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1) EAIHL: P51+ T# 4L SIEMENS SIMATIC
Rack PC I140S;

2) ARSI (PLC)  PH T F S7 - 300 &4
PLC, HAG L (WL 1) WF

PLC1#——HL AL . PS 307 10A

PLC2 #——CPU #i . CPU314C - 2PiP (N &
SIEMENS SIMATIC Micro Memory Card 64KB)

PLC3#——RiLl i i ABHRL . SM331 AI8 x 12Bit

PLC4#——f 5B . CP340 - RS422/485

PLC5#——# {5 B3k . CP340 — RS422/485

PLCO#——1 48 BBt . FM350 — 1 COUNTER
MODULE

PLC7 #—%0 5 & iy 113 B2 £ . SM322 DO16 x
DC24V/0.5A

3) bAiHLYS PLC (938 {5 % 4 . SIMATIC NET
CP5611 PCI CARD;

4) fBIREES  LMC = J — 0040 B 30OG I FEAY | EL-

IRFEAF (1975 - ) V00 A BN W JRE TR O 2 I 00, 2 e A% e ol (1 Bl Al i o 9 BT 5 20 AT DA % 3l ) 3 B TR R S i
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Fig.1 Composition of PLC

2.2 HHEE

1) EALERAE & 48 . Windows2000 Professional
A rf SRR

2) ML AR A . SIEMENS SIMATIC WinCC
V5. X Service Pack;

3)  PLC 4 F24Kk {4 . SIEMENS SIMATIC STEP7
V5.2,
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Fig.2 General structure of control systems
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Fig.3 Overal logic of control

4.2 PLC BSR%E#E

PLC 551 & 45 1 o S8 424K 48 D) e 4 XA
B R LR ATDOH AR R g SR A (LI 4)

1) T#HLE PCI f6 #l [ 46— 3 SIMATIC NET
CP5611 PCI CARD, il if — 4% Profibus H14i 5 PLC
) CPU Bk iy MPI H %42, S8l A7 L5 PLC 9
SR

2) $E AR rh ] 48 L A L S 4k S PLC ) CPU
BEH) DI S SEHUF R A .
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Fig.4 Structure of program and electric connection of PLC
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Fig.5 Curve of function of frequency

instruction to electric motor
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Table 1 Test result of automatic positioning precision of crane bridge

R GRVATREN R AL «) S C R R NATEN i 2 A Ax /mm
"o APLFR TS K ERGE S dRAAE APLR S R ME AL KGR AL R A
A/m B/mm C/m D/m E/m F/m G/mm H=1A-F| I=1B -Gl
1 3.269 0 6.500 6.503 3.269 3.269 0 0 0
2 3.269 0 1.600 1.600 3.269 3.269 0 0 0
3 3.269 0 7.090 7.091 3.269 3.267 T2 2 2

VEF 5 1,2,3 R A — AT A IR i 4 R
R2 MEAEMBERNIDR

Table 2 Test result of automatic positioning precision of trolley

[URGEVA S 2 R X iR (81 49) 46 A £ D Z{H Ax /mm
5
AHLFC A KA SR AL R HE A AML AU R KGR AL A A KA R
A/m B/mm C/m D/m E/m F/m G/mm H=1A-FI I=1B-GI
1 8.800 i3 3.348 3.348 8.800 8.801 2 1 1
2 8.801 2 13.012 13.012 8.801 8.800 2 1 0
3 8.800 12 5.109 5.110 8.800 8.800 3 0 1

L F S 1,2,3 2R — 0T 8K TIHE S 45 R

K/NZERR A iz 3l ) 8 RS BEAR U E SR an e 3 A [ B, 75 256 F 55 ki % 09 A HL A 1 2 B0ORn
T4 Fin . WFH il U R S IR HEASSEE5 1) TU AR i 2508 53 501
BN ST LB K HE AL TLART i 22 18 73 31 AH, = 1.5 pmm) (6)
AH, = [An,) +(AH,)? = AL = 1.4140 pp) (7)
B 201 04120y (4) AR A (L2 0 JLAT B 25 08 0 A A, 75 50
AL = [ar07 v Can) = K/NTERRA A B DR R
] - b A,, = max{ A[j> = max{ 1,1.414> =
40" = 10 mm) (5) 1.4140 mm) (8)

x3 KNEBRSBEIEMBERMIER(FE—R)

Table 3 Test result of automatic positioning precision of combination of crane bridge and trolley ( First)

LR GRS L AAC B R GRUAS i 2% (6 Ax /mm

APLF W ARG R dEAME APLR A EANE AHLR I A ARG R AP R K AL R

A/m B/mm C/m D/m E/m F/m G/mm H=1A-FI I[=1B -Gl
x 3.267 T2 13.240 13.241 3.267 3.2674 1 0.4 1
y 8.800 fi3 6.439 6.439 8.800 8.8001 43 0.1 0

x4 KNEBSEFIEMBERMIZR(EZR)

Table 4 Test result of automatic positioning precision of combination of crane bridge and trolley ( Second )

1 0 o Fer iR 1l ) 4y fir M 2 Ax /mm

AP IS K ERGE R dRAAE APLR S R ME AL KGR AL R A

A/m B/mm C/m D/m E/m F/m G/mm H=1A-FI I=1B-Gl
x 3.267 4 T -3.039 -3.038 3.2674 3.266 2 T2 1.2 1
y 8.800 1 £i3 7.962 7.962 8.8001 8.799 2 fi2 0.9 1

M 1,382,383, %4 M(2),(3),5(8)  AIHI, 4K iz 3l [ 2l (kT A0 i 2 S R
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The realization of automatic positioning of crane in high

precise in the storehouse for nuclear waste

. 1 . .1 . 1 . 2
Luan Xiuchun , Han Weishi , Wang Junling , Yang Aiguang
(1. College of Nuclear Science and Technology, Harbin Engineering University, Harbin 150001, China;

2. College of Information Science and Technology, Qingdao University
of Science and Technology, Qingdao, Shandong 266061, China)

[ Abstract |

This paper sets forth the realization of automatic positioning of crane in high precise in the store—

house for nuclear waste, including the hardware configuration and software configuration of the control system, the

control logic, the program structure and the the function curve of frequency control, and the results of field test are

given.
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