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Risk Evaluation Method for Fault Displacements by Engineering Approach
(5) Measures for Risk Reduction by Accident Management
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Studies have been carried out about fault displacements under the facilities as external hazard,

and risk

evaluation method for influence on facilities by fault displacements using engineering approach,
“accident management” for domestic nuclear facilities. In this paper it shows the scenario of accident
results in fault displacements directly under the nuclear power station causes loss of safety of the plant,
and shows risk evaluation method measures for the image of quantitative effect of risk reduction by

engineering approach,
that.

Keywords: fault displacement, nuclear safety,

accident sequences,

“accident management” for the scenario,

engineering approach,
accident management

and shows examples of application of

risk evaluation,  margin analysis,
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Table.1

Flow of margin analysis of fault displacement

Location of fault Damage status of | Displacement Prevention damage to | Risk evaluation
displacement building and influence on equipment and piping
structure equipment and piping
In case O.t d}lectl}- —— Slope of floor }‘ | Damage to equipment
under buildings No significant | | function
(Dashed line) damage Displacement | Damage to piping
between buildings structure Risk
Auxiliary Reactor ) evaluation
_building  building Decline ability of [ Damage to fixed based on
. 3 - portion of equipment "
| ot | 2 L support : margin
St Local damage to ) - Damage to equipment analysis of
4 = c - . = S].Ope of floor ™ finction lear A
N toundation, wall 1111‘3 car power
or floor . . Damage to equipment plant system
Distortion of floor AN p
LX) structure
Turbine building o — —
= DlsplﬂC6111§11T . | Daimage to piping
between buildings structure
Loss of Auxiliary feed water Feed and breed Mobile
feed water | \pwp-MDA | AFWP-MDB| AFWP-TD SIP-A SIP-B PRV pumps
1 0K
20K
30K
4 0K
50K
AFWP-MDA : Motor drive auxiliary feed water pump A — )
AFWP-MDB - Motor drive auxiliary feed water pump B
AFWP-TD : Turbine driven auxiliary feed water pump 70K
SIP-A - Safety injection pump A
SIP-B : Safety injection pump B 8§OK
PRV : Pressurizer relief valve .
OK : Core damage avoidance oCD
CD : Core damage 10 OK
. ) . SN 11CD
Fig.1 Examples of evaluation of core condition using event tree
Table.2 Examples of application of results of margin analysis
Length of fault displacement (vertical) ™
10cm 20cm 30cm 50cm
Skeleton Skeleton Skeleton Skeleton
No alternative damaged Core damage | damaged | Core damage damaged Possibility damaged Possibility
method No equipment | avoidance | Noequipment| avoidance Equipment | coredamaged | Equipment | core damaged
damage damage damaged damaged
Alternative Ditto Ditto Ditto Core damage Ditto Ditto
method avoidance
Additional
method Core da
(Further diversity Ditto Ditto Ditto Ditto ore camage
. . avoidance
lof mobile equipment,
and so on)

*1: Length of fault displacement 1s determined arbitrarily to describe image of margin analysis

*2: Alternative pumps, mobile pumps, etc. measures of accident management

[Notes]: Resulfs of this table are not related to table.3 nor fig 2, but are image
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Conditional core damage
probability by random
L ol Auxiliary feed water Feed and breed Mobile failure etc.
feed water | AFwP-MDA I AFWP-MDB| AFWP-TD |  SIP-A I SIP-B PRV pumps (No mobile pumps
/ Mobile pumps)
10K
20K
30K
4 0K

d

mmmmmi 50K

Sequence of accident caused by

fault displacement
AFWP-MDA : Loss of function caused by fault displacement
AFWP-MDB : Loss of function caused by fault displacement
AFWP-TD : Loss of function caused by fault displacement
SIP-A - Assumed 0.01 non-confidence by random farture etc.
SIP-B : Loss of function caused by fault displacement
PRV - Assumed 0.01 non-confidence by random failure etc
OK : Core damage avoidance
CD : Core damage

Loss of fimetion caused by
random failure efe.

AsEmEEEl 6CD 001.70.001
70K
8§ 0K

I— 9CD

EEmEEm| 100K

asmmmml 11CD 00170001

Total CD  0.02.7°0.002

[Note] Consider 2 cases no mobile puumps and mobile pump assumed 0.01 non-confidence by random failure etc.

Fig.2 Examples of application of evaluation for conditional core damage probability
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Conditional core

Marsaft Auxiliary feed water Feed and breed Mobile damage P{'Obabilif}’
feed water - pumps (No mobile pumps
AFWP-MDA | AFWP-MDB | AFWP-TD | SIP-A SIP-B PRV ' / Mobile pumps)
10K
20K
30K
40K
50K
70K
0.0
0.01 8 OK
[Description of branch probability in Fig.3]
Bluc lie: Probability of loss of equipment’s function caused 10 OK

by fault displacement

Green line: Probability of loss of equipment’s function caused
I .
by random failure etc.

[Note] Strictly probability of CD of sequence 9 is not equal to zero, but is able to be

negligible because lower than that of sequence 6 by 2 figures

Fig.3 Examples of image of analysis of conditional core damage probability used by results of fragility evaluation
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