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Design of high-resolution electrical monitoring system for mining

WANG Bingchun
(CCTEG Xi'an Research Institute (Group) Co., Ltd., Xi'an 710077, China)

Abstract: The resistivity method is an important means for identifying, monitoring, and warning potential
risks of coal mine water hazards, and also an important data source for transparency of mine geological
information. When conducting underground electrical monitoring, the positioning precision of single roadway
electrical profiling method or double roadway electrical perspective method for water rich areas is not high. In
addition, due to the increasingly strong electromagnetic interference generated by large-scale electrical equipment,
traditional electrical monitoring equipment is difficult to obtain effective data. In order to solve the above
problems, a high-resolution electrical monitoring system for mining has been designed. The system can
automatically collect data from single roadway electrical profile method and double roadway electrical perspective
method in real-time during the mining process. The system uses two types of observation data for constrained
inversion imaging, improving the imaging resolution of low resistance anomalous bodies. A two-stage
amplification and power frequency filtering circuit is designed to configure different sampling timing, sampling
frequency, and digital filters during the collection of electrical profile and perspective data. It will suppress the

interference of large-scale electrical equipment on electrical response signals. The performance test results show
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that the high-resolution electrical monitoring system for mining can effectively distinguish 1 puV target signal in
noisy environments. The power frequency suppression ratio is not less than 35 dB and 80 dB in the electric
perspective mode and electric profile mode, respectively. The results of the physical simulation test in the water
tank indicate that the system can effectively distinguish low resistance anomalous bodies with a size of
approximately 10 m® at a depth of 60 meters below the floor when the working face is inclined towards about
300 meters. The test and experimental results have verified that the system has strong power frequency
interference and random interference suppression capabilities. The system can obtain reliable and effective data

under limited observation space and strong interference conditions in coal mines, improving the imaging

resolution of abnormal bodies in inversion results.

Key words: coal mine water hazard; mine resistivity method; electrical monitoring; electrical profiling

method; electric perspective method; anti interference design; inversion imaging

0 35

UTARAIE A [F Bk, R Bk Bk
J, gt | B R R R O R e Tl i 3 ) B
&t ANTRE BT AR AT IR 2 B K S % A 1 )
2, IR IToR AT 32 K F /K g H 5™ 5, A5t K&
A A T I R PR AR o ST A T = A A
BRSNS R LAY B S b A B R AR R
i A, i SR SR S O BEAT G IR T, X TS B
JEB 2 A T A4k AR m AR TR A H bs
FERFEDY,

A7 FL LA 2 — R0 St o 5 TR 2
(] L PR 22 53 B 7 05, e I R BTG K AR Rl T
RIS K E AR A e R i R T R
Mz, RSN T R S R KRR, Sk B
KT P, i BE i DA SR T S B R R A R
PR B AR KSR I, TR TR Ak 4
AR S A MR A, WY AT AR T K B
T3 A 20 A7, 46 5 AR TR fi 55 s 1 5 T 5 56
e

SR F ke T A2 LI s T g BIR i, 3 R R
AETE A T PO A A B 2 . 5 M T e Lk
FHEE, J1 W D0 3RA5 64 vl o R (A% B AT,
BRI SE R M 2R UL g i Y RGO
W 7 12— B e SR L — (1 B ol P ) O
AL O A TR R AR o B L T R RS AR e
) 5 A 18 A 1 LA b B KPR 23 A R AE, ER BE
SE B 7K DX TR AR T P 2 A, B AR TAR
T B AR JBE A R, 0 SR JE A T A R A e K IXC
MIRE B 22 o AU FL 25 I X SR T A T A R R Al
R B R DA E ROR B, (E R 3 AR KA
e 7K X BRI E RE T AN R o B — 5 1 JC Ik 4 T HE A
HBARI R T AR R A 2 BRI A Ak o BB
A 2 PO EREAT L BHL A R, T S B BE S MR Y

il

%%Eﬁg,{ﬁ[ﬂ-l&]o

TEAL R 2 45 T T, B TR I T AETE S IR o 1
SR, BT LA A B A BB AU S Tl By 4
K, IF HARAFAR GG S 1R T UE o 4 T v ik M 00 2
G RN Z BN AR AL BRI . EE LT, 5
VEAE 5 1 R S B FEAS B 3 100 v, & 5 H AN 8 2ot
60 mA, I HL Pk A R A5 S AR W s AN, TER
A L ) 7 KA IR, M0 R A — T A AR R IS
M b 2 ToUA , AH 2T M 35 4 145 5 2R 2R i A i L
Pt R B AR T B, 232 250
RAIHLHL B A CUR LA . A2 i a8 | A U e AL
SO R G TR I B S AR R 1Y R A
IO, EL R I ) 2 AR R 58 43 A A 32 i A A A R
ZAE, AT REXT IR Y E BRI R  E s e Y
Ab, HLE I 5 s B PR A A 25 e o VR AR )
DUTERRE G I [R] BE A CAn g5 ML L A6z 301 1] 147 Ko R
A&, T PR M0 ) A R A SR i AR v AT B
R AR, DRI A Tk £ b 25 32 B i TR B e . 3Kt
Xof M AL >R B Wiy sy 140 55 b B B L BT T AL
Jit S S b B 7 B TR AR R

L5 bR, FEAT R R B SR AR I, (AR
VAR FIE 5 A B 7 ¥ T i 4 PR A LU AR G i N T 12
RS AR, AR SCBEH T — M v o P
2G5, 12 2 G e A v ) T B0 SR 4 5 R o R 50 Hle
SR AR, TR AT R 8 WL 2 a) AR BT 3= i) WL
o AL, R EHE R A 8 1 5 AL BRI T %
AT T O, MWREAE B OR T ARG =, IR T
W fE, TEEER LI R UGS & B a4
5K R BT A5 D R R i T, e e R E
o fR e b

1 REARSHERERE

1.1 RA%A™R
W FH A e W 2R 0 R W AL 2o PR e



« 120 - IH B

% 49 %

W IR ARA LAY B R . MR St 3R

BT e o B ik M R G ALK

PISSHAIL I T AR 55 St A2, AnlET 1 B

1R R LR I AR

Fig. 1 Composition of high-resolution electrical monitoring system
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