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2013 Sino Danish Collaboration Project

Objectives:
Test problems derived by the microgrid operation
Hardware-in-the-loop initial tests
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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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Wind power generation subsystem

Total wind power installed capacity: 20kVA. (2 x 10 kW Wind Turbines)
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Battery energy storage system, power electronics and control.
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The voltage of PCS(island mode)

The THD analysis of voltage The THD analysis of current

The current of PCS(gird-connected)

Micro-Grid Technology Research and Demonstration 7



The current of PV inverter

The THD analysis of current

The voltage of PCC

Phase analysis of voltage
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状态变量IO端口
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The structure of EMS software
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EMS Control boardEnergy management system 
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System control interface Energy storage control interface 

PV System control interface Wind turbine control interface 
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Load control interface Main control interface 

Data query interface Log record interface 
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Mode Condition PV WT PCS

Stand Alone MPPT MPPT Discharging

Grid Scheduling

MPPT MPPT Charging

Power 
Control

Power 
Control

Stop 
Charging

MPPT MPPT Discharging

MPPT MPPT Charging

Economic Optimal MPPT MPPT
Optimal 
control

100%SOC *

renewable loadP P P  and

100%SOC *

renewable loadP P P  and

30%SOC *

renewable loadP P P  and

30%SOC *

renewable loadP P P  and

30% 100%SOC 

30% 100%SOC 



Micro-Grid Technology Research and Demonstration

Subject to: 
30%<SOC<100%

PSO 
optimal algorithm 

Scenario A Day 1 Day 2 Day 3

Load Small Small Regular

PV Rain Cloud Regular

Turbine Big Small Small
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30%<SOC<100%

PSO 
optimal algorithm 

Scenario B Day 1 Day 2 Day 3
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PV Regular Rain Regular

Turbine Mid Small Big
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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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 Aalborg University – Microgrid Research Programme

 Kamstrup A/S – Omnia Suite

Danish Side 

Chinese Side 

 Shanghai Solar Energy Ltd – Microgrid implementation project

 Tsinghua University – Leading University in China
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Research

Implementation

Implementation

Demonstration

AAU Kamstrup

SSECTSU

Chinese side

Danish side
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Every setup is able to emulate a multi-converter 
low-voltage Microgrid, local and energy 
management control programmed in dSPACE real-
time control platforms. 
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DSO 1.42 rmb/kWh

1.00 rmb/kWh

PCC

Auto-consumption
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 Kamstrup Omnia scheme in iMGlab 
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www.microgrids.aau.dk 

http://www.meter.et.aau.dk
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Contact:

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

Prof. Kai SUN 孙凯, Tsinghua U. sun-kai@mail.tsinghua.edu.cn

mailto:joz@et.aau.dk
mailto:sun-kai@mail.tsinghua.edu.cn

