Table1. Value of MIIF21 from different equivalent impedance

	Simulation Conditions
	Simulation Results
	Value
	Relative Error

	Z1=15+j47.1Ω

Z2=20+j47.1Ω
	0.2253
	0.2297
	1.95%

	Z1=Z2=20+j47.1Ω
	0.2344
	0.2388
	1.87%

	Z1=20+j47.1Ω

Z2=15+j47.1Ω
	0.2324
	0.2362
	1.63%


Table .2 Values of HISCR with different DC control methods in 500kV side 

	DC control method
	MIIF21
	HISCR

	1000kVCEC、 500kV CEC
	0.2388
	2.05

	1000kVCEC、 500kV CVC
	0.2251
	2.07

	1000kVCVC、 500kV CEC
	0.1532
	2.20

	1000kVCVC、 500kV CVC
	0.1455
	2.22
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 Figure1. Typical UHVDC hierarchical connection mode to AC system
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Figure2. The control system of rectifier side
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Figure3. The control system of inverter side
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Figure4. Network nodes of inverter side
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Figure 5. The voltage curve in bus 1
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Figure 6. The voltage curve in bus 2
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Figure 7. The impact of coupling impedance on MIFF21 with different DC control modes

[image: image9.emf]0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4 1.5

0.1

0.15

0.2

0.25

0.3

0.35

Z

1

(pu)

MIIF

2

1

 

 

1000kV CEC 500kV CEC

1000kV CEC 500kV CVC

     [image: image10.emf]0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4 1.5

0.08

0.1

0.12

0.14

0.16

0.18

0.2

Z

1

(pu)

MIIF

2

1

 

 

1000kV CVC 500kV CEC

1000kV CVC 500kV CVC


a
b

[image: image11.emf]0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4 1.5

0.22

0.225

0.23

0.235

0.24

0.245

Z

2

(pu)

MIIF

2

1

 

 

1000kV CEC 500kV CEC

1000kV CEC 500kV CVC

    [image: image12.emf]0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4 1.5

0.08

0.1

0.12

0.14

0.16

0.18

0.2

Z

1

(pu)

MIIF

2

1

 

 

1000kV CVC 500kV CEC

1000kV CVC 500kV CVC


b
d

Figure 8.The impact of equivalent impedance on MIFF21 with different DC control modes
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Figure 9. The active power of AC circuit
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Figure 10. Simulative waveforms for DC current
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Figure 11. Simulative waveforms for extinction angle
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Figure 12. The active power of AC circuit by changing the parameter of the received system
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Figure 13. Simulative waveforms for extinction angle by changing the parameter of the received system
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