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Fig.1 Structure diagram of AC/DC hybrid microgrid
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Fig.2 Curves of droop characteristic
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Fig.3 Equivalent relationship of AC/DC interface power
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Fig.4 Curve of DC compensation AC power vs. virtual
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Fig.5 Curve of AC compensation DC power vs.

virtual capacitor and DC voltage variation
IC LRGP R D) 3 B R RO, RLE A
NDNARIETT ) A BN O 1] S ), Heh, 32 3 ik
HL 19 5 L Bl R0 2 [ A A D R 225 P, B4 A
HEETHNE 6 Frm.,

B Vi _AV,, o—0

P
B (1)
Vdc
A f Af  o—0
71 Va—P
Bt rsT Bt @

6 P BEHEIEER
Fig.6 Control block diagram of P,

FEJITHE 1C S ms v, Ry T k4 1C L R Bk
BARERIE/ LI E B e, % B H RS AV, =
+0.02 p.u., YAEIZ X B, 1C 38 FE A0 A 1f) =L )
EAA DU P, =0, MK FFOC S, AbFATFFIR
A5 5 2 H AR AR e 12 DX T R, 52 30 55 ) L 3 0 4
BEA DI JFE S, /b FHARE, FMH,
WRIEIX. A f=+0.1 Hz, %5 [, I S, .S, IRES 9
.

1 |AV, [>0.02
1= (20)
0 |AV, [<0.02
1 |Af[>0.1
S, = 21
? {o Af]<0.1 (21)

ik GEASESH=RiK i G S Pl FI et e = A ]
P, Bt EES] 1C SCE, s HIAE R a0l 7 s, Rl I,
TR ST V-0 FafsEtEsRk . 233

PR B H B R A DR S H SR N EE T
B, 205 PLEERIS SRR E RSB, 2
FRULS 28 dg SRR A I I LR A S, 220 PL
Pl A B AR e S = P, P, AERIT IC,
PASEBR A/ B e I 2 ) Eh A i 2 i

Prs
g

pl-

A
Qrei
0 ?_

B 7 IC K= HIAEE
Fig.7 Control block diagram of IC

3 {(AESH

T BRI B 1C S MR AR R W i A Rk AR
DIgSILENT A48 a2 T an &l 1 s TR A 1 ™
FLRIAY AR SOGAZ A 1] I 0 4 it ) o3 S A R
DA o) A e A B A4 0y 3 S A L R | B L TR T
TV Bl N 28 BT PN AT D R AR S kA7 T 45 &
BOUE, T T 1C 215 2 5 ) 3 4% Ha Ik 28 i X A 43
FREE MM A AR IS L, DF ESENT A8
M H VO =380 V, £, =50 Hz,k, =0.5 MW/Hz,
T, . =2x107 5,DG HI# K 0~ 10 MW, 22 it 71 i Ay
5 MW ; B ™ v) =700 V, k, =0.25 MW/V,
C,.=4 000 uF,DG %K 0~5 MW, H I fifif Ay
3 MW; IC BUE A it Sysc =2 MV A,

31 TR 1:ZRAERE

AP PN 171 er S SR 0, S BOI R K I, B
bR GENCIRIRZI RS WAL ol 22 o i S 7 S 2
b A3 A TS I ) 2 T A% A e T e s
1C TAEF 33 AR5 5, DA A 5 52 378 X0 4503 1 e
BRUW I - vk iR i A W= RN G S B B (O
] S ML E DI O . 7 45 R A& 8—10
L E YV R A E, TR

5 BEIFIG S s B P DG 78 1C /EHIT 44
RA M A TRA, 76 1 s B, 383 i A D%
FLBIBTER 5% . & 8(a) FTLAE 75 1~4 s X [H]
VAL, 32 Tt fc L X A3 238 725 A A il 3 8 A 8 BB X +.0. 1
Hz SN, BN 1) 22 0 A0 B Ak 1) 38 S 43 5% g
&l 10 A IC it A D2 0, MBI 8(e) \9(b) AT
LUE DG IR &2 5 ]t ff ik 25, 7 4~
10 s X [EIP, 32 ) 671 fer A D 28 LGB BR 209% , 4
FAME R TR EICIXAE, T K F) 49.87 Hz, h K
8(c) AT LLE 1, DG A JE UL 2k 15 24 M £ 4 - 17, It
B, B HR  DG 3l 2 4t 1C 448 il 35 s v 1o 228
AR AR, AR R ) AE A% 2R 0.14
MW W& 9(b) s, 1E 10 s B, 32 i ik 42 2=

de



%118 TR , 45 < 32 ELU TR G TR H 19 EL IR A 46 2 0 3R 8 94 2 P 42 ol SR s ®

50.5
& 50.0 IC &5 _
= w0 NNIC R B SR
To 4 8 12 16
tls
(a) PR
1.05
S 5IhRLhH
& 100 ic e 'ﬁijjﬂ?ﬁm
IC RB5ThR L
0.95 ' : ' :
0 4 8 12 16
t/s

(b) RFAHLRE

0 4 8 12 16
tls
(¢) ZZHSAFF DG i)
B8 IRl TXRHMEMUBELER

Fig.8 Simulative results of AC microgrid in Case 1
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Fig.9 Simulative results of DC microgrid in Case 1
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Fig.11 Simulative results of DC microgrid in Case 2
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Flexible power flow control strategy for interlinking converter in AC/DC hybrid microgrid
SHI Jingrong,LI Yong, WANG Ziya,HE Li,CAO Yijia
(College of Electrical and Information Engineering, Hunan University , Changsha 410082, China)

Abstract : To address the issues of dynamic power balance in AC/DC hybrid microgrid and the low utilization of dis-
tributed generators, a novel flexible power flow control strategy for interlinking converter in hybrid microgrid is pro-
posed , which can flexibly allocate power without the requirement of communication. Firstly,the droop control mode of
distributed generators connected by AC and DC sub-microgrids is analyzed in detail. Secondly,based on the charac-
teristics of interlinking converter, which is required to maintain the stability of AC microgrid frequency and DC bus
voltage as well as the bidirectional power transmission, the virtual inertia of hybrid microgrid AC/DC interface is ana-
lyzed. At the same time, the linear coupling relationship between the AC frequency and DC voltage is deduced to
accomplish the mutual support of AC/DC power at both sides. Finally,a typical AC/DC hybrid microgrid model is
built on the DIgSILENT simulation platform ,based on which the proposed power control strategy of interlinking con-
verter is validated. Simulative results show that the proposed control strategy can effectively maintain the power ba-
lance at both sides and improve the power quality under the islanded mode , which fully exploits the power adjustment
capability of distributed generators.

Key words: AC/DC hybrid microgrid ;interlinking converter ; power control ;droop control ; virtual inertia



