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Research and application of remote intelligent fluid supply and power supply tech-

nology in coal mine super-long strike fully mechanized caving face
ZHANG Chuanming', ZANG Qingkai', NIU Yongming', GUO Hui', LI Ran?, ZHANG Dongyue’
(1.Shandong Xinjulong Energy Co, .Ltd., Heze 274918, China; 2. Beijing Tianma Intelligent Control Technology Co., Ltd., Beijing 101399, China; 3. Huaxia
Tianxin Intelligent Internet of Things Co., Ltd., Qingdao 266510, China)
Abstract: In the working conditions of long-strike coal mine faces, the traditional approach for liquid supply and power supply equipment
is mobile withdrawal to follow the mining progress. However, this production method has several drawbacks. It involves a large number of

mobile train equipment, posing safety risks. There are also issues such as chaotic management of power cables, and a large amount of work
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in laying monorail cranes or ground rails. These disadvantages are not conducive to achieving the long-term goals of safe coal mine pro-
duction, personnel reduction, and consumption reduction. Considering the problems existing in the traditional drive and short-distance li-
quid supply and power supply methods of scraper conveyors and emulsion pump stations in fully mechanized caving faces, the develop-
ment of high-power, long-distance output high-voltage explosion-proof combined frequency converters and intelligent long-distance integ-
rated liquid supply systems to optimize the equipment matching of the working face power supply and liquid supply systems and achieve
long-distance power supply and liquid supply output is extremely urgent. The entire project is divided into two parts: the long-distance fre-
quency conversion drive project for the front and rear scraper conveyors and the long-distance liquid supply project for the intelligent
pump station integrated system. For the long-distance frequency conversion drive project of the front and rear scraper conveyors, in the
2305 working face of Xin Julong Coal Mine, two sets of BPJV-3x1 600/3.3 mine-used explosion-proof and intrinsically-safe high-voltage
combined frequency converters are adopted. The "one-drive-two" mode is employed to drive two 1 200 kW motors at the head and tail of
the conveyor. The frequency conversion long-distance power supply technology is utilized to achieve the heavy-load soft start of the
scraper conveyor motors. For the long-distance liquid supply project of the intelligent pump station integrated system, a solution integrat-
ing high-pressure, large-flow, highly reliable intelligent emulsion pump stations, spray pump stations, automatic liquid-mixing, and multi-
stage filtration systems is adopted to form an integrated liquid supply system. By laying long-distance main liquid supply pipes, main li-
quid return pipes, and clean water pipelines, and placing the pump station system in a chamber far from the working face, a pipeline liquid
supply and return system is established to supply high-pressure emulsion, spray dust suppression and cooling clean water to each hydraul-
ic support liquid-using point and receive low-pressure return liquid. The successful implementation of this project in the 2305 working face
of Xin Julong Coal Mine has played a significant guiding and exemplary role in the design of long-distance liquid supply and power sup-
ply systems for new working faces of large coal mines under complex geological conditions of rock bursts in China. The project results can
significantly reduce the incidence of safety accidents in fully mechanized caving faces, cut down equipment maintenance and repair costs,
reduce equipment mechanical wear, extend equipment service life, enhance system reliability, and ensure the equipment startup rate in the
working face. Meanwhile, it is of great significance for achieving the goals of personnel reduction, efficiency improvement, safe produc-
tion, energy conservation, and consumption reduction in coal mining faces, and ensuring the safety, high yield, and high efficiency of fully
mechanized caving working faces. Compared with similar domestic and foreign technologies, it has obvious advantages in aspects such as
power station pulling-moving mode, power supply and liquid supply distance, centralized control mode, maintenance time, installation and
removal cycle, etc., and can be widely promoted and applied in coal mining faces of the same industry.

Key words: smart for liquid; intelligent power supply; remote power supply for liquid; higher harmonic; LR filtering
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SE AR T 0 U R R A R), S ZRSF- 38 T AR RE A
9396.78 kN, J& S 4% e TAERH J1 19 62.65%, 32458
J& 7 0.88 MPa,

FH S S0 55 TGS shAS R B B TAE i
KRR . ok B BE I — 538 22 L 20
W B -8 I — A58 25015

AW B2 3 rsi i

Py =(R: +2xS))Xn
=(9985.9+2x%219.7)x 1/10.69 (6)
=975.24 kN/m* = 0.975 2 MPa

S T AR E LA SR E (1.460 MPa) 1) 66.8%
QF PHIRA ) S 37
P =(R; +1XS,)Xn
=(9396.78 +561.6) x 1/10.69 (7)
=931.56 kN/m* = 0.931 6 MPa

& TARTH S SR E SR BE 1Y) 63.81%
A e o] S 73 B
P =Ry +2XS3)Xn
=(9541.92+2x219.7)x 1/10.69 (8)
=933.71 kN/m? = 0.933 7 MPa

& AT SR E SR 1Y) 63.95%
(@5 G2 JR R B S 4 3
P, =(R; +1XS;)Xn
=(10448.19+208.8)x 1/10.69 (9)
=996.91 kN/m?* = 0.996 9 MPa

S A TAI S B0 5 S 1Y 68.28% ., T T
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YEHIE MM SRS E R ILE 1.
3) AT 255 S ARIE I AR IR L 2.

x1 WtTEETESHSE
Table 1 Reference table of predicted mine pressure para-

meters of working face

s 5 H B AL [ T S AR T M T
HEWEE m 26.1 23.92
1 BURHREMG BATIEE m 42 3.50
HIEREE m 1.1 0.35
2 TSR ST m 17 17
FHEAEE  m 60.1 60.1
3 WIUORIE PHSHREE MPa 0.88 0.88
KRS . CEEA
FHEAEE  m 15.4 15.4
4 JHPPRE SFESCPRE MPa 1.04 1.04
RS . CEEA
5 SERF CFRSCIREE MPa 0.96 0.96
6 BEAETUR T 5L m <1 <1
7 AR L MPa  0.718 0.718
8 BT % 2b2% 2b%
9 HATRG S % 4% |5
10 e SERGNp AR m 28 28

®2 TIERFHSIREMEFHTR
Table 2 Comparison table of working surface conditions

and support adaptation conditions

BIYE| AR 4AF SCHGE R AT
Refri/m 3.8 23~43
1BUFA /(%) 0~12 <15
PR /m 244 ~9.0 8.0~ 11.0
R R 1.59 k4.0

JIAR HeFE/MPa 6 1.26
AP /(N - m?) 996.9 1260 ~ 1460
T2 2b2% 2b%

22 FRLBFEITE

B XEET I e R 23058 T AR TR RS2 28 H ik
TAETAE A s BRI R H 0 S BVC T () B, X6 255K
TAETH N R L B N S 2R s ES B T T 240
P, XPIEH TOUFAE 2 2805 (AFRIE 630 L/min)
FEIE S T W SR8 W — > A s VR I s B (R A T
TOF BT, XU S 4R B8 VT C ) 5 AR AL e
HEAT T 38T, gk TAEmERAL A ik i S 801t
Rt 2%
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T VR S R S VR S ) AT LA DG R B SRR
W, AE A SRl R, SRR R L,
TR R R BT, B0 65 W S 40 58 s 1
S T AR A ] A B (i B AR BR (8, 38 i i B (e
BT LG B A R R AL

BWESCIRAE IR A Bl Akt 78 rp O 258
“BERE—RIIE—THAET | MR —— A —
— AP W R R RIS T AR T AL, E R [
EROIUASE R B, S T 05 B AR ik, B4
FE T i 2 WL Bl M JCLE T S AR “PEAE—hi e —Tt
B AR — 85 27 504, 85 A i SR sl VR 43
YER T3 —EB AT 53T o

B R v VR R SR, 7 H B AR ML AR v, B
RIS 2B K TR S A RE IR IE TR 45 i P AL st
AN R IR, TR, 45 25 B A e ) S 800
FEM R S, BE B /N, BRI T 8 R,
T IR AL ] R A 7= AR B R YR 2, [R] s 15 48 il
AR B B S, 5 B R AR B DL B 1 W g
TR B AT SEEIA

THA Y BARCIRAS N BRAERT R] A ¢ B, B A4
RIS ELEATRE, TS R P A — ST,
BB IRA AT 150 mm; AR IRZ 45 5, %
EETIAS S

SEAEREAERS R ¢ ¢ BP IS RE2R AR AR, SR
FIBGEBHLELATFEE)A 960 mm I, {5 (15 FEM 0.5 s
SERETHRE, SEAET B 0 R BR A 1k
221 R BHEHL

R T A AT, DL B TRE S R EE R
i, R T VCECRAENLHEE, 72 RBEHLZT 1 &5 458
JE T T BT ] N, S BRI T8 AR A S E TR, 2
F T, HB 6 5248 sl VR I B) RRAREHLEE B A5
TRA:

f = 60X L/vy (10)
A 1 W SR A SR B B SRR [R]85 L
R AL, 1.75 my vy AERBEHLEE, m/min.

DL SR AL BE 13.5 m/min, 2SR 1.75 m
SRR, WA 48R AR ShAER )R 7.78 s A RE
B S 2R BN A e P VR SR AL 5 AR SR AR B
SR IER R AR — T, “fhgniR
fii—— G I i —— AP U — i 4n 22 3 2 K
HEBE, Foh BE—R—F+ s/ E o, B
WK, B FZ 0 SR SR [a]; 1475 R 45 22 5l
VE Rt Bhah Ak, R WD, SRR 14 ; HE8 o N %
SLENAE; AE R ENAE 2 ik LA RE—R—TH S st

[ >h 3=, A T DC LRI B, T ZARIEX 4 13
YRR RIEE N TR BRESHR] £,

R Z R HER R, FET W E R IER
A AT 2R — T8 — i AP B A 4 25 B
1, Fe A TR (B A BURAR 52, 5 200
LA R 1.2 M)

7 A ShALBRMLI FR S T AR IE AT SE R 4R, AR 3
b IR S —PBOK B R 150 mm DLARIIE 2 95 1)
4 it T AR ] SRR, H I T4 A sh 1
T

1) 37 AR TR

Vi =2[@D}-L1)/4] = 2xmx400% x 150/4 = 37.68 L
(11)
2) SEAF R T R
V,=0.1xV,=3.77L (12)
3) AR
Vs = 2><[(an L) /4] =nx180°x865/2 =441 (13)
4) HESE T W
Vi =2x|n/4(D} - d3)- Ly
=7 x(180% — 120%) x 865/2
=24441L (14)
5) PP A T T
Vs =2><(1rD§-L3)/4=1t>< 100°x525/2=8.241 (15)
6) 4 WAL VR A
Ve =2x|n(D}~d3)- Ls| /4
=71x (100> -70*)x525/2=42L (16)
SR LT
V=Vi+Vo+Vs+V,+Vs+Ve=12234L (17)

Fie 8 20% W92 A i 8K, B 03 b s i AL

)
0=12%x60xV/t=12x122.34%60/7.78
=1132.52 L/min (18)

AR RS R, T i85 13.5 m/min B
SRR R, UCHE O B A 1132.52 L/min, £
4 {7 630 L/min FLALWE S, F 3 & 1, o] LA &2 2B
23 REAHRIEIT

SAP I % fig 48 MU AL W & 4t . SAP (System of
Automatic Pump) BV B4R R R GE 2L 8wl L L
REEIER A Sl Sk R L AR 29T
U FULT A S HE . KA BRI A . ARG RS
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231 RLAZGRE
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AR 4 2 Ml E . 4 BF R L 2
BN, B 2 G TR 500 kWAL [A] Eg AR
WA UEATIR SN R 2 5 R TR, HALA PGS T
Wgh, EAIEFMHR, 2 fiafr, 2 6% M. ik
VSR 3 SR P = /A8 01 5 P, 1 ) iy R 3 4 i LV
A, BEAR T RGE T 8h, A B3R TSR ECR, R
2 T AR T S 2R TR R0 32 0l it i B R S R
FULHAT BATUN 14 m’, b B4 7 m’, %
AN 1o, BRI A 7 m’, WA A RAT . TE.
UUVESFVER . WIS AR 3 8 2 Al 'E, IEH 1217
BFR 2 28 1, R TS, Al & TF it TR 3l
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LR RGBS R RS 1 & AR E
LM ASI RS 1 B 2903 1ERS 1 &,
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72X, 8 P Y R R TG R A A T R A
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T

B7 #&7FEAE GLLRRE)

Fig.7 Equipment train layout (emulsion pump station)

S Mh (HEoel) Geetm

B8 HAEFIFEME (HERM)

Fig.8 Equipment train layout (spray pump station)
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Fig.9 Structure diagram of control system of emulsion pump station with 7 pumps and 4 tanks
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