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Item Value Comment
dc voltage +150 kV 1.0 p.u.
Nominal power 300 MW 1.0 p.u.
Overhead line length 20 km
AC system Line-Line voltage 220 kV
Transformer ratio 220kV/150 Yo/A
kV
Transformer MVA 350 MVA
Transformer leakage 0.1 pa.
inductance
Number of SM per arm 20
Module capacitor 3500 pF
Capacitor voltage 15kV
Arm reactor 23.9 mH
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Quantities Calculation  Simulation  Error

values (kV) values (kV) (%)

dc component 15 14.96 0.27

@O Fundamental component 0.194 0.203 4.43
2nd order component 0.078 0.081 3.70

dc component 150 149.6 0.27

2 Fundamental component 86.939 87.452 0.59
2nd order component 1.298 1.275 1.80

dc component 300 298.8 0.40

(3 Fundamental component 0.431 0.412 4.61
2nd order component 2.597 2.465 5.36
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Quantities Calculation  Simulation  Error

values (kV) values (kV) (%)

dc component 15 14.96 0.27

@O Fundamental component 0.197 0.203 2.96
2nd order component 0.079 0.081 2.47

dc component 150 149.6 0.27

@ Fundamental component 87.232 87.452 0.25
2nd order component 1.292 1.275 1.33

dc component 300 298.8 0.40

(® Fundamental component 0.420 0.412 1.94
2nd order component 2.512 2.465 1.91
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600 1 —— Simulation
—— Accurate analytical method
400 - —— |deal model method
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Average capacitor current of SM (A)
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250: —— Simulation
1 Accurate analytical method
200 —— Ideal model method

150 4

100
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Second order circulating current (A)
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Quantities Calculation  Simulation  Error
values (A)  values (A) (%)
dc component 0 0 0
@ Fundamental 2142 2234 4.12
component
2nd order component 171.1 176.3 2.95
dc component 3333 336.8 1.04
® Fundamental 577.4 5777 0.5
component
2nd order component 106.6 106.9 0.28
dc component 0 0 0
® Fundamental 0 0 0
component
2nd order component 106.6 106.9 0.28

T @%or TRITERALI © &b L ©Fr
BB

R 6 FHEMTERRESEROIER

Quantities Calculation Simulation  Error
values (A)  values (A) (%)

dc component 0 0 0
@ Fundamental component 218.8 223.4 2.06
2nd order component 174.4 176.3 1.08
dc component 3333 336.8 1.04
® Fundamental component 5717.5 577.7 0.04
2nd order component 106.7 106.9 0.19

dc component 0 0 0

® Fundamental component 0 0 0
2nd order component 106.7 106.9 0.19
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IORBENTI, TR N>108 I, 2% n] L2
At
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Sequence (in descending) Electrical quantities

1 SM of capacitor voltage of phase unit
Large error 2 average capacitor voltage

3 average capacitor current

4 arm voltage
Small error 5 arm current

6 circulating current

—a— |deal model method

—a&— Accurate analytical method
9 4
8
7 ] A%

Error (%)
o o
1 1
—

4]

3 4

2- ‘H“"“’H{.

J g

1] L—..‘___LI-—___‘_
O.

Trrrrrrrrrrrrrrrrrr-~rrrrrrrrrrr1?
0 10 20 30 40 50 60 70 80 90 10011012013014015016
Number of SM per arm
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