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A Study on the UPFC Dynamic Simulation Algorithm for Low Frequency
Oscillation Studies

® X W
(Kwang-Myoung Son)

Abstract - This paper presents a dynamic simulation algorithm for studying the effect of Unified Power Flow
Controller(UPFC) on the low frequency power system oscillations and transient stability studies. The proposed algorithm
is a Newton-type one and uses current injection type UPFC model, which gives a fast convergence characteristics. The
algorithm is applied to studying inter-area power oscillation damping enhancement of a sample two-area power system
both in time domain and frequency domain. The case study results show that the proposed algorithm is very efficient
and the UPFC is very effective and robust against operating point change.
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MATLAB o2 Zdd¥ [y (Jupfo)d] 2+ 8.4

ipc=V4xsin{as-a4)-V3x*sin{as-a3);

Isr=Vs/xs*sin(as+a3),
Isi=-Vs/xs*cos(as+a3);

dfldv3 =
Vs/xs*Vd*cos(a3)*sin(as-ad)/(V3°2)-Ym(l,1)*cos(a3+Ya(l,1));
dflda3
=-Vs/(xs*V3)*(V3*cos(as-a3)*cos(al)-ipc*sin{a3))+Isi+Ym(1,1
)*V3xsin(a3+Ya(l,1))+Ig*cos(a3);

dfidv4
=-Vs/(xs*V3)*sin(as-ad)*cos(a3)-Ym(1,2)*cos(ad+Ya(1,2));
dfldad =
Vs*V4/(xs*V3)*cos{as-ad)*cos(ad)+Ym(1,2)*V4*sin(ad+Ya(l,2)
)

df2dva3 =
Vs#*V4/(xs*(V3"2))*sin(as-ad)*sin(a3)~-Ym(1,1)*sin(a3+Ya(1,1))

df2da3
=-Vs/(xs*V3)*(V3*cos(as-a3)*sin(a3)+ipc*cos(a3))-Isr-Ym(1,1
y*V3*cos(a3+Ya(l,1))+Ig*sin(a3);

df2dv4
=-Vs/(xs*V3)*sin(as-ad)*sin(a3)-Ym(1,2)*sin(ad+Ya(1,2));
df2dad =
Vs*xV4/(xs*V3)*cos(as—-ad)*sin(a3)-Ym(1,2)*V4*cos(ad+Ya(l,2)
)

df3dV3 =-Ym(2,1)*cos(a3+Ya(2,1));

df3da3 = Vs/xs*cos(as+a3)+Ym(2,1)*V3+*sin(a3+Ya(2,1));
df3dV4 =-Ym(2,2)*cos{ad+Ya(2,2));

df3dad = Ym(22)*V4xsin(ad+Ya(2,2));

df4dV3 =-Ym(2,1)*sin(a3+Ya(2,1));

df4da3 = Vs/xs#*sin{as+a3)-Ym(2,1)*V3*cos(a3+Ya(2,1));
df4dV4 =-Ym(2,2)*sin(ad+Ya(2,2));

dfddad =-Ym(2,2)*Vd*cos{ad+Ya(2,2));

J_upfc = [ dfldV3 dflda3 dfidv4 dfldad
df2dv3 df2da3 df2dV4 df2dad
df3dV3 df3da3 df3dV4 df3dad
dfddv3 dfdda3 dfddv4 dfddad J;

x 2 AfeflodFo] ALEE
Table 2. machine parameters
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