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Fig.1 Circuit of grid-connection operation of

microgrid converter
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Fig.2 Equivalent circuit of microgrid converter in Fig.1
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Fig.3 Block diagram of grid-connected converter control
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Fig.6 Amplitude-frequency characteristic and
phase-frequency characteristic of traditional
and improved voltage regulators
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Fig.7 Amplitude-frequency characteristic of improved
microgrid converter output impedance

23 HMEFEEHSHERE
A LA S UG I R ] A5 A B IR I A AT
S YO IR R B ks AR TR w5 TEHL,
AR SCHS 2.2 7 H HL R R Y A ek A SR AR S
il 5 YR B R B X (5) FE Sw, Ak 1Y 38 25 46 XHE
MR 0, B (5)BIFIHE s=j 5w, (RATT T (6)



@ & B %Lt & %34%
‘ IN | (A+B)(1-C) | _
U-U, |”| 1-(A+B)C |~
‘knu[ (j5wy)*+2 w.(j Swo) + wi 1+2k, . (}5w,) ‘ ‘ (15@0)*+2 w,s(j Swo) + (5wo)*~2k s w.5(j5wy) ‘ (6)
‘ [ (J5@0)*+2w.(j 5wy)+ 5] [ (j5wo)*+2ws(j Swo)+(S5wo)* - 1kl (j500)*+2w.(j Swo) +wi ]+ 2k, w.(j5wy) | 2k 50,5 (j5wy) ‘
i T3 (6) 1538 pR U T2 1 T4 X {ETE A 6r 0
0,4 HAUY 756 2 W4 3HE A 0 iF, X (6) 4 X HE \ o ==

RO, HEAR Y k=18 X (6) % REE Sw,
Rb Y HE 25 4 X 0,

LT RS 52 B BR AR T R T S (k=
0.5 k=5 .w.=628 rad/s),El 8 Hi/R N ws=2 7 rad/s .
b 728 AR B R FR I Y 25 04 IR AR AE AR T
2, M 8 TTLIF 2 HANY ko= 1 I, SOk R
PR NS A HE A8 S BT 5 U U o0 i i 4 5 A0 %
LIRS AT AT T IE

or 0.6
04F =
4t —11
o 0.2 e \
= =1
- 2 240 24}
0 \/ Y \/
720 F = 360 ks = 1-%
]8(()) r"”Li 1.‘. o kl115:0'8
o 360 <~ _180 kn.s=0.9
~ \
ﬁ {' L7 240 245 /250 255 260
& LA kos=1.0
~360 L L L . )
0 100 200 300 400 500

f/Hz

8 H ks =L B B ER 8 5 25 0 57 7048 R 14
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voltage regulator when k,s changes
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phase-frequency characteristic of improved
voltage regulator when w. changes
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traditional control method
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Improved grid-connection operation of microgrid converter
based on droop control
LIANG Jiangang,JIN Xinmin, WU Xuezhi,TONG Yibin
(National Active Distribution Network Technology Research Center,Beijing Jiaotong University, Beijing 100044, China)
Abstract: When the grid-connection operation of microgrid converter is based on traditional droop control,
its output current will be distorted by the harmonic components of grid voltage. The output current
harmonics of microgrid converter based on traditional method are analyzed and it is proposed to simply
improve its voltage control loop to effectively suppress the output current harmonics. The voltage regulators
are regrouped to augment the output harmonic impedance of microgrid converter without affecting the
fundamental impedance. The relationships between resonant coefficient and suppression effect and between
cut-off frequency and suppression bandwidth are analyzed. Simulative and experimental results show that,the
output harmonic current of microgrid converter is lowered to 15%,verifying the feasibility and correctness of

the proposed improvement.
Key words: microgrid; electric converters; droop control; voltage regulator; current regulator; voltage

control; harmonic analysis
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