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Fig. 1 RS-485 bus network topology
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Table 1 Comparison of inverter control methods
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Fig. 2 Schematic diagram of the master-standby

control wiring of Danfoss converter
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Table 2 Multi-menu parameter settings of Danfoss inverter

EYiea R 1GERD) S 20 H) 1
[0-01NES L1003 RIULLS'S
[0-02 X ¥ B HL i Ji 2437 [1]Hz [1]Hz
[o-10X4 3k & (9] @M [9]z@m3m
[0-110% 0% & LoJA A Lo1H &t
[0-120 0k 3% s e 2 5 [2]3k& 2 (2] 1
[(3-13)> AL E (1] [2]A 1
[3-151Z % fE K IR Lo]xhfe [o]XhsE
[3-161= % {H kU5 2 LA &t 4 A3 53 L1 A48 &t 4 A3 53
[4-16 247 H A% B 120% 120% R4l H AL S o o
[4-18Y s P A PR 110% 110% ARl Hy AL S o o 4
[5-10X3F 18 $U 4 A [91HSUH3h [9OTH B 3h
[5-1105% T 19 B A (23] HEFEAL O [23]3RBIEFENL O
[5-130F 29 T4 A Lo]Torshe [1918iE &%




F R AR AR L e B R 113

ERERS:

223
1-IF #"25¢ Comm Status"™ = 0 THEN
2 #"254 Control Mode" := 2;// VI#Z I iE|
3 |END IF;

4 /) TR IR A o T
5HIF #"25¢ Control Mode" = 2 THEN
6

7T

8

END IF;

10

#Analog Output := #last Frequency * 327.6; // ¥ AME

9 $AI Output := UINT TO INT(REAL TO DINT (#Last Frequency))://WR{E &% KEf\ & 4 il 8

3 PLCREFHHMHISNRE
Fig. 3 Code improvements for the PLC program
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Table 3 Comparison of system performance before and after the transformation
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strategy for marine oil and gas equipment based on

Application of Inverter Dual-control Fault-tolerant Design in Uranium Mines
LIU Yajun'?, GAO Zhi*, QIU Junjun®, CAI Gaoyan'?, FAN Long'*
(1. Xinjiang Tianshan Uranium Co., Ltd., CNNC, Yining 835000, China;
2. Xinjiang In-situ Leaching Uranium Mining Engineering Technology Research Center, Yining 835000, China;
3. Beijing Research Institute of Chemical Engineering and Metallurgy, CNNC, Beijing 101149, China)

Abstract: With the continuous improvement of automation levels in uranium mines, the reliability of
electrical control systems has become a key factor in ensuring production safety and efficiency. This
paper addresses the abnormal failure issues of the frequency converter control system in a uranium
mining project in Xinjiang and proposes a PLLC-based frequency converter communication control and
hardwired backup redundancy control scheme. By comparing and analyzing the technical characteris-
tics of terminal control and communication control, a redundant architecture combining Modbus RTU
and terminal control is designed and implemented. Practical application shows that this scheme effec-
tively solves the control failure issues caused by communication interference in the original system.
The mean time between failures (MTBF) of the system has increased from 168 h before the transfor-
mation to over 2 000 h, and the control response time has been shortened to less than 100 ms. The re-
search content provides an important reference for the design of high-reliability control systems in the
uranium mining industry, especially for production scenarios with complex electromagnetic environ-
ments and stringent reliability requirements.

Key words: uranium mines; automation; PLC; frequency converter; Modbus RTU; redundancy



