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VTT’s research topics in task 6.6

Develop a PSCAD microgrid model by continuing work done in 
previous phase of SGEM project. (6.6.6) 
Model some single phase loads problematic for voltage level 
symmetry like heat pumps to PSCAD.(6.6.17) 
Analyse how single phase loads affect microgrid model voltage 
level symmetry (6.6.17)
Investigate possibilities to ease the problems by load control and 
shaping the current characteristics of devices (6.6.17)
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Overview of the model structure

Edc
V
A

A

B

C

A

B

C

udc_p

udc_m

a

b

c

Island inverter with straight voltage control

Eab

Ebc

Ec
a

50 to 1000V boost converter
"mirror output voltages"

soc_sta

up

um

SOC

DC generation and storage

SOC

0.85

DC_in

DC_I_inu1p

u1m

u2p

u2m

A

B

C

#1

umec

Uminus

Uplus

D

D

0.001 [ohm
]

0.001 [ohm
]

Passive surge protector

Initial state of charge for 
batteries ( 0-1.0)

307/09/2011

Overview of the model structure

A

B

C

C

B

A

BRKA

B

C

A

B

C

abc

neut

Demand side

Ia

Ib

Ic

A

B

C

#2#1

0.4 [kV]
0.4 [kV]

0.2 [MVA]
umec

In UnEaEb

Ec

125 A

A

B

C

OFAA gG 
690 V

0.4e-3 [MW]

Load to take account own 
use of the energy centre



DC-generation and storage
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Two switch boost converter for solar array
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507/09/2011

Two switch boost converter for solar array
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Boost converter between inverter and DC
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Similar control as with but 
now output voltage is 
controlled opposed to 
input voltage

LV side input nodes are 
”crossed” to reduce boost 
demand and improve step 
response(there is no 
reason why this could not 
be used also with solar 
array) 

Parameter optimisation 
done with simplex 
algorithm to some point 
but final adjustments done 
manually
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Boost converter between inverter and DC-side
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Inverter
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Demand side

Demand side is very basic at 
this point because load 
development will be done in task 
6.6.17 starting next year

Resistive and reactive 3-phase 
loads have been tested at this 
point.
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Some results
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Some results

Bu_Bo_rot_2 : Graphs
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More results
THD related to 50Hz 
component

Main : Graphs
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More results

Power demand in kW
Main : Graphs
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Deliverables and schedule

D6.6.6 Energy Centre Microgrid Model (12/2011)
-Microgrid model will be uploaded to SGEM PSCAD simulation 
model library with documentation
D6.6.17 Feasibilities to control voltage asymmetry with load 
management in microgrid (Q2/2013)
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VTT creates business from 
technology
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