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Abstract 은 선박용 추진 기관으로 사용되는 저속 디젤 엔진의 원격 운전 및 제어를 담당: BMS & Governor System
하는 시스템으로 선박 추진과 엔진 제어에 필수적인 중요 구성 요소이며 조선 기자재관련 고부가가치 산업의 한,
부분이다 그러나 조선관련 산업에 있어서 세계 최강국의 위상에 걸맞지 않게 국내에는 의. BMS & Governor System
독자 모델이 없는 실정이고 유럽이나 일본의 제품으로 전량 수입에 의존하고 있는 상황이다 이에 선박 추진용 저, .
속 디젤 엔진을 위한 제어 시스템의 관련 기술을 연구하여 를 개발하였다 본 연구에서는, SEA-CAPS . BMS &

에 대한 개요와 의 개발 내용 그리고 환경 및 성능 시험에 관한 내용을 언급하고자 한다Governor System SEA-CAPS , .
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1.1  System Overview
1. 1. BMS & Governor System OverviewBMS & Governor System Overview

BMS & Governor 시스템은박용주기관으로사용되는저속디젤엔진을위한제어시스템으로

Bridge Maneuvering System과 Governor System 으로구성됨.
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1.2  Bridge Maneuvering System

Main Engine 의원격운전및제어, 감시를위한시스템으로 RCS (Remote Control System),

Safety System, Telegraph System으로구성됨.

Remote Control System 의주요기능

• Maneuvering by telegraph lever : Stop – D.Slow – Slow – Half – Full – Max. AH / AS

• Starting / Stopping / Reversing : Main Engine의 Pneumatic valve들을제어

• Control position change-over : Bridge / ECR / ER

• Start block, Repeated start, Start failure alarm

• Slow turning (Option)

• Load program : Navigation speed의증감비율을제한함.

• Exclusion of Critical RPM range : 엔진의과진동영역을회피함.

Safety System 의주요기능

• Automatic Shutdown / Manual Shutdown cancellation(selected conditions)

• Automatic Slowdown

• Emergency Stop (Manual Shutdown)

• Running Hour, Revolution Count 등을표시함.
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1.3  Governor System

엔진의회전속도를조절하기위한서보제어시스템으로 Speed Controller, Electric Actuator,

Servo Driver Unit으로구성됨.

Speed Controller의주요기능

• Operation mode : Speed control, Constant fuel, Emergency control

• Speed Control : Engine RPM이 Request RPM으로유지되도록 Fuel Index 제어

• Engine Speed monitor : Over speed 검출

• Rough Sea function

• VIT (Variable Injection Timing) Control

Electric Actuator 의주요기능

• Servo Motor with reduction gear, position encoder, brake

• Fuel linkage 를통해서 Fuel Rack 에연결되어 Fuel Actuating하는제어구동부

Servo Driver Unit 의주요기능

• Electric Actuator를제어하는 Servo control unit

• Speed Controller로부터요구되는 Fuel Set point 입력값을받아 Electric Actuator의

Angle position을 Feedback 제어
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2.1  System Configuration
2.  2.  SEASEA--CAPS IntroductionCAPS Introduction
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2.2  System Hardware Components

CPU Board with 32-bit Microprocessor : CPU860A

• Real-time OS : VxWorks

• Control Network : Ethernet (Redundancy)

I/O Board

• UNI-16A : Universal Input/Output 16Channel

• DI-16A : Digital Input 16 Channel

• DO-16A : Digital Output 16 Channel

• AI-16A : Analog Input 16 Channel

• AO-8A : Analog Output 8 Channel

UNI-16A

Adapter module

CPU860A

Ethernet
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2.3  System Software Block Diagram
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2.4  SEA-CAPS Features

The modular design of DIN-rail mounting type and the using of universal I/O module

and Auto ID setting of I/O board allow efficient and cost-effective configuration.

On-line system monitoring/tuning with the network and device monitoring program

SEA-CAPS provides Live Insertion function for CPU & I/O boards. 

SEA-CAPS is produced by using high quality electronic technique, like 10 layer printed 

circuit boards and integrated EMC filters.

Any kinds of short circuit or earth problems rose in the local sensors or field cables 

can be protected by Earth & Short protection circuit designed in the I/O modules.

Advanced processing unit & Real-time operating system 

contribute to a high level of reliability and flexibility.

SEA-CAPS integrates the independent distributed subsystems 

that are connected to a high speed redundancy Ethernet network, 

and easily interfaces to other system via standard MODBUS.

The independent subsystems contribute to fully distributed 

control. As its stand-alone capabilities, failure of one system will 

not influence operation of other subsystems.
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3.1  Environmental Test
3.  3.  Test & ResultsTest & Results

Environmental TestNo.

Electrostatic discharge21

Surges20

Bursts19

Electromagnetic  field18

Conducted radio frequency17

Conducted low frequency16

Conducted emissions15

Radiated emissions14

Power supply failure test13

Power supply variation test12

Compass safety distance test11

Acoustic noise test10

Enclosure test9

Inclination test8

Insulation resistance test7

High voltage test6

Low temperature test5

Damp heat test4

Dry heat test3

Vibration test2

Visual inspection1 Vibration test (X축)

Radiated Emissions

Vibration test (Y축) Vibration test (Z축)

Conducted Emissions
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3.2  Performance Test
Performance TestNo.

Output signal for speed & load~27

Speed pick-up failure and automatic back-up25

Speed skip at critical speed zone24

Start interlock23

Ready for start22

Sub-telegraph21

Actuator behavior at governor power failure20

Slow turning19

Wrong way alarm18

Crash astern17

Load program test16

Maneuvering test15

Manual shutdown test14

Emergency slowdown/shutdown test12~

Telegraph fail alarm test11

3 fails start test10

Starting failure test for misfire & start impossible8~

Starting test7

Bridge panel failure6

Control position transfer test3~

Lamp test of Bridge panel & ECR panel unit1~

Maneuvering test
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3.3  Test Results

Type Approval Certificates ;

SEA-CAPS has a major list of certificates for 

international use. These certificates are issued 

after the severe environmental tests and 

performance tests as well as EMC tests based 

on the IEC61000 series. This means SEA-CAPS 

is tested for reliability and quality simultaneously

Classification society ;

• Det Norske Veritas (DNV)Type Approval Certificate

• Lloyd’s Register  of Shipping (LR)Type Approval Certificate

• American Bureau of Shipping (ABS) Type Approval Certificate

• Germanischer Lloyd (GL)Type Approval Certificate
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