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ENCLOSURE

EVALUATION OF BWR OWNERS GR0UP
GENERIC RESPONSE TO NUREG-0660 ITEM 11.K.3.46

STATEMENT OF REQUIREMENTS

"A number of concerns rela*ted to cecay heat removal following a very small break
LOCA and other related items were guestioned by Mr. C. Micnelson of the Tennessee
Valley Authority. These concerns were identified for PWRs. GE was reguested

to eviluate these concerns as they apply to BWRs and to assass the impor;ance

of natural circulation during a small-break LOCA in BWRs. GE has not yet
responded to the Michelson concerns. A brief description of natural circu-
latio~ was addressed in NEDC-24708. The submittal was incompiete, however,
inthe ¢ natural circulation for purposes of depressurizing the reactor vessel’

was not addressed. GE should provide a response to the Michslson concerns 2s they

relate to BWR plants.”

SUMMARY AND EVALUATION OF RESPONSE

The concerns related to decay heat removal which were rzised by Mr. Michelsen
were responded to ~ a lotter to 0. F. Ross (NRC) from R. H.Buhholz (GE),
MFN-041-80, "Response ' > Questions Posed by Mr. C. Michelson " ?ebrvary 21,
1880. An additiona: question was issued in June, 1980 and the BWR Owners Group
responded in a letter to Darrell G. Eisenhut (NRC) from David B. Waters (BWR
Owners Group), SWR0G-8117, "BWR Emergency Procé&uré fuidelines Revision 1, and

iesponses to Related Questions," January 31, 1881. A summary of our evaluation

of the question is given below:

- -

Question 1: Pressurizer level is an incorrect measure of primary zoulant inventory.

Fespuns2: BWRs do not have pressuyrizers. BWRs measure primary coulant inventory -



“¥w

directly using differential pressure sensors att ched to the reactor vessel. .

’“’s ce ncer1 Hoes not appiy to SWRs.

Question 2. The is)lation of small brezks (e.g., Tetdown line: PORV) is not zddressed

l’)‘

or analyzed. .
Pesponse: Automatic isolation orily occurs for breaks outside the cont tainment.

Such brégés ire addresseo in NEDO-24708. If the high pressure systems are available,
' no operator aciions are required. If all high pressure systems fail, the operator
szt.dé;Fesswri‘e to allow Tow pressure systems to maintain vessel level,

Analyses show that the cperator has sufficient information and time to perform

these manual actions. The required manual actions have been included in the
guideTines for small break ac-ide ts. - .

-

Ques:ioﬁ 3: Pressure boundary camage due to loadings from (a) bubble collapse
in subcooled 1iqu'd and (b) injection of ECC weter in steam filled pipes.
Response: Beciuse the 3WR geomet ry and injection locations are not the same

as for 2 PWR, this concern is not applicable to a BWR. ECC injection in the BWR
at high oressure is either directly into the reactor vessel (BWR/5-6 HPCS,

HPCI on some BWR/4) or into the feedwater lines (FWCI, HPCI on most SWR/3-4).

il

—

The feedwater lines are normally filled with relatively cool liquid (420°F or

less). ECC injection in the BWR at low pressure is either directly into the
reactor vessel (LPCS, BWR/5-6 LPCI) or into the recirculation pump discharge
Tine (BWR/3, & LPCI) near the dutomatically closed recirculation pump discharge

valve.

The concern on collapse of bubbles in subcooled liquid was for steam bubbling

upward through the pressurizer surge Tine and pressurizer. There is no comparable

S8WR geometry.
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it can be detected by room sump high level alarms. The RCIC, =PCI, HPCS, LPCS _ :
~and RHR individual pumps are arranged, and r .or operated valves provided,

s0 that a pump with a failed seal can be shutdown and isoleted without affecting

other redundant equipment. The recirculation pump sezls are cooled by service

water and control rod drive flow. On most BWRs, at least cne of these sources

of cooling water is powered by emergency power; either scurce is capable of
p-eventing damage to the pump seals. While pump seal damage would be expected

if :oth sources of cooling wate are lest, Teakage past the failed seals is

calculated by GE to be less than 50 GPM, a value within the normal makeup

capability.

cuastion 13: When transiticning from solid natural circulation to reflux

boiling and back again, the vessel Tevel will be unkn:owa 13 the cperators

anc emergency procedures and operator training may be inadequate. This needs
to be addressed and svaluated.

Resoonse: There is no similar transition in the EWR case. In d.sition, since
the BWR has water level measurement within the vessel and the indication of
the water level is incorporated into the operator guidelines, this'concern does

not appiy to BWRS,

Question 14: The effect of non-condensible gas accumulation in the steam generators
b e

and its possible disruption of decay heat removal by natural circulation needs

to be addressed.

Response: For a BWR, vapor is presené in the core during both normal operation
and natural circulation conditions. Non-Condensibles may change the compesition
of the vapor but would have an insignificant effect sn the natural or forcad
circulation itself, since the non-condensibles would rise with “he steam to

the top oF the vessel. The natural circulation process would be expected to









