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Research on key technology of intelligent fully mechanized caving face construction in Baode Coal Mine
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(1. Baode Coal Mine, CHN Energy Shendong Coal Group Co.,Ltd., Xinzhou 036600, China; 2. CCTEG Coal Industry
Planning Institute, Beijing 100120, China; 3. CCTEG Beijing Tianma Intelligent Control Technology Co., Ltd., Beijing
101399, China)

Abstract: The current research achievements in the construction of intelligent fully mechanized caving face
lack systematic implementation case for a specific fully mechanized caving face. In order to solve this problem,
The 81309 intelligent fully mechanized caving face of Baode Coal Mine, CHN Energy Shendong Coal Group
Co.,Ltd. is taken as the research background. Based on the configuration of hydraulic support electro-hydraulic

control system and fully mechanized mining automation system, the key technologies such as equipment

s B #3: 2022-06-28; 16 8 B #: 2023-01-15; SAE4R4E: T, KR .

E€WA: HX B RR RS EBUH (51974290); [H X A8 54 B mi 0 H (GINY-21-25); KRR A3 A R 2 5 R H (2021-
TD-QN005) .

TEERBM: S50 1984—), B, NEHF/RZ oA, TR, &2MNFRE—LEFHS5H AR TAE, E-mail: 10015331@ceic. com.
BAEMEE 3KE5E(1984—), 53, ARG, BIBFFC R, Bt FEANFRBTEE T2, 00 ED 55 2 & et
TFRFEAREE T MW 78 TAE, E-mail: zhang123xp@aliyun. com.

SIAENK: B E G, skopse, Busbbk, &5, (RAEED R Be Sl AT @ G HORBT AL (1], LA A 3k, 2023, 49(2): 141-148.

WU Xicang, ZHANG Xueliang, RUAN Jinlin, et al. Research on key technology of intelligent fully mechanized caving face
construction in Baode Coal Mine[J]. Journal of Mine Automation, 2023, 49(2): 141-148.



https://doi.org/

. 142 - Ia B ik % 49 &

upgrading and transformation, limited transparent mining model building, intelligent coal drawing process
decision-making, optimization of coal gangue recognition method, and multi-mode fusion integrated control are
introduced in detail. D The localization upgrading and transformation of the electric control system of the shearer
is carried out. The inertial navigation system is installed. The optical fiber composite cable/5G communication is
supported to realize efficient and stable transmission of attitude and control data of shearer. The equipment train
canbepulledandmovedby1-2personsbyadoptingstep-typeself-shiftequipmenttrainandpipeandcableexpansiondevice.
(2 The iterative correction on the geological model in the data source of the intelligent planning center is carried
out. The limited transparent mining geological model is formed through a series of conversions and multi-source
heterogeneous data fusion. 3 In view of the sequential coal caving mode of "one cut, one caving and two rounds"
in the 81309 working face, 10 intelligent fully mechanized caving mining stages and the corresponding actions
and time of shearer, fully mechanized caving hydraulic support, front and rear scraper conveyor are constructed.
The automatic mining and drawing in the middle and automatic mining in the triangle coal area are realized.
(4) The intelligent coal gangue recognition system of fully mechanized caving is built by combining the vibration
coal gangue recognition and video coal gangue recognition technology. & With the SAM-type fully mechanized
mining automation control system as the hub, an intelligent centralized control system is constructed by
integrating the electro-hydraulic control of hydraulic support, video monitoring, electric control of shearer and
centralized control of pump stations of three machines. The intelligent fully mechanized caving face with
adaptation in all links of "mining, support, recognition, caving and transportation" based on transparent mining
has been initially built. The debugging results show that the middle part of 81309 fully mechanized caving face
can realize the automatic control of 4 coal cutters in a single shift. The hydraulic support can realize the functions
of the automatic following machine and pulling frame, linkage receiving and extension guard / expansion beam,
and automatic pushing and sliding. The intelligent centralized control system can start and stop the production
system with one key, and monitor the equipment operation data in real-time.

Key words: intelligent fully-mechanized caving face; step-type self-shift equipment train; limited and
transparent mining model; Intelligent coal drawing process; coal gangue recognition; intelligent centralized

control system
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Fig. 4 Intelligent collaborative planning and mining system of fully mechanized mining face based on transparent geology
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