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Research of control strategy based on the UPQC minimum capacity method
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Abstract: The unified power quality conditioner (UPQC) with seris on the left and parallel on the right of the main circuit is taken
as an object of the study. Based on its base wave steady-state equivalent circuit, phasor diagram with phase angle jump during voltage
fluctuation is given. According to the principle of total capacity minimal of main circuit, the optimization of the angle of injection
voltage is analyzed. Based on the instantaneous reactive power theory and low-pass filter extracting power fundamental waves’ phase
voltage preliminary angle and phase jumping angle, the object voltage function is defined combining with the angle of injection
voltage of total capacity minimal. This object voltage function makes UPQC putting out corresponding compensation voltage. Finally,
control strategy is proved by simulation and experiment that determining series compensation voltage optimal injection angle when

capacity of main circuit is minimal.
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Fig.1 Main circuit topology of UPQC
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Fig.2 Single-phase equivalent circuit of UPQC
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Fig.3 Phasor diagram of UPQC
ARk &1 3 AT HERT R ICAR UL s 2 LS A«
U,, =yJUs> +Ug? —2U,,Ug, cos ff =
U\ 1+(1—d)* —2cos B(1-d) )
FHIAN TE Dy KR F IR A«
I, = \/1 + 1,7 21,1, cos(p— fB) =
(6)
FRIBEN 25 A«
SC = Um]ISZ =
g{%$f¢ +(1—d)* —2cos f(1-d) 7)
[ A% E 5% W R S R 2 M I REE G RN
Sp =1,,U,, =
Uil \/(1 d)’ +cos’ p—2cosgpcos(p— F)(1—d)

1-d

®)



MAS L, 25

JLT UPQC — HLI A B /K2 1l SR (R 9 -3 -

A B HRARIE RS UL T, AR IE 5

H 5 2 M RE DGR, ] 15 RN 2%

Sy =P +Qy+D* =8 *+D’ )

Kb S, MR B A B, IR Thah

By Qp NI CT T2 Dby i i A=A

LT he . AJLHR b — M H R AR IR /N, 7Rk

VER A G2 A B, B R 1 R U, T B
BRI AR U AT AR, A

D*=U*>1 (10)
n=2

H AT 43 UPQC 3 HiL K M 25 oA
S=8.+S8,,+D an

AL EBRE N de B KRR, WTERRN
S=1(d,p,p). cosp NPIILPRIF K, 73
—EW O E R, MR N d i, HEE R
BGEI A BT LU R S BN . LR TR
SRR LR, FRATTR A v AL B SR A1
B, WIEAFE N cosp Ml d GAr— A 4L, 1o
JPIBATI T AR, XA AL EIA v] DA SRR 1
AT . X TAFENLRL, BN IR A HE
FLH TR 70%, DI 26 DRI A B LA 0 21 60° 224k
F 8 0.5% M EVE AT 1° 788 D2 RIEL ) A T RE Rl —
A 60X 60 4k A it R 2 i 2R B/ NI R AR
B
1.2 1ZH KRB

BT By, ERr s AR EEAR ) F Y R
EUL, K RIS T Th P 8 SR A5 FR Y H IS ) AR A A7
EBAE A, IR UPQC i 25 /)N A Jit U o b
et LA, BE H AR RS, IR T 5 R
M p bz . RBP4 s .

~y LN

Y

LK
Mar o FHIRE A1 5T

B NS [
& HBRLE [

d
J

Yvy

SEE

4 ZERURTHESER/NMMERZREE
Fig.4 Schematic diagram of total capacity minimum

compensation algorithm considering phase jump
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Fig.5 Simulation result of the minimum compensation

algorithm considering phase jump based on the instantaneous
reactive theory
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Fig.6 Load voltage and source current waveform before

compensation
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