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SAFETY EVALUATION BY THE OFF ICE OF NUCLEAR REACTOR REGULATION
SUPPORTING AMENDMENT NO, 168 TO FACILITY OPERATING LICENSE NO, DPR-62
CAROLINA POWER & LIGHT COMPANY, et al,

ERUNSWICK STEAM ELECTRIC PLANT, UNIT 2
DOCKET NO. 50-324

1.0 INTRODUCTION

By letter dated March 29, 1989 (Reference 1), Carolina Power ! Light Company
(the licensee), requested changes to the Brunswick Steam Electric Plant (BSEP)
Technical Specifications (TS) to permit operation in the maximum extended
operating domain (MEOD)., The MEQD encompa.ses both a meximum extended load
line limit (MELLL) and increased core flow (ICF) regiony of the power/flow map.
The Ticensee's subnittal included proposed Figure and Tab'e changes to the
BSEP TS relating to average power renge monitor (APRM), rod block settings

ang the lwniting power/flow line,

Enclosed with the March 29, 1989 letter was a General Electric Company (GE)
analysis of the consequences of operation ir the MEOD (Reference 2) to justify
the proposed changes. The requested changes are in the general categories
identified as:

(1) deletion or modification of specifications having cycle-specific parameter
limits end replacement of certein values 0f these limits with o reference
to o core operating limits report (COLR) ang deletion of the redundant
linear heat generation limit from the Specifications;

(2) modification of the flow-biased APRM scram and rod block equations to
accomnodate the expanded operating domain; and

(3) modification of the rod block monitor (RBM) trip setpoints end RBM system
requirements,

The proposed changes are addressed individuaily in the folluwing Safety
Eveluation (SE) Section 2.0. The evaluation includes refersnce to seperate,
related approvals of the specific areas regarving 2limination of cycle-specific
parameter values and deletion of the lTinear heat generation rate (Reference 3)
and the luss~cf-coolant accident analysis (Reference 4),



2.0 EVALUATION

2.1 Elimination of Flow-Biased APRM Scram and Rod Block Trip Setpoint
Tetdiwr, Fequ irenent

In the current BSEP Techniza Specifications, the flow-biased APRM scram and
rud block trip setpoints arc reduced (setdown) when the core MAPLHGR is greater
than the fraction of rated thermal power (FRTP), This requirement is associated
with & now obsolete Hench-Levy minimun critical heat flux ratio criterion,

The GE analysis (Reference 2) enclosed with the BSEP submitta) includes the
results from the anelyses that were performed to determine a set of flow and
power dependeit fuel thermal limits minimum critical power retio (MCPR) and
MAPLHGR racic that would be neeced to saetisfy the pertinent licensing criteria
1f APRM setdown were eliminated, The new limits should (1) prevent violativn
¢f the MCPR safety limit, (2) keep the fuel thermal-mechanical performance
within the design and Ticensing basis, and (3) keep peak cladaing temperature
end maximum (ledding uxidation within allowable limits. The results of the
enalyses with approved analytica)l methods are as follows:

(1) New generic power-dependent MCPR and MAPLHGR limit adjustment factors are
develciped which consicer twe power ranges distinguished by a defined
power (30 percent of rated) below which recctor scrams on turbine stop
valve clusure and turbine control valve fast closure are bypassed. The
MAPLHGR relation is a factor, MAPFAC(P) which is multiplied by the rated
MAPLHGR lTimit to obtain the power-dependent MAPLHGR limit.

(2) New generic flow-dependent MCPR oand MAPLMGR 1imit adjustment factors are
developed, These factors are determined from anulyses of slow flow=
runout transients with the requirement that the peak transient linear heat
generation rate does nout exceed the fuel design besis values. In
connection with this anendment request, the new flow-cependent MCPR
factors, MCPR(F), will replace the previously used MCPR multiplier, Kes
which will no longer be utilized.

The cevelopnent of the adjustment factors described above used a TS
improvement program, APRM/RBM Technical Specification (ARTS) Program, which,
in part, supports both the implementation of updated fuel thermal limits and
the elimination of the APRM trip setdown requirements. The transient analysis
results discussed in the following SE Section 2.2 are a part of the ARTS
program. The ARTS concept has been used over the past few years successfully
and with staff approval by a number of utilities having BWR reactors., Its use
in the present amendment request is acceptable to the staff,

2.2 Abnornal Operational Trensients

A1l transients of Chapter 15 o“ the Brunswick FSAR were considered for the
MEOD. The transients reevaluated were generator load reduction without

turbine bypass (LRNBP), feeawater controller failure maximum demand (FWCF),

and inadvertent high pressure coolant 1njection (HPC1) events, The potentially
Timiting LRNBP and FWCF events were evalucted at the puwer/flow conditions
corresponding to the MELLL bourding point (100 percent power, 75 percent flow)
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énd the ICF bounding puint (100 percent power, 105 percent fluw). The WPC!
event was analyzed at both points with an additiora) 2 percent power uncertainty
a1lowance as prescribed by the use of the approved GEMINI methodology.

feference 2 presents the results of cycle-specific calculations, using standard
methodology, for the reeve luated everts at the bounding condition of ICF for
ESEP Units 1 and 2. These are presented for ODYN options A and B and for each
fuel type presently lceded in the BSEP units and ure compered with the values
for standard operating cornditions, The results indicate that the LRNBP is
limiting under ICF conditions for each wnit, A1) transient anclyses were done
with approved methodology (Reference £),

GE hes elsu examined vther everts and affected system components related to

the requested extensions, These inclucde overpressure protection, LOCA events,
pressure differentials ana vibratiun response on reactor internals and fue)
sssemblies, The results show that oesign linits will not be exceeded. The
containment loss-of-covlant eccident (LOCA) response was analyzed and the results
show no significent impact of the MEOD. A separate eveluation of the SAFER/GESTR
LOCA methodulugy has been recently cocumenteu. The review of these various GE
examinations has concluded that suitable analyses were performed and the results
are comparable to other reviews and are acceptable for BSEP,

¢.3 Mudification of Flow=-Biased APRM Scram &nd kod Block Trip Equations

The MEOD propusal changes the APRM flux scram lines or the power/flow map and
permits vparation up to the new AFRM flux scram line (0.66W + 64 percent) and

up to the intersecticn with the 100 percent power line occurring at & flow

of 76 percent. This is a standard change for MELLL. For ICF, the proposed flouw
increese is to 10f percent core flow at 100 percent power with a lirear expan-
sion to 110 percent core flow at 70 percent power., The increased flow would be
é1lowed throughout a plant cycle. The flow-biased rod block trip equation

is changed¢ to 0.66W + 58 percent with a maximum value of 108 percent. The
maximum value of 108 percent necessitates a modification to establish a

clamping function fur the rod blcck trip level (see Section 2.5).

2.4 Medification of RBM Trip Setpoints anc RBM System Cperability
Kequirements

The RBM system serves solely to mitigete the consequences of & rod withdrawa)
error (RWE) anticipeted operational occurrence, A modifiea RBM system con-
figuration is described in Reference 2 and will be implemented during the
vpeuming refueling outages for each BSEP unit. The process of defining REM
vperating requirements entails & generic RWE analysis to determine that neither
the sefety limit nor the fuel thermal-hydreulic basis is jeoparcized by the
comp lete withdrewal of a single control rod, This modification is made in
coorgination with the ARTS program and s1lows the selection of the REM setpoint
such that the RWE analysis results are bourged by the limiting transient
enalysis (Section 2,2). The specific setpoints will be documented in a Coure
Operating Linats Report in accordence with approved procedures (Reference 3).
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2.5 Plant Mocificatiuns

The efurementioned modifications to the APR! and RBM systems are necessary to

ensure the availability of the expandec cumein. This includes the modifications
necessary to esteblish the clamping function associated with the flow-bissed

APRI' rod block TS, These modifications eére to be performed for BSEP Unit 2

during Fefueling Outage 8 and BSEP Unit 1 during Refueline Outage 7. This SE

may be considerec applicatle to both Units 1 and 2 since the basis for the changes

is essertially the same, However, in accordance with the licensee's projected reload
schedules, implementation of the specific TS changes on Unit 1 is not required unti)
the next Unit 1 refueling outage.

2.6 Technical Specificetion Changes for MEQD

The proposed changes to the ESEP TS are identified in Enclosures 4 and 5 of the
Ticensee's subnittal. The changes include editorial changes to the TS index
entries, deletion of the definitions of core MAPLHGR rativ and fraction of
reted thermal power, & revision to the Bases Sections associated with the
specific chenges to the Sefety Limits end Limiting Safety System Settings.

The tesis for the changes end the staff conclusiuns are detailed in the
previvus SE sections,

%ha?gos to the Limiting Conaitions for Operation (LCO) were also propused as
ollows:

(1) 7S 3.1.4.3, - Rod Block Monitor

Changes ere necessary to identify the new APPLICABILITY ranges and ACTION
statenents associated with the proposed REM system operability requirements
(see Section 2.4),

(2) TS 3.2.1 - Average Planar Linear Heat Generation Rate

Chenges cre necessary tou 1dentify the new flow anc puwer-deperdent adjustnent
facturs.,

(3) 718 3.2.2.1 - Minimum Critica] Fower Ratic

(hanges are necessary to identify the adjustment of the MCPR limit for core
flow and power, to delete the APR! setpuint Specificatiun, and to renumber the
Specifications for continuity,

(4) T¢ 3.3.4 and footnote (f) to Table 2.3.4-1

Charges are necessary to icentify the withdrawa) ranges and ACTION statements
8ssociated with control rod block instrumentation similar to Item (1) above.

fur changes (1) through (¢) above, revised BASES discussion paragraphs were
mede tu be compatible with the revised Specifications.



Changes were made to Section € (Administretive Controls) to state that the
core vperating limits assuciated with the requesteC changes will be identified
in the Core Operating Limits Report,

The recquested charces are the sane for both BSEP units, The staff has reviewed
the information submitted for operaticn of BSEP Units 1 and 2 with extended
operating regions., Besed on this review, the staff concludes that appropriate
documentation wes submittec to Jjustify the proposed TS changes. The changes
identifisd in the licensee subnittal are acceptable &s proposed.

2.0 ENVIRONMENTAL CONS IDERATIONS

These emendments change a requirement with respect to instullation or use of a
facility comporent located within the restricted eres as cefired in 10 CFR Part
¢0 and changes to the surveillance requirements, The staff has determined that
the amerdment involves no significant increase in the anounts, anc no signifi-
cant change in the types, of ey effluents that may be released off site; and
that therc should be no significant increase in individual or cumulative
vecupational radiatiun exposure. The Commission has previously issued a
proposed finding that this amendment involves no significant hazards considera-
tion, enc there has been no public comment on such finding. Accordingly, this
amendment eets the eligibility criteria for categorica) exclusior set forth in
10 CFR §51.22(¢)(9). Pursuant to 10 CFR §51.22(b), no environmental impact
statement or envirunnental assessment need be prepared in connection with the
issuance of the amendment,

4.0 CONCLUSION

The Conmission made ¢ proposed determinatiun that this amendment involves
ro significant hazards consideration which was published i1 the FEDERAL
REGISTER (54 FR 32706) on August ©, 1989, and consulted with the State f
North Carolina. No public comments or requests for hearing were received,
and the State of North Caroline did not have any comments,

The staff has concluded, based un the considerations discussed above, that:
(1) there is reasonable assurance that the health ard safety of the public
will not be endangered by operation in the proposed manner, and (2) such
ectivities will be conducied in compliance with the Commissiun's regulations,
énd the issuance of the amendment wil) not be inimical to the comnmon deferse
end security or to the health and safety of the public.

Principal Contributor: M. McCoy

Dated: October 12, 1989
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