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The RTU Design & Implementation Steps in a
Computerized Control System for Substations

M.H. Khorsand, M.Sc. — H. Ghezelayagh, M,Sc. — K. Faez, Ph.D.

Elect. Eng. Dept. Amirkabir Univ, of Tech,

ABSTRACT:

The growing need for computerized supervisory control of electric power stations is described and an analytic step by
step procedure for designing an RTU as a part of the supervisory control system is introduced.

Reliability, expandability and flexibility of RTU system is considered and a modular design is resulted. Tools for
implementation of such a system based on microprocessor technology are discussed with notes on the choice of system
bus, system CPU, system timer, communication circuits and interfaces maintaining optimum quality, efficiency and cost.
Also basic needs of a suitable communication protocol are reviewed along with modules of a structured software.
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RTU: Remote Terminal Unit
MMI: Man - Machine Interface
FEP: Front End Processor

PC: Personal Computer

Load Flow

State Estimation

Redundant

.

ISO: International Standard Organization
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CCITT: The International Telegraph and Telephone Consulta-
tive Committee

10. IEEE: Institue of Electrical and Electronics Engineers

11. IEC: International Electrical Code

12. Cross Talk

13. CU: Central Unit

14. SBC: Single Board Computer
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15.
16.
17.
18.
19.
20.
21.
22.
23,
24,
25.
26.

Digital Input

Analog Input

Digital Output

Analog Output

MS: Master Station

Pulse Count Input

RAM: Random Access Memory
MODEM: Modulator - Demodulator
CPU: Central Processing Unit

ROM: Read Only Memory

HDX: Half Duplex

HDLC: High Level Data Link Control

27,
28.
29.
30.
31.
32,
33,
34.
35.
36.
37.
38.

Frame

CRC: Cyclic Redundancy Code
Opto - Coupler

Flying Capcitor

VME Bus: Versa Motorola Europe
OP - AMP: Operational Amplifier
DSP: Digital Signal Processing
Executiorr

Selection

D/A: Digital to Analog Converter
Initialization

RTC: Real Time Clock

: el

by g b e (ELIS () Saignsme ¢ a0
S et gimio sBasls L s it )8 Wb LY RTU
TSR <Gy (g e 03550
JAS prue 35,8 S U (5) Sitgmpe ¢ i jos Y

5 ools e L ohes 58, Gab slan 5o Sl 09 8
—TIY see VA oliel Oy el g Jlo LS et 8

SYYY

3. Morris, David, J. Communication Command and Control.

TEY/ Sl

&)



