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ABSTRACT

This thesis presents an idea of applying a phase plane type fuzzy logic controller to
generate a supplementary control signal to a static var compensator (SVC) for the purpose of
increasing in power system stability. The test system is a two-area multi-machine power system
consisting of 4 synchronous generators. The SVC is installed at the transmission line, linked
between two power system areas. The input signal of the fuzzy controller is the power flowing in
the transmission line connected to the SVC bus. Simulation results demonstrate the effect of SVC
controlled by the fuzzy in the power system stability subjected to a 3-phase to ground short circuit

disturbance.
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T, = Amafinandaisesnini@Souluuny d ( Transient d-axis open circuit time
constant : s )

i) = mnsfinandansesnsmd@ouluuny q ( Transient qeaxis open circuit time
constant : s )

V= ussduiiavounioeuiia Wi ( Terminal voltage : pu)
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k, = inuvouenlwass (Exciter gain)

o 4 = ﬁmﬁnawmmﬂ"lmmaff ( Exciter time constant : s )

Ty = fhmﬁnawmaw&m1uﬁu‘fmu§ﬁh%’u ( Transient reduction time constant : s )
T, =  #1Aefia1veadess NI UdEuLSRATY ( Transient reduction time constant : s )
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K = AUV PSS ( PSS gain)

T = Fi'lﬂﬁﬁl’m'l'llEN'JW‘i'JE)‘]ﬂ.B'Iﬁ'Um PSS ( Washout time constant : s )
T, = mAefinanines PSS (PSS lead time constant : s )

T, - mﬂaﬁnmmmm PSS ( PSS lag time constant : s )

T, B mﬂaﬁnmﬁwm PSS ( PSS lead time constant : s )

T, - dnsiinamuves PSS ( PSS lag time constant : s )

s

1.4 Foydnuaives SVC uaz MIanauguilss

Ky = INUYDI SVC (SVC gain )

T, = MAinn1ve990 ﬁﬂuﬂaﬁamnﬂuﬁcﬁﬁ'} ( Fuzzy measurement circuit time
constant : s )

Ty = i"i'lﬂdf‘lil’m'l‘llﬁ)\% SVC ( SVC time constant : s )

T, = fhmﬁnawm’n ﬁ]s?s%mmﬁhﬂmf}nﬂﬁ; ( Fuzzy reset circuit time constant : s )

T, = ﬂt"lﬂdﬁnm"umi\i 957AVD9 SVC ( SVC Measurement circuit time constant : s )
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GENI: | x,=1.8,x, =0.3,x,= 1.7,x, =0.55,1,=0.0025,x,= 0.2, T, =8, T, =04,

H=6.5,900MVA

!
qo

GENIL: | x,=18,x,/=0.3,x = 1.7,x, =0.55,1,=0.0025,x, =02, T, =8, T, =0.4,

H=6.5,900MVA

GEN3: | x,=138,x, =03,x,=1.7,x, =0.55,r,=0.0025,x,= 0.2, T, =8, T, = 0.4,

H=16.5, 900MVA

GEN4: | x,=18,x, =0.3,x = 1.7,x, =0.55,1,=0.0025,x,= 0.2, T, =8, T, = 0.4,

H=16.5 900MVA
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_Z\KT,
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75 + PSS2

dt T

dPSS2 z[ & } kz, - PSS2
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dPSS3 _[ T, }Z PSS3
=|1-23 |z, -

dt T, Ty

Z,y1;
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+ PSS3

UPSS =

(3.20)

{321)

(3.22)

(3.23)

(3.24)

(3.25)
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M99 3.3 Ansiveaginsaintununiesiuiia i [22,52)

AVR: | K,=200,T,=0,T,=0.01,T.=0(No TGR),
T, = 0 (No TGR)
PSS: | T=20,K=300,T,=0.06,T,=0.04,

T,=0.08, T, = 0.04
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Err =V, -V, (3.26)

aw, _Err—-w, -
dt Ty '

W2 = WI +USVC (328)

dBcy _ WK —Bey
d T

(3.29)
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SVC: |K,=10,T,=0.05,T, =001

Ha¥: | T _=001,T.=05
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¢ = cos™! pf (3.32)
1,=(P-jO)/V, (3.33)
I, =1,cos¢ (3.34)
I, =1,sin¢g (3.35)
E L0 ={V, — Xl + )+ j(x 1, +rly) (3.36)
8- p=tan""[(x, I, +r )V, +rl, —x,1,)] (3.37)

Vy=-V,sin(6 - f) (3.38)
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Vy =V,cos(d - ) (3.39)
I, =-1,81n(0 — f—-¢) (3.40)
l,=1,c08(0 - f—-9) (3.41)
E,=V, -1, (3.42)
E;=Vy;—1Ix, (3.43)
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w = o, (3.44)
Ao=0 (3.45)
£ =V st Faly (3.46)
P, =P +1r, (3.47)
Epp=E,+(x;-x)l, (3.48)
Ve =Erpp! K (3.49)
Vas =Vaa (3.50)
Ve =V, (35D

Vier =V ¥, (3.52)
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Z1=1

Fy = Power flowing in the Line
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Ugpce (k) = [2uy (k) = 1] g (k)U max (4.8)
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Tay
tg(k)=Dr/ay; when Dr<ay (4.9)
g (k)=1 when Dr > a, (4.10)
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