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Abstract: Aiming at the technology of virtual synchronous generator (VSG) in microgrid, the VSG control
strategy suitable for island microgrid was put forward firstly, and its detailed analysis and introduction was made.
Secondly, considering the dynamic characteristics of parallel system when switching on and off loads for different
capacities of VSG in parallel, a parameter design method based on inertial time constant matching and impedance
matching was proposed to make the active and reactive power of VSG parallel system have good dynamic
characteristics in the process of switching load. Finally, Matlab/Simulink simulation results and low power
experimental results verify the correctness and effectiveness of the control strategy and parameter design method
proposed in this paper.
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Fig.3 Active and reactive power of parallel system

with mismatched virtual moment of inertia

FH &1 3 AT, 4 R L S AN DC B B VSG Ik
RGA AT DA et sh AR 2 Pk
DB, REWKE BRI E L N 1.4,
DX o) 3B R G E B ) R G
YRRGEIBE T,

HW W L=L,=6 mH, HAZ B A £ 1,
75 31 BB A DT BC B VSG 156 2 Gt b A h A G
PN 4 R o R 4]0, 24 8 TR
A B PUANICEC B VSG IF B R 40 Yy A T o) R
FEJNZE AL TR v R B T Bh SRR 22, PR35 1R 1A

47



wAEF 2021F £51% FoH

AR, A IR B R B P 89 R R P R LI BR AR ) e

MR, ARG E 2R MEE 20 1.5 s, 97 H
H1 T VSG IR R GBI BHITA DL AL, B T JE
Wi, To IR AN BEME F A FE A I

25
PI
20 /\.‘-ﬁ-——
z!3 '~ P,
'~
5
0 1 1 1 1 I 3
0 0.5 1 1.5 2 2.5 3

tls
()M & VS G th A Ty i %

6 0,

s
f 9,
;;3 M
2

1
L S w———
0 0'.5 i 1'.5 ,'2 2'.5 3
t/s
(b)FI &5V S Gl th L Dy %
B4 LR T VL AL VSG IR
Gk A DA )%

Fig.4 Active and reactive power of parallel system with

mismatched virtual synchronous reactance

A, i E VSCSEI I 3 1, VSG F B &
Gk A hATC S S RPN 5 s o

20
P,
15
510 P
W
5
0 I 1 1 ¥ 1 3
0 0.5 1 1.5 2 2.5 3
t/s
()P 5 VSGHfi 7 T TR
5
4 2
3
5
22 &
S
1
0
-1 s L L L L s
0 0.5 1 1.5 2 25 3

tls
(b) & VSGHii tH TG g%

K5 ORFZEEE VSG IR L IE
Fig.5 VSG parallel simulation waveforms with different capacities
i S AT, 25 VSG, A VSG, 2 8 2 3t
I, PI 3 VSG RERE T I 5 3 i 7 ek L 249 434 D1 )
48

AT A pd b, A DA JEh 2
RS RAF,

AR L3RI AT 1, SR FHAS SCHI £ 1 Y 2480
BT R, VSG IF I R GEAE B 3 3 2 i
P Baf AP B sh SR e T A SO $ 7505
A R

4 EIIIE

EART A 1 W [ P HL 536 A8 25 50 5
B B R A SCEE SRR T T AT S 5 5
UE, VSG HBRSL50F- & JR BRI I E 6 fr s o 3250
SEESHON  JEPE K L=3.6 mH, JE P HL % C=
4.7 WF (), B BEZ L R U, =200 V., 22 Jii fll
HILJE Uy=80 V, JF AN 5 kHz, 58 FMIH w,=
314 rad/s,

|
|

i
EDC‘{ 4%} s T| Lttto” o1 [}
|

IS P
|

K6 VSGIFHRIZR-F- 1 J5 R &
Fig.6 Schematic diagram of VSG parallel experimental platform
S B S EANR 2 R
R2 FREAEVSCHEIEHBETASH

Tab.2  Parameters of experimental platform of VSG

parallel controller with different capacity

VSG, Bl VSG, Bl
D, 5 D, 3
K, 50 K, 30
Ji 2 jA 12

L,/mH 6 L,/mH 10

T BRSO R S B0 T T B AE
i, VSG, Il VSG, 1 = ZF i 28 S 80 A 3R 2,
SEH AR 1) VSG, A sl ar B A B 2z 1 T,
WIS VSG,Ja shila) 2, 75 W25 58 s IF A S 3Hsg
T EFZIT W OCH Fil[a] 25, 2= I & VSG IF kA
HABAT 5 2) 7F LR gk S a3 A BRI 3K

Wi 5 VSG it 17 28 U i, A A U BE L
U, B BC i 7 s o 18 7a Ry VSG, & A S it
RSB IIE , AT 0L, VSGL AR, HFB R S A
A RIS AFEE, 2382 500 ms J&5 , i 5 VSG



R INE SR B 69 R AR R B AL B AR R SR

W AAEF 202145 FS51A o6

B153 91 2% [8 7h B Te KA & VSG s 7 2k
B S B6 I , AT WL 3 VSG i B T 3h 7
FEPE RS I 7d AT B VSG BT R A5 52 00 %
B, ALUL B 5 VSG RERSHE IR 523 25 it LU ML HL I o

g, _
> £
= e o B
5 & 1=
‘ﬂ/\ \/\J‘/\/\f\/
Nwmm
t/ms(20ms/7%)
(a)VSG A
o L i ¥ J vh{
%-mewmwwww1 <
z wwm,.wwwmwwmw;,',‘:... i 00 ms/div: ES
<
S e we i 13
= 1<
Zi £ R £ s IR
P A A AN N e
+/ms(20 ms/k%)
b)VSGIT- ik R 4 fin#k
% ﬂwwtﬁw@wwmwwm £
S ”WMW‘"\"W’WM%YW 3
S o b
z A 15
B [ ia L i ]~
R AVAVAYAVAVA 0
F NN N NS
t/ms 20ms/1‘§
(c)VSGIHH-IK R Gk 4%
g |
S 1E
E | =
s , D i I
N NN ONG/ O el i e

t/ms(20 ms/H%)
(d)VSG, Yl

& ‘ -
> £
8 <
s 2
SZ N
t/lms(l20 mls/ffﬁl) —
(e)VSG, FIVSG, i A M L i
7 SEVLECH AR 2 4 VSG HBE SR Y

Fig.7 Parallel experimental waveforms of VSG with

different capacities in parameter matching
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