SVC

6.1

control)

6.1

POD

(Classical

KORN-PINIVERST

SvC

(Power Oscillation Damping : POD)

B4
K POD

|

6.1

6.1 POD
(Phase-Lead-Phase-Lag Compensation)

(K fod) (7'1, T2,..., Tn

POD

(sT) { (I + T,
(1+sT,) | (1+sT,)

j(l+.v/“;‘

2
(Conventional
control)
(1+57,,.) 7@
(1+5s7,) v
/.V,IIII
svc[i?]
1, 2 3. ) )



(Active current flow)

SVC

[15] VS
SvC
6.2 POD
POD
(Pole Placement Technique) (Characteristic Equation”
(Root locus rules)
(Pair of dominant poles) S-plane
POD
6.2.1 POD
(Open loop)
6.2 G(s) POD H(s)
6.2
-Q- G(S) my
H{)
6.2 [12]
6.2
(Closed-loop) 6.1

no



6is)= Sl 61
1+6() ()

1+G(s)H(s)

(System eigenvalue) |

Ads  s-plane Adlg
6.1
_ 6.2
H (A..) = G (A, ©2
6.2
4 L (6.3)
= £y
aré(-"( *.)) = 180°-arg(G(AJ) (6.4)
(6.3) (64)
POD
6.1
(6.5
= -N o M ZLIRIZL .
TR ST ST L4 sTa (69
6.1
6.5 H(s)
Tw Washout 1

(DC - component) :
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10 20

26]
6.6)
L NN 67)
(6.5)
6.3
H(s)
(BSP)
238.4 kv \is

6.1 0
60 !
sing = 7
1+0.
" ~Tjij\
=t
Ja,T,,
[26] Kpod
6.2.2 POD
11 4
POD
1)
(SRT)
F06 63
F ==0.05 P.U SVC

+ 11.919 kV
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(Linearlization

2)
Model)
A vrc/ P]0_6 64
RB
; .
l C
2 s 5 4
Ld }
| _EEE=.
N l
PKK5
v ])l\)—()
44—
g BSP SRT
LAY
o] 6 CP
;J; \ 4
LSN
S
6.3

=An

6.4

POD



6.4 X  1ENL £112 state ill Governor., and Pss,(6 state), AS2,A (02, E 12 Vin
V92,£'12,E 13, state in Govemor((2 state) , AS2,A ( ,, EL v10, VvsSi, state in phase control of

svC(2 state), Bul,state in voltage measurement] Av y P106

6.4

57.38525 +6.055e005524 + 3.233e008523 + 6.443e010522 + 6.124e01252 + 3.375e014520
+1.207¢016519 +3.008e017518 + 5.466€018s17 + 7.439e019s%6 + 7.606e020s5
+5.623e021 14+ 2.591e0225B3 + 1,942e02252 -7.251e023s" -6.007e024s"°
-2.541e025s59 - 6.478e0258 -1.035e026s7 -1.078e026s6 -7.397e025s5

-3.1456025s54 - 7.697¢024s3 -1e0245s2 -6.155e022s  -1.357e021
~ (6.8)

G(s) =
%+ 1.246e004s25 + 7.451¢006 24 + 1,758e009 23+ 2.129e011 2 + 1531e013 2
+7.195e0Ms20 + 2.363e016 19+ 5.708e017 18+ 1,055e019 17 + 1,536e020 6
+ 179102 1535 + 1.684e022514 + 1,274e023 13 + 7.751e023 12+3.794e024s"
+ 1,495¢025 10 + 4.686e025 9+ 1.14e026 8 +2.085e026s7 + 2.785e02656
+2.636e026 5 + 1.704e026s4 + 7.088e025s3 4-1,691e025 2 + 1,96e024

(6.8)

6.1
(Participation

Method” [12]

30 (Post-fault condition)
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%

0083
0194
035
064940.61
1644
1511 0773
3002+ 1006
038+ 4%
1039
98174]59%
1207+ 11478
14701 + 1408
18517
24276
B3
718
199602+ 01047
1184736

6.1

0.7 Hz
(Inter area mode)

6.5

[ O =

0.724

0890
0.949
008L

0.8%
011
09%

1Asj 1, dtate in (Governar),

1Ac), 1, (dlate in PSS),
[AS,, |, state in (Governar),

0142 e 11F 1
: i by 31
021 1"3 11731
051 \Kn  £13
0.70 1as2 . Aap|,| AA 1IAG
S state in (PSS),
185 il i
183 AS, 1 A®
250 ¥ o bAFH 1
0282 1A( 11 state in (Governar),
: lei Llfe 1
0149 iR b1 d
= 1ABm 18t in phase control of SVC
3L state in phase control of SVC
1aBsc 1 Sae in voltage measurement
11, 12
(Electro mechanical mode)
0.4-0.7 Hz [12]

0.7 Hz
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6.6
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Mode ||

>
‘\
“Mode 12
Real Axis
6.7
6.6 6.7
POD
11 12
6.6
S-Planel '
POD 6.7
1 S-PlaneW
POD
(6.1)

\-G()H()=0 (6.9)
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(6.4)
arg(/I(Alo)) =-arg(G(2,,)) (6.10)
3) POD
6.4
\ = -0.358%j4.426
Alov = -0.592+j4.54 C =0.129 (6.3)
Xdcs
( ,)' =— rv r 00433 <«m">
I Cr(A)I
arg(//(A,J) =-arg(G (/1}.)) =47.9110 (6.12)
60
(6.10) 47.911
23.955 (6.6)
1 _T
sin(23 .955) = - (6.13)
1+
0, = 23.955 4.2 rad/sec

w. =42 = (6.14)
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(6.13)  (6.14)

7, =0.3663 , 712=0.1548
(KpGO) (6.5)
1-1(.V)
o sTu I :J; \2 '=-0,592+ /4.54

1+ W 1+ST,

= 0.016869 (6.13)
7, 10
[12]
(D1 { 0)
( -lfev)
(m

N}

(01, < (On '[12]
6.8

[12] (0Jes> (01
( A< A 4=0.11>"k1=0.095

a)m [12]
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time(sec)
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6.9 POD
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MW and MVAR

-1007

150

b e

-200]

=300
0

6.25

6.2

(V1)

— Pflow BSP 1o SR

time(sec)

SvC

Settling time(Ts) %Overshoot
Without POD ~ With POD Without POD  With POD
9.6 sec 6.8 sec 34.62 % 3538 %

8.3 sec 6.9 sec 40.19% 38.76 %

15.9 sec 10.5 sec 341.86 % 379.9 %

153 sec 103 sec 291.548 % 292.86 %

4 sec 8.1 sec 353 % 4.45 %
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6.25
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1 2
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