%42 % % 3
2023 4% 8 A

T
URANIUM MINING AND METALLURGY

% Vol. 42 No. 3
Aug. 2023

& T Modbus & il B Z 551 25 72 51 iz i LU B9 R A

FEwe.FZRERE.H RAXE

CRP R I b A PR ST 2 A - 52T 34T 028000)

WE: A TR RT TR R R AT B 3R 7 0 A2 )7 b 05 2 ] 8 4 9 2 (R TR
T THATAE 28 B A 5 1/ O BEBR (8 RO 2 A5 Bt . 7E N S0 SR AT 1L I P ] R 48 b R X8 At i
i Modbus i iR 775X 58 JH 2 B i #2 R 4R 5 Pl AR 0T B A B A » SE B T 7R R SR Al A P L R —

s /AR AT A MO T TAERCR .,
K MR R AN Modbus i i1 ; A8 Sl %

FESES: TP273; TD86S XEIFREE: A XEHS: 1000-8063(2023)03-0050-07

DOI: 10. 13426/j. cnki. yky. 2023. 01. 01

B 4 0 SR M B L S 1 L
B R AL L 68K BB 75 B 3 A
FE R R T A B8 00 P R 7 1 4
SR 5 b TR 4 A T e e
BLT A o B 0 5 0 A 3 0 ML o

35 A T 3o % 1 RO
VK B T L 1K o L %
o BB B TR T B L
6 G0 B R LU 07 2 AT AR 15 %
BRI R B T H iR
AR 1 S A B B A —
JABRPE . Modbus Bl 34 28 7 3 A 47 4 e 8¢

R SR S

ML MR R A 1L — I S A AR AR 4 S A
AU E AR B A B O LA 5 O WF TSRS
G A NS AS | G U BT A B AR R
Modbus Bl 8 2k 75 20 A7 38 T DL 4R i xR
DX A8 5 2 ) ) (A
1 HGFEHRELEH

F RO — W It i 10 MR &
AR EBCE 32 BT 32 & A &80
BERR RS A S d i, KL
1,

gl AL

Modbus Modbus
JBiR JEif
‘ T LRI R T
Uvw
K AL

Modbus Modbus
AR BTiRiN
AL ar e+

‘ oy ‘ | SRR ‘

UVw
TR AL

B1 EMERRHT LAGENRREEN

Fig. 1 Well site control system structure of an in-situ leaching uranium mine
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Fig. 4 Control program diagram of single frequency converter
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Fig. 6 Frequency converter one-key

start program diagram
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IF "BP_Allstart", "5spulse"=1 AND "BP_AlI-
start". All_StartHold=1 THEN

" BP _ Allstart". jishu: =" BP _ Allstart".
jishu-+1;
END_IF;

IF "BP_Allstart". All_StartHold=1 AND "BP_
Allstart". jishu<C17 AND"BP_Allstart". jishu
>0 THEN
"BP_CommData". FreqComm[ "BP_Allstart".
jishu]. StartHold; =1}

"BP_CommData_1". FreqComm|[ "BP_All-
start”, jishu ]. StartHold: =1;

END_IF;

IF "BP_Allstart". jishu>>17 THEN
"BP_Allstart". jishu; =03
"BP_Allstart". All_StartHold:=0;

END_IF;
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diagram of frequency converter

A "BP_Allstart". All_Stop
FP "BP_Allstart". All_StopSave
R "BP_Allstart". All_StartHold

R " BP _ CommData ". FreqComm
[1]. StartHold

R " BP _ CommData ". FreqComm
[2]. StartHold

R " BP CommData ". FreqComm
[16]. StartHold

R " BP _ CommData _ 1". FreqComm
[1]. StartHold

R " BP _ CommData _ 1". FreqComm
[2]. StartHold

R " BP _ CommData _ 1". FreqComm

[16]. StartHold
S "BP_CommData". FreqComm[ 1 ]. Stop-
Hold
S "BP_CommData". FreqComm[ 2 ]. Stop-
Hold

S "BP_CommData". FreqComm/[ 16 ]. Sto-
pHold

S "BP_CommData_1". FreqComm[1]. Sto-
pHold

S "BP_CommData_1". FreqComm[ 2]. Sto-
pHold

S " BP _ CommData _ 1".
[16]. StopHold
LB R B ALK R ) — R IR E S R
P FZBORE T A e — B A5 L i B TR S o 2
AR f A S IR AR 5 AT AL R BRAVE R 0.
15 PR 5 B BRAE RS Oy 138 — B 56
15 BRI

5 ERiE@EELLEREE

5.1 EEHE

I ¥ il 32 595 4 100 R 8 T 7K 2 738 3 s 114) 45 I
SR AW B RO A PRI AT W B A
AL R T AR A A . A I o R A A AR A
7S i TG 1% R A T A B I 2 8 L S B
BATREAFF 1 0] 3, 38 o B HE A A s A7k
O N VAL s o W 1 -l B
LAS T O Z IR T .15 4 D BBk Sk B 48 538
AR i 5 5
5.2 KRIEFEKE

R ARIERE ] R G0V FRA RGBT AR Bk
7] A0 4 45 % N T A 2T Modbus 38 A A #8120
FMHEIRE 5l R AT G B A4 2 Pk
B GG G K 2 P 445 18] 1) A 2R 2 L DT B AR
TP 5 5 R A vl M 1 2 )

A4S PLC Z 8] R H F 5L F 44 16 6
AN 2 e v i) D BB Sk % 12 4% 55
LIRS SIE, 2 S BUR AL LN iR SE
TR T 5 DR O X A ASCHE AT I [ S O )N 2 4 A R
RSP AL . K5 15 85 K R AR &
IR IV S 88 KR A Modbus £ 47 8 263 i,
X2 o TR R /Y R R AR B AT 2R
e e 2 7R R AEAB AR R R B WL 3. AT LB
Modbus £ 48 i TR 2 AE 8 3 A S J5 0 4E 4
AR 7 E B L

FreqComm



56 b H & %42 K
x3 2MBBRAXETHB[HOEABERSIT
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Discussion on Optimization Scheme of Mining Equipment Allocation in Mianhuakeng Mine
QIN Xuzhong', SONG Lixia', LI Zurong’, WANG Wei*, ZHANG Dequan', ZHANG Yuhui'
(1. China Nuclear Minging Science and Technology Corporation, CNNC, Beijing 101149, China;

2. Shaoguan Jinyuan Uranium Co. , Ltd. , CNNC, Shaoguan 512329, China)

Abstract: The problems of low production efficiency and poor safety exist in Mianhuakeng mine due to
the imbalance of mining equipment allocation. According to the characteristics of mining equipment al-
location and the production status of Mianhuakeng mine, an optimization model of mining equipment
allocation based on linear theory is constructed, and the main mining equipment under two mining
technologies are calculated and analyzed by using the model. The overall plan of intelligent construc-
tion of mining equipment in Mianhuakeng mine is proposed, which includes wireless remote control of
shoveling equipment, precise guidance control of driving equipment and intelligent unmanned trans-
portation of underground electric locomotive and rail. Meanwhile, the optimization plan of main min-
ing equipment configuration under different mining technology is given.

Key words: linear theory; mining equipment; intelligentization
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Application of Frequency Converter Based on Modbus Communication
in an In-situ Leaching Mine

ZHUANG Zhixu, LI Xilong, CAO Junpeng, TIAN Shuang, ZHOU Wenmeng
(Tongliao Uranium Co. , Ltd. , CNNC, Tongliao 028000, China)

Abstract: The automatic industrial control system is often used in the in-situ leaching and mining in-
dustry. With the increase of the monitoring and control equipment in the in-situ leaching mine, the
traditional analog communication has the disadvantages of high cost of line laying and large number of
1/0 modules. Modbus communication mode is used for the frequency converter in the well pad control
system of an in-situ leaching mine in Inner Mongolia to complete the remote acquisition and control of
its parameters and reduce the project construction cost. The remote one-button start and stop of the
frequency converter and frequency regulation at the uranium leaching monitoring center in a certain
place are realized, which further improves the work efficiency.

Key words: in-situ leaching uranium; Modbus communication; frequency converter





