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Abstract
By the massive earthquake, which hit east Japan area in March 2011, many supply chains are terribly destroyed and had been
disrupted for a long period. Disruption of a supply chain leads to its financial difficulties. Reducing the risks of supply chain
disruption is an important issue. However, there have not been effective ways for the disruption risk management. In this paper,

we propose a method to determine the optimal policy that can balance the trade-off between efficiency and robustness in a

supply chain. Simulation results show the validity of proposed method.
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Table 1 Requirements of Supply Chain Management
and Supply Chain Risk Management

Requirement

Relationship

DOWNT 5.

Supply Chain Managemet Increase efficiency

Reduce opportunity loss Trade-off

Supply Chain Risk M

Reduce restoration time
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Table 4 Parameters of the Simulated Annealing
in the Simulation

Item Value
Number of Trial 1,500
Initial Temp 100
End Temp 0.01
Cooling Rate 0.92
Initial Repeat 100
Changing Rate 1.02

Table 5 Parameters of the Supply Chain Simulation

Model
Final Demand (Average) 3,500
Final Demand (Variance) 50
Safety Stock 1,000
moving average 5
Unit Price 1,000
Stock Holding Cost Per Unit Quantity 100
Cost for Diversification of Suppliers 5,00,000

Table 6 Definitions of Limit States in the Simulation
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Table 7 Definitions of the Influence Productive
Capacity Receives by Disaster

Rate of
Capacity

Restoration

Classification Properties Probability

Degradation

(o)

(Time) (%)

Collapse

Serious Damage 80 130 50
Half Damage 50 100 5
Slight Damage 20 90 5

Table 8 Definitions of the Influence Transportation
Capacity Receives by Disaster

Rate of
Capacity

Restoration

Classification Properties Probability

Degradation

(%)

(Time) (%)

Collapse 40
Serious Damage 80 130 50
Half Damage 50 100 5
Slight Damage 20 90 5

Table 9 Definitions of the Influence Infrastructure
Capacity Receives by Disaster

Rate of Restoration
Classification (.apactt:v Properties Probability
Degradation
(%) (Time) (%)
Collapse 100 50 40
Serious Damage 80 40 50
Half Damage 50 25 5
Slight Damage 20 10 5

Table 10 Development Environment of the Simulator

Definition
Microsoft Visual Studio Professional 2013

Item
Development Tool

Development Language | Visual C# 2013

Table 11 Runtime Environment of the Simulator

Item Definition
0s Windows10 Pro
CPU Intel® core(TM) i5-2400 CPU @ 3.10GHz
Memory 16.0GB
Kind of System | 64bit Operating System x64BaseProcessor
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Table 12 Target Values and Ideal Values

Item Target Value Ideal value
RTO(Fatigue Limit State) 30 0
RTO(Serviceability Limit State) 15 0
RTO(Ultimate Limit State) 5 0
MTPD 200 0
Total Cost 45,000,000 0
Stock for
Storel Anti-Disaster
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|
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Fig.15 Approximately Optimal Solution
by proposed Method
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Table 13 Target Value and Ideal Value
(Case of Moderating Restoration-Related Target Value)

Ideal value

Target Value

RTO(Fatigue Limit State) 40 0
RTO(Serviceability Limit State) 30 0
RTO(Ultimate Limit State) 10 0
MTPD 200 0
Total Cost 45,000,000 0
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Fig.17 Approximately Optimal Solution
by proposed Method
(Case of Moderating Restoration-Related Target Value)
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Fig.18 Approximately Optimal Value
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