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Analysis of Output Voltage Variation of a Voltage Disturbance Generator
with the Variation of Load Power Factor in Voltage Sag Mode

Hye Soo Jeong, Hak Soo Kim, Jae Hun Jung, Eui Cheol Nho
Pukyong National Univ.
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Fig. 1 Transformer-based voltage disturbance generator
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Table 1 Switching status and possible turn on condition in sag
Mode S. Sha Condition
ip>0and V, >0
Normal OFF ON i <0andV, <0
ip>0and V, <0
Sag ON OFF i < 0and V, >0
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Fig. 2 Equivalent a-phase circuit diagram in case of sag mode
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Fig. 3 Simplified equivalent circuit in sag mode

|ijnw//Rms| > |R51+R52+ijll+ij12| (1)
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VLeq = ijeq X ia = .]w (Lll +L12) X ia (3)
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(a) Resistive load (PF=1)
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(b) Capacitive load (Ieading power factor: PF=0.8)
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(c) Inductive load (lagging power factor. PF=0.8)
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Fig. 4 Phasor diagram
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Vy =/ (Viey + Vi )2+ V2, sin(wt +6) (4)

wLP(
@ 0 =tan H(—=2)

eq

Va= (A+Vy) +B?sin(wt +6,) )
oA7IM, A =V, cosd—V,,, sind
B = Vg, stnf+ 1V, cosd

1

0 =tan {(———
w CLoad X RLoad

_,, B
), 0, = tan I(X)

V= (C+ Vp)* +D* sin(wt +96,) 6)
oA7IA, C= Vg, cosd+ Vy,, sind
= = Ve sin0+ Vp,, cosl

_ -1 wLLoad _ -1 2
0 = tan"( Ry ), 0, = tan™'( C’)
509 =1, < (1= saglpul) (7)
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Table 2 Experimental parameters

Parameter Value
Ry, Reo 0.3 [Q]
T f S1y 'S
Prnstormer | 05 i)
0 0 Rated 220 [V], 3 [kVA]
Vi 0.8 [V]
Thyristor Ry 5 [mQ]
Part Num. SKKT 55/16E
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(a) Capacitive load (leading power factor: PF=0.8)
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(b) Inductive load (lagging power factor: PF=0.8)
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Fig. 5 Experimental waveforms of va and vas with the
variation of power factor in sag mode
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