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4 MacGREGOR * 7il ST-040 DOB BIiliifi=" {3 (Csu)
o ;gcl;ﬁg]r%ﬁ
FE | Jéﬁﬁ‘nﬁﬁ IR FEM AT 55 HJE DA [R5
(Case) £|="I'J#%k& : MacGREGOR * Fil% [AE vt FfA F‘@;Eji’ i
2o R R f‘@&“ﬂ S Frpud = U (safety margm)F;lj\
PUFEEL T HIIER S pEl ~ AEE F IEB« ﬁ]ﬁ TEV R EN 0 R A
1@[ Hjﬂf:' R Ii’jft’jg[ T e F‘ /ﬁj fIAs Ve Fﬁf
b T ij[ﬂjbﬁiﬂzw) > ST AEDT RS fﬁEH g5 > F ﬂJF' F I ]
BELJ/?H@EJFET%E* e PR Ak T R PR e
gﬂ = gq[fy I/H
s {g_{g‘giﬁijz‘ :
VB T B pIEEERLY S ER]PH(Inlet Head) {1 ET4E
%Eiﬁ%Hl . El*ﬁiﬂ’é?&]}ﬂ 7+ 1.5m ?V#r }{ﬁ*ﬁ&'?ﬁﬂl&ﬂggl = J@IFAEUQ-:
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D SN

VSOl (IO I = L o 5 i
E&*Tﬁ*‘ Vo PR, PSORGESS AT ) o & T IRBEARIR
(HSC) F ﬂﬁj’*iﬁ‘%%{u_p Nl UCEEN ) rw”“gi?ljﬁ&(HBC) SRR
R SAER L o K@?(Turret)Hlﬁ JEIRITR 08 ST R
FIpI 7 PR (GBC) » T R (11 VT 1) A 58 PR = fapip oL
S #5(Quay Conveyor) - °

SEEE (B2 F ) 5 A F2Eh(traveling) ~ G (Slewing) ~ 1< f§]
(Luﬁing)é’?;‘ﬁl%&%(Pendulum)ﬂ“@ﬁlﬁt o
R R

CSu iy ’EJ{FL{?@F’(HV Room)#[~ 4.16KV VCB(1600A) & i I'| Gkl
CSuU plﬁﬂ’ﬁlﬂ?l F,j% 4t [é?‘?q*%wﬁr“ﬁﬁ{[ SR - 4.16KV —|€'13E'1—r‘1H fd
7RI (4.16KV/480V 3500KVA) [ HEsis: % ACB(4500AN Hfi e
54" (Elhouse) By MCC~UPS ~ i) ~ IV M 475 ST BN i ™ [ - 480VAC
BUS FpJE ylplE i i 5 7 (ﬁj%’ﬁﬁgﬁﬁ EIEN A — R
(480/220V , A - A 90K\/A)$z,:“‘ﬁ%‘a’@f:tﬁL HLfH 3D 378 EET 220VAC U
TRt~ 220VAC ijf‘*fr'*ﬁ&%?f * 220VAC UPS ffi?] = bl= RS
(480-208/120V, A-Y,25KVA)iiz- B Hd [ 120VAC %ﬁfﬁ ﬁ I
5~ B[P 502 120VAC UPS i) -
e

ffliH PLC ﬂfﬂLﬁEUﬁf_fﬁ[ﬁ SASPE [ /F [ E2 el DA PCf‘E'
T (e o — o ;E =i PC P?W\F“'*“ Ed JFT ffi '] Ethernet == F%58% PLC
ﬂg* ; PLC??%H%%WF HIFI {0 | DevicNet [BpjE - FIA fﬁ& PLC ik
fi pl[ﬁy’?ﬁl“ Modbus RS-485 Miflast o RZH SRS -5 AJ(CabIe
wheel):HIHF = HISARHET _@%ﬁﬁ 4'(EER #2)[* |V H38%% ﬁ%ﬂﬁjﬂ—r
PLC #4 remote I/0 H{7 l J (R R o e mﬁﬁk%bﬂﬁjﬂ?f@%
Aoy R il

IS -

FIPSRES %EWF%Y{ ff S YT SR PR i ~ =T PR ERRS R
A SRR A i SRS SR O
PP 1RE el AT o

= VR LR P E’EJF‘.JEE BB A (Wear section) ~ 2 [H](Lower
transport tub) ~ O-D ik = [y EE””JZ A ﬁT TGS o

= P RBEEREASE 6 Y = 1 b‘:iﬁ:‘;ﬁ_ﬁtp By o =3E 30m > FlIRHE
5 {lat O-D il i ﬁiﬁfﬁﬁ@%ﬁﬁ K%”?F%‘WT’? il
ACRPEhEARAS V= [ - g 15:4’51 B sl
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%» N EIF’[GJ :

By 17 ri:ﬁ‘ﬁ_eﬁ ’Erﬁﬁl[ﬁl“ [/Wiﬁ‘:‘j\ B ir ﬁ“ EPFIETETY
8% &1 2,000 T/H =" (1505 (CSU) ,;J: fH 32 ir’ﬂ,ﬁ S ﬁ*g_ S
WJJ B p‘?gp@%ﬁﬁh AR - [ MacGREGOR - ﬂ et Bl P"‘]%t SF e
PR *EEW I E Rt B e B AT R et :&%fbﬁﬁi 'ﬁ?éff?”
T‘Ha’ I3E— H‘Eg*ﬂfit[%ﬁ FLIE[ }gg”fv[gyl LR st SR TR R
EESAN “»ﬁ.%_‘b;ti(’rrﬁ,ﬁ%’ I 2 o

SRS SR W N E - O e e Y R 2R A

SRS - A H#%%’ﬁﬁﬁmﬁﬂﬁﬁiﬁ St S (S
%w%%r’W“ﬁﬁﬁ@o

. iﬁ}iﬁ :
F196 % 7 5] 1 [12 7 4] 15 [14 15 = » %44 MacGREGOR il il
A SR S - R - B RO RS ISR R 2 IR U
it REATE FTJ BEHHR ~ JEERE [ ITRLR MR

2 AP
- SV

i et A I VI E (Codes & Standards )

= El%ﬁﬁ'“ﬁ—g;fﬁ%? F'FEM - De la federation europeenne de la
manutention ; section I, Rules for the design of hoisting appliances,1987 ==
section II, Rules for the design of mobile equipment for continuous handling of
bulk materials,1997 - Jff J I S E J% 73 '[JPF&‘“”'F — W
fEYE 5 SEY[11SO5049-1 5% IKH4.30 I') & %Eﬁ

EIEV
B E | fi ﬁﬁ‘hﬁ—g A2 (FES (A FEM 155 IR 7 T [RIBERIE ] (Case)
FI7°T 4558 MacGREGOR * il ™% (AEl 7 F4 ‘i@k;ﬁ:’f{@ Ve m R
o ﬁqwﬂ [EIF[J—L = [\ (safety margin) foith o
l—{)hlﬁ“qi”ﬂﬁ Jiﬁﬁlf AL AR (DNV-Det Norske Veritas ) ;fi?_rjah;:“ il
F' FEM 341 1 415k
iﬁ[’“@gimﬁ LS -
= g1#V (Main loads ) — EFEETEE - BT R P ST AR
£, FEM CASE 1T -
#e9t prdb (Additional loads ) — HFERFE T [ Ipiﬁlﬁ'wflf PR 53
£y FEM CASE 1T -
Fi7F 175 (Special loads)  — 3L i) ARIRAOIETT SHR ?ﬁ
g Y 711\&)% FEM CASE 1I -
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S5 EiE (Fatigue loads) — — 3L IS £ RLIFVD T 1% -

2" R perE R MacGREGOR{,Jmm{}w_@aﬁﬁ;
FEFIHLE 7] (Basic load cases ) » [ FH¢ e tlin 5 v [;g;[{lﬁ:m N
AT S RS L B '/%““Ffiﬁg Ny
%ﬁﬁﬁﬁﬁ’W%ﬁ#ﬂﬁ%q%ﬁ#mLVWﬁmﬂ Rl
*E‘@Ji”ﬂ’ﬁ ﬁﬂ J3RAL I Tk 2 ) R TRERH R OT - ag e
PR EVER A Y ARRAY FHE

(REHET B T FEM SAIROR V4 2 (R E T R 0 g
ANATRE H‘%’gﬂ@ JAb = FRETHIEY

FEMCASE I =15~

FEM CASE I =133~

FEM CASE Il =1.2-

AETENTINE I
T'}ﬁ_[/&@ﬁfiﬁyg*mﬁ (B TE ~ FRIEE  H P g~ H
o ISR S URSIE ! Aﬂ@m[ e %[fJWZ@““% J'J’E‘
qi“ﬂ FIFIRIEN= 'EJBEM@FJ@%ET*E* SRR ﬁ%%?wé Hl&f
;'/ Fﬁ&i [iﬁ%ﬁﬁp@—i = dfEl e fi RN e q%”ﬂ% Jlgps

FLAEE1EVEL ] (Basic load cases ) :
Arm positions
Load case Loads . ) )
Vertical | Horizontal Slewing
® Dead load
DEFO 1 cac foads 0" 0" +60°
® No load in conveyors
® Dead load
DEFO 2 cac foads +30° 0° +60°
® No load in conveyors
® Dead loads
DEFO 3 | ® No load in conveyors —19° —35° 110
® No vertical screw assembled
® Dead load
BASIC 1 cacloacs - —300 | 183 | 60
® Normal load in the conveyors
® Dead load
BASIC 2 cac loass - +30 0 +60°
® Normal load in the conveyors
AUXH | ® Auxiliary hoist load —30" 0° 110°
MAXUP | ® Dead loads —5° —35° T110°

2/62




= g1#V (Main loads) FEM CASE 1

Arm positions

Load case Load combination (FEM CASE 1)

Vertical | Horizontal Slewing

Dead loads
No digging forces 0 0 +60°
Normal load in the conveyors

WORK 1.1

Dead loads

Normal digging forces
WORK 1.2 0 0 60°
(FX=+30kN,FZ=+30kN)

® Normal load in the conveyors
® Dead loads
WORK 13 ® Normal digging forces 0 0 o

(FX=-30kN,FZ=-30kN)
® Normal load in the conveyors

® Dead loads

® Normal digging forces
WORK 1.4 0° 0 60°
(FX=+30kN,FZ=-30kN)

® Normal load in the conveyors

® Dead loads

® Normal digging forces
WORK 1.5 0° 0 60°
(FX=-30kN,FZ=+30kN)

® Normal load in the conveyors

® Dead loads

AUXH L1 ®  Auxiliary hoist load with an g o 10
' addition of 15% due to dynamic a

effects
MAXUP 1.1 | ® Dead loads —5° —35° T110°
® Dead load
MAXF 1.1 cac 1o 300 | 4183 | 608

® Extreme load in the conveyors

#E9t g1#% (Additional loads) FEM CASE TI

Arm positions

Load case Load combination (FEM CASE 1I)

Vertical | Horizontal Slewing

Maxw,] | o Deadloads 300 | +183° | 60
" | ® TInlet hooked in ships hold (local ' -
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ux, uz)

Normal load 1n the conveyors
Max active pushing pendulum
cylinder force

Max counteracting slewing
moment (+MY)

Normal wind force during service
(20 m/s) acting from right

MAXW2.2

Dead loads

Inlet hooked 1n ships hold (local
ux, uz)

Normal load 1n the conveyors
Max active pushing pendulum
cylinder force

Max counteracting slewing
moment (-MY)

Normal wind force during service
(20 m/s) acting from left

—30°

+18.3°

60°

MAXW2.3

Dead loads

Inlet hooked in ships hold (local
ux, uz)

Normal load in the conveyors
Max active pulling pendulum
cylinder force

Max counteracting slewing
moment (+MY)

Normal wind force during service
(20 m/s) acting from right

—30°

+18.3°

160

MAXW2.4

Dead loads

Inlet hooked in ships hold (local
ux, uz)

Normal load in the conveyors
Max active pulling pendulum
cylinder force

Max counteracting slewing
moment (-MY)

Normal wind force during service
(20 m/s) acting from left

+18.3°

160
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MAXW?2.5

Dead loads

Inlet hooked 1n ships hold (local
ux, uz)

Normal load 1n the conveyors
Max active pushing pendulum
cylinder force

Max counteracting slewing
moment (+MY)

Normal wind force during service
(20 m/s) acting from right

+30°

+18.3°

60°

MAXW?2.6

Dead loads

Inlet hooked 1n ships hold (local
ux, uz)

Normal load 1n the conveyors
Max active pushing pendulum
cylinder force

Max counteracting slewing
moment (-MY)

Normal wind force during service
(20 m/s) acting from left

+30°

+18.3°

60°

MAXW2.7

Dead loads

Inlet hooked in ships hold (local
ux, uz)

Normal load in the conveyors
Max active pulling pendulum
cylinder force

Max counteracting slewing
moment (+MY)

Normal wind force during service
(20 m/s) acting from right

+30°

+18.3°

160

MAXW2.8

Dead loads

Inlet hooked in ships hold (local
ux, uz)

Normal load in the conveyors
Max active pulling pendulum
cylinder force

Max counteracting slewing
moment (-MY)

+30°

+18.3°

160
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® Normal wind force during service
(20 m/s) acting from left
®  Dead loads
®  Auxiliary hoist load with an
addition of 15% due to dynamic
AUXH 2.1 effects —30° 0° £110°
® (lean-up unit (if applicable)
® Normal wind force during service
(20 m/s) acting from right
® Dead loads
®  Auxiliary hoist load with an
addition of 15% due to dynamic
AUXH 2.2 effects —30° 0° 110
®  (Clean-up unit (if applicable)
® Normal wind force during service
(20 m/s) acting from left
® Dead loads
MAXUP 2.1 | ® Normal wind force during service —5° —35° 110°
(20 m/s) acting from right
® Dead loads
MAXUP 2.2 | ® Normal wind force during service —5° —35° 110°
(20 m/s) acting from left
ﬁ’ﬁ? E1#V (Special loads) FEM CASE I
o Arm positions
Load case Load combination (FEM CASE 1IT) , ) )
Vertical | Horizontal | Slewing
® Dead loads
® Inlet hooked in ships hold (local
ux, uy, uz)
® Extreme load in the conveyors
® Max counteractive pulling
EXTR3.1 pendulum cylinder force —30° +18.3° +60°
® Max active pulling luffing
cylinder force
® Max counteracting slewing
moment (+MY)
® Normal wind force during service
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(20 m/s) acting from right

EXTR3.2

Dead loads

Inlet hooked 1n ships hold (local
ux, uy, uz)

Extreme load in the conveyors
Max counteractive pulling
pendulum cylinder force

Max active pulling luffing
cylinder force

Max counteracting slewing
moment (-MY)

Normal wind force during service
(20 m/s) acting from left

—30°

+18.3°

60°

EXTR3.3

Dead loads

Inlet hooked in ships hold (local
ux, uy, uz)

Extreme load in the conveyors
Max counteractive pushing
pendulum cylinder force

Max active pushing luffing
cylinder force

Max counteracting slewing
moment (+MY)

Normal wind force during service
(20 m/s) acting from right

+18.3°

160

EXTR3.4

Dead loads

Inlet hooked in ships hold (local
ux, uy, uz)

Extreme load in the conveyors
Max counteractive pushing
pendulum cylinder force

Max active pushing luffing
cylinder force

Max counteracting slewing
moment (-MY)

Normal wind force during service
(20 m/s) acting from left

+18.3°

160

EXTR3.5

Dead loads

+30°

+18.3°

60°

7162




Inlet hooked 1n ships hold (local
ux, uy, uz)

Extreme load in the conveyors
Max counteractive pulling
pendulum cylinder force

Max active pulling luffing
cylinder force

Max counteracting slewing
moment (+MY)

Normal wind force during service
(20 m/s) acting from right

EXTR3.6

Dead loads

Inlet hooked 1n ships hold (local
ux, uy, uz)

Extreme load in the conveyors
Max counteractive pulling
pendulum cylinder force

Max active pulling luffing
cylinder force

Max counteracting slewing
moment (-MY)

Normal wind force during service
(20 m/s) acting from left

+30°

+18.3°

60°

EXTR3.7

Dead loads

Inlet hooked in ships hold (local
ux, uy, uz)

Extreme load in the conveyors
Max counteractive pushing
pendulum cylinder force

Max active pushing luffing
cylinder force

Max counteracting slewing
moment (+MY)

Normal wind force during service
(20 m/s) acting from right

+30°

+18.3°

160

EXTR3.8

Dead loads
Inlet hooked 1n ships hold (local
ux, uy, uz)

+30°

+18.3°

60°
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® Extreme load in the conveyors
® Max counteractive pushing
pendulum cylinder force
® Max active pushing luffing
cylinder force
® Max counteracting slewing
moment (-MY)
® Normal wind force during service
(20 m/s) acting from left
®  Dead loads
® Wind force during non-operating
PARK (55.6 m/s average wind speed) 0° —26.5° 90°
®  Otherwise according to drawing
7001594
®  Earthquake loads according to
EARTHQ?3.1 local regulations acting 0° 0° 0°
perpendicular to rail
® Earthquake loads according to
EARTHQ?3.2 local regulations acting parallel to 0° 0° 0°
rail
7% e1ds (Fatigue loads )
® Nodead loads
DIG 1 ® No l.oad n cc.)nv'eyors o o 0
® FEquivalent digging force (FX=-+
30kN, FZ=+430kN)
® Nodead loads
DIG 2 ® No l.oad n cc.)nv'eyors o o 0
® FEquivalent digging force (FX=-+
30kN, FZ=—230kN)
| R R F< HEE > EE
FI ;[E"ﬂiﬂﬂﬂ £l (Deadweight & Live load ) :
F T AR Y RIS P W B R

g8 vgjﬁ%&f

_qr [/;;_15.[ , ’]jan——ﬁ 15.[ ELJ

BN ﬁ“%’“i#?é"%" R

(Counterwelght) R > 5 HERRAOT BT E f%’ZWETF&? %’7 U R [ pVE

1)

Ipmfm
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o5 [ RS PR

EHAEZVFR el L 50% » [0 At b HIZY 80%

iR EIE (mts)
Vertical | 78.8
Horizontal 154.0
Fl Overbeam 82.1
Fi CW (counter weight) 230.0
Upper Turret, Tower and Cabin arm 95.8
Deadweight slewing system 640.7
1) Normal live load in vertical 7.3
&l *j[[ Extreme live load in vertical 11.7
i Normal live load on horizontal 7.1
4 ~ $¥ s (pushing & pulling force ) == 7J'¥ (moment ) :
8~ 3 )0Ey T2 (KN/m) )
Max active pendulum cyl force (pushing) 143 bar
Max counteracting pendulum cyl force (pushing) 164 bar
Max active pendulum cyl force (pulling) 149 bar
Max counteracting pendulum cyl force (pulling) 171 bar
Max active luffing cylinder force (pushing) 124 bar
Max counteracting luffing cylinder force (pushing) 143 bar
Max active luffing cylinder force (pulling) 51 bar
Max counteracting luffing cylinder force (pulling) 59 bar
Max slewing moment (—30<VA < —10) 1518 kN/m
Max slewing moment (—10<VA <+ 10) 1347 kN/m
Max slewing moment (+ 10<VA < +30) 1166 kN/m

G e F"l%ﬁ ( Wind loads ) :

[ (A e /rm METE Bl 18m/s I
iﬁi 55. 6m/s tfji Fl **E%l FEM 3475 1SO 5049/1 QL—_E‘I‘ER

J B2 BEEGRp R
ELEUM@?E

A T [ A s DALY 2R CTRIR S sdllB) [ A - £

S RIS £ L FU AR P 913 I«’Eﬁr(smpe
B LT SR A

factor ) ; “Elﬁj 715 ﬁ by 15’\“‘3'4 PRAERE{ - 4
;‘[l I:[J 1 [wa EH{—*’ 'T'V'T'“)

gy '—MacGREGOR, flJ[*?%ﬁ:/, Fil VARIEA A ’I*ﬁjﬁﬁ@\ VHEE
FEFRRIf L 20m/s FHET PR E IR R
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F=H1 g188 (Parking loads)

£ ] BRI N g 55.6m/s TR S 90 e
MacGREGOR = ilfiel 77 51 2~ il sk et b REE R 50 ot
R ESASH B SAY © fBR ER  -

TIEDOWN / PARKING POSITION

900 kM

IECOWHN [55 & Ris] ‘ ' T o
EARTHOUAKE, TEDOWN Va0 21, He0.33g] 1600 kN T

TEDOWN / PARKING POSITION

S LR ]

"AJ/:H:IP ¥ L b-lali

(L% TamEl

R GyE ==
VERTICAL ARM _ 35
B-B wair 152 STORMLOCK CSU
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ETE E18V (Dynamic loads)

IWﬁym%@@ﬁ%%iﬁfﬁpwﬁﬁﬂﬁ<<mmmﬂ‘ﬁwﬁ%\
wto SRR R R LFMLIJ JRE] T
E%EEHI‘VE»‘{'L@EII‘Jﬁiﬁé’bﬁﬁuﬁﬁ' H o 2R g #N s -8F (Overbeam ) =
T' % (Tower) VEY&% féu’é‘r‘fr.gf;ﬂE'WﬁEé?:%ﬁo

PyEep1#l (Earthquake 1oads) :

%ﬁﬁ?{%ﬁ%ﬁ Bpy §§1 el *F @%E" 531 (response spectrum
analysis) I'JEgE Yl > P57 ]‘P[f IEP qr— %\ﬁ SIS 38 J’ﬂ VR Kockum AB $h
= I PTE AN e ﬁ‘“F", F"I;#ﬂﬁﬁﬁ YRI .

EE I'FL[ ( Stress evaluation ) :

E@E[%HE%:JJ‘%%JJ/F::‘K[?I F[ﬁlﬁﬁ’ﬁ‘&‘mﬂ’?‘/ 3 f/[ﬁéﬁﬂ%‘m o BB
= ¥ (Vertical arm) ~ [7] /]“Flﬁ 171<~T B¥ (inner-and outer end of the horizontal
arm ) '—HE?’F", (upper turret) ‘ %'Filﬁ? RAET (cabin arm) ~ EEIT i S S ﬁ,;E“i’F}

(gantry and lower turret ) -3 [l = S {2 oske m% REE]E ( ﬂ?}%’ Al
@ ) o
FII* IMacGREGOR * il (ELfji=pSiwertell ) F1 FISE[Y R [

ASCGAN » [t f E1EVE s “{'ET S A" Chinges) ~ FEEAREST
(cylinder) *#7 £ (corner) IV F1#u b%ZFE‘J/%%{@ MY £ S
[ PO A8 (finite element models )I 3 b ’_ﬁ[ﬁ/ filr=] ﬁ JANSYS
— NI HEE JIEE= T’ﬁ'&?ﬁ' ( general-purpose finite element software ) °
FJH] JBWLWEE I (finite element method, FEM ) :f*if » ’?ﬂ—f@"’ b 2 e
e 47 ’T#'J@‘“IJ?(* A T~ Fpr -~ R~ BN R R T~ B
ﬁﬁ f, B 7'? T’?FZET%@FL =7 FH 55 #7 (computer-aided engineering, CAE)

A > P 2t pil AT e R o SRS e pu uff E'E@ﬂ‘ EAENZE
(e

R th ( Standard components )

— ERERE WMET 3%‘ (wheels) ~ fi71 % (boggies ) » R
ﬁjﬂ’Fl (conveyor consoles ) -+-= > [RERSIE lHj ,mgw UISEREIEC [RIEET
%%W$ﬁ%’Tﬁ§@ﬁﬁﬁ%°

e
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dgiali
MacGREROR( [ £ /1. A.B. Siwertell)D-type si7g= ﬁjlﬂﬁ%‘ RLE TR (R
PR  FPE PR RV o e R AT R
s ETRE RN R TR RRUAETVASPY » ETRY S -vwﬁﬁfﬂﬁ
SR ET o I S BT R RS 2,400 thr. > S EPSORHEE E YL 2,000
t/hr. > Fy R[5 ST-940 DOB -

P AR Simon HMI(EME S~ 485 5 [ r)system » $L4f~ [T ~ [
FOpip > (1B (e ] -

[’%%FJ‘Z*JJ 80,000DWT Jﬂﬁﬁ‘jgl NG J‘:E(Nommal capaecty) 2,000t/hr. -
S .qu:I S - Bl (Through-the-ship average
capacith) 1,350t/hr. -
: 987t (F‘j%ﬁ’]‘ﬁj 420 ¢t > %MF%[’TFJ 271t F%?n?&“ﬁﬁj 45+t 'l 2511)

S

ﬂ%ﬁg[ﬁ{

()~ = Rl
1. §@If§_ﬂ§ﬁ(lnlet head) :
Fhab Bt = T B PR s o YRl ol AR e iR > B Exﬂj%%
[ﬂ A1l > R P AL /ﬁff%@% T-EM o Fp e sl ’jﬁﬁf
)= WRHE T TSRS S (Vanes) ! 19l R SR E ™ = g hfaR s -
(DInlet head #1R : S235JR + et
AEMR™  Min60 HRC
(2) Inlet tube (lower trainsport tube) F1H] :
TR~ ei (Hardened steel )
R 470 HB
Q)= ¢ 0~45 r/min
(4) FEFIEE ¢ 184kw
(5) lﬁl}ﬁjﬁﬂj ;AN (Frequency converter )
(6) H1[p/fhers

2. f‘@l e (VSC) - = R R Pl = PR
(3 1)~ TSR > [RRII ST [ = *IEF[“’\W [

=l "ﬁ' Fl16 < il Kﬁ(ﬁ? (DS ETTIlyS 'f{l_" [HL'M”*‘FI:{J%R@‘
GELE ﬂ#:VQQMOD’mi@SQBmO

(1) BBIE=9 @ 4 925mim - EH ¢ 290 r/min

(2) SFEEEL T 2000+10% thr.

3) @Eﬁﬁﬁi(waset) 975x3(60Hz)

(4) S8z - pitch 780 m/m > #1F( Hardened steel (ifl ™ p> THfRIEH) -
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B 15m/m > FpErfRi{™ © Min 370Hb -
(5) [Ehzg R S-355 ﬁl @ $323.9m/m
(6) Z(tube) PRI * I8 > L 15 m/m > AR ¢ Mind70 Hb -

(7) O-D ﬂfE[jii :

(DB R sy

Dur - R <( N

@FE (5207 R 4 T @;:’

O Bl U W

3. <71 PEUAR (BR)ETRIES(HSC) © FHFRIEh - AF - 38 i SERRY -
FEIVSC et (VSC el DI R Rl RS L s A
1) * PESEPLAHSS(HBC) » HSC 257 o4 i 4 -4
T B SRR o LRS-

(DE[ZY HST-1250 : fEH=9f @ ¢ 1250 m/m > =% © 6.0m
(2) fj=714 : 2000+10% t/hr.

4. = AR (HBC)
2R e T R L A s E&fﬁ'}ﬁﬁ » B HSC 15
R E A SEEE (PRI P LY FIRMRr » 287 2 (R AL (Shuttle
conveyor) > #[* Belt-1800 » =% 31.5m > F[ff (HpA LA S AR
I R L i i TR CI R A

f-El 2000+ 10% t/n > P 1800 m/m > R[zﬁﬁ@ * 156 m/min
Trough f& ¥ + 35°

FEEE © $630 mim 9t A4

SWEBATR] 4988 > B D 15m/m

i ¢ $630 mim

<A 1 315m

@Eﬁ?ﬁﬁﬁ%ﬂ'&ﬁ% » FREIRL T+ 103kw

S. MEIRg # L En25(GBC)

GBC FREFTIEIRE AL - e IR ey B RIS i 2
HATRS C-28 AVB > ELIT (HIRERIENR » T GBC L R B b
HBC » [ i FE TS R R C-28 AIB [HIEH D > 203 b iy Hififl(Diverted
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gate) = FHR] Fh ’ FJSF GBC %ﬁft b %;ﬁjgpﬂf Ws[ﬂf” E&(Shuttle head
conveyor) » = (| [JC -28 AJB - Pty HPETE B Jm HEDN > I JVERETR)
[F o [P A A F'J?ﬁigé > PSS > ]2 Belt-1600 > =% 14m -

Bl Ay
H: 12000+ 10% t/h > Rl,i” ‘F'u 1600 m/m’ ~"% 14m> RW” ﬁ”ﬁ 160 m/min
1 : 30°

(= P A 3 m/min
PRI % © ¢630 m/m > =i ¢ $630 m/m
RRREPIE ) R st - FRFIE T < 34 Kw

6. FPR(TRIF DAt
FFJ el r*lﬁ 1604 GHC TR A+ 1) E“pﬂfr‘@%ﬂlmﬁf ' FA'F
Y R %EAFIFF‘J##[ > ﬁﬁagl&[ﬁ” #% C-28 A/B RU[HJ A“;H RIS }{_Jrj\ Fl
GHC [l i,
fﬁﬁiﬁﬂ &L ru[ﬂ“ﬁﬂﬁ” C-28 A/B =" » [[1[t] f[ b BSERL DRI T 1 [ RS FS
e ﬁfjﬁ SRR o PSSP PR By ﬁﬁw
C-28 A/B RHFJ e SBERSDNE ég;-_nﬁ}
f-%:ﬁgwﬂa
aﬂ?ir& n"’ $500m/m
b3 =i AT SST 304

(Z) ~ iy e
1. §@I B¥eeE (Pendulum) :
ISR AV P ORIST. 5 ARSI+ (DA de
wgl W EE30°RERE » [AERIFFIf I VsV o h At s (5-1)

2.4 SFIIICHR ™ 1)
P SEHIBER (59 320) bR VS 506§ OIS (A
;m‘ﬁ Tl e ] g I AR 2;‘*1 : @f%wp
({1 BT PR VAR

FHESCEVIE - <2 B 1 N i +187 /-18.3°
HEBEGINGE © ST L N 4357 /-18.3°

M 7.5m/m
[EHF= TR 2pcs
R S (T
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3. lfEE e - P A (Slewing gearnng)q% ?&g‘p#@iﬁmﬁf s phAb A58k
B7 1 -0 3 77 gear motor 7 [’J o3[l £ Fi > it 110752 > [ ER[pE <
LI - RS ’OD%wwWW%Wiﬁ’@”@WK
L

GRS 2 0~0.15 r/min > PIEE R +/- 110°
FEFIEIZ - TREY > 3 7] gear motor » FY /AT 126 kw
APdEgH R4S Rothe Erde RS » Y52 ilips

sEE eIkl

4 FRRE | s B A 12 Al ] 4 i 5
A {EI i o~ [ Rk [IEUJ\_. ﬁﬁfﬁm%ﬂﬁlﬁ (=g %% [ﬁt IE;VJ
o A [;g&,jiﬁ"#nﬁg_ b EPURRES U PR
ﬁlﬂﬁﬁ’éﬁ” f'~ CEAERR RSB ST B i P TR
[T PRS- DI R TR FRs e
e ‘@E%@ﬁ¢#¥é@mmﬂﬁwﬂ#'fhﬁt%%?mﬁﬁ
B A FTJIE?‘—L = RS -

Al ERI12 x 20 R4 x 20 SRR 32
[ - ¢710m/m - 1] : 1C45 Euronorm 83-70
AR 34~38 HCR

EIf

Iﬁﬁl F"['[“: ( ’rjﬁ 3_—19

LT gl 40m/s
(D= [ o] 500 KN
() = {Figeo s 500 KN

2.1 s P
(O (R [ g 600 KN
(216 {12 flst gl - 500 KN
AEHEEEE Y R ¢

1. Pl
(1) FHENE 0~15 m/min
(2). % FHELTR 0~20 m/min

2. FpiEe 16pcs

3. EREIEE 16pcs
4 Eué:}?lj—‘h : A-C ,Evi%lzﬁ‘ﬁp%ﬂﬁl

6. F BRI B : @
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T R

=) EEF sk
PRy Ak © P LRI o DS PRER A iy 1= R (52)
ﬁ?#l*&kiﬁlﬁ A PSR ~ B LR » SO

R HF A RO < EREPEIR O L SR R IR
HradD > ?ﬂi‘?ﬁﬁ%ﬁﬁ? | B -

QARESHIERR + E | RS R ) SR T B T i)
fie o RESIET SRR ~ TG )P IR = = JREAE T B
@;F‘Tm,mrg@ﬁfjuiﬂﬂ R (B BTSN A (e

EVE&:”H? Do B
I < A SRV ] - = B A
7 [EHEx]s 250 bar
RESHRED ¢ 192 Limin > S{EESIfIE ¢ 650 L
R IR < T0°C R T0°C o RS B[ Y T
B A S T
HeARl 2 Vickers or Parker
B¢ : Vickers PVH > Parker PV
EED VR 0-240 Limin
]&’E‘tﬂﬁll : ﬁ%?ﬁ“;ﬁ
B0 ¢ [~ 1SO VG 46 and 1SO 3448
i)' 230°C
fi?ﬁ%iiﬁﬁi DA 60~657C
EFTYRGHT ¢ 10u > [FNFVERGHT ¢ 10u
3. BRI gﬂﬁ?@a\.«\ P S - i
TRII TR~ BRwah ) TR > USSR T 3L AT -

LR SRR
= FPR AR 5 IR T R R -

WG E
1$f|"é“}n[-trl*4;:"ﬁ[ﬁ| i f"[ 20T FJFf?}LEﬁ[44?C f;ﬁﬁ[i‘%@g{‘—fj ¥ - Mﬂélj\
TR P Uﬂiﬂﬁm%ﬁr
wpﬂﬁ“@£*MW%f)$#V%FﬁlWELﬁﬁwﬁy'%J
_ TEﬂE“}LPHIﬁ[F} Winch ° %@J‘{‘FIF ?‘J%E[ [—EE [if IFIIH: ﬁj@ﬂ ﬁ E’:@N {,m%ght
WP@Amﬂw#ﬁ“o
2.
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%%ﬁ B WF*W<%ﬁf‘®ﬁ%_ﬁﬁ%ﬁ‘%ﬁF[
,ﬁfJ_Pﬁ i ELE *J ééui}ﬁ{\&o% %ﬁﬁjg %I%fﬁij' ) EI%JF[{}@

mr@ ik w¢fyw

bSO e R

BRSBTS P
FIBp - IEE R -

4T SRR ¢ W R AR | (R
200 72 R BRI R 0 AT RREAE T 50 1
R AL

S.HGH e BE i (Clamp) + 18 ~ BERIF = 1L
R e L2 ZFEfaLE'EI A CHIE

6.1 7T BEY © LT ﬁfiﬁﬁﬁﬁﬂﬁ%ﬁ%‘fﬁﬁ » I IVESETPI -
W5 IFE
= MEQL 1800 X-P
I - 11455 Kw (50Hz )

TR AR S E RS R LR EL
R ¢ Ransey
B 0-22-1
){? FE@ +/- 0.5%

B Sk ¢ SREHAN Y L AR R R T i -

9.5 IR e © KR AR B P AR > M FEAR R o U SR R
i~ (IR SR (] -

O.7EtHs: 4SBT A b ([R50 * [1i#9 > BT 400ke  $A7H S

(Z)» r%?rﬁlﬁi" :
LEVED © AfET 987 2
SRR 643 2P (g 0 77 20O~ 4 9 203 0 - [RETL 251
‘WIW%ﬁ*ﬁﬁ#%“W)
RIS 344 2
PRI R B ¢ Y R 42 2P T B 20 O AR
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E1504 V[
[ (R g 42 2P st T e 23 2 R RS
[PE 168 * [
% I 105788 S50 18m/sec Y 2~3 FPRHETHGE 25.7
m/sec &l ©
()~ Feprl
LTI A CRIFIETHRR GDRERARCE - (5 SIS Sa 2 1/2(SSPC-SP-10)
HVER) o TR IR H'F % - ﬁaﬂﬁﬁpmﬁ?fb LHEIEEE S
2 HIERIG A 1) PO SRS [T SSPC-SP-1,3 g8l -
TR RS R
3.Jp5=AR 9 ¥~ 371 40 umAlkyd primer
ARE=AY - TR~ | F[%?TEY SEGEECE -
5. [Lr sy ~ b = G ~ uugﬂy%ﬁ AP Jbéﬁﬁilﬁﬁ
EABIES ~ W LR~ SRS (MU P A

(5~ AT () HEFE
1.7 Reifd =
FE AR R RS R R - R
Fr~ =R~ 2 ]~ SSRIPE R R L (T SRR S 4
D ~ 3y~ PR R TEER ~ P l—sﬂiﬂﬂm _rﬁi s
SESERIRRSE Y SEEE 10 7 ’E@E@g}ﬁé% °

FE R OISR T W~ AR = R A B f@ﬁ}
R R S ri‘{ stv FLEFPPREE ™ > (58 S0y - il 5 S ey
RS HEIRAE G -

A= SRS
éﬁﬂ? E“EL&!%WF ﬁ%‘%ﬁﬁ JI?E’FQ‘:'E“TIE HPETRSLS B3 VY
=5 zl‘ﬁ?{iﬁlg»,n wﬁ 12 %] khﬁ’é AL 0 9713 FIESS T A
fi2 2 B PSR 1< AT ~ = [0 R (SR IR -
ARy G B I T RARERE IR PR A B i -

3 HHCHRER 4

HSO0T [ 7555 ST 1 R

A FEERPEE R RS FF,P'% PR B3R ] 180 T iyl

U R S I FIRIGESI e T RS 2~3 0 Bk

;i@j ek FTJ—T—M;% JF[H PR F11~21§{, I/ i SREE L’Flﬁjﬁ
577 34 1 -
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(1)~ &[S
= PR FFERERIPE ~ IRERIRBEE Y ~ 2 ] O-D ik = R
ﬁtﬁﬂ?ﬁﬁﬁ ?’f J[‘?E"ipbﬁ'%@iﬁ?ﬁ“
LAERIPE © FRI (=R GDRIRED T B Bar [ W RIALTPIp8 (i@ »
FP |J'7°é7 [Ilj[uﬁ;ﬁj 7 “’Jzkﬂéggg
2. “‘EJF‘ HEGZIE 5 (wear SCCUOH) F = AEO TR T s R RV
IFH% JERE PR I SH - F R lﬁ} H‘ﬁypi :
SRl NG O0") > P ERIPE - S SRS o N RS, R
I
31% ﬁi?a\_j [Fj(Lower transport tub) : ! ﬁlﬁfg’r‘ V] Ara s SFTER # RS 300m/m
5 PR IEI SpAE O 2 o Pt SRR S el o B
Fﬁﬁﬁﬁfﬁ T e
R gles g ’Ez“uﬁ?ﬁ :[éﬁuﬁ'rﬁnﬁiw | QZT&I*%?FF 7:% ﬁﬂ[” :
SRl NG 90" » 7N LR # > R ﬂjw‘ 40m/mP T SR
VA E PR ETSER RR] PRI S ) AR
4.0-D fiip= - = ansas Vg it q}é‘ﬁlfﬂﬁlﬁﬁﬁ?fﬁéﬂ% v =3 30m ol
)20l O-D fifrp= %’Tﬂtﬁﬂﬁﬁlg‘?lﬁﬁﬂﬁlﬁiﬁ kﬁ?ﬁ?ﬁl"?ﬂ/ Hilg - I')R&
FRBEARA L = [ o i RbEgE s T [’ﬂ@%ﬂ'@‘ °
%ﬁﬁﬁiiﬂ? :
(=" K“F{‘fli%ﬁ%ﬁl - ’F"IWE'J%” ("= H1(Cherry picker) °
(Q)fEs FpEY O-D HJEI%QF#EJ?F’} N Iﬁﬁ(
(3)# ™ No.l I%TE@F’? (2 I'[H O-D flip=» %] 'ﬂ%‘ﬁgﬁ Jdeeﬁ:i:F‘.‘;‘ﬂﬁ'FE‘a
HERD - IEI ey
(4 EFIEEG=E A @ No.2~No.4 F%f?ﬁ?lf’? VIR SIS YRR DR (244 Shim
L~2m/m ' FPEE A ) o BRI T dm/m -
(5) ¢ No.1 F’ﬁ[“%‘]ﬂgﬁ
6)F ™ No.2 Fﬁ;ﬁﬁ ) rﬁj.fﬁéﬁﬁ—;ﬁfi‘kﬁ B o
(DEHHEEEZZ 4 =2 No.1 ~ No.3 ﬁfﬁﬁxﬁ;{/ HIRR > SETOES YR DB > R
IS 4m/m e
(8)&5 i *E&Eﬂﬂi?ﬂﬂi T f—“'ﬁ Py QT}HF P ]
EiE PLWEJJ: ODEE”JZﬁ” £ ’?ﬁffl&j E gz%ﬁg i (S
o J[” JIs 7 E‘U Y’ﬁ:iﬁ} YR ] %T ’aﬁf} =g
5. = ﬁlf’ﬁ”}ﬂ@ ?’?FH > T ? Top screw — ¥ Intermediate screws P4
< > Bottom screw q, %ﬁ "“’ﬁ B T 2 e B ] =
A ﬁjzj}{’—j’f(ﬁl %TEI“X ’ A fl%ﬁﬁl?{%%f”ﬁ’\ﬁ”f@?’ﬂﬁ B [k
=Tl yea = 2 ﬁﬁjﬂjﬁ:
(DFF ™ ERpH -
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(2)}{1”6?? 57— ([t O-D §ffrg=" No.l ~ No.3 I%‘WXT’?’% EFV <+
Tt L i > SRR ﬁ‘ﬂ‘ﬁ“ A = bftﬁgl C F IV ERIET
pF'[EL WJLFAE’J: WLP@ 7o

I IR Y i
(4)@”@[%% F?FH[ P‘fﬁfl%%‘ 5.5m i EH R~ L IR I S0cm
= o

(SURYHEFIRS ™ /= 0 2 IR ™ (L 0 B AR A BORER - [
IR ) ﬁilﬁyﬁéa‘jz IV GREEEGRIGLT il -

O™ T AR ] -

(M 83— {l# O-D 1E17§§zu_ FV[HHJ %ﬁﬂ'ﬁ

(8)73 - O-D fifrpsl gtz A

ORI

()Pt it -

(IDf{E Y- < Rz -

(I2F B2y 5~11 HER - K = Fﬁ[ﬁfﬁ%ﬁﬁd}ﬁﬁﬁ Wis o

6.2 [ RbEAE A - KU Y~ )
~ 5T VPRI > R SR PR A

BT+ L PRUGHR A - BT

EI B -
FIMEPRE] -
HESE | AT 678 WEH
1C AR PR AR D RE IS A
CRE e
a3 AN oA AL =
11 T E [ﬁl%}u@ e el
iﬁgﬁﬁllqﬂf“ 1e
FiRE 100 A [ E
SR | e g
2E O-D i IR A
5 F| 9 i 100 /) B
o= Sng AN NG s L T I ==
1D AE B[Pk E
IF RS A i e E (el ™ 3 o ]
i3SI
et E | AT =
1C ER P AT B A~ TR




5 6 o *] o3 250 (][R &
B | A 27 N | BRI | B
1B LHEEE@&WW G| B4 551 ffﬁ@ Jiek
T REER e
IC e T A2 91 |FF
2B = [ R BT | B3 1701 [Fil
i ”#ﬁ‘ o= Ea
1B SR PHRRE R | A B
11 A fh R - [ SRR
2 = 1 PR B ST > R Y
2E O-D il NG L
5 5 fy 3Rl 500 o [ i
WESE | g
! EFIF b8 1
2E 0-D iﬁlyg Béﬂﬁﬁ“@%ﬂi
B | A B A Hrkl Q) [l
1B w_* EEIE@E*J HiA | B4 551 %‘ﬁg‘iﬁlﬁr ;
D EVENR e
1C SR PR A2 191 [pil = J
2B = [ R BRI AT | B3 1701 SEH 300-500
T
jE[?SFIZ[E[}Zj )
e 5 T & P
}Z\—
5[ A5 1000 (R
B | AT B ?Eﬁﬁﬁ% WEID | i &
il
1D AERPENRER E R4 -
2B = B ERE AT | B3 1701 R -
éﬁ’ﬁl%ﬁﬁfﬁ%ﬁﬁﬁ@\’fﬁi :
b | A l’ﬂf FH e i e NI W =S
1B BB AT | B 551 |
1C w* | P ﬂmm A2 191
2B = [ R B ST | B3 1701
10B e pigl B4 041

LA B R = SRR eSS [ -
2AGFEETE IR 3 R BT o
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BRI~ R BT

Lubrication characteristics

OlL | GREASE
TYPE TYPE

For the lubrication of SIWERTELL ship uloader the following
lubrications or other fully comparable types are recommended

A1

Enciosed
gear units

Minera! oil with EP-additives (extreme pressure oil) Viscosity 150
cSt +15 at 40°C. (85 ¢St at 50°C), according to 150 VG 150 and 1SO
3448.

Pour point max. -15°C. Max operating temp. 85°C.

A2

Mineral oil with EP-additives (extreme pressure oil) Viscosity 220 cSt

£22 at 40°C. (125 ¢St at 50°C), according to IS0 VG 220 and 180
3448.

Pour point max. -15°C. Max operating temp. 85°C.

A3

Mineral oil with EP-additives (extreme pressure cil) Viscosity 320cSt
+25 at 40°C. (160 cSt at 50°C), according to 1SO VG 320 and 15O
3448. .

Pour point max. -15°C. Max operating temp. 85°C.

B1

Special oil of synthetic type. May not be mixed with mineral oil. Viscosity
68 ¢St +7 at 40°C. (45 ¢St at 50° C), acce. to ISO VG 88 and IS0 3448.
Pour point max. -40°C.

Shall stand for operating temp. up to 100°C.

B2

Special oil of synthetic type. May not be mixed with mineral oil. Viscosity
100 ¢St +10 af 40°C. (75 oSt at 50°C), acc. fo 1ISO VG 100 and 1SO
3448. Pour point max. -40° C.

Shall stand for operating temp. up to 100°C,

B3

Special ail of synthetic type. May not be mixed with mineral ofl. Viscosity
150 ¢St +15 at 40°C. (90 ¢St at 50°C), acc. to ISO VG 150 and 1SO
3448. Pour point max. -30°C.

Shall stand for operating temp. up 1o 100°C.

B4

Special oil of synthetic type. May not ba mixed with mineral oil. Viscosity
220 ¢St 22 at 40°C. (150 cSt at 50°C), ace. to ISO VG 220 and I1SO
3448. Pour point max. -30°C.

Shall stand for operating temp. up fo 125°C.

B6

Special oil of synthetic type. May not be mixed with mineral oil,
Viscosity 460 ¢St at 40°C. acc. fo ISO VG 460 and 1SO 3448,
Shall stand for operating temp. up to 100°C.,

Hydraulic
oil

High index of viscosity (min 100} and between 15-30 ¢St at operating
temp. At cold stait max 400 cSt and at max temp 10 cSt. At exireme
low ambient femp, the user is recornmiended one summet oil and one
winter oil. The oil must contain antiwear additives.

el i i 7 =it D i
T N ’

Openspur

Gear grease for heavy loads and with good adhesive capacity. Can be

kgears_ | used at ambient temp. down to -30° C. ]

Wire T

Ball & roller | Grease with extreme-pressure additive for heavy loads and bearings

bearings which are occasionally splashed with water. Operating temp. -30°C to
E Slide +100°C.

bearings Consistence: ace. to NLGI 2,

NOTE: Make sure Main Barrel not is damaged when installed !

Operating temperature = ambient temperature +(15 - 20°C), preheating not included

1SO VG22: The visc is between 15-30 ¢St at a op. temp.=30-50°C. Rec at ambient temp. down to -30°C
C 150 VG32: The visc is between 15-30 ¢St at a op. temp.=40-65°C. Rec at ambient temp. down o -20°C

1SO VG46: The visc is between 15-30 ¢St at a op. temp.=55-80°C. Rec at ambient temp. down {0 -10°C

180 VG68: The visc is between 15-30 ¢St at a op. ternp.=60-90°C. Rec at ambient ternp. down to -6°C
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(- ) A B TR
47 ﬁ%;%ﬁfra?%wp F VR (= 5% %' (EER-2) 4.16KV SWGR
b feeder » 53 [IFEH {f F‘ CSU ffi] =i VCB = (B B F,’E’j"@fﬁj\ =
#3753 6KV power cable K 7 B gﬁﬁﬁﬂ%# CSuU ﬁ' uf%@“t (HV Room) - fli
T CSU e fIRPRE 5 (B > 754 w@ﬁ [ CSU [ 1 fe el » [N 2
Qéw ﬁ%ﬂ;ﬁﬂ\ %‘Wﬁfﬁﬂﬁ' (Signal cable & H ﬁ%ﬂ;ﬁﬂ\ [ﬁ@
CSU@ LN -f7q‘4§‘1t (HV Room)# |~ 4.16KV VCB(1600A) ﬂ» Al H,E__CSU gu?ﬂg
FTJ [ AU TS SRS ] © 416KV FARESHE- | iz ER
(4.16KV/480V 3500KVA) [ ES:F % ACB(4500A)E {5755 4 (Elhouse) 19
MCC ~ UPS ~ [ifif¥] ~ ‘JD%:‘Ea‘”bjﬁV_E& IV H] - 4B0VAC BUS 1 E | [y [ L1
i I SRV - FORLAEE 1(480/220V , A - A 90KV A )iz A 1
3D 3 ALY 220VAC VEVE TR ~ 220VAC TR 55 - 220VAC UPS fili™'] - £4
- I RUAZ[1(480-208/120V, A-Y,25KVANZF A 120VAC FERFIR £ 1 )
EVER ~ PRIV 120VAC UPS i) o 7 Sl I 5 e ot il 0 SO %—*{’Fﬁ
[EELE TR =] Fﬂ’ﬁl NN R Ea R N it ’L—ﬁ TR B L e JF%
ﬁ%w\%ﬁﬁbu,,[ fmz ﬁ FEFT R P PRI #  Busbar o B2 20 TR -
) B ERl FIEVILPETHIFRR ~ PLC ~ BE s 5. shutdown ™) <
ﬁ'ﬁﬁgﬂmvﬁ"f—%%wrﬁ%“E’Ff'%['i/['fﬁﬁ%‘['g’%
() g JR A R g At
EEES ¢ PRBRARGEE © [ 3 4 MCC 35S MCCL-L » MCCL-2 »
MCC1-3 » f* A= 41 ffl#5 PLC ﬂgﬂy PG ML - Tdrrﬁ’%ﬂit %ITF 'fp']:._jﬂ/['
Frtperr= o
PLC 4% prd il Bl CSU A F’?EJFU S HEL IR = /Flfﬁ' eli=l
fi=» PLC PURtny S5 2 ) iy /i A ~ CPU H RGBT ~ PR VL R
Tttt > fit= ,Fiﬁij R 1redundant%ﬁ,I JiEw CSU ﬁé[‘%ﬂﬁﬁf[lfﬁﬁlj\ﬁﬁi o
CSU =) PISEF iy Foi [—ma“'ﬁj 7 Il “ﬁﬁbﬁllﬁl” HERR A
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(5 )RPERT - PR BRI A

e I L

EAR R 8 Aot A [P 9 %

ERRITE ) £ e | s | g | gl
FHECERH 460V/3D/60Hz | 184 KW Inverter 1
= A 460V/3D/60Hz | 600 KW Soft start 3
= ﬁl ﬁé}ﬁ%}e({ﬁ ’F‘,Hrﬁ“ ’Eﬁ) 460V/3D/60Hz | 0.86 KW Direct start 1
7fs ﬁi’%ﬁ%(Feeding Screw) | 460V/3®/60Hz | 184 KW Soft start 1
72 ﬁé&&}*(ﬁﬁj‘é f'p 460V/3D/60Hz | 103.5 KW | Direct start 1
7f< ﬁ;’:%ﬁ%(Scrap Conveyor) | 460V/3®/60Hz | 6.3 KW Direct start 1
%@E;’F Iﬁé&‘f 460V/3D/60Hz | 34.5 KW Direct start 1
AR %g(—/ﬁﬁi) 460V/3D/60Hz | 3.4 KW Direct start 1
B 8 (ESHES) 460V/3D/60HzZ | 4.6 KW Direct start 1
B = hidiEr) (Slewing) 460V/3D/60Hz | 12.6 KW Inverter 3
B3 = S EERE(Travelling) 460V/3D/60Hz | 6.3 KW Inverter 14
‘]F%iﬁ’iﬁlﬁi 460V/3D/60Hz | 0.29 KW Direct start 1
IESER (S FUE) 460V/3D/60Hz | 103 KW Direct start 1
iﬁllﬁﬁﬁﬁ(f’ﬁﬁiﬁk) 460V/3D/60Hz | 8.6 KW Direct start 1
VB RR H l‘{ﬁ ’F‘,H%g') 460V/3D/60Hz | 2.5 KW Direct start 1
B S R 460V/3D/60Hz | 12.6KW Direct start 1
g'ﬁ?ﬁ Mﬁ [ 460V/3D/60Hz | 46 KW Direct start 1
%«%@I(Power cable) 460V/3D/60Hz | 1.25 KW Inverter 2
%}%ﬂ;ﬁr@ignal cable) 460V/3D/60Hz | 0.86 KW Inverter 1
7&??%1@ 460V/3®/60Hz | 2.5 KW Inverter 1
Winch unit 1 460V/3D/60Hz | 4.0 KW Direct start 1
Winch unit 2 460V/3D/60Hz | 2.0 KW Direct start 1
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EEFVJF%WFJ 1% AEERES s | @ttt | e
Service elevator 460V/3D/60Hz | 8.6 KW Direct start 1
Shuttle conveyor 460V/3D/60Hz | 6.3 KW Direct start 1
Maintenance Hoist 460V/3D/60Hz | 4.0 KW Direct start 1
Scrap Hoist 460V/3D/60Hz | 2.0 KW Direct start 1
Compressor 460V/3D/60Hz | 8.6 KW Direct start 1
ﬁtﬂﬁ@ﬂﬁ R AFIEEVE R

ARG EPSAS [ EDE A SR ) S A ] 2 ““(Bucket Elevator) ] 5

(Bucket Wheel) » [iEli== (Enclosed Screw) » MacGREGOR ﬂ

ﬁF‘Fi@E\EK*

lgt_ﬂgx:hg SRR o FOEEUECEI R RS Rl pE(Inlet Head) 1 ET4g53eEr]1

T

Conveyor) V1

SIED el ]

;‘r SVE 7#&}{’1’*5‘&%"}[%#[55 e T(ﬁl ?p?l_&k(Vertlcal
oaawwhﬂﬁp = N = el e By S N

f = ﬁl btii&?ﬂ o T El ?ﬁﬁ_&wﬁfﬁﬁ Sy ﬁ?‘;\_?ﬁ%&(Horlzontal Conveyor) 5715

Jzu.EU%fFI

T REpY 7T‘j =5 (Feeding Conveyor)

KR \—‘n’jﬁ’#‘ S PR AR e 2 A< ﬁ?ﬁ;ﬁ&ﬂ/ Fo

i B (Turreo DRI #I_"J g

FI#
FJT:E[ '&kf [ﬁ:k_}li‘&‘ <75 P EET

/! ﬁ%fﬁ'ﬁkﬁw’?ﬁp
AT ﬁéﬁ“ﬁé'/ ESD
‘ﬁ?j\_’ﬁ&(Gantry Conveyor) V[T > & %

F?F'ﬁ?dﬁ?&‘@uay Conveyor) F e

AERE L Tl N l&*&gﬁ—f
“RIET i yrae B[ A
(Screw type) (Bucket type)

LAl = | SRR ]| SRP G A | R B R P
REEEIM Y| S[IVR] - FURIE ;'/%ﬁiﬁafﬁﬁkﬂ"}bﬂ‘ﬁ'ﬁﬁ
FEBERIPEY | APIERER - | SRR e
Bl o FISIERT R e R e T
Y LEM T FL| FUSIE AT IE
£l - £l -

2B | [l ESEEE | TR SRR TR ﬁEFfﬂiﬁVwﬂﬁ@:
EAHE&* T E'Jﬁé‘ﬁJEW\ S B RS RAR
IFlR % - T RARE - ﬁg' AN NTERIARE I

PRI [ et > A
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CHIET fRh=st R A
(Screw type) (Bucket type)
FI T 580 2 TR = 34
JHEERE D o [ AL 22
BIFEE > PR e T
IAMEET = 3 (SRS
i Eedhegrs » AR T A A
B o g 2 o
BFHENISE | MR O | S | B SR AT
PURTFRCD > A | BRI S o B | RS PR R
PIfstgssggs s | 1) ﬁﬁ@ﬁ?ﬁﬁ' B ’FE‘TMJHFL el IR
10 [ R ﬁé[‘eﬁ [ RIS
) g ﬁyﬁ!g&qHJ/
TpEE | T
e [ o
A = ﬁéf"&?f’?@'ﬁ?% ﬁé[”eﬁg'?"l" SE | R EHSRES '/%éll'lst%
VAR | RIS RIER | R Vo B SRR
(B CREART || =S EROEO | 2T O 3
e PR | AgHr e R i [ B A~ S
A FOEARE Ay J‘ZL#E'F:”J?JHEIEF' Wy | BT R e S B
B[ e I E[ ey "Ef’ﬁﬁEﬁT &
EEREICR
S5.495 VI | FUERIPH=RE | ERIPHE IR0V | R EPSAS e SR

AP EVR] s fSE SR
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FEC | IHES R
(Screw type) (Bucket type)

TR Y R
§1 5 U SRR
LR R s S
(ALES 7 i

6. SHE | FEpk DS FBE LRSI [
SRR~ B R
R - SRR A
ek o Bl RS U
Lo S| AR R €
“’F”ﬁﬁ»‘l*’ Wl g

%ﬁﬂﬁ?ﬁyﬁﬁn
KJ@H“EJ@%# R SN
R T RS
B -

TEEE | ) TS Rl SRR

giEisH A | A Hi) R A R

e TRy (SR
Pt RERTIE R LT i

G et A
RS (B PG
50 PR [ ~ Yl
Eﬁ#w%ﬂlébﬁ@

RREHE D B

SR R

9.1%“[%![

lpmim

e e BB RS 1
1 SRR 7 -

ﬁ%t: Bucket type ﬁﬂ?ﬁ Bucket Elevator Type % Bucket Wheel Type
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pH - %ﬂ%‘ﬁﬁ fi A

(=) fﬂ?ﬁ%“@ﬂﬁ%ﬁﬁ’ﬂ—?ﬁtﬁ fi
4R R SRS 2 R ClfE BLR S o SUEEE = SR P a{zﬁ% 5
(C-28A/C-28B) I~ » F|FZ[1 %115 (C-20A/C-20B)SEI 2% 3 LIRS T g e

B PR - filbAr ™| PLC ?ﬂﬁkﬂﬁlﬁﬁ ABFHVE [ —~

[ B 5 PC IR B R~ (T FR] PC IR R
Ethernet == #5548 PLC 37 - PLCE*’ﬂ%TH%%ﬁﬁ TR~ ] DevicNet [=p(FH -
FIEUES PLC 3 /7 [ [SUETM | Modbus RS-485 W18 REFHEASRS -0 a8
f(Cable wheel)s iy = (1 filSpH %%lfﬁﬁ (EER #2)[" |1 Rl S 4 il ok
PLC#4  remote I/O 72 » I'J s I FF IS A S BREMELTSGE > A HIRABE > A
I E A AR O 1 e

UNLDADER 1

]
1
1
1
1
|

_ 7
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s J
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i
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e o o i e ¢ s e e | G R —— —— 2
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|
|
|
|
[
|
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1
|
i
|
i
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|
[

B 1 SR A
(Z) PSS IR
1~ ARSI 25 (PLC system)fsit
PLC AR AT B R e gt ey ot « PLC
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S| IS~ TR TR T SRR IS R TR > fl1 PLC IV CPU -
AR~ W SpMLAE T FBH A e eV T s ) R
A - PLC [i9 CPU — £ ON-Line X7 {/}— CPU #3% Standby j%fi - Standby
CUP i 7 [1of ! (1] @805 (2P g == > 40 ON-Line CPU
gﬁ‘iﬁ[ﬂfp » Standby CUP ﬁﬁl‘ﬁ}ﬁéﬁﬂﬂﬁj < = T P e CPU JEUg R 7
£ ISR o JLBIAE S 2 SR oo ST B s
AYRIFE F' PLC 25 [T za[g i (flash ROM)ES ff FEF ) | IF PN F T
FIS -+ SO R -
2 ~ 455 (Network)ffsyr
PSS V& 38 TV =2 slewing & travelling /ﬂ‘ RHES Rd‘irﬂjf[l S JJH
ENEERY ~ AT HIFVE]R 7Y j 7] Devicenet 1756-DNB £ PLC Ffiuspf

3=V~ > Devicenet kL * | CIP(Common Industrial Protocol)iﬁ;[n%*%{g%ﬁf% o
S PR PLC I RIS ILRLI |6 A RS TCPAP it e ©
/1 [Ptk = PLC [HIEL R AAER A - 20 F ) = [ 55 (Switch) 1= [l

ofézﬁjkiﬁﬁﬁﬁﬁﬁ%%ﬁﬁj F(EER #2)[*|.V H’:]é{ﬁ%ﬂﬁ‘ﬂ#{ﬁ PLC #4 remote
/0 ft5 [[lkLI"] Modbus RS-485 S5iast 4 71 » Modbus A 5 H =1 %
#ﬁﬁ, PLC fi= V- > :"F%i—ti Slave fEi=t ?F%t Master pi9f s fispE -
Remote /O Hi7 spfFt -

 mASLEE (Radio remote control )&
EGEIEIR - (B PR 02 - 50 R OB A AT
e %‘FS + 5! DeviceNet Zc= PLC [BRIFAFVF AN © 4 b iy - pomg
(AR 200 2 Mo i AR (IR > 005 (e 2 'Erﬁ%p Pl
Eua g Il QU LIRS P T 2 T FStie iR A A T I B si et v ot
(e R O BRI RADIO™ D - S ESASE 8 £138 T

BRI ERIRG P = st E e V= J?z\pﬁ P A R
[ e o RORUAT VB (= © P B ] [l "Cabin” o f %
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A SRR (e = £l SR I E = s i AR I A
WD [FIPARRAR o 7 [RIPYEPSASHTED T [P s e s o
) HEE R

= B85S (Manual mode)

R I RS LR (C-28A 1 C-28B) % 1]
Rl Sl k2 UJIF.#FV 0 AN TR AR RS o PR
EJ%ITEBQH'E‘F& IWFE‘TJ %Ifﬁﬂilﬁlfﬁhlﬁlf%ﬁﬁ = EARE I
H %[fﬁ [TIMER] A (Inlet feeder) » J@I‘ﬁ?ﬁ i/ (vertical conveyor) ~ “J<-1" &/

f&k(Horlzontal belt conveyor) &pﬁ%ﬂ“%&k(shuttle conveyor)= fffs %‘%ﬁﬁ
[zmefga s+ D (RS TR 7 3 S 78 - T L
NFEES S FRE N AT EI*JEITU%ITF [ A A R A ’EYEI*JI* °
Belt scale ® (%55 B3 (magnetic separator)[i' ] fida (F4 | H’?%‘Eﬁ/@»&ﬁ&
¥ Bypsss o T flRGE S RG E SRS E Y E 5% (Unloader movement equipment)
4, Fafi(traveling) - fEIE(Slewing) - fdER(Luffing) -~ ¢4 (Pendulum)
PR R R A IR = i - E'}’iﬁéﬁl%@(ln'et feeder) (1]

R I A SASYT %TFE' = gep(luffing) g (=1 | U SR
(Inlet feeder) v [l opy A TUAK -
2~ 4 FIEs8i=Y (Semi-automatic mode)

E'}’B’B}ﬁéﬁﬁﬁ’ﬁ’?ﬁr@ﬁ?j » PSS TR PR (ESL o PR PLC ﬁﬂﬁ‘ﬂf?ﬂ
SR (B AR I%JLF”*EF* P o FISES A F IR AR R R 52
ﬂﬁ‘ﬂ—rw“’ﬂ e FE;F,A o fTBAEL A F B L o v A %Ifﬁ IE
i %%’ﬁ' (A A %JLE VR R %ﬁﬁ Sleles ﬁ?}?ﬂ“ﬁﬁ (AR
BTUPRRE | iy i 1 ot P28ul(Digging) Vi EEY « (S5l BRIRUE A F 1]
KT (I LSS S **UJ_[&M&E%K“ SRR | - I
AP T [ P2 (Travel Ting) fy ERE LRS- 248 AR A EE
(B g o = SRS TR T PSRBT EEAES ) = ﬁfi%‘gﬁr}%“%
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(Pendulum) = 5~ %[l (Row) F ¢/ = ,é[fﬂ e B FEEENAE FY B2 Y (gl [k 8
[F o @ E T B JR S (Luffing) = FTAYE % (Level) © 7 1l (Row) =
(Level).V [e]pv2kEER 11 FIX-computer Fﬁl%t o
g 1= - FAFS O R F0RT BRI = s i 7 o B A
e 90 FAE T PO RS SR 2 1 6 L I SO0 - [y
PHSA € P o8 BTG ARAIET (e If PR (S50 RL ™ [ [ 1 P
st =(free-digging) » # =~ F1{75- %015 o PSS T« ANBEPLC LIS [T
N FSASPURZ RS FRERIEN (Inlet feeder) Fufiifi~ [ HUE » Il e

FBRVTMER AR RS HEGEY tension sensor i S -

WMWﬁﬁﬁ@ﬁﬁ%%ﬂWW
~ TR
U IS (U R SO P ISPR Y % 7 (C-28A/C-28B)
o FIASH LR (C-29AIC-29B)IES = RIME VA" S B vy £ | B
= SR SRR T PR W ) [ 8 b L (shuttle
conveyor)»?%lwﬁ“ﬁ% Gantry belt conveyor — < l21175[?}»7&5;%(Horizontal belt
conveyor)— 7~ R EE@;#?ﬁ f(Horizontal feeding screw)—="{f (E{E,»JE@?“)#E‘T
3_[ r(Vertical conveyor)—:%££] &5 (Inlet feeder) o I'] ™ HiEE SRS = El}iﬁfﬂfﬁﬁ gy
&;-,L%%ﬁﬁ (coal handling equipment) & =45 *&&ﬁéﬁ%ﬁﬁ (unloader movement
equipment) . 7 #£1{= ﬁﬂﬁfﬂﬁ_@tﬁi|¢ﬁ
(1) %55 IFJ%”“ﬁF (coal handling equipment)
a. gL-,ERL %(Gantry belt conveyor)
2 &'F}@}(Gamry belt conveyor)? SR A [@’ﬁjﬂﬁ’/ﬁﬁ%&fﬁf%ﬁgﬁjﬁ R
F}%(C-ZSA/C-ZSB) ) ﬁ%ﬁhﬁﬁ.ﬁ;gﬁ(shuttle conveyor)sEiiEl » % o0 E( B 355
Et’ﬁjﬂ;?;’%(Coal handling control system)ﬁlfJfﬁyﬁf”Belt C28-A Running”/”Belt
C28-B Running” > L%ﬁ%ﬂﬁjﬂ}f/%ﬂ%ffﬁf Conveyor ON » Ex4f1 @'F}%(Gantry
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belt conveyor)?i,“g‘w o &l Fi‘fﬂjgl»ﬁgrﬁi [ 2

IR AR 5 i
PLL AN AL ARG
CIHTRDL FOWER LINTHL PO K
GANTRY GANTRY
S[RAFE BELT
[OMVEVDR CONVETDR
&2
(e
L TR O PO I OV
PSRN SIE R
[
D CABN g 041 AT SFARATIR RS
TRV
[ e — S
wah BT (-4 AR e
SIGHAL M SHRE
| s 7 sme LT -8
5. 10F7 INEROWD PRI
G 414 DVERND PR,
S;"\,!é'é 4.1 EEREHE VTP
5 41 PUTAND
LS4 VOTRPROTECTOH LY S
i 4. V55 T MISALGHHENT SWHSASE
P 4. F58.5 MEALGHMENT SWITTH SHORESHE
| e I e T
— g1 r— L BAKE (INTACTER OFF )
AFEIPOS A o e o
I RADD /# CAEM
D0/ CHIN RS 4
8 LM
} ST 7 ST
(35
ey &
START / ST =

qa' 2 E+2H RL’T?J“JE%(Gantry belt conveyor )l qﬁaﬂ

. R &T”“&;(Honzontal belt conveyor)

ﬁ[gﬁl%ﬂ“iﬁk(Gamry belt conveyor)fHih & ¢ fﬂjé#@fﬁ%‘éf—”f‘j‘ e

(Horizontal scrap conveyor) > LF*E\HJ‘H’ Conveyor ON - Horizontal scrap conveyor

EHERR = T Fizi”“iﬁ&«(Horlzontal belt conveyor) » “~ Fizi[”“if;:k(Horlzontal

j
belt conveyor)?%“éﬁ{g_f@ ° i/[lq?,ﬂ 3 o

POWER BUFEAR 1§ T

AL anas

CENTRIL POWER (X

T HORZDNTAL
e BELT

ORVEYDR

Erauil
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q%ﬂ 37 FL’FJ“»%(Horizontal belt conveyor)
c. TSR RS "‘i"“(HorizontaI feeding screw)
FJ' A s ;f”“(HorlzontaI belt conveyor)ffl B A B F A %&f}[ﬁjﬁﬁllf[
i ﬁ%‘ﬁiﬁ»ﬁiﬁ (Lubrication pump) & < 3£ 8] gﬁﬁ%ﬁﬁﬁﬁ(m“zoma'
feeding screw), ## Conveyor ON f‘%’éifﬁi’ﬁ’?ﬁiﬁ]iﬁl(Lubrication pump)’?ifgw » 5F)
i s R EQQ‘E?J‘;’;%F“»(Horizontal feeding screw ),Ri_’? EPIEIEL > 9 Q%*.l

B o

POMER BERAY 0 N1 : POV FLER W B

L R Sl AL R
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(2) :EiF 59 (Motion system)
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B Power supply

B Control voltage

B PLC and System

B Emergency stop
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