G-9

e
=

T

HEEMMIZE TSR

=5
2=

54

BFDBCP - LCPIZEA9 5 W%

Research on BCP and LCP under Large Power Outage in Cold Climate
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On September 6, 2018, Hokkaido Iburi Eastern Earthquake occurred, causing blackouts and massive water outages
throughout Hokkaido. Many people have fallen into energy refugees. In a later questionnaire survey, we investigated the
actual situation and found that there were many people who were concerned about the measures against the earthquake in
winter. On the other hand, Sapporo City has evacuation standards in various cases, such as summer and winter, but it is not
accurate because evacuation standards are limited. Therefore, evacuation criteria based on the questionnaire survey are
formulated, and quantitative BCP and LCP evaluation methods are established, and a method for improving BCP and LCP
abilities using them is proposed. In Sapporo City or the region, we will identify the current issues in the region and pro-

pose how to respond to the blackout in winter.
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Tablel Top events and elements
Building Type | Top Event | Winter Element Factors derived from Survey
Detached Life WlthOUt Room Waterx Foodx Electricityx
House Evacuationx | Temperaturex
Apartment Life Wltr.]OUt Room Waterx Foodx Electricityx
House Evacuationx | Temperaturex
Office Usual Room .
Building Businessx Temperaturex Waterx Foodx Electricity>
) Usual Room L I
Hospital Businessx Temperaturex Waterx Foodx Electricityx Dialysisx
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Fig.6 Fault Tree of Office Buildings
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Fig.7 Fault Tree of Hospitals
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Fig. 8 Create BDD from FT Fig.9 Apply simplified rules to BDD

Table2 Minimum cutting set for each building type

Table4 Q value for building type

Building Type Minimum Cut Set Q-Value[W/m2K]
Detached Houses T=(A+F-G-H-I-J)+(B-C-K-L)+(D-E)+(H-I-J) Age Detached [Apartment]| Office ]
Apar_tment.H_ouses T=(A+F:G-H-I)+(B:C:J-K:L)+(D-E)+(H-I) MeuEE House |Building Hospital
Office B9|Id|ngs T=(A+F-G-H-1-1)4+(B-C-K-L-M)+(D-E)+(H-I-J) 1961-1970 6.2
Hospitals T=(A+F-G+H-1-J)+(B-C-K-L-M)+(D-E)+(B-C-K-L-M-H-I-3-H-I-J)+(H-I-J) 2.99 2.99 2.99
Table3 Failure rate® 1971-1980] 4.2
Basic |Detached House|Apartment House| Office Building Hospital 1981-1990 2.5 2.7 2.7 2.7
Even 0 1 0 1 0 1 0 1 1991-2000 1.7 1.67 1.67 1.67
A__[(GIS®][IGISD] | [GIS®] [ (GIS®] [[GIS®] | [GISD] [[GISD][[GIS®D]| [2001-2005] 1.6 161 161 | 1.61
B |100.0 | 0.0 [100.0 | 0.0 [100.0 | 0.0 [100.0 | 0.0 2006- 1.3
C 67.9 | 32.1 67.9 32.1 67.9 32.1 [67.9 | 32.1
D 100.0 | 0.0 100.0 0.0 100.0 0.0 100.0 | 0.0
E 47.0 53.0 47.0 53.0 47.0 53.0 47.0 53.0
F 21.1 78.9 21.1 78.9 36.3 63.7 | 45.8 | 54.2
G 11.3 | 88.7 11.3 88.7 56.5 43.5 | 56.5 | 43.5
H [x] [x] | [GIs®@]|[GIS®@]]| 6.0 94.0 6.0 94.0
I [GIS@]|[GIS®@]| 78.0 22.0 |[[GIS@]|[GIS@]|[GIS@]|[GIS@]
] 78.0 | 22.0 0.0 100.0 | 78.0 22.0 | 78.0 | 22.0
K 0.0 100.0 | 86.4 13.6 0.0 100.0 | 0.0 |100.0
L 2.2 97.8 2.2 97.8 69.6 30.4 79.6 20.4
M X X X X 2.2 97.8 2.2 97.8

i
Fig. 10 Minimum cutting set-chief method
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Fig. 11 BDD
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Fig. 12 FT&BDD calculation results

Kashiwagaoka Junior High School (BDD)
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P (T)'s Decrease rate
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