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Background

On June 11, 1980, St. Lucie Unit 1 experienced a natural circulation

cooldown event.which resulted in the formation of a steam bubble in the
_

upper head region of the reactor vessel. This resulted in the

generation of an NRC Generic Letter dated May 5, 1981 which was sent to

all PWR licensees. The licensees were to provide an assessment of the

ability of their facility's procedures and training program to properly

msnage similar events. This assessment was to include:

(1) A demonstration (e.g., analysis and/or test) that controlled

natural circulation cooldown from operating conditions to cold

shutdown conditions, conducted in accordance with their procedures,

should not result in reactor vessel voiding;

(2) Verification that supplies of condensate grade auxiliary feedwater

are sufficient to support their cooldown method; and

! (3) A description of their training program and the revisions to their
!

procedures.
,
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The licensee responded to this request in the reference 2 letter. The

following is our evaluation of the licensee's response to the concernsi

outlined above.
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Evaluation

The licensee indicated that its procedures incorporate the guidelines
,

from Cih-152, " Combustion Engineering Emergency Procedure Guidelines".'

The analytical justification for the guidelines is contained in

CE-NPSD-154. The procedure instructs the operator to cooldown to 300 F

while maintaining reactor pressure above 1700 psia. The temperature and

pressure is then held constant for some number of hours to allow cooling

of the reactor vessel head. CE-NPSD-154 concludes that the duration of

.

this hold period is 17.5 hours. The system is then depressurized and
1

shutdown cooling is initiated.

The licensee's procedures provide the operator with the indications of

void formation. If voiding is indicated, the operator is instructed to

suspend letdown and use the pressurizer heaters to repressurize. These

actions will be taken until an adequate sut' cooling margin is achieved.

Finally, the licensee indicated that the guidelines are under review and

are subject to revision.

The licensee concluded in its submittal that its ccndensate storage tank,

which contains a minimum of 150,000 gallons per unit, will provide 10

hours of cooling for ~both units and will maintain the no-load water

level in the steam generator. This is not sufficient to support the

natural circulation cooldown procedure outlined above. Using the

| results of CE-NPSD-154, condensate must be available during the time the

RCS is-cooled to 300 F plus an additional 17.5 hours for the hold

period. During a telephone conversation, the 1.icensee stated it has,

I
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additional secondary water supplies. The site has 3 Condensate Storage

Tanks each with a capacity of 350,000 gallons and a minimum permitted by

technical specifications of 150,000 gallons (each). The Deionized Water

Tank has a normal volume of 200,000 gallons and the Pre-treated Water

Storage Tank contains 500,000 gallons. The Emergency Diesel Generators

can supply power to the well water pumps. These pumps transport water

from the ground to the Pretreated Water Storage Tank and provide a

virtually limitless supply of water. The staff concludes the licensee

has sufficient condensate water.

With respect to mitigation of voids, the staff notes that repressuri-

zation following void formation may not cause rapid condensation of the

bubble. Additionally, the licensee concludes that its mitigation

procedure will be used until an adequate RCS subcooling margin is

achieved. A temperature difference of as much as 200 F can exist

between the upper head region and the hot leg. Thus, an indication of

adequate subcooling based on hot leg temperature does not necessarily

indicate that voids do not exist in the upper head. These two

operational aspects should be clear to the operator in both the training

program and in the procedures.
'

,
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The staff emphasizes the importance of training and procedures in

resolving this issue. The review of generic guidelines was part of TMI

Action Item I.C.1, Generic Review of Vendor Guidelines. The Combustion

Engineering Emergency Procedure Guidelines include natural circulation

cooldown as part of the Loss of Forced Circulation guideline. These

guidelines were reviewed and approved by the NRC.

,
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The staff concludes that if the licensee appropriately implements
the generic emergency guidelines into their plant-specific pro-
cedures, adequate procedures will be available for the operator
to safely conduct a controlled natural circulation cooldown even
if limited upper head voiding occurs.

.

The licensee's training includes a discussion of the St. Lucie event,

the indications that voiding is occurring and methods to mitigate

voiding. The natural circulation procedure and its basis is discussed

in detail. The staff finds that the licensee's training program

adequately addresses natural circulation cooldown.

Conclusion

The staff concludes that upper head voiding is not a safety concern

provided that the operator is equipped with adequate training and

procedures. Upper head voiding makes RCS pressure control more

difficult and therefore, if the situation warrants, natural circulation

cooldown should be done without voiding.
.

The licensee's procedure calls for a 17.5 hour cool'-off period before

depressurization. Natural circulation cooldown tests are planned for

San Onofre, a Combustion Engineering plant. These tests will provide

experimental verification of the upper head heat loss calculations. The

staff concludes that the licensee has demonstrated its ability to

cooldown without voiding.
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The staff did not review the guidelines or procedures associated with-

: natural circulation cooldown. This effort is being conducted under TMI
.

~ Action Item I.C.1, Generic Review of Vendor Guidelines. The staff finds
.'_ .

k that, uponacceptable implementation of the NRC-approved Combustion
..

i Engineering Emergency Procedure Guidelines, the licensee's procedures
'

~:
;< will be adequate to perform a safe natural circulation co'oldown.
;r
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