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Fig. 1 Coal production in the top ten coal-producing provinces by the end of 2020

(source data released by provincial energy bureaus)
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Table 1 Statistics of underground space of coal mines in the top ten coal-producing provinces by the end of 2020
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Table 2 Statistical table of available underground space

in coal mine goaf of top ten coal-producing provinces
from 2016 to 2020

2016~2020 4F | HERRME | TUL | TAERPRE X
Hh JE | A RAR | BB | MR
(fznd) (Z52gik) | m | (AZ3LTixk)
M5 46.94 31.99 0.70 8.72
17y 45.96 31.32 0.70 8.54
(S 30. 18 20.57 0.70 5.61
B 10. 19 6.94 0.70 1.89
GigL| 7.21 4.91 0.63 1.65
AR 6.07 4.14 0.74 0.98
LB 5.75 3.92 0.74 0.93
R 5.84 3.98 0.74 0.94
TH 3.69 2.51 0.70 0. 69
e 2.81 1.91 0.74 0.45
&it 164. 64 112.20 30. 41




4 Mo R

it

2024 4F

T, TR R ¢ = 8 T g 38 A ) B R K AE R0 TR 45
TG B ST A PO 1 [X 4 v | R T & B AR A
Ja A 4 AR R ) A B A A b A S, AR R
FE RSP AR, e = ], & 5
JIE AT 1200 JE |, Y8 IKV% G 7R REZY 18000
Jimi/a; SR M IX (R TTA B TTVE AR A
TGP I 700 JA VIRV 5 77 fig 11140 T fi/a,
AT R 7 R R 2 S A AR
IRFFRAT IR MR = b 25 A AT

HRE AT (2018 ) 48 H A9 ) ] R ASE 5 L
A TR FH b T 25 1) 2 19 B ) R 8, A R AR e
S B R A 3 O AR A TR R
23R T2 0.96 123 ok (K 2 .3 3)

It DA AT, AR SR A = A R R
A AR, O« A =10 W] 32 = A5 0 A e g
W RIA A T 25 (Rl oh 5. 83 4257 ok, G I
WIS AR H MR 23 [ 52 0. 96 425 Tk, A it
6. 79 42517 K . @ AR HE R M Y TR = i Al B
o = ] R AR R OR 2 X R
23[R 30. 41 A2 Ik, R BRRIR, =AW
(i) T2 AR A ARE 1 TSR B 1 1] ) FH b 2 [ R
FURTE 37. 2430 Tk BT WL, 3R BRI RIE
RO S FI RS N RS SR U NN o NI ol = 2/ I P
G H T 2 [ R KNS — LB S5 2 AR 1)

FRAE ISR AR LM B AR — 5 T 27 BPIRAS,
FEAER ML T ZS MG A, ok — RS2 R
S R R IANEE BT IS, A 2R RERE AL B Y
o F = I EAT IR, AR R 5 R A s R
Tk B+ B N T
2 PR 2 TRl ZRS AT Y

] e A5 G B

PURRER™ M 25 (8] B A B 97 P 022 e PRI =
[ REE 2R AR 2 T A B AR AL BROE
[l IR 1O ER R 28 WO R A B T
TR BR8] M) AR X, 30 52 401 A
TR (32555 ,2018) , T FEAEMER™ LR 25 (8] A1 H]
A7 A TS A B, I Aok, T 22 4R
TARZ BATAEBLE AR R AL, B SR 2 20T
FSITE o A A H A ) B, i BB M s 1] )
R0 732, 24 ) Ak RE S A D RE AL A A
2
2.1 fE¥theetb #A

S EZ A E it D BN RS S0 ) N
[T FEAEK A8 il Y SRR AT DR, DR
BT =S MR R A RGE 5 T A& TF LR A I 1
T, |22 A i A R A, D G, TR T s T
T REAEAT TREBAT Se RAC S, o F A T 25 1] %

%3 “+SEREEFRA S X ART RASTH A T EASTE

Table 3 Statistical table of underground space available for closed coal mines and tunnels

in major coal-producing provinces during the 13th five year plan period
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Fig. 3 Schematic diagram of the working principle of pumped
storage power station( modified from He Tao et al. , 2021&)
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Fig. 4 Schematic diagram of working principle of compressed
air energy storage power station( modified from Sun Qiang et

al. , 2023&)
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Table 4 Typical demonstration project for geothermal
energy utilization in abandoned mines in foreign

countries ( from Huo Ran et al. , 2019&)

¥ i K
B FE 2 (BT (kW) (C) copP

1 | Jin%X(Nova Scotia) 3.73 18. 00 3.50
2 a5 2% (Heerlen) 2800.00 | 22.0~28.0 | 5.60
3 HZ[E (Hope Shaft) 10. 00 14. 00 3.95
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Present situation and prospect of comprehensive utilization of

underground space in coal mines in China in the new period

HUO Chao" , WANG Lei® , XIE Zhiging" , PAN Haiyang" , FANG Huiming"
ZHAO Yue" , WANG Dandan" , WANG Danfeng"

1) General Prospecting Institute of China National Administration of Coal Geology, Beijing ,100039;
2) China Coal Society, Beijing,100031

Abstract; Long-term large-scale exploitation of coal resources in China has produced a large number of

underground spaces. Directly shutting it down will not only waste underground space resources, but also cause a

series of safety, environmental and economic problems. Therefore, how to scientifically and efficiently solve the

comprehensive development and utilization problem of underground space in coal mines is of great practical

significance for the development of the coal industry and even the national economy. This article takes the main coal

producing provinces as representatives and combines the latest data collected from research on production and

closure of coal mines to deeply analyze the overall situation of underground space in production and closure of coal

mines during the 13th Five Year Plan period. It systematically summarizes the current functional utilization status of
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underground space in coal mines at home and abroad in terms of storage and energy storage, and points out the
scattered resource data information in the current utilization of underground space in coal mines in China, the
overall development and utilization rate is low, related technology research work is still relatively lagging behind,
and there are few mature demonstration projects available for promotion and reference. Four key development
directions have been proposed in the new era, including the construction of coal mine underground space basic
database, utilization system construction, key technology research, and demonstration project promotion.

Keywords: underground space of coal mine; underground space estimation; comprehensive utilization;
utilization model; international trend; present situation in China
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