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(Supply Chain Network Model Considering Supply Disruption
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Abstract This study proposes a supply chain network (SCN) model considering supply
disruption in assembly industry. For supply disruption, supplier disruption and its route
disruption are simultaneously taken into consideration in the SCN model. With the simultaneous
consideration, the SCN model can achieve its flexibility and efficiency. A mathematical
formulation is suggested for representing the SCN model, and a proposed hybrid genetic
algorithm (pro-HGA) is used for implementing the mathematical formulation. In numerical
experiment, the performance of the pro-HGA approach is compared with those of some
conventional approaches using the SCN models with various scales, and a sensitivity analysis
considering the change of the numbers of suppliers and backup routes is done. Experimental
results show that the performances of the pro-HGA approach are superior to those of the
conventional approaches, and the flexibility and efficiency of the SCN model considering supply
disruption are proved. Finally, the significance of this study is summarized and a potential future
research direction is mentioned in conclusion.
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Table 1 SCN Model with Four Different Scales
Case #of #of #of #of #of #of #of #of # of # of
Supplier  Supplier Main Backup Main route in ~ Backup route in ~ Backup route in -~ Manuf Main route in Retailer
group supplier supplier main supplier main supplier backup supplier  acturer Manufacturer
1 6 10 1 9 1 1 9 1 1 1
2 9 13 1 12 1 12 1 1
3 12 15 1 14 1 1 14 1 1 1
4 15 30 1 29 1 L 29 1 1 1
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Table 4 Experiment Results using GA, HGA and pro-HGA in Scenarios 1 - 3
Scenario 1
Case 1 Case 2 Case 3 Case 4

GA HGA I‘_’Ir(‘;; GA HGA  pro-HGA GA HGA  pro-HGA GA HGA  pro-HGA
BS 45796 45,796 45,796 64450 64,450 64,450 80.742 80,669 80,742 94119 94115 93,752
AS 46263 46296 45796 65144 65238 64,450 81482 81462 80,744 95966 95,635 93,769
CPU 0.820 0.860 1.070 0.840 0.890 1.110 0.940 0.989 1.120 0.994 1.001 1.160

Scenario 2
Case 1 Case 2 Case 3 Case 4
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BS 45796 45,96 45,796 65702 64678 64,450 81,669 81808 80,742 05086 95858 93,752
AS 47,612 47.056 45,796 67,492 66,988 64,585 83,018 83,766 81,113 97,522 97.749 94,676
CPU 0.820 0.860 1.070 0.840 0.890 1.110 0.940 0.989 1.120 0.994 1.001 1.160

Scenario 3
Case 1 Case 2 Case 3 Case 4

GA HGA gg}; GA HGA  pro-HGA GA HGA  pro-HGA GA HGA  pro-HGA
BS 48,193 48045 45,796 65508 65508 64,677 83,627 83520 81482 983290  97.052 95,286
AS 50,008 49323 46,298 67099 68497 65,665 85912 86046 82,502 100,523 100272 96,189
CPU 0.820  0.860 1.070 0.840 0.890 1.110 0.940 0.989 1.120 0.994 1.001 1.160

* Boldface is the best value at each performance

_16_



Journal of the Korea Industrial Information Systems Research Vol.26 No.3, Jun. 2021 :9-22

. Scenario 2: AA| FFA 2FAA F e F
34 289 F FFAUT BP0 A%l
= g FEAY Wy HA27F ol&d 4

. Scenario 3: AA FFA ZFAA A e F
T4 259 F FFATE FHET o] A5l

= e FEAte] wWig) BFETF ol&d Ut
. Scenario 4: HA FFA 2FAA e F
R B R B v B R
o] Agole F & e
%]

Aol W

Table 4% Scenario 1914 3 7}#], Table 5+
Scenario 4914 6 7FAe] tid] GA, HGA,
pro-HGA H<TWHe 3= AFRE B3
o = Ades FAAANAY AFd S Al
Ast7] 98 2E FIwel dsl 103] wvhHE 53
F Fallxl Aol

Table 404 Scenario 12 Case 19 A3 =
B BS HEeA GA, HGA, pro-HGA H<H

AR FAG ANE Qe AL & 5 Ak &

At AS HEZo|AME pro-HGA HowWeol 7|&
AW GA, HGA Ry ok o $-43H,
CPU HZo|A&= GA HHel HGA, pro-HGA
HEHEY ¥ 5% 5%

ATt H=3 Case 19 Ay B4
A T AS & F Ak AT Case
39} Case 4914 = BS & Zo|A HGA, pro-HGA
Aol 2+ 5% FalxsE vEa ok
AS HZoAME pro-HGA HEHe =7 7}
A &435lH CPU HEoAE GA oy
dgrrt 7 e As & F U A+
Scenario 12] Case 1914 Case 4 7}#A] 9] A&
A5 Fge BH, SCN =2de] Ry #He
13} Case 2014+ BS HXolA ZF HW
FYE Zol7b AL TASA] kAN
rdlol 7 HlaA AR = Case 3%
4ol = BS HZolA HGAS pro-HGA
A=}

p

Case
=9
SCN
Case
Ao =7 GA "W Fdx
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= oA Case 1& A|¢3tal Case 2, Case 3,
Case 4 °lA pro-HGA o] 7 53 A
S ¢ F Ay AT CPU HEZIAE
pro-HGA F<WHel &4 &x7 7 =29,
GA He4H < L7 Mg wmE s &

U e Ae

12PN
= 1

Table 5 Experiment Results using GA, HGA and pro-HGA in Scenarios 4 - 6

Scenario 4
Case 1 Case 2 Case 3 Case 4
GA HGA Iﬁg’ e GA HGA pro-HGA GA HGA  pro-HGA GA  HGA pro-HGA
BS 45,796 45,796 45,796 64.677 64,508 64,450 80,750 80,750 80,742 94,958 94.396 93,752
AS 46,276 46,225 45,796 65,222 65.195 64,450 81,525 81,510 80,742 95,995 95,773 93,811
CPU 0.820 0.860 1.070 0.840 0.890 1.110 0.940 0.989 1.120 0.994 1.001 1.160
Scenario 5
Case 1 Case 2 Case 3 Case 4
GA HGA Igrﬁo A GA HGA pro-HGA GA HGA pro-HGA GA HGA pro-HGA
BS 46,042 45,796 45,796 65,508 65.501 64,450 81,650 80,742 80,742 94,681 94,427 93,816
AS 47,565 47,834 45,796 67.100 66,247 64,659 83,358 83,891 81,073 97,340 97,655 94,779
CPU 0.820 0.860 1.070 0.840 0.890 1.110 0.940 0.989 1.120 0.994 1.001 1.160
Scenario 6
Case 1 Case 2 Case 3 Case 4
GA HGA }ﬁg . GA HGA pro-HGA GA HGA pro-HGA GA  HGA pro-HGA
BS 48,146 48,629 45,796 66.418 66,177 64,678 81.911 81,587 80,970 97.430 96.197 95,701
AS 49,279 49,642 45,918 69,169 68.494 65,539 85,345 85,506 82,172 100,127 99,082 96,470
CPU 0.820 0.860 1.070 0.840 0.890 1.110 0.940 0.989 1.120 0.994 1.001 1.160

* Boldface is the best value at each performance
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6. Conclusion
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