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Tab.1 Operating parameters of Zhundong-Sichuan
+1100 kV UHVDC project

RHESH MR SRR
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Fig.1 Disposal scheme for arresters of Zhundong converter station
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Tab.2 Arrester definitions of converter station
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E1H rp R 2 T 1 00 1 R kT
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Tab.3 Arrester parameters of Zhundong converter station

BHEM CCOV/KV PCOV/KV ZFHIE/kV RERMWILEE T/ M)

A2 1233.8 12885 1356.3 24.1
\a! 353.95 410.27 410.27 16.2
V2 353.95 410.27 410.27 7.2
V3 353.95 410.27 410.27 3.6
DB 1122 — 1320 24.5
DL 1122 — 1320 24.5
cl 611 685 761 13.8
M 354 410.27 461 425
2 683.8 718 797.8 14.2
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Fig.2 Schematic diagram of single-phase grounding fault
of HV Y/Y transformer winding at valve side
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Fig.3 Schematic diagram of AC power loss at inverter side
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Tab.4 Calculated results for single-phase grounding
fault of HV Y/Y transformer winding at valve side

i WRHIE/AV RHTL/KA SRR /M)
V1 539 3.620 14.90
EIH 427 6.474 19.44
E2H 381 5.930 26.96
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t/s

(a) MJRWIE

0.02 0.04 0.06 0.08 0.10
t/s
(b) R BUR
B 5 SE Y/Y i 18 M 5k 46 848 4 b
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Fig.5 Waveforms of voltage and energy of arrester

V1 during single-phase grounding fault of HV
Y/Y transformer winding at valve side
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Fig.6 Waveforms of voltage and energy of arrester
E1H during single-phase grounding fault of HV
Y/Y transformer winding at valve side
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Tab.5 Calculated results for single-phase grounding
fault of LV Y/Y transformer winding at valve side

JhE T RHE/KV KR /KA R AELEE /M)

V2 541 1.799 6.38
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wERRWE 7 iR,
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Tab.6 Calculated results for phase-to-phase
switching surge at AC side

wERAY  ROOBE/KV RORHLE/KA ROKRERE/M)
V3 523 0.310 0.145
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Fig.7 Waveforms of voltage and energy of arrester V3
during phase-to-phase switching surge at AC side
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Tab.7 Calculated results for AC power loss
at inverter side

bl igc wRHE/KV  RKHEH/AKA  EKEE/M]
A2 1767 0.634 2.23
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Fig.8 Waveforms of voltage and energy of arrester A2
during AC power loss at inverter side
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Tab.8 Calculated results for full voltage starting
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M 8 T 45 R nT S | 4 r G 8l i 7 o AR de
Tt 3 A 4 T Uk F e A I 0 7 A T R K L R R
1822 kV, i i i 75 #% DB/DL 19 KEE# 4 14.96
MJ; InAE b 12 Bk sl 9 5 ot i B KA R R 933
KV, 383 R A C2 WA KRB 0.71 MJ; 12 kst
iR T H ] B AR 2R A R R L Rl 889 kil
i C1 B RE = 0.68 MJ; B 48 M JL-F A sh{E | it
) g & ] 2% AN T
4.6 1 ETM A £ T 55 18 X o R

M4 H L FR G e A AR N AT T 2 30 X A ik A
BElT | s AE BB L P A R R, & 9 5
TR T TR R B B A R R
1 LR 1852 KV, b4 B R A Bl B 7 A 4 3k L R
R,

o BTMASTMEBE KBPBBITELE R

Tab.9 Calculated results for inverter blocking without
by-pass de-blocking

MEE S RORHE/KV ROKHE/KA  ROKRER /M)
DB/DL 1852 1.059 2.67
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Application of adaptive control based on hyperstability theory
in single-phase active power filter
XU Changbo,LU Wei,LI Chunwen
(Department of Automation, Tsinghua University, Beijing 100084, China)

Abstract: In order to suppress the influence of filtering parameters on the compensation effect of single-
phase APF(Active Power Filter),a model-following control strategy based on the hyperstability theory is
proposed. The nonlinear APF model is linearized and equaled to a combined model of a feedforward loop
and a feedback loop. The control law of adaptive modelfollowing model is designed according to the
hyperstability theory,which makes the feedback loop satisfying with Popov integral inequality and the
transfer function of feedforward loop strictly positive real. Simulative results show that,compared to PI
control ,the proposed control strategy eliminates the grid harmonic current more effectively and suffers less
from filtering parameters,with better compensation effect.

Key words: active filters; model following; hyperstability theory; Popov integral inequality; strictly
positive real; adaptive control systems; compensation
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DC switching overvoltage of +1100 kV UHVDC converter station
DENG Xu',WANG Dongju',SHEN Yang®’,ZHOU Hao',CHEN Xilei’,SUN Ke*
(1. College of Electrical Engineering,Zhejiang University ,Hangzhou 310027, China;
2. Zhejiang Electric Power Design Institute , Hangzhou 310014, China;
3. Zhejiang Cixi Power Supply Bureau,Cixi 315300, China;
4. Zhejiang Electric Power Company, Hangzhou 310027, China)

Abstract: The mechanism of switching overvoltage occurred in the valve hall and DC switchyard of £1100kV
UHVDC converter station is analyzed based on Zhundong-Sichuan +1 100 kV. UHVDC power transmission
project. Different faults are simulated,such as the grounding fault of HV winding of Y/Y converter
transformer at valve side,the grounding fault of LV winding of Y/Y converter transformer at valve side,the
phase-to-phase switching surge at AC side,the AC power loss at inverter side,the full-voltage starting,the
inverter blocking without by-pass de-blocking,and the corresponding overvoltages exerted on the equipments
of converter station are calculated,which provide the reference for the type selection,test and insulation
coordination of station equipments.

Key words: UHV power transmission; DC power transmission; converter station; arrester; switching

overvoltage; energy
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