
December 27, 1983

Docket No. 50-244
LS05-83-12-041

Mr. John E. Maier, Vice President
Electric and Steam Production
Rochester Gas & Electric Corporation
89 East Avenue
Rochester, New York 14649

Dear Mr. Maier:

SUBJECT'OIDING IN THE REACTOR COOLANT SYSTEM DURING ANTICIPATED
TRANSIENTS (TMI ITEM I I .K.2. 17)

Re: R. E. Ginna Nuclear Power Plant

In response to the subject item, the ltestinghouse Owners Group undertook a
study to ascertain the potential for void formation in Westinghouse reactors
during anticipated transients. The results of the analysis, which are applic-
able to Ginna, were submitted to the NRC by letter dated April 20, 1981.

The staff has completed its review of the study and concludes that the voids
generated in the reactor coolant systems of these Westinghouse plants during
anticipated transients are accounted for in present analysis models. Further-
more, based on transient analyses performed by Westinghouse using these models,
the staff concludes that the steam void will not result in unacceptable
consequences during anticipated transients in any of the Westinghouse'plants.
A copy of our Safety Evaluation is enclosed. This action completes our review.

Sincerely,

Original signed by
Walter A. Paulson for/
Dennis M. Crutchfield, Chief
Operating Reactors Branch ¹5
Division of Licensing

Enclosure:
Safety Evaluation

cc w/enclosure:
See next page
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ter. John E. tlaier December 27, 1983

CC

Harry H. Voigt, Esquire
LeBoeuf, Lamb, Leiby and tlacRae
1333 Neic Hampshire Avenue, N.W.
Suite 1100
Washington, D.C. 20036

Nr. Nichael Slade
12 Trailwood Circle
Rochester, New York 14618

Ezra Bialik
Assistant Attorney General
Environmental Protection Bureau
New York State Department of Law
2 World Trade Center
New York, New York 10047

Resident Inspector ~

'R.E. Ginna Plant
c/o U.S. NRC

1503 Lake Road
Ontario, New York 14519

Stanley B. Klimberg, Esquire
General Counsel
New York State Energy Office
Agency Building 2
Empire State Plaza
Albany, New York 12223

Dr. Emmeth A. Luebke
Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dr. Richard F. Cole
Atomic Safety and Licensing Board
U.S. Nuclear Pegulatory Commission
Washington, D.C. 20555

Dr. Thomas E. t~urley
Regional Administration
Nuclear Reaulatory Commission
Region I Office
631 Park Avenue
King of Prussia, Pennsvlvania 19<06

U.S. Environmental Protection Agency
Region II Office
ATTN: Regional Radiation Representative
26 Federal Plaza
New York, New York 10007

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

Supervisor of the Town
of Ontario

107 Ridge Road West
Ontario, New York 14519

Jay Dunkleherger
New York State Energy Office
Agency Building 2

Empire State Plaza
Albany, New York 12223



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D. C. 20555

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

ROCHESTER GAS AND ELECTRIC CORPORATION

R. E, GINNA NUCLEAR POMER PLANT

OOCKET NO. 50-244

I. INTRODUCTION

On April 14, l979, just after the THI-2 incident, the NRC issued IE

Bulletin No. 79-06A (ref. 1) which, among other things, required

all Westinghouse plant licensees to review the actions required by

operating procedures for coping with transients and accidents with

particular attention to:

a. Recognition of the possibility of forming voids in the primary

coolant system large enough to compromise the core cooling

capabi 1 i ty, especially natural circul ation capabil i ty,

b. Operator action required to prevent the formation of such

voids, and

c. Operator action required to enhance core cooling in the event

such voids are formed (e.g., remote venting).

On June ll, l980, a steam bubble formed in the upper head region of

-„-, Cc;„lbustion Engineerino plant during a natural circulation



coolcown (ref. 2). The issue of steam formation in the reactor

coolant syst m (RCS) of(!estinghouse plants was ".."area ter made

pa. t of THI Action Plan Requirement II.K.2.17 (re=. 3).

The June 11, 1980 event also resulted in the issuance of an NRC

Generic Letter (ref. 4) which asked all PWR licensees to

review their capabilities for performing natural circulation

cooldown and to assess the potential for upper vessel voiding

during the process. The natural circulation issue, which is now

called multi Plant Action Ho. B-66, is being evaluated separately.

I I. DISCUSS ION

Subsequent to Reference 4 the Westinghouse Owners Group undertook

a study (i ef. 5) to ascertain the potential for void formation in

Westinghouse reactors during anticipated transients. For this

study Westinghouse used the WFLASH computer program, which models

the RCS with nodalized volumes connected by flow paths. This has

two phase flow capability, and tracks voids when they occur.

The potential for voids during transients depends on, among other

things, the initial temperature of the fluid in the upper head

reoion and the degress with which 'it mixes with col'der fluid in

other parts of the primary system. In Westinohouse plants the

initial upper head temperature depends on how much cold leg fluid



is diverted to this region. For the newer h'estinghcuse plants

there is enough cold leo fluid diverted to make the temperature in

the upper head region essentially equal to the temperature of the

cold leg fluid. However, most currently

operating Westinghouse plants have an amount of flow into the

upper head region which results in an upper fluid temperature t»t
is between the cold leg temperature and the core outlet

temperature. Since there will be more voiding in the plants with

the hotter upper head regions, these are considered to be the

limiting case. For these plants Westinghouse conservatively assumed

that the initial temperature of the fluid in the upper reactor

vessel was equal to the core outlet temperature. Thus, in their

analyses of loss of coolant transients with a loss of offsite

power, voids form in the upper head region whenever the PCS

pressure drops to the saturation pressure corresponding to the

initial core outlet temperature.

For h'estinghouse plants with the reactor coolant pumps running, the

flow in'to the upper head region is from the upper downcomer through

the spray holes. The flow out of the upper head region is

downward through the guide tubes into the upper plenum region.

If the reactor coolant pumps are stopped, this flow into the upper

head slows, stops, and then reverses direction. This is because

the water in the core is heated by the decay heat, so it has a

lower density than the cold leg water in the downcomer. Thus
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without the reactor coolan. pumps operating, the hot, low-density

wa:er in the core is buoyed up through the guide tubes into the

upper h ad region. This hotter water increases the potential -or

creating voids. Thus a loss of offsite power with the

consequential loss of the reactor coolant pumps will increase the

amount of void created in the upper head region.

To make the results of these analyses valid for all .

Westinghouse-designed 2, 3, and 4 loop plants, Westinghouse

evaluated the variations in (1) thermal inertia of the upper head

region (2) the power level to upper plenum volume ratio, and (3)

the guide tube/spray nozzle flow path resistance. The analyses

showed that the thermal inertia of the upper head region is largest,

for the highest power (3411HWth) 4 loop plant with an inverted top

hot upper support plate, so this was modeled in the WFLASH program.

It was also determined that the power level to upper plenum volume

ratio; was essentially the same for all 2, 3, and 4 loop plants and

that the guide tube/spray nozzle flow path resistance is less in

the 2 and 3 loop plants. From these evaluations Westinghouse

concluded that the results of the transient analyses for steam

voiding on a 4 loop 3411 ViWth plant with an inverted top hat upper

support plate bound those for. all Westinghouse plants.

Steam voids can be created in the upper reactor vessel by either

decreasing the pressure below the saturatiion pressure at -.he
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pre;ailing fluid temperature (i.e., a depressurization event) or

increasing the temperature of the water above the saturation

t mp ra'ture. For all of the anticipated transients, including those

where the

temperature of the water i s increased, Reference 5 states:

"Previous analyses performed for preparation of

--- safety analyses reported in plant licensing
/

documentation explicitly account for void formation

in the upper head region if it is calculated to

occur. The results of the previous analyses

indicate no sa ety concerns are associated with

this possibility since voids generated in the upper

head would be collapsed when they-are brought in

contact with the subcooled region of the system."

III. EYALUATION

Westinghouse has had the capability for calculating the effects of
F

steam voids in reactor coolant systems since the FLASH program
\

(Reference 6) was first developed in 1966. However, this program

was too time consuming for large scale problems such as the

calculation of voids in upper reactor vessels during transients. By

1969 l!estinghouse had developed FLASH-4 (Reference 7) which, with

the more rapid calculating ability provided by an implicit

formulation, did allow the calculation of voids in reac:or vessels.



~ ~ ~

Tie abiliiy to calculate voids was carried into LOFTRAN programs by

clpctly reducing the velocity of a fixed fraction of the flow,

i.e., by creating a "dead volume".

Based on this knowledge and the availability of these computer

programs we agree that the analyses performed for the anticipated

transients reported in the licensing documentation of these

Westinghouse plants account for the effects of void formation in

the reactor coolant systems.

IV. CONCLUSION

The staff concludes that the voids generated in the reactor coolant

systems of these Westinghouse plants during anticipated transients

are accounted for in present analysis models. Furthermore, based

on transient analyses performed by. Westinghouse using these models,
r

the staff further concludes that this steam void will not result in

unacceptable consequences during anticipated transients in any of

these Westinghouse plants.

V, ACKNOWLEDGEMENT

E. Lantz prepared thi.s evaluation.

December 27, 19P3
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