OE RN

inese Academy of Sciences

b
DC Microgrid R&D&D

tang@mail.iee.ac.cn

Institute of Electrical Engineering



& teadm
Introduction

A DC grid or hybrid AC/DC grid is considered as an
effective solution for the integration of intermittent
sources and pulsed loads with high efficiency, high
power reliability and quality.

A Some works developed in IEE, CAS including DC grid
stability analysis and simulation, Planning, flexible DC
converters, energy management and DC breaker.

A A DC microgrid research and demonstration platform

In Yanqing County, Beljing Is established recently
years.
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DC MG Modelling & Stabllity Analysis
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DC MG Planning

DC \oltagelevel andclassification

DC grid structureandreliability

AC/DC connectiomandits operationprinciples
IslandedDC grid.

Key equipment&andfunctionsorient
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DC MG Research & Demonstration Platform
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A DC loop basednicrogridto integrate multiple distributed power generations and EV charg
station. 3 Ty a’” TP !
A 1t can also be used for the physical simulation of high voltage DGbgridh
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DC MG Research & Demonstration Platform
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DC MG Research & Demonstration Platform
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A 4 terminals is now available with Power Electronics Transformer(PET) and a AC/DC
Power Flow Controller as two main power sources, and PV, wind power, energy
storage and EV charger connected in the DC grid.
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DC MG Research & Demonstration Platform

Power Electronic based Short Current Limiter

I & Faazin

(PESCL) is a key equipment for the reliability
operation of power system with the ability of | i . . -
short current limit and power flow control. g ‘—/::“Dﬂtmicmi N =
. . ——"— ccob1 |- --{ccobs M —L |
A P.ESCL Is developed W|th_ novel topology, & i . —
on-line fault current detection and control Wz o e |
method, which can reduce 79% of the short R NI
i
current. PESCL Topology 1)) "
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10kV PESCL
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DC MG Research & Demonstration Platform

PET is a key equipment in distributed smart
grid with the functions of electrical isolation,
voltage transform and reactive power
compensation.

A 1MVA PET is developed based on Modular
Multi-level Converter (MMC).
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DC MG Research & Demonstration Platform

A AC/DC Power Flow Regulator(PFR)
acts as an interface to regulation the
power flow between AC and DC. It is bi-
directional, and can be controlled to
support DC voltage or active/reactive
power control.

A When works with PET, PFR is current
controlled to provide certain active or
reactive power from AC side, while PET

AC/DC Power Flow Regulator (500kVA) Is voltage controlled to support DC

voltage at certain level.
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DC MG Research & Demonstration Platform

DC PV Converters DC Wind Power
Converters

PV & Wind Power

A Multi-type of PV units and wind turbines are connected directly to the DC
microgrid with DC-interfaced converters.
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DC MG Research & Demonstration Platform

DC Loads?
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DC MG Research & Demonstration Platform

EMS contains multi-DG Coordination
Module, AC/DC Coordination Module, and
Load Shift Module, with the objective of
optimum the hybrid AC and DC operation
both on grid connected and islanded mode.
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DC MG Research & Demonstration Platform

A Li+ battery and EDLC can be controlled
complementarily to smooth the power unbalance
betweengenerationand consumer Model Prediction
Control(MPC) method is used in the process to
optimizethe operationof ESSs L
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Li+ Battery and EDLC

Coordinated control of multiple energy storages for fluctuations

suppression
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