Management Science and Engineering ‘& #5118, 2024, 13(6), 1126-1136 Hans X0
Published Online November 2024 in Hans. https://www.hanspub.org/journal/mse
https://doi.org/10.12677/mse.2024.136123

£ 5 E W REMMRER ) B S YR
LRI

£ B, M43
WIZRATIE SR, ZOE S5 TR, AR 3R

Woks H . 20244104280 F#HEM: 20244F11H24H; KA H: 20244F11H29H

R

BEE N RIS EHEENRA RS LT, AR ETNEZZEM, 37 RibBBa T HRE
Rig. EFHHBEMKEBRKRERT, BREE I RMEHE. LENERRERIRE. BEUGCEEER
PEMERER, UEHMRRARDNSRERRAKRRNAER, WRERIES)1 b RNRMNLE S Hiri
RIEEL, AN EMNRIER G A BT BK = AEME, SRAETHE . FIARKERT R
o, KA R 2 B AR B B MR ELEATRAF, B Lingo18KAHHE RS, B/EIFHE
AW et TR 4 B R et . B AR SO R 1B 30 /T R B BT R, IR AL AT R

X 5in
i, ERYT, BEPLSLRMR], AR

Design of Reverse Logistics Network for
Power Battery Considering Recovery
Quality and Risk Value

Peng Ren, Huaqiong Liu

School of Transportation and Logistics Engineering, Shandong Jiaotong University, Jinan Shandong

Received: Oct. 28, 2024; accepted: Nov. 24", 2024; published: Nov. 29", 2024
Abstract

With the sharp rise in the sales and ownership of new energy vehicles, as an important part of new
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energy vehicles, power batteries have also been rapidly developed. Under the background of alarge
number of decommissioning power batteries, a multi-objective planning model for the reverse lo-
gistics network of used power batteries was established with the objective of minimizing the cost of
reverse logistics and the risk of residents, considering the risks of transportation and disposal of
used power batteries to the surrounding residents and the uncertainties of the quantity of recycling
and disposal. The triangular fuzzy number of recovery quality is introduced by the uncertain pro-
gramming theory to transform the model deterministically. By introducing the decision-maker’s
preference coefficient, the weighted ideal point method was used to transform the multi-objective
model into a single-objective model for solving the problem. The site selection and quantity of re-
verse logistics network facilities and the flow distribution scheme of used power batteries between
facilities were obtained by calculating cases with Lingo18 software, and the reliability of the model
was verified.
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Figure 1. Recycling process for retired electric vehicle batteries
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Table 2. Distribution of recycling rates by consumption area
2. HEXEGEWESH

X1(A) 1 2 3 4 5

ElE={{)] 1110 760 820 1210 700

Table 3. Collect the relevant data of the detection and classification center

= 3. EYSA I o3 2 DR K IR

X35(B) 1 2 3 4
=N LT AT ()] 2100 1700 2300 1800
It 7 f Ve A (5 7T) 125 165 100 150
AL AL AR (T TT) 10 13 15 14
JE R X FER (CK) 5000 4900 5380 4320

Table 4. Processing center related data

F 4. LEHOEXKE

X 15,(C) 1 2 3 4
=N e AT (L) 1900 1600 1800 1700
It 7 f Ve A (5 7T) 300 360 320 250
AL Ak B AR (T 7T) 40 80 55 73
JE R X FER(CK) 6505 7680 4809 5050
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Table 5. Echelon utilization center related data

F 5. BORFIRHOEXESE

(X i#(D) 1 2 3
I RAbE AR 1200 1500 1700
It 7 f Ve A (5 7T) 1800 1500 1700
B AL IR AR (T TT) 110 230 170
JE R X FER (CK) 4350 5300 5620

Table 6. Distance from recycling market to recycling testing and sorting center (km)
7z 6. BT IAR EYAE 43 25 BB ES (km)

J
! 1 2 3 4
1 20 11 13 32
2 18 31 20 27
3 33 15 21 23
4 26 27 14 21
5 12 43 18 37

Table 7. The distance from the detection sorting center to the processing center (km)
2 7. B o 2 DB B DR B ES (km)

K
J
1 2 3 4
1 31 20 32 18
2 23 27 34 13
3 17 23 40 16
4 21 38 18 23

Table 8. The distance from the detection sorting center to the step utilization center (km)

7% 8. [EYSTAS I 43 2 DB FI A L B9 BE RS (km)

L
J
1 2 3
1 22 18 25
2 18 21 15
3 15 23 26
4 27 32 19
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Table 9. Facility location and traffic distribution of key nodes
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B3: 688.6 B1:210.6
B2: 489.6
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Table 10. The impact of recycling amount on facility location and flow
= 10. BTSRRI, RERFID

X 2R Ll z P ECR I 2 ety AhEE B YR
60% 1,444,188 29154.4 1,2,3,4 1,34 1,34
40% 1,219,073 2444771 1,2,3,4 3,4 1,3
20% 1,017,568 2041857 1,23 4 1
0 837906.2 17004.11 1,23 1,2 1

4.4. FORRE MIF BT )R P13 B2
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Table 11. The influence of improving risk preference coefficient on reverse logistics network design

= 11 RS R T R T E R T EIS

PR 2 5 z P ECRE I 2 2ty AEEEG B YR
0.9 889619.6 16702.55 1,23 4 1
0.7 849029.4 16910.01 1,23 4 1
05 837906.2 17004.11 1,23 4 1
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Table 12. Improve the influence of processing technology on reverse logistics network design
7 12, RS CERARIFE [E4R MR IR RS20

B VORI P L 41 z P ECR A Rl B B VORI P R
+10% 772038.2 16584.54 1,2, 3 4 1
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