The current BSEP Technical Specifications doc net allow plant
cperation beyond 24 hours if ar icle recirculation Loop can not
be returned to service. The ability to operate at reduced
power with 3 single Loop is highly cesirable from availability/
cutage planning stancdpcint in the event that maintenance or

compenent unavailability rendered cne lLoop inoperable.

By letter dated June 3, 1982 Carolina Power & Light Company (CPEL)
(the Licensee) reguested changes to the Technical Specification
for Single Loop Operation of BSEP. The regquested changes

woulg permit BSEP to operate at up to 50X of rated power with
one recirculation Locp out of service for unlimited time.

While analyses indicate that it may be safe to cperate BWRs on a
single loop in the range higher than S50% of rated powers ;he
experience (reference lLetter from L. M. Mills, TVA dated

March 17, 1580 to H. Denton, NRC) at Browns Ferry Unit 1 has
caused concern about flow and power oscillations. However,
because single lLoop operation at 50% rated power at several
plantss, including Browns Ferry Plant Unit 1, has shown

acceptable flow and power chacacteristics, we will permit CT2L

to operate at power levels up to 50% of rated with one lLoop out
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of service during Cycles 3 and 5 for Units 1 and 2 respectively.

1f recuested, we will reconsider operation at a higher pouwer
Level for BSEP with cne recirculation Locop out of service after
st24f concerns stemming from Browns Ferry = Unit 1 single loon

operation are satisfied.

2 EVA T
2.1 Accidents (Other than Loss of Coolant Accident (LOCA)

and Transienis Affected by One Recirculation Looe Out
of _Secvice

2.7.7 One Pump Seizure Accident

The licensee states that the one-pump seizure accident is a
reLa:iJeLy mild event during two recirculaticn punmp operatién.
Similar analyses were performed to determine the impact this
accident weculd have on cone recirculation pump operation. These
analyses were performed using NRC approved models for a lLarge
cere BWR/4 plant. The analyses were conducted from steady=-state
operation at the following initial conditions, with the added
cendition of one inactive recirculation locp. Two sets of °
initial conditions were assumed:

a. Thermal Power = 75% and core flow = 58% of rated

b. Thermal Powrr = B2% and core flow = 54% of rated
These conditions were chosen Decause they represent reasonable
uppe~ Linits of single=Loop operaticn within ¢xisting Meximum
Average Linear Heat Generation RPate (MALHGR) and Minimum Critical

Power Ratio (MCPR) Limits at the same max‘mum pump speed.



P

Pump seizure was simulated by setting the single cperation pump

speec to 2ero instantan2ously.

The an

ot

icipatec seguencte of everts following a recirculaticon
pury seizure which octcurs during slaznt cperaticn with the
alternate recirculation locp out of service is as follows:

8. The recirculation ‘oop flow in the loop in which the
pump seizure occurs drops instantaneocusly to zero.

©. Core vcid dncrease which results in a negative
reactivity insertion and sharp decrease in neutron flux.

c. Heat flux drops more slowly because of the fuel time
cor.stant.

d... Neutron fluxs heat flux, reactor water level., steam
flows and feedwater flow all exhibit transient
behaviors. Howevar, it is not anticipated that the
increase in water level will cause a turbine trip and
result in scram.

1t 9s expected that the transient will term*ﬁate at a condition
of natural circvlation and reactor cperation will continue.

There will alsc be a small decrease in systen pressure.

Tie Licensee concludes that the MCPR for the pump seizure
accident for the large core BWR/4 plant was determined to be
greater than the fuel cladding integrity safety Limit; therefore.

no fuel failures were postulated to occur as a result or this



analyzed event. These results are a2pplicable to BSEP.

2.1.2.17 2. 1ldle Loop Startup

The icle inop startup transient was analyzec, in the BSEP FSAR.,
with an initial pewer of 45%. The lLicensee is to operate at no
greater than 50% power with one lcop out of service. Additionallys
the Technical Specifications are being mocdified to require that,
during single lLoop operations, the suction valve 'in the idle

Locp be shut and electrically disconnected. These measures are

being taken to preclude startup of an idle lLoop.

b. Flow Increase

For sfﬁg'e-Loop operations, the rated condition steady=-state MCPR
Limit is increased by 0.071 to account for increased uncertainties
in the core total flow and Traversing In=core Probe (TIP)
readings. The MCPR will vary depending on flow conditions. This
leads to .he possibility of a Large inadvertent flow 1nctoaso
which could cause the MCPR to decrease below the Safety Linit for
@ low fnital MCPR at reduced flow conditions. Therefore, the
reqguired MCPR must be increased at reduced core flow by a flow
factor Kf. The Kf factors are derived assuming both recirculation
Loop pumps increase speed <o the maximum permitted by the scoop
tube position set screws. This condition maximizes the power
increase and hence maximum AMCPR for transients initiated fiom

less than rated conditions. When operating on cne loop the

‘Low and power increase will by less than associated with two




pumps increasing speeds therefore, the K, factors derived from

two=pump zZssumption are conservative for single lLocp operstion.

€« Rod Withdrawal Error

The rod withdrawal error at rated powér is given in the FSAR “n-
the initial core and in cycle dependent reload supplemental
submittals. These analyses are performed to demonstate fhat;
even if the operator ignores all instrument indications 2nd the
alarm which could occur during the course of the transi;nt' the
rod block system will stop rod withdrawal at a minimum critical
power ratio which is higher than the fuel cladding integristy
safety limit. Correction of the rod block equation and Lower
1nitialvpouor ‘or single-loop -peration assures that tue MCPR

safety Limit is not vivlated.

One=pump cperation results in backflow through 10 of the 20 jet
pumps while flow is being supplied to the lower plenum from the
active jet pumps. Because of this backflow through the inactive
jet pumps the present rod-block equatien and APRM ;ettings must
be modified. The licensee has modifisd *the two-pump rod block
equation and APRM settings that exists in the Technical
Specificaticon for one=pump operaticn and the staff has found then

acceptable.

The staff finds that one loop transients and accidents other
than LOCA, which is discussed belows sre bounded by the two Loop

operation analysis and are therefore acceptable.



2.2 Loss of Coolang Accident C(LOCA)

The lLicensee has contracted General Electric Co. (GE) to perform

single locop operation analysis for BSEP LOCA. The licensee
states that evaluation of these calculations (that are performed
according to the procedure outlined in NEDO-20556-2, Rev. 1)
indicates that a multiplier of 0.85 (Unit=-1-8x8 fuels 8x8R Fuel,
P8x8R Fuel) and 0.84 (Unit=2-7x7, 8x8R, P8x8R),» 0.85 (Unit=2Z~-
8x8 Fuel) (Ref: = NEDE 24344 September 1981) should be applied
tc the MAPLHGR Limits for single Loop operation 'of BSEP Units

1 and 2. We find the use of these MAPLHGR multipliers to be

acceptable.

3. THZRMAL HYDRAULILS
The l{;ensee has confirmed that analysis uncertainties are
indepencent of whether flow is provided by two lLoops or single
Loop. The only exceptions tc this are core total flow and TIP
reading. The effect of these uncertainties is an increase in
the MCPR by .01, which is more than oftfset by the Kf facgor
required at low flows. The steady state operating MCPR with

single=loop operation will be conservatively established bn

multiplying the Kf factor to the rated flow MCPR Llimit.

4. SIABILITY ANALYSIS
As indicated in the applicant's submittal NEDO=24344, operating
along e minimum forced recirculation Line with one pump
running at minimum speed is more stable than opoqoting with both

pumps operating at minimum speed.



The licensee will be reguired to cperate in master manual teo
reduce the effects of instabilities cdue to controller feecdback.
The staff has accepted previcus stability analyses results as
evidence that the core can be operated safely while our generic
evaluation of BWR stability characteristics and analysis methocs
continues. The previous stability analysis results include
natural circulation conditions and thus bound the single loop
operation. In additions, the decay ratios (0.74, (.73) predicted
for Units 1 and 2 for Cycle 3 and 5 of BSEP Units 1 ang 2
rescectively shows margin relative to Browns Ferry #1 (.83) which
had the flow noise cscillations during SLO. We conclude that with
appropriate Limitations to recognize and avoid operating
instabilities, that the reactor can be operated safely in the
single”loop mode. Our evaluation of the flow/power oscillations

evidenced in Browns Ferry will continue and any pertinent

conclusions resulting from this study will be applied to BSEP.

5. SUMMARY ON SINGLE LOOP OPERATION

— - —_—

1. Steady State Thermal Power Level will not exceed 50X

——— —— - —

Operating at S0% power with appropriste TS chaiges was approved

on a8 ctycle basis for Pilgrim 1, Cooper Nuclear Station and
Monticello Nuclear Generating Station (Saf:ty Eva'ution Reports
(SER) dated December 15, 1981, December 10, 1981 and

September 10, 1982 respeciively). Autho:':ntiop,for single

loop operation for extended periods was also given to



Drescen Unit 2 and 3, Quad Cities Units 1 and 2, Peach Bottor
Units 2 and 3 and Duane Arncld (SER July 9, 1981, SER

Navermber 19, 19871). It was conclucecd that for operation 2t SO0%,
scwer transient and accident bounds would nct be exceeced for

t~ese plants.

2. Minimum Critical Poggf_ﬁqtio' (MCPR) Safety

Limit will be Increased by 0.01 to 1.08
The MCPR Safety Limit will be increased by 0.01 to fccéunt for
increased uncertainties in core flow and Traversing Incore Probe
(TIP) readings. The licensee has reported that this increase in
the MCPR Safety Limit was addressed in GF reports specifically
for BSEP for ore loop operaticn. On the basis of previous.staff
reviews for Pilgrim 1, Coopers, Duane Arnold, Monticello and
Peach Bottom and our review of plant comparisons we find this

analysis acceptable for BSEP.

3. Minimum Critical Power Ratio (MCPR) vLimiting

Condition for Opsration (LEQ) sill be Increased

6y 0.01 .
Tre staff reguires that the operating Limit MCPR be increased by
0.01 and multiplied by the agpprepriate two loop Kf factors that
are in the BS:P TS. This will preclude an inadvertent flow
increase from causing the MCPR to drop below the safety Llimit
MCPR. This was also approvea by the staff for Peach Bottom 2 and

3.
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4. The Maximum Averace Planar Linear Heat Generaticn

Rate (MAPLHGR) Limits will be Reduced by Appropriate

tipli

The Licensee proposed recucing the TS MAPLHGR oy C.85 (Unit=1=-
8x8 Fuel, 8x8R Fuel, Px8x8R Fuel) anc 0.84 (Unit=2 =-7x7, 8x8R.,
Px&x8R),» 0.85 (Unit=2 8x8& Fuel) for Single Loeco Operation. These
reductions were based on analyses by General Electric (GE) in
reports NEDE 24011-P-A-1 and NEDO 24344. The Peach Bottom units
were allowed to cperate with their MAPLHGR values reduced by
factors of 0.71, 0.83, and 0.81 for an unlimited period ot time

for the first three types of fuel listed above.

5. The AP2M Scram and Rod Block Sctpoints will be
S Raducad

The Llicensee prcposed to modif, the two Loop APRM Scram, Rod

Block and Rod Bloca Menitor (RBM) setpoints to account for back
flow through half the jet pumps. The changes were based on
plant specific analyses by GE. These setpoints equations will
be chanjed in tne BSEP 7S. The above changes are similar to the

Peach Pottom TS changes and are acceptable to the staff.

6. The Suction Valve in the Idle Locp is Closed 2nd

Electricolly Isolated

The Licersee will c'ose the recirculation puamp suction valve and

remove power from the valve. In the event of a Loss of coolant
accident this wouid preclude partial Lloss of LPCI flow through

the recircrulation Loop degrading ..e intended LPCI performance.
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The removal of power also helps to preclude & start up of an

idile locp transient.

7. The Eoualizer line between the looos will be

Lsalazes

The Lizcenmsee will close appropriate valves in the crossftie
(egqualizer) lLine between the loops. The previously discussed
analysis assumed the two loops were isolated. Therefore, it is

required that the cross-tie valve be closed.

8. The Recirculation Control will be in Manual
fonzrol

The staff requires that the Liccnsoe'oporatc the recirculation
system in the manual mode to eliminate the need for control systenm
analyses and to reduce the effects of potentia! flow instabilities.

This was also required of Peach Sottom.

9. L a Regu'r n
The staff requires that the licensee perform daily surveillance
on the jet pumps to ensure that the pressure drop for one j;t
pump in a loop dies not vary from the mean of all jet pumps fn

that loop by more than 5X.

10. PRrovissons to Allow Operation with One
E S & oy
1. The steady-stete thermal power level will not exceed 50X of

ra.ed
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2. The Minimum Critical Power Ratio (MCPR) Safety Limit will

be increased by .01

o0 1.08 (T.S. 3.11C)

3. The MCPR Limiting Condition for Operation (LCO) will be

smcreased by 0.01

4., Tne Maximum Average Planar Linear Heat Gereration Rate

(MAPLHGR)

Unit=1 (Ref:

Limits will be reduced.

TS 3/4.2.1)

[uel Tvoe Reduction Factor
8x8 0.85
8x8R 0.85
PEx8R 0.85
Unit=2 (Ref: TS 3/4.2.1
Eusl Tvoe i F r
7x? 0.84 )
8x8 0.85
Ex8R 0.84
P8x8R 0.84

5. The AFRYM Scram and Rod Block Setpoints and the RBM Setpoints,

shall be reduced to read as follows: ] -

ToS. 3/6.2.2 S <(.66W + 54% =0.66 4W)
ToS. 3/4.2.2% S <{.66W + 54% =0.66 tW)TPF(FRP) /TPF(MFLPD)
TeSe 3/4.2.2 5 <C.66W + 42% =.66 4W)
ToS. 3/4.2.2% S <(.65W + 42% =0.65 aWITPFCFRP)/MTPF(MFLPD)

APRM Upscale
RBM Upscale

(.66 + 42% -0.66 &W)

*1ln the event that M(LPD exceeds FRP.
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6. The suction valve in the idle loop is closec and electricalliy
isolatec until the idle lLcop is being crepared for return to
service.

7. APRM flux noise will be measured once per shift ancd the 9
recirculation pump speed will be reduced if the flux noise
exceeds SN peak to peak.

€. The core plate delta pressure noise be measurec cnce per

shift and the recirculation pump speed will be reduced if

the noise exceeds 1 psi peak to peak.

Therefcrer, based upon the above evaluation and a history.of
successful operation of other BWRs of the same type as BSEP we
conc'ude that single=loop operation of BSEP up to a power level
of SOX.;nd in accordance with the proposed TSs» will not ex;eod
the accident ancd transient bounds previ.usly found acceptable by

the NRC staff and is therefcore acceptable.

The approval for single lLoop oceration up to a power level of
50% is authoriz»d during cycle 3 for BSEP Unit #1 and Cycle S
BSEP Unit #2.

We have concluded, based on the considerations discuised abo.e:A
that: (1) because the 2mendment does not involve a significant
increase in the prebability“ér consequences of accidents
previously considered or create the possibility of an accident
of a type different from any evaluated previously, and d.es not

involve a significant decrease in a safety margins, the



» .
% A uly . * -

amencment does not involve a significant hazards consideraticn.,
(2) there is reasonable assurance that the health and safety of
the public will not be endangered by cperation in the propesed
manner, and (3) such activities will be conducted in compliance
with the Commission's regulations and the issuance of this
cmencment will not be inimical to the common cdefense and

security or to the health and safety of the public.



400 Chestnut Street Tower II

April 13, 1983 |

Mr. Harold R. Uenton, Director
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Denton:

In the Matter of the ) Docket Nos. 50-259%
Tennessee Valley Authority ) 50-260
50-296

At the request of your staff, we met with Oak Ridge National Laboratory
(ORNL) on February 11, 1983 to discuss concerns regarding operation with
a single recirculation locp at Browns Ferry Nuclear Plant. During that
meeting we answered questions and provided ORNL with considerable data on
past Browns Ferry experierce in single loop. Enclosed is additional
information and clarification regarding our previous submittals on single
loop.

We are still very much interested in obtaining NRC approval of single
loop operation at the highest power level attainable. However, we
understanding that single loop cperation at power levels up to 50 percent
may be the only possible option available to us at this time. We want to
avoid the need for emergency approval and are willing to work closely
with NRC and contractors to resolve any remaining questions and concerns
on this issue as expediticusly as possible.

Very truly yours,
TENNESSEE VALLEY AUTHORITY

E;ﬁi.yljlzr{}gfgéi!r

Nuclear Licensing

" Betary Rubiie - [
(o}
My Commission Expires c;?-'ésr‘]g‘ﬁl /;C?
Enclosure
ce: See page 2

BB,




Mr. Harold R. Denton April 14, 1983

c¢c (Enclosure):
U.S. Nuclear Regulatory Commission
Region II
ATTN: James P. O'Reilly, Regional Administrator
101 Marietta Street, Suite 2900
Atlanta, Georgia 30303

Mr. R. J. Clark

Browns Ferry Project Manager

U.S. Nuclear Regulatory Commission
7920 Norfolk Avenue

Bethesda, Maryland 20814



1.

2.

ENCLOSURE

ADDITIONAL INFORMATION AND CLARIFICATION RECARDING
SINGLE RECIRCULATION LOQOP QPERATION
BROWNS FERRY NUCLEAR PLANT
(Reference: TVA letter from L. M. Mills to
H. R. Denton dated January 6, 1983)

NRC requested that figure 3 of the referenced letter de clarified.
Test data was recorded at various conditions as listed in the
attached tables A-! and A«2. The maximum peak tc peak variation
APRM signal was then determined from sach recording and that point
was plotted against the active loop flow for that condition. The
figure also includes an operating map showing the region in which
the tests were performed. It shou.d be noted that active loop flow
and total core flow are not directly proporticnal due to inactive
loop dackflow characteristics.

During the February 11, 1983 meeting between TVA and ORNL, it was
pointed cut to us that our response to question ) of the referenced
letter was incorrect.

Paragraph 2 of that response states that "the individual Jjet pump
flow variations show no relationships to the power-void
gharacteristics signal (i.e., flux) and their signals show uo comzon
cscillation driving them from the discharge end . . . Jet pumpd
noise observed . . . 18 not driven by power-void feedback." TVA
agrees that this i not correct and, in fact, there will always be a
component of Jet pump variation though it may be small which is
cha~acteristic of power-’oid feedback and which is common to all jet
pumps. We contend that because the individual jet pump flow signals
bear no resemblance to the flux and total flow signals, the power-
void effect on the jet pump signals is 2 minor component compared to
the others which add together to comprise the total signal, and that
the major components are not common to all jet pumps and not related
to power-void feedback.
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