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Construction of Shandong Energy Group coal industry technological

innovation system
MENG Xiangjun, LI Wei
(Shandong Energy Group Co. ,Lid. , Jinan 250014, China)
Abstract ; Shandong Energy Group Co,. Litd. is a large state—owned energy enterprise group in Shandong Province, upon an agreed merger
between the former Yankuang Group and the former Shandong Energy Group. It has made remarkable achievements in safe and efficient
coal mining, high—end equipment manufacturing, coal gasification, coal liquefaction, coal clean utilization, and overseas development,
and has played a leading and exemplary role in the development of the national coal industry. This paper systematically summarized the de-
velopment layout and innovation system construction achievements of Shandong Energy Group, progressed in 15 key areas including the top
coal caving in thick coal seams, fully—mechanized mining with super large mining height, intelligent mining in medium—thickness coal
seams , rock burst control, roadway support technology, mine heat hazard and coal spontaneous combustion prevention, mining " under the
buildings, the railway and the water and above confined water" , deep well construction, Australian coal development practice, high—end
equipment manufacturing and coal clean utilization are sorted out, and some typical successful cases. This paper systematically expounded
the development layout of Shandong Energy Group in the aspects of investment in science and technology, platform construction, industrial
transformation, new industry, digitalization and intelligence, and introduced the experience and achievements of innovation system con-
struction of Yancoal Group and the policies and guidelines of technological innovation system construction of new Shandong Energy Group.
The great contribution made by the group in the popularization and application of top—coal caving mining technology in thick coal seam was
reviewed, and the technological innovation in fully—mechanized top—coal caving mining technology and supporting equipment was intro-
duced. For safe and efficient mining of coal under different geological and production conditions, the fully—mechanized mining technology
and complete equipment with high and super—high mining height of 3-4, 5.5, 6.0, 6.8, 8.2 m with different burial depths and different
coal types have been studied and developed. The development and application of technology and equipment for 5.5 m and 7.7 m large and
super—large mining height fully—mechanized top—coal caving mining have been completed, and the mining height of fully—mechanized top
—coal caving in China has been updated. The current situation of rock burst mines in Shandong Energy Group were illustrated, the group’s
ideas and technologies in rock burst control were analyzed, the engineering practice of rock burst control under three typical strata condi-
tions of Ordos, Heze and Xinjiang were mainly discussed. The development and reform process of anchor—net support in the group were re-
viewed , and the research results of large—section gob—side entry, small coal pillar gob—side roadway, deep complex roadway layout princi-
ple and support technology were summarized. Aiming at the management of mine heat hazard and coal spontaneous combustion prevention,
the principle and application of the centralized cold water cooling system and the total air volume cooling system in Zhaolou Coal Mine were

introduced, and the research and application of early identification technology of coal spontaneous combustion, closed control technology of
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gob and emergency control technology of spontaneous combustion fire were summarized. The research results of overburden failure charac-
teristics, mining subsidence law and reasonable retention of water proof coal pillars were introduced, and the practical experience of coal
mining under rivers, village buildings, railways, high—voltage transmission lines, and oil pipelines were summarized. The mature experi-
ence in the process of deep shaft construction was introduced, such as surface pre—grouting, deep shaft freezing construction, shaft wall
masonry , shaft support, shaft wall rupture prevention etc. The development experience and achievements of Yankuang Australia’s develop-
ment, acquisition process, mine construction, and intelligent working face were sorted out. The multi—nozzle coal-water slurry gasification
technology with its own intellectual property rights was developed, and a series of furnace models with different pressure grades of 4.0 MPa
and 6.5 MPa for daily coal treatment of 1 000, 1 500, 2 000, 2 500, 3 000 and 4 000 were formed. The achievements in indirect coal lig-
uefaction technology were summarized, and the research achievements in high and low temperature Fischer—Tropsch synthesis process,
fixed fluidized bed Fischer—tropsch synthesis reactor and high—efficiency Fischer—Tropsch synthesis catalyst were introduced. The practice
of coal quality improvement processing and clean and efficient utilization were expounded, and the major progress in efficient coal quality
improvement, clean utilization of pulverized coal, and resource utilization of coal-measure solid wastes was highlighted. Based on the sum-
mary of Shandong Energy Group’ s technology innovation system and innovation achievements, the future scientific and technological inno-
vation and high—quality development ideas of Shandong Energy Group were analyzed and discussed, and the key directions of Shandong
Energy Group during the 14th Five—Year Plan were put forward.

Key words : Shandong Energy Group ;intelligent mining; high—end equipment manufacturing ; clean utilization of coal ; mining area construc-

tion ;large mining height;top—coal caving;rock burst;mine heat damage ;roadway support
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Fig.2  Six million tons/year automatic fully—mechanized top—coal

caving mining face
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Fig.3 Top—coal caving mining technology in thick coal seam
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Fig.4 Automatic fully—mechanized top—coal caving face in

Dongtan Coal Mine
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Table 2 Safe and efficient mining technology and equipment
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Fig.5 Whole set equipment of 8.2 m super—large mining height fully-mechanized mining face
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Fig.6  Coupling relationship between hydraulic support and surrounding rock
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Fig.7  Surrounding rock—hydraulic support structure
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design method for hydraulic support
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Fig.14 Intelligent mining working face with annual output

of 10 million tons for medium—thickness coal seam
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Fig.18 Automatic intelligent cutting process for the whole process of shearer cycle operation
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Fig.23 Laser additive strengthens intelligent process equipment
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Fig.31 Field promotion and application of phased complete control system in deep roadway
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IR IZ JE R i Jig vl 45
FEA B T ZHAR Yy L pSioN T 43 J22 1 4
E 2 1.1~31m 0.18~4.8 KT ~ 2Rt A e 2

PAIRZ « Wi e 3 4E(0.18) 45

&It WREEJZ 220 4 5 (4.7) |

TRAETE 9-15 HE(4.8)

iR A SRR

CRR-TE-ART R
CHE-BR-BET AR AL R
“ LA SRR IR
“EHORR T R

A R BRI |

21



2022 4F55 4 14

HEMFHA

www.chinacaj.net

550 %

BRI &, Y AL AR S T R A ]
K153 R 3 K O A2 W R 732 |, ande =
W AALRR S 2 BRI S ALE A WK X5
[N & SN T VA ST R = R XM 0L 5
TR O R R R IR R A
W QWA R BV 2R T, KIS B SR
2 X A R R R R I R E R
Al PR RE R & o b R L AR g T s
Ho R 9 FE B IR
9.2 LREERAVE X d it E Bh A LB
921 FARLZEEIBA X &4 E 76 %

R MR E KA # R 4 A
I Z — 2y IR E B Y 18.6% , i X — B
VAT RS v o iR 9 Vi P S5 A AR T R 42
6 F I, SRR 22 Wt X s S an4r BT 44
ST s N T N Dl 5 B SEe e Y P 7
20~40 m KBRS 72, i AL T HE R A XA 1A
SREVE L) AN A BT il b R S, o
i Hb R B Ay b DU R SR ) R R E A IR
IRZ IR A T T IR & A P SRy E S
RGBT 600 m, HARE 7 2 38 HA whs i 1) o
Sy ik o ek R 2 TR, 2 0 R AT T 48 /N B

RIS S R AT SO0 RS R B Al M
S TRREAESR I — RIS TR, I
FETE 2 X i M PR BIA R R
FEOAE VA AS 2 < R BB 5T L B W LR | B i
B s s, DA R 22 HT R DX L TR T SR . J2%
SR TR R BR T 2 IXBOT4 SO DAL
JEM 1 5 73 57 4 A A L, o O A T A T A
I RALLET R 2RI FE 3~5 m /AL AR A58
TARTET (5 RHEAE” P S ARG ) A B, SEEA
TEAR I ) XA, A1 AR bl S B R LR AL 4
T i s - THORR B K - M DL 45 3 Fh 281
A il TERLER (18 33) 3 HEAT T Bl b T SR BT
A, Beve 1 IR AT 1 R A R T W 42 < S B
P AR 0 A DR AT = 5 — A G i L g
B A S B R, SR T AR R TNy | e el
IR ) AT Bl R S HOR  #E L TR
AR AR BER T il R - UK -3 36
UUR " A 9CH I ST 5 R G, TP RIPE SR T
7 I 9CFEAHSE A M FOK SO I T sl 2
S MR FIT R AR R Al s
PTG« S AT R A5 B, KR & T o
ol 3 U A R
4 F UL

v?*?12%j_.‘

+ + + + + + + + + + + + + + + + + + + * + + + + + + +
+ + + + + + + + + ¢ + + + + + + + + + + + + + + + 9
+ + 4 + 0+ ¢ + + + + 1+ + + + + + + + + + ¢
????????????????????? + 4+ + + + + + 4
. v R W S g e F 1Y

K| Tleathy 72 10 3 .
1143 L . .
I i PN

= >

e

I

B33 BEHXAH-RAK-ERLEEER A RENE

Fig.33 Mechanism of dynamic disaster of impact—water inrush—surface subsidence in Shaanxi and Inner Mongolia
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Fig.38 Overall technical system of coal seam natural fire prevention and control
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Fig.39 Fly ash grouting system of Xinglongzhuang Mine
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Table 5 Relationship between development height of collapse zone and water conducting fracture zone

and mining thickness under different mining conditions
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Fig.40 Model and control pattern of mine water disaster in Ordos coal field
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Fig.42 Coal mining and control under railway in Xinglongzhuang Coal Mine Area
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Fig.43 High voltage line treatment in Subsidence Area
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mine freezing engineering
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Fig.50 Millionton industrial demonstration device for indirect

liquefaction of low temperature Fischer Tropsch synthetic coal in Yulin
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synthesis industrial demonstration device
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coal input of 1 150 tons
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Fig.53 Coal water slurry gasification industrial unit
with daily coal input of 3 000 tons per boiler
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with daily coal input of 4 000 tons per boiler
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Fig.55 Strength index of new wet briquette
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