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Abstract

A multi-terminal HVDC system (MTDC) based on voltage source converter (VSC) is built in PSCAD/
EMTDC in this paper. Each converter station has three-phase bridge topology with IGBT. Its con-
trol system is designed to realize the real power control, reactive power control and DC voltage
control. The principles of voltage deviation control and voltage-power drop control in VSC are
analyzed. Considering the problems of voltage deviation control, an improved DC voltage control
strategy is put forward. Simulation results show that integrated voltage control has quick re-
sponse, power flow self-regulation, small overshoot and enhanced stability.
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Figure 1. Topology of the voltage source converter
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Figure 2. Schematic diagram of four-terminal VSC-MTDC system
2. 3% VSC-MTDC R4t /RIZ %

AR NG, R IR A AT DUSATTE R B AR . ST AR GAIUE FL 400 KV, Heii AR AR AR
AL 420 kKV/230 KV, Fil5E 75509 1500 MVA, =il ka1 E 412y 450 Hz, FLpias /N 0.0724 H,
BB A N 150 pF. BRI T RS, L1, L2, L4, L5 MSEEHEN 4 Q, SHAEN
8mH, AN 2 uF; EURZEE L3 MASE N 16 Q, F{HAE N 32 mH, Z5ERHZEN 4 uF.

3. ETERBEE—AIDRFHHEN TRZEHIEN

VSC-MTDC ZZtill i i — M il 5 58 B LS K185 n M — R B HIVE N SSRGS DDA
TR BN R RIS e P SR TR R G TR A AR TR RS DA
bR RS, N B FF B MR B AT Bl 0 D sh R AR P s M aie &, HFHE
Uit B AR AL s PR AN BE M o I RO A, B R AT DA . AT RAE IO R A Y R R
MRKIE S, ANREFHE f A I 7ERE TE N .

SR FH A 3P4 RRT DA R DL 10/, 5 A Sh ol (0 s R AP B TP 1Y ROR SRR RS
HURASE o 70 A1 2P 19 R PR ) 05 2 R i 224 ) A R TR Bt o SRIBCRE IR i ZE P I,
AR IR EMZEL R, 55— M 2T ER RS NS H . RPOLE TR
FEAGIT, itk (6 B R s B A D T 2R (e ) AU IR I 2 % R B, AT SR VE 22 A it R I ) B
CENE 1 OSE Nt D v
3.1 BEREEH

A 26 i FEL i FEL 2R 48 PP AT DR P T fi Z2 F2] o 2E it SR A € ELUAL PR IS A5 ), 2255 IR O Udcref,
FoAth SRt AR F P R B AR ], s 3 BoR. BtE T RGN RIENE: PA Bt 1A D ThE ]
CLE N A A DR 2258 Pref RHTT, [FII, A ZhDhHR M IRE Pmin A1 Pmax o fRAF 7R AN AL R4
FHEs T H, ERIE T TA R e E R AR R BB R TREA IR S HEE, Ik
M ZAE AT ARG R K. B P R ) 7 DRI, oy mi 8 e O P R



VSC-MTDC % Fi, 22 4t Bt LR 428 il SRS T 70

T B s R D) ZE AR E IR, BV LR A B R LUK, 1 R ZE B ) — AN . PI
RIS T R B R e S HE, e, EARRRNER 2 S EREE, 2R RIRERS T
RORERR, A, 2o RG0S B HUR R B
3.2. BETEEF

TEBA PIEHIRR B 264 N A A B T BRI, s R 8 A DhDh 2 P Bt B H & Ude 1IF
m N BE. 24 Ude FRERS, ST R vEN BRI DI TR A NG 0, R BRI, B AR
SELE—NEAREIK, 4 fos. B, A ZEIG-FEME, B 2BICHEERAE, AUde fl AP 4y

Udc

Udcref

Pmin Pref Pmax p

Figure 3. Schematic diagram of four-terminal
VSC-MTDC system
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Figure 6. Udc-P droop characteristics of VSC4
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Figure 7. Simulations results of voltage deviation control—Case 1
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Figure 8. Simulations results of voltage deviation control—Case 2
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Figure 9. Simulations results of voltage drop control—Case 1
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Figure 10. Simulations results of voltage drop control—Case 2
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