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Development Of Small Signal Stablility Linear Analysis Program
for Large Scale Power System.

Sung-Geun Song* Ha-Kon Nam*
Chonnam National University*

Abstract - It is the most important in small
signal stability analysis of large scale power
systems to compute only the dominant
eigenvalues selectively with numerical stability
and efficiency. In this paper evoluted linear
analysis program, transformed state matrix using
Inverse transformation with complex shift and
then Hessenberg process and iterative scheme
are used to accelerate Hessenberg process, can
calculate dominant eigenvalues.

In this paper, The accuracy of this program
has been validated against 4-machines 11-bus
system and New England 10-machines 39-bus
system. Also applied to KEPCO system - about
791-bus 250-machines 2500-branches. got 2568
order state matrix, and calculated two dominant
modes. This analysis result equaled to result of
EPRI's SSSP program to use commonly, and
calculating time is faster.
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Fig. 1 Structure of the complete power
system model.

71715t 2R 9 g opAgd e gL 2o
Adx=Agdx+ Bgdv+ Ugdu (1)
4i=Csdx—Ysdv 2)

A71A dx9t due ZZ Fuds e gHES
e, dve AS/EEH(R-1 )22 Ui 2434
4 HER 7 VU9 AEASEES ZHRANYE AFs)
 WAdS Wy 48 AEVE202 Ve A1)
E2EH UEHAY FYHE @AM Folt},

aglx o] ZI71EE QE%e VEAIRFYL

2 A, 4 (D~(3)E JUASIYLEY
(augmented system state equation)22 yJeEhi®
gL 2o,

);’ AG BG X UG
= + [ ]u 4)
0 _CG Y v 0
=
%= Ax+ Bu (5)
A7l g8 Ae
Ag Bg
A= [ 6)
-C; Y

S22 s ol AT ZEP Aol Fejdn,

-1054-



A7)
Y =

ojt} (1)

3. MEdy Ad32E

3.1 DR delE

AEEGe] Y Aud nHA¢E AdFos we
A|Ztgel #3871 $18ted Hessenberg process® ¥HE
dnEE AL oen AEAE Eol7l 98 Fourier
UL o] 8¢ Eby Ay "a’i%‘ﬁ% Atatat. At
T dngFe 7] Biag oFHE A%dA ¥Hygs
v BESEE simulation® 10& A% S8 Ang
Fourier ¥ 3ta] 7atgth ololt g AMF gL oln
FH(2)ol A A3 dgsiut gy

3.2. Rayleigh Quotient ¥

#e gndFol o ALd DRAE S 9w @
foE e 234 Esn, d¥Axd ol2de 2 ¢ 1
FHAE 7 Go3teg 2AME zRAd dEME 23 449
458 2zt Rayleigh Quotient HE o] £3td A#g
&3 asdHE 38

Aelsgd Al A ARV A8 s

Yy + Y5 N

(A—ADves = u, ®
(A /t I) qs+1 = ps (9)
_ Usty
Usty = Max( vs+1) (10)
. @s+1
p:+] - M(ZX(QS+1) (i1
Asy1= A+ & (12)
4714
T —
83 — s+ (AT As ) Vst (13)
ds+1 Us+1

°]™, Rayleigh Quotient® el $#& o] o] 8803
g Ao gk addm ¢ % o. e 24z g9
¢ n-HHEolt),

3. ool disdy

Aok & MY g 8] deMe
d A4 e AR gio} g},

x=(A—jaul) ly (14)
o] A& FPFL L AL83td Vel elegsl Z)

{Ac~ja}1 Bg [x {C, }
z 0

Y Ag—julE Agpdt i, o 49 avad &
BE AR g Adste Bie des g

(3) Ygg;: Y+CGAGD Bc’é‘ 74]"‘}

(b) YEQZ= CG AGD_IC,"“)"? yE 7%‘}\?}
— Bg zol A x AL,
#el A BBF Yo AXA Cg Agp 'Bee 2x2

FYgARY I nE SEg YHEY 2%ag P2E &
HN7\A EThHs).

o437 e ddel BPE YR
2 29 2o,

4(14)8 22 9

(15)

CG _Y

(c¢) Agpx=c,

28 BHsW o

start

C“ﬂfﬁ“j

[ Form Augmented State Matrix }

State Matrix Transformation
= (A—jwD™

)

[ Set Initial Vector (&) W

Computing Elgenvalues
Using Hessenberg process

Residue Calculanon
5 = -’,’1&.1.12551 ! CM Set a New Initial Vector
Cu bile = ||<A Dzl

Computing Left - Right Eigenvector
Using Rayleigh Quotient

Fig. 2 Block diagram of Program
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Fig.4 Fourier transformation result with
KEPCO system
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