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AVR controller design of synchronous generator

J.M, LEEx, M.H. KIM%, J H, LEE%, Y H PARK¥, I H. LIM%x, K.M. GOOxx
* K.E.R. 1., »* K.E.P.C.O.

Abstracts

This paper deals with AVR(Automatic Voltage Regulator)
controller design of synchronous generator adapting AC
indirect excitation system, The simulation results are
presented in frequency and time domain for two plants(
A and B), Try and error method for compensator design

is used,
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ITEM A 7] | B 7] [UNIT
Ke : Exciter Open Circuit Gain (6.6 20 V/A
Kr : Exciter Load Regulation 0.294 0.3 A/A
Kg : Gen. 0/C Gain at Rated Vtg, |66.4 |8.3 \74%
Tdo': Gen. Trans, 0/C Time Const, |8.75 [0,028 | Sec
Vt : Gen, Terminal Voltage 22,000)220 \
Re : Exciter Field Resistance 0.16 |10.38 | Ohm
Te : Exciter Field Time Constant|1.64 |0.0124} Sec
Kt : Thyristor Converter Gain 64.14 |7.5 Vv
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KI =1 + 0.735%R1

K2 =6/ (11 + R2)

K3 =0 to 1.2

Kv = 0,00154

Ki = 0.0544

Tl = (10.25E-4 + 6E-54R3 - 10E-4%¥R3°2) / (0.04497 +
ROOT(2,834E-5 - 12E-5%R3 + 20E-43R3°2) )

(10.25E-4 + BE-5#R3 - 10E-4%R3"2) / (0.04497 -
ROOT(2.834E-5 - 12E-5%R3 + 20E-4#R3°2) )

T3 = 0.5285 + 0.03*R3 - 0.51546%R3"2

T4 = T5 + 1.36#K1*(1-R4)

T5 = 0.44 + 0.1%R4 - 0.1#R4"2
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Goneratos Terinal Yoltage [kV]

AVE System, {avrt.cpp}{kave—tt.m]){kavr—t2.met}
30 - —

i RS
S
N

P

9.4 n.8 2.3 [}

9
*
ES
w
~

Time isee

oy 5 AT $Y B4

3-2. B7] Mgl

Z9E7 B2 wige] wia} kvr} 0.15, Kivl 1.1672 §
2, W3k Aodse 271 #isto] Azeyez a2}
o BA71Y TI& 1 Sec, T2E A7] T2¢] 9} g &34
ofefig} T2 AE dArh

7t AFE e 9

B7lof iyt R Adyse] Fube SE BAVE EY
¢ Adtere Frbe $EE Y 6o viehdch ade
Uehd wie} Yo} BAVIE Eysi o2 dAduss Fui
Y F4& Adstrl sistel 2 73 B BRUIE
Algaonjos Azt 23 6o viehd uiel e AF

= @ 54& fuch

k! Ty
3 : h
7 S s
; P
i l.ag 2
K
4 :

| B

- -163
4
3
=3 - - 1-270
. i H ~o :
i S B
H H i NG i
H ] N \ H
r i i [ H
H : . [ ;
_egh sas s . \ i
ot w? wt ¥ 1’

Frequency frad/zec}

3% 6. AFE Fak4 3% 54

U g7l Fobe g5

B7] BUEo] izt BAIY Fute $Y H4& 37 79l
A

uiehdch ARaedoes A

gt AR Fabg S HYE Eodch

w° XE3L AUR Comoensator C(s) (keriZ.mc!
M ; - ; - 134,
1 H H H : b
o : : ! s
n i H i H H s
i [ ——rr ! -
. ~ : o
o NN i i
P N ' I 1
. i i \ i i ;
al : SN °
ey : ;
PR - i |
L ol :
! N :
: P Tl }
.20 = -0
. i
i \ |
4 K
i
: 1
-qal " P \ !-ua
0™t o’ ! 1t 10}

Fresuency {rad/zec)

3% 7. Al Fue 8% S

th HEZ a4 39

a3 8e] AV ERY Aot TesiAl 4 3Pl o
¢ HER Frbd % 54 vehdol a3eg ¥H B
715 ZystA ¢ A$E HdelF W Fuhedol 73
g VEANA R g4 Arh

g LEAL AR CLIY S/ G Hils)) with Corpenzator £0s) therid.aach
: ]

|
i
:

P Y
1

w e

YFRI AUR CLIT S{s)2U1eGsis)) with Conpensator Glg) {heri3.mac)
1P n

: & 1 .
3 a — H i : ¢
? N . i !
N / ) Conprasated | |
. [ : - :
08 H— - |
iy i : : | :
1y ; i UnConprnzated | i

LR i :
St A - - - d
4 \j\'/ ’ i i ; H

iy

e i : : : :
IE ; i : :
{ | ! i i
I | H i i
T ! i i
i i 1 ! i

s ! i R !
a s 5 ) 2

Tine

—169—



4. ¥ A7 UY

HEolA AFW upet ol ¥ Are) At 30 e ¥
Ao] AAEY AYo=2 ARY A7 EA AFE 7
3t71 #18te] Abet uiel o] HAY HxE AXNA =
Ln, F¥ 8719 Aojds AUE F3o Aol A
o ula. AESH] tiFEVE AR Hoiy) HAE Witz
= 3t

AzEd

1. EDWARD WILSON KIMBARK, "POWER SYSTEM STABILITY
SYNCHRONOUS MACHINES®, DOVER PUBLICATIONS INC, NEW
YORK, 1955.

2. P.M. ANDERSON, "POWER SYSTEM CONTROL AND STABILITY",
IOWA STATE UNIVERSITY PRESS, 1977,

3. UIFAFYFA 1edFY, #AT] AMoA FEHP=A 2
A weioiy Ao TR ", KRC88S-JO1, NOV. 1991,

4. IEEE COMMITTEE REPORT, "EXCITATION SYSTEM MODELS FOR
POWER SYSTEM STABILITY STUDIES®, POWER APPARATUS AND
SYSTEMS, VOL. PAS-100, NO.2, PP494-509, FEB, 1981,

5. IEEE COMMITTEE REPORT, "EXCITATION SYSTEM DYNAMIC
CHARACTERISTICS™, PP64-75, MAY 1972,

6. IEEE STANDARD, "TEST PROCEDURES FOR SYNCHRONOUS
MACHINES™, IEEE NO,115, MAR. 1965,

7. 1EEE STANDARD, "IEEE GUIDE FOR IDENTIFICATION,
TESTING AND EVALUATION OF THE DYNAMIC PERFORMANCE OF
EXCITATION CONTROL SYSTEMS", IEEE STD. 421A, 1978,

8. IEEE STANDARD, "IEEE STANDARD CRITERIA AND

DEFINITIONS FOR EXCITATION SYSTEMS FOR SYNCHRONOUS
MACHINES", IEEE STD. 421, 1972.

9. JEC STANDARD, "SYNCHRONOUS MACHINES", JEC 114, 1979.

—170—



