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A Study on.Integrated Small Signal Stability Apalysis of Power Systems

Ha-Kon Nam Sung-Geun Song Yong-Gu Kim
Chonnam National University

Abstract

In this research project, two aspects of small signal
stability are swdied: improvement in Hessenberg method to
compute the dominant electromechanical osciilation modes
and siting FACTS devices o damp the low frequency
oscillation. Fourier wansform of transient stability simulation
results identifies the frequencies of the dominant oscillation
modes accurately. Inverse wansformation of the state matrix
with complex shift equal 1o the angular speed determined
by Fourier wansform enhances the ability of Hessenberg
method to compute the dominant modes with good
selectivity and small size of Hessenberg matrix. Any
specified convergence tolerance is achieved wusing the
iterative scheme of Hessenberg method. Siting F3CTS
devices such as SVC, STACOM, TCSC, TCPR and “UPFC
has been swdied using the eigen-sensitivity theory of
-augmented marrix. Application resuits of the improved
Hessenberg method and eigen-sensitivity to New England
10-machine 39-bus and KEPCO systems are presented.
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2. Hessenberg Process
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Fig.1l Mapping properties of
S-transformation

O owrgel AYE dPdAe YadE s

e N\,
=08, \
: ’//—»\\\ \\
U’U*‘," N\ \\ .
SEmATS ﬁ
: . AEILE
an o wah Loan . RS
.y\ 2 ‘\/// // } oo
. i /
AN S
~ i
~___ 7/
1
Ay = Tt 2
o Py (12}

[+]
Imag O -5 Real

Fig.2 Mapping properties of inverse
transformation
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Fig.3 Block diagram of Hessenberg process

Ate Hessenberg Process T8E4A 743 9y
€ ol8#8o New-England 1071 3984 A 84 E7
19989 1 AF W ZHA ALE $dd €2
g 4z4-g gl

4. MEAB Mg Ho

-1034-



START
| : Find ascillanion frequency using
% PSS/E Dynamie simulation
g-..

|
'

Set lnitial Vecior C1 |

7
!

L 4

Inverse Transformanon
M=(A = jw Iy

h 4

; H

| H:ssenberw Process B [ S
‘} PR i Pivoung C, E
| : - —_—
|

Compuie Hessenberg matnix

A4
Residue caicuiation

Set a new inihal Vector

)
G e CaY i o E
|

|
N

Lzlme L Eal
e

T
3
[P

2 =2dMe Adsnz e 37-'rr§a'\'—4 7“-?-?_‘ 52
%%‘“H-’qu Hessenberg #d9) subdiagonal o]

e 229 42 m(sHY ZAES Pyl Aatsord
Hessenberg 39 2Z7)22 14’?7] g, Hie
AH(e)E 10e-4202 3o ¢1YE L $Ysido. 2
AT UHE simulation Z3E ’”’*‘ﬂiﬁﬂlﬂ 3% A
FALLE 0.0523 =eojstdct oizfe]l ZAAE PSS/E
$} MATLABE Ab&& Zolc}

4.1 New-England 3924 Eolef HE

2% 4% New-England 392445 € PSS/EY =
4% ¢AH7le GENTRA. GENROUZ, drprle
[EEET1. 247|/8%2 IEESGOE 2983 AF g
o]d g Zolct

Fig.4 PSS/E result with New England
39-bus System
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Fig.5 Fourier transformation result with
New England 39-Bus system
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Fig.6 PSS/E result with KEPCO system

Fig.7 Fourier transformation result with
KEPCO system
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