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SCADA Supervisory Control And Data

Acquisition DCDAS Distributed Control and Data Acquisition

System DCS Distributed Control
Systems
Distributed Computing
SCADA

Data Compression

Error Correction

1960

Terminals

1980



LAN Local Area Network WAN Wide Area Network

Intranet LAN
WAN Server
Master-Slave

PLC Programmable Logic Controller

ISA Instrument Society of America ISA

S5.1 DCS

SCADA DCsS
1. DCS PLC SCADA RTU Remote Terminal
Unit
2. PLC RTU
3. RTU PLC
SCADA

DCS



SCADA DCDAS DCS

DCS
DCS
/1
DCS Modular Design
/
1.
2.

Magnetic-Optical

Disk



Function Block

DCS

DCS

RTD

Parameter

SOE - Sequence of Event Logs

DCS
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DIASYS

MITSUBISHI HEAVY INDUSTRIES,LTD.
MHI MHI
1970

Microprocessor-based

MHI  DIASYS
DIASYS Digital Intelligent Automation System
Reliability

Performance Expandability

1. Superior Reliability

Redundancy Design

2. High-control performance 32



3. User-friendly man-machine interface

Graphical User Interface

4, Easy System Maintenance
Self-diagnostic

Modular Design

Engineering Workstation On-line
configuring
5. Broad flexibility Expandability
DIASYS
1. EthernetIEEE802.3
2. Plant Control Station PCS 32

Flash Memory

SRAM

3. Data logger system DLS
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4. Operator Station OPS

5. Engineering Workstation EWS
6. Gateway Controller GWC
MHI DIASYS-UP/NV

MHI DIASYS-Netmation

Internet Intranet

DIASYS-UP/V MHI

DIASYS-Netmation

1



" DIASYS-UP/V

|
Minimum-scale configuration
OPS PCS
Maximum-scale
configuration
OPS PCS
EWS DLS GWC S0
/ Note 40,000 /PCS
500ms. 20,000 +100,000
Note /O I/O




Ethernet

Ethernet

IEEE802.3

CSMA/CD

Bus type

10Mbps

real-time control

100ms. 1sec.
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mOPS

UNIX 1280X1024
X-Window Graphical User Interface
32
32MB~64MB

180MB,360MB,520MB,1GB

IEEE802.3 Redundant

20 1280x1024
OPS
( )
OPS
L L L
® X-Y ° °
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200 /OPS
Trend
Graphics Control
OPS 1/4 Quarter-screen
window Two-line message Overview
Control  X-Y
Alarm
20 /
200
40
HH/H/L/LL
ON/OFF
Major HH/LL
Vi
inor L
System
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DIASYS-UPNV

DDC Oriented Language

DIASYS-IDOL Interpreter

Problem Oriented

Language

EWS

/ /
81
Logic Data P1/O processing Network processing
Operation executing |Software software
software
IDOL
Multitask operation system
100 /ICPU

800 1000 IDOL

50msec  1000msec

DIASYS-IDOL 81

CPU

20MHz

CPU

RAM 1Mbyte ROM 512kbyte
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20

/ 2,240 8960

AC100/110v DC 110V

+10% ~ -15%

/O Dielectric 500VAC

Strength 1500VAC
2000VAC
0~55°C

10~90%RH
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" DIASYS-Netmation

Internet Intranet

Browser-based

MHI
DIASYS-UP/NV
|
[ MPS Multiple Process Station
Fieldbus Duplexed Optical
communication
[ OPS Operator Station
Windows-NT Microsoft Active-X
MHI
[ Browser OPS
MHI
OPS

() EMS Engineering & Maintenance Station
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DIASYS-IDOL™ MPS OPS

ACS Accessory Station

Magnetic-Optical

Internet Level

Web OPS MHI

Office LAN Level

Wireless LAN PHS
OPS
Unit Level
ACS MPS EMS OPS
100M
Control Level
Allen-Bradley ControINET Fieldbus

/O PLC
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[ Field Level
Linking Devices
Foundation Fieldbus  Device Net ControlNET
DIASYS-Netmation
Microsoft Windows NT Active X ControlNet Internet Explorer
MHI Gas Turbine Interlock
card Burner command card

MHI's ORCA
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DCS

Critical Success
Factor Documentation

1. Documentation

PLC
DCS
a. System Architecture
Diagram System Layout / /O
partitioning

> Process Flow Sheets

> Control System Architecture Diagram

> Instrument Specification Sheets

> Logic Diagrams (Boolean with addresses)
> Panel & Equipment Wiring Diagrams

> P&ID’s



> Loop Sheets

> Motor Elementaries

> Location & Conduit Plans
> |nstallation Details

> |/O Point Definition Configuration Data Sheets
> /O Card Wiring Diagrams

> DCS Word Library

> Graphic Definition Data Sheets

> Group/Alarm Detail/Graphic Data Sheets

> Network Architecture Diagrams

Main
Instrument Database
4W Documentation
> What
> Why
> Who

> When
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(D Startup manager

(2)
a. - P&ID’s
b. / -
Construction Manager
C. / -
d. / -

Turnover Package
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Weekly Startup Progress

Meeting
" Action
[tems List "
DCS
DCS
a. QC/Nisual
b. Punch List

» Equipment Check List

» Rotating Equipment Commissioning Report
» Piping System Test Record

> Relief Valve Inspection Record

» Grout Release

> Belt Drive Alignment Data Sheet
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YVVVYVYVVYVYVYYVY

Direct Drive Alignment Sheet

Motor Checkout Data Sheet

Electric Motor Checkout Sheet

High Voltage Cable Checkout

Control/Field Panel Acceptance Check List
Instrumentation Checkout Sheet

Instrument Loop Installation Completion Report
Heat Trace Circuit Verification

Blown Clean
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Dry Run DCS

a. System Description-Outline of system and P&ID’s
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b. Acceptance Ciriteria-Defined Specific Criteria Exceptions
Lists Closeout Punch List

c. Equipment-Equipment List Inspection Reports Vendor
Reports and Grout Releases

d. Mechanical-Hydrostatic Test Reports X-ray Record Welder
Certification Relief Valve Sheets Balancing Reports and
Pump/Fan Curves

e. Electrical-Panel Checklist Megger Reports Hi-Pot Test
Reports Motor Nameplate Information Electrical
Checklists Heat Trace Circuit Verification

Instrumentation Instrument Index Loop Sheets

Contractors Calibration Records and Instrument Loop

Installation Completion Report
f. Civil/Architectural/Structural-Soil Reports Concrete Test
Pile Driving Records Permits Inspections and Fire

Protection System Inspection
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Processes

Process Plant Startup
Training

DCS Schooled Training

Vendor Support



Contracting Scheduling
Availability of repair
facilities Service personnel Spare parts and replacement

equipment GIT



»w CSMA/CD

Carrier Sense Multiple Access with Collision Detection

Bus
Ethernet 1980
Xerox Intel DEC
IEEE
|IEEE 802.3
Nodes
Channel :
Collision

Router Gateway

31



»w Fieldbus
1940 3~15psi 1960
4-20mA 1970

1980

Interoperability

ISA SP50

Protocol
Fieldbus WorldFIP  World
Factory Instrumentation Protocol ISP Interoperable Systems
Project Fieldbus Foundation
»  X-Window
WIMP
Windows Icons Menus Pointer
X Consortium UNIX Linux

PC-based

32



