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tir. Hugh G. Parris
fianager of Power
Tennessee Valley Authority
500 A Chestnut Street, Tower II
Chattanooga, Tennessee 37401
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' ^l Dear fir. Parris:

St!BJECT: SIf!GLE LOCP OPERATIOff

Re: Browns Ferry Nuclear Plant, Units 1, 2 & 3

Reference is r ade to your application of Farch 4,1982 (TVA BFNP TS 172)
for amendaents to pernit operation of the Browns Ferry units at reduced
power with a single recirculation loop in service. By your letter of
September 3,1982 you responded to our request for additional information
regarding the instrumentation and control systen aspects of operation with
a single loop; our review of this iten is essentially conplete. We have
also completed our review of the analyses, perfomed for you by the General
Electric Conpany, related to the nininun critical power ratio operating
linit and the proposed reductions in the naxinun average planar linear
heat generation rate (MAPLHGR) limits for single loop operation.

The experience at Browns Ferry Unit 1 in the fall of 1978 when this unit
was operating on a single loop has raised Concerns about the thernal
hydraulic stability of the Browns Ferry units during single loop operation.
To complete our review of your application, we will need a response
to the enclosed request for additional information.

The reporting and or recordkeeping requirements contained in this letter
affect fewer than ten respondents; therefore, O!18 clearance is not
required under P.L. 96-511.

Sincerely,

afCL-1:ffug?
E E 'li m !TtDomenic B. Va;ssallo, Chief
Operating Reactors Branch #28211190347 821108
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Mr. Hugh G. Parris

cc:
,

H. S. Sanger, Jr.", Esquire U. S. Environmental Protection
General Counsel Agency .

Tennessee Valley Authority Region IV Office
400 Commerce Avenue Regional Radiation Representative
E llB 33C 345 Courtland Street
Knoxville, Tennessee 37902 Atlanta, Georgia 30308

Mr. Ron Rogers - Resident Inspector
Tennessee Valley Authority U. S. Nuclear Regulatory Comission
400 Chestnut Street, Tower II Route 2, Box 311
Chattanooga, Tennessee 37401 Athens, Alabama 35611

Mr. Charles R. Christopher Mr. John F. Cox
Chairman, Limestone County Commission Tennessee Valley Authority
P. O. Box 188 ' W9-D 207C
Athens, Alabama 35611 400 Codnerce Avenue

Knoxville, Tennessee 37902
I ra L . liye rs , M. D.
State Health Officer George Jones

State Department of Public Health Tennessee Valley Authority
P. O. Box 2000State Office Building .

Montgor>ery, Alabama 36104 Decatur, Alabama 35602

Mr. H. N. Culver Mr. Oliver Havens
249A HSD U.S. Nuclear, Regulatory Commission
400 Co.rerce Avenue Reactor Training Center
Tennessee Valley Authority Osborne Office Center, Suite 200
Knoxville, Tennessee 37902 Chattanooga, Tennessee 37411

.

James P. O'Reilly
Regional Administrator, Region II
U.S. Nuclear Regulatory Commission
101 Marietta Street, Suite 3100

Atlanta, Georgia 30303
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BROWNS FERRY UNIT NOS. 1, 2 AND 3
REQUEST FOR ADDITIONAL INFORMATION

SINGLE LOOP OPERATION
DOCKET NOS. 50-259, 50-260 AND 50-296

1. The frequency of the oscillation at Browns Ferry Unit No.1 (BF1)
(0.3-0.5 Hz) is essentially the same as the characteristic frequency
of BWR density-wave oscillations. The postulation that the increased
flow noise is primarily due to the increased flow rate and inherent
flow noise in the active jet pumps is plausible but we require sub-
stantive proof that this is the case. Experimental or calculational

results which predict that the observed flow fluctuations can produce
the observed magnitude and frequency of neutron flux would provide
sufficient proof as long as the power-void feedback can be shown to be
small. Calculational results which predict the observed frequency for
the BF1 conditions or experimental results which are extrapolated to
the BF1 conditions would provide sufficient proof. For arguments
based on calculational methods, the codes used, boundary conditions, and
calculational assumptions should be provided together with major input
and output values. For arguments made based on experimental results,
experimental values should be provided and the assumptions made to
extrapolate these results to bF1 conditions should be explained.

2. Based on the Browns Ferry operating experience and the generic
evaluations and studies the General Electric Company (G.E.) has performed,
justify that single loop operation is safe and acceptable within the limits
prescribed by G.E. in the specific licensing reports in which G.E. has
analyzed the Browns Ferry units. In your answer demonstrate that for
liinit cycle oscillations of flow and neutron flux that bound the magnitude
of those observed and expected in single loop operation, the safety limits
are not exceeded. The evaluations should include the bounding conditions of
flow, temperature and pressure and any uncertainties that are predicted for
these conditions. Also show that the Critical heat flux correlation
used is valid.

3. Discuss the possible reasorss for, and contributing factors to, the observed
flow and neutron flux variations observed in the Browns Ferry 1 operating
experience.

4. Cross flow components in the downcomer region may have occurred as a result
of reverse flow in the inactive jet pump bank and may have contributed
to the flow oscillations recorded in the individual jet pumps of the Browns
Ferry Plant during single loop operation.

.- . . . .



- . = _

* .. ,

2

Provide vibration data showing that the structural integrity of the jet
pumps and other vital vessel internals is not threatened by single loop
operation under these conditions of reverse flow.

5. In order to compare single-loop operation with two-loop operation, power
to flow ratios should be evaluated in addition to jet pump flows. Provide
available data showing a comparison of power to flow ratios and expected
decay ratio ranges for single loop operation and two loop operation.

Discuss the expected core inlet flow distribution / symmetry during single
loop operation (for example, the effect on the hot channel v.s. the
average channel).

6. Provide a power flow map which incorporates data points of the BF-1 single-
loop operating history. Clearly designate the range where oscillations
were experienced.

7. It was shown in NUREG/CR-1718 that finite amplitude oscillations can trigger
a subcritical bifurcation (i.e. , divergent oscillation) in a region of linear
stability. The larger the amplitude of the oscillationts, the greater is
the potential for divergent oscillations. Show that the core is stable for
the largest amplitude oscillaticn which is predicted. Explain how non-
linear effects are included.

8. Is TVA aware of any data or experience on single-loop operation at high flow
and power from any other BWR's other than Browns Ferry? If so, discuss the
applicability of this data, particularly as to whether it affects con-
clusions dra,m from the Browns Ferry data.


