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Mining Scheme Optimization Considering Carbon Performance Under the “Dual Carbon” Goals
PEI Mingsong s LIU Lins DAI Guangjun, LI Xiaowei , CHEN Aizhang, LIU Hai, SI Xiaohua
(Hubei Institute of Metallurgical Geology (Central South Institute of Metallurgical Geology), Yichang, Hubei 443003, China)

Abstract: The development and utilization of mineral resources not only provides a material basis for the development of the
national economy, but also a key “battlefield” for carbon emission reduction under the “dual carbon” goals. In order to realize
the low-carbon development of mines, based on the previous evaluation indexes of mining scheme optimization, the carbon
performance related indexes were introduced, and the weighted grey relational mining scheme optimization model considering
carbon performance was constructed. Taking a mine in China as an example, in addition to safety, economic and technical
indicators, carbon performance indicators such as average carbon performance were introduced. The weight of each index was
comprehensively determined using game theory, and the four mining schemes of stage room subsequent filling mining, open-pit
stratified stepped mining, open-pit stratified stepped mining (35%) and stage room subsequent filling combined mining, open-
pit stratified stepped mining (60%) and stage room subsequent filling combined mining were evaluated. Finally, it is
determined that open-pit stratified stepped mining is the optimal scheme. Compared with the optimization results without
considering carbon performance, the introduction of carbon performance index makes the weighted grey relational grade of each
scheme change, which proves that it is of great significance to consider carbon performance index under the “dual carbon”
goals, which meets the requirements of developing green mining and can provide reference for mining scheme optimization of
mines under the “dual carbon” goals.
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Fig.1 3D model of the mine

(R Bt A 30l 350 A0 R T 39 1 3 AR AL
L BT Ak A DX ST A R B A% 5 22 R L 25 A AT
BEPA N T BRI 5 9 T R A . [ i 2%
BB LAY A5 AR P G T B HE O B EEK
LN i R L (3 N ol - SN 3 NI B 1
O
32 HUERE

A b R e e R MR A A 1 T A B
B A M EE RO 2% L XM AR L
A LR T A SR A JT A - B B s i e TS HOT R
(TR DBwRPEGHRIFROTE 2. R =
B BT R (35 00) FIB Be#™ 57 il Jm 58 BUHK 5 T 2R
7 % 3) LUK #E KA 6 Hr 2R (60 70) Ml Bear
P Wil Je SEIUBR 5 TP R (O5 58 4) . bk Ir RS e
LAERAE T LR R B R . T T AT,
R TP RIS 3 MR 4 ¥R Ee Kor )2 B Hr TR
SCER IR FREATHL R T R AEER KRR Mt TR 2
[ 951 B ) DR 22 7 AR JREJE R 50 m,
3.3 EBUTMiEAR R ERE

HRAE AT IR ALY, B 11 IR J5 52 D0 8 19 WA 45 A
FARATE HA LA BRSO H Y FE bR . AR A
W 4RI TT S AR AT B O R B X JTTR
R A X, BT X, AR X MENE




46 ok B R 5 A

2025,45(5)

TEOT TR b5 BEIRCEE 5 ISR 3 X A 7 BE T K
MEGFEIE X B A L85 TR X 2R B A7 A0
X EFEMHMES R X, A ESENE X AN
AR5 T BIFE b5, Ve U 4 WA HE 2 B X, MR
MAGRIE X, HUMACTEE X 15 22 407 1Y
FER 8 UL 4 B HE CRE X A AR R X5
PR GTRL X 6 LTS X ST R HE AR X
BN B G RAA R 45

AP BUE E 245 S LR E MBS A B
PR LR AT 00 E AT DUR LI 2] . — 2
TR 2 7% 3 MIr % 4 P RIPREG SR K &
F v R0 R AR A ) SR AR v s R AR B IR IX
IR 2R 3 S Tk S M 2 ml i o A A R R IR = A
R T RE 2K P AR A B BE K 52 1 I 1] 4% B 10 a
THE Y1 [ B3k E 1 AN T s = SRR KF 2% 80
I B e R4 5 A LB RE L DR TN R
KRG

— JBETT 75 AT LA 7 RE T 2 1 E Y U AT Ak TG
WRERR RIPR B IF Rk R B A PR HOg e, T
FEHUIR I A A1 v 7 25 Bk A4 D7 4 Bk HE ik 7

2 55 391 A OS5 TS AR A5 S 2 1 RD R B AN . 8 1l
TF2R iF BT I BILAR B 25 B0 22, 7T 20 i e i P X
# iz B A KA SR IR LB L s B
B AZIHLFHE P B EECR 4 s AL LA S B
Tl B AN, A B A B O e i A . R
K24 S L B HE DR AR B R A A
T3] 42 e 5 P8 g HE T LA 1 2 BE SCRiR [ 6 e I, L% 2.,

F2 TULBRHMETF

Table 2 Carbon emission factors of mines
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AP Ha, T (e A R L ) 0.858 7 t/(MW « h)
Tk R A 4 95.000 0 t/hm?
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Table 3 Evaluation indices of each scheme

WIES X1/Tt X,/(Gt/v X3/t X, X5/ % X X/ % X5/ (T t/a) X,
1 338.24 85.00 7 643.54 0.00 85 X 5.00 22.76 Lgii3
2 385.25 54.00 5 326.69 7.01 95 5 0.00 25.96 B 5
3 343.60 64.79 6 306.72 1.75 89 Bl 2.79 22.77 b3
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4 BN %5 %5 Ezng= 18 558.07 2 435.59 13 640.65 B 59.89
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Table 4 Quantification of some evaluation indicators

FE X./Ou/ X Xo X X Xi» X X7

1 85.00 0.90 0.6 0.90 0.90 0.20 0.40 0.2
2 13.00 0.10 0.2 0.70 0.20 1.00 0.90 0.8
3 54.49 0.35 0.9 0.63 0.40 0.48 0.50 0.4

36.96 0.60 0.9 0.58 0.65 0.68 0.65 0.6
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Table 5 Grey correlation of each scheme
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Table 6 Grey correlation of each scheme without the

consideration of carbon performance indices
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