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해양플랜트용 Top Drive의 Control System 설계
 Control System of Top Drive for Subsea Field 
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1. 서론
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2. Top Drive제어를 위한 구조 및 동작 분석

Top Drive Machine

.

 Retractable Dolly
 Pipe Handler
 Link Arm
 Hydraulic Elevator
 Connection Link
 Weight Compensator
 IBOP
 Torque Wrench
 Drilling Motor

3. Top Drive 제어를 위한 IO List

Function IO Function IO

Type Range .

Table.1 Sensor IO Detail

Description Type Signal Operation
Electric Range

Hook Load
 Cell  A

Load
 Transmitter AI 4 ~

 20mA 0 ~ 453 ton

Hook Load 
Cell  B

Load
 Transmitter AI 4 ~

 20mA 0 ~ 453 ton

Swive
l Temperature

Temperature
  Transmitter AI 4 ~

 20mA -50 ~ 200ºC

Swivel Lube 
Oil A PT

Pressure
 Transmitter AI 4 ~

 20mA 0 ~ 10bar

Swivel Lube 
Oil B PT

Pressure
 Transmitter AI 4 ~

 20mA 0 ~ 10bar

...... ...... ...... ...... ......

Table.2 Valve IO Detail

Description Type Signal
Operation

Electric

Hydro/

Pneumatic

Main Shaft  Motor 

B Speed Control
Electric AO 4  ~ 20 mA Undefined

Main Shaft  Motor 

B Torque Control
Electric AO 4  ~ 20 mA Undefined

Cooling Fan

 Motor A On
Electric DO Dry  Contact Undefined

Cooling Fan

Motor A Control
Electric AO 4  ~ 20 mA Undefined

Cooling Fan

Motor B On
Electric DO Dry  Contact Undefined

...... ...... ...... ...... ......

4. Top Drive 전장 판넬 설계

Top Drive

. 

Fig. 1 Example:  Front of Control Panel
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Name Image Specification

CPU412-2PN

(S7-400)

• Processing Time

  Bit Operation: 75ns

  Float Operation: 225ns

• Data Memory: 500kb

• Program Memory: 500kb

• Load Memory: 64mb

Top Drive Logic Program

, System Unit

Name Image Specification

PS407 Power 

Supply

voltage

• Rated value, 110 V 

  Yes; Rated value 120V DC

• Rated value, 230 V DC

• permissible range,

  88V

PLC Unit CPU Memory Processor

UR RACK .

Name Image Specification

UR2 RACK
• Number of Slot: 9ea

• Bus Capacity: C, P Bus

CUP Power Interface

9Slot .

Name Image Specification

IM-153-4 

Interface

• Main Buffer Time: 5ms 

• Protocol type: Profinet IO

• Input Address: 192byte

• Output Address: 192byte

IO Module CPU

Name Image Specification

Digital IO

 card

• Supply Voltage: 24V DC

• 32 Channel

• Short Protection: Yes

• Isolation: 500V DC

TDM /

Name Image Specification

Analog IO 

card

• Supply Voltage: 24V DC

• 8 Channel

• Output Range

  0V~10V

  1V~5V

  -10V~+10V

  -2.5V~+2.5V

  4mA~20mA

TDM /

Control , Control 

, Control , Control 

Workstation , Main Power Supply , 

Analog/Digital IO Card Module , Relay Module 

, Instrument / Valve Terminal Block 

. 

Main Power Circuit , Digital 

IO Card Circuit , Analog IO Card Circuit 

5. Programmable Logic Controller 사양선정

Logic Controller CPU Part CPU412-2PN 

(S7-400), PS407 Power Supply, UR2 RACK, 

IM-153-4 Interface . Logic Controller IO 

Card Part Digital IO card, Analog IO card

.

Fig. 2 Logic Controller CPU Parts & Logic Controller 
IO Card Parts

6. Top Drive Control 로직 개발

Top Drive Function

Sub-system

Block . Function Block

Top Drive

Interlock, Trigger

Logic .

7. 결론

Top Drive

Control System , 

IO List , , 

, Programmable Logic 

CPU IO Card , Control 

.

후기

( Drill Rig 1,000

Top Drive Drill Bit Collar

-N0.10040883) .
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