Micro-Grid Technology
Research and Demonstration

Prof. Josep Guerrero, Aalborg U.
joz@et.aau.dk

Prof. Kai SUN 7#)Z/], Tsinghua U.
sun-kai@mail.tsinghua.edu.cn

«

K BRI EIRAE
ShangHai Solar Energy Science & Technology Co. Ltd
AALBORG UNIVERSITY amStrup = < =

DENMARK

~~‘.“\ \\\‘..I
l.‘ %
P O
A ) >
4 S
7 13 v Z
7 &4 T
©%.% 7
% 5
Q
'l‘
eSS

Tsinghua University

- &) hFEARXMERFERARE
\k'#) ”
‘ Ministry of Science and Technology of the People’s Republic of China

Energiteknologisk udvikling og demonstration

MicroGrid Research programme: www.microgrids.et.aau.dk



The RED project

é )

e N
AAU
@ ()
SSEC
Danish side . Chinese side

2013 Sino Danish Collaboration Project

Objectives:

» Test problems derived by the microgrid operation
» Hardware-in-the-loop initial tests
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http://www.meter.et.aau.dk/

_ 200kW MicroGrid based on
~uam». wind/PV/storage hybrid system

PV power generation subsystem
PV array installed on the roof of Shanghai ShenZhou New Energy B plant, installed
capacity of 130 kVA, east-west array configuration, adopt the fixed angle best

installation.
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200kW MicroGrid based on
&_) wind/PV/storaqe hybrid system

Wind power generation subsystem

Total wind power installed capacity: 20kVA. (2 x 10 kW Wind Turbines)
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200kW MicroGrid based on
wind/PV/storage hybrid system

Battery energy storage system, power electronics and control.
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The Experiment of hybrid Micro-grid
system
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The THD analysis of current
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The Experiment of hybrid Micro-grid
system
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Energy Management
System(EMS)
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System control interface
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PV System control interface
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Energy storage control interface
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Wind turbine control interface
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Energy
stem(EMS)

Management
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Main control interface
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Energy Management Strategy

___ Mode | Condion | PV | WI_| PCS__

Stand Alone 30% < SOC <100% MPPT MPPT T ———
Preuae > P~ —Posg and SOC <100%  MPPT MPPT  Charging
IDrenewable > P* - I:?oad and SOC =100% Power Power StOp
Grid Scheduling Control Control Charging
Prerewae <P*—~Pug and SOC>30%  MPPT ~ MPPT  Discharging
I:)renewable < P* o I?oad and SOC =30% MPPT MPPT Charging
Economic Optimal 30% < SOC <100% MPPT MPPT Soprﬂr:;?l
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Energy Management optimal
algorithm (Scenario B)
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200kW MicroGrid based on
wind/PV/storage hybrid system
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The RED project was successfully finalized with the
Microgrid demonstration facility

RED project was a good first step towards our long term project...
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Project Partners

Danish Side
» Aalborg University - Microgrid Research Programme
» Kamstrup A/S - Omnia Suite

Chinese Side

» Shanghai Solar Energy Ltd

» Tsinghua University

- Microgrid implementation project

- Leading University in China
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EUDP Sino-Danish project

AAU

Kamstrup

Implementation

Danish side )

SSEC

N
Chinese side

Demonstration
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ET Intelligent Micro-Grid
Laboratory

Every setup is able to emulate a multi-converter
low-voltage Microgrid, local and energy
management control programmed in dSPACE real-
time control platforms. T
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ET Intelligent Micro-Grid
Laboratory
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= Research in the iMGlab-AAU
= To be Implemented at the facility microgrid in
Shanghai (developed as a result of the RED-project)
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Microgrids in China - Case study
scenario
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Smart grid in Denmark - The
Omnia Project
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Smart grid in Denmark -
Omnia Project
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(RN Vlicro-Grid Technology Research and Demonstration
S http://www.meter.et.aau.dk
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Tsinghua University

Contact -
Feop sz Ellzrraro, Azloore Ul joz@et.aau.dk
ot st 22 Teingnuz U sun-kai@mail.tsinghua.eg
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Thnk you for our attention!
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