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Real-Time HIL test rig at ICSE, University of Warwick
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PHIL test of wind-LAES-BESS frequency control 
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• Inertial control and droop control schemes used on RES systems
• Wind energy, LAES, Battery Energy Storage used to provide frequency 

control
• Communication protocol: Modbus 
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TCP/IP

master slaves

Control schemes
1=inertial only
2=droop only
3= inertial+droop
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PHIL test of wind-LAES-BESS frequency control 
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Real-Time test results

Frequency control using:

WT: inertial control
LAES: inertial+droop control
BESS: inertial control 
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Real-Time test results
Case no. WT H-FC BESS Frequency Nadir (Hz)

1 inertia inertia inertia 59.526

2 inertia inertia droop 59.526

3 inertia inertia inertia-droop 59.526

4 inertia droop inertia 59.754

5 inertia droop droop 59.754

6 inertia droop inertia-droop 59.754

7 inertia inertia-droop inertia 59.754

8 inertia inertia-droop droop 59.754

9 inertia inertia-droop inertia-droop 59.754

10 droop inertia inertia 59.685

11 droop inertia droop 59.685

12 droop inertia inertia-droop 59.685

13 droop droop inertia 59.524

14 droop droop droop 59.521

15 droop droop inertia-droop 59.521

16 droop inertia-droop inertia 59.577

17 droop inertia-droop droop 59.574

18 droop inertia-droop inertia-droop 59.574

19 inertia-droop inertia inertia 59.701

20 inertia-droop inertia droop 59.702

21 inertia-droop inertia inertia-droop 59.702

22 inertia-droop droop inertia 59.543

23 inertia-droop droop droop 59.544

24 inertia-droop droop inertia-droop 59.544

25 inertia-droop inertia-droop inertia 59.587

26 inertia-droop inertia-droop droop 59.585

27 inertia-droop inertia-droop inertia-droop 59.585
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