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Fig.1 Schematic diagram of reactive power exchange

between rectifier station and wind farm
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Fig.2 Schematic diagram of combined invocation
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mitigating transient overvoltage on HVDC sending-side system
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Abstract:In order to mitigate the sending-side transient
ferred through HVDC (High Voltage Direct Current),an

wind power control parameters is developed. Firstly, the

overvoltage that is caused by the wind power trans-
optimization approach to coordinate the HVDC and
transient overvoltage mechanism of HVDC sending-
side system from the perspective of reactive conversion between rectifier station and wind power plant is
analyzed, and then the control parameter impact mechanism of both HVDC rectifier-side and wind power
rotor-side converters on the transient overvoltage in terms of the reactive characteristics of system is ana-
lyzed. This provides theoretical basis for the coordinated optimization of control parameters to mitigate tran-
sient overvoltage. Secondly, an optimization model that minimizes the peak value of transient overvoltage of
HVDC sending-side system is established. Through combined invocation,the improved particle swarm optimi-
zation algorithm is further employed for the coordinated optimization of HVDC and wind power control
parameters,, which utilizes the accurate simulation of electromagnetic transient process of AC /DC system
by using electromagnetic transient model. Finally,simulative results of modified 4-machine 11-bus system and
New England 39-bus system verify the effectiveness and accuracy of the proposed method.

Key words:transient overvoltage; HVDC power transmission;wind power;control parameters;coordinated opti-

mization
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Table Al Variable values such as Qg under different HVDC control parameters
BHSE SHE al(deg) Ly/p.u. Qq/Mvar Usnax.7/p-u.

0.48 113.7216 0.2115 141.0772 1.1998
Uan/p-u. 0.60 121.9171 0.1528 112.1691 1.2032
0.72 122.3027 0.0946 75.1715 1.2076
0.144 120.1649 0.1756 127.0283 1.2027
Ua/p.u. 0.180 121.9171 0.1528 112.1691 1.2032
0.216 123.9932 0.1102 100.6205 1.2039
0.24 123.9186 0.0994 45.3820 1.2084
Ta/p.u. 0.30 121.9171 0.1528 112.1691 1.2032
0.36 119.8700 0.2462 204.9376 1.1815
36 126.0074 0.1156 88.7925 1.2046
ky/(deg/p.u.) 45 121.9171 0.1528 112.1691 1.2032
54 112.5066 0.1953 131.8077 1.2029
3600 125.9135 0.1258 90.7826 1.2053
ki/(deg/p.u./s) 4500 121.9171 0.1528 112.1691 1.2032

5400 113.2083 0.1733 124.5033 1.2024
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Fig.A6 RSC circuit and its Thevenin equivalent form
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Table C1 Variable values such as Qying Under different DFIG control parameters

2ES] SHE ig/p.u. Oy/Mvar Owind/Mvar Unax.7/p-u.

0.24 0.8245 112.4128 112.2389 1.2044

k1 0.30 0.7918 105.9170 105.6471 1.2032
0.36 0.7513 102.5627 102.2800 1.2024

8 0.7141 90.6317 90.3622 1.2007

kit 10 0.7918 105.7536 105.5337 1.2032
12 0.8239 112.2043 111.8920 1.2064

0.24 0.8472 134.7526 134.5304 1.2085

ko 0.30 0.7918 106.1137 105.8741 1.2032
0.36 0.6984 81.3943 81.1067 1.1893

8 0.7612 87.8634 87.5871 1.1996

kia 10 0.7918 105.6157 1053691 1.2032
12 0.8223 127.1208 126.7732 1.2150
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Fig.D1 Flowchart of transient overvoltage coordination optimization
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Table E1 Initial control parameters of HVDC and DFIG

EHSH SHRAHRE
VDCOL B BE Ug/p.u. 0.6
VDCOL B BB FE Ug/p.u. 0.18
HVDC VDCOL &/NEFRIES lu/pu. 0.3
CCA LI k,/(deg/p.u.) 45
CCA DR ki/(deg/p.u./s) 4500
RSC hE IR B REK ki 0.3
RSC HhEARR 5 R &y 10
DFIG
RSC BRAREHIRE ke 0.3
RSC BRARRD R ko 10
1300 — T
— IR R
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Fig.E1 Dynamic characteristic curves of HVDC sending-side system
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Table E2 Optimization results for Scenario 1

EREfSRE

R Upax 7/p-u.
Udh/p.lL Id]/p.lL
MERES 1.2032 0.6 0.3000
PSO ®3& 1.1004 0.53 0.8693

gt PSO ik 1.0893 0.47 0.8965
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Fig.E4 Voltage of Bus 7 under different schemes in Scenario 1
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Table E3 Optimization results for Scenario 2

ReEHsHE
HE Unnax.7/p-u.
kit k2 kia
RRES 1.2032 10.0000  0.3000  10.0000
PSO &% 1.1547 8.9357  1.3586  8.6934

i PSO EE 1.1519 72658 14251  6.2704
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Fig.ES Voltage of Bus 7 under different schemes in Scenario 2
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