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Abstract: China’s mining industry generally has the problems of high carbon emission intensity and extensive energy
consumption. At present, mining is still in the theoretical level of carbon emission accounting, and there is a lack of unified
management and analysis of carbon emission in the process of mining production. In view of the current situation of carbon
accounting in underground mining, the existing accounting methods were summarized, and the carbon emission prediction and
measurement model was constructed by using the whole life cycle assessment method and the carbon emission coefficient
method, combined with the mine production management data and process equipment and other parameters. Based on this, the
MVC software architecture model was used to build a system platform of carbon emission accounting for underground mining,
and the function decomposition and interface design were carried out according to the six main modules of production data
entry, prediction model calculation, measured model calculation, data comparison accounting, carbon perspective analysis and
basic data management. Through the example application of Chengchao Iron Mine, it is concluded that in addition to high-
power and high-energy-consuming process equipment such as lifting and ventilation, transportation, support and pneumatic
drilling equipment are all key carbon emission points, and the error between the predicted data and the measured value is less
than 10% , which meets the accuracy requirements. It shows that the constructed system can effectively realize the prediction

and data analysis of carbon emissions from underground mining. The research results have guiding significance for the
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subsequent carbon reduction work of the mine.

Key words: Underground mining, Carbon emissions accounting model, Carbon accounting platform, Life cycle assessment

method, Carbon emission coefficient method
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PEAT AR IE PP DN I B B0 A0 T 4 SR v ER 1Y 1 B
AR B HE O = T PR R BE . BERIR R B L BR T
R A REBE AT AN T 38 XU HE AR A i 7 1Y
He AR 5 2 H0 5z AL K U8 FIAE 245 T FE AR 2 Y
RE Il B O T A F i HEBR X 42

45 A SRR B B A Y A% RE R R AR i HE
I, 5 TN B E AT S L L6 AR A B MR B X L
R ULA 3. TTLLA Y, TN R R A% AR IR AE S 52
DUE A 0% 22 259 /N T 1006, B Uk 1 8000 A5 L f) 8 A
PE L BEAE X BT LU AR 7= PR HE R 2R AT A5

®3 11 ABHEMEREL

Table 3 Comparison of carbon emission data in November

e HE T IR SEMAE /¢ TAE/t
LW} 2 394.00 2 475.74
1E 24 68.01 71.75
P3| 8.02 8.65
7K e 217.00 212.98
it 2 683.03 2 769.11
4 Zib

(1) 2R FH A= iy JEV A BE AN O 32 01 45 6 ik HE il 3R 4
IO M R T LB B HEBCEE L DA ST T R A
THEEAAL K IPCC AZ SR FRIE SRy e HE O S B
ST AN TSR T 25150 8 1) Al HIE B T 00 4SS 981 i) o g ) Al
HE il 2R B0 0] 1 7 Ll SR B HE A T S A

(2) BT R BAEBR, RGOV 6 8 o A 7= 5
SN LTINS Y B S DU AR R B A o AR A
AL A A0 A B BB 4 B4 6 S 3 T RE AR B X
AL SRR HE O AZ A R AT T AR S AR
THSE R

(3) AR Ay 9 847 B 43 # , 45 SR B,
BRIt 38 KR D) R S A e T A A A s i . X
P11 UL B R B AL A S R T B SR ik s, B
oA A R A S A5 L 5 S AA R 22 N T
10 %%, T ASE 7R 4% 5 K B 220K

(4) RGN AT RS BT R 8 L R 5k HE i i
A% 5 a0 M A AT A BN B T SR B 3

HE R AL E AT B UL A T R R Sk B IR R b
HEAR
5 % 3L #fk (References) :

(1]

2]

(3]

[4]

(5]

(6]

(7]

(8]

9]

(1o]

PG RGBT 5N AT B AR A A 36 W) i 4 2 BF 5
[D]. 22 : 22 Mk, 2023,

DAL Jiawei. Research on the construction of the community
of life for man and nature in the context of global climate
governance[ D]. Lanzhou: Lanzhou University.2023.

WY, BRI AT 0 4 T 16 A A ol B HE OIS 5% 43 5 B 3k i
ARSI P E S, 2023, 32(10) : 40-46.

DONG Ming, LIANG Hongjuan. Analysis of carbon
emission scenarios and discussion on carbon peak path for
non-ferrous metal joint enterprises [ J ]J. China Mining
Magazine,2023,32(10) : 40-46.

NORGATE T, HAQUE N. Energy and greenhouse gas
impacts of mining and mineral processing operations [ ] ].
Journal of Cleaner Production,2009,18(3) :266-274.
T, R RE SR SEOR R R R R R MEDT - b 45 S8 e HE s O
FE AP X 4 L. o e A%, 2017,31(6) :59-69.
YANG Boyu, BAI Zhongke, ZHANG Xiaoran. Carbon
emission from land damage area in large opencast coal
mines: a case study of Pingshuo Mining Area[]]. China
Land Science,2017,31(6) :59-69.

REN Gaofeng, WANG Wei, WU Wenbo, et al. Carbon
emission prediction model for the underground mining stage
of metal mines[]]. Sustainability,2023,15(17):12738.
ZEZE I TR S I RS B 55 OF & B LR R R
(1.8 0 #51,2023,15(4) : 117-119.

LI Yun. Research on the digital design of carbon
management service platform based on the background of
“double carbon”[J]. Green Building.2023,15(4):117-119.
ZHANG Ailing, LI Sha, TAN Lin, et al. Intelligent
measurement and monitoring of carbon emissions for 5G
shared smart logistics [ ] ]. Journal of Sensors, 2022
(1):8223590.

QIAN Yuchong, LENG Jiawei,» WANG Haining, et al.
Evaluating carbon emissions from the operation of historic
dwellings in cities based on an intelligent management platform
[J]. Sustainable Cities and Society,2024,100;105025.

TR, PEAR 220 55 BE T X HeRE i 550 4 ol e HE ik 4 3
LR TG NI ].50 H E # R . 2023.21(7) :174-177.
WANG Changjun, PANG Sen, LI Hao, et al. Application
of blockchain based carbon emission statistics and
management for construction enterprises [ J J.
Management Technology,2023,21(7):174-177.
2V RS B, R OTAR A8 B AT BT A B B R
BT ]. TRERL 2254, 2024,46(2) :209-217,

LI Tao, LI Xiuping, SHANGGUAN Fangqin. et al.

Project

Advancing digital carbon management in China’s steel
industry[ J]. Chinese Journal of Engineering.2024,46(2):
209-217.



234

gL B R S5 A

2025,45(2)

[11]

(12]

[13]

EKAH BJ, AKWAGIOBE J U, UDO S O, et al. A review
on Intergovernmental Panel on Climate Change (IPCC) 1st
to 6th report [ J]. Physical Science International Journal,
2023,27(1) :16-24.

BRAERG AR 9L 2B 55 5T E O A
B B 2 5 5 4 23 i (D). W2 K 48 3%, 2019 (5): 59-67 +
150-151.

QIAN Zhiquan, YANG Laike., JIANG Qiner. The
measurement and structural decomposing analysis of China’s
value-added emission in export trade in the context of global
value chain[ ] ]. Asia-Pacific Economic Review,2019(5) :59-
67-+150-151.

B A L TSI AR, S T b Y U S () A 2R X TS
I i T[] 4 52 o L o (0 0. 3 B 2% 4% , 2024, 79(3) 1 688-711.
ZHONG Shunchang, JTAO Yimeng, YAN Chengli, et al.
The impact mechanism of spatial agglomeration of
construction land resources on the synergistic reduction of
pollutants and CO,[J]. Acta Geographica Sinica, 2024, 79

(3):688-711.

[14]

[15]

[16]

[17]

1 AR A T AR i RO O 3 A AT L R HE TR
BB RERIAT 52 [T ] R B 1 AR ,2023.23(6) :195-200.

XIAO Zhixiong, LI Wei. Research on carbon emission accounting
model of limestone mine based on life cycle assessment method[ ]].
Mining Technology ,2023,23(6) :195-200.

LIU Yang, REN Gaofeng, REN Sitong. Uncovering cleaner
method for underground metal mining: enterprise-level
assessment for current and future energy consumption and
carbon emission from life-cycle perspective[]J]. Minerals,
2021,11(11):1170.
CHEN Xiaodong. YE Yuyao, WANG Fei, et al. The
impact of digital economy on industrial carbon emission
efficiency at the city level in China: Gravity movement
trajectories and driving mechanisms [ J ]. Environmental
Technology & Innovation,2024,33:103511.

GOH Hock Ann, HO Chin Kuan, ABAS Fazly Salleh.
Front-end deep learning web apps development and
deployment: a review[]]. Applied Intelligence (Dordrecht.

Netherlands) ,2022,53(12) :21-23.



