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Abstract

In order to fulfill the related requirement of offshore crane export to Europe, the crane electrical
system design must satisfy the safety regulation of EU laws, especially the function safety re-
quirement in offshore crane standard. The action of electrical system model selection must be
taken, including the controller, safety related sensors and limit switches. The next step is to eva-
luate the performance level of the crane control system by using SISTEMA software, and verify the
calculation result, and finally provide a simple design navigation for offshore crane electrical de-
signers.
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Table 1. Offshore crane risk analysis and performance class requirements [4]
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Figure 1. Offshore crane structure diagram
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Figure 2. Wire rope scheme diagram of luffing mechanism
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Table 2. List of electrical protection elements for luffing mechanism

2. TIRHABRSRIPTHR

BRAV e R AS (3! sy
BAE E AR PR BR AL AR N AT REAR IR GS711S
3R o AR A AR 224852 77, By ki Bt 0201 &%
T B A A IS AR A, B AR S HAT1200
T B 4 T WG, By ik AR FSI
EXEPIPS Fol 2 L AR A SMILE10
XA gL WG FE B T E FSI
HUHLAK ) 2% IR Bl R LIS e T RE AN T 7] S120 (ZA25HEMR)
DOI: 10.12677/jee.2020.81001 4 ZER I


https://doi.org/10.12677/jee.2020.81001

AT, ZHITES

34. BIERGHR

ML RS T ) IR 22 4 PLC 77 i, AR EL S7-1513F Afl . i%% 4 PLC /7 mtl & CPU,
10 ¥4 LA K B3 5.2k PROFIsafe. #f44x CPU B 2 N EBHIACEE RS, X ANRIME b1t 5, A
Tt E R A AR R A S, AR R e A fr R R B 4 S IR I wmy m S . Tk
B2z 4 10 B 2N FERm N, B, BEER A, WiE 27 B AN — R
loo2 WAL 7 =X, il tn— AN AMPRAL S 2 B il R, AR 2 @ P fil i35 S A O Z AN BR AL
AT IEFOIRES, T 5 il S e — PR B A E R AMZ R B T B PGS 20 R AL AT ik
AR, WS A WLk, A T AT R I O, e I T B DR AN SRR A A OE RIS IRES . T
AT B AN AT DOESAR R AT AR I BAT U, At 2 AT AL 15 A R B
b7 PR o 1717 2 A AU R A AR ) 2 DA A AL S 2 B T2 I ERAFAE L A TR W R Rl
PLJ 2 H R ZE RS E— DTS2 Va2 o 2 &l 1O AR R H T — L it SRAS ) 40 6 15 45 R
A, ORI R8Pl A il 2]

WRR 22 4 CPU FHM IR 22 421 1O Sl [ ] LR I M+, B A 248 CPU . FI A 7E
['J¥ ¥ PROFINET 5% PROFIBUS #3724, {EiX 1f & N PROFIsafe %24z i, #ifi 10 w1 CPU [H]
(RERE FTHER . O T 8 S P 28 AL 44 %, PROFTsafe SR 1 Wt e e ii s =, o7 N& IR ) Wi 2,
PR R IRZEFNRWCES, W 16/32 A TUAR R0 (CRC) S5 4 it LA ORUEEOE ¥ %2 4 . 1641, PROFlsafe
KA T SIL-Monitor LFIFE AR, SIL MEARARA G AR EE(:, 12 v 523 PROFIsafe - 3K 3/ #8 F AT (19—
5y &) SIL-Monitor, F - ZRZEAEMEAE iR 288010 — 5 FRFE W B SR U R 22 A R AP 15 it DT 38 £
ARG H I E 2]

W b PR I H R T A R 22 A CPUL WFs 224 10 Sl e &I B & il Ms—A> 5880
W A H R RS, IF HN T MBI BR A AL &3 R MG CAT.3 288y, I T—AME 5KH 2 A
WAL, REG R4 CPU KA, ffGRH 2 Baeafmt, 0% H AT S E RSB, )
WESVH 2 BRI 2 R A REAE AT ENE, Wil 3 Fos.

=7

A ¥
N 2 fili1

HARREE

Wi
2 2
{555

A2

Ré

Figure 3. CAT.3 diagram
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Figure 4. SISTEMA Screenshots
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Table 3. Summary of electrical component failure safety information
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Table 4. The relationship between performance level and probability of dangerous failure per hour
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Figure 5. SISTEMA Screenshots
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