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- Mike Harding TVA/Sequoyah *

D.W. Wilson TVA/Sequoyah Project Engineer
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Ken Keith TVA/DNE/ NEB
Robert Galante TVA/DNE
T.M. Novak NRC/PWR-A
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Wang Lau TVA/ Systems Engineering
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Allan S. Benjamin Sandra National Labs
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Joe Murphy NRC/RES/0RSS
R.O. Sharpe Duke Power Company
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PETHODOLOGY

o ABBREVIATED APALYSIS OF FREQUENCY OF SEVERE ACCIDENTS, EMPLOYING INSIGHTS

FROM PREVIOUS STUDIES TO ALTER DEPTY OF ANALYSIS,

- 0 "EXTREM8LY DETAILED CONTAINMENT EVENT TREES,

-
.

,

~

O , ANALYSIS OF SEVERE ACCIDENT PPENOMEN0 LOGY USING STATE-0F-THE-ART TOOLS,

~

o ,, CONSEQUENCE ANALYSES EMPLOYING IMPROVED MODELING AND LATEST HEALTH
EFFECTS MODELS,
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o. RISK ESTIMATION WITH OMPREHENSIVE UFCERTAINTY ANALYSES
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Table D.13 Ranges of Risk Parameters
,

-
.

Lower Upper
Bound Bound

Risk Measure

~~

Early Fatalities (/r-yr) 3.5x10-6 3.1x10-4

Individual Risk of Early Fatalities (/r-yr) 1.4x10-8 3.1x10-7

Latent Cancer Fatalities (/r-yr) 4.3x10-2 5.1x10-1

3.6x10-5 2.0x10-3Early Injuries (/r-yr)

Population Dose Within 50 miles (person-rem / 106. 906.
r-yr)

Offsite Costs ($/r-yr) 4721. 155500.

~ - (r-yr) = reactor year.of operation
.
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Table D.3 (Continued)
*

,

Total Core
Issue Description of Sensitivity Study * Damage

Frequency
.

10. Recovery from Small Assume that blowdown of the steam 8.4 x 10-5
LOCAs . generator secondary is a viable re-

covery procedure for small LOCAs with
failure of high pressure injection
where AFW is available.

11. ECCS Operability Assume that ECC systems fail following 1.2 x 10-4
Following Containment containment failure.
Failure

II. ' Common-Cause Failure Use alternative (more pessimistic) inter- 1.8 x 10-4
Rates pretation of beta factors for common-

cause failure rates.

13. ' Common-Cause Failure Eliminate the use of beta factors in. 5.4 x 10-5
modeling common-cause failure rates.,

,
Ra tes

-

14. Check Valve Failure Use a more optimistic distribution for 1.2 x 10-4(a)
'

Rates failure rates of check valves in inter-
facing systems LOCA sequences.

15. Check Valve Failure Use a more pessimistic distribution for 1.1 x 10-4
Rates failure rates of check valves in inter-

facing systems LOCA sequences.

(a) The change in mean total core damage frequency in this sensitivity case
is considered to represent expected variation with a statistical sampling
code and is not indicative of the impact of the modified parameters.
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Table D.3 Sensitivity Studies for Core Damage Frequency Analysis

: -Total Core
|. Issue Description of Sensitivity Study 8

_ Frequency|
'

Damage

i BASE CASE
'-

1.0 x 10-4
I

1. RCP Seal LOCA Decrease the probability of an RCP 7.5 x 10-5
seal LOCA following station blackout
sequences to_0.05. Also, increase
the probability of recovery from a
RCP seal LOCA during TCCW to 0.10.

2. RCP Seal LOCA Assume a seal LOCA occurs 1/2 hr 1.I'x 10-4
after loss of all seal cooling and
that recovery of AC power within

'

1 hr of the seal LOCA prevents
core damage.

3. RCP Seal LOCA Assume the size of a RCP seal LOCA 1.0 x 10-4
is 1/4 the size assumed in the -

base case.. The time for recovery *
.

~ ' of HPI flow was increased from I hr.

to 2 hr.
-

4. Recovery of AC Power Use alternative (more optimistic) 1.0 x 10-4
set of date for experience in
recovery of offsite electric power.

5. Steam Binding of Aux. Assume an it: creased probability of 1.5 x 10-4(a)
Feedwater Pumps (AFW) common mode failure of all AFW

pumps due to steam binding.

6. Loss of Component Assume only one CCW pump is suffi- 5.8.x 10-5-

Cooling Water (CCW) cient to service the cooling loads
for both Sequoyah units, rather than
one for each unit as in the base case.

7. Recovery from Loss Assume 70-95 percent of loss of CCW 6.3 x 10-5
of CCW sequences are recoverable.

'

8. Feed and Bleed Success Assume one PORV is sufficient to 1.0 x 10-4
Criteria provide cooling under loss of

feedwater conditions.

9. Requirement for Recir- Assume that for 75 percent of 52 LOCAs , 8.5 x 10-5
culation Cooling After containment sprays are not actuated.
an 52 Initiator

D-11

.

_ . _ _ . . _ . _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ - . _ _



5 8V

g c,

-
-

C "86
-

.

1
1

n

M
,

-

, = . . . - w _. - = . . . * *

.
. .

t
.

.
. - , . l.
. - , . e
. - , . to. - , .
. - ., T. - . ._. . .- ,
. - . .,- .
. , .-
. - , .

. - , . .

.
- .

. _ . !

. - . I

o. 5... - - .
. .

_ . . 1-

-
, . .

.. - , .

. - . I 4.

0.
.-.. - .

. 1 h.. -
- . . a

. - . . . y. - . .
. i.o 3 o-. M- . u1.- . q

- . . e
.

-
. S-

2- i

O.., - 1 .
.

.
.

. y

. c. g 1 n9.. . 1 e. u. q

. 0 e. go. r. . 1
s Fc

e es g= g 9 u a0. .
t m. . S a.

. Ds .

= gg 8 y
= = t e

M= r
o. t. i C.) _ g 7 s

. n,
f. . ( e o. S.

. s6 e. ,

.o.
.

. g)
r n. aa . - 5 Re T, O. .

-
y 1._

.
. 4 0

o.
_ r . .
_ eo .

r
.t . u3_ 'c o g. . ia m F
.e . '2

O.
-r .
.

.
.r .e 1

p e. 0 . '
.

.

_ (
_ .
_
_ .

.y .

c e.

. sn a.

.e C.

.
. u e. .

_ . n
_

a e_
._

. . '
_

o_ . " *
_

e B_ . ._ ..._ . . o * ._ r . .
_ F _. e * , m_
.

e
s

.a S_

4

_

g nu C
_

e, 1
_ t
_ ,

_

oaH"
.

-

.

,

i ,f ! ,I ;t' I i,| '|| | l\



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ .

e
,

. .

'
.

/

TOTAL CORE DAMAGE FREQUENCY -

'

OTH n a c T
3!

_
LOSS

31 %
-

OFBUS

COM NENT

en's"a
.

. .
9

#

D

A S

tJA''

-

f

.

Principal contributors to core damage frequency at SequoyahFigure 3.5
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