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New architecture design for hybrid AC/DC micro-grid
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Abstract: Structure design will affect the construction cost and operation performance of hybrid AC/DC micro-grid. This
paper takes an overall contrastive analysis on the typical structures of AC micro-grid and DC micro-grid. According to the
partition principle, hierarchical principle, maximum resource utilization principle and the principle of electric energy
quality assurance in micro-grids, three topological structures for hybrid AC/DC micro-grid are designed, which are
multilayer type, single loop type and complementary loop structure. Using analytical method for reliability and economy
and reference data in micro-grid, this paper compares the three new topologies on system reliability index and economic index
such as construction cost, operation and maintenance cost and so on. Each structure’s characteristics and application are given.

This work is supported by National High-tech R & D Program of China (863 Program) (No. 2015AA050102) and
Chinese-Danish Intergovernmental Science and Techology Collabration Program “Intelligent DC Microgrid Design and
Empirical Cooperation Study” (No. 2014DFG72620).

Key words: hybrid AC/DC micro-grid; design principle; architecture design; reliability analysis; economic analysis

515

fift Rt b e 6 e R,

P AN, AR KRR EROLR, AT

Tl A i R AR R L I A R 1 2 TR PR AT 2K
@i, el R TdT. MERERSE. G
INAMEREE L L ) AR MR T I P ORI AR AL
AR B EREERR A RE LN VG RS, Gl
HA LU Sl s 9o 231 2 RS R 0 g
Jis Rl FEREIRIOM AR s ARG
(I Z8BURE ;s FERCHL ISR I, REAS DR FeH 2 S i

HEEMB: BRSBAFALEITR] (863 i+X]) KB A
(2015AA050102); + B -FFABFAAHAERE “FahA
Akl Wkt i AEATR” (2014DFGT72620)

SCHRBI L (R S A vl dsArdadhl, gt
EEPERTHLRE R . AadtistT e el e
EMRTE AL 5 AT51, 0GR R R s B 1 e A oK
SERARBEAT T VR IR o SCHR[A] 204 77 %5 M it
e GRS AL S AN il S RN & 2 A £ e C e i R/
ARV, PR AR M A, 18
(W0 PSE TSR G AT )87 WIRES
SCHR[S1HE A ELWTR G B M 25 1 AT Uit A i Y
AE B e, IF HLPEH TE &R E b
3 el X A4 R K PRI AT TEL VRS 2 L A R BAR T 5€

R R S TR ol ) 8 A P SR AN 20 B 5 AR



-148 - ® LRGP B R

SCAR Y L A A R BT S U (B S 2 X s 2y SR
JEL ) B A T g AR T R o R ORAIE Ji )
25), B VA HRIB S ORI 3 RoEr Y i b 4
y, IF IRTEEVE RN 22 PRk 7 e He BB AT TR EE Sy
B, A3 T A B E S Ak .

1 EAEG BN

1.1 XM EBMEl

AT AR I K 22 SR P S SRR 1) P 2R 8440, 4]
W 1 PR A R S5 R, AT 4 S 2 &
BRek, fE PCC i 5ILAh i M AHE, PCC AIIWTI
ARSI Y AR S B RS AT o BRI
FIACHC AT Wi 2% . DhZe 5 Ryl A, 4 md ik
IS, Wik assh Ve, o M AL IS 1T
W dHX T G N I - 7 N T TR R

L fifif
O igeas J
O moum [H' T r<12ﬁ}{E;;5L
N e N2 T
W—D——D i

k4

T L L L
1 SR BRI R W 454
Fig. 1 Radial type structure of AC micro-grid
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Fig. 2 Loop structure of DC micro-grid
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Fig. 4 Feeder type structure of DC micro-grid
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Fig. 5 Multilayer type of hybrid AC/DC micro-grid
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Fig. 6 Single-loop type of hybrid AC/DC micro-grid
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Fig. 7 AC/DC complementary loop type of hybrid
AC/DC micro-grid
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Fig. 8 Equivalent simplification diagram of multilayer structure
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Fig. 9 Equivalent simplification diagram of single-loop structure
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Table 1 Reliability parameters of common elements in
hybrid AC/DC micro-grid
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