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Abstract: In this paper,a new type of unified power quality conditioner was proposed, which can realize unified power
quality conditioning similar to the traditional UPQC by connecting a set of three-phase reactor between the power source and
the load, and connecting two inverters respectively to both ends of the reactor in parallel. The device is simple in structure
and easy to control. The system control strategy is based on power control, and the basic idea is that the active power of the
load under the rated voltage is supplied by the power supply through the connected inductor;the load required harmonic
power and reactive power are supplied by the load-side inverter; thus the load voltage compensation and active filtering can
be realized. The source-side inverter provides the reactive power current component of the inductor current and realizes the
source power factor adjustment. Simulation results show that when the power supply voltage sag occurs, the load voltage can
be compensated to rated value by the device in half fundamental frequency cycle; when the load current contains harmonic
wave and reactive power components, the device can adjust the supply current to fundamental sinusoidal current in-phase
with the source voltage.
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Fig. 1 Main circuit of double parallel processing type of
unified power quality conditioner
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Fig.3 Control diagram of inverter 2

HRLUEHLIR R d . g Bhor oA

{us"’ =, (13)
u, = 0
Hodr U Ay e Y5 H A AU
3 {FEIWIE
FIFFE T H Matlab XA SCHE H UG BR U 25

B oL R BT ot R A B AR SR A T O LRI, 45
HARSHRERN: HERE 110KVA; HlEHE
220 VIHHHL ) 5 iE B Lo = 2.5 mH ; JE P L4
Ci=Cr=400 uF; I8P IR L,-0.325 mH; Hii &S
FHLE Ig=400 A; T AR R L 7
B HIM M ESECN R=3.5Q, L =1.2mH; ¥
B £, = 10 kHz.

% Pl RIS SEEENT : (D w EHIE, k=
32, ki=77; Q)ig TEHIE, ky = 2.3, ki = 125 ;5 up 51l
8, ky = 1.6, k; = 40.

B L R R AR M BUE(E, 76 0.2 s BFERE
BUEHIER 70% , 5 AR E 4—K 7 PR, G
BRI, PP A R R A FHAG T LA SR

K4 MR A FHH R G A AR, [ 5
T ARUE. 7SRRI I kA ik
TS, LTSRS 1 ARMERET, AR T8
PR B 2 R AR A (.

B 6 Boni el A M B A AHE M
TR A M. P EES SRR . YR Gy ARk
B, Tk AR IE S, I FLS R H S R A A
RP 7 28 L I R A R G YR . Sl AR
BRI, PR AR Sy 5 A R R [ A A g B I
LY.

REBEBREER B35 ol

400

200 [

0

u,/V

-200

—40! L L .
8.05 0.15 0.25 0.35
t/s

(a) WU A

400

200 ff

u,/V

0

-200

-40 L . ;
8.05 0.15 0.25 0.35
t/s

(b) M A IR
El4 mBiREABEBEMAZEAHEEE
Fig.4 A-phase supply voltage and load voltage

250

By
200

150

d V

100 |

50

1 1 1
0.05 0.15 0.25 0.35
t/s

B5 HREBEENE
Fig. 5 Load RMS voltage

P 7 207 28 P O R R Y 3 A VR AT 1 B
K. ATLUE H : RGeA — At gkt g
THHEN 6k = 1 (k K0 UGB, FLE AR
THD = 30.6% ; T HL U L 38 HH A9 4538 D i A 42230
0, THD = 0.4% . {iELE5 R0k T RE MG IR 1E
BRI AME SR

ug,/V
(=]

-200

-400L— . .
0.1 0.2 0.3 0.4

t/s

(a) WL A A



2016 4F 4 J1 fE B, . RORICHN IS A A R LR B B 71

200

100

i /A

—-100

-200

0.1 0.2 0.3 0.4
t/s

(b) IR A FHHLIR

200

100

-100

-200

0.1 02 0.3 0.4
t/s
(c) fAEk A FHHLIL
6 EIREAMEBE.BIREAMBBRIAE AHEBR
Fig. 6 A-phase supply voltage , supply current and load
current

0.25

0.20

0.15F

0.10p

U (L

0.05F

0
5 10 15 20 25 30 35 40

() Bk

3.5x 107

3.0x107
2.5x10°
2.0x107F
1.5x107° [
1.0x 107

T 1/ 08 0

0.5%x107
0

5 10 15 20 25 30 35 40
R/
(b) HLEHLIAL
E7 fABRRARERREESTEAE
Fig. 7 Harmonic histograms of load current and supply
current

4 % i

AT — IR RAR (14 R38R 5 5 B Ak HL Y
RO R RE TR A T, SR R e IR A T 3k
[ R FH IR AR B AZ 48 UPQC 2548 Iy ER R
AR AR, P 308 AR 2% 40 0l 5 1K 34 B2 A o I L SRR
Uiy, B AN AR F T AME T R R AT UR R,
TSN A5 2 F T A M H PN A JE TN B8, AT LA 2
7 X A AR 2 SRt ], DR ARG T SR 1
S Ak, A X R Gea A Lt o & AR f R H
BRIE S IS 1 TRCR G B, I T 2% B 1 L RE T 2
PATTRCR.

Sk

(1] MigEr. B H R B AR () 3 [T]. B AR,
2001,25(10) : 5-12.

[2] BT, FEAER, KA. B H RE T & ) EEE ik 1]
HL AR, 2004 (11)  48-52.

[3] Bk, &Xe0s, FEu, 5. Mc o 3h 245 s Al o i n)
Ko R ], BHERA,2007,33(1) : 53-56.

[4] SkFHHa, HBEMS, 2 A0, 55, T A I HE BB T T L
HIRPEFAR[J]. BT HA,2014(11) 1 1-5.

[5] HEE, XL, TG, HEER AN kR
(], MLoplmislE S B 31k, 2001 (1) : 10-13.

[6] ZBEM, #EM, T« Z—HEERREIETE UPQC
B ER [T]. HE 130E , 2012 (S1) : 609-611.

(7] 26, JBFIoR. S— Rl de i arss 0. A0
AL 2010(5) : 119-122.

[8] Ttk Bk, KK, RA R AR R E 148 J =
el (1], thERILTRREH, 2006, 26 (8) :33-38.

(9] ZRMSRE, Ze0h, D, %, Si—r R s thl 24 i o
BRI, P ERAL TR AR, 2004, 24 (8) : 67-73.

[10] B8, 0. ££F SMES M4 M AE R4 2% )
Hit [J]. I CHRERTHOR , 2004, 23 (4) : 26-29.

[11] {25, Hretl, . LTSNS LRER &
PR R HARd s (1], W RS A Bhik, 2003,
27(21) : 49-53.

[12] {25, Fhetle, LEE. LTS8 HA BR
WAk v 2R 0 R H g o O g O T (T). IR
2004,28(6) : 1-6.

HERE: ¥4



