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Fig.1 Typical two-terminal HVDC Flexible system
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Fig.2 Typical connection diagrams of
multi-terminal HVDC

1.2 FUHERBBEBREFHIAR

AR 75 ) A58 280 P S O L R O A
LIPS s R PP IR IR R BN SR E AP P S
T4 U g ) 45 R R 45 20 T 4O 5% L ol 5 O Y 1Y
Jok i 3 ] 52 A A ) A Y O L O W R U 0 R
i 45388 ) Sy D0 . AT 4 R YR R 480 45 14 i BE FL A
[16 R R L A LT 3 O ITE l NE S i Bul
Bt Uy A S T £ 0t a1 RS
PIE S BOR BRI 3 Fion . 250 T 2 Bl i
IR 5 it ) A R

[—ﬁT

=4 . =

N |
(a) W EHF XA (b) AT L
B3 T T 5 B R0 4 6 R A 4 5 A

Fig.3 Equivalent circuits of switch-controllable
converter and voltage-controllable converter
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Fig.4 Output waveform in converter AC-side
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Research, Application and Development of VSC-HVDC Engineering Technology

TANG Guangfu, HE Zhiyuan, PANG Hui
(State Grid Smart Grid Research Institute, Beijing 102200, China)

Abstract: As a new generation of DC transmission technology, voltage source converter based high voltage direct current (VSC-
HVDC) system is being developed and applied worldwide. The engineering technology, engineering application and future
development for VSC-HVDC are summarized and analyzed, respectively. A comprehensive technical analysis is made of VSC-
HVDC including main circuit design, converter topology, control and protection system, VSC-HVDC cable, converter valve
testing etc. to point out the technical barriers and future development directions. This paper also gives an overview of the
application and status quo of VSC-HVDC projects in the world. With an eye to the characteristics and demands of future grid
development, the engineering application trend of VSC-HVDC projects is demonstrated, which shows that the VSC-HVDC
technology has a critical role to play in future grid development.
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