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Design and Analysis of Simulation Training System for Port Container Crane

GONG Zhenhua
Shanghai Zhenhua Port Machinery Company Limited, Shanghai, 200125, China

Abstract: The article will introduce the overall scheme of simulation training for port container cranes in detail. Through professional
research and investigation, it will accurately find out various types of models in the simulation training for container cranes, and put
forward the main contents of the design of the simulation training system for container cranes, namely, hardware and software. The
hardware part mainly includes the linkage platform (i.e., the operating platform), operating handle, seat, display screen, industrial
computer, etc. The software part mainly includes PLC program, CMS interface, 3D model diagram, etc. Through the cooperation
design of software and hardware, the operator can have an immersive operation experience, thus effectively enhancing the application

effect of the port container crane simulation training system.
Keywords: simulation training system; container crane; port

515

M DTSR R AL 3B Rt B, N IRIEA
KM N ATE LR A R I e At TS R stk
A ML 575 55 % A S Y 1) 62 B R 4% SEAT BRI S
VB, fE7 0 s SR N 25 IS, P48 R AH MO 572%6F
FEC LA ) BRI 1], B2 o S 2 A S B LI S e /R 2K
R, BRERIRA, AR A2, i, R
REERFAT B .

1 BOSERMBEEVEI)IGHEREAFTR

TEVETTHE DT AR T LN 2R R GERT, HAR N
N 3 ) B 4R T 2R G 11 N TE A, B R R G AR K 3
TR G217 R E, 75 AT s D SRR ENURIIZ R
G, HATr e MR, R iR AR E AL (A
RSTS). HEFIEALENL (IR RMG) . HEFeRaE
EHL (FRIFR RTG) %5,

— MR YE, X AEERENN S, RS IR
HARGMGINERAE RS, Bk, HAR N GIATR] AR R
BHEAEEEN G TR EREM RSN, ki, 7Tk
¥ EIRE RS = KM AT B BB R G000 = Fhm P, B
BT, RENH, DNEN, R = RPN,
RN RAE S AP A2, Holn, fERLLE AL

148

I, AT CHE AT R ANt 2, R E S A
BT ETHRIR S ETHE IR ETREGE T R
R, DL RIER, JTHBUIRE; RN AL
I, ADRNENU IS AT IATRE, BTSSR . HiTE 1% R
HITJE AR PR DA K /N2 917 XU R PR 25 S AR I 21 /N ZE B 1
IBATRLG N s FEREHIOR AU, SR SR 7 AT LR K
FLAAT s R Mt 2 LA, IE 7] LUK 5 2 Bl & 6 4 &
GLEH T A A B N SR R R Gt — AT I &K
TEHURI BRI, FEAFAH RN G0 B HLAG BA T T AR
RIS, FERSIUL AR ZNAE KR, FT A28 46 AR S 10 4l B 2
TERSE, AU I R G055, MAR5RIE N G S )
AR o

2 BORRBEEENEDINGHINE 3

2.1 EBRKEREN (EFR STS)

FEREAT RN BRI LRI ZRAT, B %, MG
NGIHTSE TR BN R SH, g sE ., &7
& R AMIEE L NGATRE L AR AR I R 4,
— R B AL SR R AR 5 I B B R
HIR, BB E AR BEEAT T, e BT
W R Fa . BRI N R AL AT AR
TSR EARILIRE, T By H LR 1L SR A LA

Copyright © 2022 by authors and Viser Technology Pte. Ltd.


http://qikan.cqvip.com/Qikan/Search/Index?key=C%3dU691.5&from=Qikan_Article_Detail

HUSL TR S4B - 2022 4% 128

Architecture Engineering and Management.2022, 4(12)

@f' VISER

P A F A B o b X% LA B AA R I AR E IR
HoaelEH, BRBEMIIZGN EENAE.

1
00 °0
- a

o W sneo | M aeme o] woE
z T A (STON | D

L]
oo [t [ Tewm [oe wm
o | [ [e]

Bl 1 E#STS AN ERMERAGTER

2.2 HEIAEEEENL (IR RMG)

[FIRE, EHERHUEAGRENL CRIFK RMG) AIBEULYIZR
Al — A thZOEE LA P BR . B e, MR N % 1%
FRAEENMEESL, g, B, BHEE. 4
RER ANFEATRE . RN R 45, R E LA R
SHT IR B A B RGO, B RE R
WA AT T, 1B BRI AR RS B
J » BT R AR N IO B AR A HEAT IR O AR S 4R L Th e
B O RS pOE SO AL B f A B

@

1 =

el

el

o gilglo gjed

o o]
o wibilo e

0. [ soeo. | R moR (o] W
[PROJECT: DRI WO GO | RN N

"
= T e e
ot | [w. ] [

B2 EHRNG AN ERMERAGTER

2.3 IR RRNECEML (FEFR RTG)

55 STS. RMG #AFUiRE—F#F, (et laUE EALM
BEALNIZRRT, — b 2 UL R P 3R B, MRAR®H
S TRZRAN R EALN R ESH, s, TR R
B, AMEEE. ANEATRE . FEREIEERA RS 16 f
B 8 fedk, I E AL B ESHOTEL R = N I
BRRE BRI HLk, B R AR = N I B3 AT 1A, T T
MEOIAT . i R IR E I RN AR AE: RE, TR
TE A IR F AL HLE AT AR I R IR L i RE, T EIE =

Copyright © 2022 by authors and Viser Technology Pte. Ltd.

N IRHE S e A 3RS FAL AR R VR 4 A

-
slli. @lees
teione XY T
elelel
..t.
feisioe

eitere

—r == =

o e e | eame o]
I ARG N ‘mn

"
ECHERET
[ [=]

3 EHRIG AN ERERETER

3 BOERMAREENEIINERGHITHEE
AR

3.1 WHERY

T A2 B A AN UBLL I 25 R G B AT 1E SRR
T E JE A RS A A Y, AR A E AR T
B BoRBE. ER. BEFWEREE%. BIRCRE,
BN & R E AR 2 Foieg, o LI RIE & AR 22
BRI, NP bR AMlE s EALRE ), IR I E
?uaﬁﬁﬁé$%%?F$MLWP#ﬁF$MﬁT
BHTHT G 72 ARIFRRENE. S ENUEIL R S
Fﬁﬁn,E%%Fha&ﬁﬁ,@%FHMEWﬁTI
S, AMUAERHTRT J5. A HRESD, EATHHTE B K
FE VARSI SR B &Y Mk A SR e SR b
ﬁ&k%ﬁﬁmF@ﬂAﬂﬁﬁ%AATﬂ%I#m§%
FH ) 5 R R W 24 BT REIRL I R FE, K2 S AL A S FDIR
SRR R R R,

TE A RGBT HIAE SRR JR » IE A M A kS
FHAHUVBALNI LI SR8 R E 2 N2, AR
MU F BN SR B A AU, 4 T3 S A 1 2 e (1 i T
R tetn, 768 g 0 EAUSEOIZRaT, %
1z EHLH &AL E SHOR B R T, 2
BN RO NFEATRE., REE, B, B SMiE
S, TERRA T ZIUEUE 0 N AR AL S AHZAE S A
AT A3 M, AR XS B I ZRBEAUL o 6w, B B
FEHRNEEEE, A R0NRZI0I SR, 1
SRR 2R 490 () A8 P AR o T SR AR 2 5 ol A
AT E RIS & IS DHREAT S, FT . 134815
P E BT ks, 5 BER T A AR R P2 -
oM APIRES, ST SCE 6 RGEAESUER . 7658l
PRGN BAR G G, 750 S B0 (1) 2 25 07 B AT R 2248
DU, AR X L FRIA I R, D)5 Je B LR T B A v 1
PrE, TRFHAOCEEE N A Bl

|

149



@" VISER

HURA TR G5B - 2022 4% 128

Architecture Engineering and Management.2022, 4(12)

3.2 &S

0T s 11 A 2 A kS EEHTLRSLADL VI 250 3R e R0 40
ME, HAMEA 3D B R OMS FHiH 5 PLC F27 45
TERRZR I B AL G AR IR G0 I AR, mT A 4R B Ar
ML LS B S AT R BT, B S TR 22 10t 7
O EN SR, BB AEGEHNG AN, 155
L RAIHLREAS . 228 PLC FEFEIN, T AR TR B 6)
NI PLC &4, BT RAF G 558044, 76 CMS FHimsk
FERCE TN ZRBRAE , X AT 5 T 3R 47 Rl 24
#il, SRJG PLC G0 AT B BN B 5 B, AT 5 B
FEFP, Bl AT &5 B BB R s 3 BT LA, AN R
Al B 3D BT RER 78 s JE R, B R 24T
HENEH TR HE s I RS A

FIF PLC 7 R AR BAS TREPMES
E TET, it B PP 58 0 PR P 5 IR A s AR B 22 s A 4
HEAEAT N, HENEE B AEM AN . 7558 s
W R G & BT, BEXT AN [F) 22 150 X AT
FEHEE S0, RBIIZRITE (0 BARZR, Ji e U & 5
NN R, AR Z RS B AR AR, 15 48
EERAS B, B & U B B S B E B RS
BPE . fEHEAT 3D AL 5 OMS LTI, AR TR
S, R EE LRI 2 ) B 22 P 25 AR i
HEHARE B ER A IE KR, 15T S AR
LS » ZEAK B A 15 JE 0T . P 0 oA i T M 53 P 3
R, TESER OMS AW E G, R REER: PLC R4,
TEV 2% B 1 A3 B R B AE I AN B 4 WA & TR % 11
PR, R S S5 2 M R R, A G 1A%
R NS LR, BN AHLAT A & 2R E 5] &
T, Bl s &ME, JERHZIUEE TIERMGHEZ
EEHE, WIRERE B AR h

3.3 MIARRIAE

TESE R o S A A A BRI T, REKE s
JHCE B B ALY SRR G N o 2548 S0 AR AT
HUBM. RIRMENIRE, EERENIISGEMTR,
BT & IR IR IR AR SEL, 1A B % 1R R F 2L
R tetn, ENARENEDINIZG RGN, ZE3hR %
ARG, K PLC RGFERF S AL S, FHE
DU SIS SERTi 3D EHE, FERIH 3D ST GRS
TS ALY GRS R S AR A A, (R B AT A BT R AR
RN 5 SR B R LS A DI AZ o PR AN, Bk
YA SRIR M IAE B2, ST A3 e

SEARBEIL R [ 3% 500 1] LA R AR F HE S b ) B
W, BAEETENE NS B TGN EE S,
LA GG AR . NI SRS, %)
BACH 3 EAT AT, T2 75 2 W R 2 A Mk 3 b 5y
HESEME S, WERATH. ARG . B35 .

150

TARMER . KFIBAT B A 55, FRI 3D SR H 4
AR, HAE R F R AT, SEERsr G .
SEARRLSR RS B, BRI SRS R A SR, STt
JURRP B RABFESE, S8R AFRE /1 SN ZRRCR - fE I Hf
BN AR RE T, MR SRR R PUE R FEAE
SERARSHBTIEN AN GBI R GE A 70 Hr % T
ARSHU AR bR, 12 F 8 TR R 11 e, B9y
ARBURIAE I ZRCR, kT KA O ERZ A6 21
BUIE s FERG AU B DR , SR T AL IR
RCR . EAS—FRI R, RSN ZR R, AR B
F R INEN A AR, IR H A% T A LA 10 i RS 5
R, e =4 5 B I Ry EL A B, 32 P i (A A
WIZREEFE AN LA R, A7 2800 58 AU 2 i v 28R

3.4 RUMARGHNATIHSE AR

FE ST S E ALY ZRAEIUL R G RO B T3, wr A L
iz T 3BT K o S ST P B R B, % i
LA SR A IZHTHE 2, A5 AR D) SE B R S AL A
ROR, M ZO6 HBEAT L R RIS, DRI H N A
W BON) R, AT DO L A [ S B AR, A%
BRI ZR R GERINLE T > ANATDRHES EATLAY 1 A T 32
TR FFR IS SR S I A v 5 22 O 10 AL, D itk
FHLAIEAPIRAS T T RS

FEVLE AN R G KA TSN, — 5T, AR TR
HI S HEBAR T B S B S i B AL (0 BER AR IR R 18
LG R RS R 1S I, IR A
ZEARURGER T, ZRTXETRGEE. 4
S B ALY RN R Gt P ) & SRR AR SE L T 2L BT g
IS5 BIZ SR 24 45 1t BOS IS IR REAL IR R 4
ZERAE RG] A AU I SR P B 0T, JRAEA SR
ITRIFEEET, HoR RS BARSE I IBOR . £E4E
FHINZRAEAN R GET , ARRBA T BT 5 B Hir th AR S B A
WERHA 13 2 B, fESEREBOR TR S 3, A28
SEYIRBULRCR " . S — 5T, AR R G
Rl T 2 PR T BL SR NV TR TR S
H A H AR SR BB SE, B TR BN TR R
N, FINENU B & R BON 2R, oK AR AR 4
ARIEEAERRBARR SR E AL, WL Bot. s,
HIZIHAR I B 5| T, A 280 9 AL R RGN
A EPE . AHOGH T IAETT R N ARG i, 20K 2 F
JEES I EB D RER ARl s[RI WCER AN [FI SR 1A A5 2 B
TR FEHEAR S B 6] T BORK A BEAR 55 B
Bl FRGE O AR R BB 2 . BRI, 2SRRI
A ITRR 7 2 O 24 RS S AL I Rl 28 S 0 B it
FNBEANTT I o

5 45iE

LR PR, 78 58 B D SR RAR R AU LI ZR R St i

Copyright © 2022 by authors and Viser Technology Pte. Ltd.



HUSL TR S4B - 2022 4% 128

Architecture Engineering and Management.2022, 4(12)

@f' VISER

TG, Bk AR WA A R G 4 F R, B R
HIE R BT SRR TR %R RGN R
PE, B AR ENIZ ARG, MR
A I ZR G ) R D B, 4k T e ket s 1 AR
Faite AU SRR R BT A
(&% Hk]
(NEAA ERERENFEBAGZAALXEIRRKE
[J]. & 41,2020,31(4) : 19-21.

Copyright © 2022 by authors and Viser Technology Pte. Ltd.

2] A £ T2 HENEFN BT EEFRLENR
[0, HLmik it 5 412 TR, 2020, 49 (2) : 44-49.
(B1AZ, £ X3 FHERFHREN AN ERE B 247
[J]. # E#% 4 TH,2020(2):102-104.

(4] EH . ECO & MR EN B A THEAKRRN EN T
[J]. Bt A, 2018 (7) : 73-74.

EZE A ZIRE (1984.11-), B, L. Hle—
A, AR TRIF, #F: £H,

151



