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Table 1 Drainage system configuration
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Fig.1 SCADA system network structure

b X 28 R B BY AR S A5 48, Hb R 45 i &= N
SCADA B8 Ik 55 4% | Py S0 880408 ik 55 4 | TR Uil sl 0
FRAE 5Ll R T3 AR 19 07 U A L 32 e 1L
[FIEE 2 & Tl A2l B AR TR

4 HOKRBEEERS
H T EA B HER R B B 1 EHPKR b

ARG, BN SCADA RGLr—uB o, HEK R b
Vi R G LI R4 BT RTU SAZ G, FE T W I R g
il A MK IR B 4% s 4T S RO B R A 45, Il
T B S LA Kt b A% 2 2 2 i 2 N SCADA
WAE 55 A , e il 28 N ARGV N B3 nT LS B HE
IKZR 3 R e M A

83



Bk 2025 4555 6

4.1 RGHEK

HEAK IR 5 Wi A 22 40 32 % phy S A e SR 45 AN il
LG RTU 55 45 RSN AN |l sl i ] S5 fig
HL RGN, an & 2 B, W% 2R 40 B0 8 1o 2F
RIS AL A2 2 SCADA B IR 55 7% o

ik
RIS . RTU
MODBUS
; PROFIBUS DP
é@ o o
A

AT = I e LR R

B2 HKREBERSFAN
Fig.2 Drainage pump room monitoring and

control system components
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Fig.4 Valve startup procedure
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Research on optimization and application of underground

drainage automation system in metal mine

CHEN Liang
(China ENFI Engineering Corporation, Beijing 100038, China)

Abstract; The level of automation in underground drainage systems of non-ferrous metal mines in China

varies significantly. Most large and medium-sized mines have basically achieved automatic drainage. The

automation level of some small and medium-sized mines is still relatively low, and on-site manual

operations are mainly performed. Mines that have implemented automatic drainage also have problems
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such as low degree of automation, independent control systems and inability to share data. The paper
describes the current status of the automation of drainage pump house in non-ferrous mines, and proposes
the automation transformation solution of the underground drainage pump house based on the SCADA
system, and explains in detail the network structure, detection and control content, water pump startup
process, and control methods, etc. After the transformation of the underground drainage system,
operators can centrally monitor the operation status of all underground drainage pump rooms from the
surface control room. This eliminates the “information silos” between the control systems of the various
drainage pump rooms, achieving unattended operation of the drainage system. The operational results
after the transformation demonstrate significant cost control effects, with labor costs decreasing from
$5 000/t of copper to $4 000/t, resulting in annual labor cost savings of approximately $ 700 000.

Keywords: pump station; automation transformation; SCADA; RTU; redundant; mine; control system
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