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Dynamic Equivalents of the KEPCO System for the Stability Analysis
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Abstract - This paper deals with the development of dynamic equivalents of the Korea Electric Corporation (KEPCO)

systems.

The weak coupling method is chosen for the most suitable coherency identification to represent the

characteristics of the KEPCO system by the dynamic characteristic comparison of several coherency identification

methods.

Also, this paper shows the detail aggregation of generator groups makes a better representation of the

dynamic and static characteristics of the original system than the classical aggregation. The simulation resuits of the
developed KEPCO equivalent system are presented in comparison with the original system to illustrate the validity of

the equivalent system.

method)[2], &F¥t B Y o] 8 (Weak coupling method){3],

$+9 A7t9d EEYH(Tow-time scale method)[4]e] STt
B =8t 20109 A AT SAHL gz dF

a35€ FAsE AP PYe 2AEAY A kA a8

Key Words : RTDS, Reduced equivalent system, Coherency identification, Aggregation
1.4 B
ey WA SN o] deas} 3342
gdeow HY AFL dARsgHn EFSFAHE FAd 3
th agn g 741%" 2010 65GWe] A % £ 7t

F AoZ s glof, diE A EFF YES
AANZez #AM37] ¢ RTDS(Real Time Digital
Simulator) & vl o2 AA7F AIEHCIHE MEsta As
FZolty, dA AA7 A AT HH YA #HY i
AZe HEE o3 AN AgEole e H/We s A
GEln e AA WA YATY 54 WY &
A 7t AE FAHel BxHeoz a7EY oA FY
H 57t A%E dAS 54E AgsA JdEid dav
Atk 57 AETE TAsEd oA LA dBAd 4F
wo] HEEHEd, AHEAE FHL 1970308 d#A
(Coherency)& 7122% F3FF ol Amsgyon

EPRIZ o] 28] DYNEQU Z=z1#o] sid=gl 1993
o= o% 38 $H&d Tz DYNREDZ e

o #a A&zt <Al AcHil. DYNRED Z2Iade] A

7HA 27 84 AYgel FEH T ed o& 49

29 g gl o] Zzoade HEHE A¥Ad FAW

He M8 ArSE  siA 9 H(Linear time simulation
& B EEA Ix BRISH Bt

T & B BEAX Tk BRIEH BT TH

T g B BEA Tk RIS & T

S E @ B oREK CERR B I6

¥ I @ 8 BEOWRE THORMHEE SEHER - TH
EXHFE 20006 6A 10H
ST 0 20004 128 11H

4 27 4 dF F49 AFL UAEH o= FE 2
g 7tAE S7HATE TASA "4 aEE Jted
P &od S AEH 4AFE v Hae 248
e d¥4 FA PEE Fobok A ¥ "o
of &M, A 7} 284 2R PHE H L d¥aF
g TANNeY ¥V Rdg AARYI n@RdE T
Wit 2A7] F¢E £AHUY. PSS/E-268 o] &34
%€ 57 AFH 4ATH Y54 H time-domain 4]
B ol g% FEAEL vEste FAAT HFY o

B4 2R TS AN AEYede A% § ASS
A A 8T

2. A& &3 2H

A Fof FAL 49AR A A SAe
Ad¥4E dAsn 1§ F dA DAE
Ao71ES T A A dAE dES=
U i dAdME S48 578 A%E FA4EH
A9 Z dA= 29 1% 2

o}s}

Y HBY
d3/08Y

FEN/HAII MERT =2

ENX N 14

a8 1t AS sty
Fig. 1 The reduction procedure



21 A HE/OEY

Ayl o8 duad 2
IEHES A HA dB4g AHy

Fold gfetel thate] g Hols LHNEY FAY
Ag vugesd AdA AR wEsts Wyt wel
A AEHCIAE B3t dojF T8 FHe 4 HHvE
& ZA37] Aste] AL ET o] FAHAM g9 T ouA
7] B Atole] Z@AE Fojzl AEY HELA ¥
WelM d3g Ae F gzl BHAL dagg ZEde
AE ouigch 2+ AZE dAle dis

|46,(t) — 46, (t)I< e 1

714 eE HEL LA iE vadde HE BAHY], r2
ZlE&gA st "o,

COAE A ol gy

do e ZHYE Adl Ae LH7IEY Hhom)E H
siqFeEN dAEY o WHe d# ¢HsEel o
A7l agES A7) - 71AH, Al ¢ §H @
g 7HAREAM HNEE B §4 J4HEE a§%YET
A71E Atolel HY e Seof ofsf ASgte] +,-of uwa
o 2H7] 2%g AFwG

R e o e R

AS(m)=S(m)-S(m—1) A
S Ay 2Euy
o] W& AT AH B Y AL nHA uf
te A4 282 ot 2 AF IFM 71E THHAE
Mg E¥HY n{HYEHE =2 FAFHEY, A9 2§e
IRYE oz Z 7iE BV UnR] gAVISe A™
& Hagezy TS, /& TA7 R ZHG e
713 HAZIEL G 7N FE EHVY aF3F o

AR ASAME FBE 571719 Adrinde) E4o
A3 taez oy 2HJEL T Ae A
&% ¢ttt 283 DYNRED Tgafoz XN& t& Ao
7] g St HY A8 & Aor|E vEoile
2 JAEY 5A4& AdE wygdsA EiA @ gy
Y A7l 2dg e wAHYEE RaEFs

HY M Be AT HME Y HE STlstol] B R

Trans. KIEE. Vol. 50A, No. 1, JAN. 2001

22 WHI|/Ho7 S

A LAyl aFe Fagel ALY F suy s 2
7)) W3 ez LA7)Ee) ek WHHE Pl F
7t 2A71E TAEA |k

4% 2H7] 28 A9 ¥ 57 wHs) 2AH MY
of YA eio Bk WA FARMAN o) wEY
of oo,

Si= ZVIYaVet 3 ViYaV,®

7|4 be ZARA, k& § 2FWY 2H7] A5 ©
o (39 A HA 2AE FARMAN AYY Foln
FOAA 2P A3 189 499 gold. %W AE
A A8 3§ gy 57 24 t2 g ")

S, = Zlv Y LV HVIY LV, @

4714 Ve 57t 2 Aol dh
wHy] 2 5§

FH7] 2d e 44 2o o4 2, £ 71 ¥
e Eghech

PA7] AHED 0 A TAHIIAFAM 2 e
Tr ZE LAY §Y A7l 2dE e oW
oM AEE A7IRD Fgel ols] Frt AeirsiE
7Hd 2A7) FHRdE SEEc

mo &2 Ak
N

TH7l 23Rd §9 : nHREE 57 2AVIE Jee
o, A dH AEH g AR, 8 9] £ =&
AlXE DYNRED 44 Z2 a0 A HAFHE AEY 2
71 94 @ B Ao 1ovztes ddgsige o A
Y e AMEA d¥oz FolA PSS/EY WAy n
A 2o Mgk A7l nHRY BHe A7)zt
23 A ¥ F717] nARdR FEIAG

- Aoyl 2d %

TH AFAM A HEHD e Aoy 2RL g
FHEF AT FY A ASole 2 sebelg gl
A 2L & NI ok 2¥EE 571 Aojr|e A"
g7t oA AorIES FAE FY ALy IH, =4
FZe g MG E O E4E AdE g + gl
"ok weld d@ -7 Fagel s Y AeirIs
A A7) Aol HFgE AHEEA 3ol 71 Aoy7)
2dg e

azke] A4 A o 4 5 2o



BRB|F R S0A% 137 2001%F 1B

610+ a]S+ O amsm
b0+ b15+ A + bnS”

714 n=m

Gi(S)=

Aae) 57 AEHSE g A 6% 2o

ot oS+ +c,S8
d0+d15+ +d,,S’
9714 nzpzq

(6)

Gr(S) =

4 G nae) g4 ALFFAT A% $7b

deetez g5y gaE A (6)T Zolet & Aeolgt
Ci(S) = Gi(S) m

A7l 539 oz d dAdr] 2§ A7
5 & oq4x71249L IEEETI, £47)-8912 492 [EEEGIZ
AAsAE Aol oA Aar)et 2&7]-HUEDE
g4 AEd@dFe) shvte S/ HEEFE HesAHER O
g 2, 39 JERATH

&
21

Bode Diagrams

Magnitude (d8)

Phase (deg);

@ '
== aggregation
e grjuivalent

Frequency {rad/sec)

ag 2 o{A|2de] R=EME v
Fig. 2 Bode Plot of the Aggregated Exciter model
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