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NOTICE

This report was prepared as an account of work sponsored by an agency of
the United States Government. Neither the United States Government nor
any agency thereof, or any of their employees, makes any warranty,
expressed or implied, or assumes any legal liability or responsibility for
any third party’'s use, or the results of such use, of any information,
apparatus, product or process disclosed in this report or represents that
its use by such third party would not infringe privately owned rights.
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TECHNICAL EVALUATION REPORT FOR_REVIEW OF FORT ST, VRAIN
TECHVICAL SPECIFICATION UPGRADE PROCRAM

1. INTRooucrioN,AND BACKGROUND

This Technical Evaluation Reportn(TER) documents the results of work
performed.by Oak Ridge National Laboratory‘(ORNL) in providing a technical
'evaluetion of designated portions of the‘proposed Technical Specifications
(TS)1 .for the Fort St. Vrain (FSV) Technical Specification Upgrade Program

"(TSUP) ‘This effort has been performed under the direction of the U.S. Nuclear
'Reguiatory Commission’s (NRC'’s) Office of Nuclear Reactor Regulation (NRR) and

. has been coordinated with ldaho National Engineering Laboratory (INEL) which

has prime responsibility for providing NRC with an integrated TER that
'documents the results of evaluations that are performed by both INEL and ORNL

‘Therefore the format of this TER vill follow that developed in cooperntion

- I LI

’ with INEL and will contain all numbered sections to be included in the final

fintegrated TER except for the TS evaluation subsections in Section 3 which will

1ist only the ORNL contributions The other sections and subsections to be
_written by INEL will be appropriately identified as such in this TER This
'approach is being used to facilitate integretion of the ORNL contributions into
the final INEL integrated TER. ;
The ORNL contributions to the TSUP review and evaluation also include two

separate TERs? 3

that have respectively addressed in detail (1) the equipment

. redundancy requirements for accommodating the Rapid Depressurization Accident
'(RDA), or Design Basis Accident No. ZJﬁDbA-Z). and (2) the acceptability of the
. TSUP proposals for accommodation of sefety-related and inportant to-safety
COoling functions. As used for FSV {n the TSUP review of cooling functions,
_important to- safety refers to the use of equipment configurations that include
nonsafety related equipment and that provide the preferred or primary success
path in responding to transients addressed in the FSV Updated Final Safety
Analfsis Report (FSAR)“ but that, in each'case are also redundantly and

i
diversely backed up by an alternate success path cohposed of seismicallv and

envxronmentally qualified safety- related‘equipment For the cooling functions

l
‘!1

that are addressed in the TSUP, the operability of both the safety-related and

important-toJSafety equipment (that is, equipment in both the primary and

;. ,.‘1

|
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backup success paths) is assured by TS requirements The conclusicns of the

]
[

ORNL TERs that addressed these separate issues will be summarized briefly in
chis TER :

3~ ,-,.

oo

“The TSUP Sections or individual TSUP Specifications that were designated

for ORNL review and evaluation include the. following

Specification 2.1, Safety Limits

.0

0. Section 3/4.1, Reactivity Control Systems

o Section 3/4.2, Core Irradiation Temperature and Flow Limita

‘o Specification 3/4.3.2, 3 Seismic Instrumentation

o Specification 3/4.3.2. 6 Heteorological Instrumentation.

o Specification 3/4.3.2.7, Pover-to-Flow Ratio Instrumentation System
o Specification 3/4.3.2.8, Core Region Outlet Thermocouples

o 'Section 3/4.4, Primary Coolant'System

o Section 3/4.5, Safe Shutdown Cooling Systems

o, Section 3/& 6, PCRV and Confinement Systems; that is, alllof this
"', section except for Specifications 3/4.6.1.5, Steam Cenerator Interspace
- Radiation Monitoring, and 3/4.6.5, Reactor Building Confinement

o. Specification 3/4.7.1.1, Boiler Feed Pumps
"o Specification 3/6.7.1.3, Pressure Relfief Valves
o Specification 3/4.
o’ Specification 3/4.
o Specification 3/4.
o Specification 3/4.
. o; Specification 3/4.
e Specification 3/4.

i
.1.5, Safetj-Valyes - Operating

.1.6, Safet& Valves - Shutdown

.1.7, Condensate Pumps

.6} Service.Uater

.5, Primaryﬁcoolant Depressurization’

NN N NN NN

6.1, Sprajyand/or Sprinkler System
" "o Specification 3/4.7.7, Fire Rated Barriers
‘o Specification 3/4.10.1, Xenon Stability

In addition, this TER provides an‘alternatively worded. evaluation for

Specification 5.3.4, Reload Segment Design’ since this specification is

_essentially a 1eformatting of the basis summary statement from an original FSV

,specification that has been upgraded in. Section 3/4.1, Reactivity Control
Systems. The subject specification represents an area of overlap in the ORNL

and INEL evaluations.
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1 l Chronology of Major Steps in the Technical Evaluation Erocess

I;This section is being written by INEL.

1.2 Concerps of 1984 Assessment Report
This section is being written by INEL.

'1.3 d_Ru o) e
.. This section is being written by INEL

F‘" f.*,: R
i : - .

1.4 Redirection of Ig;hni:gl_S22£Lfi&ﬂ&lQD_QRBIﬂﬂﬂ_Blﬁgiﬁm

:This section {s being wri - cer by INEL.

1.5 Highlights of nge;1ngs_eng_Q21:2&22n§_n_2_2n_£h£_I§QE
.This section i{s being written by INEL. ,

4

. 16S_tms_e£_Qu;_ef_§_cgeLus.m§
[Tne July 1, 1988, draft by INEL of the introductory paragraph is

rewritten as follows.]}

. N
il

Several TS items or issues have;been classified to be outside the TSUP

seope‘(ﬁppendix A). These items or issues fall into two categories:

4
v

. S
P Pode
N t

. i) On going or parallel efforts that have defined goals that will be

Dot ’:incorporated into or otherwise modify the upgraded TS but as a separate
/nxif " final disposition. ‘ _

-vii) Issues or items that have been identified during the TSUP review and
- ‘evaluation but that have been declared to be subject to potential

future requests for additional information or to other action that is

e

‘t: -yet to be determined.

[,The areas that are being addressed in the first category of activities

xinclude 1) plant protective system setpoints 2) compliance with Generic

:Letters(83-36 and 83-37, 3) LCO 4.1. 9 4) Appendix R considerations on fire

protection, and 5) the inservice inspection plan. Although these other 1ssues

cowi b
[
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involve changes to the.TS their evaluation is not restricted by the ground
rules agreed to (see Section 1.3 of this report) for the TSUP. Therefore even

though these other areas involve TS changes they are being pursued outside of

_ but in parallel with the TSUP. 1In some cases, for example the Generic Letters

83-36 and 83-37 issues, the evaluation has been pursued in concert with the TS -
changes and upgrade material of the TSUP but the ground rules for the
evaluation have been separate from the TSUP. Final disposition of these other
areas will bevseparate from the TSUP. ‘These other areas are only being
described briefly here to clarify. that they are not part of the TSUP and are
being pursued under separate tasks. b A summary status of each of" these parallel
efforts_is given below. ) e i
‘WThe‘second category of out-of-scope ftems were generated in response to
NRC review comments. These out-of-scope items are the Category F comments that
‘were‘alluded to in Section 1.3 as being determined to be outside the ground
rulesvor‘the TSUP but with further discussion possible. As indicated in
Section 1 3, 50 comments. were designated as belng Category F from among the
initial set of NRC comments on the TSUP final draft. Another 20 comments have
been similarly designated from the revieu of other TS in efforts parallel to

TSUP for a total of 70 Category F comments The Category F comments were

_basically of two types. Most of these comments relate to the licensing bases

for the existing TS either being unclear as g ven in the FSAR or being absent
from both the FSAR and other referenceable design documentation. The other
comments in the Category F classification relate to recent operating experience
that is, judged not to require the additlon of TS at this time but may require
reconsideration pending further experience and review. With regard to the
first type of Category F comments, the srope of the TSUP did not specifically

addLess the possibility that, when a comprehensive review of the FSAR and other

'design and licensing docwientation is performed to establish completeness of

the proposed TS, the result might be that some of the existing carryover TS
would be found to lack an adcquately documented licensing basis. Thus, the
potentxal need for further FSAR revisions which might involve additional
analysis was found to be beyond the '{ntended scope of the TSUP. A summary of
primary issues relating to the clarity and existence of the TS licensing bases

is given below.
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1.6.4 appendix R. Fire Protection

l 6 1 EL ant Protective System Segpointg
This section 1s to be written by INEL.

1.6.2 Generic Letters 83-36 and 83-37
This section is to be written by_INEL.

1.6.3 LCO 4.1.9

' This section is to be written byflﬁﬁL.

By

" This section Is to be written by INEL.
1.6.5 Inservice Inspection -
‘ This section is to be written by, INEL. ;::

’
i

o '1Hf :
i 6.6 Category F Comments Re 1ggxng ;g Igghnjgg] Specification Eg;gg
.’”!!x" ‘

ﬁ 3
designated as Category F, that {s, defined as indicating further discussion

During the TSUP review, 70 comments were generated and subsequently

possible (but not in the scope of the TSUP) The majority of these Category F
comments relates to the lack of clarity in or absence of the detailed licensing
bases in the FSAR as required to support the existing TS per 10 CFR Parts

50 3&(3)(5) and (b), 50.36(b), and 50 71(e) Although there wereifour itenms in

the TSUP scope (P-3, P-11, N-2, and N é) that relate to assuring the clarity,
4“ st .

: completeness and accuracy of the upgraded TS compared against the FSAR and

other documentation forming the licensing and technical basis, the. NRC judged
that the reviewer comments that relate to the clarity, completeness, and
accuracy of the bases of carryover Specifications are out-of- scope so as to
facilitate completion of the TSUP in a timely manner. Thus, for purposes of
the TSUP the upgrading of the existing TS bases was restricted to format and
structural issues of the summary statement of the bases or reasons. for such

W

specifications" as required per 10 CFR Part 50.36(a) and was interpreted not to

apply_to the more substantive documentatlon requirements for the FSAR. .

The issue of clarity, completeness, and accuracy of the detailed bases for

'
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the carryover Specifications stems from the TSUP-chartered review of two
sources: namely, (1) the applicant’'s safety analyses supporting TS An the
original FSV operating license that was approved by the U.S. Atomic ‘Energy
Commission (AEC) and (2) the licensee's safety analyses for subsequent license
amendments that have been approved by either the AEC or the NRC. Both sources
should be documented in the current Updated FSAR. '

S a v ice . First, with regard to safety
analysis deriving from the original FSAR and FSAR amendments, it is pertinenr
to recall that FSV licensing reviews . for the construction permit and operating
license vere conducted during a period of time between 1966 and l973 in which
the current requirements for the correlation of TS with detailed’ analysis and
evaluation in the FSAR were being formulated and inicially appliedvto plant
licensing by the AEC. As initially proposed in August 1966 (Ref. 5) and
finally promulgated in December 1968 (Ref 6), all applicants for plant
licenses that were issued a construction permit prior to January 16 1969, were
given the choice of producing TS under the 1962 rule’ or under the 1968 rule.
As, indicated by the initially proposed FSV TS in Attachment F to Amendment No.
15 of the FSV Preliminary Safety Analysis Report (PSAR),8 the applicant for FSV
elected to comply with the 1968 rule per the provisions of 10 CFR Part
50. 36(d)(2) as Instituted in the 1968 rule change.

Per 10 CFR Part 50. 3&(a)(5) of the 1968 rule change, the applicant at FSV
was exempted from updating the PSAR supporting the application for ‘the
construction permit. Under the 1968 xule new PSARs were to provide "an
identification and justification for the selection of those variables
conditions.-or other items which are determined as the result of preliminary
safety aralysis and evaluation to be probable subjects of technical
specifications for the faci{lity.” 5’?'

"In electing to comply with the provxsions of 10 CFR Part 50. 36(d)(2) with
regard to adhering to the 1968 rule on TS, the applicant for FSV was obligated
to comply with the 1968 issuance of 10 CFR Parts 50 36(b) ard 50, 3A(b) (1)

vthrough (6) as Interpreted from the AEC statements of considerations that

accompanied the announcement of the 1968 rule changes. 6 However, the AEC
review of the FSV operating license application did not specifically require

the applicant for FSV to provide the additional information required by the

b WL
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.cited regulations as evidenced by the AhC s findings in Section 7 0 and

elsewhere of the 1972 Safety Evaluation 9 This situation occurred because the
docket record indicates that the AEC staff required substantial changes to the
initially proposed TSS, and thus the AEC staff is judged to have viewed the
final TS proposal and approval as heing subject to the statement in IOCER Part
50.36(b) that stipulates that "the Commission may include such additional '

technical specifications as the Commission finds appropriate.”™ This provision

'implies discretionary prerogatives on the part of the Commission with regard to

the TS, .and such prerogatives were more generally and freely -interpreted during

" the . earlier perlods of plant licensing than is currently the case. " Also, as

5.#1«:‘.

. evidenced in the wording of the AEC's safety evaluations of FSV, the AEC
‘licensing staff recognized the enhanced inherent safety features of the FSV

ceramic core, the coated fuel particles, and the prestressed concrete reactor

vessel (PCRV). ' - . E
;;‘_ Nevertheless per 10 CFR Part 50.3A(b) and consistent with the'AEC
statement of considerations accompanying the 1968 rule change, the applicant
for FSV was to provide information {n the FSAR to support the approval of the
operating license and to include such TS ftems [that is, as identified in Part
SO 36(c)] as: (1) the facility "design bases [defined per Part 50_2(u) in the
1968 regulation] and the limits on its operation (2) surveillance and
periodic testing of structures, systems and components,” (3) "a description
and 8n81ySlS of structures, systems and components of the facility .to show
hat safety functions will be accomplished .[and]...sufficient to permit
understanding of system designs and their relationship to safety evaluations

[that is interpreted to include primary success paths, assumed initial

conditions for transients and accidents and the final information on design

'features as required in the PSAR per Part 50.34(a)(3)(i1i) to satisfy Part

50 36(b) and (c)(4)]), and (4) managerial and administrative controls Also,
per lO CPR Part 50.36(b) and consistent with the AEC statement of T
cons1derations the "analyses and evaluation included in the" FSAR and FSAR

amendments for deriving TS and supporting approval of the operating license

5are to be substantial enough to provide the final "identification and

' justiiication for the selection of those variables, conditions, or other items

which are determined as the gesult of ... [final] safety analysis and evaluation
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to be...subjects of technical specifications for the facility" as;required in

the PSAR per Part 50. 3&(a)(5) These.interpretations of the 1968 regulations

- are consistent with the accompanying AEC statement of considerations that

indicated that "the analysis and evaluation of the facility under [Section]

- 50. 3A must provide (l) the necessary information from which

technical specifications will be derived, and (2) the detailed bases for the

specifications derived." . .
In addition to announcing the 1968 final rule changes the AEC issued

_guidelines for the content of TS10 and for the organization and content of

safety analysis reports. 11 The guidelines for safety analysis reporta were
initially announced concurrent with the 1966-proposed rule changea. and the
applicant for FSV adhered to the organization guidelines in both the PSAR and
FSAR submittals. The guidelines for content of TS also provided guidelines for
the level of detail expected in the safety analysis report documentation of

bases for TS (see pp. 11 and126 Ref 10) However, contrary to the regulatory

.requirements discussed above as well as to the regulatory guidelines for

contents of the safety analysis reports as applicable at the time of FsSv
licensing, the applicant for FSV did:not provide detailed documentation in the
'FSAR for the basis of every technical‘specifiCAtion that was proposed and
approved in the initial FSV license. As indicated above, this situation is
judged to exist because of the AEC staff interpretation of the Commission s
prerogatives that are implied to be discretionary per the last sentence in
lOCFR Part 50.36(b). Although the cited regulations statements of
considerations and guidelines promulgated by the AEC wvere reasonably explicit,
it must be recognized that the FSV FSAR both was written and submitted by the
applicant and was reviewed substantially by the. AEC prior to che‘issuance of
more detailed guidance as contained in (1) the November 1970 issuahce of the
-"Safety Guide" series, (2) the February 1971 issuance of the current general
design criteria (CDC) (3) the November'1971 {ssuance of the "Information
Guide" series, (&) the November 1972 combining of the Safety andfrnformation
Guides into the Regulatory Guide seriesvand the concurrent issuance of revised
format and content guidance for safetywanalysis reports, and (S) the subsequent
development of the standard review plans that are based on using the 1971 set

of GDC and the Regulatory Guides to derive acceptance criteria for plant

)
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licensing. Because of the nascent stage of the licensing process under which
.the .original FSV FSAR and TS were reviewed and given the acceptance and
approval of the affected existing TS by the AEC's 1972 Safety Evaluation the
provisions of 10CFR Part 50.100 are judged not to be applicable to tne Category
F comments on the affected TS. '
A a ove ubsequen efits. Second, since the issuance of
the FSV operating license, 59 amendments have been issued for that.license.
During the TSUP. review, certain technical specifications modified by or
originated in those amendments were also found to lack a documented basis in
the FSV FSAR. Per the NRC statements of considerations accompanying the
proposed and final rule changes affecting 10 CFR Part 50.71(e) (Refs 12 and
13), the safety analyses and evaluation performed by the licensee to support
license amendments are to be documented in the Updated FSAR, but no new
analyses are to be required. In several cases for the FSV TS, referenceable
documentation of the safety analyses supporting license amendments could not be
found so it is unclear as to whether a "new analysis is at issue per the
intent of the NRC statements of considerationa or uhether for the affected TS,
~ the AEC or the NRC staff made similar interpretations of the Commission’s
.prerogatives that are implied to be discretionary per the last sentence_in

10CFR Part 50.36(b). . o

is Information Needs. As indicated previously, . the NRC staff‘overseeing

the TSUP directed that the need for FSAR updating as identified in ‘the Category
F comments was beyond the viable scope of the TSUP and that such information‘
needs may be addressed in the future as. potential requests for additional
information Current operating experience at FSV indicates that, the plant {is
operating safely, and the larger thermal margins and longer thermal response
times inherent in the FSV ceramic corL as compared to light water reactors
provides confidence that the TSUP can be completed and the upgraded TS
implemented without requiring prior resolution of the Category F ¢ommeuts. The
upgraded specifications that lack a detailed quality- assured, documented

licensing basis in the FSAR or elsewhere are listed as follows with a summary

statement of the needed additional 1ntormation ,f&

L

"‘m it g ", ' ! 'L«‘ﬁ;§-€]~: .‘""

o Specification 2.1.1, Reactor Core Safety Limit, with respect to
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verification of assumed axial" power distributions as a function of long
term burnup effects. (The FSAR does not contain a description either
of the analytical methods used for. FSV nuclear design or of the
experimental basis for the verification of those methods as expected
per the guidelines of Section III.B(Z)(b)l of Ref. 11 and per the
guldelines of Ref. 10 for detailed analysis and evaluation of TS bases.
This situation applies to all specifications relating to nuclear design
parameters, analyses, and assumptions as evaluated by ORNL.)
Specification 3.0.5, Limiting Conditions for Operation, with respect

to detailed documentation of. the experimental verification of the

accuracy of the Calculated Bulk Core Temperature calculation although

‘the conservatism of this calculation is judged to be adequate

’Specification 3/4.1.3, Shutdown Hargin with respect to the SHUTDOWN
MARGIN assessment methodology for the initial and reload cycles as
verified and applied in the determinations for meeting surveillance
requirements. ' l - |
:Specification 3/6.1.4. l Control Rod Pair Position and WOrth

Requirements, with respect to. control rod worth calculations and

Ve

‘' calculational methods for the initial and reload cycles,

Specification 3/4.1.5, Reactivity Change with Temperature, uith

‘respect to calculations of and calculational methods for the

temperature coefficient of reactivity in the initial and reload cycles,
particularly. as affecting the use of such calculations to extrapolate
beginning-of-cycle surveillance results to end-of-cycle core
conditions __“ -
'SpecifiCation 3/4.1.7, Reactivity Status, with resypect todmethods and
.data used in the generation, application and verification of the base
reactivity curve to assess potential loss of SHUTDOWN MARGIN.
‘Specification 3/&.2.3, Comparison Regions, with respect to the exact
methodology for inferring "measured region peaking factors" and to the
verification of calculationsAand'calculational models used for

generating the "calculated region peaking factors" that are used in the

surveillances.

‘Specification.3/4.2.1, Core Irradiation, with respect to the lack of

[
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the documented basis for correlating FSAR Chapter 3 burnup limits (used
in the specification) to the.flpence and FIMA limits quoted in FSAR
Section 3.8. 1.2 and Appendix A.2,i.(This correlation should be
clariffed.) o

o Specification 3/4.4.1, Primary Coolant Loops and Coolant Circulation,‘

| ‘with respect to detailed quantitative analysis and evaluation of the
alternate mechanisms for ensuring forced circulation cooling of the
.reactor and for which qualitatiye:credit is taken in FSAR Sections 6.3

' and 10. 3 and FSAR Appendices C. hl C.44, C 46, and C.47 (for example,

ﬁ‘?r;~)l use of the auxiliary boiler feed pumps for backup supply of emergency

- ‘ condensate) ! !:

° =Section 3/4.5, Safe Shutdown Sooling Systems, with respect to secondary

coolant flow predictions that are based on a collection of inadequately

documented,'contractor generated project quality calculational models
th no known documented verification against experimental data
(There is a lack of licensee controlled production- quality methods and

»models with detailed documentation and verification for secondary

‘ coolant flow for safe shutdown cooling D

a 'S.Jo ”Specification 3/6.6.1.4, PCRY,Closure Leakage, with respect to the

: ?expected leakage rates given“in“the FSAR being based on an incorrect

;extrapolation methodology to PCRV operating pressures using leak test
'data from weld inspections at near atmospheric pressure.’ (These should
be clarified but are not expected to be safety significant )

:o Specification 3/4.10.1, Xenon Stability with respect to calculational

. ~methods and thelir verification/validation and with respect to the
applicability of Regulatory Guide 1.68 (Ref. 14) to establishing

e . 'acceptance criteria for startup testing

ot Specification 5.3.4, Reload Segment Design, with respect to

calculational methods and their verification/validation.i

o Specification Si&.l. Criticality (Fuel Storage), with respect to

fcalculational methods and thelir verification/validation.

Rationale for Accepting TS. As diStussed in the evaluation of the above-

listed specifications as given in Section 3 of this TER, the implementation of

NE
! i
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specifications that utilize or rely upon nuclear design calculations that are
not described and verified in the FSAR {s subject to review, audit, and, in
some .cases, approval by the FSV Nuclear Facility Safety Committee (NFSC) under
the provisions of TS Administrative Controls (ACs) Pending an NRC formal

re- test for additional information to assure the adequacy of undocumented or

inadequately documented TS bases per the requirements for detailed analysis and

,evaluation under 10CFR Parts 50.34(a)(5) and (b), 50.36(b), and SO.?l(e), the

NFSC_activity per the upgraded TS is judged to be acceptable for assuring both
quality in design control per Part 50, Appendix B, and adequate record keeping
per Parts 50.59(b)(3) and SO.?l(a)‘anQ“alsp to be subject to inspection per
Part 50.70(a). In addition to the larger thermal margins and longer thermal

responseitimes inherent in ensuring the safety of the FSV ceramic core,

.compliance with the latter regulations governing NFSC activity is judged to be

'an additional basis for accepting, at this time the upgraded specifications

hat lack a clearly documented licensing basis however, in the interim, it is
also Judged that NRC should ensure that the NFSC reviews, audits, "and bases for
approval adhere to the intent of the NRC and industry guldelines in;Refs. 14

through 18 for good engineering practice in core reload design.

S .
[P [

Ligt-

2.1 Summary of Methodology

. This section is being written by IhEL : i

2.1.1 New Versus 0ld Mode Definjtions
'This section is being written by INEL.

;251'2 160°F Calculdted Bulk Core Tenpera ure Concept

This section is being written by I EL

2.1.3 Reviews Done of FSAR Revisions -

This section is being written by INEL.

2.1.£v‘Relationship of TSUP to TS Improﬁement Pioject

t
’ 1
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This section {s being written by INhL

%wl.SM Safety Related Cooling Functions

~ The cooling function technical specifications have been reviewed in a -

* separate TER3 repared by ORNL. The acceptability of the proposed upgraded

Technical Specifications for the.FSV cooling functions is established using a
methodology that is describedﬂin detail in the ORNL TER. Previous effort by
the NRC staff had emphasized establishing‘the acceptability of the proposed

upgraded Specifications based solely on'shoving the consistency of the proposed

revisions with the FSV FSAR and with the existing FSV Specifications while
»using the Westinghouse Standard Technical Specifications (W-STs, Ref 19) as

-general guidance especially with regard to format. However the comprehensive

review and evaluation methodology implemented by ORNL uses the W- STS to

‘establish a n.re logical and focused framework for assessing and evaluating the

completeness and adequacy of the proposed FSV Specifications - The need for

focus is necessitated in part. because the FSV FSAR (the licensing basis from

‘which the TS are drawn) often lacks prerision and clarity as to the functional
'significance of structures, systems, and components (SSCS) that perform cooling
functions This is because the original FSAR was written under early (1966)

»emerging guldelines for content. As discussed in Section 1. 6.6 of this TER,

1,;|
the early guidelines portend but do not specifically reflect the level of

_consxstency currently required between TS and the supporting safety analysis

‘report. Thas, the W-STS has been used as .a gulde first to identify generic

cooling functions and then to assess and evaluate how the FSV FSAR has

,addressed each function and whether the proposed FSV Specifications are

NCH Y i

cons1stent w1th the licensing basis in t%e FSV FSAR. As discussed in Sections

2 and 3 of the ORNL TER, the ORNL methodology is judged to be consistent with

the intent and objectives reflected in the AEC's statements of considerations
that ac<ompanied the rul«making for the regulations that governed the initial
Fsv- llcen51ng and the development of the exxsting FSV Specifications. However,
as also discussed, the ORNL methodology executes the assessment using current
1egulatoxy guidelines while recogn121ng that the FSV license was, in most
cases, foxmulatcd and appxoved prior to the development and implementation of

the most‘cuxrent applicable- reguldtions and regulatory guidelines. Key steps
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ORNL methodology are listed as follows:

.Identify a set of generic cooling functions that are cited as being
important-to- -safety in the General Design Criteria (GDC) for Nuclear
Power Plants per Appendix A, Part 50 to Title 10 of the Code of Federal
Regulations (that i{s, 10 CFR Part 50, Appendix A).

- Correlate the list ofvgeneric cooling functions with both:

‘o the W-STS coverage of light water reactor (LWR) SSCs that are

required to effect the generic cooling functions, and

{o the acceptance criteria for<LWR S5Cs that, perform such~cooling
’ functions as discussed in the LWR Standard Review Plan (SRP Ref.

20). ‘ _ :

;vsing the correlated list of generic cooling functions that are
implemented in the W-STS, identify the proposed FSV Specifications that’
.address the same cooling functions '

Identify the similarities and the differences between the FSV
Specifications and W-STS functional requirements including breadth and
.depth of coverage. : f-fﬂ S e

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

Review the FSV FSAR against both the existing and the proposed FSV TS
to identify the licensing basis for unique specifications and the need
for additional cooling function specifications due to unique

- functional requirements at FSV. ' :

Compare and review both the existing and the proposed FSV TS to assure

completeness and . correctness fﬁf' : R , oy

.Results of the ORNL evaluation are summarized in Section 3 of this TER

wrth regard to each spec1f1cat10n that addresses a cooling function. A

detailed evaluation of the coollng function specifications is prov1ded in

:Section -4 of the separate ORNL TER (Ref 3).

HM i

oy, ,z ' S
‘“2)1 6 Reevaluation of Design Basis Acc1dent No, 2 (Rapid Depressurization)

!

A .
i ‘_:I : i
ar s -

A separate TER? has been prepared by ORNL reviewing the acceptability of
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with the primary coolant. - o |

s

‘helium.circulator redundancy requirementsyto accommodate the Rapid -

'ADepressurization Accident (RDA) at FSVCQ This section summarizes-the nature of

the problem addressed and conclusions reached in the ORNL TER.
For a loss of normal shutdown cooling at FSV the FSV reactor is assumed
to remain pressurized with redundant trains of the seismically and_'

environmentally qualified Safe Shutdown Cooling System available to restore

‘forced'circulation cooling. For the Safe'Shutdown Cooling System, the proposed

upgrade of the FSV TS requires no . more than one of the two helium circulators
An each of the two primary cooling loops to be OPERABLE on water turbine drive
when the reactor is operating above S% of rated thermal power or has
significant levels of decay heat as determined by the magnitude (>760°F) of the
Calculated Bulk Core Temperature The Economizer Evaporator Superheater (EES)
section of each of the two steam generators is also required to be OPERABLE
under the same conditions so that two OPERABLE cooling loops exist each
consisting of at least one OPERABLE helium ‘circulator and one OPERABLE EES
Section f These requirements assure minimum redundancy in the f:’

structures and components of the Safe Shutdown Cooling System that interface

:"”" However, to assure adequate core cooling following a  RDA, which is

described in FSAR Section 14.11 as the Design Basis Accident No. 2 (or DBA- 2),
analysis ‘has shown that two helium circulators operating at a speed ‘of 8000 rpm
are required to prevent fuel damage in the depressurized core following
prolonged operation of the reactor at lOS% of rated thermal power " 1f reactor-
generated steam is not available to drive the helium circulators, achieving
8000 rpm on two clirculators requires the use of high pressure feedwater that {is
provided by at least one boiler feed p' p, two of which must be OPERABLE at all
times per the existing and proposed upgraded Technical Specifications The
boxler feedpumps and supporting equipment such as the condenser and condensate
pumps are normally operating equipment that are not part of the Safe Shutdown
Looling S\stem  As described in FSAR Section 14.11.2. 2, no fuel damage is

predicted to occur as long as feedwater drive of two helium circulators can be

lrrinitiated within 60 minutes of the reactor depressurization and assuming no

il

EMGRES
oLhex cooling takes place within that time The licensee for FSV' presented an

analysisv(ALcdchmcnt No. 1 to Ref. 21) ‘to support a position that the
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occurrence frequency for a RDA is sufficiently low (>10° 9 per reactor-year) as

-to be incredible so that TS are not needed to require both helium circulators

in each loop to be OPERABLE on water turbine drive. .
The ORNL TER addresses the adequacy of the Fort St. Vrain design to.

provide forced cooling in the event of a RDA or RDA-equivalent event. The

subject TER also documents a review of the occurrence frequency for a RDA and
copcludes that the frequency of ‘the event could be as high as 3 x 10°° per
reactor-year instead of 10°7 per reactor-year as concluded by the licensee in
Attachment No. 1 to Ref 21. This higher estimate was derived by applying to
the integrity of the FSV PCRV penetration closures the same rigorous logic that
has been used by the Advisory Committee on Reactor Safeguards to derive PWR
vessel rupture probabilities in 1974 as documented in the Reactor Safety Study
(WASH-1400) and by the United Kingdom s Central. Electricity Cenerating Board in
reviewing the basis for judging pressurized water reactor vessel integrity in
the Sizewell-B Inquiry. Although the estimate of the occurrence frequency for
the RDA was projected to be possibly much higher than predicted by the
licensee the frequency of core damage at FSV given that a RDA occurs {is
further estimated to be 2.5 x 10~ 3 per event based on analysis performed by
Science Applications International Corporation (SAIC) under contract to ORNL
and documented in Attachment 1 to the ORNL TER. Thus, the occurrence frequency

for core damage due to a RDA or equivalent event is estimated to be about 7. 5 x

IOf8 per’ reactor-year.

Since core damage due to the RDA is a low probability ‘event but the

equipment employed to accommodate the RDA is not seismically and

‘environmentally qualified, the consequences of having to rely on Class I

equipment is also addressed in the ORNL TER As documented in FSAR Appendix

D.4, previous analyses have shown that for extended FSV operation at 35% power
there would be no significant fuel damage expected for a complete loss of _
forced cooling accident given the operation of redundant Class 1 Systems. In

‘this case, the cooldown is due entirely to heat losses to one train of the PCRV

1ine1 cooling system (LCS), which is Class 1 and can be cooled by either of two

s,u

divexse and redundant Class I svstems (service water or firewater)

LRI AN i

tonsrdering that the current 82% limitation on FSV operating power level would

reduce the cooling needed to prevent fuel damage as compared to the 105% power
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FSAR case ‘an independent ORNL analysis'waeimade of the potential‘for core
dama;e for intermediate scenarios for equilibrium operation between 35% and
105% of rated reactor power. In the case considered in the ORNL TER, only one
seismically and environmentally qualified circulator with a Class 1lE driver
(boosted firewater) is assumed to be avallable for the cooldown of the
depressurized reactor. This is a highly reliable system not dependent on
offsite power. Thus, relying only on a single train of the Class I equipment,
it was determined that there would be very little fuel damage (about 18%)
expected for the RDA occurring for <82% power scenarios.

'E § Based on the ORNL TER, the redundancy requirements for the helium _
circulator on water turbine drive were judged to be acceptable as provided in
the proposed TS for the Safe Shutdown Cooling System. The operability of both
helium circulators in the same loop on water drive is not required in the
upgraded TS to accommodate the potential for a RDA. The RDA was determined to
be a low probability event that can be redundantly and diversely accommodated
by the Safe Shutdown Cooling System with acceptable dose consequences under the
current FSV power restrictions.

1.177 Electrical Section Review

Wt

This section is being written by lNEL

2.2 Qene[ic Evaluatign
" This section is being written by INEL

A
. "y ;
[ ! P

2.2.1  Sp. : a ve om Existin

‘This section is being written by INEL.

2l?.2 Spocifications Adapted From STS

Thls section is being written by I\EL

r2.2.3 'Spccifications Having Additional Safety Analysis/Justification

. (

’xThis section is being written b) INEL

2.2.&1'Specifications Affected by Conversxon of Interim Amendments to TSUP
: - Format :
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TéUé Speéification: SR 4.5.2.1

Current Technical Specificaﬁion: SR 5.2.9.

SR : i 18

Host of this sectlion {s being wriCten by INEL. The following :amendments

are evaluated by ORNL as discussed herein

Amendment No,; 49

dﬁfféﬁc Technical Specification: LCO 4.9.3

TSUP Specificationf 3/74.10.1

Deéeripcidn: Added Xenon Stanility Testing.

ISU?blmnect: Slight wording changes were made to Specification 3/6 10.1 as it
Lo appeared in the November 1985 draft. In addition, AC 6.5.2.9.d

e ',éﬁ wvas added to denote NFSC approval authority for the engineering
o evaluation of expected power perturbations during the test.

"éﬁé?éﬁc Technical Specificaéion: SR‘$.2;8

R R i ; " .
Description: a. Operate Normal Bearing Water Makeup Pump in recycle mode once
' : per 92 days.

‘jfgfﬁ;v L b. Perform functional cests of Emergency Bearing Vater Makeup
Lo Pump every 92 days.

c. Perform functionalfﬁesgs‘of Bearing Water Pumps and controls
at each shutdown, anqucelibrate instruments annually.

TSUP Impact: The amendment is reflected in Specifications SR 4.5.2.1.a and SR

A 4.5.2.1.c. The instrumentation calibrations have not.been
included since, consistent with the W-STS definition of OPERABLE,
o the operability of attendant instrumentation is to be ensured via
‘4.4 - an administratively. concrolled calibration program.

: Tt
¥ . Hi
t .

Amendment'NQJ; 51

TSUP Specificacion:’ SR 4.5.2.1

Deséription: Perform functional te;té‘of bearing water accumulators and
S, . controls every:92 days, and calibrate annually.

TSUP;Impéct: The amendment is reflectea in Specificat’on SR 4.5.2.1.a.1 except
. ; that, consistent with the W-STS definition of OPERABLE, the
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operability of attendant -instrumentation and controls is to be
ensured via an administratively controlled calibration program,

endme
Current Technical Specification: SR 5:2510
TSUP Specification SR 4.5, S 1

Description: Verify each fire pump develops at least 1425 gpm at-a discharge
‘ pressure no less than 119 psig.

TSﬁP Impact: The emendment is reflected in Specification SR 4.5. 5 1 d.2.

f
v

smendment No.: 51
Current Technical Specificatfon: SR 5.2;16
TSUP Specification: SR 4.6.4.3

Description: Perform leak tests of helium purification cooler well closures
. ‘ once per Refueling cycle and test/calibrate assoclated
instrumentation ‘ K

. .
TSUP Impact: The amendment, Iincluding leak detection instrumentation is
. reflected in Specification SR 4.6.4.3.4d.

Amegdment No,; S}
Cnrrent Technicel Specification' SR 5 2 21
TSUP Specifications SR 4.5.5, SR 4 6 2 1 SR a.e.a

Description: Perform testing of valves and transfer switches that must be
manually positioned for actuatlon of the ACM mode of operation.
Pl "
TSUP Impact: ACM loads are addressed in Specification SR &.B.Q.e.Z. and this
She surveillance will test the manual transfer switches but at a
reduced frequency consistent with ACM operability testing. The
testing of ACM valves wxll be addressed in the administrative
controls for Safe Shutdown Cooling Valves (of which the ACM
valves are a subset) that will be implemented under 4
Specifications SR 4.5.5 and SR 4.6.2.1 as appropriate. PSC has
provided a list of the Safe Shutdown Cooling Valves correlated

ST : with the TSUP surveillances for those valves that will be under

administrative controls.
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- Amendment No, :

IR

Curreﬁﬁ Téchni

TSUP Specifica

Deécription:

TSUP Impact:

Amendmeﬁt-No..

cal Specification: SR 5.2.24.b
tion: SR 4.5.5°

Perform monthly functional tests of circulating water makeup
pumps and controls, annual performance/mechanical condition test,
and annual calibration of instruments.

The monthly test is. included in Specification SR 4.5.5.1.b.2,
except that instruments and controls are addressed via
administrative conttols consistenc with the W-STS definition of
OPERABLE.

The annual performance test and condition monitoring 1s included
in Specification SR 4. S 5 1 c.2.

fe

21

‘Current Techni

‘ﬁéScfipﬁion:

.TSUP.Impacc:

Aﬁendment No,:

cal Specification: SR 5.2.24.d

. TSUP Specification: SR 4.5.5 i "

Verify alignment and seCtlement of the circulating watet makeup
pond embankments once pet 5 _years. »

This amendment is teflgpted.in Specification SR 4.5.5.1.e.

5]

Lt,ﬁ

Current.Technical Specification: SR 5.?,2A.e

TSUP Spegiflcation SR 4.7.4

Descripcion

'iSUB-Impact:

1

o .

Perform monthly functional tests on each service water pump and
associated controls. Verify performance/mechanical condition
annually and calibrate instruments.

This amendment is reflected in Specifications SR 4.7.4.1.b.2 and
SR 4.7.4.1.c. Instrumentation is to be addressed via
administrative controls consistent with the W-STS definition of
OPERABLh :

51

Amendment No, :

Current, Technical Specification: SR S:é.za.f
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TSUP ‘Specification: SR 4.6.2.1

Description: Perform monthly functional tests on each reactor plant cooling
s water pump and controls. Annually verify performance and
TEM mechanical condition and.calibrate instruments.

TSUP Impact: This amendment is reflected in Specifications SR 4.6.2.1.b.2 and

: . SR 4.6.2.1.c. Instrumentation and controls are to be addressed
via administrative controls consistent with the W-STS definition
of OPERABLE. i :

Amendment No.: 51

| K - i
Current Technical Specification: SR 5.2.24.g
TSUP Specification: SR 4.7.5

Description: Perform monthiy functional tests of each purification cooling
: ’ b water pump and controls. Annually verify performance and
c calibrate instrumentation.

E

. . | .
TSUP Impact: This amendment is refiected in Specifications SR 4.7.5.b and SR
I - 4.7.5.c except that the operability of instrumentation and
o controls is to be ensured via administrative controls consistent
R with the W- STS definition of .OPERABLE.

Amendment No,: 31 ; T
g B R T N

Current Technicel Specification: SR S;2,2Q.h

Tsup Specification LCO/SR 3/4.6.4.3
Description Perform testing of valve;ltnat.are used for automatic isolation
R of purification cooling water system and reactor plant cooling

oo water system to assure confinement integrity of PCRV interfacing.
fw‘:i‘ e structures (cooling tubes)

TSUP Impact: This amendment, which héé been expanded to include a limiting
- condition for operation on PCRV integrity in terms of assuring

B confinement integrity afforded in interfacing structures, is
o reflected in Specificatxons LCO 3.6.4.3.b, SR 4.6.4.3.b, and SR
o 4.6.4.3.c. : :
,"i" o
h.-, : :
Amendment No 21

»Curfent Technical Specificati;n: SR 5.3.4

TSUP Specifications: SR 4.5.1, SR 4.5.2, SR 4.5.3, SR 4.5.4, SR 4.5.5, SR
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4.7.8 ﬁw}h-!

Descfiption: Test Safe Shutdown Cooling Valves.

TSUP Impact: Consistent with the W- STS treatment of manual valves the
operability of manually actuated valves will be demonstrated via
administrative controls for the assoclated systems. PSC has
provided a correlation of the manual valves with the implementing
survelllance. Safe Shutdown Cooling Valves actuated
automatically by SLRDIS will be demonstrated operable via SR
4.7.8. ‘

S '

Current Technical Specificatlon: SR:5.6.S

‘TSUP Specification: SR 4.6.2.1

Description: Perform functional check .of the PCRV cooling system flow scanner,
alarms, and flowmeters

TSUP'Impact: "None. The provisions of SR 4.6.2.1 have been accepted as
' ' demonstrating an adequate basis for assuring PCRV liner cooling
tube flow without reliance on the flow scanner.

I

Amendmgnﬁ No,: 55

'.Current Technical Specification: LCQ d;}.l

-
N [

Ed

'Description: Deleted the reheater section of each steanm generator from Safe
. - Shutdown Cooling Equipment

W
' . f('

WA f

:TSUP Imﬁect: This amendment is reflected in Specification LCO/SR 3/6 5.3.

I il

Amenemeht No,: 27

|Current Technical Specifications: ﬁCO”A.O.&, LCO 4.1.9, SR 5.1.8

v

TSUP Specifications: 100 3.0.5, LCO/SR 3/4.2.4

Description Revised minimum heliumiflow requirements as a function of the new
concept of Calculated Bulk Core Temperature. 1

4

.TSUP Impact: This amendment. is reflectea in Specifications LCO 3.0.5 and

SRR fl LCO/SR 3/4.2.4 but is also expanded to use the Calculated Bulk

Core Temperature to demarcate the transition in redundancy
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e e requirements for safety- related and important-to-safety
' ' equipment

2.3 Plant Specific Technical Specifications Evaluation Methodology

-This section §s being written by INEL.

t

3. EVALUATIONS
The introduction to this section’ is being written by INEL.

2.1.1 Reactor Core Safeti Limit. (Specification carryover from

eristing TS) Although SL 2.1.1 is a carryover from existing Specification

3.1, the formulation of the safety limit has been modified (1) to be consistent
with'the manner in which the margin to the safety limit is tracked by plant
personnel and (2) to place the required operator ‘responses to transient-
induced core power-to-flow imbalances in an LCO rather than in the safety limic
specification The latter modification is consistent with the format and

structure of the STS and enhances the clarity of the safety limit itself as

compared to the existing Specification that does not adequately distinguish the

eohary v

safety limit on the integral effects of single or multiple transients from the
required operator response to deviations in observed plant parameters during a
specific transient The new separate Specification LCO/SR 3/4.2. 6 combines

the implied limiting condition for operation that was included in existing SL

3. l and the surveillance requirements for establishing the safety 1imit margin
as given in exlsting Specification SR 5.1.6.

The thrust of the safety limic is to assure that fuel particles in

each segment of fuel do not experience in a single transient or in multiple

k transients a limiting combination of high temperatures and prolonged positive
*thermal gradients (heat fluxes) that can be induced by core power- to flow

e imbalunces 1f the core power-to- flow imbalance is large and lasts for too

long a pcriod of time, fuel element heat fluxes may be of sufficient magni tude
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2
and-of sufficient integral-time durationfto cause the fuel kernel inside the
fuei:particle coating to migrate along'the‘direction of the thermal'gradient
and through both the inner carbon buffer coating and the inner pyrolytic carbon
shell surrounding the fuel kernel ‘ Migration of the kernel through the first
two coating layers of the particle would allow the kernel to chemically attack
in succession the silicon carbide coating and the outer pyrolytic carbon
coating and ultimately to fail the fuel particle coatings leading to fission
product release. Since the effects of.separate'instances of kernel migration
are cumulative multiple migration- inducing transients of different power-to-
flow ratios and of different time duration can lead to violation of the safety
limic.

;e

‘" The analysis (FSAR Sections 3.6.7.6 and'3.6.8)‘-upporting the safety

iimit and the LCO/SR has two principal results namely (1) the determination

of the power level and power-to-flow ratio envelope (Figure 3.2.6-1) in which

‘no kernel migration occurs even for indefinite periods of operation and (2) the
'determination of the time limits (Figure 3 2.6-2) for extended operation as a

‘ffunction of the power-to- flov ratios that induce kernel migration up to the

Y

poxnt of penetrating the first two particle coating layers in a nominally

manufactured fuel particle. These determinations have been made with

’conservative/bounding assumptions about steady state core conditions such as

incore power peaking and temperatures, 'and about the kernel migration rate as

' inferred from experimental data at the 95% confidence level

L
i‘,j('

The mechanism for establishing compliance with the safety limit is

'Ithat the sum of the ratios of the time interval that each fuel segment
;experiences an operating condition that can induce kernel migration divided by

‘the time it would take to violate the, safety limit uhder that operating

.nI wio-

:condftion must be less than 1 for that fuel segment. The integral fraction of

time {s used since the time limit varies as a function of the powér-to-flow

ratio, which can differ withleach transient. -The ACTION for LCO 3.2.6

prescribes (1) the mechanism!' for identifying a porential migration-inducing

‘transient, (2) the technique for calculating the ratio of the time in the
”'tranSLent divided by the time it would tuke the kernel to penetrate both inner

particle coating layers during the transxent and (3) the requirement for

sumning the fractions from the current and previous transients to compare to
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the safety limic integral fraction of enity By using this technioee the
integral effect of all migration- inducing power-to- flow transients on the fuel
particles in any segment of fuel {s assured not to exceed that effect, which,
using boundingvassumptions on core conditions, can cause the kernel in the
average particles to penetrate both the inner buffer layer and inner pyrolytic
carbon layer of the particle coatings.
| If a vioiation of the safety limit occurs, the reactor must be shut
down_within'24 hours, and the event reported to NRC which will determine if
restart islallowed. The upgraded specification is judged to be acceptable.

| ‘, inz,l.Z Bgng;gx y;;;ﬁx Prg;a;xg: . (Specification carryover from
existing TS) This specification has not been modified significantly in the

carryover except for restructuring to. reflect the W-STS format. The basis
statement has been rewritten to reflect the FSAR design bases for the PCRV and

the PCRV penetrations,‘and a footnote has been added to the basis statement

: citing the more stringent pressure limits per Specification LCO 3. 9 1 when the

primary coolant boundary includes that of the PCRV-mounted fuel handling

machines being used during incore fuel handling and refueling. The

specification is judged to be acceptable

.7 3. LIMITING CONDITIONS FOR opgx'y\r,lon AND SURVEILLANCE REQUIREMENTS

e P
. L . 0
LI b
RN Y
+

3 4. ea vity Contro ms . ' (Section carryover from'eristing
{nterim TS except for upgraded Specification 3/4.1.7.) The partial'failure-to-
scram event?? of June 23, 1984, and theAsubsequent NRC audit report23 of

: October 16, 1984, led to the development and implementation of an interim set

il
of technical specifications for the FSV reactivity control system 24-27 These

Interim Sprecifications have been in effect since the summer of 1985 and one

interim specification on reactivxt) chanbe with temperature has also,been

revised on an interim basis.28

Because the FSV reactivity control system more closely resembles that of a
boiling water reactor (BWR) as opposed to that of the pressurized water reactor
(PWR) the provisions of the interim and upgraded FSV specifications often more

closely resemble those of the General Llectric BWR-STS (Ref. 29) as opposed to
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the W STS (Ref. 19). Some of these paraiieis are addressed in the following

evaiuations

3/6,1,)1 Control Rod Pair Operabilitx. (Specification carryover from

existing‘lnterim TS) This specification is a revised and upgraded carryover

of the Interim Specification 3/4.1.1. The operability requirements for control

.rod pairs have been further clarified with respect to the Interim TS to specity:

that (1) the 152 second scram time for demonstrating operability i{s from the

fully vithdrawn position, (2) ithe helium purgo flow shall not be carrying

_'condensed water, and (3) thore shall be an absence of a slack: cable .alarm., The

ACTION ntatcnont- for the Interim TS ha\. ‘been clarified as follows: (1) to

‘require a SHUTDO&N MARGIN assessment vhenever a shutdown {8 effected due to

,identifying immovable control rod pairs (2) to allow continued operation with

the temperatures of up to four control rod motors exceeding 250°F as 1ong as

Eperiodic (24 -hour) surveillances (partial scram tests) are performed to
gestablish an acceptable scram time for operability, (3) to specify appropriate
‘vaction tn response to finding significant amounts of condensed moisture in the

‘knock out pot on the clean helfiunm purge line to the control rod drives, and (4)

to specify the maximum operator response times allowed for diagnosing the cause

iof a slack cable alarm (FSAR Sections 3 2 2.6, 3.8.1.1.1, and 3.8. 2)

* In addition to surveillance modifications that reflect changes made

to, the Interim TS LCO, the surveillances have also been modified slightly from

91

<3the Interim TS to account for operating experience Due to mechanical

limitations partial scram tests for fully inserted rod pairs can only be used

“to. demonstrate that the rod pair is capable of being scrammed but not for

showing an acceptable scram time. Once a rod pair ‘is withdrawn from the fully

inserted pOSition the operability requi*ement on scram time is to be~

i
it

demonstrated within 7 days per the SR

- In Attachment 1 to Ref. 30, the licensee has presented the rationale

for not specif)ing a minimum purge flow ror the surveillance at’ this time. The

J‘su ficient at this time and that purge

e g

”the future resolution of outstanding commitments to NRC of integrated control

rod drive operability issues. These issues include planned temperature
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requalifications of the control rod driveqmechanism that will directly impact
the magnitude of required purge flow. ’l |

' D ” "The control rod operability specification is judged to be acceptable
at this time i

. }L_rlizil_mmml_xpsl_i’.eir_to_s.i_tisn Indication System -
Qggxa;inx; (Specification carryover from existing interim TS) This
specification is & reformatted ver-ion of|lnterin Specification LCO/SR 3/4.1.2
that h.n boon revised to quantify the number of redundant and/or diverse

indication mechanisms that are required to be operable at different control rod

positions (FSAR Sections 3.8.1.1 and 7. 2 2) Both the system requirements in

the condition statement and the ACTIONs as given in the Interim TS have been
reformatted into Specification Table 3.1. 2 1 of the upgrade.  The table
provides the quantification of ;the required ‘operable indication mechanisms
The surveillance has been reformatted slightly from the Interim TS with the
rationale for certain surveillance actions to prevent potentiometer damage
moved to the basis summary statements. The upgraded specification {s judged to
have an improved clarity in comparison to the Interim TS and to be acceptable.
4 d ;ﬁm.~ en -

ﬁhggdgﬁn (Specification carryover from existing interim TS) This

specification is a reformatted and revised version of Interim Specification

LCO/SR 3/4 1.3. The revision quantifies the required operable rod position

indication mechanisms for SHUTDOWN and RVFUELINC The surveillance has been
reformatted similar to that of the upgraded LCO/SR 3/4.1.2.1 discussed
previously The upgraded specification is Judged to. have an improved clarity
in comparison to the Interim TS and to be acceptable.

3/4 1,3 Shutdown Margin. (Specification carryover from existing

interim TS) This specification is a slight revision and reformatting of
Interim Specification LCO/SR 3/4.1.4. The most significant revision i{s that,

in the}upgraded'TS, the surveillance and the basis summary statement refer to
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the "assessment" of SHUTDOWN MARGIN as; opposed to "verification” asiused in the

~Interim TS. This change properly reflects the fact that, to comply‘with'the

surveillance, the operator must obtain the results of calculational analyses

made off site and has no control over the verification process for these

analyses (FSAR Sections 3.5.3.1 and 3;5.7.& and Table 3.5-6, although the

dassessment'methodology is not described in the FSAR). During SHUTDOWN and

REFUELiNG, the operator is.required to verify subcriticality from the startup
detector count rates when control rod pairs are withdrawn to a position that is
calculated to be worth .01 delta-k of rod vithdtawsl

i

‘3 The ACTION statements in botw

&the interim and upgraded versions of

" this TS aro fornatted after tho example gi\en by Specification 3/4. l 1 in the

f'directly under the cognizance of the NFSC
o \,'z‘[,

BWK-STS, but the surveillance for. SHUTDOUN MARGIN determination more’ closely

follows the example in SR 4.1.1.1 and SR 4. 1.1.2 i{n the W-STS.
1l-.h* | The assessment methodology for SHUTDOWN MARGIN {is understood to be
related to the methodology used for determining the base reactivity curve as
applied in upgraded Specification LCO 3 l 7, Reactivity Status, which is
discussed below. Further, the assessment methodology is understood to be
related to that used for SHUTDOWN HARGIN analysis in the fuel segment reload
design per Specification Design Feature (DF) 5.3.4. The reload segment design
methodology is also used to establish: the control rod pair withdrawal sequence

per Specification DF 5.3.4. Both the base reactivity curve used in

.Specification LCO 3.1.7 and the control rod pair withdrawal sequence are

s
approved by the FSV Nuclear Facility Safety Committee (NFSC) per Specification

AC 6.5.2,9.a. The reload segment design fncluding associated SHUTDOWN MARGIN,
1£”A';afecy significant change to the reactor core system that is subject to
hFSC rcview per Specification AC 6.5.2. 8 a "and record keeping per 10 CFR Part
50 S9(b)(3) Compliance with the assessed" SHUTDOWN MARGIN as a TS limit is
subject to KFSC audit per Specification AC 6.5.2.10.a as are associated quality
dssurdnce activities per Sptcification AC 6.5.2.10.d. Thus, the upgraded
Spccifications are judged to place the responsibility for tracking and assuring

the validity of the SHUTDOWN MARGIN assessments made per Specification SR 4.1.3

AT
-+ ‘I

“*%”n ' The upgraded TS is judged to be explicit and thereby a significant
impxovemcnt over the indirect coverage of SHUTDOWN MARGIN as implied in the
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existing former LCO 4.1.2 and existing LCO 4.1.8 and SR 5.1.4. The NFSC is
judged to be directly responsible for the quality assurance f the SHUTDOWN
MARGlﬂ_assessment. The TS 1is judged to be acceptable.

k!

4 3/6,1.6.1 Control Rod Worth and Position Requirements -
Qgﬁxa;ing.s (Specification carryover from existing interim TS) This
specification is essentially a reformatting of Interim Specification LCO/SR

3/4 1 S and with regard to control rod position requirements, is equivalent in
intent to W-STS LCO/SR 3.1.3.6, Control Rod Insertion Limits. At FSV, unlike
the Westinghouse PWR in which the rod bank withdrawal sequence remains
unchanged from cycle to cycle, the control rod pair withdrawal sequence is
specified uniquely as part of the nuclear design for each fuel cycle and s
hard- wired into the control circuitry before startup of each fuel cycle (FSAR
Sections 3.5.3.1 and 3.5.3.4 and Tables 3 5-6 through 3.5-8). Thus, there {is
no need for similar specifications as, those for operabllity of the BWR rod
aeouence control system per BWR-STS LCO 3 l 4.2 since FSV cannot operate in
STARTUP or at higher power levels vithout the equivalent svstem being both
operable and operating. Also, because of the predetermination of the control

rod pair withdrawal sequence and because the position limits imposed by FSV

’ upgraded Specification LCO 3.1.4.1, there is no need for a rod worth minimizer

“

as used at BWRs and as subjected to operability requirements per BWR STS LCO/SR
3. 1. 6 1. @3 B

i

‘yyw : As discussed in the basis summary statements for FSV upgraded

pecification LCO/SR 3/4. 1.4.1, the control rod pair withdrawal sequence is
determined in accordance with Specification DF 5.3.4, Reload Segment Design,

‘and this determination is reviewed and approved by the FSV NFSC per

Specifications AC 6.5.2.8.a and AC 6.5.2.9.a prior to startup of the core

'reload The control rod pair position limits of upgraded LCO 3/& 1.4.1 are’

factored into the reload design to establish by analysis that power peaking,

vue‘.

. the temperature coefficient of reactivity and maximum control rod palr worth

are acceptable and within the bounds of assumptions in the safety analysis. As

indicated, the NFSC has cognizance over reload segment design review
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During startup, Specification SR 4.1.4.1.2 {is performed to

measure control rod pair group worths to verify that the calculated results

are . valid for assuring the maximum. calculated control rod pair worths per the
limits of LCO 3.1.4.1.c. The NFSC audits these comparisons per both AC

6. 5 2. lO a and AC 6.5.2.10.d and i{s judged to be responsible for assuring this
information i1s factored into the basis for calculating and approving the ‘

control rod pair withdrawal sequence for the next cycle. Given the NFSC

oversight, the upgraded specification is judged to be acceptable.'

LR A 3/6.1.4.2 Consrol Rod. Worth and Position Requirements -
ﬁhg;gggnﬂ' (Specification carryover from existing interim TS) This

specification is essentially a reformatting and slight rewording of Interim
Specification LCO/SR 3/4.1.6. The major word changes reflect that SHUTDOWN
MARGIN is‘ assessed” as opposed to verified " The specification assures that
during SHUTDOWN\and REFUELING, control rod pairs are either fully inserted or,
{f not fully inserted, are positioned so as to maintain SHUTDOWN MARGIN. If
SHUTDOUN MARGIN {s not maintained by the positioning of control rod pairs,
reserve shutdown material is to be inserted to restore SHUTDOWN MARGIN The
provisions of this specification supplement and complement those of upgraded
LCO/SR 3/& 1.3, Shutdown Margin. The combination of these two specifications
account for the unique reactivity control system configuration at FSV and
provide a logical and comprehensive functional equivalent to W- STS LCO/SR

3/4 1 l 2 Shutdown Margin-Tavg < 200°F and BWR-STS LCO/SR 3/4. 1 l Shutdown
Margin n Civen the NFSC oversight of the SHUTDOWN MARGIN assessment“
methodology as discussed under the evaluation of upgraded Specification

3/& l 3 .the upgraded specification is judged to be acceptable.

i :_ ’:

[

3/4,1.5 Reactivity Change with Temperature. (Specification carryover
from'existing'interim TS) This specifiéation reflects a slight revording of
the Intexim Specification LCO/SR 3/4.1. 7 * The Interim TS added the beginning

of cycle limit on the magnitude of the temperature reactivity defect that was

. I
not addressed in the original FSV Specifications LCO 4.1.5 and SR 5 1.3. This

is an important consideration in evaluating cold SHUTDOWN MARGIN ‘at beginning

of cycle when the positive reactivity contribution from reactor core cooldown
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is greatest due to the large temperature reactivity defect.
Evaluation of the measuredvtemperature coefficient of reactivity and

its integral over temperature (that is, the reactivity defect) at beginning of

~cycle is also the basis for assuring that the temperature coefficient at end of

cycie is acceptable (that'is" at least as negative as the minimum power

feedback coefficient assumed‘in the accident analysis). As indicated in the

‘basis summary statement, the evaluation compares the measured and calculated

values of the coefficient and defect'at'beginning of cycle and Infers the

: effect on values at end of cycle. Per the evaluation of the plant general

' design criterion given in FSAR Appendix C 8, the power coefficient of

reactivity, which is dominated by the . temperature coefficient of reactivity
(FSAR Section 3.5.5.1), must remain negative throughout core life. Per FSAR
fables 3 5-1, 3.5-4, and 3.5-9, the FSV temperature coefficient of reactivity
is least negative at end-of-cycle, although the calculational methods and input

data for producing these results are not described nor evaluated in the FSAR.

SR :i‘ As indicated per Specification DF 5.3.4, Reload Segment Design, the
NI

"sign'and magnitude of the temperature coefficient is directly related to the

allowable maximum control rod pair worth for the control rod pair withdrawal

' sequence of the reload cycle The responsibilities and authority of the NFSC

with regard to SHUTDOWN MARGIN, which is affected by the magnitude of the

temperature defect as noted above were discussed previously with regard to

‘,upgraded Specification SR 4.1.3. Per Specification AC 6.5.2.9. a, the NFSC
Rlapproves the control rod pair withdrawal sequence and thus is expected to
vfexercise direct cognizance over establishing the acceptability of the
éevaluation of the measured and calculated values of the temperature coefficient
Cin assuring the acceptability of the withdrawal sequence throughout the reload

fcycle : Further, NFSC responsibilities kith repard to verifying ‘the adequacy of

the calculation of the temperature cooi {clent and to establishing the
traceability of current analytical mcthods to those used in the FSAR (Section

3 5 5. l although not provided in detall) are evidenced in the review

‘ requirtments per Spociiications AC 6 .8.a and AC- 6.5.2.8.h and the audit
’requirements per bpecifications AC 6.5.2.10.a and AC 6. 3. 2.10.d.

Given the understanding of the cognizance ex¢rcised by the NFSC in

assuring the acceptability both of Lhe calculated values of the temperature
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defect as, af‘ecting SHUTDOWN MARGIN and of the calculated values of the
temperature coefficient as affecting the safety analysis of the reload segment

design,.upgraded Fsv Speclfication LCO/SR 3/4.1.5 1s judged to be acceptable

3/4,1.6.1 Reserve Sbugdggﬁ System - Operating. (Specificacion
carryover from existing 1nterim.TS) This specification {s a -llght

reformattlng and revision of Interim Specificatlon SR/LLO 3/64 1 & which is a

subatantial reviston to the oxiltlng FSV Spocl{lc.tluno A SR LY TR 1 D
i i

that have been superseded by the lntorln TS During aperer . e cherer trr e

demonatrated_by ansuring the cgpabllltlo-<to burst the reser~e o' .'towr togper

rupture dlac, which {s an action nece;aary'to Yelease tlie o! ,tdnwr. satetia,
lngo:chetcore, and to provide a divereq backup mechanism to actuate the hupper
preasurization valves in the event of‘losa of electricnl povrr-(!haﬁ Section

3. 8 3) The reactivity worth of the reserve shutdown material l-‘(gvon fn FSAR

e

Section 3 '$.3.3 and Table 3.5- 1, although the analy-lu wethosde f-v'pu-;..v

‘design performance are not presented nor evaluatod {n the FSAK Cperartiiity of

the reserve shutdown system does 1 * depend on the ablenco of condensed water
in the purge gas because that is c,ntrolled per Specification LCO 3. 1.1 for the
opernbillty of the control rod drives each of which occupies the same
penetrallon as the associated reserve. shucdown hopper. However, slnce long-
term exposure to condensed water may affect the insertabllity ot (1o reserve
shutdown material fnto the core, a surveillance of potentially u"olfo«_'4,,ev
material 1s provided to test the dropout capabilitv of ‘nppcr (ntfq;fl tnoan

cxcore facilit) and this Survoillance 1s performod in response !v‘ﬁf.ZhA 2 in

-Specification Lco 3.1.1.

e . FSV upgraded Specification LCO/SR 3/6.1.6.1 is judyvd to be
functionally equivalent to the B”R-STS Specification 1CO/SR 3/4.1. 5, Standby

,quuld Concrol System. The FSV reserve shutdown system has greater redundancy

than che suchct EWR system such Lhat total system inoperability is not

"expected at FSV. The ACTION times are judged to be appropriate to the FSV

systcm contibuxation - The speciiicatxon ls judged to be acceptable
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3/6,1,6,2 Reserve Shutdown System - Shutdowpn. (Specification

-i“carryover from existing interim TS) This specification is a slight
Areformatting and revision of Interim Specification SR/LCO 3/4.1.9. An
important wording change is that the wording in the ACTION has been changed to
"assess" SHUTDOWN MARGIN consistent with changes.made to upgraded Specification
SR 4.1.3 from the Interim TS: Given NFSC oversight of SHUTDOWN MARGIN
assessments," the specification is judged to be acceptable for the same

- reasons as given above for Specification LCO/SR 3/4.1.6.1.

bpeniiicaliun carrvover t;da exiltiné

TSS This specification {s a refornnt(ing of ealoating SpO(lfirliinnl LCO & 1.8
and SR 5.1.4. The specification tru(hn the differeiie hetween the observed and
expected (calculated) core reactivit& by uuo ot the cvcle- depenucnt base
reactivity curve. The reactivity difftrence cannot exceed 0.0l delta-k, which
.is the minimum required cold SHUTDO'\ %ARCIN per Specification LCO 3.1.3.
Although not described in the FSAR, the cycle dépendent base renctivity curve
-eno changes thereto are reviewed and.approved by the NISC per Spocificetion AC
6 5 2 9.b. Other NFSC responsibilitiea with regard to assuring the adequacy of
the base reactivity curve for each reload cycle are also indicated with regard
:to the feview of safety significant design changes per Specifications AC

6. 5 2 8 a and AC 6.5.2.8.h and with regard to audits per Specifications AC
6 5.2, 10 a, AC 6.5.2.10.c, and AC 6.5, 2 10.4.

- The carryover. specification is judged to be iunctionally equivalent

_in intenl to BWR-STS Specification LCO/SR 3/& 1.2, Keactivity Anomalies {n

V

that both specifications use observed core conditicns to indirectly assess the

:potential effect on SHUTDOWN MARGIN es indicntcd in the basis suumary

istatements of the respective specifications At FSV, the periodic (once per 7

.M

days) tracking of the difference between observed and expected reactivitv can
also be’ indicative of other long term blrnup effects such as chanbes in control
iod worth temperature coctfficient of reactivity and axial power distribution.
vSinco none of these effects are otherwise observed directly throUghout the
ieload cycle burnup, the ieactor operations staff and the NEFSC are expected to

LT

.(,hﬂﬁfxdmine trends in the’ redciivity dev,qtions as part of good engineeiing
1d-

piaCLiLO

[

18 effecting the sa{epppoiation of the facilivy. This

i
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expee;a;ion occurs 1ndependenc of che basis summaty statement for this TS since

the NFSC is judged to have this responsibility per the provisions of the above-

- cited Specificatlon ACs

Given.the NFSC approval auchoricy and the expected degree of NFSC

oversight, the specification is judged to be acceptable.

213*2*1__ngg_1;xgg1311§n (Specl(lc-tlon carryover fron existing
Ts) . This specification is a -ub-lantlnA' evislun of existing Specification
LCO aﬂltl. A surveillance roqulro-ont Lg. beer added and an oquiuro l{mft on
éoncrol.fods has been 1nc1udod fn the 142y (PSAN Secttern Y B 1.2 During NRC
review o{ the preliminary dra't the Nbs:reg.o- ted deletion of the least
limiting of the dual limits on fuel elrments as given in the existing
specification The 1800 EFPD limit was retained and the fuel avcrage burnup
limit of 110,000 MWD per tonne of heuvy matal (uranfum plus thorium) vas
deleted Per FSAR Section 3.2.1, tho llnlt of 110 000 MdD per tonne of heavy
metal is that to which the fuel {s donl;nod for th- equilibrium cycle.
However,-at full power (842 HU-thernnl) and given the reference ufenlun and
thorium“}oadings of the eqdilibrium eyclelreload segments per FSAR Section
3.5.2.1f‘the average burnup for a fuily'i:rediated (1800 EFPD) reload segment
eorfeepdnds to only 96,412 MWD per qénne of heavy metal, assuming uniform
.e#ﬁosurejon a per-segment basis. Theideérnded specification is judged to be

ConServetive and acceptable.

I

(Specificatxon carryover from existing TS) The upgraded specification is a
revision of existing Specification LCO “ .1.7. The title has been changed to
reflect that the limits apply to the region outlet temperature as well as the
1n1ec flow orifice position (FSAR Sections 3.6.2, 3.6.7, and 3.9). A
surVgxllance requirement has been added and the limits on comparison regions
(ESAR Sectlon 3.6.6.3) have been placed in a separate upgraded specification

e compdllson regions are used to esLablish flow requirements (that is, inlet

,oxifice valve positions) for the regions lacking trustworthy coolant outlet



i siend

S

e

R O AT

e £ I R OB R AR R Tt 2 S

T s aats e

.

[RETE TS

R W~:135

*temperature indication.

“mfyji o Existing Specification Figure C 1.7-1 has been revised as upgraded
Specification Figure 3.2.2-1 to more clearly f{llustrate the prohibited and
allowable operating limits for region outlet temperature mismatch under
different operating conditions of core average inlet temperature and core
ayerage temperature rise. . These limits in effect restrict region outlet
temperature mismatch to within the values assumed in Specification SL 2.1.1.
When the core average outlet temperature is less than 950°F, the further
provisions of upgraded Specification LCO 3.2.4 are invoked to cover low flow
conditions that can occur {n the Loﬁ‘rbhtk operating mode. The specification
{s unique to prisamatic HIUKs and ts nol supplemented by incore’power maps
because, instrumentation did not oxi-t for reliably performing such maps in a
high temperaturc envlrunment at Xhe‘timc FSV was licensed. Other than for
neutron distribution measurements to inier incore power distributions, there
are no functionally equivalent specifications for PWRs or BWRs. :Ihe upgraded
specification is judged to be acceptable , o A jhﬂ
(Specification carryover from exi-ting TS) This specification ista
reformatting. revision and combination of the portion of existing .
Specification LCO 4.1.7 that relates to comparison regions and of existing
Specification SR 5.1.7 with regard to comparison region surveillances (FSAR
Section 3.6.6.3). Comparison regions are those similarly fueled and rodded
regions that are In symmetric .ocu:ions 'o the grouping of regions that have
known inadequacies in the measurement of . outlet gas flow temperature These
measurements inadequacies are due to intermittent bypass gas flows that can

overcool the thermocouples used to measure the outlet tempereture

,g’f‘“p . The objective of the upgradtd speciiication is to assure that the

measured relative reglon power densitv (called the region peaking factor or
RPP) is not less than 10% smaller than the calculated region relative power

density for those core regions that are used as comparison regions The RPF is

R NTE R N
At‘e ratio of region average power density to core average power density (hence,
AR

the term relative power density is used commonly throughout most of the rest of

. the industry). At FSV, the measured RPi‘ls inferred from the product of the
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inferred region coolant flow temperature increase (that is, the difference

between normalized thermocouple readings of core inlet and region outlet

A

coolant temperatures) and the inferred region coolant mass tlow (that is as

e

- inferred both from the orifice setting that dominates changes in reglonwise

flow resistance and from total core flow that can be Inferred from either

e

circulator rotational speeds or circulator outlet pressure- differential flow

ey mn,
Sa AN IR R

meters). The specification assures that the controlled region that relles on a

RERETS

comparison region to infer region gas- flou temperature rise will have an

o

o s

acceptable basis for establishing ilov requirementl for that region under

N upgraded Specitication L0 ). 4 o .ho -ccoprablo bn-ie i{s that the comparison
; of,calculated and measured NF) i thoicu-paliloh tegion either agrees within

% lQ%, yields a measured va,ue tl.at e é:ku;} ttian the calculated value, or

3' provides‘for'quantiiying thie %rx(rhi‘grAhhlrd-lO~CalCulated discrepancy so that

i © a correction can be made to the measuted vulue when used for comparison.

i
[

”, l As {ndicated in the basis summaxy statement for upgraded

Specification LCO 3.1.4.1, Control Rud Pair Position and Worth Requirements
and in Specificacion DF 9.3 4. beivad Sognont Design, one of the objectives in

the selection of the control 104 ;-ix withdrawal sequence is to satisfy the

MRt s 1

criteria for reactor power distribution wvherein the criteria for acceptable

RPFs (that is relative power densities) are provided in Specification DF

N

5.3.4. Per the NFSC's responsibilities for review, approval and audit as
given, respectively, in Specificatxons AC 6.5.2.8.a, AC 6.5.2.8.h, AC
6.5.2.9. a AC 6.5.2.10.a, AC & 5 2.} O c: nnd AC 6.5.2.10.d, the determination

EACU RS

and application of the calculated xe,.uh RPFs and the trending in evaluated
discrepancies between measurcd and caitu.ated RPFs are judged to be appropriate
items to be followed by the NELC to ussu'e the quality level of the methodology
employed in selecting the control rod pa.r withdrawal sequence and thus to
assure also the safet) of core op(iat:or '

Given NFSC oversight tor assuring the: accuracy and conservatism of

the methods employed, this specification is judged to be acceptable.

i
>

3/64.2. 4 Core Inlet Orifice. Valves/Minimum Helium Flow and Maximum

o ‘ % .;:. .
Core T(mpe‘ature Rise. (bpec1iicatxon carx)over from existing TS) This

specification is a reformatting of Lhe recently approved (License Amendment N

R R e

=t

e e

RONEVHTpes
P
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57)arevisions to existing Specificationa;LCO 4.1.9 and SR 5.1.8. This
specification applies (1) when the Core Average Outlet Temperature {s less than
950°F.oer upgraded Specification Lco;§,2;2.b, (2) when the core thermal power
level falls below 25% of rated by heat balance, and (3) when, {n SHUTDOWN and
REFUELINC, the Calculated Bulk Core Temperature.exceeds 760°F. The

specification assures adequate helium cooling flow through the downflow core at

low heat loads and pressure drops where the buoyancy effects of heated helium

:could cause channel flow stagnation and local overheating of the fuel 1{f the

pressure drop due to the inlet orifice netting vere allowed to be too large

The specification of the allowable rogion inlet orifice settings has been

'conservatively developed to avold cote cpanhol flow tnstabilities for the

presaurized and partially depre-suxiiod Teactor for a tange of core heat loads
that accommodates fission heating bclouyzbt 0! rated thermal power as well as

decay and re: .dual (stored) heat loads down to a core average temperature of

' 760°F . Below a core average temperature of 760°F, the combination of decay and

‘residual (stored) heat loads could not cause local overheating of the fuel for

i

‘many hours in the absence of nll {lov ' Othorvlno 1{ reactor core cooling

flow is lost for conditions under which thias specification applies, 'the reactor

is to be depressurized per upgraded Specification LCO 3.4.1 to facilitate the

‘PCRV containment function in! retaining radioactive fission products that may be

released from the core if the fuel were to be damaged from over- heating

The upgraded specification is judged to be acceptable.

i

cto T 3/4 eglo ' Dexvd : (\\eciiicacion carr)over from

existing TS) This specification i{s a revision of existing Specification SR
5. 2 26 to include an LCO. As describtd 1n FSAR Section 3.3.1.1, .the Region

i,
Constralnt Devices (RCDs), which are located on top of plenum elements of

generally three adjacent fuel regions 'restrain region movements'in relation to
one’ another by means of centering plns inserted in the handling hole of the

ppper plenum elements. The RCDs are used to limit horizontal movement of the

fuel columns which mitigates temperature fluctuations in the prihary coolant

c1rcu1t _at the individual core rcgion outlets as discussed. in FSAR Section

3.6.6. v

Visually inspecting the RCDs Qill ensure that they are performing
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their design function by restraining the fuel columns. Monitoring the lifting

. force ‘required to remove the RCDs with.the fuel handling machine will provide

early indications of degradation in function. Monitoring the vertical location
coordinate ensures that the RCDs have been properly installed with the pins
engaged in the plenum elements.

The specification is judged to be acceptable

3/6,2.6_ Power-to-Flow Ratio. (Specification carryover from existing

TS) This specification i{s a revl.lon and combination of that portion of

o

Aexiscing Speci(ication SL 3.1 that .ad{q...a imsediate operator reuponses to

observed plant transiernts invoiving a ;ovot-lo flow rattio 1mbelanco and of

existing Specification SR 5 1 ¢ with xoglrd to the mechanism for assessing the

: degree of challenge to the satetyv Xnit. The challenge results from a power-
i

to-flow imbalance that excceds a bpegiiled threshold (upgraded Specification
Figure 3 2.6-1). The carryover of extstlng Specification SL 3.1 into upgraded
Specificacion SL 2.1.1 has been dlscu-sed previously FSAR Section 3.6.7

'describes the instrumentation -v-lo-- (hnt alert the operator to ‘the potencial

existence of a core power-to-flow !n(lo 1nbalunce and FSAR Sections 3.6.7.6
and 3 6. 8 describe the technical bllel for the allowed response times to such
imba]ances and for derermining the degree of challenge posed to the _safety
limit Very rapid transients in\olving a high power-to-flow ratio imbalance
have a lag time since the high (conservative) temperatures that are assumed in
the calculations of fuel particle m! ;ration (see discussion in previous
evaluation of Specification SL . | l'ﬂ'nie time to develop because of the high

heat capecity of the graphite core. Thus in rapid transients, the core

temperature lags behind the steady state assumptions used to quantifv the

~"safeCy limit Such translents which should be readily detected and responded

(

CO by the Plant Protection Svstcm (PPS) require a prompt response from the
operator but, if quickly terminated, may not contribute to the challenge to the
safetv limit because of the thermal sluggishness of the core.

‘  The specification-is judged to be acceptable.

.o3/6 3  Instrumentation
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4 o) n nstrumentation
3/4,3,2.3 §g1§mig In§§[qmentagigg. (Specification carryover

from existing TS) This specification 1s.a revision and expansion of existing

Specifications LCO 4.4.4 and SR 5.4.10 to more closely follow the provisions of
W-STS LCO/SR 3/4.3.3.3. All triexial time-history accelerographs and vertical

- seismic triggers as previously inSCalied-;t FSV are required to be operabiev

(FSAR Section 7.3.9), but, ‘cohsistent Qich the TSUP scope guidelines for
1imiting the backflictting of W.STS requirements (see Appendix A to this TER), no
new or addltional seismic lnl(lun'n(lllun hns been installed to equate
numetically to that required in tte & s However, the FSV lqlsmOlcopes,
which are noncalibratable smubed ;1.-- un(lon {ndicators (FSAR Section 7.3.9),
have been included in the upgraded »; PL.f‘CACiOhS to assure dlversity and
redundancy in seismic event detection, '

Jf s Channel calibration tor all out-of-calibration seismic

:instruments found following a soisuic e\ent is to be performed vithin 30 days

followin% the seismic event as h;pu-'u to vithin 10 days for all seismic
instruments per the W-STS. DBecause lb- cqnnot perform the channel calibration
on site a channel functional test 1- performed within 5 days followed by
offsite channel calibration for those found out-of-calibration. This allows
time to" Keep the instrumenCation in use on site to record potential
aftershocks The Speciel Report of seismic effects is required within 14 days.

as opposed to 10 days to allow a‘rqun ¢ time for recording and evaluation of

-aftershocks

"

The specification ts 3uagé¢ to be acceptable.

4

3/6,3.,2.4 ng'goxp‘oﬂlfu‘ instrumentatjion. (Specification -

adapted from STS) This spvcitlgueloh is equL\alenLIy worded to, if not

exactly worded as, W-S8TS LCU/SR 3/4.3.3 .4, Meterological Instrumentacion The

- TS reilects the current guidance given in proposed Revision 1 to Regulatory

[

Cuide 1. 23 (Ref 33). This spgcxflcatlon is judged.to be acceptable.

Lo
tw . !

»

e : /6, 3 2.7 Pouor Plo' Pitio Instrumentation Svstem

(Spcclflcation carryover from existing rS) This specification is .an upgrade
' ¢

)"
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and expansion of existing Specification\SR 5.4.8 to Include an LCO that was

merely implied and not quantified inAterms of acceptable ACTION statements by

the existing SR. The system is briefly described in FSAR Sections 3.6.7.1 and

7.3.11. The system operates continuously and has no automatic actuation

" function. Backup instrumentation can be used L{f the system is inoperable.

The upgraded TS most closely resembles, in terms of functional

equivalence, W-STS LCO/SR 3/6.3.3.6;>Accident Monitoring Instrumentation;

‘ ~however, the condition monitored andxrecorded at FSV {s the profile of a power-

to- flow 1imbalance or transient to allow,post transient assessment of the degree

of challenge to Specification SL 2. l 1; which {s discussed previourly in this

- TER. In another sense, the instrumentation system {s somevhat functionallv

J,analogous to the recording and analysis devices that would be addros-od {in the

- non- TS implementing procedures for U STS LCO/SR 3/4.3.3.2, Hovablo Incore

, Detectors that are used for assessing compliance with the associated ‘TS in W-

o STS Section 3/4.2, Power Distribution Limits However, the condition monitored

- and recorded at FSV {s the result of a.transient compared to a safaty limit and

i
.

;,not”solély the continued assurance of initial conditions for design basis

; accidents or transients as in the PUﬁII‘Thus the function of the

instrumentation system is unique to FSV but can be described as being addressed

An the TS consistent with that of virtually analogous functions in the W-STS.

1

The specification is judged to be acceptable.

f"' 3/4,3,2.8 Core Region Outlet Thermocouples. (Specification’

giaddpted from STS) This specification is for instrumentation that is used to

'f support assessing compliance with core region power-to-flow limits per

Specifications LCO/SR 3/4.2.2, LCO/SR 3/& 2.3, and LCO/SR 3/4.2 .4 as well as
backup instrumentation for core power-to- flow transient assessment per LCO/SR

3/4.2.6. The specification, is functionally analogous to W-STS LCO/SR

"-3/&l3.3.2, Movable Incore Detectors, bnt is written to reflect the unique need
‘n:in‘tne,large prismatic HTGR to infer core and region power-to-flow ratio as
-UOpposed to fission power distribution in the PWR. The specification accounts

for thd redundancy in the thermocouples‘osed‘in FSV (FSAR Section 3.6.7). The,

specification ls judged to be acceptable.
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{*+ 3/4,4 _Primary Coolant System

X

3/4.4,1 Primary Coolant Loops and Coolant Circulatiop

3/6,6,1,1 Primary Coolant Loops and Coolant Circulation --

above 5% Power. (Specification adapted from STS) This specification is new.
The specification reflects the allowable forced circulation cooling
COnfigurations for FSV power operation.per FSAR Section 4.3 and provides
functional consistency with the intent and provisions of W-STS LCO/SR

3/4, a 1. 1 Startup and Power Operation“«.The new specification proyide- for

distinguishing between the helium circulator functional requirenonts for being
in operation on steam or water turbine drive for normal process cooling and

being operable on water turbine drive for safe shutdown cooling. The

'Specification also incorporates the appropriate ACTIONs to effect sputdown and
‘reactor depressurization if all forced circulation cooling is lost for an

£ i
.. extended period of time; the requirement and timing for depressurization vere

carried over from existing Specification LCO 4.2.18, Primary Coolant

Depressurization . The upgraded specification complements the TS limita for
assuring adequate core and reglonwise power to-flow ratio as stipulated in
Section 3/& 2 of the upgraded TS. This is done by specifying the required

operating configuration of the primary coolant system equipment as a function

or

o
n‘.!'

[
[ L
P .

A detailed functional evaluation of this specification is

provided in Section 4.2 of the ORNL TER (Ref 3) on the upgraded TS fer FSV

.cooling functions This specification is judged to be acceptable.:

N -
L . o hu._
: 'ﬂ;» i

i

FTRRC 3/6.,4.,1.2 Primary Coolant Loops and Coo.ant Circulation - Below

5% Power (Specification adapted from STS) This specification is new and

..supplements LCO/SR 3/4.4.1.1 that is discussed above. The specification is

functionally consistent with the intent and provisions of W- STS LCO/SR

'3/4 4.1, l LCO/SR 3/4.4.1.2, and LCO/SR 3/& 4.1.3 with regard to providing an
”radequ%te primary coolant system equipment configuration during the FSV

[N AR
iconditions of reactor startup and cquivaient hot shutdown. During shutdown at

iSV, the functional equivalent to hot shutdown has been established as
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effectively existing when the core average;temperature (that {s, the Calculated
Bulklpore Temperature) exceeds 760°F.y>§elow 760°F, forced circulation cooling
is not required because there are significant thermal margins to temperatures
at which the primary coolant system structures‘and the fuel fission product
barriers would begin to be damaged. Otherwise above 760°F, one operating
primary coolant loop consiSting of at least one operating helium circulator and
one.ooerating steam generator section is required.for the conditions for which
Specification LCO 3.4.1.2 applies. 1If forced circulation cooling is lost for

an extended period, the specification provides for depressurization .of the:

, reactor to mitigate the challenge to PCRV ‘containment by core heatup

This specification is evaluated in detail i{n Sections 4.2 and
4 3.4 of the ORNL cooling function TER (Ref. 3) with regard to theofunctions of
normal process cooling and residual heat removal The specification is judged

to be acceptable

4. 4 Primary Coolant Activit (Specification carryover from
existing TS) This specification is a combination and upgrade of existing FSv
Specifications LCO 4.2.8, Primary Coolant Activity Limits, SR 5.2.6, Plateout

.Probe and SR 5.2.11, Primary Reactor Coolant Radioactivity. The upgraded TS

is functlonally analogous to W-STS LCO/SR 3/4 4.8, Specific Activity, but is
structured to retain the limits of the existing specifications that reflect the

unique features and operating conditions of a HTGR as compared to the LWR. The

'upgraded TS includes limits on both circulating and plateout activity (FSAR

Sections 3. 7, 9.4, and 14.12). 1In HTGRs plateout activity is important in the

assessment of blowdown source terms due to plateout liftoff during a postulated

) rapid depressurization accident (rSAR Sections 3.7 and 14.11). The carryover

surveillance on the plateout probe is the basis for asse551ng the continued

'conservatism in FSAR assumptions ior accxdent analysis. The definltions for

Dose Lquivalent 1-131 and E-BAR (the a\erage beta- gamma decay or disintegration

enexgy) have been added to Section 1 of the upgraded TS consistent with the

. ioxmat of the ‘W-STS but reflecting both the accident analysis assumptions and

‘Lhe 11miL assessment techniques that are employed at FSV. FSv currentlv

e
7

'

opexates wcll below limits on the coolant activity and plateout activity

Y
i

- This specification complements the provisions of upgraded

-
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é . Specification LCO/SR 3/4.7.5, Primary-toolant Depressuriiation.'that provides
: for:the operability of the Helium Purificatlon System (HPS). The HPS is

i ‘normally operating to assure meetingvprimary coolant limits on both
radicactivityvand impurity levels but s also relied upon as a Class I safety-
related system to assure contalnment»integrity by providing for a filtered
depressurization during the permanent loss of forced cooling accident (FSAR
Sectiqn 14.10). LCO 3.4.2 assures that:clrculating activity is within the
initial condition assumed in the accident‘analyses.

The-upgraded specification‘is'judged to be acceptablen

4.4, n ri ev -

st et W T L e

(Specification carryover from existing TS) The specification is an upgrading

AR et r

and combination of the existing Specification LCO 4.2.10 and associated SR

5.2.12 as well as existing surveillances for potential impurity-induced

A

structural effects as provided in existing Specifications SR 5.2.22, PGX"
'Graphite "and SR 5.2. 25, Core Suppcrt "A fuel surveillance program that
addresses the detection of impurity- induced effects on the fuel particles is
' effected outside the TS. The specification LCO is applicable when Core Average
}.Outlet Temperature is greater than 1200°F The TS provides limits cn primary
'coolant\ox1dant (02, CO2, and CO) levels that are imposed to mitlgate the
' effects of graphite oxidation and carbon mass transport from the core to cooler
::surfaces such as the steam generator. tubes and PCRV liner surface (FSAR

vaections 4.2, l and 9.4.2). Survelllances of the PGX graphite specimens and of

e e ¥ dhiesd

‘the core support blocks, which are manufactured from PGX graphite provide

:assurance that safety- related graphite structures are maintaining adequate mass
e

Aand strength and are not subject to unanticipated preferential degradation

A 3Rt e

S e g

v”under alloued oxidant impurity levels (FSAR Section 3.3.2.2 and Appendlx A.12).

The basxs summary statement 1dentifies the instrumentation and alarms

includxng the PPS moisture monitors that are avallable to alert the operator

. of condxtlons that indicate a potential for increased oxidant levels in the

S T PR R A

-'coolant . The specification is judged to be acceptable.

o
,n
'l‘:l“t‘u

RS

oy

et w4y 4 4 - Primary Coolant Impurity Levels - Low Temperature.

' (Spetlffcation carryover from existing TS. This specitication is an upgrade of
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existing Specifications LCO 4.2.11 and SR sz 12 as applicable when the reactor
is generating fission energy and the Core. Average Outlet Temperature is less
than 1200°F The oxidant (H70, COp, and CO) limits under these conditions are
based on preventing the corrosion of metallic components and the oxidation of
the boron_carbide in burnable poisons (FSAR Sections 4.2.1 and 9.4.2). The
specification is judged to be acceptable. ‘

%ﬂ“if' o 4 l » v lat -- .above 760. (Specification
carryover from existing TS) This specification is an upgrade of existing

Specifications LCO 4.2.1 and SR 5.2.7. As In the existing specification, one

,helium circulator in each of the two primary coolant loops {is required to be

operable on its associated water turbine drive for purposes of performing safe
shutdown cooling (FSAR Sections 10.3.9 and 14.4.2.2). Safe shutdown cooling is
the functional equivalent at FSV of emergency core cooling at a PWR. ' The
equipment supporting the capability for water turbine drive for safe ‘shutdown
cooling is Class I and is seismically and environmentally qualified A
detailed functional evaluation of this specification is provided in Sections
alandhloofRef 3. :

l

¢

This specification is applicable whenever the reactor is
generating fission heat at a rate exceeding 5% of rated reactor power and
otherwise when the Calculated Bulk Core Temperature exceeds -760°F. ~The W-STS
restoration time of 72 hours has been adopted for the inoperability of a single
train,\one hour for both trains. The.time'period to achieve shutdown given
failure to restore the inoperable equipment is 24 hours based on the period
allowed in the existing specifications This allowance is consistent with the
larger thermal margins and longer thermal_response times of the FSV ceramic

graphite core, and the low doses calculated for the permanent'loss of forced

cooling accident (FSAR Section 14.10 and Appendix D). -Operability of the

~helium circulators on steam drive is assured for normal operation by upgraded

Specification LCO 3.4.1, which has been discussed previously in this TER.
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This specification is‘judged to be acceptable.

[

3/6,.5,1,2 Helium Circuiators -~ CBCT below 160. (Specification

' adapted from STS) This specification is an adapted upgrade of existing
. Specifications LCO 4.2.1 and SR 5.2.7 to be applicable when only one train of
the Safe Shutdown Cooling System {is required to be operable, similar to the W-

. STS -provisions for the emergency core cooling system. Previously, existing

Specification LCO 4.2.1 required one helium circulator in each loop to be

operable on its associated water turbine drive in power operation (greater than

‘2% of rated thermal power) The upgraded specification requires one helium

" circulator in only one primary coolant loop to be operable whenever the

Calculated Bulk Core Temperature is 1ess than or equal to 760°F, including
operation ‘at up to 5% of the rated reactor power. In combination with upgraded
bpecification LCO 3.5.1.1 as discussed ‘above, this specification is more

comprehensive than the existing specification The specification,is judged to

be acceptable

i

¢ 3/4.5.2 Heliun CirculatormAukiliaries

3/64,5,2.1_ Helium Circulator Auxiliaries -- CBCT above 760.

(Specification carryover from existing TS) This specification is an upgrade,

combination and simplification of existing Specifications LCO 4.2. 2, LCO

‘?a23 SR528 SR-5.2.9, SR 5.2.23] and SR 5.2.27. Incomparisontothe

i,existing specifications, the upgraded specifications distinguishes between the

operability of the helium circulator on water turbine drive per upgraded

Specification LCO 3.5.1 and the operability of the multiplicity of normally

ok ’x‘

operating auxiliaries that must operate in order for the circulator to operate

‘_on eithol water turbine drive or steam turbine drive (FSAR Section 4.2.2.3).

The upgraded speciiication assures the'operability of both trains (Loops 1 and

. 2) of the helium circulator auxiliary equipment that is required for safe

shutdown cooling (FSAR Sections 10. 3 9 and 14.4.2.2). The specification also
assures the operability of Lhe beacing water accumulator system which 1s needed
“to pitVent circulator damage during certain circulator trips-and thus to

facilitate restart for safe shutdown cooling if required. The specification
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also assures the capability of automacic water turbine startup above,30% of
rated _reactor power (FSAR Section 4.2. 2 3 5) The water Curbine auto-start As
a mitigative feature for responding to. the trip of both helium circulators on
steam drive during one loop operation or in the untripped loop during two loop
trouble (FSAR Sections 4.3.2, 4.3.3, 7.1.2.4, and 14.4.3). The specification
is epplicable for the same plant conditions as Specification LCO 3.5.1.1 for
operability of the helium circulator water turbine drives for safe ahutdown
cooling. Restoration time for any single component is 72 hours except for the
beering water accumulators which have a more restrictive 24-hour restoration
cime since this component is relied upon to prevent circulator damage upon trip
with loss of normal bearing water. A funccional analysis of this specification
is provided {n Section 4.4 of Ref. 3.‘;t' -

This specification is judged to be acceptable v

3/4.5,2.2 Helium Circulator Auxiliaries -- CBCT below 760.

(Specification adapted from STS) This specification requires an operable

‘train of auxiliaries for the heliunm circulator required to be operable per

Specification LCO 3.5.1.2. This equipment is the same as that for each single
train addressed in Specification LCO 3 5 .1 except that the water turbine
automatic scart feature is not relied upon below 30% of rated reactor power.
Loss of operability of any single component requires being in at least SHUTDOWN
withxn 12 hours.

.;‘

This specification is judged to be acceptable.

4.5 S ¢ ' N i

R /4,2, 3.1 Steam Generggors - - CBCT above. 760. (Specification
carryover from existing TS) - This specification {s an upgrade and combination
of exlstlnb Specifications LCO 4.3.1 and SR 5.3.10 with SR 5.3.11 and SR '
5.3.12. lhu latter two existing suxscxllances relate to required inspections,
rospcctively ot bimetallic welds and of steam generator tube leaks; these
survcilldnces have been carried over into the upgrade.

i The existing Spec1f1catxon LCO 4.3.1 requ1red both the reheater
§ecpion abd the economicer-evaporator- superhedtox (EES) section of‘ench steam
generupordno be operable during powcrjopcraplon for the purpose of removing

|
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decay heat (FSAR Sections 4.3.4 and 14 a ), the current specification

interprets operable as being the capability of each steam generator section to

receive and dispell the flow of Safe‘Shutdown Cooling Water (that is,

.firewater) from the seismically and environmentally qualified sources (FSARA
. Sections 4.2.4.3.3, 10.3.9, and 14.4.2.2). The specification requires the
operahility of each steam generator section when the plant is operating above

"5% of rated reactor power and otherwise when the Calculated Bulk Core

Temperature exceeds 760°F. With the provision of firewater after a 90-minute

delay in restoring forced circulation cooling of the reactor, either EES

‘section is capable of removing decay heat without fuel damage (that is, safe

shutdown cooling) following equilibrium operation at or below 82% of rated

_reactor power. Under the same conditions, the reheater sections can be used

for safe'shutdown cooling following equilibrium operation at or below 39% of

4

. rated reactor power ‘The reheaters are:also relied upon for responding to

' other transients as described in FSAR Sections 14.4 and 14.5.

The restoration time for one inoperable section is 72 hours

5

‘followed by 24 hours to be in at least SHUTDOUN the restoration time for any

N
N

‘,lt“° inoperable sections is one hour plus 24 hours to be in at 1east SHUTDOWN.

.3/4,5.3.1 Steam Generators -- CBCT below 760. (Specification

:adapted'from STS) This specification provides for the operability of one Safe
~ Shutdown Cooling System train by assuring the operability of one steam
'igenerator section in the loop with an operuble helium circulator when the

j;Calculated Bulk Core Temperature 1{s less than 760°F. The specification is

judged to be acceptable.

o
[

3/4.5 .4 Emergency Condensate'and Emergency Feedwater Headers

. .
St
LI

3/6.5. 4.1 Emergency Condonsate and Fmerpency PeedwaLer Headers

e CBCT above 760. (Specxficatxon carr)over from existing TS) This
;gspecification i{s an upgrade of existing Specificarions LCO 4.3.4 and SR 5.2.7.
(Ihe' pecification requires both headers to be operable for oneration above 5%

‘of iatcd reactor power and othcrwiselwhen,the Calculated Bulk Core Temperature
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egceeds 760°F. This assures redundancy in the seismically and environmentally
qualified flow paths from the Safe Shutdown Cooling Water Supply System to the
helium circulator water turbine dereS and the steam generator sections for
effecting safe shutdown cooling (FSAR Sections 10. 3 9 and 10.3.10). Above 30%
of rated reactor power, the emergency feedwater header is operating so that, in .
combination with the auto-start feature of the water turbines, high pressure
feedwater drive (and therefore high speed drive) of the helium circulators can
be provided if steam ‘drive is lost to the circulators.
This specification {is judged to be acceptable.

4 4.2 mergenc .Uev e W

- - CBCT below 760. (Specification adapted from STS) This specification

requires either the emergency condensate header or the emergency feedwater

,header to be operable to provide a single equivalent train operable for safe

shutdown cooling when the Calculated Bulk Core Temperature is less than 760°F.

This specification Is judged to be acceptable -

';a3 4 afe Shutdo ooli W . (Specification

carryover from existing TS) This specification upgrades and combines the Safe

‘Shutdown Cooling Uater Supply functions covered in existing Specifications LCO

4, 2 6, SR 5.2.10, and SR 5.2.24, but deletes the fire suppression requirements
of the first two existing specifications . Fire suppression requirements are
included in upgraded Specification LCO/SR 3/& 7.6.1, Spray and/or Sprinkler
Systems " The portions of existing Specification SR 5.2.24 that relate to
equipment in other systems {s also broken out into other upgraded
specifications as appropriate The Safe énutdown Cooling Water Supply System
is conSLituted of the circulating water makeup ponds and the pumps valves and
flowpaths from the ponds to the firewater supply header that can feed the
emtrgenty condensate and emergency feedwater headers through diverse and
xedundant flowpaths. The upgraded specxfication requires the operabilitv of

two equivalent trains of Safe Shutdown Cooling Water Supply; the terminology

AHH!II

equiialent trains” is used since there are redundant cross connections that
provide flexibility in constituting a single train. The cross connections are

single-fﬁilure proof (FSAR Section lO;B.lQ).
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For plant conditions above aaQalculated Bulk Core Temperature of

760°F,vif one component of the systen:is inoperable, the restoration time is 72
hoursﬁ If more than one component. is inoperable but if one equivalent operable
train exists, the restoration time for all components is 48 hours. The’
'existance of no operable flowpath requires restoration of at least one operable
flowpath within one hour. After any restoration time is expired without 1ha
required restoration, the reactor is to be in at least SHUTDOWN within 24
hours For plant conditions below a Calculated Bulk Core Temperature of 760°F,
two trains are alsc required but 14 days is allowed for restoiation of an
iinoperable train or the provision of a backup

‘ : The specification is Judged to be acceptable

4,6 PCRV and ement stem o "

¢t 1 3/4,6,1 PCRV Pressurization " .

s

‘ 3/6,6,1 PCRV Safet Valves (Specification carryover from
existing TS) This specification is an upg ade of existing Specifications LCO
4, 2 7 and SR 5.2.1 except that existing provisions for the PCRV penetration
‘lerpressure protection systems and the penetration minimum pressurization
requirements have been broken out into separate upgrade specifications . The
'PCRV safety valves are an engineered safety feature described in FSAR Section
6 8. - The specification is applicable whenever PCRV pressure exceeds 100 psia

and requires two operable pressure relief paths either of which: can relieve

PCRV overpressure prior to the PCRV reaching the safety limit reference

[

Ve

pressure of 845 psig.

Since the primary coolant'is a single phase gas and not a two

phase'fluid, credible overpower and overheating transients are not expected to

lift the PCRV safety valves. For a water ingress event to challenge the

y

lifting of the safety valves, several levels of protection that are also

' sub)ect to TS would also have to fail as described in FSAR Sections;&.3.6 and

o3 .
[

lifting of the safety valves is not expected. g

This spec1f1cation is Judged to be acceptable. if
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3/6,6,1,2 Steam Cenerator/erculatox Penetration QVerpressure

Protection. (Specification carryover from existing TS) This specification is

.an_upgrade of those portions of existing Specifications LCO 4.2.7 and SR 5.2.1

that relate to PCRV penetration overpressure protection in those PCRV
penetrations that have piping with high.pressure and/or high energy fluids

passing through them: These penetrations include those for the steam

Tgenerators (FSAR Section 5?8.2.5.&) and the helium circulators (FSAR Section

5.8.2.5.5). The pressures of helium circulator bearing water, feeduater

superheat steam, and reheat steam can exceed PCRV reference pressure during

‘normal operation Leaks or partial ruptures of high pressure/high energy fluid
:piping in the penetration interspace nre accommodated by safety valves on the

_penetrations to preclude overpressure challenges to the integrity of the PCRV

[T

:and of the seismically qualified penetration closures. ' The specification is

i - D

judged to be acceptable.

ivf '. . 3/4.6, 1 3 Interspace Minimum Pressurization (Specification

fcarryover from ex1sting TS) This specification is an upgrade and combination

‘ of that portion of existing Speci{ic-tion LCO 4.2.7 that relates to PCRV

penetration interspace minimum prellurization and of existing Specification

5 2. 15 Penetration interspace pressurization is accomplished with clean

purified helium. The specification requires penetration interspace pressure ‘to

, be maintained ‘higher than reactor coolant pressure when PCRV pressure exceeds

4.

100 psra " An exception allowed by the specification i{s for the interspace

'pressure in steam generator penetrations vith known leak paths from the

ALK

:penetration interspace to reheat steam For this exception, penetration

K 4

interspace pressure is maintained 1ust noove told reheat steam pressure to

minimize the leakage of clean helium into the reheat steam (FSAR Section

G ‘

5. 8 2 5, a) In all other penetrations interspace .pressure {s held higher than

reactor pressure to assure purified helium leakage into the reactor rather
than contaminated helium leakage out if *h( seismically qualified primary

closure were to leak. Potential contaminated helium leakage into or through

'the steam generator penetration interspaceq would be detected by the PPS

'|l|-\ 1

radiation detectors on the reheat steam lines (LCO 3.3.1), the non PPS monitors

on the interspates (LCO 3.6.1.5), and the non- PPS monitor on the condensor air-

eJector (an1ronmentdl IL.CO 8.1.1.g. 7)
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 This specification is judged to' be acceptable.

St
[N

3/4.6.1.4 PCRV Closure Leakage. (Specification carryover from

existing TS) This specification i{s an upgrade of existing Specification LCO

4.2.9 and related portions of Specifications SR 5.2.16.a and SR 5.2.16.b except

that surveillances of instrumentation without automatic actuation functions

have been deleted from the upgrade consiStent with the W-STS definition of

OPERABLE as adapted for defining FSV equipment operability (Attachment 1 to
Ref. 30). This specification limits PCRV penetration interspace leakage of

--‘:purified helium to 400 1lb/day except for the steam generator teheater header

leakage that is limited to 700 lb/day of purified helium. The &00 1b/day leak
rate equates to a 1145 1lb/hr leak through the selsmically qualified primary
closure with the PCRV at full ‘pressure (688 psig) and the penetration
interspace depressurized (that is, an assumed total 1ailure of the seismically

qualified secondary closure with the penetration at the same pressure as the

;reactor building confinement). The resulting release in thia low probability

ay et

situation is reported to be on the same order as the maximum crediblo accident

_(FSAR Section 14.8), which assumes a rupture in the worst location, of the

helium purification train. j

- This specification is judged to be acceptable.

o ' [

v 3746 actor Pla ooling Water/PCRV Liner C
“ ‘! ,.: ) :-é' A

3/4,6,2.1 Reactor Plant Cooling Water/YCRV Liter. Coolinﬂ System

S CBCT above 760. (Specification carryover from existing TS) This

vlspecification is an upgrade and combination of existing Specifications LCco’
4. 2 13, LCO 4.2.14, SR 5.4.4, and SR 5 & 11. Consistent with the W-STS
‘definition of OPERABLE as adapted for FSV the instrumentation sunveillances in

‘the latter two existing specifications have been deleted from the upgraded

pecifications and will be addressed in the licensee’s implementing procedures -

Cfor” assuring system operability (Attachment 1 to Ref. 30). This is an

e'table simplification of the level of detail addressed in the TSUP

g
1 istent with the W-STS treatment o‘

nstruwentation with no automatic

'actuation functions, oL y
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,ﬁli : The upgraded specification’requires two operable trains of the
Reactor Plant Cooling Water (RPCW) and the PCRV Liner Cooling System (LCS)
including redundancy in the PCRV liner cooling tubes. Every other. PCRV liner
cooling tube is ‘supplied by a different (redundant) train of the RPCW/PCRV LCS
Only one train supplying half the total number of tubes on the PCRV liner is
required to assure primary coolant boundary and containment integrity during
the_design basis accident of permanent loss of forced circulation cooling (FSAR
Section 14.10.3.1 and Appendices D.1.2.1.5, D.2.2, and D.2.3). A detailed
functional analysis of the containment heat removal functions performed by the
RPCW/PCRV LCS and assured by the upgraded TS i{s provided in Section. 4 5 of Ref.
3.' In addition. operability of the RPCW/PCR 1CS is also conditional upon
acceptable cooling water temperature rise in locations on the PCRV that have

known hot spots . '
i*:J During plant operation above 5% of rated reactor-power and
during other plant conditions with the Calculated Bulk’Core Temperature
exceeding 760°F, both trains of the RPCW/PCRV LCS are to be operating with
specified ‘tube redundancy being maintained Loss of one train requires
restoration within 48 hours and being in at least SHUTDOWN within the following
12 hours 'and loss of tube redundancy for reasons other than the inoperability
of a single train requires restoration of tube redundancy within 24 hours plus

another 26 hours to be in SHUTDOWN if restoration is not accomplished Loss of

gl

operability in both trains requires immediate shutdown. Increase in known PCRV
liner hot spot temperatures (FSAR Section S 9.2.8) must be compensated for
within 7 days or a corrective action report submitted to NRC within 14 days.
The known hot spots have significant margin to temperatures at which PCRV
concrete strength would be challenged (Attachment 2 to Ref. l). The

specification is judged to be. acceptable

3/4 . 6,2.2 Reactor Plant Cooling Water/PCRV Liner Cooling

System -4 CECT below 760. (Spec1f1cation adapted from STS) The provisions of

existing Specifications LCO 4.2.13 and LCO 4.2.14 required two operable and

st

operating trains above 2% of rated reactor power. The upgraded specifications

g e

' are. more comprehenSive in providing for at least one operable and operating

train whenever the Calculated Bulk Core Temperature is less than 760°F The

i o L ',‘ !
+ , o .o
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specification has liberal restoration times (that 1is, prior to reaching a
Calculated Bulk Core Temperature of 760°F) ‘because of the very large, thermal
margins inherent in the reactor at temperatures below a core average
temperature of 760°F; however, elsewhere31 32 the NRC has indicated that
residual heat removal from the reactor should be actively accomplished and
available either by forced circulation cooling or through the PCRV LCS under
cold core conditions as demarcated'by the 760°F limit. Upgraded Specification
LCO 3 6 2.2 is the mechanism for assuring ‘the continuation of an effective

residual heat removal function as well as the assurance of the containment heat

,removal function during equivalent cold shutdown conditions at FSV. A detailed

functional analysis of this specification is provided in Sections 4. 3 4 and 4.5
of Ref 3. This specification is judged to be acceptable.

4 C a Ao ".ﬁate CRV

'Igmpg;gtuxg. (Specification carryover from existing TS) This specification is
an upgrade‘and combination of existing Specifications LCO 4.2.15, SR 5.4.4,

and SR 5. 4 5. Consistent with the W- STS definition of OPERABLE as adapted at

'FSV the instrumentation surveillances of the latter two existing .

specifications have been deleted from the upgraded TS and placed under the
licensee s implementing procedures for assuring monitoring capability for the
monitored parameters (Attachment 1 to Ref. 30). The affected instrumentation
has no automatic actuation function. The specification assures that LCS water
and PCRV concrete temperatures are maintained within acceptable operating
limits (initial conditions) as specified in FSAR Sections 5.7, 5.9, 5.12, and
9. 7 This specification is Judged to be acceptable

. % " 3/4.6,4 PCRV Integrity

3/6.6,6,1 Structural Interrity (Specification carrvover from

existing TS) This specification i{s an upgrade that involves adding an LCO and
‘,combining existing Specifications SR 5 2 2 SR 5.2.3, SR 5.2.4, and SR 5.2.13
,nto address jointly PCRV tendon and concrete integrity. PCRV tendon integrity

5(isubased on meeting tendon load requirements (lift-off tests) and corrosion

limits on the tendon anchor assemblies including surrounding concrete




R QLTI

e Ty BT

potus iz o |

T AN R

SN Y

TS 3 R PR R v

RO L =L e SR A

‘degradation. The projected effects ofjtendon wire corrosion as evidenced by
‘failed wires are compared against theﬁactual test results for meeting tendon
load requirements using the remaining available steel cross-sectional area when

. falled tendon wires are accounted for as the basis for comparison, " Evaluations

and reporting of results to the NRC are required annually. ‘Structural
integrity of PCRV concrete (other than visual examination in the vicinity of
tendon anchor assemblies) is demonstrated through surveillance of deformations

and deflections helium permeability tests on PCRV- installed test

_configurations crack mapping, and other periodic visual examinations for

g evidence of deterioration. FSAR Sections 5.2, 5.3, 5.4, 5.5, 5 6, 5.12, and

S 13 provide detailed technical bases for the PCRV structural integrity
determination This specification is judged to be acceptable for assuring

PCRV,‘and therefore containment, structural Iintegrity.

4 4 er. (Specification carryover from existing TS)
This specification 1s an upgrade that consists of adding an LCO and combining
existing Specifications SR 5.2.5 and SR 5 2.14 for surveillance of irradiation
and corrosion effects. FSAR Section 5 2 5.7, 5.8, and 5.13 provide the

.technical bases for the specification limits This specificationris Judged to

be acceptable Evidence of the continued integrity of the liner insulation and

thermal barriers is assured by upgraded Specifications LCO 3.6.2 and LCO 3.6.3

“f hat have been discussed above "wuﬁ‘ 'fwm

I
R DL ) [

Sy

};fu"‘ - 4 6 etration: L nd Isolation Valves:

I

Qg(Specification carryover from existing TS) This specification is an upgrade

that consists of adding an LCO and combining existing Specifications SR 5.2.28

!

. with SR 5.2.16.a through SR 5 2.16.g and SR 5.2.24.h. Consistent with the w-

STS definition of OPERABLE as adapted for defining operability of FSV
equipment, surveillances on instrumentation except for instrumentation used to

actuate‘an automatic isolation functlon, ‘have been deleted from the upgraded TS

1.and are‘to be addressed in the implementing procedures (Attachment 1 to Ref.
}fBO) This specification addresses (1) containment integrity as provided by the

ﬁ"structural and mechanical 1ntegrity.of the PCPV penetrations and wells, and (2)

coniinement integrity as provided by automatic isolation valves in the

IR
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respectiye purifled helium and cooling~uater supply lines to and discharge
lines from the penetrations, the PCRV LCétand the purification cooling water
system : Eotential leaks paths through.thevPCRV via the purified helium or the
LCS coolinglwater lines could compromise confinement integrity in an accident
condition and are thus protected by automatic isolation valves. The bases_for
the‘surveillances of the,subject components“are described in FSAR Sections 5.3,
5.§; 5.9, 5.12, 5.13,.9.6, and 9.7. The'specifications are judged. to be

acceptable.

}Lﬁ*lrlAl__ﬂgilgx_Eggg_Zumgg. (Specification carryover from

§ -
existing TS) This specification 1s an upgrade and combination of existing

'Specifications LCO 4.3.2 and SR 5.2.7. f As with the existing TS, the upgraded

TS 1: based on maintaining redundant capability in the boiler feed pumps to
supply high pressure feeduater for helium circulator water turbine drive and
steam generator cooling in the event of a reactor depressurization accident
that could be accompanied by the simultaneous loss of reactor- generated steam,

A detailed functional analysis of the upgraded TS is provided iIn Sections 4.1

J

‘and A 3 3: of.Ref 3, and the redundancy requirements for helium circulators on

feedwater drive are supported by the evaluation in Ref. 2. :
"‘ﬁfufbﬁ‘, During power operation above 33% of rated reactor power both

steam driven boiler feed pumps (33% capacity each) are normally in operation to

providc normal feedwater supply to the steam generators. Above 30% of rated

W

'reactor power one of the steam- driven feed pumps is used to maintain water

A
supply to and pressure in the emergency feedwater header. Upon loss of steam

dxive Lo the helium circulators during either one loop operation (FSAR
Sectionq a,3 1 and 4.3.2) or a two loop trouble event (FSAR Section 7.1.2.4),
he tmerg(nty fcedwater header is used to automatically supply the helium
cirtuldtor water turbine drives upon actuation of the automatic start function
thdt 1s xequxrcd to be active per upgraded Specification LCO 3.5.2. 1. Above
65% o£ rated reactor power, the fixed- speed electric-motor-driven feed pump is

i
v
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'placed in operation. The turbine driven bdiler feed pumps are used for normal

startup and shutdown maneuvers because of their speed control capability

‘whereas the motor-driven pump is maintained in operable standby during such

maneuvers because {ts fixed- speed characteristics make it difficult to control

by use of the throttle valve and bypass throttle valve; however, the motor-

drivenlpump can be used to execute its important-to-safety function and this is

‘demonstrated periodically by surveillance. The electric power requirements for
- the motor-driven pump exceed the capability of the on- site diesel generators.

:Therefore, the motor-driven feed pump requires off-site power whereas the two

turbine driven feedpumps can be operated using steam from the reactor or from
either the auxiliary boiler or the backup auxiliary boiler that are diesel-"
fired

For purposes of accommodating long-term cooling without fuel
damage following reactor shutdown in the depressurization accident two helium
circulators are required to be operating within 60 minutes of a rapid
depressurization accident (RDA) as described in FSAR Sections 4.3, 3 and

lC ll 2. 2 and at least one helfium circulator is assumed to operate

i

.continuously in the case of the naximun expected depressurization rate (FSAR

' Sections 4.3.3, 14.4.3.2 [Case C2], and 14.8). 1In both cases of the rapld and.

slow depressurization accidents, condensate is assumed to be available with or

vwithout offsite power since the small (12 1/2% capacity) condensate pumps can

'be powered off the emergency diesel generators Part of the condensate can

EIE
also be routed to either section of either steam generators via the emergency

condensate header during a depressurization accident so that feedwater may be

.

'.supplied only to the circulator dri\es i"required As discussed in Ref. 2, a

llr‘

{slow depressurization acclident may have the equivalent or nearly equivalent

deffect as ‘the RDA I{f the primary coolan"leak from the PCRV actuates the Steam

‘Line Rupture Detection and isolation S\stem (SLRDIS) and the operators have to

expend time to restore primary and secondarv cociant flow that is. isolated by
SLRDIS The actuation of SIRDIS prtcludes long-term adverse environmental

conditions within the reactor building dJe to rupture of high encrgy fluid

piping and thus contributes to the success path for restoring forced cooling in

the event that a reactor depressurization PCRV occurs due to a penetration

failure in which a high enexgy fluid line also fails. Ref. 2 also demonstrates
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that the RDA following equilibrium operation at B2% of rated reactor power can
be accommodated with the operation of one train of the seismically and
environmentally qualified Safe Shutdown Cooling System with a 60- minute delay
in startup and leading to only about 1% of fuel damage in the worst case. As
discussed in Ref. 2, the offsite doses would be less than the 10CFR Part 100
guidelines for this case. »

The upgraded TS requires that both the motor-driven feed pump
and one of the two steam turbine-driven feed pumps be operable to provide
diversity and redundancy or, if the motor -driven feed pump is inoperable that
both steam turbine-driven feed pumps be operable to provide redundancy with one
of the auxiliary boilers operable to provide assured diversity in steam supply
within 60 minutes of the onset of a RDA (FSAR Section 14.11.2.2). To satisfy
requirements stemming from the recent environmcntal qualification of FSV per
10CFR Part 50.49, the auxiliary boilers are no longer allowed to be operating
on intermittent firing (FSAR Sections;6.5 and 10.2.6) when reactor power

exceed' uJ% of rated and the motor- driv'n feed pump {s operating but not

classified as operable per this specification .Operability of the feed pumps

is to be demonstrated at least once per reiueling cycle by operation of two

helium circularors at 8000 rpm on feeduater supply through the emergency

feedwater header from each pump. The specification is applicable whenever the
Foed
reactor is operating above 5% of rated reactor power and otherwise when the

‘Calculated Bulk Core Temperature exceeds 760°F As discussed in Ref 3, this

requirement i{s judged to be conservative {or equilibrium operation below 35% of
rated reactor power because the PCRV LCS cnn accommodate the pressurized core

t

heatup event with little or no fuel damage (FSAR Appendix D.4).
4 Pressure .‘.V' . (Specification carryover
fiom cxisting TS) This specification is an upgrade of existing Specification
SR 3 3 to which has been added an LCO for those valves that are not used
normally,and are relied upon to accommodate anticipated transients as described

innthe FSAR. Consistent with the W-SIS normally -used steam bypass valves

" (FSAR Sections 10.1.1, 10.1.3, 10.2.5.1, ~and 10.2.5.3) have been deleted from

the specification, and the main steam power operated pressure relief valves
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(FSAR Section 10.2.5.3) have also been deleted since these valves are not
relied upon in any FSAR accident analysls; The rei.eat steam power-operated
pressure relief valves (FSAR Figure lq;l-l) that are addressed in the upgraded
TS are relied upon to accommodate loss¢of-offsite power transients as described

in FSAR Sections 10. 3.1 and 10.3.2. The specification is judged to be

acceptable

4 | Valv . . (Specificatien
'carryover from existing TS) This specification3o is a clarifylng upgrade of
ex1st1ng Specification SR 5.3.9 to uhich ‘has been added an LCO. Consistent
with the W- STS, surveillance requirements have been modified to reflect ASME
code requirements A safety valve on each steam generator superheater section
outlet is required to be operable for each operating boiler feed pump, so all

thxee superheater safety valves must be operable when the three feed pumps ‘are

:.in operation The single low- pressure safety ‘valve on each steam generator
mareheater section outlet is required to be opersble at any time that fission
T‘hcat is‘belng generated. A restoratlon time of 72 hours {is allowed for an
l'ldoperaﬁle valve. .Pover operation 1s'allowed to continue at or’belov about 66%

'_of rated for an inoperable superheater safety valve and at or below ‘about 33%

fox tuo inoperable ‘uperheater safety valves on an operating steam generator

RIS
A reheater safety valve which has no redundancy, must be restored or the

‘l reaetor shut down. A brief functlonal analysis of this specification in

comparison to W-STS requlrements is provided in Section 4.8 of Ref 3. This

.spLCl{lCd(lOﬂ is judged to be acceptable

{ﬁ" 3/6,7,1,6 Safety Valves.?; Shutdown. (Specificatfqn carryover
, 0

f;dm”exlsting TS) This specification is a clarifying upgrade:of'ex'sting
%utclfication SR 5.3.9 to which has been ‘added an LCO. One operablo safety
valvc’is requixed for each operatlng section of the steam generator A brief
functlonnl analysis is provided in Section 4.8 of Ref. 3. The specification is

‘jud)(d to be acceptable

w.‘i s.H 5‘1 Vo

%ﬁ;:h‘.:v 3/4.7.1.7 Condcnsatcffumbsl (Specification adapted from STS)

Thcre are four condensate pumps at FéVll Two are 60% capacity; two are 12 1/2%
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capacity Only the small pumps are addressed in the TS upgrade. The Large
condensate pumps require electrical power from the main generator or offsite

power and can only draw water from the condenser hot well. The small {12 1/2%

‘capacity) condensate pumps can be aligned to obtain water from the coudenser

“hot well, the two condensate storage'tanks, the (helium circulator) turbine

water drain tank via the hot well, or the decay heat removal exchange: and can
provide flow directly to either the main condensate line or the emergency

condénsate header. The large pumps can‘also provide flow to the emergency

_condensate header but through a more circuitous route than that of the small

p\mps. The small condensate pumps are an automatically sequenced essential

"load of the emergency diesel generators The small condensate pumps are relied

upon during loss of offsite power vith main turbine- generator trip to provide

ieither condensate flow and net positive suction head for at least one turbine-

POV E 34,16 Service Water System

iy -

dxiven beiler feed pump operating on reactor- generated steam (FSAR Sectlons

10.3.1, 14.3.6.5, and 14.4.2) or both di rect steam generator cooling and helfum

.c1rtulatur water turbine drive via the emergency condensate header (FSAR
'-bections,10.3.2, 14.3.6.6, and 1&.4.2.1 [Case Bl)). Only one small condensate

ipﬁmﬁ is required to be operable above'St power since the Safe Shutdown Cooling

System provides an environmentally and seismically qualified alternate success

[3

path ' The role of the condensate pumps is acdressed functionally in Ref. 3.

The sptciiication is judged to be acceptable

£ i - ;
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. 3/64,7.4,1 Service Water System -- Operating. (Specification

i

fcarr,o.tx from existing TS) This specxficatxon is an upgrade, combination, and

oxpdncion of existing Specifications LCO 4.2.4 and SR 5.2.24.e. The upgraded
Tb addrésses not onl) the redundant service water pumps that were covered in
the exlstinf 15, but also the pump inlet supply flow paths from the circulating

water muk(up system and the pump outlet supply flow paths to essential service

‘water users.  The action statements also account for providing backup
’:$Cdpdb111ty tvom “he diverse and rtdundant seismically qualified firewater

«fb)sttm.' All service water tomponcnts that are addressed in the oxistlng and

upgrndud TS tor the service water system are seismically qualliied Class I
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components With the exception of certain nonseismically qualified safety-
related equipment (service water cooling tower fans and return pumps) that fis
P?Etng the Alternate Cooling Method (ACh) and is suryeilled per upgtaded
Specification SR 4.8.4.e.2 and Table 4.8.4-2, the non-Class I portions of the
normal service water system are not addressed in the TS. When the reactor is
operating above 5% of rated reactor poner or otherwise when the Calculated Bulk
Cote'Tenperature exceeds 760°F, two ofithe'three service water pumps'must bhe

operable, and each flowﬁath must be operable or have a backup flow path

'operable within 72 hours. A brief functional analysis is provided in Section

4.6.3 of Ref 3. The functional analysis:addresses the functions of both the

Class I and non-Class 1 configurations of the service water system. lhe
specification is judged to be acceptable. :
. "l : i

4 4 v Wate bste hutdo \Specification

" adapted fIOm STS) Although there is no equivalent specification in the W-STS

,for serv ce water under equivalent (cold) shutdown conditions, the FSV service

watcr system is the Class I primary success path for assuring PCRV cooling
during shutdown with firewater backup as the alternate Class I success path.
Also normally below 5%. fission pover when the Calculated Bulk Core Temperature
is less than 760°F, service water {is the heat sink for residual heat removal

through the PCRV LCS. One pump with operable flow paths is required to be

oA

operablé-. The specification is judged to be acceptable.

B 3/6,7.2 Primary Coolant DepressAIization (Specification carryover

from existing TS) This specification is ‘an upgrade and expansion of existing

Speclfications LCO 4.2.12, LCO 4.2.18, and SR 5.2.24.g. The specification

requires that two operable flow paths for reactor depressurization 'and primary
coolant filtration be available through the Helium Purification System (HPS) to
accommodatt the permanent loss: of forced cooling accident (FSAR Sections

9. A 3. 3 ) 9.6.6, 9.7.3.4, and 14.10. 2 und Appendix D. 1). The HPS, normally

opcrates to maintain (1) primary coolant radioatr1v1tv within the limits of

il r4

upgrddtd 5pcc1iication LCO 3.4.2 and (2) pximary coolant impurities within the

limits oi upgraded Specifications €O 3.4.3 or LCO 3.4, 4. During the loss of

i
forced LOOllnP accid(nt the HPS also(provides for a filtered depressurization
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‘within.the time allowed and under the;conditions specified in upgrade

Specifications LCO 3.2.4 and upgraded LCO 3.4.1. The filtered
depressurization mitigates the dose consequences of the permanent loss of
forced cooling accident (FSAR Section‘lb.lO and Appendix D) by (1) removing
circulating activity that existed in the primary coolant before the accident,
(2) eliminating the pressure differential that could drive released fission
products out of the PCRV {f & leak developed in the pressurized PCRV after core
heatup and fuel damage had occurred as a result of the accident, and (3)
eliminating convective heat transfer as a source of potentially excessive and
damaging heat loads on the upper PCRV. thermal barrier and liner during the core
heatup event The upgraded specification provides for two operable trains of
the HPS whenever the core is generaring fission heat or otherwise when the
Calculated Bulk Core Temperature exceeds 760°F. This is conservative for

accidents {nitiated below an equilibrium power level of 35% of rated reactor

- power because recent analysis (FSAR Appendix D.4) has shown that very little

fuel damage occurs for the permanent loss of forced cooling under this

ol

'condition even if the PCRV remains pressurized The specification is judged to

be acceptable '

1

C ' P
v, 3/4.7.6 Fire Suppression Systems

".y'g st

‘

,‘ﬁfgif:j 3/6,17. 6 i Spray dnd/or Spr1nk1er Systems. (Specification

carryover from existing TS) This specification is an upgrade of ex1$ting

Specifications LCO 4.10.5 and SR 5. lO 6 and includes an updated complete
listing of areas serviced by the spray/spxinkler systems consistent with FSAR

Section 9 12 (Revision 5). Operabilitv requxlements have been expanded to

]

'apply at all times instead of merely du11ng power operation as provided in the

existxng.TS The uppraded TS does not x(qu11e special reports as an action as
pxovxded in W-STS LCO/SR 2/4.7.11.2 fox spxinklex/spxay component 3

inoperubllitxe', but a continuous liiu watch with backup equipment  is required
for sprlnklex/spxax inoperabilities {n ureas containing safety-related
quipment If an evaluation doLermines that no safety-related oquipment is

( 1

4'ai£ectcd by the inoperability, no tirc witch is required. If redundant

T
2

equxpment is not also aiiectod based on c"aluallon an hourly fire watch is



5 ek r 3 gwr

;

TN

LTIVt RPN S

I
o

LR £ A N T

AT B BT e s Frpe o i YA

i

PR TR, ST

3 i62

‘permitted w STS requirements have been adapted for the upgraded .

surveillances. The assurance of firewater supply to the spray/sprinkler system

‘is-addressed in upgraded Specification LCO 3.5.5, Safe Shutdown Cooling Water

Supply System, because of the redundant roles of firewater as the Class I
source for emergency forced circulation cooling of the reactor, for PCRV
(containment) heat removal and for backup service water for cooling of
essential equipment such as the emergency diesel generators. This

specification is judged to be acceptable.

4 ' ' ated rie . (Specification carryover from exlisting
TS) This specification is an upgrade of existing Specifications LCO 4.10.4 and
SR 5.10.4 ‘to more closely resemble W- STS LCO/SR 3/4.7.12, Fire Rated
Assemblies The upgraded TS clarifies applicability at all times. Unlike the
w STS equivalent no special reporting is required as an action. Loss of
integrity in a fire barrier requires either establishing a continuous fire
watch or ver*fying the operability of local fire detectors, both of which
actions are equivalent to the W-STS. At FSV an alternative is that an
evaluation .and determination can be made that the affected equipment separated
by the barrier is not required to be operable The surveillance, although
reformatted has- been adapted from and is equivalent to that of the W STS.

[ ’i e ".;
This specification is judged to be acﬂeptable

.(r»

.!T(Specification carryover from existing

TS) The specification is an upgradej%or the recently approved (License

' Amendment No. 47) existing Specification LCO 4.9.3. The engineering evaluation

performed prior to xenon stability testing is to be reviewed and approved by

.the NPSC under upgraded Specification AC 6 5.2.9.d. Results of previous

analysis and tests are summarized in FSAR Sections 3.5.4.4, 13.4.2. 10 and

13 A 2 11 Although the B-serlies startup test procedures have not: been

‘ submitted for NRC review, given the thC oversight responsibilities the

R

upgraded specification is judged to be acceptable

1
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5. DESIGN FEATURES

5,3 Reactor Core

4 eload ent Des . (Specification carryover from

existing TS) The specification is an upgrade that adapts into the W-STS‘design

‘features format much of the information that was formally contained in the

basis. summarylstatement of eiisting Specification LCO 4.1.3. Existing
Speciflcation LCO 4.1.3, Rod Sequence has been suspended during recent
operation under the Interim Specifications for Reactivity Control Systems;
however the’ Interim Specifications did not address the analysis and evaluation
performed outside the scope of the specification to establish an acceptable

. control rod pair withdrawal sequence ' Specification DF 5.3.4 of the FSV
upgraded TS reiterates the acceptence criteria for the control rod pair
withdrawal sequence as formerly given‘in the cited basis summary statement from

the existing TS and adds the general requirements for new fuel and burnable

poison loadings that were not specifically addressed in the existing TS but are

A
R

provided in FSAR Sections 3.5.1 through 3 .5.6. j]“
‘ ': In the proposed upgradfd TS for FSV, the cycle- dependent control
xod uithdrawal sequence (which 1is hard wired and checked before reload cycle

It

staxtup) the reload segment fuel loading and distribution and the reload

'segment burnable poison loading and distribution are broadly defined to be

among those features of the facility such as materials of construction and
o . ‘H!X,Ef“

geometric arrangements which, {if altered or modified, would have a}significant

‘ effect on safety" as used to define design features per 10CFR Part SO 36(c)(4).

Lnder the ‘provisions of 10CFR Part 50 59 ‘review, audit, and approval of the
rtload segmcnt nuclear performance characteristics against the acceptance
cxiteria and requirements for the reload segment design feature have been
Vtsted in the NFSC per the provisions of upgraded Specifications AC 6.5.2.8.a,
AC 6.5. 2 8.f, AC 6.5.2.9.a, AC 6.5.2. 9 b, AC 6.5.2.9.d, AC 6.5.2. 10 a, AC

2 10 ¢. and AC 6.5. 2.10.d. Records of the NFSC review, audit, and approval
p10tess |1e maintained for NRC inspection per upgraded Specification AC
Pl o : .-
As indicated above, the'reload segment design section is new to

v
\
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'spetif caLion {s judged to be acceptable i

e

the Design Features section, and the iormat has been adapted f'rom the W-STS DF
5]3.15 It identifies acceptance criteria for rod pair reactivity worths,
shutdown margin, and power peaking limits such that reload configurations are
designed to be compatible with existing FSAR safety analysis The only
relation to W-STS DF 5.3.1 is that both relate to reload fuel; otherwise, the _
FSV TSUP information is unique to FSV. Tbe power peaking information presented
is somewhat analogous to the information required on Fyy in W-STS AC 6A9:1.6,
Radial Peaking Factor Limits Report. . However the FSV fuel damage limits have
only been related to the gross peaking factors of Region Peaking Factor Axial’

S}

Peaking Factor (actually top -and bottomnaone peaking, see FSAR Section

>3 5.1. 2) -and Intra-Region Peaking Factor rather than the more detailed ny

spec1fications on core region outlet temperature in upgraded Specification
3/& 2 Q and power -to-flow ratio limits in upgraded Specitication 3/& 2.6.
vThese gross peak.ng factor design limits are as stated to ensure the validity
of power peuhing assumptions in the safety analysis of FSAR Sections 3.2.3. 1,
3.5.4.1, 3 5.64.2, 3.5.4.3, 3.6.4.6, and 3 6.4.7. Controlling on the more

'global power distribution limits and region outlet temperatures, and power- to-

flow ratio limits has been possible because of the large margin between the

. nominal maximum fuel temperature of 2372°F and that of the 2900°F which must be

"expe ienced for long periods before the onset of rapid deterioration of the

fuel particle fission product barrier (FSAR Section 3.2.3.3).
. Given the NFSC oversight responsibility discussed above the

.

e
LI P

4. ' CONCLUSIONS

hs discussed in detail in Section 3 0 of this TER with regard to each
sp(ciiication that has been reviewed by ORNL the upgraded TS have been found
to be Lcchnically acceptable A summary of the major findings of the
intchated reviews by INEL and ORNL is being written by INEL.
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H. L Thompeoﬁ memorandun for R. 'P Denise, "Review of Fort St. Vrain
Draft Technical Speclficatlons for ConLrol Rods," U.S. Nuclear Regula(ory
Commission, - Juné 28, 1985

flnterim Technical Specificetions for

Reacfivlty Systems,” July 10, 1985
K. L. Heitner letter to R. O. Lilliams "Fort St. Vrain Nuclear Generating
Station - Proposed Change to lnterim Technical Specification'j]& 1.7,

Reactivity Change With Temperature " Office of Nuclear Reactor Regulation

. uU.s. *Nuclear Regulatorv Commission February 25, 1988.

NUREG 0123, Rev. 3. Standard xggh51gg1 specifications for General Electric

Vs
huclear Reactor Regulation U.S. Nuclear

chuyatory Commission, Fall 19E€1 b '
H. L. Brey letter to J. A. Calvo ‘"chhnical Specification Upgrade Program
(TSU?) Justification of Lhnnrcs'to,Current Specifications,” Public

'-11.‘,;_ 1986

Service Compnny of Cn‘nxnd . Jun Lt
c. S. Hinson memorandun for W, Be rkou "Summary of October 1- i' 1986,
H4otinp With Public Service Longnn,‘of Colorado (PSC) to Discuss Staff

Comments on the’ Fore St. Vratn (}""

)‘chhnical Gpccificntion Uphrado

Progrnm (TSUP)." U.S. Nuciear Rogu]ntor\ Commission, October 28 1986 .

‘K. ﬂ: Heltner letter to K G Ilipmq "Fort St. Vrain Terhnicnl

Spedification LCO « 1.9." Ut?icei 'hu(lqar Reactor Regu]atlon u.s.
.“\'U(‘]l'ﬂr Kepuiatory Comnmission, .;. ~‘t h(x S, 1986 . .
Regulatory Guide 1725, Proposed R( ision 1, Meteorologijcal Prb}rums in
ngnerg of ”Ll&'L_J‘*ix Lth\ufgh S. tuclear Regulatory Cuﬁmiﬁsion,
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Lo Scope and Guidelines fox the Fort St. Vrain (FSV)
‘ Technicul Specification Upyrndo Probrnm (TSUP)

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

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

;' ¢
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E condition is exceeded
¥
1 Pop-2 All applicable operating modes will be clearly identified for each
1.CO. ; :
2 P-3 Limiting condiCions and action stacements will agree with Final Safety
3 Analysis Report (FSAR) accident and safety analyses. [However, for
E: ) purposes of ,the TSUP, the interpretation has been made that licensing
i : 7. bases will not be required to be added to thé UFSAR at this time for
ks . those Technical Specifications that lack such documentation. See
?3 B “'2“ vfﬂv lOCFR Parts 50 36(5)(5) and (b) SO 36(b), and 50.71(e). ] jn
14 :W”P}Cf' LCOs will cross reference. the applicable Surveillance Requirement (SR)
Ed I and SRs will cross reference’ the applicable LCO. All LCOs will have
¥ .?fﬁ' associated with them one or more SRs and all .SRs will have associated
; <" with them one or more LCOs. T
. Jurvgillnnces will be Qp(ciixg( ns n(cossary and suificicnt to verify
o compliance with the ﬂSSOCldLi L
‘Rs will de<cribc the associat
4 ILuhnicul Spcciiication qtat(ntnts will be unambipguous with a qingular
& inkqxpre(ation
I8 T(IWXUOlOLV used in the Techu
] ‘defined.
"P-9  Techntcal Specifications will be simplified {f possible. !
P10 ¢y format will be revised tQJin«]\uh~ the LCO tmmber and r1t1(
:qppiiwnhility statement LWU?,ka\qmonr_,aclion >ta\vmunt(s\ and cross
: fxyivrvnfv to the associated \P(t) [Format has a«Lu1]1y'uuh(rcd more
%‘: :t'lu'-vl‘.' to that of the Stand: :‘1( Technical Specitications thuan implied
4 by o this scepe item.) I ’ ’
4 S NP B
i Lol S e . . e i .
i_ . - . & ‘. R
3 11 Technical Specifications will hﬂ reviewed and expanded as ncc(xxnx» to

ALSsUre accuracy; completenc and consistency with v\ixllhy design

gnd satety analveis documentation, [Howevor, tor parposes of the |

I, . i . i : . . Lo

TSUP . the dinterpretation has been made that Ticensing bases will not
. ! Voo o, . . L. .

beo reguired to be added to thé EFSAR 4t this time for those Technical

facumentation,  See JOOFR Paruts

Speciticat ions that lack such

S0 Yhiay )y and (b bﬂ.ib(hj.fcnd SO 71 eey )
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N4 ﬁ ‘A rhoxough review of the FSvV FSAR and other relevant desig

]

P-12- . The Technical Specificationswvill 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 Envxronmental Qualification
requlxements B -g, ~

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

P‘lé A schedule for the Technical Specification Upgrade Program will be
8 submitted to the NRC ftor information by. December 14, 1984.
(Completod ] -

e
ANSI/ANS Standard 58.4 (1979 Edition) Criteria for Technical
Spccxfications for Nuclear Power Station, will be used for guidance
rcgaxding the content of theaTechnical Specifications.

The bases for the Technical Specifications will be included in the
A,upgrade effort. [However, for purposes of the TSUP, this has been
i interpreted by NRC to refer trictively to the "summary statement'
i“of the bases or reasons for uch ‘specifications” per 10CFR Part
.é50.36(a) but not to the FS analyses and evaluations"” from which
- the Technical Specifications are .to be derived per IOCFR Parts
:so,3A(a><s),and (b), 50.36(b -'and 50.71(e)}.

i
i

The Standard Technical Specifications for Westinghouse pressurized
ﬁn'water reactors (PWRs) will be used as guidance where applicable, in

performing . the upgrade . e
un

K

Lo

documentation will be done tw ensure the Technical Specifications are

complete and correct. ’"Correctness of the Technical Speclficatlons

was int01pxeted by NRC not fmean that the FSV UFSAR hac to be

.updated at . this time to support the carryover provisxons of existing

. precification that lack a formally documented licensing basis See
% 10CFR Parts 50.34(a)(5) and (b) 50 36(b), and 50.71(e): ]

I

‘rwxll be considered and factored into the

Vo
Operating euperience to dat

Cupprade etftort,

'
H

¢ The need for additional 1nst1um<ntatxon or other haldware to ensure
Leompliance with the uppn dded Terhnicdl Specifications wl]l,he
ccconsidered on a case-by-case basis. N

pfk, which
;ﬁyill be

ai effort, or developmental
silt of the upgrade effort

. Any hardware chanpe. analyvt
‘Annqy be pr(qy)sv(il)y st as a
“scheduled for completion at)
Sl lugy.

“later date it it cannot bq‘dono by July
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JSPSC Guidelines for Use of the Skéndard Technical Specifications (STS).

Plant modifications and backfitsvwould 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 research and development efforts or analytical

a _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 ol

,‘”The numbering system of the S_andard 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. ] Lo

'The Fort St. Vrain Technical Specification Upgrade Progxﬂm 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. . Sy

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

,
:"§

Each Fort St Vrain Upgraded Technical Specification requirement need

Fort St. Vrain plant as embodied in the FSAR, and justification would
not be required 1egard1ng the"Standaxd Technical Specification

plan

vonly be supported and justified relative to the licensing basis of the



