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Fig.4 Variation of PLL frequency tracking
under AC-bus voltage distortion
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Fig.5 Schematic diagram of a-c¢ phase commutation
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Table 1 Simulative and calculated extinction angles
per cycle before and after voltage distortion

HeA W A2y / (°) WiAE)E y /(%)

o i pifl A Pirfi R
3-1 15.12 15.07 19.58 18.36
4-2 15.12 15.07 16.45 16.36
5-3 15.12 15.07 9.98 10.69
6-4 15.12 15.07 19.58 18.36
1-5 15.12 15.07 16.45 16.36
2-6 15.12 15.07 9.98 10.69

i 1 A, 2 (8) 2 (13) I A B Y 58 i B
2L FL R B AR X y (S B LA R — 3, R
K 1A o JE 4 R A S S A /N ) LAt YRR e LA
Kl B AR /N K (0.450) mgsg i, K(8) .3 (13)
E(C S UETTE SN0 BEl - Tl R R A e O
HVDC $ il ¥R 15| 0 H 2 e JE A 42 1 28745 19 52 |
HET A B IR I R B I A o FE A E RS
42 RHBEBERTTERINAEH K ER
MERREIIERITERZE

Shy B8 A K I 42 o e R it P A R DA R AE
it Bk 2 LR AR I LU R S AR s T R
P TERE 1 FrR BRI T 2.5 s i 200 A TS U L YR
LR O 00 A A0 A S B B /DN oy AL 38078 A0 SEE SR f
KA oq JEASMAS LR a A RUE U, BT
AL Py (b Z A8 J5 ) WA 10 s, Hrpsg
RN R ZE R T 0 R GRRE  RR R

120 ¢ 150
~ 80 _ 100
~ —
N o
S = 50t
0
12t
~ 0.8 /““J\,V_
< <
s 0.4
60 oL
0 2 4 6 8 2 4 6 8
t/s t/s

10 FEZR

Fig.10 Simulative results
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Influence of inverter-side AC-voltage distortion on HVDC system
GUO Ziyu'?,LIN Tao'*, WANG Liyong®,ZHAI Xue'?,XU Xialing
(1. School of Electrical Engineering, Wuhan University, Wuhan 430072, China;
2. Solar Energy Efficient Use Collaborative Innovation Center of Hubei Province,Wuhan 430072, China;
3. State Grid Beijing Electric Power Company, Beijing 100031, China;
4. Central China Electric Power Dispatching and Communication Center, Wuhan 430077, China)
Abstract: The PLL(Phase Locked Loop) output performance and the valve commutation characteristics
under the AC-bus voltage distortion of inverter side are deduced to reveal the mechanism of influence
brought by the harmonic voltage on the inverter-side CEA (Constant Extinction Angle) controller and VDCOL
(Voltage-Dependent Current Order Limiter) and to explain why the harmonic voltage may reduce the
reference of inverter-side triggering angel and the transmission capacity of DC system. As the CEA control
cannot properly follow its setting under the AC-bus voltage distortion,the gain of current deviation control is
reduced to effectively decrease the steady-state error of CEA control and the loss of transfer capacity under
the AC-bus voltage distortion. A method for calculating the steady-state operating point of DC system is
proposed. PSCAD/EMTDC simulation verifies the correctness of theoretical analysis,the effectiveness of the
improved method and the accuracy of calculation method.
Key words: HVDC power transmission; AC voltage; voltage distortion; harmonic analysis; phase locked

loops; constant extinction angle control; voltage-dependent current order limiter



