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How to achieve a compliant test for energy feed 
in the utility grid of alternative power sources

1. Solar array simulation SAS

2.  Solar Inverter mains tests with Grid Simulator

3.  Battery testing using 4-Quadrant Power source

4.  Battery simulation

5.  Fuel Cell Simulation

6.  Grid Simulation and tests for electric and electronic  equipment

7.  Grid Simulation and tests for generating electronic equipment

8.  SMART Grid simulation and testing
10. Hardware-in-the-loop

A
pplication tests
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1. Solar array simulation  SAS
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Test object

��

2. Solar Inverter mains tests with Grid Simulator
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1. Solar array simulation  SAS

- Inverter testing 
standards EN50530

- Measuring the static and 
dynamic MPPT 
Efficiency

- Run a “course of the 
day” simulation (COADS)

- Flexible Script 
programming

3. Battery testing using 4-Quadrant Power Source
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Battery under cycle test
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3. Battery testing using 4-Quadrant Power Source 

- Batcontrol software 

- I-U charging curve with
time limit.

- Simulating Drive cycles 

- Record and playback.

4.  Battery simulation

Power electronics
under test
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4.  Battery simulation
- Number of cells
- Internal resistance and 

associated parameters
- Cell temperature 

progression 
- Max. allowed current
- Mean charge efficiency
- Energy computing and 

management facilities
- Time-dependent and 

functional dependent 
parameters

5. Fuel Cell Simulation
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Power electronics
under test
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5. Fuel Cell Simulation

Screenshot  from Fuelcell Sim application

- FuelCell type (e.g. 
PEM, DMFC, ...)

- Area of charge 
exchange [m2]

- Pressure of used 
reagents

- Ambient temperature

- Preprocessing stages 
and related items

6. Grid Simulation and tests for electric and 
electronic equipment�	
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Power consuming
equipment under test
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6. Grid Simulation and tests for electric and 
electronic equipment
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7. Grid Simulation and tests for generating
electronic equipment�	
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7. Grid Simulation and tests for generating
electronic equipment

- Simulating all relevant electrical characteristics of a grid system

- Max. allowed current

- energy computing and management facilities

- time-dependent and functional dependent parameters

8. Grid Simulation and tests for generating
electronic equipment

Bidirectional
Grid Simulation

Energy storage

Consumer

Photovoltaic SAS
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10.  Hardware-in-the-loop
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HIL computer
(Network simulation)

Physical network circuit

case 1 : Grid simulation based on sinus voltages
case 2 : Amplitude modulation AM

Background: EN 61000-4-11
case 3: Frequency modulation FM

Background: UL 1741
case 4: Phase modulation PM
case 5: Additive curves

Background: EN 61000-4-13
case 6: Harmonic curves via Fourier tool

Background: EN 61000-4-13
case 7: Standard test

Application cases (Overview)
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Contact gegevens


