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Abstract

Based on the “double carbon” goal, planning the power battery recycling supply chain network
considering cascade utilization is an effective measure to deal with the problem of decommis-
sioned power battery recycling, meet the recycling demand and promote sustainable development.
Therefore, a power battery recycling supply chain network model aiming at the minimum total
cost was constructed considering the recycling quantity and cascade utilization of different types
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of power batteries, and the Benders decomposition algorithm was used for accurate solution. The
results of random examples verified the effectiveness of the model and method. It provides a ref-
erence for new energy automobile enterprises to establish a sustainable power battery recycling
supply chain network.
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Figure 1. Power battery recycling supply chain network design considering cascade utilization
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Figure 2. Benders decomposition algorithm flow chart
2. Benders /BB A RIZE

T X(19)% R Benders ARALE], i) p RORIEACIRE PR B B0 45 7 i B DSP IR AR A

(a7 Ao vy g ) B A BT 1 DSP (5 — Mt 30(20)7%7 Benders I {7#l, Jirh & iZRiEAR
TR R R B T 1) & DSP ARSI R S5 (oekj ol yd A vlinl ) FETRNHE T ) 75 DSP [ — M F ST 26
4.2. FiolRE R E xR e

PR3 J5 1F 17 8 SP 40 Ffi s
min Y > X+ 2 CnXim+ 2 2 ConXn + 2 D Cop X

keK meM leL meM meM neN neN peP (22)
20 2 CgXog + 2 2 CqnXam+ 2 2 Cu X
neN geQ qeQ meM meM leL
#(2)Z 2((10)
Zqu+[Zka+ZX,mJSY_mUm,VmeM (23)
qeQ keK leL
> X <YU,,VneN (24)
meM
K(13)F 3 (14)

DOI: 10.12677/mse.2024.131002

19 BB S TR


https://doi.org/10.12677/mse.2024.131002

R Tk Ik

il
pati

3(16)
Horf, Y RNY, SRR RS E Y, DY, M.
PRGBSI, oy~ oy B Bos B~ O 051 Oyn Enn Vs Aon vy~ 7 KR

(2)210). H(23)ZEH(24) L KX (13) B X1 MBS &, KT i@ SP #AL N xHETF & DSP, 40~

IR

max Y. e+ oih = > 7 YolUp = 2 A YU, - Y v, U, =Y 7,U, (25)

keK leL meM neN peP qeQ
o+ B~y <Cm ke K,me M (26)
o+ pi-y, <c.,VlieL,meM 27)
—LBon — A < Cn, YMe M, ne N (28)
—Qf—vpﬁcnp,VneN,peP (29)
8,0, -7 <C,VneN,qeQ (30)
En =04~V <Cyn, Vg EQ,meM (31)
—&,<C,,VmeM,lelL (32)
Bon = B + 14,0y + (1= p4,) 07 <0,YymeM,ne N (33)
Bon = B2 +AW- 11,00 +(1-w-,)07 <0,¥ymeM,ne N (34)
ak,a,,ym,/in,vp,ﬂq >0,VkeK,leLmeM,neN,peP,qeQ (35)
Bons B B0 62,5, 6, LI, YmeM,neN,qeQ (36)

FE AR i R MIP 7585 AR B — AN FASBARE 7 LA SRAE 0 R MIP A7 SR {5 LB
T RAR A (5T 8 DSP /330 FARE S S .Y, A1 1Y, (58 RIETRHLR ) |5 UB.L It b R S8L,

LR R ATR
5. BENE IS 54
5.1 SHIRE

H1 T H ATl g s E R B B, S D s, BRI, ARSCRIEAS FIRLRE 6 NS,
£ 300 km x 300 km ) DX 35 A BE AL RS AR AR, B BEVRTAE 20 7 E KOAIBE ORI 2 7 B L [mT 8 A
[80, 120] (Y IX [ FEALAE B IF AR M IEZS 70 A, KRS HI B WL 1 s, AUt i B ik 2 fios.

Table 1. Other parameter settings table
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Figure 3. Solve iterative graphs for each example
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Table 4. Specific decision results table of example 6
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Figure 4. Customer and facility candidate location map
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Figure 5. Customer and facility map after decision
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