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1. GENERAL DESCRIPTION






1-1. GENERAL






THE CRANE DESCRIBED IN THIS SPECIFICATION IS A RAIL MOUNTED, DOUBLE TROLLEY,
TRAVELLING GANTRY TYPE GOLIATH OF THE DOCK IN CHINA


1-2. DELIVERY PLACE






 CHINA




1-3. QUANTITY AND DELIVERY





  QUANTITY  : 3 UNITS  

  DELIVERY  : 900TON GOLIATH NO.1호기 :  THE END OF MAY, 2008



 900TON GOLIATH NO.2호기 :  THE END OF AUGUST, 2008

             
900TON GOLIATH NO.3호기 :  THE END OF OCTOBER 2008
2. SCOPE OF SUPPLY






2-1. SCOPE OF SUPPLY LIST
	ITEM
	MANUFACTURER
	BUYER
	REMARK

	DESIGN
	○
	
	

	FABRICATION
	○
	
	LOCAL FABRICATING IS ACCEPTABLE.

	SEA-TRANSPORTATION
	○
	
	

	ERECTION 
	○
	
	BY RMS AND FC

	COMMISSIONING
	○
	
	

	TRAINING
	○
	
	

	INSPECTION
	○
	○
	

	UTILITY
	
	○
	GAS,POWER,WATER

	SITE ERECTION AREA
	
	○
	INCLUDING CIVIL WORK

	CHINA CERTIFICATION
	○
	
	


※ NOTE.
1. THE MANUFACTURER SHALL SUBMIT THE DETAILED TECHNICAL SPECIFICATION 

AND VENDOR LIST TO THE BUYER FOR APPROVAL. 

2. ALL MECHANICAL AND ELECTRICAL EQUIPMENT THAT ARE MADE IN (CHINA, JAPAN, 

KOREA,GERMAN, FINLAND OR ) APPROVED NATION BY BUYER SHOULD BE USED.
2-2. WORK BY THE MANUFACTURER
1) 3 GOLIATH CRANE & ACC'Y
2) ALL OF NECESSARY DEVICE FOR TRAVELLING BALANCE OF CRANE

3) ALL OF DEVICE & APPARATUS FOR FABRICATION AND ERECTION IN SITE.

4) BRACKETS FOR ANCHORING, TIE-DOWN DEVICE AND END STOPPER
5) SUB ASSEMBLY, INSPECTION AND TEST AT SHOP
6) PACKING & OCEAN TRANSPORTATION, OILS & GREASES FOR OPERATION
7) ERECTION AND FIELD TEST AT SITE (INCLUDING ERECTION)
8) APPROVAL BY BUYER & THIRD PARTY INSPECTOR TO BE APPOINTED BY BUYER 

9) MAINTENANCE TOOLS & TOOL BOX, BASIC SPARE PARTS & ACCESSORY
10) TOUCH-UP PAINTING ON DAMAGED PARTS AFTER INSTALLATION
11) BASIS SPARE PART & TRAINING FOR OPERATION AND MAINTENANCE
12) TEST LOAD INSPECTION  – 900T x 1.1 = 990T 

2-3. WORK BY THE BUYER

1) ERECTION AREA IN SITE 

2) RAIL FOR CRANE GANTRY TRAVELLING

3) FOUNDATION AND INSTALLATION OF THE EMBEDED POCKETS DELIVERED

BY SUPPLER FOR ANCHORING & TIE-DOWN,JACK-UP DEVICES
4) UTILITIES(ELECTRIC POWER, COMPRESSED AIR AND WATER ETC).
5)  TEST LOAD WEIGHT(SUPPLY OF CUSTOMER) 
2-4. DOCUMENTATION
1) APPROVAL DOCUMENT(6 COPIES)       





① DESIGN DOCUMENT APPROVED BY BUYER(INSPECTOR) WITH CACULATION SHEETS
② TECHNICAL SPECIFICATION & GENERAL ARRANGEMENT
③ ASSEMBLY DRAWING & ELECTRICAL SCHEMATIC DIAGRAM, PIPING DWG.
④ INSPECTION TEST PROCEDURE
⑤ PARTS LIST & CATALOG
⑥ SPARE PARTS AND TOOL LIST
⑦ INSPECTION & DELIVERY SCHEDULE
⑧ INSPECTION TEST PROCEDURE
2) FINAL DOCUMENT(6 COPIES + 6 CD-ROM)
① GENERAL ARRANGEMENT
② ASSEMBLY DRAWING OF THE STEEL STRUCTURE
③ ASSEMBLY DRAWING OF THE MACHINERIES
④ PRINCIPAL ELECTRICAL SCHEMATIC DIAGRAMS(POWER CIRCUIT, CONTROL CIRCUIT,
HEATING & LIGHTING, PLC INPUT & OUTPUT ETC.) AND PLC DRAWING
⑤ ARRANGEMENT OF CONTROL PANEL & ELECTRICAL PARTS
⑥ DETAILED DRAWINGS FOR ALL PARTS
⑦ SUB VENDER DRAWINGS(MECHANICAL & ELECTRICAL)
⑧ OPERATING INSTRUCTIONS

⑨ MAINTENANCE MANUAL*1)
2-5. INSPECTION AND TEST

1) INSPECTION AND TESTING

INSPECTION AND TESTING SHALL BE IN ACCORDANCE WITH PROCEDURES 
APPROVED BY THE BUYER. THE MANUFACTURER SHALL SUBMIT DETAILS 
OF PROPOSED SITE INSPECTIONS
2-6. GUARANTEE

THE MANUFACTURER SHALL GURANTEE THE PERFORMANCE OF THE SUPPLIED 

CRANE UNTIL 2 YEARS AFTER THE START OF COMMERCIAL OPERATION.

3. DESIGN CONDITION

3-1. CLIMATE CONDITIONS
1) AMBIENT TEMPERATURE


   
 
-20 ℃ ∼ +40 ℃

2) RELATIVE HUMIDITY


         

95 %


3) WIND SPEED FOR CRANE IN SERVICE



20 M/SEC


4) WIND SPEED FOR CRANE OUT OF SERVICE
    

       55 M/SEC

5) STORMING CONDITION                                        55 M/SEC

3-2. SEISMIC LOAD
CHINA’S RULE SHALL BE APPLIED.

3-3. DESIGN RULES



 


THE CRANE SHALL BE DESIGNED AND MANUFACTURED IN ACCORDANCE WITH 
THE INTERNATIONAL STANDARD (GB,KS, DIN, JIS, JEC, IEC, IEEE, FEM ETC.)


3-5. LIFTING CAPACITY



 


1) UPPER TROLLEY HOIST UNDER HOOK

      450T x 2


2) LOWER TROLLEY HOIST UNDER HOOK

      600 TONS x 1
3) HOOK TRAVERSING STROKE : 15.5M + - 1.5M

3-6. LIFTING HEIGHT 

1) UPPER & LOWER TROLLEY HOIST,AUX.HOIST





① TOTAL LIFT


       
       78.0M


② ABOVE TOP OF TL RAIL



78.0M

③ BELOW TOP OF RAIL


      -1M


3-7. SPAN & WHEEL BASE






1) SPAN


              

162.5M

2) RAIL SIZE


       


A120 RAIL


3) TRAVELLING LENGTH


       APPROX.1250M


3-8. TROLLEY TRAVEL DISTANCE AND HOOK APPROACH


 
1) APPROCH DISTANCE SHALL BE MINIMIZED.
2) THIS DIMENSION SHALL BE SHOWN ON GA DRAWING. 
3-9. WHEEL LOAD
	CONDITION
	FIXED LEG (T/WHEEL)
	HINGED LEG (T/WHEEL)

	AT WORK
	BELOW 90T/M
	BELOW 90T/M

	AT STORM
	BELOW 110T/M
	BELOW 110T/M

	AT EARTHQUAKE
	BELOW 110T/M
	BELOW 110T/M


     
AT STORM: EACH FORCE SHALL BE SUPPORTED BY ANCHORING DEVICE.
3-10. WORKING SPEED



 


1) UPPER TROLLEY HOISTING(FULL LOAD/NO LOAD)
ABOVE 6/ABOVE 12 [M/MIN]

2) UPPER TROLLEY TRAVERSING



30 [M/MIN]



3) LOWER TROLLEY HOISTING(FULL LOAD/NO LOAD)
ABOVE 6/ABOVE 12 [M/MIN]

]
4) LOWER TROLLEY TRAVERSING



30 [M/MIN]



5) GANTRY TRAVELLING




30 [M/MIN]


6) MAINT. CRANE HOISTING     


       0 - 10 [M/MIN]


7) MAINT. CRANE SLEWING   



0.5[RPM]


8) MAINT. CRANE TRAVERSING



10 [M/MIN]


3-11. POWER SUPPLY



 


1) POWER SUPPLY


       

AC10KVA(±10%)*3PHASE*50HZ


2) CABLE REEL(MAGNET COUPLER TYPE)

CABTYRE CABLE REELING SYS.
· MAIN POWER SHALL BE SUPPLIED AT THE CENTER OF TRAVELLING DISTANCE.

4. MECHANICAL SPECIFICATION






4-1. DESIGN AND MANUFACTURE






FOR THE WELDED STEEL STRUCTURE MATERIALS IN ACCORDANCE WITH 
INTERNATIONAL STANDARD OR EQUIVALENT ARE USED. 

WELDING TEST OF LOAD CARRYING PARTS SHALL BE PERFORMED IN THE
  FOLLOWING METHOD;

1) PLATES SUBJECTED TO TENSILE FORCES PERPENDICULAR TO THE PLATE 
SURFACE SHALL BE ULTRASONIC TESTED.





2) BUTT WELDS WHERE SUBJECT TO TENSION SHALL BE CHECKED FOR EXCLUSIONS 
OF CRACKS, SLAG DEPOSITS, ETC.





3) WHERE NECESSARY HIGHLY STRESSED AREAS SHALL BE X-RAYED.



4-2. MECHANICAL EQUIPMENT

ALL MACHINERY SHALL BE DESIGNED AND MANUFACTURED IN ACCORDANCE WITH 
THE LATEST MECHANICAL ENGINEERING DEVELOPMENT, WHEREBY THE MOST 
SUITABLE MATERIAL SHALL BE USED.

1) MOTORS

AC MOTORS ARE OF THE TOTALLY ENCLOSED FAN COOLED TYPE WITH ANTI-FRICTION 
BALL BEARING.. THE MOTOR PROTECTION CLASS IS IP23(OUTDOOR IP55) AND 
INSULATION CLASS F.
2) GEAR REDUCERS

THE GEAR REDUCERS ARE OF THE TOTALLY ENCLOSED TYPE. LIFTING LUGS SHALL BE
PROVIDED. THE REDUCERS SHALL BE PROVIDED WITH VENT CAPS, INSPECTION 
COVERS,OIL LEVEL GAUGES, AS WELL AS WITH COCK AND VALVE.
3) BRAKES

THE SHOE BRAKES ARE SPRING SET, WITH ELECTRO-HYDRAULIC THRUSTORS, LIGHT
CHANGEABLE BRAKE SHOES AND WITH AUTOMATIC COMPENSATION OF THE BRAKE 
SHOE LINING WEAR.

4) WIRE ROPE

SAFETY FACTOR OF THE ROPES SHALL BE AT LEAST 5.0.
5) SHEAVES

RUNNING SHEAVES ARE OF WELDED STEEL CONSTRUCTION OR CAST STEEL WITH 
MINIMUM PITCH DIAMETER ACCORDING TO FEM CLASSIFICATION.THE ROPE SHEAVES 
ARE MOUNTED IN ANTI-FRICTION BEARINGS.

4-3. STEEL STRUCTURE


THE CRANE SHALL BE USED FOR HANDLING THE STEEL STRUCTURE BLOCK IN THE DOCK 
& SHIPYARD. HOISTING MECHANISM SHALL BE PROVIDED, TAKING INTO CONSIDERATION 

OF THE HANDLING WORK AND THE SAFETY.

1) LEGS

THE CRANE LEGS ARE OF ALL WELDED RIGID FRAME BOX GIRDER TYPE 
CONSTRUCTION AND CONSTRUCTED OF CARBON STEEL. THE ELEVATOR AND LADDERS 
ARE LOCATED IN ONE OF THEFIXED LEGS AND THE OTHER FIXED LEG IS ALSO 
EQUIPPED WITH STAIRS. THE HINGED LEGS ARE EQUIPPED WITH SERVICE AND 
EMERGENCY LADDERS.


2) MAIN GIRDER

THE MAIN GIRDER WILL BE RIGID WELDED STEEL BOX TYPE CONSTRUCTION WITH 
A DOUBLE GIRDER DESIGN. INSIDE THE GIRDER STEEL BRACING FORMERS
 ARE AT REQULAR INTERVALS TO MAINTAIN THE CROSS-SECTIONAL INTEGRITY AND 
WITH ADDITIONAL INTERMEDIATE DIAGONAL CROSS-TIES. HATCH COVERS ARE
PROVIDED TO FACILITATE REMOVAL OF PIECES INTHE ELECTRIC ROOM. 
THE MAIN GIRDER IS PROVIDED WITH WALKWAYS FOR ACCESS TO ANY PART REQUIRING 
SERVICE AND MAINTENANCE.
3) TROLLEYS





THE TROLLEYS CONSIST OF FABRICATED STEEL FRAMES WHICH ARE MOUNTED THE 
HOISTING AND TRAVERSING MACHINERY. THE TROLLEYS ARE SUPPORTED AND RUN ON 
WHEELS, TURNING IN ANTIFRICTION BEARINGS ON AXLES. THE SHEAVE PINS AND 
WHEEL AXLES ARE DESIGNED FOR REMOVAL TO FACILITATE MAINTENANCE. 

THE TROLLETS ARE PROVIDED WITH WALKWAYS FOR ACCESS TO ANY PART REQUIRING 
SERVICE AND MAINTENANCE.




4) MACHINERY HOUSE





THE MACHINERY HOUSE IS LOCATED ON THE UPPER & LOWER TROLLEY AND SHALL BE 
FABRICATED FORM WELDED STEEL PLATE AND SHAPED STEEL. 
THE MACHINERY HOUSE SHALL HAVE SUFFICIENT VERTICAL HEIGHT TO ALLOW 
LIFTING AND MOVEMENT OF COMPONENTS BY THE MAINTENANCE HOIST WITHIN THE 
CONFINES OF THE MACHINERY HOUSE. 
THE INNER SURFACES OF THE WALLS AND CEILING SHALL BE COATED WITH NOISE 
ABSORBING MATERIAL PRIOR TO APPLICATION OF THE FINISH COAT OF PAINT. 
A FIRE DETECTION SYSTEM WITH SUITABLE ,AUDIBLE AND VISUAL ALARMS SHALL BE 
PROVIDED WITHIN THE MACHINERY HOUSE,
TOGETHER WITH APPROPRIATE QUANTITIES AND SIZES OF FIRE EXTINGUISHERS.
A FORCED VENTILATION SYSTEM WITH AIR FILTERS INSTALLED AT THE AIR INTAKE 
SHALL BE PROVIDED FOR VENTILATION IN THE MACHINERY. THE VENTILATION SYSTEM 
SHALL BE DESIGNED TO ENSURE LOW NOISE LEVEL. 
AIR FILTERS SHALL BE EASILY ACCESSIBLE AND EASILY REPLACEABLE. IN ADDITION, 
FOUR INDUSTRIAL GRADE WALL MOUNTED FAN UNITS SHALL BE PROVIDED FOR 
COMFORT OF TECHNICIANS DURING MAINTENANCE WORKS.
THE LAYOUT SHOWING THE ARRANGEMENT OF EQUIPMENT IN THE MACHINERY HOUSE 
SHALL BE SUBJECT TO APPROVAL BY THE BUYER.





5) OPERATOR'S CAB

THE OPERATOR'S CABIN IS ATTACHED TO THE UPPER TROLLRY TO PROVIDE THE 
OPERATOR WITH FULL VISIBILITY OF ALL CRANE OPERATIONS WHEN STATIONED AT 
THE CONTROLS. THE CABCONTROLS PERMIT OPERATION OF HOISTS, TROLLEYS AND 
GANTRY FROM THE CAB CONSOLE. WIPERS IN FRONT, LOWER AND SIDE WINDOWS. 
CAB IS MADE OF FIRE RESISTANT MATERIAL AND INSULATED. 
WINDOW FRAMES AND SUCH ARE OF STEEL OR ALUMINUM WITH HINGED OR SLIDING

VENTILATORS. ALL VERTICAL GLASS IS SAFETY TYPE. GLASS IN THE FLOOR IS

TEMPERED,CLEAR CLASS. AN UPHOLSTERED ADJUSTABLE CHAIR IS FURNISHED FOR 
THE OPERATOR. CAB VENTILATION AND AIR CONDITIONING WILL BE PROVIDED TO SUIT 
EXPECTED WEATHER CONDITIONS.
6) STAIRS, LADDERS, PLATFORMS AND WALKWAYS





STAIRS, LADDERS, PLATFORMS AND WALKWAYS ARE PROVIDED TO MAKE ACCESSIBLE 
ALL PARTS OF THE CRANE REQUIRING SERVICE, MAINTENANCE OR INSPECTION. 

PROPER HANDRAILS AND SAFETY CAGE SHALL BE PROVIDED. STAIR TREADS, 
PLATFORM AND WALKWAYS LOCATED OUTSIDE SHALL BE OF GALVANIZED OPEN 
GRATING.


4-4. TRAVELLING BOGIES

THE TRACK WHEELS OF THE CRANE TRAVELLING GEAR SHALL BE MOUNTED IN PAIRS 
ON EQUALIZING BOGIES. JACK-UP POINT SHALL BE PROVIDED FOR THE MAINTENANCE 
OF TRAVELLING WHEELS.

4-5. ELEVATOR


A COMPACT RACK & PINION ELEVATOR WITH CAPACITY FOR 300KG/3 PERSONS AND 
WITH SPEED OF 36 M/MIN IS LOCATED INSIDE ONE OF THE FIXED LEGS.
THE MANUFACTURER SHALL SUBMIT PROPOSED DETAIL SPECIFICATION AND 
DRAWINGS.


4-6. HOISTING MACHINERY-UPPER TROLLEY

THERE ARE TWO(2) HOISTING MECHANISMS IN THE UPPER TROLLEY CONSISTING OF THE
FOLLOWING EQUIPMENT;


1) AC MOTOR, PROTECTION CLASS IP55

2) SPRING OPERATED DISC BRAKES WITH ELECTRO-HYDRAULIC THRUSTORS
3) OPEN GEAR TRANSMISSION BETWEEN DRUM AND GEAR REDUCER
4) GEAR REDUCER ASSEMBLED ON THE PINION SHAFT

5) ROPE DRUM WITH GROOVES

6) STEEL WIRE ROPES

7) ROPE GUIDE EQUIPMENT

8) MOVABLE SHEAVE BLOCK WITH MOVING MECHANISM

9) LOAD CELL
10) HOOK BLOCK

4-7. HOISTING MACHINERY-LOWER TROLLEY

THERE IS ONE MAIN HOISTING MECHANISMS IN THE LOWER TROLLEY CONSISTING OF THE
FOLLOWING EQUIPMENT;


1) AC MOTOR, PROTECTION CLASS IP55


2) SPRING OPERATED DISC BRAKES WITH ELECTRO-HYDRAULIC THRUSTORS
3) OPEN GEAR TRANSMISSION BETWEEN DRUM AND GEAR REDUCER
4) GEAR REDUCER ASSEMBLED ON THE PINION SHAFT

5) ROPE DRUM WITH GROOVES

6) STEEL WIRE ROPES

7) ROPE GUIDE EQUIPMENT

8) LOAD CELL


9) HOOK BLOCK

4-8. TROLLEY TRAVERSING MACHINERY






THERE ARE TROLLEY TRAVERSING MACHINERIES IN UPPER AND IN LOWER TROLLEY
CONSISTING OF THE FOLLOWING EQUIPMENT;

1) AC MOTOR, PROTECTION CLASS IP54


2) ELECTRO MAGNETIC DISC BRAKE

3) GEAR REDUCER ASSEMBLED ON THE WHEEL SHAFT

4) BOGIE TRUCKS PROVIDED WITH TWO RAIL WHEELS, BOTH WHEELS DRIVEN

4-9. CRANE TRAVELLING MACHINERY

THE CRANE IS MOUNTED ON FULLY EQUALIZED TWO-WHEEL TRUCKS, 
HAVING TRAVELLING MACHINERIES. EACH TRAVELLING MACHINERY 
CONSISTS OF THE FOLLOWING MAIN COMPONENTS;


1) AC MOTOR, PROTECTION CLASS IP55


2) ELECTRO MAGNETIC DISC BRAKE

3) GEAR REDUCER ASSEMBLED ON THE WHEEL SHAFT

4) BOGIE TRUCKS PROVIDED WITH TWO RAIL WHEELS, ONE WHEELS DRIVEN


4-10. BUFFERS






BUFFERS WILL BE PROVIDED AT EACH END OF TROLLEY. STOPS ARE FITTED AT EACH END
OF THE TROLLEY RUNWAY OF SUFFICIENT CAPACITY TO STOP A LOADED TROLLEY WHEN
TRAVELLING AT FULL SPEED(WITH POWER OFF).
GANTRY TRUCKS ARE PROVIDED WITH RUBBER BUFFERS TO PREVENT DAMAGE FOR 
THE CRANE FROM POSSIBLE IMPACT IF RUNNING AGAINST END STOPS.


4-11. TIE DOWN






THE CRANE SHALL BE EQUIPPED WITH TIE DOWNS TO ENSURE STABILITY AGAINST 

OVERTURNING WHEN STOWED IN STORM CONDITIONS. STORM TIE DOWN LOADINGS 
AND THEIR DIRECTIONS SHALL BE STATED IN THE GA DRAWING.

THE TIE DOWN DEVICE SHALL BE PROVIDED WITH A LOCKING PIN.
4-12. STORM ANCHOR






THE CRANE SHALL BE EQUIPPED WITH MANUALLY INSERTED, INTERLOCKED STORM 
ANCHORS CAPABLE OF HOLDING THE CRANE IN OUT-OF-SERVICE STORM CONDITIONS
THE MECHANISM SHALL BE DESIGNED TO MINIMIZE THE OPERATING FORCE AND

SHALL BE SUBJECT TO BUYER APPROVAL. ANCHOR SOCKETS SHALL BE PROVIDED WITH 

THE CRANE. A TRAVEL INCHING CONTROL STATION SHALL BE PROVIDED AT GROUND 
LEVEL FOR PRECISE ALIGNMENT OF THE CRANE WITH THE STORM ANCHORS.

4-13. RAIL CLAMP






DEVICES FOR MANUALLY RELEASING THE RAIL CLAMPS SHALL BE PROVIDED 
AND INSTALLED ON EACH RAIL CLAMP. IN CASE OF FAILURE OF THE RAIL CLAMP, 
THEY SHALL BE EASILY REMOVED AND REPLACED WITHOUT HAVING TO DISMANTLE 
THE COMPLETE RAIL CLAMP ASSEMBLLY.

4-14. MAINTENANCE CRANE






A HAMMER HEAD TYPE SLEWING MAINTENANCE CRANE IS LOCATED ON TOP OF THE 
FIXED LEG.IT IS USED FOR THE MAINTENANCE OF UPPER AND LOWER TROLLEY AND 
ELECTRIC CONTROL ROOM . THE SERVICE CRANE IS EQUIPPED WITH ELECTRIC

WIRE ROPE HOIST SPECIFIED IN THE MAIN PARTICULARS, TRAVERSING ON THE BOOM.

4-15. LUBRICATION






SETS OF CENTRALIZED LUBRICATION SYSTEM SHALL BE PROVIDED 
THE FINAL DESIGN AND INSTALLATION OF THE SYSTEMS SHALL BE SUBJECTED TO 
APPROVAL.
4-16. ACCESSORIES






1) MAINTENANCE TOOLS AND TOOL BOX


1 SET


2) GREASE GUN


 


1 SET


3) FIRE EXTINGUISHER




8 SETS


4-17. SURFACE TREATMENT






1) PREPARATION OF SURFACE FOR PAINTING





THE SURFACE SHALL BE PREPARED TO VERY THROUGH BLAST CLEANING GRADE Sa 2.5 
ACCORDING TO INTERNATIONAL STANDARD.





2) STEEL CONSTRUCTION, EXTERIOR SURFACES





① PRIMER COAT, ZINC EPOXY PRIMER



1 * 40㎛

② INTERMEDIATE COAT, EPOXY PRIMER   
 
 
2 * 60 ㎛

③ FINISH COAT, POLYURETHANE FINISH   


1 * 60 ㎛

④ TOTAL DRY FILM





220 ㎛

3) STEEL CONSTRUCTION, INTERIOR SURFACES

① PRIMER COAT, ALKYD PRIMER
        


1 * 40 ㎛

② FINISH COAT, ALKYD FINISH PAINT     


1 * 40 ㎛

4) COLOR

① GIRDER 






LATER


② LEG






LATER


③ OTHERS






LATER


5) NAME PLATE


① RATED LOAD

② STX LOGO MARK & SAFETY MARK


 
















5. ELECTRICAL SPECIFICATION






5-1. GENERAL






THE ELECTRICAL EQUIPMENT(MOTORS, CONTACTORS, RELAYS, SWITCHES, SAFETY 
DEVICESETC.)SHALL BE DESIGNED FOR SMOOTH OPERATION UNDER CONDITIONS OF 
TEMPERATURE AND HUMIDITY AS INDICATED IN THE DESIGN CONDITIONS. 

ALL ELECTRICAL EQUIPMENT SHALL BE LOCATED FOR READY ACCESSIBILITY 
FOR MAINTENANCE, REPAIR AND REMOVAL.
5-2. CRANE POWER SUPPLY






1) GENERAL





THE POWER SUPPLY FOR THE CRANE WILL COME FROM THE SUB-STATION'S MEDIUM 

VOLTAGE POWER STATION. THE POWER IS FEED FROM THE QUAY TO THE CRANE
BY ONE FLEXIBLE CABLE COLLECTED AUTOMATICALLY ON THE CABLE REEL ON THE 
CRANE. THE FLEXIBLE POWER SUPPLY CABLE IS CONNECTED TO A FIXED 
INSTALLATION BOX. IN ADDITION TO THE BOX A TENSION RELEASING DRUM AND
A DIVERTING UNIT PROTECTING THE CABLE AGAINST TOO TIGHT BENDING ARE 
NECESSARY ON THE QUAY. THE CONNECTION POINT OF THE FLEXIBLE CABLE WILL BE 
IN THE MIDDLE OF THE TRAVELLING LENGTH.

   
2) CABLE REEL





THE CABLE REEL WILL BE MONOSPIRAL TYPE. IT IS DRIVEN WITH SQUIRREL CAGE 
MOTOR. THE DRIVE SYSTEM OF THE REEL IS DIMENSIONED FOR THE ACCELERATIONS 
AND FULLTRAVELLING SPEED OF GANTRY. IT INCLUDES A TORQUE COUPLING. IN 
ADDITION TO THE CABLE REEL IS PROVIDED WITH LIMIT SWITCHES FOR SENSING 
SLACK CABLE AND EMPTY REEL SITUATIONS. BELT LIFTER AND RUBBERED COVER FOR 

CABLE TRENCH SHOULD BE PROVIDED WITH CABLE REEL SYSTEM

.
5-3. POWER DISTRIBUTION






1) MEDIUM VOLTAGE SWITCH GEAR





THE MEDIUM VOLTAGE SWITCH GEAR INCLUDES SWITCHING ELEMENTS FOR 
CONNECTING AND DISCONNECTING THE MEDIUM VOLTAGE POWER SUPPLY IN THE 
CRANE. IT ALSO INCLUDES THE PROTECTIVE DEVICES FOR MAIN TRANSFORMER, 
AUX.TRANSFORMER AND THE FEEDING CABLES OF THEM. THE OVERLOAD 
PROTECTION OF THE MAIN TRANSFORMER OR AUX.TRANSFORMERS TRIPS.

THE CIRCUIT BREAKER OR THE LOAD DISCONNECT SWITCH OF THE CORRESPONDING 

FEEDERS. THE MEDIUM VOLTAGE SWITCH GEAR IS LOCATED IN THE ELECTRICAL 
CONTROL ROOM OF THE CRANE.
2) MAIN AND AUX. TRANSFORMERS

THE MAIN AND AUX.TRANSFORMERS ARE USED TO TRANSFORMER THE MEDIUM 
VOLTAGE SUPPLY VOLTAGE TO A LOW VOLTAGE USED IN DRIVE AND AUXILIARY 
SYSTEMS OF THE CRANE. THE TRANSFORMERS ALLOW TO ADJUST THE LEVEL OF THE 
LOW VOLTAGE. THE MAIN AND AUX.TRANSFORMERS ARE OF DRY TYPE. 
THE TRANSFORMERS ARE LOCATED IN THE VENTILATED AT ELECTRICAL CONTROL 
ROOM OF THE CRANE.
3) LOW VOLTAGE DISTRIBUTION CENTERS


THE LOW VOLTAGE DISTRIBUTION CENTERS INCLUDE THE SWITCHING AND 
PROTECTING DEVICES NEEDED TO DIVIDE AND FEED THE POWER COMING FROM MAIN 
AND AUXLIARY TRANSFORMERS TO THE DRIVES, CONTROL CIRCUITS AND SERVICING 
APPLIANCES OF THE CRANE THE MAINTENANCE PERSON CAN DISCONNECT ALL DRIVES
WITH A CIRCUIT BREAKER
SITUATED IN THE LOW VOLTAGE DISTRIBUTION CENTER IN 
THE ELECTRICAL ROOM. FOR SAFE MAINTENANCE THE DRIVE SYSTEM VOLTAGES 
ARE DISCONNECTED AND PROPER
ILLUMINATION WITH OTHER SUITABLE WORKING CONDITIONS IS PROVIDED. 

THE LOW VOLTAGE DISTRIBUTION CENTERS CONSIST OF CUBICLES WITH FIXED 
APPARATUSES. THE DEGREE OF PROTECTION IS IP23. ALL APPARATUSES IN THE 
ENCLOSES CAN BE MAINTAINED FROM THE FRONT. THE CENTERS ARE IN THREE 
LOCATIONS; ONE IN THE AIR-CONDITIONED ELECTRICAL ROOM, TWO IN THE 
VENTILATED SPACE OF TROLLEYS. IN ADDITION BRANCHING CENTERS,WITH 

BRANCHING PROTECTION SWITCHES, ARE WALL MOUNTED IN THE BOTTOM OF 
THE LEGS.

4) SHORE POWER SUPPLY





THE CRNAE WILL BE FURNISHED WITH ELECTRICAL CIRCUITRY AND EQUIPMENT FOR 

PROVIDING ELECTRICAL POWER ON THE CRANE WHEN IT IS STOWED. THE PLUG IS 

SELECTED TO MATCH  THE EXISTING DOCK OUTLETS. UNDERNEATH THE SILL BEAM 
OF THE FIXED LEG IS MOUNTED A CABLE RACK FOR STOWING THE CABLE WHEN NOT 
IN USE. MANUALLY OPERATED SWITCH TO CHANGE THE POWER FEED FROM THE 
CRANE MEDIUM VOLTAGE SERVICE TO THE SHORE POWER SOURCE AND BACK IS
 PROVIDED IN THE LOW VOLTAGE DISTRIBUTION CENTER IN THE ELECTRICAL 
CONTROL ROOM.
5-4. FESTOON SYSTEM






POWER AND CONTROL WIRING WILL BE RUN IN FLEXIBLE CABLES FROM JUNCTION 
BOXES ON THE FIXED LEG SIDE END OF THE GIRDER VIA TWO FESTOON SYSTEM TO THE 
TWO TROLLEYS.COMMUNICATION, PLC AND OTHER LOW POWER SHIELDED AND TWISTED 
PAIR WIRES WILL BE RUN IN SEPARATE CABLES AND WILL TERMINATE AT BOTH ENDS OF 
THE FESTOON SYSTEM IN SEPARATE JUNCTION BOXES FROM THE POWER AND CONTROL 
CIRCUIT. THE TROLLEY FESTOON SYSTEM WILL BE TOWED BY A STEEL CABLE. 
THE CABLE SADDLES WILL BE ARRANGED FOR EASY LOADING OF REPLACEMENT 
CABLE. BUMPERS WILL BE PROVIDED TO MINIMIZE IMPACT LOADS BETWEEN SADDLES.
5-5. CABLE AND CONDUIT






ALL WIRING SHALL BE CARRIED OUT IN A NEAT MANNER AND SHALL BE CAPABLE OF 
WITHSTANDING CLIMATE CONDITIONS WITHOUT EXCESSIVE DETERIORATION.
WIRING BETWEEN THE VARIOUS ITEMS OF ELECTRICAL SHALL BE INSTALLED IN
RIGID 
STEEL CONDUIT OR IN CABLE DUCT BASICALLY. NON-CURRENT CARRING PARTS OF THE 
PANELS AND MOTOR FRAMES SHALL BE EFFECTIVELY EARTHED. EARTH CONDUCTOR 
SHALL BE GREEN WIRE. WIRES AND CABLES IN THE CONDUITS SHALL BE COMPLETED 
WITHOUT ANY JOINT. CONDUCTING WIRES FOR DIFFERENT 
CIRCUITS SHALL BE CONTAINED IN THE CONDUIT RESPECTIVELY.

CABLE AND WIRING MATERIALS(5% SPARE CONDUCTORS SHALL BE PROVIDED)
1) POWER CABLE FOR CABLE REEL


3PNCT CABTYRE CABLE


2) MAIN CIRCUIT




10KVA FR-CV CABLE
   






600V FR-CV CABLE
3) CONTROL CIRCUIT & LIGHTING


600V FR-CVV, FR-CVVS CABLE


4) CABLE INSTALLATION



STEEL CONDUIT OR CABLE DUCT


5-6. MARKINGS


ALL ELECTRICAL EQUIPMENT, CABLE AND CONDUCTORS SHALL BE MARKED IN
A DURABLE MANNER IN ACCORDANCE WITH THE ELECTRICAL SCHEMATIC DRAWINGS.

5-7. LIGHTING AND RECEPTACLES

1) WALKWAYS. STAIRS, LADDER, CAB ACCESS

A LIGHTING SYSTEM SHALL PROVIDE ADEQUATE ILLUMINATION FOR ALL LADDERS,
PLATFORMS,WALKWAYS, MACHINERY HOUSE AND OPERATOR'S CABIN.
2) ELECTRICAL CONTROL ROOM





LIGHTING IN THE HOUSE UTILIZES FLUORESCENT FIXTURES WHICH ARE ARRANGED 
AND DIMENSIONED TO PROVIDE A MAINTAINED AVERAGE ILLUMINATION OF 300 LUX.
LIGHTING FIXTURES ARE POSITIONED TO ELIMINATE EQUIPMENT SHADOWS ON THE 
FLOOR. FIXTURES WILL OPERATE AT THE MINIMUM SPECIFIED AMBIENT TEMPERATURE.
3) OPERATOR'S CAB





LIGHTING IN THE OPERATOR'S CAB IS FLUORESCENT, AND WILL BE DESIGNED FOR A
MAINTAINED AVERAGE ILLUMINATION ON OPERATING SURFACE OF 300 LUX. LOCAL 

SWITCHING IS PROVIDED AT THE ACCESS POINT TO THE CAB.
4) FLOOD LIGHTS





FLOODLIGHTING IS FURNISHED TO PROVIDE A MAINTAINED ILLUMINATION IN THE 
WORK AREA UNDER THE CRANE. FLOODLIGHTS ARE INSTALLED AS NECESSARY TO 
ELIMINATE SHADOW CAST BY THE CRANE. FIXTURES ARE INSTALLED ON VIBRATION 
DAMPING MOUNTINGS. FIXTURES ARE HEAVY-DUTY METAL HALIDE FLOODLIGHTS. 
FIXTURES INCLUDE REPLACEABLE COPPER-FREE
ALUMINUM REFLECTORS, 
CAST ALUMINUM HOUSINGS, TILT-UP SUPPORTING ARMS, AND A SEALED OPTICAL 
SYSTEM. BALLAST IS CLASS F INSULATED, HIGH POWER FACTOR,
VOLTAGE AS 
REQUIRED. ALL FLOODLIGHTS ARE EQUIPPED WITH SAFETY CHAIN AND MOUNTING.
5) GANTRY LIGHTING

A MAINTAINED AVERAGE ILLUMINATION OF 70 LUX AT ANY POINT DIRECTLY UNDER 
THE CRANE AND 40 LUX ON THE ADJACENT DOCK WITHIN 15 METERS OF THE CRANE 
CENTER LINE ALONG THE DOCK
6) TROLLEY LIGHTING


TWO ADDITIONAL FLOODLIGHTS WILL BE INSTALLED UNDERNEATH LOWER TROLLEY 
TO LIGHT THE AREA UNDER THE TROLLEY. FLOODLIGHTS ARE CONTROLLED FROM THE 
OPERATOR’S CAB.

7) EMERGENCY LIGHTING





THE LIGHTING IS PROVIDED FOR EGRESS FROM THE LOCATIONS WHERE PERSONNEL
STAYS DURING MAINTENANCE AND USE OF THE CRANE. PORTABLE HAND-LIGHTS ARE 
LOCATED IN THE OPERATOR'S CABIN, IN THE TROLLEYS AND IN THE ELECTRICAL 
CONTROL ROOM.

5-8. AUXILIARY SYSTEM


1) WINDSCREEN WIPERS & WHAHERS





THE OPERATOR CAN CLEAN THE FRONT AND SIDE LOWER WINDOWS OF THE CABIN BY 
MOTOR DRIVEN WIPERS AND WASHERS. THE WIPERS ARE CONTROLLED BY SWITHES 
AND WASHERS BY PUSH BUTTONS ON THE CONTROL CONSOLE.
2) ANEMOMETER


THE CRANE SHALL BE EQUIPPED WITH AN ANEMOMETER, MOUNTED AT THE TOP OF 
THE CRANE STRUCTURE, TO BE SET TO GIVE WARNING AT WIND VELOCITIES IN EXCESS 
OF THE  PERMISSIBLE DESIGN CRITERIA.
3) HEATING, VENTILATION AND AIR-CONDITIONING

THE ELECTRICAL ENCLOSURES ARE EQUIPPED WITH SPACE HEATERS WITH 
THERMOSTAT TO AVOID MOISTURE AND CONDENSATION. ELECTRICAL CONTROL ROOM 
AND THE OPERATOR'S CAB ARE PROVIDED WITH AIR-CON.

4) OUTLETS


10A 1PH. DUPLEX CONVENIENCE OUTLETS ARE PROVIDED. THE OUTLETS ARE LOCATED 
AS FOLLOWS;

① OPERATOR'S CABIN

② EACH DIRVE CONTROL PANEL

③ ELECTRICAL ROOM

④ UPPER TROLLEY


⑤ LOWER TROLLEY


⑥ ONE ON EACH LEG

⑦ TWO ON THE GROUND LEVEL

60A, 3PH. AC WELDING OUTLETS ARE PROVIDED. THE OUTLETS ARE LOCATED 
AS FOLLOWS;
1 ON THE TOP OF THE MAIN GIRDER(FOR UPPER TROLLEY)
2 BELOW THE MAIN GIRDER(FOR LOWER TROLLEY)

3 ON THE GROUND LEVEL
5) COMMUNICATION





A LOUDSPEAKER SHALL BE MOUNTED ON THE OPERATOR'S CABIN POINTING 
DOWNWARDS SO THAT THE OPERATOR CAN TALK TO PERSON AT THE GROUND LEVEL. 

MICROPHONE AND AMPLIFIER(WITH AUDIO FUNCTION) SHALL BE PROVIDED. 

A TELEPHONE SYSTEM SHALL BE INSTALLED ON THE CRANE WITH A TELEPHONE SET IN 

EACH OF THE FOLLOWING POINTS :


① OPERATOR'S CABIN


          
1 SET


② GROUND STATION OF THE ELEVATOR


1 SET


③ ELECTRICAL ROOM




1 SET


④ UPPER & LOWER TROLLEY



EACH 1 SET


⑤ ONE ON EACH LEG




EACH 1 SET


⑥ TWO ON THE GROUND LEVEL



EACH 1 SET

6) OTHER

1 SIGNAL HORN (MOTORED SIREN WITH FOOT SWITCH)
A SIGNAL HORN, OPERATED BY THE OPERATOR, SHALL BE PROVIDED.
2 TRAVELLING WARNING DEVICE
5 WARNING SIGNAL FLASH LIGHTS AND WARNING HORN,THAT OPERATE 
AUTOMATICALLY  WHEN THE CRANE TRAVELLING MOTORS ARE ENERGIZED.

5-9. TERMINALS






TERMINAL BOARDS, STRIPS, BLOCKS, AND ETC. ARE OF SELF-EXTINGUISHING 
NON-HYDROSCOPIC INSULATION MATERIAL, WITH BARRIERS BETWEEN TERMINALS.
TERMINAL LUGS SHALL BE SOLDERLESS CLAMP OR COMPRESSION TYPE.

5-10. OPERATOR'S CONTROL






THE OPERATOR'S CABIN CONTAINS CONTROLS, CONTROLLERS, PUSH BUTTON, PLC, 
SIGNAL LAMPS FOR ALL NORMAL CRANE OPERATION AS FOLLOWS;

① LEFT HAND CONTROL CONSOLE : MASTER SWITCH, HOIST ETC.   

3 RIGHT HAND CONTROL CONSOLE : COMBINED MASTER SWITCH, TROLLEY, GANTRY 
ETC.
③ LOCAL CONTROL STATION : FOR MAINTENANCE PURPOSES THE HOISTING, 
TROLLEY TRAVERSING AND GANTRY TRAVELLING MACHINERIES CAN BE DRIVEN 
FROM LOCAL CONTROL STATIONS WITH LIMITED SPEED.

    

④ LOAD DISPLAYS


      5-11. SPEED CONTROL SYSTEM







    THE MOTOR FOR HOIST OF UPPER TROLLEY AND LOWER TROLLEY WILL BE AC TYPE 
AND OF WHICH SPEED WILL BE CONTROLLED BY AC INVERTER CONTROL SYSTEM. 
AND THE MOTOR
FOR AUX. HOIST, TROLLEY TRAVERSING AND GANTRY TRAVELLING 
ARE CONTROLLED WITH SAME METHOD.






    THE MASTER SWITCH GENERATES A SIGNAL, WHICH IS LED TO THE CONTROL UNIT. 
THE CONTROL UNIT FEEDS THE MOTOR WITH A FREQUENCY CONTROLLED BY THE 
SIGNAL FROM.THE MASTER SWITCH AND A VOLTAGE, WHICH IS DEPENDENT ON THE 
FREQUINCY.


      5-12. CRANE MONITORING SYSTEM







    A COMPUTERIZED CRANE DIAGNOSTICS MONITORING AND MANAGEMENT SYSTEM 
COMPLETE  WITH SWITCHES, SENSORS AND TRANSDUCERS TO PROVIDE 
CONTINUOUS MONITORING,,DIAGNOSTICS AND DATA COLLECTION ON THE CRANE.

    THE CMS OF THE CRANE SHALL HAVE AT LEAST THE FOLLOWING ABLILITIES;


            -. CRANE MANAGEMENT AND VISUALIZATION SYSTEM WITH MODULAR STRUCTURE

  
     -. CONNECTABLE TO A MAJOR PLC TYPE THROUGH OPC INTERFACE
 
     -. SERVICE PREPLANNING AND REMINDER






     -. FAULT MONITORING AND ANALYZING






     -. OPERATION AND PROCESS INFORMATION VISUALIZATION


     -. DATA LOGGING AND STATIC EVALUATIONS






     -. ONLINE AND OFFLINE WORKING MODES






     -. SCHEDULED PREVENTIVE MAINTENANCE WITH REMINDER FOR EASY 
PREPLANNING

     
-. DRAWING VIEWER WITH LENS AND ZOOM FUNCTION






     -. FAULT HISTORY






     -. MANUAL AND DRAWING RETRIEVAL






     -. MAINTENANCE REPORTS





      5-13. CONTROL PANEL PAINTING COLOR

: Munsell no. 5Y 7/1 


      5-14. LIMIT SWITCHES AND INTERLOCKS







    1) HOISTING MACHINERY






     -. ROTARY LIMIT SWITCH FOR SLOW-DOWN & STOP AT THE UPPER AND LOWER ENDS

      OF THE HOISTING RANGE






     -. ROTARY LIMIT SWITCH FOR EMERGENCY STOP AT THE UPPER MOST POSITION

     -. OVERLOAD PROTECTION






     -. OVER SPEED PROTECTION






    2) TROLLEY TRAVELLING MACHINERY






     -. LEVER TYPE LIMIT SWITCH FOR SLOW-DOWN & STOP AT THE BOTH ENDS OF THE

       MOVEMENT RANGE






      -. LEVER TYPE LIMIT SWITCH FOR EMERGENCY STOP AT THE BOTH ENDS OF THE


MOVEMENT RANGE


     3) GANTRY TRAVELLING MACHINERY






      -. LEVER TYPE LIMIT SWITCH FOR SLOW-DOWN & STOP AT THE BOTH ENDS OF THE


MOVEMENT RANGE






      -. LEVER TYPE LIMIT SWITCH FOR EMERGENCY STOP AT THE BOTH ENDS OF THE


MOVEMENT RANGE






      -. INTERLOCKING WITH THE RAIL CLAMP, THE STORM LOCKING PINS AND THE 
CABLE REEL.
5-15. LOAD INDICATION AND OVERLOAD PROTECTION





           THE CRANE SHALL BE EQUIPPED WITH A LOAD INDICATION AND AN OVERLOAD

     PROTECTION DEVICE THAT LIMITS THE LOADS. LOAD INDICATION SYSTEM HAS
  OWN DISPLAY IN OPERATOR'S CABIN.






     THE SENSOR SHALL BE INSTALLED ON THE END OF WIRE ROPE OF MAIN.




     -. THE TOTAL ACCURACY





≤ ± 2 %



     -. LOAD CELL






TENSION TYPE



     -. OPERATING RANGE(95% OF THE RATED LOAD)


ALARM



     -. OPERATING RANGE(100% OF THE RATED LOAD)

SWITCH OFF


      5-16. EMERGENCY STOP SWITCHES







     EMERGENCY STOP SWITCHES SHALL BE ARRANGED ON THE FOLLOWING POSITION ;



     -. OPERATOR'S CABIN



       1 EA



     -. UPPER TROLLEY, LOWER TROLLEY


2 EA



     -. ON THE GROUND LEVEL 



4 EA



     -. ELECTRICAL CONTROL ROOM


       1 EA


6. SUB-VENDOR LIST

-.MOTOR : SIEMENS, HYUNDAI, HYOSUNG.
-.REDUCER : HYOSUNG, SEW 

-.BRAKE : BUBENZER, ICAN, HILMA..
-.WHEEL : SSWQ1R

-.BEARING : NTN,NSK,SKF, TIMKEN
-.AC INVERT : SIEMENS

-.PLC : SIEMENS

-.MAIN POWER CABLE & REEL : CAVOTEC,DELACHAUX. T.H ELEMA.
-.CABLES : LG,  JINRO.
-.RAIL CLAMP : HILLMA

-.MCCB : LG, ABB.TELEMECANIQUE

-.LOAD-CELL & ANEMOMETER : POINT, SHINWAN
-.AIR-CONDITIONER : HAIER(C).SAMSUNG

-.LIMIT SWITCH : TELEMECANIQUE

-.INCLEMENTAL ENCODER : HUBNER

-.ABSOLUTE ENCODER : BEI. SENSICK

-.ANTI-COLLISION : GUN-HUNG

-.GEAR CAM LIMIT SWITCH : TAEHWA. GESSMAN

-.CCTV SYSTEM : UNIMO.SAMSUNG

-.LIGHTING : PHILIPE. SAM-MYUNG-SA

-.INTERPHONE SYSTEM : KOAMAX. IL-SHIN 
  7. TOOLS & SPARE PARTS






      7-1. TOOLS






THE MANUFACTURER SHALL PROVIDE INDISPENSABLE TOOL AND THE TOOL LIST 

INCLUDING UNIT PRICE, SPECIFICATION AND MANUFACTURER SHALL BE SUBMITTED TO 

BUYER FOR APPROVAL. 

AND THE PRICE OF TOOLS SHALL BE INCLUDED IN THE CONTRACT PRICE. 

      7-2. SPARE PARTS 





1) INDISPENSABLE SPARE PARTS

THE MANUFACTURER SHALL PROVIDE INDISPENSABLE SPARE PARTS( 2 YEARS 

RUNNING, 2% WITHIN CONTACT PRICE ) AND THE SPARE PARTS LIST INCLUDING THE 

PRICE, SPECIFICATION, QUANTITY, MAKER SHALL BE SUBMITTED TO BUYER FOR 

APPROVAL. THE PRICE OF SPARE PARTS SHALL BE INCLUDED IN THE CONTRACT PRICE.

2) RECOMMENDED SPARE PARTS 

THE MANUFACTURER SHALL SUBMIT THE RECOMMENDED SPARE PARTS LIST WITH 

UNIT PRICE, SPECIFICATION AND MANUFACTURER TO COVER 3 YEAR RUNNING. THE 

PRICE OF SPARE PARTS SHALL BE EXCLUDED FROM THE CONTRACT PRICE. 
8. SPECIAL NOTES





8-1) MINUS GIRDER CAMBER IS NOT PERMITTED AT ANY CASE.

8-2) LOAD DIFFERENCE BETWEEN UPPER TROLLEY HOOK IS REQUIRED AS POSSIBLE 

AS BIG.. AT LEAST, 70% IS REQUIRED.

8-3)  BECAUSE OF  YARD/FABRICATION  CONDITION.

FC(NO.1 GOLIATH CRANE) AND R.M.S(NO.2 GOLIATH CRANE) METHOD 
SHALL BE CONSIDERED.

8-4) TWO UNITS MUST BE OPERATED IN SYNCRONIZING.

8-5) TWO SUPERVISOR APPROVED BY SHALL BE APPOINTED BY MARKER’S EXPENSE.

. –THE END-

주 식 회 사      씨  티  씨
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