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WHY PHIL?
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CHALLENGES OF PHIL
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IMPEDANCE-BASED STABILITY ANALYSIS
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IMPEDANCE MODEL OF THE GRID-FOLLOWING INVERTER
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IMPEDANCE MODEL OF THE GRID
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STABILITY CRITERION
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Existing PHIL Model

Simulink Model
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STABILITY VERIFICATION & SO

~— DRTS -~ =

—  HuT -

Simulink Model

08 ‘ Nyqyist Diagram ‘ 1 300
0.6 200
; 04| Z 100
02} =
[ x
T T ® e
047 | -200
Inductive part of Znur ©¢| ] 500
-0.?1_2 _‘1 -0‘.8 -0‘.6 _0‘.4 _0‘.2 O 0 0.05 0.1 0.15 . 0.2 0.25 0.3 0.35 04
Real Axis Time (s)
0.6 ‘ : !
| 60 - ;
Ik Y [ | 40 AN I
Z(s) go2 AN | [T TTHTTLH L A [T snnno
s ) =, UCAARRANAAROOUIARARAAAANAN AAARAAAMA haaanan amn AARARRARAN
E., £ o [N T LT
° o HTH
04 | 60 k=10
06 0 0.2 0.4 0.6 0.8 1 1.2

-1 08 -06 04 02 0 .
Real Axis Time (s)

2023 EUROPEAN

RTDSwwn. 2023 EUROPEAN USER’S GROUP MEETING

USER’S GROUP MEETING 2023




PHIL SETUP AT ENERGY LAB 2.0
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IMPEDANCE VERIFICATION
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CONCLUSION

Impedance-based stability, straightforward and accurate
Impedance information is necessary and sufficient

Proper approach to ensure stability unknown HuT
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THANK YOU!

NX“

Any
Questions?

www.itep.kit.edu

2023 EUROPEAN

RTDSwwesw 2023 EUROPEAN USER'S GROUP MEETING IRTDS

AMETEK


http://www.itep.kit.edu/

	Impedance-based Stability Analysis of a Power Hardware in-the-Loop for Grid-Following Inverter Testing 
	Outline
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	THANK YOU! 

