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Abstract: [Introduction] Due to the dense load, complex grid structure, and close electrical connections in the Guangdong power grid
area, there are three major problems for a long time: the risk of large-scale power outages, the interaction between AC and DC, and the
excessive short-circuit current, making it difficult to meet the needs of future power load development and flexible system regulation.
[Method] To address the above issues, a high-performance VSC-HVDC (Voltage Source Converter-based High Voltage Direct Current)
back-to-back project was constructed in the core area of Guangdong Power Grid, and a new generation of high-performance VSC-HVDC
back-to-back technology was studied and adopted. The VSC-HVDC interconnection control of complex power grids, the development of
highly reliable and high-performance converter valves, and the design of green and efficient converter stations were deeply studied. The
upgrade of VSC-HVDC back-to-back technology was achieved. [Result] The project successfully achieved automatic control of
asynchronous power flow, significantly reducing the link delay of the control and protection system, developed high-performance and
highly reliable VSC-HVDC converter valves, and optimized the design in terms of noise reduction, loss reduction, water conservation,
and other aspects of the converter station. A comprehensive perception system for the converter station was built, achieving intelligent
operation and maintenance. At present, the project is running well. [Conclusion] The VSC-HVDC back-to-back project of Guangdong
Power Grid has solved the three major stability problems faced by the multi DC feeder receiving end grid for a long time and enhanced
the long-term safe and reliable power supply capacity of the Guangdong-Hong Kong-Macao Greater Bay Area.
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Fig. 1 Wiring diagram of back-to-back VSC-HVDC system
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Fig. 2 Electrical connection diagram of VSC-HVDC Back-to-
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Fig. 3 Schematic diagram of VSC simulated AC tie line operation
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) B A IS R AR R 24 1 S AR RS P
T, LR S B S M AT S, AR TR E R
Gt EistT.
A TR 1L T Al i B I R G B
— QAT AL 222 B OGP AC A ik i TR
A 22 W L I A S S o 2 ) R 4, DR e T
SR O BT E I | R T, T VR T B K A
o AR 150 ps RAPY o Horb, B UCOR FRUAL N 3R A 1)
e, R A CT, A I AR 2= 30 pss S 3T —
ARFE ] EAL TR A, TR AT 50 ps; R H
TEE PR | P B R B O
FN A T IR LUK o 42 Tl i e ) 4 B S P X
eI anTEl 5 s
AU B AT R U AT 7 R R 509, S B
T S B A R, T AT R U B
P P B (E AR 2R 500 A 3L 52 4 i Be ol
LI AR L 6 Bz o
BEXHEFS AT R B AT EENE | RS2 PEMERE, TR
R, fidde 17O CT —AHRIEMERT . £ X T-JR LA
KRR A, Al FAUT R 1507 4 al S5,
e TR 96 P 42 o B s 0 A 1 o
32 BAR.SME.BEHEHRIREAXERA
TR T — AR AT E IGBT B9 AT 5E L 5
PERE . 5 Al 35 28 EHGA R BOR, B 2R AT 100%
[l 7 IGBT 21k B #37  FT 1009 [ 7 S0 B 1 Y
W BT S BE T AR H, 2R IR CHEEOR
321 4.5kV/3KA B R4 IGBT Jj B n] 44
SIEI N
B TR G TR S5 B OR A A R AT, R OE
1] figh 2 388 D) BE -5 B i) e 3 ol 25 D REAE LA E B
I A B B AR, FF R T L X XA 6 i 5% (8 4 3



%5 e, 55 H—REHEEEERTETEAA L TN 5
| 300 pis |
e TR RS
T K arTE ek 4 A g e Eiemil aes
S P R A T e R \‘ Hﬂﬁaﬁ’i}ﬁﬁﬁ
T T
| [EFER] : RO S Pl SR
RAEE Ny 7 o A 5 : DL 60044-8 HHl
g | CEE ]| gy | AR | (15 ps)
TR , :
/ e g ¢
— =§ ". TR (1 ps)
| 150 ps \
y ".
T CT (AEF 100 ps) v B TR 100 ps

L ¢

it L R R TR 0 s
456 CT (30 ps)

B 5 {ZHIRIER SR BT R XEE

Fig. 5 Comparison of full Link delay in control processes
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Fig. 6 Fast suppression of bridge arm current during AC system failure
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Fig. 7 Overall architecture of digital operation and maintenance system
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