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Fig.1 Equivalent circuit diagram of VSC-UHVDC

converter station
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Fig.2 Block diagram of current vector control
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low terminal converters at AC side
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Dynamic phasor modeling of VSC-UHVDC converter station suitable for
symmetrical fault simulation
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2. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract: With many voltage source converter ultra-high voltage direct current (VSC-UHVDC) projects put
into operation,it is necessary to establish an efficient and accurate model to study the operation characteris-
tics of VSC-UHVDC converter station. A dynamic phasor analytical model of VSC-UHVDC converter station
based on modular multilevel converter(MMC) is proposed,which can accurately describe the dynamic charac-
teristics of VSC-UHVDC converter station under steady state and symmetrical fault. Firstly, the interface
model between multi-converters and AC / DC system is re-established by studying the interaction between
the high and low terminal converters at AC / DC sides. Then, combined with the MMC model considering
internal harmonic characteristics, the dynamic phasor analytical model of VSC-UHVDC converter station is
established. Through the modification of the AC side state space equation in the established dynamic phasor
model,its applicability in the case of symmetrical fault in AC system is further extended. Finally,based on
the electromagnetic transient simulation model in PSCAD / EMTDC, the correciness and efficiency of the
established model under steady state and fault conditions are verified.
Key words: VSC-UHVDC converter station;high and low terminal converters;coupling relationship of AC / DC

side;dynamic phasor analytical model
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Table B1 Parameters of VSC-UHVDC system
R4 ZH ZHE
TR I 4 e T 2R Py FH 1250 MW
eI I A5 B L Uge 400 kV
LM ARG SCR 3./85°
ARG RS 500 kV
AR R R A R B eE B R AR DL L 0.15 p.u.
FE I R R N 200
PR R LA PR Larm 30 mH
PG R A7 B LB Rarm 1Q
K B AL ZE Com 18 000 pF
B AR 3.125 kA
RIEKE | 400 km
HIRARS HBH Ro 0.0127 Q/km
K Lo 0.88 mH/km
H14¥ Co 0.013 pF/km
Fe A R 2H 5 BV P R A 1) 3 2 8 kpi=2+ ki1=50
eI I 2 5 TG Ty T 2 478 1) 38 2 4 kp2=0.5. kiz=150
RN I d Bl e S5 kes=1. kis=5
i AR I NI g ShdE 2 25 kps=1+ Kki=5
PRI TR 4L CCSC il # 24 kpcir=1~ Kicir=100
IE']{EE @éﬂ PLL %%#Z kp pll =10. ki_p||:50
e {EK 1) 2L PP 0 B ) Tmud=Tmug=2 MS

e 1K R 2L L 00 10 2 Tmig=Tmig= 0.2 Ms
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Table D1  Error rate of typical electrical parameters under current step

w / kV

e P 2 W= A N 1 2 E = 7 e N B34 e 82 O 18 PSR 8 O ab (RS 5 0
e JE/% JE/% L LR /% HL L/ % /%
Bﬂﬁiﬂfﬁ?" 173 172 0.19 0.18 1.27
M e e e
?ﬁiﬁf'\f"fi iﬁﬂé 0.17 0.17 0.16 0.15 0.11

F* D2 RMEMEETARBSSENRESR
Table D2  Error rate of typical electrical parameters under current inductive fault earthing

. o AR IR AR ERRA TR EIRRA TR SRR R
Vs JE/% E/% LA HUE/ % HIA /% /%
r&ﬁl[‘ﬁﬂﬂﬁ)ﬁ(“-l s 0.47 0.46 0.20 0.19 4.88
gt e w e
R R R G

FaE (455 ) 0.21 0.20 0.19 0.17 0.17
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Table D3  Error rate of typical electrical parameters under current resistive fault earthing
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