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MATTRe
' .-

This recor: was prepares as 2an account of work sponsorec oy the agency of
tne United States Government., Neither the United States Government nor any
agency therec®, cor any of their employees, maxes any warranty, expressed or
implied, or 2ssumes any lega! liability or responsibility for any thirg
party's use, or the results of sucn use, of any information, apparatus proguct
or process disclosed in this report, or represents that its use by such third
sarty wou!c not infringe privately owned rights.

ABSTRALT

This report documents the technical evaluaticn of the proposed changes 0
the plant reactor protection system by the licensee of 3rowns Ferry Nuclear
Sower Stations, Units 1, 2, and 3, to account for single-loop plant
operatien. This evaulation is restricted to only the elecirical,
instrumentation and control design aspects of proposed changes to the plant
technical specifications for singie-lcop operation beyond 24 hours. The
~onclusion of the evaluation is that the Browns Ferry Nuclear Power Staticad
rits 1, 2, ang I license amenoment for single-locp cseraticn has met the
review criteria provided sufficient acministrative centrels are put into

effect.

FUREWARD

This ~eport is supplied as part ¢f the Selected Operzting Reacter Issues
Program [] ceing conducted for the U. S. Nuclear Reguiatory Commission, 0ffice
of Nuclear Reactor Regulation, Division of Licensing, by Lawrence Livermore
national Laboratory.

The U. S. Nuclear Regulatory Commission funded the work under the
classification entitled "Selected Operatiny Reactor Issues Program II, B3 & R
20 15 10 11 1, FIN No. A-0250.




I. INTRODUCTION

3y letter to the U.S. Nuclear ?egu1a:ory Commission (NRC) dated March 4,
1982 [Ref. 1], the Tennessee Valley Autherity (TVA) submitted infermeticn to
Sspport it's propesed license amencment to operate the 3rowns Ferry! Units-l,

pluclesr Flaa?,
Z, ang I (8F-1, BF-2, an¢ BF-3, respectively) with one recirculation loop out
of service (1.e. single-loop operation). This infc-mation included :he
Ticensee's analysis of significant events, which were based on a review of .
accidents and abnormal operational transients associated with power operations
in the single-loop mode provided by General flectric Ccmpany, Nuclear Energy
civision (GE-NED), the nuclear steam .upply system designer. Conservative
assumplions were employed, as ciscussed in the GE-NED report NED0-242356 aates
May, 1981 [Ref. 2], to ensure that the generic analyses for 50iling water
reactors (BWR 2 and/or 4) were applicable to the Browns Ferry. In response %0
&n NRC reguest, the licensee provided supplemental information in a letter
cated Septemper 3, 1932 [Ref. 3].

The purpose of this report is to document the evaluation of the
electrical, instrumentation, and control (EI&C, cesign aspects of the priposed
Vicense amencment change ty the @rowns Ferry technical specifications. The
consiceration of proper plant variables, computer modeis. anc the licensee's
conc'usions on core performance and cl&i temperature are outside the scope of
this evaiuation. This review was conducted using 10CFRSO, Appendix A,

"~

General Design Criteria for Nuclear Power Plants" (G.0.C. 20 through 24)

.

~ef. &_ anc ANSI/IZZD Ste 2785-1971 [Ref. 5. with the following guidance #ror

tne NRC staff for the agplication of Section 4,15 of the ANSI/IEEE Standara:

Manual switzning to the more restrictive setpoint for the AFRMs in the
reactor protection system is acceptable for BwRs if sufficient
agministrative controls exist to assure that the more restrictive
setpoints are in effect when required by the plant Technical
Specifications.



SVALUATION AND RECOMMENCATIONS

The current Browns rFer~y Technica' Specifications sc net permit
singie-Tcop plant operation at reducec power for more tnan 24 nours. Ths
licensee's proposed Technical Specification changes would ailow the reactor to
gperite 2t reduced power (not greater than 50%) with one recirculation lcop
incperable for more than 24 hours if certain changes are made to the reactor
protection systems, Specifically, the changes are to the Average Power Range
Monitor (APRM) scram trip setpoint and the Rod Block Monitor (RBM) rod block
setpoint,

A gifferent flow pattern is established in the vesse! during single
recirculation loop operation ac compared to the normal two loop operation
fRef. 2]. In single-loop operation, there is backflow through the jet pumps
in the idle loop. The jet pump core flow measurement system is calibrated
only when both loops are in operation and all jet pumps are in forward flow.
The total core flow is the sum of the measured jet pump flows. Ig single loop
operztion, the measured flow in the back-flowing jet pumps must be subtracted
from the flow through the other jet pumps. Also, the jet pump flow
coefficient is different for reverse flow than for forwarc flow to the jet

umps. Gecause of the different fiow rate and .flow path during single
recirculation lcop operation, the APRM SCRAM trip settings, which are
flow-Diased acéording to the equation in the proposed technical
specifications, recuire resetting to protect the reactor from overpower. The
roc-olock setpoint equation is flowe-biased in the same way and with the same
flom signal as tne APRM setpoint, and must also be modifiec to provide
ddequate core protection for a postulated rod withdrawal error.

The manua)l APRM gain adjustment to accommodate single-loop operation is
the only change imposed upon the Browns Ferry reactor protection system
(RPS). This modification adds the term 0.65 W to the APRM readings to
compensate for backflow through the iet pumps in the idle loop. The licensee
stated that sufficient range exists in the APRM gain settings to make the
necessary changes to the RPS for single-loop operation [Ref. 3]. This change
will not cause the RPS to violate General Design Criteria 10 to 24 of 10CFRSO
Appendix A.



The licensee in:'zz2tez in Reference 3 that procecures <over the APRM gain
sdjustment to account “c- single loop operation. The procecures are in
surveillance instrucsior 'SI' £,1.807% and 2.1, Thne licensee dT¢ not state
what acministrative cont~cls were 2 De used tc 2ssure that the gain
2djustments are performesd cerrectiy. We recommenc tnat the licensee provide
NRC cocumentation tc ensure the necessary gain adjustments have sufficient
agministrative controls and are therefore consistent with Section 4,13 of
[EEE STD 279-1971,

-4.
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zasec on oy~ review of the informarion anc cocuments provided by the

-

icensee in Re®, 1, we conclude that the more conservative reactor protection
systam (2PS) setzoint trips for the APRM and R3M will satisfy the functional
recuirements (i.e., parameters to bDe menitorec, setpoints, etc.) for
single-recirculiation-locp operation.

The manual APRM gain adjustment settings t» accommodate single looo
oper2tion is the only change imposec upon the Srowns Ferry Nucleir Pla~ty
reasidr orotection system (RPS) instrumentation. This change will nd& cause
the 3PS instrumentation system to violate 10CFRSQ Appendix A General Design
Criteria 20 through 24 [Ref. 4] or IEE£-279-1971 [Ref. 5] with the exceotion

-

of tne [IEZ Stancard discussec below.

_ 3ecause of the backflow through the jet pumps during
singie-racirculation-loop operaticn, indications in the contro! room of
individual jet-pump flow and total summed core flow will de misléiding. we
reccamenc that these 2nomalous control room indications must be corrected or
#@rsing-tagged for the curation of the single-recirculaticn-locp speration, as
rec.irgs Dy section 4,20 of IEEE St0-279-1971 [Ref. 5].

We recommend that the licensee provide assurance that manual switching to
the =cre restrictive setpoint for the APRMs has sufficient agministrative
gomiss’s 2 assure that the more restrictive setpoints are in 2f“ect waen
r€S. "8C Sy tné piant Technical Specifications.

We recommend to NRC that upon successful implementation of the above
reccamended actions the proposed licensee amencment for single-recirculation-
loop operation at Browns Ferry Units 1, 2 and 3 meets the regquirements., ..~a’
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