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Development status of coal mining in

China

by X. Liu, L. Li?, and Y. Yang'

Synopsis

Coal mining in China is facing the transition from output to quality. Based on the total mining capacity and
average production, the current situation of coal mining at mine, city, and province levels is analysed, and
data in support for the layout of sustainable mining development and the optimization of output provided.
The results show that 87% of China's coal is mined by underground methods, with an average production
capacity of 0.93 Mt/a per mine. Open pit mining accounts for 13%, with an average mine production capacity
of 5.73 Mt/a. The average mining capacity of coal mines in China is 1.05 Mt/a, with 1181 coal mines with an
average capacity less than 0.3 Mt/a, accounting for 35% of the total coal mines but contributing only 4.51%
to output. They are distributed in about 48 cities in six provinces, seriously restricting the transition to green
coal mining. The coal industry should speed up the closure of small coal mines in key provinces and cities,
eliminate outdated production capacity in the central region, increase the speed and proportion of coal
resources moving westward, and promote high-quality development of coal mining.
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Introduction

Coal is the lifeblood of industry. The world’s annual output is nearly 8 Gt/a. Ten countries — China, India,
Indonesia, the USA, Australia, Russia, South Africa, Germany, Poland, and Kazakhstan - produce more
than 100 Mt/a and account for 95% of the world’s total output. China, the largest producer, accounts for half
of world production, (Figure 1).

The large amount of coal production in China is related to national conditions. China's resource
endowment is rich in coal, but lacking in oil and gas, and coal resources account for more than 68% of
primary energy production in the long term. Until 2020, coal accounted for 67.2% of China’s total energy,
while oil and gas supplied only 6.8% and 6% respectively, as shown in Figure 2.

China has always emphasized food and energy security. Coal is the mainstay of China's energy
security, and coal guarantees stable domestic prices and smooth operation of the economy. The active and
controllable role of coal is reflected in two main aspects. Firstly, capacity can be increased or decreased
according to the national demand. For example, during the 2016 energy surplus, the state required coal
mines to organize production according to 276 working days, resulting in a 16% drop in production to
3.41 Gt/a. Secondly, China’s coal-to-liquids (CTL) industry uses coal as a raw material to produce oil and
petrochemical products by either a direct or an indirect coal liquefaction process, with capacities of 1 Mt/a
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Figure 1—Major coal-producing countries Figure 2—Energy structure in China
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and 4 Mt/a respectively. The current international and regional
situation is profoundly complex and changeable, and various
challenges and uncertainties have increased significantly. In the
first half of 2022, coal production reached 2.19 Gt. Variations in
production over the last decade are shown in Figure 3.

By the end of December 2018, China had 3373 fully-licensed
coal mines with a total output of 3.53 Gt/a, with an average
production capacity of 1.045 Mt/a /mine, comprising 0.93 Mt/a per
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Figure3—China's coal production in the last decade

mine for underground mining and 5.73 Mt/a per mine for open-

pit mining (National Energy Administration, 2019. Coal mining is
carried out in about 25 provinces, mainly concentrated in 176 urban
areas, the details of which are shown in Table I, and the mining level
distribution is shown in Figure 4. It is worth stating that the history
of Taiwan's coal mines spans about 125 years, from the first officially
operated coal mine by the Chinese Qing Dynasty government in
Baduzi, Keelung, in 1876, to the closing of the last coal mine around
2000.

At present, the regional distribution and technology level of
coal mines in China vary greatly, and advanced and outdated coal
mining technology coexist. There are 41 working faces of 10 Mtp/a
in China, including 25 underground and 16 open pit. However,
there are also 1181 mines with an annual output of less than 0.3
Mt/a (1176 underground and five open pits), accounting for 35% of
the total number of coal mines but only 4.51% of the total output.
This shows a serious imbalance between quantity and output. In
order to advance the national three-year action plan for the special
rectification of work safety, in the next three years, small coal
mines with an output of less than 0.3 Mt/a will be disposed of by
category and more efforts will be made to close them. By 2022,
the proportion of large coal mines in China will reach more than
70%. At the same time, the level of mechanization, information,
automation, and intelligence of coal mines will be improved. There
are 41 coal mines with an output of 10 Mt/a or more in China,

Table I
Breakdown of China's coal production
No. | Province No. of | No.of | Main coal Total production | Underground production | Open pit (Mt/a)
cities | mines type (Mt/a) (Mt/a)

1 Shanxi 11 616 Anthracite 963.2 894.6 68.6
2 Inner Mongolia 11 357 Lignite 853.95 559 294.95
3 Shaanxi 7 231 Coking 443.78 443.78 0
4 Xinjiang 10 94 Bitumite 167.66 90.86 76.8
5 Guizhou 7 442 Anthracite 157.27 157.27 0
6 Shan-dong 10 106 | Bitumite 147.48 147.48 0
7 Henan 12 188 Coking 146.38 146.38 0
8 Anhui 5 43 Anthracite 13441 13441 0
9 Hei-longjiang 10 349 Lignite 87.9 85.26 2.64
10 Ningxia 4 23 Anthracite 70.6 69.65 0.95
11 Hebei 6 41 Lignite 66.72 66.72 0
12 Sichuan 12 316 Anthracite 61.52 61.52 0
13 Gansu 7 41 Lignite 47.44 47.44 0
14 Yunnan 11 137 Lignite 42.14 28.24 13.9
15 Liaoning 7 25 Coking 39.64 36.14 35
16 Jilin 6 33 Coking 20.01 20.01 0
17 Chong-qing 11 37 Coking 16.67 16.67 0
18 Jiangsu 1 7 Bitumite 13.6 13.6 0
19 Hunan 7 91 Bitumite 12.8 12.8 0
20 Jiangxi 7 115 Anthracite 9.84 9.84 0
21 Guangxi 5 21 Lignite 7.35 7.15 0.2
22 Qinghai 2 14 Coking 7.15 49 225
23 Fujian 3 25 Anthracite 5.49 5.49 0
24 Beijing 2 2 Anthracite 22 22 0
25 Hubei 2 19 Anthracite 1.89 1.89 0
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Figure 4—Geographical distribution of coal mining in China according to capacity (National Energy Administration Notice No. 2 of 2019)

with a combined production of 666.4 Mt/a (Ministry of Emergency
Management, 2020).

In this paper we consider coal mining from three levels: mine,
city, and province, which provides data support for the proactive
strategic layout of coal resources in China.

Types of coal mining in China

Mining type

Due to national conditions and geographical differences, coal
mining is dominated by underground mines, accounting for 87%of
the total output. The production capacity of underground and open
pit mines is shown in Figure 5 and Table II.

Underground mining
China has 3292 underground coal mines with a total output of
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Figure 5—Number and capacity of underground and open pit mines

Table IT
Breakdown of China's coal production

Type of mine | Number | Capacity (Mt/a) Average (Mt/a)

Under-ground 3292 3063.3 0.93

Open pit 81 463.79 5.73
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Figure 6—Distribution of underground coal mines by capacity

3063 Mt/a and an average production capacity of 0.93 -Mt/a. The
distribution by capacity is shown in Figure 6.

One quarter of the underground mines are classified as high-
yielding (>1 Mt/a). Production capacity is mainly concentrated
in those mines with an annual output of 1 Mt/a or less, and the
contribution to output is low, which seriously drags down the coal
mining level. The greatest number of mines (1288, 39%) are in the
category 0.3-1 Mt/a, contributing 24% of the underground output.
There are 1176 mines with a production capacity of less than 0.3
Mt/a, accounting for 36% of the total number of underground
mines, and the output contribution is only 4.5%. The mainstay of
China's coal output is the mines with an annual output of over 1
Mt/a, among which 803 have an annual output of 1 to 10 Mt/a,
accounting for 24% of the total, and the output contribution is as
high as 59.9%. There are 25 mines (less than 1% of the total) with an
annual output of 10 Mt/a or more, the output contribution of which
is 11.6%.

The smaller mines (<0.3 Mt/a) are concentrated mainly in
the- southern and eastern regions. Mining at this small scale causes
serious safety, economic and ecological problems. The current focus
of production capacity reform is therefore to close mines of less
than 0.3 Mt/a capacity, reduce the number of mines in the 0.3-
1 Mt/a category, and increase the number of mines with production
capacity of more than 1 Mt/a.
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Figure 7— Production distribution of open pit coal mines

Production Percentage

Open pit mining
There are 81 open pit mines, with a total output of 463 Mt/a and
an average production capacity of 5.73 Mt/a. Open pit mines are
concentrated in nine provinces, with Inner Mongolia, Xinjiang.
and Shanxi accounting for 95% of the open-pit output. Production
varies widely, with Inner Mongolia producing 290 Mt/a, while
Guangxi produces only 200 kt/a. The number of medium-capacity
open pit mines (0.3-10 Mt/a) is large, but the number of high- and
low-capacity mines is small.Nevertheless, open pit mines with a
capacity of over 10 Mt/a make a substantial contribution to the total
output, as shown in Figure 7.

There are 36 open pit mines in the 1-10 Mt/a category,
accounting for 44.4% of the total number of mines but only 30.08%

Table IIT
Distribution of coal mining by city
No. | City No. of mines Capacity (Mt/a) Max. (Mt/a) | Min. (Mt/a) | Av. (Mt/a)
1 Ordos 237 555.8 35 0.3 235
2 Yulin 104 337.5 18 0.3 2.06
3 Shuozhou 55 174.9 20 0.9 3.18
4 Changzhi 83 137.9 8 0.5 1.66
5 Jincheng 94 108.4 8.3 0.3 1.15
6 Lvliang 74 97.7 6 0.6 1.32
7 Jinzhong 99 97.2 5 0.3 0.98
8 Hulunbuir 19 96.05 35 0.3 5.06
9 Jining 45 86.08 7.5 0.39 1.91
10 Xilimgol 16 83.05 20 0.3 5.19
11 Datong 41 81.3 15 0.3 1.98
12 Xinzhou 40 77.6 8 0.9 1.94
13 Linfen 66 74.1 3 0.45 1.12
14 Changji 20 61.52 10 0.12 3.08
15 Liupanshui 128 60.48 2.8 0.15 0.47
16 Yangquan 36 59.65 8.1 0.45 1.66
17 Bijie 161 55.75 1.65 0.15 0.35
18 Huainan 12 55 9 1.8 4.58
19 Tongliao 17 53.95 18 0.3 3.17
20 Yinchuan 11 48.75 12 0.3 443
21 Taiyuan 22 43.95 4.5 0.6 2
22 Yanan 22 40.45 8 0.3 1.84
23 Zhengzhou 93 39.98 3 0.15 0.43
24 Hami 11 37.4 10 0.6 34
25 Wuhai 35 34.55 2.7 0.3 0.99
26 Pingdingshan 29 32.37 4.05 0.15 1.12
27 Huaibei 18 31.06 3 0.45 1.73
28 Xianyang 13 31.01 5 0.3 2.39
29 Tangshan 8 26 5.7 1 3.25
30 Fuyang 3 26 11.4 5 8.67
31 Handan 19 24.87 3.6 0.15 1.31
32 Pingliang 19 24.48 4.8 0.15 1.29
33 Jixi 105 23.19 24 0.04 0.22
34 Qujing 95 19.98 1.15 0.09 0.21
35 Hegang 47 19.52 4 0.06 0.42
» 22 JANUARY 2023 VOLUME 123 The Journal of the Southern African Institute of Mining and Metallurgy
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Table III (continued)
No. | City No. of mines | Capacity (Mt/a) | Max. (Mt/a) | Min. (Mt/a) | Av. (Mt/a)
36 Heze 7 19.4 7.5 0.9 2.77
37 Chifeng 13 19 8 0.3 1.46
38 Shangqiu 8 18.45 5 0.45 2.31
39 Shuang-yashan 49 17.46 2.6 0.04 0.36
40 Taian 21 17.15 1.7 0.3 0.82
41 | Chongging 37 16.67 1.8 0.12 0.45
42 Qianxi 55 16.26 1.2 0.15 0.3
43 Zaozhuang 20 16.1 2.75 0.3 0.81
44 Suzhou 7 15.55 3.85 0.45 222
45 Qitaihe 96 15.25 1.9 0.03 0.16
46 Tulufan 21 14.81 4 0.6 1.06
47 Sanmenxia 10 13.68 4 0.36 1.37
48 Xuzhou 7 13.6 4.45 0.45 1.94
49 Tongchuan 11 134 24 0.3 1.22
50 Dazhou 93 13.22 6 0.06 0.14
51 Zunyi 50 13.17 0.6 0.15 0.26
52 Tieling 6 13.15 33 0.6 2.19
53 Hani 6 12.5 10 0.15 2.08
54 Aksu 13 12.43 4 0.15 0.96
55 Weinan 14 11.97 2.4 0.3 0.86
56 Xuchang 14 11.7 2.4 0.15 0.84
57 Baiyin 9 11.5 3 0.15 1.28
58 Ili 8 11.31 6 0.21 1.41
59 Shenyang 5 10.75 4.05 1.1 2.15
60 Tarbagatay 9 10.69 5 0.09 1.19
61 Yuncheng 6 10.5 6 0.6 1.75
62 Luoyang 12 10.36 1.8 0.15 0.86
63 Xingtai 9 10.3 3.9 0.3 1.14
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Figure 8—Ranking of coal capacities by city
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of the output contribution, which is lower than the average level.
There are 24 mines (29.6% of the total) with a production capacity
of 0.3-1 Mt/a, contributing only 2.78% to the output, which is

much lower than the average level. Five mines (6.2% of the total)
have a capacity of less than 0.3 Mt/a, with an output contribution

of less than 0.1%. There are 16 open pit mines with positive output
contributions, all of which have a production capacity of more than
10 Mt/a, and for which the output contribution is as high as 67.06%.
Based on the comprehensive comparison, it can be seen that the
production capacity level of open pit mines is seriously polarized.
The low contribution rate of mines with a production capacity of
less than 10 Mt/a affects the average mining level. The lower the
production capacity, the more obvious it is. Therefore, it is necessary
to speed up the closure of open pit mines with a production capacity
of less than 1 Mt/a.

City ranking of China's coal mining
There are about 176 cities in China engaged in coal mining, and due
to regional differences, the output varies greatly. There are about
63 cities with coal production capacities of more than 10 Mtp/a,
with a combined capacity of 3248 Mt/a, accounting for 92% of total
production. The distribution of mining by city is shown in Table
III. Based on the national average coal production capacity of 1.045
Mt/a, the urban mining levels are shown in Figure 8.

Ordos, Yulin, Shuozhou, Changzhi, and Jincheng are among
the cities that produce more than 100 Mt of coal annually. With
a combined output of 1314.5 Mt/a, about 25% of total coal
production, these five cities are the ‘capitals’ of modern coal mining.
Among them, Shuozhou has the highest annual coal output and
Jincheng the lowest, but all of them are better than the national
average capacity. There are 14 cities with an annual coal output of
50-100 Mt/a, with a combined output of 1039.4 Mt/a, which can
be regarded as the core cities for coal mining. The average capacity
in this group varies widely. Xilingol has the highest annual coal
output and Liupanshui the lowest. There are 26 cities with a coal
production capacity of 15-50 Mt/a, with a combined output of
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Figure 9—Coal production capacity by province
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674.9 Mt/a, which can be regarded as the reserve force of modern
coal mining cities. There are still 113 cities with less than 10 Mt/a
capacity, and their combined capacity is 278.29 Mt/a.

The level of urban coal mining depends not only on the output
of coal, but also on the number of coal mines. Fuyang has the
highest annual coal output, while Dazhou has the lowest, with 34%
of the cities in this echelon below the national average. Ordos, the
city with the largest coal output, has a large number of coal mines
(237). However, after calculating the average value, its production
capacity is lower than that of Fuyang. The reason is that Fuyang has
only three coal mines (annual output 11.4, 9.6, and 5 Mt/a), and its
production capacity is higher after calculating the average value.
Secondly, Xilingol, Hulun Buir, Huainan, and Baoji have higher
average coal production capacities. Xilingol has 16 coal mines,
including four open-pit mines with an output of 10 Mt/a and three
open-pit mines with an output of more than 5 Mt/a, raising the
average coal production capacity in the region. Hulunbuir has 19
coal mines, and its average production capacity is high because
it has two open-pit mines of more than 20 Mt/a. The average
production capacity of 16 coal mines in Huainan was increased after
the elimination of two low-yielding mines. Baoji has only two coal
mines (annual output 5 and 4 Mt/a) and its average coal production
capacity is relatively high.

Dazhou (Sichuan), Southwest Guizhou Autonomous Prefecture
(Guizhou), Zunyi (Guizhou), Qujing (Yunnan), Jixi (Heilongjiang),
and Qitaihe (Heilongjiang) are cities with annual coal output of 10
Mt, but the average production capacity is less than 0.3 Mt/a. Their
common characteristics are low total coal output, a large number
of mines, and low average coal production capacity, which are the
key points for optimization and reform. In general, there are 44 coal
mines with an average production capacity of more than 1.045 Mt/a,
accounting for about 70% of the major coal-mining cities.

Generally speaking, in China, the greater the capacity, the more
stringent environmental and ecological protection requirements,
and the higher the overall efficiency. It can be seen that there is still
much room for improvement in both the number and average coal
production capacity of coal mines.

r3.5

Average capacity / Mtpa
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China's economy is mainly concentrated in the south, and coal
mining is mainly in the north. The areas of coal production and
consumption are adversely distributed, and since the transportation
cost is high, the low-capacity coal mines in the south have remained
in production. With advances in technology and the construction
of west-east power transmission lines, five clean energy bases have
been established in the north to transport coal south, and the small
mines are about to be closed.

Interprovincial coal production level

Provincial coal output and capacity

China has 25 provinces and municipalities directly under the
Central Government engaged in coal mining, and their output and
capacities vary greatly due to their wide geographical distribution.
The output status and average coal production capacities are shown
in Figure 9.

Eight of China's major coal-producing provinces (Shanxi, Inner
Mongolia, Shaanxi, Xinjiang, Guizhou, Shandong, Henan and
Anhui) produce more than 100 Mt/a of coal, and can be regarded as
the first echelon of coal production. Among them, the production
capacities of Guizhou and Henan are lower than the national
average.

There are 11 provinces in the second echelon of coal production,
with outputs between 10 and 100 Mt/a. These are Heilongjiang,
Ningxia, Hebei, Sichuan, Gansu, Yunnan, Liaoning, Jilin,
Chongging, Jiangsu, and Hunan, among which Hunan, Sichuan,
Heilongjiang, Yunnan, Chongqing, and Jilin have significantly
lower outputs than the national average. The coal output of the
third echelon is relatively low, and is concentrated mainly in six
provinces, namely Jiangxi, Guangxi, Qinghai, Fujian, Beijing, and
Hubei. Except for Beijing, the coal outputs of these provinces are
all lower than the national average. From the perspective of coal
output and average production capacity, the six provinces in urgent
need of reform are Jiangxi, Hubei, Hunan, Sichuan, Fujian, and
Heilongjiang. The mines account for 27% of capacity, but the coal
output contribution is only 5% and the average coal production
capacity is less than 0.3 Mt/a.

Similarly, taking the average coal production capacity of 1.045
Mt/a as the baseline, the provinces at the higher level are Shanxi,
Inner Mongolia, Shaanxi, Xinjiang, Shandong, Anhui, Ningxia,
Hebei, Gansu, Liaoning, Jiangsu, Qinghai, and Beijing. The main
reason for the high average coal production capacity of these
provinces is that they have geographical advantages, good coal
storage conditions. and large reserves, which are the main areas
that the coal mining strategy is concerned with. Another reason is
that outdated production capacity is constantly eliminated and the
mining level is improved, such as in Shandong, Beijing, Jiangsu, and
other regions.

The provinces with low average coal production capacity are
mainly located in southern China, with complex geographical
conditions, low total production, and many coal mines, which
should be paid close attention in the future coal production
capacity reform. In order to implement this reform, the country
put forward the requirement of classification management of
coal mines with an annual output of less than 0.3 Mt/a. Jiangxi
Provincial Administration of Coal Mine Safety has developed an
implementation plan for classified disposal of coal mines less than
0.3 Mt/a in the province. The implementation plan clarifies the
overall requirements, main tasks, and safeguard measures, and calls
for the accelerated closure of coal mines with an annual output

The Journal of the Southern African Institute of Mining and Metallurgy
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of 0.9 Mt/a or less in Pingxiang city, and the resolute elimination
of mines with an annual coal output of 0.9 Mt/a or less that do

not meet the standards of industrial policy, safety, environmental
management, and amount and quality of resources (National Coal
Industry Network, 2020a).

Although Guizhou and Henan are major coal-producing
provinces, their mining capacities are lower than the national
average, so outdated coal mines should be eliminated as quickly
as possible. In April, Guizhou province closed 254 legal coal
mining operations with a capacity totalling 135 Mt/a as of end
2020 (Guizhou Province, 2020). In 2020, Henan province will
eliminate coal overcapacity, close six coal, and promote high-quality
development of coal mining (Henan Province, 2020).

Output and production capacity of open pit coal mines

There are 81 open pit coal mines, mainly located in nine provinces.
China's opencast coal mining is concentrated in the three provinces
of Inner Mongolia, Xinjiang, and Shanxi, with Inner Mongolia
accounting for 64% of the country's output. The production capacity
of open pit coal mines in China varies greatly, as shown in Figure
10.

Ha'erwusu open pit coal mine and Shenhua Baorixile Energy
Co., both have a coal production capacity of 35 Mt/a, while that of
No. 9 of No. 5 panel of Gulianhe mine and No. 3 of the Gulianhe
mine, both of which are in the Greater Khingan Range, is only 50
kt/a and 40 kt/a, showing a serious polarization. Taking 5.73 Mt/a
as the average production capacity of open pit coal mines in China,
only Inner Mongolia and Shanxi are above this level, which shows
the uneven distribution of output and production capacity of open
pit coal mines. In order to improve the level of open-pit coal mining
in China, urgent attention should be given to the reform of open pit
coal mining in Guangxi, Heilongjiang, and Qinghai provinces.

China thermal coal price index (CTCI)

The price of thermal coal in China is closely related to coal
production capacity, which indirectly reflects the balance between
supply and demand. Northwest China is rich in coal resources and
mining costs are low, but the local economy is underdeveloped
and the coal supply is greater than the demand; Central China has
a poor coal resource endowment, high mining costs, and a more
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Figure 11—CTCIs of major coal provinces (National Development and Reform Commission, 2020)

developed economy, and the supply exceeds demand. Thus the price
difference between these regions is large, which is why electricity is
supplied to the east from the west.

The National Development and Reform Commission made it
clear in its memorandum on curbing abnormal price fluctuations
in the coal market that from 2016 to 2020, in order to prevent
abnormal price fluctuations in coal, the state has established an
early warning mechanism that classifies thermal coal prices into
green, blue, and red categories. The green category (normal price)
is 500~570 CHY per ton; the blue is 570 ~600 or 470~500 CHY
per ton; and the red category is above 600 CHY per ton or below
470 CHY per ton. The CTCI of each province is an indicator of the
competitiveness of coal mining to a certain extent. The distribution
of CTClIs for provinces with large coal production capacities in the
past six years is shown in Figure 11.

It can be seen that in the past six years, the national average
thermal coal price was within a reasonable range only in 2017
and 2018, while in the other four years the price was relatively
low, mainly due to oversupply. Due to geographical and regional
economic development differences, Shandong, Henan, and Anhui
have seen high coal prices, while prices in Xinjiang, Inner Mongolia,
Shanxi, and Shaanxi have long been low, and the price advantage
represents the potential of coal mining in the future. At the end of
April 2020, China National Coal Group, China Huaneng Group,

and State Power Investment Group formally signed the 2020 coal
medium- and long-term contract, with the benchmark coal price of
535 CHY per ton. Coal power enterprises will successively complete
the contract signing before 10 May 2020. Large coal enterprises
should play a leading role in stabilizing the market and take effective
measures to keep the price within the green range and prevent
excessive price fluctuations (State Coal Industry Network,2020;
National Coal Industry Network, 2020b).

In China, the greater the coal production capacity the higher
the mining level, the lower the cost, and the better the benefit.
Usually, this kind of coal mine is a nationally owned enterprise and
guides the development of the coal market. Since 2016, China has
promoted the supply of coal on a medium- and long-term contract
basis and implemented the pricing mechanism of ‘benchmark
price plus floating price. The benchmark price of 5500 large trucks
of thermal coal was CNY 535 per ton from 2017 to 2021, and was
adjusted to CNY 700 per ton in 2021.

Coal mine safety and costs

In China, with increasing investment in coal mine safety, the safety
level has improved dramatically and the fatality rate per million tons
of coal mined has decreased year by year, as shown in

Tables IV and V.

Table IV
Coal safety production costs per ton
Type of coal mine 2004~2011 2012~2021 2022
Coal (rock) and gas (carbon dioxide) outburst mine, rockburst mine 3-8 30 50
Complex mine High gas mine, hydrogeologically extremely complex, high risk of 3-8 30 30
spontaneous combustion
Simple underground mine 2-3 15 15
Open pit mine 2-3 5 5
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Table V
China 's coal mine safety record (fatalities per million tons)
Year 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
Fatalities per Mt | 3.08 23 204 | 149 1.18 | 0.89 | 0.80 | 056 | 0.37
Year 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
Fatalities per Mt | 0.29 | 026 | 0.6 | 0.16 | 0.16 | 0.09 | 0.08 | 0.06 | 0.04
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Figure 12—Coal mine safety and costs

During the 18 years from 2004 to 2021, the safety production
cost standards of coal production enterprises were adjusted twice,
in 2004 and 2012, and a new revision is in progress starting in 2022.
The investments in safety measures and corresponding drop in
fatality rates are shown in Figure 12.

Conclusions

China is geographically diverse and has a variety of coal mining
conditions. A large number (1181) of small mines with an annual
production of less than 0.3 Mt account for 35% of the total
production. The contributing rate of output is only 4%, which
seriously restricts the sustainability. Jiangxi, Hubei, Hunan,
Sichuan, Fujian, and Heilongjiang provinces are the main areas in
which underground mining should be reduced, while Guangxi,
Heilongjiang, and Qinghai provinces are the main areas to reform
and optimize open pit mines.

China's average coal production capacity is 1.045 Mt/a per
mine. The average coal production capacity of underground mines,
which comprise 75% of the total number of mines, is 0.93 Mt/a,
lower than the average level. The average coal production capacity
of open pit coal mines is 5.73 Mt/a, and these mines account
for 68% of production. The average coal production capacity of
both underground and open pit mines has great potential for
optimization.

China will transition from a major country to a leading country
in coal mining, and switch the emphasis from output to quality.
China should accelerate the strategic shift of coal in the west region,
optimize the central region, and promote coal as a sustainable
resource with an output that can be adjusted proactively.
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