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DOCKET 50~155 = LICENSE DPR-6 - BIC ROCK PQINT PLANT -
OPERATION WITH ONE LOOP OUT OF SERVICE

During a recent feedwater pump trip event and subsequent manual recirculation
pump trip at Big Rock Point on March 1, 1990, some questions and concerns were
raised dealing with the isolation requirements contained in our plant
operating procedures. The current procedures state that extended operation
(greater than one hour) with one loop idle requires:

1) The suction, discharge, and discharge bypass valves of the inactive
loop to be closed and caution tagged.

2) The inacti.e pump motor breaker to be opened and lowered.

3) A determination of the maximum allowable reactor power to that
permitted by Technical Specifications for one loop operation.

These guidelines were established during resolution of Systematic Evaluation
Program (SEP) Topic IV-1.A - Operation With Less Than All Loops in Operation.
As discussed in NRC letter dated August 9, 1979 (Attachment 1), the analysis
used to justify operating in the N-1 mode assumes that the inactive loop is
isolated allowing no bypass flow through the inactive loop. The second
restriction dealt with concerns associated with a cold water accident. This
led to the recommendation that the power to the inoperative pump be locked out
during N-1 loop operation to provide additional assurance that an inadvertent
cold water injection accident will not occur. This evaluation also noted that
this restriction may be removed by performing a reanalysis of the cold water
accident and by obtaining the acceptance of that analysis from the NRC staff.

In a recent review of these operating restrictions, a concern regarding
reliability of the recirculation pump seals has been raised. If a pump is
removed from service for other than a seal failure, completely isolating the
pump can lead to seal degradation during restart. If the plant operators are
unable to start the inactive pump within the one hour limit, closing the
suction valve in addition to the discharge and discharge bypass valves will
cause the pump shaft seals to begin to depressurize. When pump restart is
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Nuclear Regulatory Commission
Big Rock Point Plant

Op With One Loop Out of Service
October 15, 1990

conducted, the pressure transient on the pump seals may cause them to seal
improperly initiating shaft seal leakage leading to pump isola: ion and unit
derate. Leaving the suction valve open maintains system pressure on the seals
during shutdown, minimizing the transient affects during restart.

In order Lo reduce the potential for seal degradation, the operating
procedures for one pump operation have been reviged to:

1) Close and caution tag the discharge and discharge bypass valves of
the inactive loop.

2) A determination of the maximum allowable reactor power permitted by
Technical Specifications for one loop operation.

Justification for these changes is contained in the attached 10CFR50.59
evaluation (Attachment 2); however, it can be summarized as follows:

1) Closing the discharge and discharge bypass valves alone prevents
reverse flow through the idled pump. The suction valve would only be
redundant to the discharge and discharge bypass valves.

The power lockout requirement of the idled loop was based upon not
having an accepted analysis for single lcop operation with restarting

the idled pump (cold water injection). The analysis was performed
for SEP Topics XV~1, XV-3, XV-4, XV=5, XV-7 and XV-9 and submitted on
July 15, 1981, 1In a letter dated April 7, 1982 (Attachment 3), the
staft reviewed and accepted the analysis.

Although changes made to plant procedures pursuant to 10CFR50.59 do not
require NRC approval, Consumers Power Company felt it was appropriate to
notify the staff of these changes. Although none of the initial procedural
controls discussed earlier appear in the plant Technical Specifications, they

do appear in the staff's Safety Evaluation for Amendment No, 48 dated
September 21, 1981 (Attachment 4),
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Mr. David Bixe)

Nuclear Licensing Administrator
Consumers Power Company

212 West Michigan Avenue
Jackson, Michigan 49201

Dear Mr. Bixel:
RE: TOPIC IV=1.,A - OPERATION WITH LESS THAN ALL LOOPS IN OPERATION

Enclosed is a copy of our revised safety assessment of Topic IV=1.A,
Operation With Less Than A1l Loops In Operation. This revision supersedes
the evaluation issued by our letter dated August 17, 1978.

This revision completes our assessment of Topic IV-1.A which will

be used as input to the integrated review of the Big Rock Peint Plant.
However, it should be noted that the acceptability of this topic
evaluation 1s contingent upon your agreement to (1) include in a
procedure for N-1 loop operation a statement that the bypass and

isolation valves in the inactive loop be closed during N-1 operation,

(2) physically lock-out power to the inactive pump, and (3) incorporate
the MAPLHGR 1imits for N-1 loop operation in the Technical Specifications.

If there are any errors in the facts of this revised assessment, please
supply corrected information and your response with respect to 1tems (1)
through (3) above within 30 days of the date you receive this letter.

Sincerely,

~ { W
Dennis L. Ziemann Lhief
Operating Reactors Branch #2
Division of Operating Reactors

Enclosure:
Revised Assessment for
Topic IV-1.A

cc w/enclosure:
See next page



Mr. David Bixel

cc

Mr. Paul A. Perry, Secretary
Consumers Power Company

212 West Michigan Avenue
Jackson, Michigan 49201

Judd L. Bacon, Esquire

Consumers Power Company
212 West Michigan Avenue
Jackson, Michigan 49201

Hunton & Williams

George C. Freeman, Jr., Esquire
P. 0. Box 1535

Richmond, Virginia 23212

Peter W. Steketee, Esquire
505 Peoples Building
Grand Rapids, Michigan 48503

Charlevoix Public Library
107 Clinton Street
Charlevoix, Michigan 49720

KMC Inc.

ATTN: Mr. Richard E. Schaffstall
1747 Pennsylvania Avenue, N. W.
Suite 1050 .
Washington, D. C. 20006

August 9, 1979



En~losure

SYSTEMATIC EVALUATION PROGRAM

Topic 1V-1,A Operation With Less Than A1) Loops In Service
Plant: Hig Rock Point

Discussion

The majority of the presently operating BWRs and PWRs are designed

to permit operation with less than full reactor coolant flow, That
is, if a PWR reactor coolant pump or 2 BWR recirculation pump becomes
inoperative, the flow provided by .he remaining loop or loops is
sufficient for steady state operation at some definable power level,

usually less than full power,

Plants authorized for long term operation with one reactor coolant
pump out of service have submitted, and the staff has approved,

the necessary ECCS, steady state, and transient analysis., The
remaining PWR and BWR licensces have Technical Specifications which
require reactor shutdown within 24 hours if one of the operating
loops becomes inoperable.and cannot be returned to operation within

the time period.

In 2 letter dated August 17, 1978, Consumers Power Company (the
licensee) was sent draft evaluations of eight essentially completed
éystematic Evaluation Program (SEP) Topics. We requested that the
licensee review and verify that the information was factual and

that all documentation cited was current, Topic Iv-1.,A, Operation



8

With Less Than A1l Loops In Service, was one of the eight essentially
completed for Big Rock Point, The assessment stated that ac nori-
zation for N-1 loop operation is provided (Technical Specification
4,1,2(b)); however, there is no supporting ECCS analysis to Justify

this mode of operation,

By letter dated October 24, 1978, the licensee responded to our
August 17, 1978 request and provided comments concerning the
correctness of our assessments, With regard to Topic IV-1,A, the
licensee took excepfion to our assessment and concluded that opera-
tion with less than all loops in service at Big Rock Point was
justified. This conclusion was based on an analysis performed by
General Electric €ompany (GE) in early 1877, The licensee derived
and implemented operating limits for Big Rock Point based on this

analysis.

The October 24, 1978 letter from the licensee contained three
enclosures: (1) Consumers Power Company statement concerning N-1
loop operation, (2) the GE Single Loop LOCA Analysis, and (3) a
document entitled Operation of the Big Rock Point Reactor With One
Loop Out of Service - Impact on MCHFR Limits. Enclosure 2 contained
3 attachments: (1) the General Electric Analysis, (2) Addendum A
General Electric's Answers té Consumers Power's questions, and (3)

Addendum 8 - MAPLHGR Limits for Exxon Fuels.



Evaluation

several factors have to be considered when evaluating N-1 loop
operation: (1) the impact on normal operation (i.e., are there
adequate thermal margins when one considers the effect of antici-
pated transients), (2) the potential effect on accidents which are
analyzed (principally the LOCA and locked rotor accident), and

(3) the potential for a new accident (in this case, & coldwater

accident caused by the startup of the inactive pump).

One factor that can affect all three of these considerations is the

effect of one loop operation on reactor coolant flow distribution,

Big Rock Point is a 2 loop, General Electric design, non-jet pump
boiling water reactor. The coolant flows through two inlet nozzles
(one per loop) which lie 72 degrees apart on the vessel lower head,
The flow entering through each nozzle impinges on a diffuser plate
(one plate per nozzle). A flow diffuser baffle connected to the
core support plate surrounds the fuel channel support tubes and
causes the pressure at the inlet to the core support tubes o be
relatively uniform, The fact that the vessel entrance region acts
as = plenum has been supported by test ("Core Performance and
Transient Flow Testing - Big Rock Point Boiling Water Reactor",
GEAP-4496, July 1965, USAEC contract AT (04-3)-361). The test
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showed that the frictiona) pressure drop between the vessel nozzles
and the support tube inlets to be nearly § times the velocity head

in the support tubes. Instrumented fuel assembly meadsurements during
forced-circulation tests (Figure 4.7 of the above reference) heave
shown relative assembly power to be insensitive to the number o

loops in operation, further indiceting that the relative flow to

the assemblies s not substantially effected by the number of loops
in operation, When considering the high losses due to flow resiss
tance caused by the orifices in the assemblies, a small pressure
difference in the lower plenum at the support tube entrance elevetiun

should have & negligible effect on the core'f1ow distribution,

Since the physical: arrangement of the forced circulation systems at
Big Rock Point, flow through the core, 2nd supportive testing indi-
cate that flow perturbations will not be introduced to the system,
it is expected that the reactor will not discern the difference
between one pump and two pump operation, The staff, therefore,
concludes that uneven or asymmetric flow conditions will have &
negligitle a ‘ect on Big Rock Point during N-1 loop operation.

With regard to the effects of anticipated transients: The licensee
has provided (Enclosure 3 to the October 24, 1978 submittal) @
Giscussion on the effects of transients on the minimum critical
heat flux ratio /MCHFR) when operating in the reduced flow con- -
figuration, The licensee stated that the 3.0 MCHFR 1imit derived
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for full flow steady state operation is valid for single loop
operation, N revies of the codes used to predict the MCKFR 1limit
support this c~ .lusfon, Although the critical heat flux correlation
used by the licensee (synthesized ENC Hench-Levy) does not, per se,
have & flow term which Qou1d directly support the licensee's state-
ment that MCHFR 1s insensitive to flow changes; it does have 2 '
fluid quality factor, Since we have indicated above that the

reactor does not see the difference between one or two pump operation,
the quality of the fluid does not change; therefore, the computed
MCHFRs for two loop operation are bounding for the one loop

operation, Furthermore, as discussed in the Cycle 15 reload analysis,
2 transient MCHFR of 2,15 was established; to this 1imit was added
additional margin to account for the worst case transients, The
staff further added conservatism to the limit which yielded the
steady state MCHFR of 3.0, The total steady state MCHFR provides
assurance that . Jer the worst case transient the resulting MCHFR
will not be below the safety limit of 2,15, This margin of safety
precludes oreration of the reactor in 2 }cgion conducive to fuel

failure, .

In addition to the operating restrictions of MCHFR, high neutron
flux and high reactor pressure trips are maintained within the same
proximity for single loop operation as for two loop operation,

That is, the reactor protective system is realigned to cause trips
ishin the same tolerance at the reduced power level as they would
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at the ful1 power leve)l (e.g., high flux trip - 120% of maximum
a)lowed operating power level, at reduced power, sdy 50%, in the
event of & transient the reactor would trip if power reached or
exceeded the 60% power level), The same reduction in setpoint

would relate to the overpressure trip,

Genera) [lectric (GE) has performed for Big Rock Point an EECS-LOCA
calculation at 102% of rated power, with one loop out-of-service,
with the out-of-service loop isolated (pump suction, discharge, and
bypass valve closed), and has compared the results to calculations
for the two pump in service conditions, Thé calculations and
. comparisons performed demonstrate 211 effects of one loop operation
that might s19n1f1£ant!y affect peak ¢lad Yemperature (PCT). The
andlysis of the break spectrum revealed that the worst case break
would result from a break in the recirculation discharge line of
the inactive loop (0.500 ftz break size). This an2lysis predicts
the PCT for this break size to be 2192 degrees F and 2 pesk Tocal
oxidation fraction of 0.072. The Appendix K to 10 CFR 50,46 PCT
1imit is 2200 degrees F and the Big Rock Point oxidation upper limit
“4s 2.17. The calculated PCTs and oxidation fractions for a1l breaks
a;a\yzed for single loop operation are reported in Table 3 of

Enclosure 2 to the October 24, 1978 submittal by the licensee.



The analysis has demonstrated that a correction factor must be
applied to the all-loopi-in-service maximum average planar linear
heat generation rate (MAPLHGR) 1i.it for conservative one-loop-oute
of-service operation, The MAPLHGR limits for double loop operation
were calculated for the design basis accident (DBA) for the cycle

15 reload. New MAPLHGRs were calculated by the licensee considering
the worst case break (0.5 ftz recirculation discharge 1ine) and
compared them with those for tae two loop worst case break, The
maximum offset in MAPLHGRs wis 0.5 kw/ft, The licensee proposed

to operate the plant in the \'-1 loop configuration with MAPLHGR
1imits calculated by subtractina 0.5 kW/ft from the double loop
MAPLHGR numbers. The analysis yielding approximately a 5% reduction
in MAPLHGR applies to the GE fuel. Big Rock Point also employs

fuel fabricated by Exxon; however, an analysis for the behavior

of the Exxon fuel in single loop operation has not been performed.
The licensee states that since MAPLHGR is insensitive to the number
of loops in service, since they changed only by at most 5% in single
loop for the GE fuel, MAPLHGRs can be conservatively derived by
reducing the existing two-loop Exxon MAPLHGR 1imits by 10%.

Based on our review of the methodology employed to calculate the
MAPLHGR 1imits associated with Cycle 15 and our review of the
an2lysis performed for the single loop mode of operation, we
conclude that the new 1imits are conservatively derived and are
therefore acceptable, However, since these limits are subject to

cean0e with each reload review, we recommend that the single loop




MAPLHGR 1imits be made part of the Technical Specificetions and
subsequent changes to them be evaluated by the staff in the same

manner as any other change to safety limits,

Regarding the locked roter accident, Big Rock Point has not provided

an analysis of the effects that this s-cident might have when operating
in the N-1 loop configuration, However, s‘nce operetion of the |
facility with less than all loops in service is a relatively low
1ikelihood event (based on operating experience with several reactors
of this design) we conclude that an event such &s a locked rotor while
in this wode is even wore remote, Furthermore, the Systematic
Evaluation Program in the course of reviewing design basis events

will review the locked rotor accident in both the N loop and N-)

loop conditions, Thus, we conclude that in the interim this

deficiency is acceptadble for Big Rock Point,

With regard to the potential for & new accident the staff considered
the potential for & cold water injection accident caused by the
startup of the inactive loop. Staff criteria requires that an
aralysis of this event be performed to determine the poténtia)

con sequences. Technical Specifications prohibiting startup of an
inactive loop are not considered by the staff to be an dcceptadle

alternative to analyzing the event, However, in 1ieu of an analysis,



reducing the credibility of the event is an acceptadble alternative,
Methods such as the use of temperature differential interlocks,

which prevent opening a valve or starting a pump unless 2 predetermined
minimum temperature differential exists between the active and inactive
loop, or requiring the isolation valves to remain open when the pump

is inactive, thereby maintaining the idle loop in thermal equilibrium
with the operating loop, are examples of effective measures to reduce

the 1ikelihood of the event which the staff would review for acceptability.

The analysis performed by the licensee to justify the operating MCFR
and the 1imiting MAPLHGR in the N-1 loop configuration assumes that
the inactive 1oop'1s completely isolated allowing no bypass flow
through the inactive loop. Although operating with the isolation
valves open will establish a thermal equilibrium between the loops
and resolve the cold water injection accident,.the diversion of
bypass flow (backflow through the loop) may impact the previously
discussed 1imits in such a way that they can no longer be considered

conservative without additiona) analysis. On this basis the staff

cannot permit Big Rock Point to operate with an idle 1oqp (non-

fsolated) when in the N-1 configuration, Based on the above, we

re commend that the licensee establish a procedure that administratively
dictates the closing of the isolation and bypass valves in the inactive
Yoop if operation is to continue, Section 12.8 of the Big Rock

Soint Final Wazards Summary Report presents the cold water accident

1+21ysis performed by the licensee. A comparison of this analysis
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to the methods used in current criteria (Standard Review Plan 15.4.4)
revea) some deviations. The SRP method is more detailed than that of
- the licensee in that it discusses the effects of the cold water
accident on operating limits (MCFR), linear heat generation rate
(LHGR), and the potential for errpressurizat1on. However, re-analysis
of the cold water accident need not be performed if the potential

for occurrence is substantially reduced or removed. Therefore, we
recommend that the power to the inoperati@e pump be physically re-
moved (Yocked out) during N-1 loop operation, This action will
provide additional assurance that an inadvertent cold water injection
accident will not occur, It should further b; noted that this admin-
istrative operating (estrtction tay be removed by performing 2
re-analysis of the cold water accident in accordance with SRP 15.4.4
and the acceptability of that analysis determined by the NRC staff,

we therefore conclude, based on our review of the docketed and
submitted material, that operation with less than all loops in
cervice is acceptably resolved, However, it should be noted that
the acceptability of this‘topic (Iv-1-A) is contingent upon the
licensee's agreement to (1) inciude in a procedure for N-1 Yoop
operation a statement that the bypass and isolation valves in the
inactive loop e closed during N-1 operation, (2) physically lock-out
power to the inactive ~ump, and (3) incorporate the MAPLHGR limits

for M) loop operation in the Technical Specifications.



ATTACHMENT 2

Consumers Power Company
Big Rock Point Plant
Docket 50-155

10CFR50.59 EVALUATION DATED JUNE 15, 1990
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6.5

OPERATION WITH LESS THAN ALL LOOFPS

Topic IV=1.A of the Systemstic Evaluation Progranm deals with operating
the reactor at power with one of the recirculation loops out of
service. NRC letter of October 9, 1979 to David Bixel from DLZiemann
preseats the safety assessment of this topic. The acceptability of
operating with one loop out of service was contingent upon satisfying
certaio conditions. The bypass and isolation valves in the ipactive
locp must be closed. This requirement was to be controlled by
procedure. The power to the recirculating pump in the inactive loop
must be physically locked out. MAPLHGR limits for N-1 loop operations
must be incorporated into the Technical Specifications.

The proposed Techaical Specifications to incorporate MAPLHGR limits
for N-1 loop operation was included in Consumers Power Company letter
of February 25, 1980.

NRC letter dated June 9, 1981 included a safety evaluation of the
revised MAPLHGR limits for Exxon fuel for a one loop operation. At
that time evaluation of the one loop MAPLHGR limits for Exxon fuel
was not complete. A follow-up letter in response to NRC questions
was issued by Consumers Power Company to DMCrutchfield on June 19,
1981. A new MAPLHGR limit for Exxon fuel with a one loop operation

was proposed. This change is further documented by letter to
DMCrutchfield from GCWithrow on July 22, 1981.

The incorporation of these contingencies pending approval of the
Technical Specification change was reported to the NRC by letter
dated September 3, 1981 frow TCBordine to DNCrutchfield.

Topic 1V-1A wvas acceptably resolved and documented by letter to
DPHoffman from DMCrutchfield on October 8, 1981. With the conditions

previously mentioned, it is permissible to operate the Big Rock Point
reactor with only one recirculaticn loop in service.

4.5-1
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Response to Safety Evaluation Report - Part 2
Question 1

Is the probability of occurrence or the conseguences of an accident
or malfunction of equipment important to safety previously evaluated
in the Safety Analysis Report increased?

No, the probability of occurrence or the consequences of an accident
or malfunction of equipment important to safety has not been
increased. Section 4.5 of the Final Wazards Summary Report includes
the reguirements for plant operations with less than all loops in
service. These regquirements include:

1) closing the bypass and isolation valves for the idled loop and,
2) the power to the inactive pump must be physically locked out.

These requirements have different bases. The reguirement to isolate
the inactive loop is based upon not having an acceptable analysis for
single loop operation with backfiow assuming ECCS conditions. 1In
lieu of performing the analysis MAPLHGR limits were reduced and the
idled loop isolated. The power lockout requirement of the idled loop
is based upon not having an acceptable analysis for single loop
operation with restarting the inactive loop (cold water addition).
Complete details are contained in the 10/7/79 safety assessment
written by the NRC on SEP Topic IV-4.A "Operation With Less Than All
Loops In Service®™. This assessment was also used in the basis for
Technical Specification Amendment No.48 which placed the MAPLHGR
limits for single loop operation into the Tech Specs. The NRC stated
in their assessment that the administrative limits regarding single
loop operation could be removed provided the cold water accident

analysis was re-performed in accordance with Standard Review Plan
15."6.

The analysis was performed for SEP Topics XV-1, XV-3, XV-4, XV-5,
XV=-7 and XV-9 and submitted on 7/15/81. Startup of an inactive loop
was acceptable and SOP-2% was changed to allow restart providing
power had been reduced to a level specified by the reactor engineer.
Therefore, with the new analysis, the administrative requirement to
lockout power for an idled recirc pump can be removed from SCP-29.

With respect to isolating the idled pump, SOP-29 allows the operator
one hour from the time of pump trip until the valves must be closed.
Closing of the suction valve to the idled pump is not a prudent
action from a reliability standpoint. If the operators are unable to
start the inactive pump within the one hour limit, closing the suc-
tior valve will cause the pump shaft seals to begin to depressurize.
If at some point after the one hour expires and pump restart is per-
formed the pressure transient on the pump seals may cause them to
seal improperly causing potential shaft seal leakage which may lead
to pump isolation and unit derate. By allowing the operators to keep
the suction valve open, pressure is maintained on the seals, thus
when the pump is restarted less of a transient is experienced by the

seals. Reverse flow is prevented by having the bypass and discharge
valves closed.




Therefore, by eliminating the regquirements to 1) lockout power to the
idled recirc pump and 2) closing the suction valve of the idled pump
during one loop operation, the probability of an accident or mal~-

function previously evaluated in the Safety Analysis Report are not
increased,

Question 2

Is the possibility of an accident or malfunction of a different type
than evaluated previously in the Safety Analysis Report created?

No, changing the requirements on the system configuration during
single loop operation does not create a new possibility of accident
or malfunction of a different type than previously evaluated in the
Safety Analysis Report. The changes (not locking power out and suc-~
tion valve open) do not place the plant in an un-analyzed configura-~
tion. Previous single loop analysis assumed an isolated inactive
loop, no change is being made to this requirement, the idled recirc
pump discharge valves still must be closed within one hour. Power
lockout was based solely on not having an analysis which has sub-
sequently been performed showing the acceptability of restarting an
inactive loop. 1In addition power level regquirements are currently in
place in SOP-29 prior to restarting an inactive loop.

Question 3

Is the margin of safety as defined in any Technical Specification
reduced?

No, the basis for Tech Spec change No.48 refers to the administrative
regquirements imposed in the SEP Topic IV-4.A safety assessment (refer
to the 10/9/7%2 NRC to CPCo letter). This assessment allowed for
changing the administrative limits should the proper re-analysis be
performed. The analysis was subseguently performed and restart of an
inactive loop was found acceptable provided the power level was
reduced. Administrative limits currently in SOP-29 require the
Reactor engineer to provide an acceptable power level prior to pump
restart. 1In addition che requirement to isclate an inactive loop
within one hour is maintained as the requirement to close the dis-

charge valves is still imposed, only the suction valve is to allowed
to remain open.
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.Mr. David J. Vandexalle

cc

Mr. Paul A, Perry, Secretary
Consumers Power Company

212 West Michigan Avenve
Jackson, Michigan 49201

Judd L. Bacon, Esquire

Consumers Power Company
212 West Michigan Avenue
Jackson, Michigan 45201

Joseph Gallo, Esquire
Isham, Lincoln & Beale
1120 Connecticut Avenue
Room 325

Washington, D. C. 20036

Peter W. Steketee, Esquire
§05 Peoples Building
Grand Rapids, Michigan 49503

Alan S. Rosenthal, Esq., Chafrman
Atomic Safety & Licensing Appea) Board
U. S. Nucleur Regulatory Commission
Washington, D. C. 20855

Mr. John 0'Nefll, 11
Route 2, Box 44
Maple Cigy. Michigan 49664

Mr. Jim E. Mi11s
Route 2, Box 108C
Charlevoix, Michigan 48720

Chafrman

County Board of Supervisors
Charlevoix County
Charlevoix, Michigan 49720

Office of the Governor (2)
Room 1 - Capitol Building
Lansing, Michfgan 48913

Herbert Semmel

Counsel for Christa Marfa, et al.
Urban Law Institute

Antioch School of Law

2633 16th Street, NW

Washington, D. C. 20460

Docket No. 50-185.
Revised 3/30/82

U. S. Envirommenta) Protection
hgency

Federal Activities Branch

Region ¥ Office

ATTN: Regfonal Radiation Representative

230 South Dearborn Street ;
Chicago, 1111nois 60604

Peter B. Bloch, Chairman
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TEMATIC EVALUATION PROGRAX

TOPIC XV-9
BIG ROCK POINT

TOPIC: Xv-9, Startup of an lmactive Loop
1. INTRODUCTION

The startup of an inactive or idle recirculation loop at an

incorrect temperature is examined to assure that the consequences
are scceptable., The guidance for the reviev of this topic is
provided by SRP Sections 15.4.4 and 15.4.5, This transient is
evaluated because it reduces voids in the cores which causes an
increase in power and reduces thermal margins. The calculated
Minimum Critical Power Ratio (MCPR) is compared to the MCPR safety
limit to demonstrate that fuel failures will not occur.

11,  REVIEW CRITERIA

Section 50.34 of 10 CFR Part 50 requires that each applicant for

a construction permit or operating license provide an analysis and
evalustion of the design and performance of structures, systems,
and components of the facility with the objective of assessing the
risk to public health and safety resulting from operation of the
facilitys inclyding determination of the marging of safety during
normal operating and transients conditions anticipated during the
Life of the facility,

Section 50.36 of 10 CFR Fart 50 requires the Technical Specifications
to include safety Limits which protect the integrity of the physical
barriers which guard against the uncontrolied release of radicactivity.

The General Design Criteria (Appendix A to 10 CFR Part 50) set forth
the criteria for the design of water-cooled reactcers.,

6DC 10 "Reactor Design" requires that the core and as:ociated cooling,
control and protection system be designed with appropriste margin to
assure that specified acceptable fuel design Llimits are ot exceeded
during normal operations, including the effects of anticipated opera-
tional occurrences.



GDC 15 "Reactor Coolant System Design™ requires that the reactor
coolant and associated protection systems be designed with sufficient
margin to assure that the design conditions of the resctor coolant
pressure boundary are not exceeded during normal operations including,
the effects of anticipated operational occurrences.

GDC 20 "Protection System Functions” regquires that the protection
system be designed to initiate automatically the operation of
reactivity control systems to assure that specified acceptable fuel
design Llimits are not exceeded as 8 result of anticipated operational
occurrences.

6DC 26 "Reactivity Control System Redundancy and Capability" requires
that the reactivity control system be capable of reliably controlling
reactivity changes to assure that under conditions of normal opera=~
tions including anticipated operational occurrences, and with
eporopriate margin for malfunctions such as stuck rods, specified
scceptable fuel design Limits are not exceeded.,

GbC 28 "Reactdivity Limits" requires that the reactivity control sys=
temg be designed with appropriate Limits on the potential amount and
rete of reactivity increase to ensure that the effects of postulated
resctivity accidents car neither (1) result in denage to the reactor
coolant pressure boundary greater than Limited local yielding nor
(2) sufficiently disturb the core, its support structures or other
reactor pressure vessel internals to impair significently the capa~
bility to cool the core.

I11. RELATED SAFETY TOPICS

Various other SEP topics evaluate such items ss the reactor protection system. The
effects of single failure oo safe shutdown capability are considered under Topic

VII-3.



IV.  REVIEW GUIDELINES

The reviev is conducted in accordance with SKRP 15.4,4 and 15.4.5.

The evalustion includes review of the snalysis for the event and identification
of the features in the plant that mitigate the consequences of the event as
vell as the ability of these systems to function as required. The extent to
vhich operator sction is required is also evaluated. Deviations from the cri-
teris specified in the Stendard Review Plan are {identified.

v. EVALUATION

The startup of an fnactive loon was analyzed for the Big Rock Point
plant in the reference below. The more important assumptions were:

1. Initial powver 4s 102X of single loop operating
power (1B8.7 mMWt) g

2. Water in isolated loop is at 100°F

3. Scram initiated on high flux (120X power)

&, Conservative reactivity coefficients and scram
tharacteristics are used

5., Pump in idle loop reaches full speed in 1 second.
bypass and discharge valves open sequentially at
design speed

These and other assumptions described in the reference are in
sccordance with the SRP, The computer ctode used in the analysis
is COBRA=IV~1 modified for the Big Rock Point plant,

The results of the analysis show that the peak power of 127% initial
value is reached 8,25 seconds after inftiation of the event, The
reactor pressure rises 19 psi to 1349 psiar which is below design
pressure., The minimum critical power ratio was .77, which is sbeve
the specified acceptable fuel design Llimit for MCPR (1.32),



Vi, CONCLUSION

The staff has reviewed the Big Rock Point submittal on SEP Topic XV-9, Startup
of an loactive loop. The assunptions used in the analysis are iu conformance
vith SRP Sections 15.4.4 and 15.4.5 and the results satisfy the SRP acceptance
criteria and are therefore, acceptable.

REFERENCE: Letter to D. Crutchfield, NRC from R. A. Vincent, Consumers Power
Compeny, "Big Rock Point Plant =~ SEP Design Basis Event Topics",
dated July 15, 1961,
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Mr. David P, Hoffman rr Z?:c... Rk
Nuclear Licensing Administrator yE Jo ¢
Consumers Power Company e ¢ ire Abrinss 8209
1945 W, Parnal) Road R
Jackson, Michigan 49201 Joep €pcir

Dear Mr. Hoffman:
SUBJECT: OPERATION WITH ONE RECIRCULATION LOOP OUT OF SERVICE
Re: Big Rock Point Plant

The Commission has fssued the enclosed Amendment No. 48 to Facility Operating
License No. DPR-6 for the Big Rock Point Plant. This amendment consists of
changes to the Technical Specifications in response to your application dated
February 25, 1980 and supplements thereto dated June 19, 1981, July 22, 1981,
and September 3, 1981, g

The amendment authorizes operation of the reactor with one recirculation loop
out of service.

Copies of our related Safety Evaluation and the Notice of Issuance are also
enclosed.

Sincerely,

Dennis M, Crutchfield, gicf

Operating Reactors Branch #5
Divisfon of Licensing

Enclosures:

1, Amendment No. 48 to
License No, DPR-6

2. Safety Evaluation

3. Notice of Issuance

c¢ w/enclosures:
See next page
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cc

Mr. Paul A, Perry, Secretary
Consumers Power Company

212 West Michigan Avenue
Jackson, Michigan 4920

Judd L. Bacon, Esquire
Consumers Power Company
212 West Michigan Avenue
Jackson, Michfgan 49201

Joseph Gallo, Esquire
Tsham, Lincoln & Beale
1120 Connecticut Avenue
Room 32§

Washington, D. C. 20036

Peter W. Steketee, Esquire
505 Peoples Building
Grand Rapids, Michigan 49503

Alan S. Rosenthal, Esq., Chafrman
Atomic Safety & Licensing Appeal Board
U, S, Nuclear Regulatory Commnission
Washington, D. C. 20558

Mr. John 0'Neill, !l
Route 2, Box 44
Maple City, Michigan 49664

Charlevoix Public Library
107 Clinton Street
Charlevoix, Michigan

Chafrman

County Board of Supervisors
Charlevoix County
Charlevoix, Michigan 49720

0ffice of the Governor (2)
Room 1 - Capito) Building
Lansing, Michigan 48913

Herbert Semmel

Council for Christa Maria, et al.
Urban Law Institute

Antioch School of Law

2633 16th Street, NW

Washington, 0. C. 20460

September 21, 1981

U. S. Environmental Protection
Agency

Federa) Activities Branch

R;;fon Y Office

A

N: Regional Radiation Representative

230 South Dearborn Street
Chicago, 111inois 60604

Herbert Grossman, Esq., Chafrman
Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Commission
washington, D, C. 20555

Dr. Oscar H. Paris

Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Commission
washington, D. C. 20555

Mr. Frederick J. Shon

Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Commission
Washington, D. C. 20558

Bi1ag Rock Point Nuclear Power Plant
ATTN: Mr. C, J. Hartman

Plant Superintendent
Charlevoix, Michigan 49720

Christa-Maria
Route 2, Box 108C
Charlevoix, Michigan 49720

William J. Scanlon, Esquire
2034 Pauline Boulevard
Ann Arber, Michigan 48103

Resident Inspector

B1g Rock Point Plant

¢/0 U.S. NRC

RR #3, Box 600

Charleveix, Michigan 49720

Mr. Jim E. Mills
Route 2, Box 108C
Charlevoix, Michigan 48720
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cc

Or. John M. Buck

Acomic Safety and Licensing Appeal Board
U. S. Nuclear Regulatory Commissfon
U“Mngton. D. C. 2085

Ms. JoAnn Bier
204 Clinton Street
Charlevoix, Michigan 48720

Thomas S. Moore

Atomic Safety and Licensing Appeal Board
U. S. Nuclear Regulatory Commission
Washington, D, C. 2055

September 21, 1981
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20556

CONSUMERS POWER COMPANY

DOCKET NO. £2-15§

BIG ROCK POINT NUCLEAR PLANT

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No, 48
License No. DPR-6

Nuclear Regulatory Commission (the Commission) has found that:

The application for amendment by Consumers Power Company (the
1icensee) dated February 25, 1980, as supplemented June 19,
July 22 and September 3, 1981, complies with the standards
and requirements of the Atomic Energy Act of 1954, as amended
(the Act), and the Commission's rules and regulations set
forth in 10 CFR Chapter I;

The facility wil! operate in conformity with the application,
the provisions of the Act, and the rules and regulations of the
Commission;

There 1s reasonable assurance (1) that the activities authorized
by this amendment can be conducted without ondan?ering the health
and safety of the public, and (11) that such activities will be
conducted in cempliance with the Commission's regulations;

The issuance of this amendment will not be inimical to the common
defense and security or to the health and safeth of the public;
and

The issuance of this amendment 1s in accordance with 10 CFR Part
51 of the Commission's regulations and all applicable requirements
have been satisfied.



2, Accordingly, the license 1s amended by changes to the Technical
Specifications as indicated in the attachment to this license
amendment and Paragraph 2.C(2) of Facility Operating License No.
DPR-5 hereby amended to read as follows:

(2) Technical Specifications

The Technical Specifications contained in Appendix A, as
re/ised through Amendment No. 48, are hereby incorporated
in the license. The licensee shall operate the facility
in accordance with the Technical Specifications,

3. This license amendment 1s effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

Dennis M, Crutchﬂe\d.ihhf

Operating Reactors Branch #5
Division of Licensing

Attachment:
Changes to the Technical
Specifications

Date of Issuance: September 21, 1098}



ATTACHMENT TO LICENSE AMENDMENT NO. 48

FACILITY OPERATING LICENSE NO. DPR-6
DOCKET NO. 50-155

Revise Appendix A Technical S§§c1f1cot1ons by removing the following page

and inserting the enclcsed page. This revised page fncludes the captioned

amendment number and contains a vertical line indicating the area of change.
PAGE

5-9a
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Reloads: Reload Relocad

I & Modified ¥ oad G-1U G-3/G-4
Minimus Critical Heat Flux Ratio
at Yormal Operating Conditicas* 3.0 3.0 3.0 3.0
Minimum Bundle Dry Out Time*¥ Figure 1 - - .
Maxisum Heat Flux at Overpower,
Btu/h-Fed 500,000 395,000 407,000 392,900
Maximum Stesdy State Hest Flux,
Btu/h-Ft? 410,000 324,000 333,600 322,100

Maximum Average Planar Linear
Heat Ceperation Rate, Steady

State, EW/Ft w** : Table 2 Table 2 Table 2 Table 2
!A:inun Bundle Power, MW, Figure 2 x 0.95 Figure 2 Figure 2 TFigure 2
Stability Criterica: Maxiomua

Measured Zero-to-Peak Flux
Amplitude, Percent of Average

Operating Flux 20 20 20 20
Mazimum Steady State Pover .

Level, MW, _260 260 260 260
Mazimum Value of Average Ceore . =2 .

Power Deasity @ 240 MW _, kW/L L6 L“é 6 46

Nemisa. Peactsr Pressure Durizg
Steady State Power Operation, Psig 1,338 338 1,338 1,335

Minisum Recirculatioa Flow Rate )
Lb/b 4 x 106 6x 100 6x 108 6 x 108

Rate~of~Change~of-Reactor~
Power Duriag Pewer Cperation:

Contral rod withdrawal during power operation sdall De sucd tiat tle average rale-
of-change~of-reactor-pover is less than 50 MW, per zinute when power is less thaa
120 MW, , less thao 20 MW, per minute vhen power is between 120 MW, and 200 MW,., and
10 MW, per minute vhen pover is between 200 MW, and 240 MW,.

*The bunéle *icimum Critical Heat Flux Ration (MCHFR), besed oo the Exxon Nuclear
Corporation Synthesized Heach-Levy Correlation, must be above this value.

*+The actual dry out time for GE 9x9 fuel (dased on the General Electric Dry Out
Correlation for pon-jet Pumwp Boiling Water Reactors, NEDE-20566) sbould be above
the dry out time shown ia Figure 1. :

***For operation with only one recircuiat1on loop in service these 1imits
shall be reduced by 5 percent for Reload F and Modified F, and reduced
by 20 percent for other fuel types.

5-9a Anendment No. M, )(, 2(, 4
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P UCLEAR REGULATORY COMMISSION
WASHINGTON, D, C, 20685

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
SUPPORTING AMENDMENT NO. 48 TO FACILITY OPERATING LICENSE NO. DPR-6
CONSUMERS POWER COMPANY
BIG ROCK POINT PLANT
DOCKET NO. 50-155

INTRODUCTION

By letter dated February 25, 1980 and supplements dated June 19, 1981,
July 22, 1981, and September 3, 1981, Consumers Power Company (the
1icensee) requested an amendment to Facility Operating License No. DPR-6
for the Big Rock Poing Plant, This amendment would add reactor operating
T1imits for operation with one recirculation loop out of service. In a
related action, the Commission issved Amendment No. 44 on June 9, 1981
which authorized a change in the reactor operating 1imits for operation
with both recirculation lcops in service,

BACKGROUND

The licensee's February 25, 1980 submittal requasted (1) revised reactor
operating limits for operatfon with both recirculation loops in service,
and (2) operating 1imits for one recirculation loop out of service for the
Big Rock Point Plant. Amendment No. 44 dated June 9, 1981 approved new
ECCS operating limits for two loop operation,

By letters dated June 19, 1981 and July 22, 1981, Consumers Power Company

provided additional information with regard to single loop operation. This
safety evaluation addresses operation with one recirculation loop in service.

DISCUSSION AND EVALUATION

The NRC staff has completed a review of the March 31, 1977, General Electric
'3E) Big Rock Point ECCS analysis (reference 1) for single loop operation.
*'though single loop operation (SLO) is still an outstanding issue in jet
pump BWRs, Big Rock Point is a non-jet pump BWR and has sufficiently demon-
strated that this mode of operation is safe and acceptable.



The GE analysis is performed with the same codes as used in the two loop
case, Certain inp.t parameters are modified to simulate single loop
operation., In the analysis. the location of the worst break was determined
to be in the 20-inch recirculation discharge of the isolated loop., Further
analyses of a break spectrum was made for the worst break location. A 0.5 ft2
break was determined to result in the highest calculated peak cladding
temperature of 2192°F with a loca! oxidatifon of 7.2%. A detailed description
of the codes used can be found in NEDE-20566, "General Electric Company
Analytical Model for Loss-of-Coolant Analysis in Accordance with 10 CFR

50 Appendix K."

Although this would appear to satisfy requirements, Big Rock Point is in

a unique situation with respect to the simultaneous or exclusive use of
EXXON or GE fuel during a particular cycle. The use of a GE two loop LOCA
analysis to describe the behavior of an all EXXON core in a *ransient
situation was a previous staff concern and was reviewed and found acceptable
fn reference 2. A further complication arises by the fact that there was
no SLO ECCS performed for EXXON fuel. Rather than performing EXXON SLO ECCS,
the licensee proposed to place a 20% MAPLHGR reduction (reference 3) on the
EXXON fuel whereas GE fuel has only a 5% MAPLHGR reduction. The 5% MAPLHGR
reduction for GE fuel is a result of faster core uncovery in SLO, The staff
has concluded that the 20% reduction for EXXON fuel is an adequate margin
such that in the event of a LOCA, the fuel would not be expected to violate
10 CFR 50.46 limits., In reference 4, the licensee stated that an Exxon
analysis would probably predict a similar response in the most limiting
break situi . «e» during single loop operation, This can be based on the
similarity pe.ween EXXON and GE two loop analysis response times for the

0.5 ft2 most limiting break size. A comparison of the analysis response can
be found in Table 1 ?copy attached).

Supporting analysis for safe operation in the SLO mode can be found in the
Systematic Evaluation Program (SEP) review (reference 5). Although this
review did not address the acceptability of the GE ECCS analysis, which
prompted this review, several other areas of concern were addressed., A

major point was that SLO will not affect the reactor coolant flow distri-
bution., The coolant flows through two iniet nozzles (one per ioop) which

are 72 degrees apart on the vessel lower head. The flow entering through

each nozzle impinges on a diffuser plate (one plant per nozzle). A flow
diffuser baffle connected to the core support plate surrounds the fuel

channel support tubes and causes the pressure at the inlet to the core support
tubes to be relatively uniform. The fact that the vessel entrance region acts
as a plenum has been supported by test ("Core Performance and Transient Flow
Testing - Big Rock Point Boiling Water Reactor," GEAP-4496, July 1965, USAEC
contract AT ?04-3)-361). The test showed that the frictional pressure drop
between the vessel nozzles and the support tube inlets to be nearly 5 times
the velocity head in the support tubes. Instrumented fuel assembly measurements
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during forced-circulation tests (Figure 4-7 of the above reference) have shown
relative assembly power to be insensitive to the number of loops in operation,
further indicating that the relative flow to the assemblies is not substantially
affected by the number of loops in operation. When considering the h1?h losses
due to flow resistance caused by the orifices in the assemblies, a smal) pressure
difference in the lower plenum at the support tube entrance elevation should

have a negligible effect on the core flow distribution,

The SEP review also concluded that the acceptability of the SLO 1s contingent
upon the licensee's agreement to (1) include in a procedure for N-1 loop opera-
tion a statement that the bypass and isolation valves in the inactive loop be
¢losed during N-1 operation, (2) physically lock-out power to the inactive puvy,
and (3) fncorporate the MAPLHGR limits for N-1 loop operation in the Technical
Specifications, By letter dated September 3, 1981, the licensee stated that
ftems (1) and (2), above,have been included in the plant procedures. This

amendment would incorporate MAPLHGR 1imits for SLO into the Technical Specifications.

Based on the references presented, the NRC staff agrees with the 1icensee that
the GE SLO ECCS analysis will adequately represent the behavior of EXXON fuel
elements in a LOCA situation, Based on the supportive analyses, the NRC staff
concludes that SLO is a safe means of reactor oparation,

ENVIRONMENTAL CONSIDERATION

We have determined that the amendment does not authorize a change in effluent
types or total amounts nor an increase in power level and will not result in
any significant environmental impact. Having made this determination, we have
further concluded that the amendment involves an action which is insignificant
from the standpoint of environmental impact and pursuant to 10 CFR §51.5(d)(4)
that an environmental impact statement or negative declaration and environmental

fmpact appraisal need not be prepared in connection with the issuance of this
amendment ,

CONCLUSIONS

We have concluded, based on the considerations discussed above, that: (1)
because the amendment does not involve a significant increase in the pro-
bability or consequences of accidents previously considered and does not
involve a significant decrease in a safety margin, the amendment does not
involve a significant hazards consideration, (2) there is reasonable
assurance that the health and safety of the public will not be endangered

by operation in the proposed manner, and (3) such activities will be con-
ducted in compliance with the Commission's regulations and the issuance of
this amendment wil) not be inimical to the common defense and security or to
the health and safety of the public.
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6.0 REFERENCES
(V) "“Big Rock Point Single-Loop Operation Loss-of-Coolant Accident Analysis
for General Electric Fuel in Conformance with 10 CFR 50 Appendix K (None
Jet Pump Boiling wWater Reactor)," March 31, 1977.

(2) Safety Evaluation Report from D. Zieman (NRC) to Consumers Power, June 4,
1976. 1

(3) Letter from G, C. Winthrow (Consumers Power) to D, Crutchfield, July 22, 1981.

. (&) Letter from G. C. Winthrow (Consumers Power) to N. Crutchfield, June 19, 198).

(5) Letter from D. Ziemann (NRC) to D. Bixe! (Consumers Power), August 9, 1979,

Dated: September 21, 1081
Attached: Table !
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UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NO. 50-155

CONSUMERS POWER COMPANY

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY
OPERATING LICENSE

The U, S. Nuclear Regulatory Commission (the Commission) has {ssued
Amendment No. 48 to Facility Operating Licensing No. DPR-6, issued to
the Consumers Power Company (the licensee), which revised the Technical
Specifications for operation of the Big Rock Point Plant (the facility)
located in Charlevoix County, Michigan, The amendment {is effective as of

its date of issuance,

The amendment authorizes operation of the reactor with one recirculation

loop out of service.

The application for the amendment complies with the standards and

.
requirements of the Atomic Energy Act of 1954, as amended (the Act), and

findings as required by the Act and the Commission's rules and regulations
in 10 CFR Chapter I, which are set forth in the license amendment., Prior

public notice of this amendment was not required since the amendment does
nst dnvolve a siznificant hazerds consideration,

The Commission has determined that the issuance of this amendment
wil) not result in any significant environmental impact and that pursuant
to 10 CFR 51.5(d)(4) an environmental impact statement or negative

declaration and environmental impact appraisal need not be prepared in

connection with issuance of this amendment,
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For further details with respect to this action, see (1) the
application for amendment dated February 25, 1980 and 1ts supplements
dated June 19, 1981. July 22, 1981, and September 3, 1981, (2)

Amendment No, 48 to License No. DPR-6, and (3) the Commission's related
Safety Evaluation. A1l of these ftems are available for public

inspection at the Commission's Public Document Room, 1717 H Street, N. W.,
Washington, D. C. and at the Charlevoix Public Library, 107 Clinton Street,
Charlevoix, Michigan 49720,

A copy of items (2) and (3) may be obtained upon request addressed
to the U. S. Nuclear Regulatory Commission, Washington, D, C. 20555,
Attentions Director, Division of Licensing, .

Dated at Bethesda, Maryland, this 21st day of September, 1981,

FOR THE NUCLEAR-REGULATORY COMMISSION
T Al
Sen%is‘“..Cru:cﬂ:;e{d:’ékief

Operating Reactors Rjranch #5
Division of Licensing

——— . ——



