TSUP draft Specification 3/4.5.5) or the
non-Class | service water makeup sulxsystcm (Updated FSAR hgurc 9.8-1). ‘:]

i
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provides the first line of defenfsg“‘land the primary success path for the non-
ver cvent.

seismically-induced loss of offsite pi

4.3.4 Resxdual ileat Removal Subfunctxon

As described above in Sectxon 4.3. 2 of this TER, the functional ana.logy can be made
that, for all practical purposes at FSV, the transition from the equivalent auxiliary
fecdwater startup/shutdown feedwater supply subfunction to the equivalent residual
heat removal subfunction occurs at a'decay 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/or the condensate storage tanks to be shutdown
for other purposes such as munwnmoc Although implied by the UFSAR this is
an arbitrary 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 acccptably addressed
in the provisions of the TSUP draft Specxﬁcatxons 2

il
: M‘»

As indicated in Table 2, there is; noyumque set of SSCs deﬁnele by the TSUP
draft Specifications as an eqmvnlcntx 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 removnl subfunction. Because of this diversity,
the licensing history at FSV has not prcvxously required unique Specifications for

.assuring the residual heat removal subfunctxon nor the definition .of a set of SSCs

that equate to an equivalent RHRS. However as also indicated in Table 2, there are
thiee conditions at FSV wherein the set of proposed upgraded Specxﬁcatlons will
assure that the residual heat rcmova.l subfunchon is being accomplished in a manner
that can be described as consistent: thh the FSV licensing basis and cquivalent or
analogous to provisions of the W- STS

.Fxrst when the CALCULATED BULK CORE TEMPERATURE cxcecds 760°F as

calculated per TSUP draft Spccxﬁcatxon 3.0.5, TSUP draft Specnﬁcatxon 3/4.4.1.2
requires that one loop of forced circulation cooling be in operation at all times.
TSUP draft Specification 3/4. ‘)'4 =kw1ll also apply with regard to precluding
conditions that could result in core, chanucl flow instabilitics. The SSC configuration
1s not specified in the TSUP dmft although a review of the opcratmg history as
recorded in FSV Roportdblc Occurrcnccs reveals that for all practxcal purposes,
such an SSC configuration is normdll\ built around the operation of the condensate
pumps, cither the two large (00% capacity) pumps, which rcqmre offsite power,
but principally the two small (1‘7 % capacity) pumps which are %¢ssential loads”
for the emergency diesel ge ncratqgs_ FSV UFSAR Scctlou 10.3. G indicates that
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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 circdmstan_cés, one of tbe auxiliary boilers may be used
to provide steam to the helium cigcﬁlator 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 pnmary loop and (2) the provision of adequate core flow
to preclude core channel flow instabilitics are judged to be an adequate basis for
assuring accompl:shment of the rcsxdual heat removal subfunctxon when the decay
heat generation falls below 1% of ratcd thermal power and the CALCULATED'
BULK CORE TEMPERATURE exceeds 760°F. o

Sccond, when the CALCULATED B.ULK 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 Specxﬁcahon 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 760°F. as stipulated in the draft Technical Specification
and at an implied decay heat load below 1% of rated reactor thermal power
(that 1s, beyond about 5 hours of; norma.l shutdown cooling), the a.ne.lysxs in FSV
UFSAR Appendix D.4 and other .independent analysis®! of extreme challenges
to the liner cooling system’s capabxlxty in preventing fuel da.x%nage imply that

_effective residual heatiremoval - can be expected by operation, of one train of

the PCRV liner coolmg system m the absence of forced c1rculat10n cooling. In

‘concert with the NRC rcquxremcms stipulated in Ref. 23, the licensee is also

commiitted to assuring the operabllxty of firewater as a backup- supply to the liner
cooling system when “planned” interruptions of forced: coolmg are effected for
maintenance. This is an administrative commitment that is not,__mcluded in the
draft Technical Specifications. Thus, the implication of not including this specific
commtment in the proposed Technical Specifications is the lieensee’s implied
commitment to maintain forced circulation cooling at all times for residual heat

‘removal unless an mtcrruptxon has been planned and meets thc non- chhmca.l .

Recall that TSUP draft Specification '3/4 2 4 applies when the reactor mode sthch is in RUN for
STARTUP regardless of the value of the CALCULATED BULK CORE TEMPERATURE.
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Specification administrative requitreinents 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 torestoring 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 circulati_fbn 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°F.

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 measured using input parameters that are indicative
of primary and secondary coolant ﬁow and cooling by the PCRV liner cooling
system. Thus, during fuel handling incore, forced circulation coohng or regenerative
heating is maintained and monitored so that the residual heat removal subfunction
is accomplished or otherwise accommodated ' "-,

The TSUP draft Specxﬁcatxons for core cooling during fuel handling and
manipulation are judged to be functlonally cquivalent to the provisions of W-STS
Specifications 3/4.9.8 and 3/4.9:10, which require having respectlvely 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 prxmar\ coolant pressure boundary including that of
the refuelling machinery remains intact during fuel handling with reactor pressure
controlled by forced circulation ('oo]mg, or regenerative heating, if necessary. The
fuel handling machine is also purgcd with clean helium through-flow to the gas
waste system per the prov isions of TSUP draft Specification 1.CO 3.9.3.b, and the
FSV graphite fuel blocl\s are n(n subject to an equivalent potential for fuel clad
structural damage and gas gap le dl\:lg(‘ as the PWR fuel element mlght be during
fuel handling. ;
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4.4 Emergency Core Cooling Fu'né;%tion
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- ‘As indicated in Table 2, the equiveleht 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 accommodate the large break loss of coolant accident or the

. total loss of normal heat sink. A perma.nent 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 i in, the FSV core.
SR

R 2
a g

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 hehum circulator auxiliaries of whxch most of the
components operate continuously to support normal process and norma.l shutdown

- cooling, (3) the stcam generator sec;hons, (4) the alternate ﬂowpaths to the helium
. circulator water turbines and steam gencrator sections, and (5) the Class I water

supply source. The testing of flxe Safe Shutdown Cooling Valves per existing
Specification SR 5.3.4 will be mcluded in the implementing procedures associated
with specifications on each of the, equxpment divisions, and the licensee will identify
the valve correlation for the respcctxve Specifications in the final TSUP submittal.
Automatically activated valves that are part of the Steam Line Rupture Detection

"and Isolation System (SLRDIS) wxll be surveilled per TSUP dr~ft specifications

3/4.7.8 and not in the epecxﬁcatxons for the Safe Shutdown Coolmg System. Each
of the Safe Shutdown Cooling Systcm equipment divisions is dlscussed as follows.

Helium Circulators. Only one OP»E;RABLE circulator is rcquircd 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 turbmc drive. For operation at power, levels exceeding
5% of rated thermal power or otherwise when the CALCULATED BULK CORE
TEMPERATURE exceeds 760°F, TSUP draft Specification 3/4.5.1.1 permits 72-

hour restoration time for the inoperability of either primary coolant loop due to
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an inoperable helium circulator. ::Only 1-hour restoration time is permittéd for
the inoperability of both loops (that-is, all four helium circulators). - As discussed
previously, the subsequent ACTION time to be in SHUTDOWN i is:24 hours in both
cases. This is consistent thh the exlstmg FSV Specifications.

The SR includes periodic testing of the helium shutoff (fapper) va.lv&s to assure that
hot helium is not drawn’ through unwetted steam generator tubing when the loop i is
shutdown and a pressure dxﬁ'erentxal 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 emstmg Specxﬁcatlons and NRC requxrements for FSV.

When the CALCULATED BULK CORE TEMPERATURE is less than or equal to
760°F, TSUP draft Specxﬁcatxon 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 singlée component, such as the hehum circulator.
As noted previously, this ACTION time is more restrictive than that of the existing
FSV Specifications. =

Inservice inspection and testing reqmrements for the helium cxrculators are being

developed outside the TSUP.

Helium Circulator Auxﬂiaries ‘TSVUP draft Specification 3/452 stipulates the
' OPERABLE auxiliary eqmpment reqmred for each OPERABLE circulator. The
redundancy requirements respectwely for two trains and one trmn OPERABLE
‘are the same as those for the helmm 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 followmg subsystems and components: (1) the Sa.fe Shutdown
Coolmg (firewater) supplies and flowpaths downstream of the emergency feedwater
"ahd emergency condensate headers; and including the redundant, emergency water
booster pumps, (2) the turbine water removal subsystem, (3) the normal bearing
.. water subsystem, and (4) the bcarmg water accumulators for a.ssunng circulator
shaft bearing lubrication during ¢ c1rculdtor trip and coast down to shutdown

: #

In addition, TSUP draft Speciiﬁca‘tioin 3/4.5.2.1 addresses thé operability of

components ensuring the automatic water turbine start capability which is only
required at POWER when the emergency feedwater header is both OPERABLE and
in operation. The auto-start feature is not relied upon for Safe Shutdown Coolmg
but is a PPS- actuated mitigation feature (UFSAR Sections 4.2.2.3.5, 4.3.2 and
7.1.2.4) for conservatively z\ccam_,x’nqdatiug helium circulator trips due to accidents.
involving loss of reactor-gvncr;ﬁcfl stecam (UFSAR Sections 14.4.2 and 14.11.2.2).
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| Such events are addressed abovv‘é,'i;.lv Secction 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 exther do& not functxon or is meﬁ'ectxve due to other
failures-in non-Class I componcnts '

. Stem 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 iu TSUP draft
Specification 3/4.5.1, one helium cxrculator also OPERABLE in each loop. When
the CALCULATED BULK CORE TEMPERATURE is less than or equal to 760°F,
one steam generator section in thefloop with the OPERABLE hehum circulator
must be OPERABLE.

When in POWER, LOW PO\’VER ‘or otherwise with the CALCULATED BULK.
CORE TEMPERATURE greater. than 760°F, the inoperability of a single steam
gcnerator section requires the same' restoration and ACTION times as the
inoperability ‘of both helium cxrculators in a loop. Under the sa.me operating
conditions, the inoperability of ' two or more steam generator sectxons requires
the same restoration and ACTION; times as the inoperability of all four helium
circulators. TSUP draft Specxﬁcatxon 3/4.5.3.1 does not make a dxstmctxon between
the EES sections and the rehcatcr sections for Safe Shutdown Coolmg This is
‘conservative for equilibrium operatlon at lower power levels since credit is not taken
" for the redundancy afforded by either the reheater section or the EES section ‘being
cffective in accomplishing Safe Shutdown Cooling following equilibrium powered
operation at or below 39% of rated reactor power.3* For eqml:brxum operation
above 39% of rated reactor power, the redundant EES sections a.re relied upon to
-effect Safe Shutdown Coolmg ~ ‘ , o
i SR ' %

TSUP draft Specification SR 4. 53 1. 2 provides for periodic vcnﬁcatlon of the
operability of the steam gcneratgr Safe Shutdown Cooling inlet and outlet flow
paths. TSUP draft Specifications SR 4.5.3 1.b and ¢ provide \respectxvcly for
surveillances of steam generator structura.l integrity and tube lcak examinations.
The extent and frequency of sur\mlla.nccs are consistent with thc FSV licensing

basis, the existing FSV Spccxﬁcatxons and current NRC rcqmrcmcnts for FSV.

}‘ F

Emergency Water Supply Hoadcrs “ Per TSUP draft Specxﬁcatxon 3/4:5.4.1, both
the emergency feedwater and omcrgoncy condensate headers are required to be
OPERABLE to provide diverse, mdcpendont and redundant flow paths for Safe
Shutdown Coolmg when the xcactor is in POWER, LOW POWER 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
singlé 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 Sugg!zv. 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 seismically 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 ACT ION 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
failui ~s as discussed in FSV UFSAR Section 10.3.10. TSUP draft Specification
3/4.5.5 is judged to be functlona.lly equivalent to W-STS Specxﬁcatxon 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
cquivalencies are dlscussed bclow in Sectlon 4.6 of this TER.

4.5 Containment Heat Removal Euhetion v B

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 the containment
function per GDC 16 and 50. Durmg power operation, the dual (redundant) trains
of the FSV Reactor Plant Coolmg Water (RPCW)/PCRV Liner Coolmg System
(LCS)* are in continuous opcratxon to cool the PCRV metallic lmcr and structural
concrete and thereby to maintain. PCRV integrity with respect tQ accomplishing
both functions. This dual role is unique and is not reflected in W-STS Section 3/4.6
with regard to Specifications for the PWR containment cooling and depressurization
systems. Since the FSV vessel and contmnmcnt functions (that is, PCRV integrity)

Redundancy in the PCRV LCS is carncd down to the cooling tubes on the PCR\’ liner. Adjacent
cooling tubes are supplied with cooling water by different trains of the PCRV LCS.

i .
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are assumed to effectively exist infa.ll-,-transient and accident analyses of the FSV
UFSAR, including the time following the RDA or RDA-equivalent event, * the
continued operation of the sexsmxcally and environmentally qualxﬁed 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 RP"CW/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 Watet 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 Scction 8.2.8 and TSUP .draft 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 assurmg containment heat removal and containment
integrity if a disruptive fault such as a fire, occurs in the cong&sted cable areas.

For accommodating a perma.nent loss of both normal and emergency (safe
shutdown) forced circulation’ coohng from equilibrium operating condmons above
35% of rated reactor power, the, efficacy of the FSV equxvalent containment
heat removal system that is prov:dod by either of the redundant trains of the

RPCW/PCRV LCS (UFSAR Sections 5.9 and 9.7) depends upon hrmtmg the rate of

core heat dissipation to the PCRV liner, particularly thé PCRV upper head barrier
cover plates. In this case (FSV UFSAR Section 14.10.3.1 and Appendlces D.1.2.1.2
and D.1.2.1.7) to prevent da.magczto ‘the PCRV upper head lmer by hot plumes
of gas rising from the core, the PCRV is depressurized so that the dominant core
heat removal mechanism is by conduct:ou through core graphite to the core surfaces

.and then by conduction and thcrma.l radiation to the cover plates of PCRV liner

thermal insulation. In addmon, to assure minimum dose consequence from the
permanent loss of forced cooling (that is, to assure net contmnment integrity), the
FSV UFSAR accident analysis assumes that the deprcssunzatxon is carried out
using the Helium Purification Svstcm both to filter circulating radioactivity from
the exhausted reactor coolant and to, reduce the driving force behind PCRV leakage
of fission products released from fucl damaged during the subsequcnt core heatup.
The timing for initiating PCRVSdeprcssunzatnon is limited by the performance

Once the PCRV depressurizes to eqscntlally atmospheric conditions in the RDA, further
degradation of the PCRV is assumed not to occur such that a sccond fmlure would allow air
flow through the PCRV. ci
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of components in the Helium Puriﬁ&;tion System (UFSAR Sectien(éi9.4.3.3.2) when

exposed to hot helium rather thaﬂ}by,'the cooling capabilities of the PCRV LCS. For
equilibrium operation. below 35% Bf rated reactor power, recent analysis indicates
that the PCRV does not require. depressurxzatxon to accommodate a perrna.nent
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 conservat:ve

 For assuring the efficacy of the contmnment and containment heat, removal functions

(GDC 16, 38, and 50) during accidental interruptions of forced circulation cooling,
TSUP draft Specxﬁcatxon 3/4.4.1 stxpulatee the time limits for initiating PCRV

"depressurization after loss of forced coolmg These time limits are a direct carry

over from existing FSV Specxﬁcatlon LCO 4.2.18. For munng the efficacy of
the containment and containment .atmosphere cleanup functions (GDC 16, 41,
and 50) during PCRV depresmnggt_xon, 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 Specxﬁcatlons 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 3/4.6.3in terms of mitigating challeng& to containment

integrity and removal of gas-boume radicactive materials. However, the nature
of the respective challenges to containment integrity differ essentially between
the potential for temperature/beat load-induced failures in FSV and the potential
for pressure-induced failures in ‘the. PWR. Further, the FSV depressurization

~ through the helium purification systcm 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 of 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 rcactor building during

long-term core heatup following loss of forced cooling. Any lcakage of radioactive

material from the PCRV is further attenuated by the conﬁnemcnt afforded by the

“reactor bmldmg (TSUP Specxﬁcatlon 3/4.6.5.1) and by ﬁltratlon by the reactor
~ building exhaust system (TSUP Qrgft Specxﬁcatxon 3/4.6.5.2). i‘ ;

K
[

For assuring the efficacy of the contmrxmcnt and containment heat removal functions:
(GDC 16, 38, and 50) during, a]l normal operating, trmmcnt and accident
conditions, TSUP draft Spcc:ﬁcatlon 3/4.6.2 stipulates the opcrabxht) requirements.
of the RPCW /PCRV LCS, the’ roqmred redundancy in adjacont cooling tubes

on the PCRV liner, and the tomperature rise limits on individual cooling tubes

‘in various locations. Similarly,. TSUP draft Specification 3/4. 6.3 stipulates the

overall temperature limits for the. RPCW/PCRV LCS cooling water and for PCRV
concrete. TSUP draft Spu‘lﬁcatlon 3/4.6.2 requires the oporabxhty -of both trains

for the RPCW/PCRV LCS during powered operation of the reaetor and when the
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CALCULATED BULK CORE TEMPERATURE excceds 760°F. Only one train
is required to be OPERABLE otherw}se. 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 tubes 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 impoees requirements for munng ‘'backup residual heat removal as discussed
above in Scctnon 4.3.4 of this TER. ,:‘

TSUP draft Specification 3/4. 63 wh:ch is apphcable at all txma 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 condmon 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

tcmpcrature rise in OPERABLE LCS,cooling tubes in the aﬂ'ected i'egions.

The combination of TSUP draft Spccxﬁcatxons 3/4.4.1,3/4.6.2, 3/4 6 3,and 3/4.7.5
prox ide for the assurance of the cont.a.mmert function against the challenge of
thermally-induced failures due to potentxal accident conditions that are unique
to PCRV-enclosed HTGRs such as FSV. The containment functxon is assured by
effecting the containment heat renova.l function which is facnhtated at FSV by
assuning the timely depressunzatxon of the PCRYV 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 depressurization, 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
operation; only one train is required to accommodate accident conditions.

Also, in subsequent discussions ‘with the licensce 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 cxistixig Specification
SR 5.2.24.h with regard to testing valves used for assuring confinement integrity by
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automatic isolation of the RPCW‘('addr&sed in TSUP dra’t SR 4.6.2.1) and the
purification cooling water system (addrdsscd in TSUP draf{i SR 4.7.5). In addition,
functional testing of the punﬁcatnon 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 dunqg 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 reqmred in the W-STS; however, discussions with

~ the licensee centered on the apphcabxhty 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 Basxs 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, therma.l margins and longer thermal response
times of the PCRV thermal barrxcr compa.rcd to the PWR ice bed containment
were sufficient to accept the survexllance intervals in TSUP draft SR 4.6.2.1 without
requiring separate specific sunexllances on the scanner mstrumcntat:on

X X
~1.L,§

4.6 Cooling Water Functions

4.6.1 Condensate Storage F\mction ;

Asindicated in Table 2, condensatc is not relied upon at FSV as a Sexsmxc Category |
source of cooling water. The cqmva.lcnt function at FSV is accommodated by the
supply of firewater using the Safe.Shutdown Ccoling Water Supply System that
is addressed in TSUP draft Spccxﬁcatxon 3/4.5.5. This Spec:ﬁcatxon is discussed
aboxe in Section 4.4 of tlus TER.

'As discussed in Section’ 4 3.2 of thls TER condensate supply for the equivalent

emergency fecdwater subfunction i is f) from the condenser hot well or the condensate
storage tank; however, as also dnscused this equivalent subfunction i is accomplished
by these SSCs only for nomcxsnucall) induced transients. Flrewater is the
seismically and environmentally qualxﬁod source for Safe Shutdown Cooling, and,
consistent with the FSV licensing basxs only this source is the suby'ct of Technical
Specification requirements. S ' S

4.6.2 Component Cooling Water Functions

At a PWR, this function is (7ff(fctc;ci by the Reactor Auxiliary Cooling Water
System as discussed in Section 9.2.2 of the Standard Review Plah: At FSV, as
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. 4.6.3 Service Water F\mctxons y‘f s B ff,

described in UFSAR Sections 5. 9&nd 9.7, the equivalent functio.rrx"s. 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 LCSA_xs,re_)ectcd 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 3/4.1.5) by
the Purification Cooling Water Subsystem (UFSAR Section 9.7.3.4) of the RPCW
System and by the Nitrogen System.(UFSAR Section 9.6). During depressurization

‘required to accommodate the permanent loes of foreed cooling as discussed in
- Section 4.5 of this TER, the Helium Purification System (HPS) performs the safety-

related fuaction 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
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 cﬁ'cctmg pnmary coolant

~ depressurization per TSUP draft Specxﬁcauon 3/4.7.5. L i

[ »)l‘ [N
v L

. ""1 .

As described in FSV UFSAR Sect\on 9.8, the FSV Service \Vater System is

functionally equivalent to that. of the PWR as described in Section 9.2.1 of

the Standard Review Plan. Howe\cr the FSV non-Class | conﬁguratxon of the
Service Water System supports the PCRV functions of assurmg the primary
coolant pressure boundary (GDC 14) both during normal operation and during
the equivalent of cold shutdown condmons at FSV and provides thc primary heat
rejection capability for backup rcsxdua.l heat removal through the RPCW/PCRV
LCS during the equivalent of cold shutdown conditions, that is, when the
CALCULATED BULK CORE TEMPERATURE is less than or equal to 760°F. The
non-Class I configuration of the Scr\m Water System includes the three seismically
qualified service water pumps with. associated Class 1 piping and val\es as well as

“the non-Class | service water nmkmp subsystem consisting of thc three service

water return pumps and pump pit and the service water coolmg tower and fans.
Equipment comprising both the Class I and non-Class | conﬁguratxons of the Service
Water System constitutes a set of essential loads (Updated FS ‘\R Tables 8.2-4
through 8.2-7) for the eme rg(nm dx( sel generators in response to nonse ismically-
induced transients such as loss. of offsitc power. Both C(mhguratmns 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 ex-cption of certain nonseismically qualified
safety-related equipment (service water cooling tower fans and return pumps) that
is part of the ACM and surveilléd 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 a.nd with alternate flowpaths avmlable through the
Class | 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 requxrement for OPERABLE trains otherwise. :

"For the Class .1 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 band, 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 xndependent Class | trains are supphed by circulating
water makeup (TSUP draft Specification 3/4.5.5). The operabxhty requirements -
of TSUP draft Specification 3/4742 complement and support meeting the
operability requirements of the RPCW/PCRV LCS as ngen 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 relied upon in the firewater
¢ system (TSUP draft Spccxﬁcatlon 3/4.5.5) that is also supplxed via circulating
' water m.-Ll\eup TSUP draft Spccnﬁcatxon 3/4.7.4. 1 also calls out spccxﬁc ACTIONs

>>>>>>

h o B (AR
i : ‘)y _ 4”“

Thus, TSUP draft Specification 3/4 7.4 is judged to be functlona.lly equxva.lent to
- W.STS Sp« cification 3/4.7.4 By i
. ‘v vv}', X L

" 4.6.4 Ultimate Heat Sink (()ptmn.d) Function ’

As deseribed in FSV UFSAR S(ctnon 10.3.9. the two cxrculatmg water makeup

storage ponds of the Safe Slmtdcm n Cooling Water Supply Systcm (TSUP draft
~ Cpecification 3/4.5.5) provide the functional equivalent to the sexsnxlcany qualified
ultimate heat sink that is desceribed in Section 9.2.5 of the Standard Review Plan

and addressed in W.STS Specification 3/4.7.5.  As dcscribo%l: in FSV UFSAR

3
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Sections 2.5.1 and 10.3.9, the minimum nine day seismically qualiﬁ,@:d water supply
at FSV can be replenished indefinitely from other diverse sources after the storage
ponds’ initial inventory is exhau'sttc*'d’ Consistent with the FSV licensing basis, the
~ diverse replenishment sources have.not been subject to chhmcal Specxﬁca.t:ons in
the past Lot :

4.7 Spent Fuel Cooling I'\mction" -

'As indicated in Table 2, spent fuel coolmg is assured both during a.nd a.fter 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 reqmred 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 handlmg 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 1odme scrubbing
functnon dxscussed in the Bases for the W-STS Specifications. '

4.8 Steam Safety Valves (Steam Sa.!ety-Relicf I'\mctions) -

Although not part of the functxonal a.nalog:es drawn between the W-STS and the
TSUP draft in Tables 1 and 2, the FSV Technical Specifications for the superheat
steam and rcheat steam safety val\cs were included as associated components in
‘the package of draft cooling functxon Specifications.?!8:20  As described in FSV
.UFSAR Section 10.2.5.3, both the superhcatcr and rcheater sa.fcty valves protect
the respective sections of the steam generator against ovcrprcssure in accordance

with the ASME Boiler and Prcssurc Vcsscl Code, Scction 111, Class A.

1%1

‘TSUP draft Spccxﬁcat:on 3/4.7.1, 5 (Rcf 55) 1s applicable whcnevcr fission heat is
‘being generated in the reactor core: and is judged to be functionally equxva.lent to W-
STS Specification 3/4.7.1.1. The FSV Specification requires the single low-pressure
reheater safety valve to be oporable at all times but restricts the reactor power level
for cach inoperable superheater Sﬂf(t\ valve (three per loop) in a loop by requiring
onc operable superheater safety in cach operating loop for cach operating boiler feed
pump (three total). Each boiler fccd pump is capable of delivering approximately
one third of the total feedwater ﬁow 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; ho\\e\cr the nature of the plant ch'\llcngc posed
by a steam line rupture differs between the HIGR and the PWR. At FSV, the

-operability of the safety valves p_r_qtccts against ruptures of the §tcam generator

4
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once-through-flow tubing or the rupture of high energy fluid lmes to and from
the steam generator. Steam generator tube ruptures, which would be contained
inside the PCRYV, are bounded by accident analysis given in UFSAR Sections 6.4,

14.2.1.4, and 14.5.2 through 14.5.4._ FSV is not sensitive to overcoolmg transients
to the same extent that the PWR i xs 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 -irculation cooling from which the plant has to recover. However, SLRDIS
actuation facilitates plant reooverylbf forced circulation cooling as discussed in FSV
UFSAR Secctions 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 stca.m lme rupture challenge differs between the HTGR

and the PWR.

TSUP draft Specification 3/4.7.1. 6 (Ref. 55) requires only om'l:1 safety valve on
cach 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 opératmg 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 operatxon However, the W-STS requlrements extend

only to HOT STANDBY since the steam generators arc not necessarily required for
PWR decay heat removal in HOT, SHUTDOWN per W-STS Specification 3/4.4.1.3

"and because the associated stcam loads for the PWR would bc small for the
_prevailing  thermal-hydraulic condmons below HOT STANDBY TSUP draft

Specification 3/4.7.1.6 conscrvatwcly requires an OPERABLE sa.fcty valve on cach
operating steam generator section for SHUTDOWN and REFUELING because the
FSV stcam generator scctions are rcquxrcd for both normal and abnormal decay heat

rcmoval under these condmons pcr TSUP draft Specxﬁcanons 3/4 4 1 and 3/4.5.3.

1(')
by

4.9 Review for Idcntlf)mg Othcr Coolmg Functions in the FSV Lxccnsmg Basis

W
For completeness, the FSV UFSAR and Rc]crrncc Design 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 Technical
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 cffecting residual

. heat removal. In these instances, the diversity in SSC design and the large thermal

margins inherent in the shutdown FSV reactor have been sufficient reasons for not
requiring Technical Specifications to be implemented for SSCs such as the decay

e
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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 aﬂectcd Specifications are addressed in a separate
TER.

50Q2Lglu_i2n_a

A comprchensive functxon based evaluauon has becn 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 equxvalcnt functions implemented by the TSUP
draft. In cach case, functionally eqmvalent 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 succees path for accomplishing a ooohng function did
not require equivalent Specifications because the cooling functxon, each of which
is addressed in at least one TSUP dtaft Specification, could be acoomphshed by-
a diversity of non-Class I SSCs and is backed up redundantly by the scismically
and environmentally qualxﬁcd_Sa.fe_ Shutdown Cooling System. Without exception,
however, the TSUP draft Specifications were found to be functionally analogous
with and cquivalent  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 dcfcnsc-m—dcpth through the diversity and redundancy
provided by the assured opcrabiligy of the important-to-safety SSC configurations.
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. Safety-Related St’mctum. _Systcms. and Components (SSCa) General
“definition: For SSCs requiring seismic qualification, see Section III (c),

Appendix A, Part 100, Tntlc 10, Code of Federal Regulations (CFR),
and, for clectrical equipment. requiring environmental qualification, see
Section 50.49(b)(1), Part 50, Title 10, CFR. For FSV, safety related specifically
refers to the SSC configurations that form the primary or backup success paths
for mitigating the consequences of accidents, transients, malfunctions, and other
challenges to fission product barriers and that, except for a few components used
in the Alternate Cooling Method (ACM), are required to be seismically and
environmentally qualified. For FSV, safety-related SSCs are defined in Ref. 8:
Appendix B.5.2.7, and Tablcs 1.4-1 (Class I), 1.4-2 (Sa.fc Shutdown Cooling),
and 8.2-8 (ACM). ' ‘

. Important-to-Safcty SSCs chcral definition:  With rcgard to providing .

“reasonable assurance” for plant operation without undue risk to public health
and safety, the ﬁrst paragraph in the Introduction to Appendix A, Part 50,
Title 10, CFR; and for certam clectrical equipment, the nonexclusive definition
in Section 50.49(b), Part 50, Title 10, CFR. For FSV, important-to-safety
specifically refers to the SSC configurations that are the preferred primary
success paths in prondmg rca.sonablf- assurance” of avoiding undue risk to
public health and safety by, xmt:gatmg the consequences or effects of accidents,
transients, malfunctions, and other challenges but that are not required to

- be fully scismically or environmentally qualified. At FSV, cach important-

to-safety SSC configuration is-redundantly backed up by a safety-related SSC
configuration, and the failure of nonsafety-related equipment in the important-
to-safety SSC C()nﬁguram)m \nll not cause loss of function of safety-related
cquipment. Thus, the provisions of 10CFR Part 50.49(b)(2) vmnld not apply to
equipment in the unport.mt to-safety SSC configurations as d« fined here.
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~ October 25, 1974. (Available in the NRC PDR.)
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Table 1. Correlation of Generic Cooling Functions B«
the Westinghouse Standard Technical

R P R e U\mw"i =

! ' MO ‘ Applicable GDC*

i o : “-Eunction/Subfunctions L Implement
g ‘ L ) Primary Related

I . X 4 : »

% 1. Normal Process Cooling . o 15,33 3/4.1, Reactivity

{or Reactor Cooling —Critical Core) )
PR 3/4.2, Power Di:
3/4.3.1, Reactor

f‘? r
g 3/4.4.1.1, Reactc
o : Coolant Circulat
’ o L ' : , 3/4.4.5, Steam C
i I o ' Lo : o Also, during phy
5 SR RE ' Lt 3/4.10.4, Reacto
z KA Y . N e ' . E
; , ‘j- . 2. Norma) -Decay Heat Removal »
Lo {or Reactor Cooling-—~Subcritical Core)
‘ S a. Auxili‘ary'Feedwater‘ (both the normal 10 34, 44 45, 46 3/4.4.1.2 and 3/
startup/standby/shutdown fecedwater and Hot Shutdov
3 ) subfunction and the cmergency feed-
3 water subfunction)
N 3/4.4.5, Steam C
R L 3/4.7.1.2, Auxili
o ‘ _ 3/4.7.1.3, Conde
b. Residual Heat Removal (RHR) 10, 34 ' 3/4.4.1.3 and 3/
. : and Cold Shutdo
3/4.9.8 and 3/4.
and Coolant Cir¢
i : Reactor Vessel
PR 3 Emcrgcﬁéy Core Cooling 35 36,37  3/4.3.2, Engince
. ot PR o Actuation Systen
i '\ R ;\ : o N 3/4.5, Emergenc
R -+ 4 Containment Heat Removal 16.50.38 39,40  3/4.6.2, Containi
o : p ’ and Cooling Syst
$. Cooling Water 10434.44 4546  3/4.7. Plant Syst
; ) a. Condensate Storage 44 45,46 - 3/4.7.1.3, Condc
b. Componén( Cooling Water 44 © 45,46  3/4.7.3. Compon
:‘ v . c. Scr\'iéc Waicr 44 45, 46 3/4.7.4. Service
; s . » d. Ultimate Hcat Sink .45 . 44,46 3/4.1.5, Ultimat
3 I 6. Spent Fuel Cooling ol. 44 45,46  3/4.9.11. Water
! “That is, the GDC that directly or indirectly invoke a cooling function. The GDC that
3 el ; MThat is. sections that relate to the structures, systems, or components (SSCs) tha
' functions are not cited here. : .
w ‘In current LWR designs, the auniliary feedwater. function is generally recognized as ¢
T tscc NUREG-0770). Per the Basis for Specification 3/4.7.1.2 in the W-STS, the emerg
s " cooling subfunction must accommodate the effects of Seismic Category | events and the si
'(‘rilcrig)q 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
i ot Fot 1;« ; y :
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g W-STS Scction(s)®.

Controlled Parametere(s) -
|

g Control System o
ribution Limits .

Coolant Loops and
bn: . e

AT

fl:ncrators

B s tests: o
Coolant Loops

4.1.3, Hot Standby -

nerators

'y Feedwater System -
sate Storage Tank’

4.1.4, Hot Shuldown

"

11i. Residual Heat Removal
lation and Water Level—

d Safety Feature
Instrumentation

Core Cooling Systems

nt Depressurization
ns C

ate Storage Tank’

bt Cooling Water System

ater System .
{eat Sink (Optional)

wvel-- ~'Siorzlg_¢ Pool

Mo e e |
Wit Ll

tip System Instrumentation

Reactivity control systems
operability and capability
Axial and radial power peaking
Reactor scram setpoints

Operating status of primary loops,

stcam generators, and reactor
coolant pumps

Operability of stcam generators
(including structural integrity)

Criticality without primary loop ﬂoq:

Operating status of primary loops

steam generator and reactor
coolant pumps

Operability of steam gc:ncrators
(including structural integrity)

System operability /availability
Avatlability and capacity of

Seismic Category | 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

Availability and capacity of
startup/shutdown water source

System operability

System operability
Capacity /temperature

Water inventory

oyl

ween the General Dcsign.Cn'tcrin (GDC) of Appendix A to 10 CFR Part 50,
Specifications (W-STS), and the Standard Review Plaa (SRP) -

Primary SRP Sections -

. 72 Reactor Trip System _
4.4, Thermal and Hydraulic Design

sl

o

e

" -10.4.9, Auxiliary Feedwater System (PWR)

5.4.7, Residual Heat Removal (RHR) System Sl

PR ’

0 7.3. Engincered Salety Features Systems . ,
?" . A‘{‘ﬁ .'A‘." ".'."li\i-js
6.3. Emergency Ccre Cooling System Aperviey e

[t
o

§ 6.2.1 and 6.2.3, Containment Functional
i Design and Containment Heat Removal
W' Systems

9.2.6, Condensate torage Facilities

9.2.2, Reactor Auxiliary Cooling Water
Systems

9.2.1. Station Service Water System
9.2.5, Ultimate Heat Sink

. 9.1.3. Spent 'Fuel Fool Cooling and
Cleanup System

¢ listed in the SRP and relate to such matters as seismic and environmental qualification are not cited here.

:omprise and control the cooling configuration or heat transfer ;?palh. Sections relating to dycrprasurc relief

ompassing both a normal startup/standby/shutdown cooling subfunction and an emergency cooling subfunction
1y cooling subfunction is to accommodate a total loss of offsite power. Per SRP Section 10.4.9. the emergency
I-break loss of coolant accident. 4

the function accomplished provides for heat rejection from the reactor core.

smic Category | per SRP Section 10.4.9.

i

i . EET

- S50 §os0a7I~0)
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: Funcnons/Subfunumns

1. Normal Process Cooling
(or Reactor Cooling
Cnitical Core)

' 2. Normal Decay Heat Removal
tor Reactor Covling
Subenitical Core)

a. Auxiliary Fecdwater

Normal Startup/Shutdown
_Feedwater tor equivalent)
Supply

Emergeney Fecdwater
or equinalent) Supply

h Restdual Heat Remaoval
" {RHR)

IS

dog .Tnblc 2. Correlation of Generic Cooling Functions/Subfunctions with the |

lmplcmenung Sections of FSV TSUP Draft

Program (TSUP) Draft, the Updated Final Sufcly Analym Report (U

Cont

3os, lelung Condmons for Operation
3/4.1.4.1, Control Rod Worth and Position Requirements -—Opcralmg
3/4.1.7, Reactivity Status .

I

3/4.2:2, Core Inlet Orifice Valves/Region Outlet Temperature Limits
3/4.2.3, Core Inlet Orifice Valvcs/Comparisqn Regions

3/4.2.4, Core Inlet Orifice Valvcs/Mlmmum Hclium Flow and
Core Region Temperature Rise

3/4.2.6, Power-to-Flow Ratio

3/4.3.1, Plant Protective.System

3/4.3.2.7, Power-to-Flow Ratio Instrumentation System

1/4.3.2.8, Core Region Outlet Thermocouples:

3/4.4.1, Primary Coolant Loops and Coolant Circulation

1

No exact Seismic Category | equivalent to LWRs due to unique
-design and licensing history at FSV

1.0.5. Limiting Conditions for Operation
3/4.2.4, Core Inlet Orifice Valves/Minimum Helium Flow and
Core Region Temperature Rise
3/4.4.1.2, Primary Coolant Loops and Coolant Clrcul.mon
3/4.5.1, Helium Circulators
3/4.5.2, Helum Circulator Auxiliaries
374.5.1. Steam Generators
3/4.5.4.1. Emcrgency Londcnaalc and !-mcrgcncy Feedwater
Headers  Operation
3/4.7.111, Boiler Fecd Pumps |

For depressurized core cooling given simultancous loss of
feactor generated steam
374,50 through 3/4.7.1.1. as cited above :

tor total Joss of offsite power (non-seismic):
3/4.51 through 3/4.5.4.1, as cited above, and
3/4.7.1.7, Condensate Pumps

When CHCT > 760°F
3/4.2.4 and 3/4.4.1.2, as cited above, but, in gencral, all
SSCs addressed under the auxiliary feedwater whlunduon
also apply to a“unn; RHR capability

When CBCT < 760°F.
3d46.2.2. Reactor Plant Cooling Water/PCRY
Liner Cooling Systent Shutdown

Durning refuching when fuet handhing 1s being performed
DEFINITION 112, Core Average Inlet Temperature

/491, Fuel Handbine and Muaintenance 1n the Reactor
a9 buel Hundhine Machine

i
c

CALCULATED BULK ¢
Core reactivity and power
Directly: Reactivity devia
pecaking anomalies duc
Directly: Regionwise outli
Indirectly: Regionwise
Power distribution inferre
temperature and orifice
Core region coolant flow

Core power-to-flow ratio

Reactor scram and loop s

Instrument operability
Instrument operability
Operating status of heliur

CALCULATED BULK «
Core region covolant flow

Operating status of helius
Operability of water turb
Operability of water turb
Capability for alternate w
Availability of high press
and circulator drive
Availability of high press
(if needed) for water tt

Availability of high press
supply and water turhi

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

Forced circulation coolin,
that can redundantly a
Many are covered by 1
but the diversity of caj
margins inherent in the
in equipment configur:

torced circulation cool;

Forced circulation coolin

Primary and secondary
inlet temperature

Core average inlet tempe
pressure chanpes

Pressure limet o tuel hag



‘SAR), and the Ex
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lled Parameters(s)

U St Vrain (AFSV) Technical Specification Upgrade
isting Technical Specifications

Equivalent Existing FSV
Specifications (LCO/SR)

UFSAR Sections
That Form Licensing Basis

ORE TEMPERATURE (CBCT)
aking® i, . .

on. Indirectly: Axial power

v long-term burn-up effects

coolant temperature.

ywer-to-flow ratio

from region outlet

sition

'd/or temperature rise

¥

itdown setpoints - .

j circulators and stcam gencrators

RE TEMPERATURE
d/or temperature rise

g circulators and steam generators®

: dnive

s drive

er supply and structural integrity
fecdwater for steam generator supply

feedwater and auxiliary boilers
nine drnive

v c .
teedwater for stcam generator
B drive C
. o
d condensate for steam generator
drive using Class 1E electrical supply
g | and non-Class | components

here 1s a diversity of SSCs
mplish forced circulation cooling.
wmcal Specifications as indicated.
fe SSCs and the large thermal
sramic core allow fop flexibility
3 08 tor accomphishing RHR by

P Jdop e

PCRY Jiner cooling
requred to measure core average

tie controlled to hmit reactor

womachime

Pending 4.0.4/None

3.5.4% 4.1.3.4.1.4/5.1.5

None 418/5.1.4 ’
3.6.7 4.1.7/5.1.7

162 41.7/5.1.1

367 41.9/518

367,368 . .1 SAFETY LIMIT (SL) 3.1/5.1.6

AN i 4.1/5.4.0 y

36.7. 368 Nonc/5.4.8 '

36.7,7.3.3.) ‘None/5.4.3 |

4.3 - Nene

‘Pending - "..4.0.4/Nonc

3.6.7 419/5.18 ‘

43.10.2:1, 103 None ' ' R
422 T4.21/8.2.7 : w !
422 14.2.2.4.23/528,529,52.23, 822741207 L
424 L 4.3.1/53.10, 5.3.11, 5.3.12

4.3.4/5.29 AR AR
s 432/827 ‘
o

] MN lﬁ"&“l‘lilh’_‘-'h’l
o Aperture Card

10.2.1, 10.2.3.3,10.3

10.2.1,10.2.3.1,10.2.6

B

14432, 1411222 Cited clsewhere e

S A
¢ Cited elsewhere

None tor condensate pump

10.2.1.10.3.2, 14.3.6.
14421, 13442

10.2.1. 10.3. CALYS K

14.3.5, 14.4 . o
Pending 4200 3214/84.4, 8401
None - DEFINITION 2224
9.1.1.4 47 1/None
914 AT N
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Function/Subfunctions Implementing Sections of FSV TSUP Draft

3. Emergency Core Cooling 3/4.5, Safe Shutdown Cooling Systems O
1. Containment Heat Removal " 3/4.4.1, Primary Coolant Loops and Coolant Circulation Ti
3/4.6.2, Reactor Plant Cooling Water/PCRYV Liner Cooling System St
; 3/4 6.3, Reactor Plunt Coohng Waxcr/PCRV Liner Coolmg System L¢

% Temperatures - il
: Fi

3 4.7.5, Primary Coolant Depressurization

5. Cooling Water
a. Condensate Storage .~ Condensate is not relied upon as a Scismic Category 1 source of cooling T
. water. The equivalent function is accommodated by firewater supply:
" 174.5.5, Safe Shutdowh Cooling Water Supply System ‘

¢

h. Compunent - Cooling ' 3]4 6.2 and 3/4.6.3, as cited above, under Containment Heat Removal. S:
I i See also Service Water. 3/4.7.4. hrcwalcr is Class I backup, 3/4.5.5
¢. Service Water ' 1/4 7.4, Service Water System '
d. Ultimate Heat Sink ' ,3; 3/4.5.5, as cited above under condensate storage
(Optional) AR :
. 6. Spent Fuel Cooling " During Refucling:
. .. 13/4.9.3, Fucl Handling Machine : C
. Post Refucling: '
:-." Ej 3/4.9.4, Fucl Sloragc Wells

‘Lo-.al power pcakmg is comrollcd by rcv::wcd calculauons per TQUP Draf( Spcuruuon Dcsrgn h:alu
‘ under administrative controls per TSUP Draft Specification 6.5.2.9.a.
*owcever, the licensing basis is judged to be incomplete in comparison with regulatory guidelines and
verification against experimental data is not presented for these methods and models.
‘Reactivity status is tracked using the base reactivity curve that is approved per 10 CFR Part 50.59 under



Table 2 (continued)

' f

Controlled Paramecters(s)

o Ui-SAR Sections
Thal Form Llccnsmg Basis

rability of seismically and environmentally qualified
SCs for forced circulation cooling of reactor and for
ater supply to steam generators

¢ to depressurize PCRYV following loss of forced cooling
ply of cooling water during reactor operation and shutdown
s cooling water and PCRY concrete temperatures
Jered flow path for PCRYV depressurization

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

cm operability
cm operability

Jday scismically qualified water supply with non-seismic
ng-term makeup available
:

§:ing coil vutlet water temperature

tuhle umlmg coils, mohng water oullct lcmpcraturc air flow’

g ceptance criteria.

 ministrative.controls per TSUP Draft Specification 6.5.2.9.b.

10.3.9, 10.3.10,
14.4.2.1.14.4.2.2

" 14.10.2

59.9.7,14.10, App. D
5.9, 9.7, 14.10, App. D

94 3 3 2 I4.I0.2

Ty

H

10.3.92 :

s 14 Thc g.nlguldcd wnlrol rod wnlhdmwal sequence is appro»cd pcr 10 ¢ lR P.m 50.59

Analytical methods and modcls are not dcscnbcd in the UFSAR, and

Equivalent Existing FSV
Specifications (LCO/SR)

Cited clscwhere

4.2.18/None

4.2.13,4.2.14/5.4.4, 5.4.11

42.15/5.45
o

4.2.18/None . ;
,r'z.';f}“. 077

4.2.6/5.2.10, 5.2.24

A

42,13, 4214, 4215/54
45,5411 7 sto

4.2.4/None
4.2.6/5.2.10, 5.2.24

\vai“ai.; “
SN Aper(x.n» i

4.7.2/5.7

4.7.3/5.7.2

8?0?6@7,77~a3
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Attachment 1

Scope and G\li(ielixi:ce. for the Fort St. Vrain (FSV).
Technical Specification Upgrade Program (TSUP)

L. Commxtments” by Public Service Company of Colorado (PSC) plus clarxfymg
comments in brackets. - .

P-1

Limiting Conditions for Operation (LCOs) will be revised to identify
the applicable oper‘ating modes, limiting condition and action statement

defining remedxal actions. to be taken if the limiting condmon is exceeded.

P-2

P-3

i -1'

All applicable operatmg modes will be clearly 1dent1ﬁed for each LCO.

'lextmg 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

P-4

those Technical Specifications that lack such documentation. See 10CFR
Parts 50. 34(&)(5) and (b), 50.36(b), and 50.71(e).]

LCOs will cross reference the applicable Surveillance Requirement (SR) and

- SRs will cross reference the applicable LCO. All LCOs will have associated

P-6

P-7

P-8
P-9

P-10

with them one or more SR.s and all SRs will have assocnated with them one
or more LCOs. ’

Surveillances will be specnﬁcd as necessary and sufficient to venfy compliance

with the associated LCO(s) . S

SRs will describe the assocxatcd acceptance criteria.

Technical Specification statements will be unambxguous wnth a smgular
interpretation. v

Terminology used in the 'I_‘eéhnical Specifications will be clearly defined.

1

Technical Specifications ;vill‘-be simplified if possible.

LCO format will be revised to include the LCO number and title,
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 chhmcdl Specifications than 1mpllcd by this scope

item. ]
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P-11

P-12

P13

P-14

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 documentatlon See 10CFR Parts 50. 34(&)(5) and (b), 50.36(b),
and 50. 71(e).]

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.] '

The initial draft of t'l;e“mupgraded Technical ‘Speciﬁ;ations will be
submitted to the Nuclear Regulatory Commission (NRC) by April 1, 1985.
[{Completed.]

A schedule for the Technical Specification Upgrade Px:ogra.rn will be
submitted to the NRC for information by December 14, 1984. [Completed.]

II. NRC Changes and Clariﬁcatiéns“, Regarding the FSV TSUP Scope.

'Nl

N-2

N-3

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 chhmcal Specifications [Ref 51]

The bases for the Techmca.l Specxﬁcatxons will be mcluded 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 10CFR Part 50.36(a) but not to the FSAR

“analyses and evaluations” from which the Technical Specifications are to

be derived per 10CFR Parts 50.34(a)(5) and (b), 50.36(b), and 50.71(e))-

The Standard Technical Specifications for Westinghouse pressurized water
reactors (PWRs) will bc uacd as guidance, w horc applicable, in performing
the upgrade. : :

(W1
(33
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- N-4

N-6

N-7

G-1

G2

G-3

G-4

A thorough review of ‘the FSV-FSAR and other relevant design
documentation will be done to ensure the Technical Specifications are
coniplete 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. Sce 10CFR Parts 50. 34(&)(5)
and (b), 50.36(b), and 50. 71(e) ]

Operating experience to. date will be consxdered and factored into the
upgrade effort.

The need for additional instrumentation or other hardware to ensure
compliance with the upgraded Technical Specifications w111 be consxdened
ona case—by-case basis.

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 éa_nnot. be done by July 1, 1985.

oo

II1. PSC Guidelines!? for Use of .t'hev Standard Technical Spcciﬁéations (STS).

Plant modifications and l.)'ac'kﬁts would not be undertaken to permit the

adoption of any Standard Technical Specification requirement. >
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.

Significant rescarch and, development efforts or analytical investigations
would 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 such efforts
and investigations would not be utilized or given further consideration.

The numbering system of the Standard Technical Specifications and the .
Standard Technical 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‘;{‘,étlative 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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AC
ACM
ACN

AEC

AFWS
ASME
CBCT
CFR

DF

ECCS
EES -
FSAR
FSV

GDC

"HPS

HTGR
LCO
LCS
LWR
NFSC
NRC
ORNL
PCRV
PDR
PPS
PRI

GLOSSARY OF ABBREVIATIONS

'Administrative c}ontt"-ols

Alternate cooling method

Accession numbéfi' :

Atomic Energy Commxssxon

Auxiliary feedwater system

American Socxety of Mechanical Engmeers
Calculated Bulk Co;ie Temperature
Code of Federal .Rggulations

Design feature c

Emergency core coolmg sybucm
Econom:zer-evaporator—superheater
Final Safety Ana.lysxs Report e
Fort St..Vrain

General Design Criteria

Helium puriﬁcatio#; system
High-tcmperatu:rc ‘ga].s-cooled reactor .
Limiting condition for operation |
Liner cooling sysf_cm

Light w'atef. reaé_tog .

Nuclear Facility Safety Committee
Nuclear chixlétofy Commission

Oak Ridge National Laboratory
Prestressed concrote reactor vessel
Public Documcnt Room

Plant protcctxon system

Potomac Research Institute

58
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Glossary of Abbreviations (Contin"ued_):'

PSAR
PSC
PWR
RDA
RHR
RHRS
SLRDIS
SR
SRP
SSC
STS
TER
TSUP
UFSAR
W-STS

Preliminary Saféﬁy ‘Analysis Report

Public Service Company of Colorado

Pressurized water reactor |

Rapid fdepr&esuriz_ﬁtion accident

Residual Heat Removal

Residual heat rézﬁqval system

Steam line ruptixx;e detection and isolation system
Surveillance reﬁqé_rgrpent

Standard Review Plan

- Structures, systems, and components

Standard Technical Sbeciﬁcations

Technical Evaluation Report

Technical Spéciﬁéation Upgrade Program
Updated Final Safety Analysis Report
Westin}ghou_se Standard Technical Specifications



