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Fig.1 Structure of MMC controller
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Fig.2 Universal model of outer-loop
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Table 1 Verification of power flow calculation
for master-slave control

_ i RNa PSCAD fij £
P,/ MW Ui/ kV P/ MW Uswi/ kV
1 600.00 402.88 600.08 402.93
2 -500.00 399.37 -500.13 399.42
3 400.00 403.24 400.14 403.29
4 -491.71 400.00 -491.79 400.04
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Table 2 Verification of power flow calculation
for droop control with 7=1

- iR PSCAD /5 5%
Piu/MW  Uw/kV  Pu/MW  Uu/kV
1 534.28 401.31 53407  401.29
2 -423.58 39830  -42296  398.28
3 32277 401.54 32229 40152
4 -427.38 398.79  -42731 398.77

[0.05,0.04,0.05,0.06] . K,=[1,1,1,1] 7=2, 4#=Hl
RBGUHRSHMHEL LB ESHE R EN Pw=
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JiR,
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Table 3 Verification of power flow calculation
for droop control with 7=2

. bR PSCAD fif &
S PW/MW Un/kV Pu/MW Up/kV
1 548.13  401.29 54855  401.28
2 —441.60  398.17  —441.77  398.15
3 337.80  401.55 337.11 401.53
4 -437.81 398.70  -43737  398.68
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Table 4 Verification of power
reference calculation

MW
. T 1 T2
RiP=t
P; P Py P; P Py
1 600  683.91 600.11 600  600.00 600.14
2 =500 -582.71 -499.76 -500 -528.19 -500.22
3 400  502.17  399.63 400 562.33  399.96
4  -500 -564.46 -491.65 -500 — -491.58
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Fig.4 Comparison of simulative results for transfer
power reference correction method
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Fig.5 Simulative results of DC power adjustment
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Power reference correction method for droop control of VSC-MTDC system
YU Feng, WANG Xitian, XIE Da
(Key Laboratory of Control of Power Transmission and Transformation,Department of Electrical Engineering,
Shanghai Jiao Tong University ,Shanghai 200240, China)
Abstract: The power flow distribution of DC system is influenced by the outer-loop active-power control
mode of VSC-MTDC (Voltage Source Converter based Multi-Terminal Direct Current). A universal model of
outer-loop active-power controller of VSC is proposed,covering common outer-loop active-power control
modes. A method of power flow calculation for DC grid is derived based on the proposed model. The DC
transfer power of converter adopting the DC voltage droop control may deviate from its reference,for
which,a method of DC transfer power reference correction according to its expectation is proposed to
improve the transfer capacity of DC system. The results of PSCAD/EMTDC time-domain model simulation
and power flow calculation are compared to verify the effectiveness of the proposed power flow calculation
and reference correction methods,which show that,the expected power transfer of MTDC system with droop
control is realized by using the proposed power reference correction method.
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