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Fig.1 A typical HVAC transmission system
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Fig.2 Offshore substation
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Fig.3 Typical HVDC transmission
system based on LCC
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Fig.4 Typical HVDC transmission

system based on VSC
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Fig.5 Transmission capacity for
different voltage levels
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Table 1 Transmission losses of 500 MW capacity
with HVAC transmission system

g K 110 kV 220 kV

500 kV ( HAR)
F¥/ km (3 HIFHE) (2 #IFHR)
50 2.91 % 1.65 % 1.03 %
100 4.83 % 3.13 % 2.57 %
150 7.55 % 5.07 % 4.72 %
200 11.34 % 7.81 % 19.16 %

XHFREPLZA BN 1000 MW XU 3, % 56 &R 40
PAETTRZ R INE 2 FioR
&2 1000 MW REZHEXRABRFRFEITESR
Table 2 Transmission losses of 1 000 MW
capacity with HVAC transmission system

LIRS 110 kV 220 kV ‘
L o 500 kV (HAR)
J¥/ km (3 HEIEIE) (2 WIFHR)
50 3.27 % 2.00 % 1.05 %
100 5.81 % 3.75 % 2.36 %
150 8.71 % 5.85 % 4.32 %
200 12.38 % 7.66 % 16.85 %

MR EE AT AL 7E 150 km PLPY, 2R A R Y
HLR 25 9% (220 kV 500 kV) 1] sk 2> 15 4 2R e 4 FE
B IR AR FH 18 A TF 2, ik Ak 3 3By B 5 T )1
BRI 110 KV HL R 55 9 100 AR i 4006 19 28 B UL
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£R3  BEF 100 km B 500 MW HIXBSHIESI R G IRFED T

Table 3 Losses component of 500 MW capacity

at 100 km distance
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L Matlab #E 57 B AT 05 B, T3 AE A [] 1
BRIl E R LA 500 MW 11000 MW Y
KGR R A RGEMAE L % .
XA HLZ R 500 MW JRUHL 37, 1% fil 2 45 4t
FETTRLAE R AR 4 PR,
&4 500 MW EF LCC WERMBREMFATHEER
Table 4 Transmission losses of 500 MW capacity
with HVDC transmission system based on LCC

K/ km 500 MVA 2 x250 MVA 600 MVA
50 1.77 % 1.81 % 1.75 %
100 1.98 % 2.14 % 1.87 %
150 2.19 % 2.48 % 1.99 %
200 2.39 % 2.82 % 2.11 %
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XHFHPLE RN 1000 MW KUHL 37, 1% 4 & 48
PAETH SRR 5 iR,
&5 1000 MW EF LCC MERAR RFRFAITEER
Table 5 Transmission losses of 1 000 MW capacity
with HVDC transmission system based on LCC

AT K/ km 2 x500 MVA 500 MVA +600 MVA 2 x600 MVA

50 1.69 % 1.66 % 1.65 %
100 1.92 % 1.84 % 1.78 %
150 2.14 % 2.01 % 1.91 %
200 2.37 % 2.19 % 2.04 %

ARG AT B BiFe i L% 6,
K6 TREAAFMTHEHIRFEANR

Table 6 Losses component at different condition

BHPLAR/ MW KK E/ km  ZBEBE/ 2  HFESHAE %
500 100 13 87
500 200 23 77
1 000 100 20 80
1 000 200 25 75
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) Matlab €57 SR AT 05 B T BAE AR 1Y
e AR L E T BEHLZ I 500 MW AT 1 000 MW (1
K HFEAF IS A RGEWFE L %
S TAEHLA R 500 MW KUHL Y, 1% 5 2R Si it
FEIF AL R MK 7 PR,
F7 500 MW EF VSC HERABE RFEMFITELER
Table 7 Transmission losses of 500 MW capacity

with HVDC transmission system based on VSC

AT K/ km 350 MVA +220 MVA 2 x350 MVA 500 MVA
50 4.05 % 4.31 % 4.43 %
100 4.43 % 4.58 % 4.87 %
150 4.82 % 4.94 % 5.31 %
200 5.20 % 5.30 % 5.75 %

XFFREHLA R 1000 MW KL, 165 R 4
PFETT R Z RN 8 iR,
&8 1000 MW EF VSC MERBERFIRFEITHLER
Table 8 Transmission losses of 1 000 MW capacity with
HVDC transmission system based on VSC

K/ km 2 x500 MVA 3 x350 MVA
50 4.09 % 4.02 %
100 4.56 % 4.52 %
150 5.03 % 5.02 %
200 5.51 % 5.52 %

92 HEIERZE

ARG AT B AR LK 9
K9 ARAAFGTHEHIRFEAN

Table 9 Losses component at different condition

RHPAER/ MW LK E/ km LB/ %2 B SHAE/ %
500 100 18 82
500 200 30 70
1 000 100 23 77
1 000 200 30 70
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Fig.6 Choice of transmission system for
different wind farm capacities
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