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Fig.1 The main circuit diagram of inverter
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Fig.2 Thedual-loop control block
diagram of main inverter

H 1 2 R A%, FEabi A i) gt R
U, =Gy(s)Uy - Z,(s)1, (1)
AP Gy (s) o E A8 g i iy IR B B S % 95 %
[F1) A 2 32 pRRAC; 2, (s ) R 39072 i ) S5 00 L BHLATC 5 Uy
NG TE NS5 W AR A (H 5 4, D9 a0 A2 45 14 ) L O o
U B AR AE AR 5 BN, ¢, 8l R
T L AR i, 80, AT SRR R 0, =i+, , T3
BRI i & A IEJF 00 iy U 0o i MIE Y I
if,)[, A i01-=i:1-+i;[»+i2[ , S 396 A0 g ) A F R A8 R
U, =6Gy(s)Uy = Z(5)iy = Z,(s)iy, (2)
Horr

G\(S)z
GU(S)G|(5)KP\X\4
s’LC + (rC + GI(S)KPWM)S + GU(S>GI(S>KPWM +1
(3)

Zy(s)=2,(s)=

sL+r+ G(s)Kpyy
SSLC + (rC + Gy(s)Kpyy)s + Gy(5) G () Kpyy + 1
(4)
A Go(s) i JEFME 1 B8 G, () AR R L 1
BRI 5 K o 0T 0L 30728 45 S 000G 2 5 2, () i AR 4 1)
FEWHIT; Z,,(s) 05728 8% B3 B BHLT s - D08 728 4

B ) S A5 LB

HRAE 2 (2) AT, 306 742 o ) H Hs o i T B Y

JE R 22 T R B BRI i, DA SRR BRI
TR o i T oA, T 45 € S5 W Uy 4l
TEFZ R, PRI =30 g it O 12 A A AN A
AT, AR AR i H s 2 H BRI AE M-

2 MEREREREMSEIRFIEF R

2.1 ERTIIEHRE

SCHP A A A SRR 1Y A SR AN >R
P2 FR A XU PR i 7 SRR R A e SR AR e .
WA SR ANTA] 3 B, BT B AR BRI
WA EWAE R, 75 1 BV AR AR

ERE
-IG-IG-I M} iy
L, ‘T rooe HEEYRE
e ¢ 1 91 i

S N
0

cﬁ ﬂ(& +S} ﬁE& |2 |

T —Ki0
i, =Kig

Wi 2 28 At
{G{G 4@ 4@ b=l i E._ED_ Judi
a b A
TVe ¢ n " J_l
il
1 -IK} +K} -IK} =
i1, =(1-K )ige

B3 FeEmb
Fig.3 Main circuit topology

Hop Sy S s i, R B LI 4 R IR F R
Gy ZELI, G AT DA AR 5 A, (A B 28 B D0
LU £, A S 67 PP HILUE £ R DA 28 i i A3, T 32
AR BRI S IE T I i, T I 00K
S A5 rP SR OB L[l r4H . s (1) ]
R T Ak DA A g A A i, 0 e A R ) B
PUEREAE AW P 00 M E e [, A5 32 0
s LS ZAHRE PR, AN S, B 3 p i 4E ry
SRR KNI 4 BN

Ziou

B4 EFERMIIIBEREHRENER
Fig.4 The equivalent circuit of output stage
with harmonic compensation
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Fig.5 Control block diagram of slave inverter
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Fig.6 Control block diagram of master-slave inverter
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Table 3 Voltage unbalance degree of each phase
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Strategy for improving voltage quality of microgrid based on master-slave control
LI Biao', JIAN Yong®, CAO Xueyuan', LIAN Bo’, GAO Chao’
(1. CECEP (Inner Mongolia) Wind Power Corporation Co.,Ltd.,Ulangab 012000, China;

2. Inner Mongolia Fengchangyuan New Energy Development Co.,Ltd., Ulangab 012000, China;

3. Inner Mongolia Electric Power Survey & Design Institute Co.,Ltd.,Hohhot 010000, China)
Abstract : To solve the problem of voltage distortion and unbalance caused by non-linear and unbalanced load, several inverters
connected in parallel to micro-grid bus are used to control the bus quality. Taking a single inverter as an example,the causes of
the output voltage quality degradation caused by the nonlinear unbalanced mixed load are analyzed. A master-slave control
strategy is proposed,in which the master inverter acts as the voltage source and the slave inverter acts as the current source. The
remaining available capacity of the slave inverter is used to compensate the harmonic and negative sequence current of the load
while the fundamental current and zero sequence current of the load are shared by the master-slave inverter. The control strategy
effectively reduces the distortion rate and unbalance degree of the output voltage of the inverter,and embeds the power quality
control function into the slave inverter, which avoids adding additional power quality control devices and reduces the system
cost. Finally,the effectiveness and feasibility of the proposed control strategy are verified by building a simulation model in
PSCAD environment.
Keywords : microgrid ; nonlinear and unbalanced load; master-slave control; voltage harmonics and unbalance; power quality

control

(4%8 7 )





