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Winch Control System (PLC) |

* Control signals (Ethernet) *

Winch Driving System I
Power Induction
: Converter 1 Motor 1
Main Reducer
Power | il o
Drum
: Power | Induction
Converter 2 Motor2
------ Electrical Power ~=—— Mechanical Power

Fig. 1 Single line configuration diagram of winch system
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Table 1 Components of the winch driving system model

Component Specification
— Type: Induction Motor
— Rated Power @ 644Kw

Motor — Rated Speed : 1192rpm

- Pole : 6P

— Rated Voltage : 440V, 60Hz
— Reduction Ratio : 1 : 365.4
— Drum Speed : 3.26 rpm

— Drum Diameter : 2.77m

— Type . 3—Phase Power

Reducer, Drum

Main Power — Supply Voltage : 440V
— Rated Frequency : 60Hz
Inverter — Type : 3-Phase IGBT Inverter
— Control Type : VWF, PWM
— Type : Band Bake, Caliper Brake,
Load, Brake Ratchet & Pawl

— Load : Weight[Ton] —> Torque[Nm]
— Inverter Command : Hz —> rpm
Signal Converter | — Heave, Payout Command —> Forward,
Reverse Command
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Fig. 2 Configuration of winch driving system model
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Fig. 3 Configuration of winch control system
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Table 2 Signal components of winch control system and
winch HIL Simulator

Component Type Unit Details

Inverter Command | Numerical

Inverter Command
Frequency Value

Hz, rom

Auto Run True/False | on/off Winch Drive

Auto Run Lamp | True/False on/off Winch Drive Lamp

Auto Stop True/False on/off Winch Stop

Auto Heave True/False on/off Motor Forward Drive

Auto Payout True/False on/off Motor Reverse Drive

) N ical )
Winch Speed umerica m/min Current Rope Speed
Value
N ical ,
Speed Set umerica m/min Speed Command
Value
) Numerical )
Working Length Value m Rope Working Length
Release Length Numerical m Rope Release Length
9 Value P J
Remain Length Numerical m Rope Remain Length
J Value P 9

Emergency Stop

M) True/False | on/off

Emergency Stop

Emergency Stop

True/False on/off Emergency Stop

(Door)
Fault(Reset) True/False |  on/off | Buzzer Off, Fault Reset
BZ. Stop Buzzer Stop
(Lamp Test) True/False | - on/off and Lamp Test
Numerical '
Motor Speed Value rom Simulator Motor Speed
Drum Speed Numerical rom, mymin| Simulator Drum Speed
Value
Load Numerical ton Load
Value
Brake True/False on/off Winch Brake
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Table 3 Test cases of winch control system Hil—test

No. Test Case

1 Check of auto start run, auto heave

Check of auto start run, auto payout

Check of auto stop

Check of rated speed 28.3m/min in auto heave

Check of rated speed 28.3m/min in auto payout

Check of emergency stop HMI

Check of emergency stop DOOR

Check of starting at both heave and payout on

O || N[O | o | b wWw| N

Check of over the maximum speed set (over 28.3 m/min)

o

Check of lower the minimum speed set (lower 0 m/min)

11 Check of heave starting at maximum load (150 ton)

12 Check of payout starting at maximum load (150 ton)

13 Check of heave starting at over the maximum load

14 Check of payout starting at over the maximum load

15 Check of payout, working length 0—>999 m
16 Check of heave, working length 999->0 m
17 Check of working length limit (over 1000 m)
18 Check of working length limit (lower 0 m)
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Table 4 Result of test cases for winch control system
HIL—test

No. Test Result
1 Normal operation
2 Normal operation
3 Normal operation
4 | Reach the rated value(28.3 m/min), normal operation
5 | Reach the rated value(28.3 m/min), normal operation
6 Normal operation
7 Normal operation
8 Working
9 | Reach the rated value(28.3 m/min), normal operation
10 Not working
" Normal operation
12 Normal operation
200 ton: Slow acceleration, Lower speed(1160 rpm)
13 than sgtting vglue, Normal operation.
250 ton: Starting available at slow acceleration, No
starting at fast acceleration
1 200ton: High speed(1212 rpm) than rated speed
250ton: More high speed(1222 rpm) than rated speed
15 Reach the 999 m, Normal operation
16 Reach the O m, Normal operation
17 Normal operation
18 Reach the negative length
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