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POLICY ISSUE
(Information)

June 4, 1992 SECY-92-20R

fqr:_ The Commissioners -

Tron: James M. Taylor
Executive Director for Operationn

Eubjttti POSSIBLE RECRITICALITY FOLLOWING LARGE DREAM LOCA

Eurpose:_ To inform the Commiculon of the staif'u acuccoment
and plan to iurther invectigate possible
recriticality following a large break lonn-of-
coolant accident (LOCA).

RaA grrmDdi A recent Staff Requirements Memort.ndum (M920424A)
raised a question to the staff and the Advisory
Committee on Reactor Safegaards (ACHS) regarding
possible recriticality following a large break
LOCA. The question arises because the inductry
performs licencing basic LOCA analyses with the
objective of conservatively entimating the fuel

~
and cladding temperature. Thus, the analynio
assumptions are deliberately chosen to minimize
the water inventory in the reactor vessel during
blowdown, and to maximize the time to reflood the
core. These assumptions however alco result in
reflooding the core with water that is highly
borated causing the core to be highly cuberitical
even without any control rods inserted. In a more
realistic model, a portion of the original reactor
coolant cyctem (RCS) water would remain, and the
core would be retlooded sooner with water having a
lower concentration of boron. Thus, while the
more realistic case may result in lower calculated
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peak cladding temperaturea, the core could briefly
return to critical. Furthermore, since no credit
in currently taken for control rod incertion,
preneurized water reactor (PWR) licenceen have not
nubmitted anseusnento of the number of control
rods which could be credited under large break
LOCA conditionn. Thus, for a more realintle LOCA
analysic, it is not clear that a brief return to
critical will not occur. 4

fiiEQSimi2ni Responding to this question, the utaff performed a I

study to assoon the possibility of a return to
i

critical following a large breuk LOCA. Our study '

cennisted of three parto. Brookhaven National
.'Laboratory performed statje calculationo to

establish a very connervative baseline entimate of
reactivity (k-off). Second, tho staff compared ,

key assumptions in the calculationn to those
,

conditions expected during a LOCA. Then the staff '

estimated the conservatinm or nonconcervaticm in
the assumptions in relation to-criticality.

Our necessment indicates that although both the
control rods and the borated cafety injection
nyctem have abundant neutron absorption
capability,-the rate of negative reactivity
addition irom these cources is uncertain
particularly during the early reflood stagen of ia
large break LOCA. This uncertainty in negative
reactivity incertion rate stems primarily from
uncertainty in the amount of primary systom water
that remains in the reactor vessel after blowdown,
and uncertainty in the number of control rods

_

which can be inserted because of the hydraulic |
loads experienced during the blowdown.

;

The staff b.lieves that the likelihood of=a large
break LOCA in conjunction with failure of a large
number of control rods to insert du cmall.
Furthermore, if the core returned to critical, '

inherent negative feedbacks (which were not
included in the staff's analysis) would result,
and the high concentration of boron in the cafety
injection system water would limit any return to
critic 4 to a short period of time. For these

'rease s, we do not believe that a cignificant,
safe'.y 7ncern exista.

Ilowever, because of the uncertaintie" in important
! parameters noted herein, the staff cannot exclude '

i the possibility that the core could briefly return
! to critical. While the regulationn do not
1
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explicitly preclude a return to critical, the
fission heat from cuch a return would have to be
accounted for in the analynin.

Eta f f / gj;12H1 he have contacted each of the PWR Ownerc' Groupat

and requested that they addrecs thin question for
their respective plants. We anticipate receiving
a plan from each Owners' Group by the end of June ;

1992. We will review these plans and deternine by i

July 31, 1992, the need to enter the issue into
the Generic Issuco Program or the need ior other i

seguidi.vry action.
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J mes M. ylor
.xecutive Director
for Operationn
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