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Fig.1 Grid-interfacing system between microgrid and grid
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Fig.2 Single-line diagram of conventional
serial-parallel structure
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Fig.3 Single-line diagram of reconfigured serial-parallel structure
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Fig.4 Circuit of serial-parallel converter system

in terms of voltage and current sources

1.3 SREAHFHMEORS

LA 4 06 AR AR A 0 ZEAR BT B R G
FEBCE AP 5 B (gL 2RI ey ) . o T TRk
LR E RSO MIE D ARG RYH IR A
[F] — 4~ B A PLBE A DAL b 250K B R BT IR A 4
) — A IR 7 ke Hh AR SCIERE T A A R AR
Hoas 00k R RS T LA 5 9SS H LT 5T 3(a)
AR 3(b) & 3(d) P EIEs e (BT RGN RER A
Jit L e — 2

TAAAS
s T ad T
Uy ° Uy
) m u, TC
%

EP IR 4 2% I W AE 4 2%
B S5 RAMIMZEORS
Fig.5 Adopted grid-interfacing system
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Fig.7 Block diagram of parallel converter control
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Fig.8 Principle diagram of parallel converter control
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Fig.9 Bode plots of system transfer function
with feedforward loop
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Fig.11 System sensitivity to current disturbance
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Fig.13 Principle diagram of serial converter control
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Capacity configuration of multi-element composite energy storage system
in distribution system with microgrid
XIONG Xiong',YANG Rengang',LI Jianlin®
(1. College of Information and Electrical Engineering,China Agriculture University,Beijing 100193, China;
2. China Electric Power Research Institute,Beijing 100192, China)

Abstract: An improved calculation method of power supply reliability index is proposed for the distribution
network with microgrid,which considers the frequency and cumulative time of sensitive composite outages
caused by voltage swell and sag to improve the authenticity of traditional reliability index calculation
methods. The method of load point reliability evaluation based on the minimal path algorithm and the
mechanism of distribution system overall power supply reliability enhancement by the multi-element
composite energy storage system are analyzed,based on which,the charging/discharging strategies under
normal and fault conditions are worked out and the capacity configuration calculation of multi-element
composite energy storage system is proposed. The simulative results of IEEE reliability test system show the
correctness and effectiveness of the proposed method.

Key words: microgrid; electric power distribution; power supply; reliability; minimal path algorithm;

energy storage; capacity configuration
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Grid-interfacing system for single-phase microgrid
ZHANG Wei',WANG Fei',RUAN Yi',ZHAO Chunjiang®,XU Dezhi'
(1. Shanghai University , Shanghai 200072, China;
2. Shanghai University of Electric Power,Shanghai 200090, China)

Abstract: A kind of grid-interfacing system with enhanced voltage quality is proposed for single-phase
microgrid. A group of grid-side topologies are developed based on the conventional serial-parallel structure
for the interfacing between grid and microgrid with renewable energy,such as photovoltaic power. Different
from the conventional configuration,the serial converter of the proposed grid-interfacing system is
reconfigured for the bidirectional control of power flow and the isolation of energy disturbances between
microgrid and grid;the parallel converter is reconfigured for the local high-quality power supply in the
voltage operating mode. Its control system is optimized and simplified by adopting the proportional and
resonant controller and split capacitor for enhancing the overall system performance. It maintains the power
transfer between microgrid and grid and keeps the high-quality power supply for local loads under different
voltage disturbances. Combined with a lab system,the proposed concept is introduced in detail and
validated.

Key words: microgrid; grid connection; interface; renewable energy resources; distributed power

generation; voltage disturbances; electric converters; control



