EMBEIH
2014 ¥ 4 A

% 0 6 # & B

Electric Power Automation Equipment

+ 800 KV 55 1 L o e 2k i B e o
PN BRI PP IR % 1 s
AR RA 2 Fok AR B 2

(L. REITLERY BAIRAAHLFRR, LLI 5 RE 150001;
2.AMBEIRY wATLRER =& LU 650051)

Vol.34 No.4
Apr. 2014

WE., EARELUEERLANAERF LR KBAATARBTEAAAMERERE T AT AT LA
FEOMEIEFEL, AAALHEMEL(ANN) G IEL M R HEENEMR A E T A RH & RRUE |
AANN A A A DA T RO FEFRERREZEIBREETRENDERES FHEEARLAER
xS AP 2 WGBTS MK, PR AW R SR E AR E SR A Z HRIGM T HAE & T 0

BT, HFFREREAN IR ZFAERRLR & A R E RIS T 34k 50 3E
FEER. o EHmy, AAmb, BAME, HEAF, PERTE, ATAZME, KELE

FESES, TM77 XERARIRAD . A

0 3l=s

R e s L i P A T P G PR R R P R 4
HEIEAE Eh TR, MEILRE R,
s RIS PR T A 18 LA e S T VR
HEE L,

T L A P 2 B ) P 2 SR FH U A
e S AT YD FEAEA -1 73 Jhg W L 3, A
Ui A3 I PR Y B S 1 AT BPCR A RE R,
T A 4G 2 I VO 1485 R A A | TR Sy AR Wi
B A PR M A — 0 0 P 0 W ) XA i 12 2k
R, BRI AT IR BE VR Y SCHE A 2 AT Sk B
Il A A I S A D Sk TR TR ME B T 22
SRR RS IR R O o A A I B X
Ui i v B R T S O 14 - D HL T R LU DB
U2 5 R ) 0y B 2 S A W Sk W R AR A 7
¥ S ECER N AR E S 2 AT PPk INHE, 1T
e I P92 — L3Sk U3 2R W D) I ¥ v 0 S B
LT FE PR ORGS0 M A R

2L B R A IR R R AT I 7 R A 0 S
O [ Sz 4, e I s A7 D P S R | A R Y
R/INBE R B A SCHR [ 6 - 7 1 Xk 5 it A FL 2
B et )P P A A AR AT I S L Y
TiiE A T A AR R B YOG R R
i HE.2013-05-01 ;1@ BHA.2014-02-12
E&TH. BRAARMAFEETHMA (50977039,50847043,
90610024,50467002,50347026,51267009,U1202233);= # 4 A
KA FRAE LT B (2005F00057,2008ZC016M,2010720) ;
= i BAE XN B (2003GG10)

Project supported by the National Natural Science Foundation
of China (50977039,50847043,90610024,50467002,50347026,
51267009,0U1202233), Yunnan Natural Science Foundation

(2005F0005Z,2008ZC016M,2010Z20) and Science & Technology
Key Projects of Yunnan Province(2003GG10)

DOI: 10.3969/j.issn.1006-6047.2014.04.024

T A BT A A T A AR A R E
VAL T I ST i U Sk e TR | LR R il e
Je AT B — Bl AR AR U A R B AT i Sk
(75 12 AT AR 1A A3 3k ) 00 RS A A A4 T [
ARSI RSB PE . SCHR[ 8 19 T —LL [ A i
AR IR 3 1Y 7 3 QARG 8 BL AR 48 (FFT) (2455
5325 (MUSIC) \Prony 54545 (BN £ 8] JF 17 19 5 ik
B L 2 B G ()R 5 A P 3 BIR AR T B G X A
AR RS BRI A — e S B T DN BERS B2

SR AR RN ) R T AR B R BR T
T LA BEAT oAl Hh 2 0 A B AT AR
SR A Ay | NI R 85 e AT O 7 1 0 T
L VL L e R IR B S BLAT IR 0100 AR SO AE o)
A U A P 2 S A 0 I AT AR Y Rl B AT
PSRRI AL L A 3B TR A T IO RE BRI
AT B A& T I B 8 0 A2 A 4R R 7 AT A3 B S0 A
RE B | B UL H R B R A T I /N BB R R
BRI RS B R T B A AR SCR T T
22 28 A 2 1 R B0E I 005 RE ), R IR A s
PR HLVE M HT A BP (BackPropagation ) fi 28 9 45 11
FEAS TR e 0 i 28 0 2 BEAT I 25 0/ A R v T
L A L £ B I L I N T T 4% (ANIN) AR
3 e A [ 3 v B 7 A ) e B 2 g K o YO B
17 FLEE SR A i 312 77 12 5 30 A0 il e 5 o7 FLAT 3K
ol PR T S A AR A P A 280 e e 1 Al B 00 3
Sk TR 3] PRI AR GV 0 A B [T A A0 23 1 (1) i

| HEEERLRERFERMEHEE

1.1 BEEEREREREN
AR 1800 kV =) HrE K Bk R A S
B ARG MK 1 s, B SR £k B i ik 45



(14)) ® 0 8 & iR B

F34%

2 i Bk 2

fﬁﬂih%ﬁ NEREET ?rﬁ SR /IR

/u J—‘%Ig

®7

L%
COD

HE O OHW e
WIETS WE LA i
T T

3 PR
UE I A ? ‘.’

He il

2L

DA

=5 W

FUCBSTAY  HWMARE CFRORiE

Bl ml BeEERPEEERELEN
Fig.1 Structure of Yun-Guang UHVDC system
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Fig.5 Fault components and voltage
traveling wave grid
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Fig.7 Inherent frequency and spectrum
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Blocking and deblocking strategy of single UHVDC converter group

under joint control mode of dual 12-pulse converter groups
LI Dongxiang', WANG Yuhong',DING Lijie*, LI Xingyuan',DAT Hanguang',SU Guoliang'
(1. School of Electrical Engineering and Information,Sichuan University,Chengdu 610065, China;
2. Sichuan Electric Power Research Institute,Chengdu 610072, China)

Abstract: The blocking and deblocking strategy of single converter group under the joint control mode of
dual 12-pulse converter groups is studied with PSCAD/EMTDC for UHVDC power transmission system. The
sequential control and timing coordination of firing angle,ignition pulse,bypass switch,bypass pair and
online controller parameter adjustment are analyzed. Simulative results show that,the deblocking of single
converter group should adopt small firing angle under the joint control mode of dual 12-pulse converter
groups and the rate limiter and value limiter should be added in series after the firing angle limiter is
disabled to improve the dynamic performance of DC operating parameters during the deblocking;while
during its blocking,the firing angle should be adjusted to 90° at a certain rate and the bypass pair should
be put into operation to speed up the blocking process. Case studies show that the proposed strategy meets
the requirements of UHVDC single converter group blocking and deblocking operations.

Key words: UHV power transmission; DC power transmission; joint control; 12-pulse converter groups;
control
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Fault location based on wavelet energy spectrum and neural network

for £800 kV UHVDC transmission line
LIU Kezhen'?,SHU Hongchun'?,YU Jilai', TIAN Xincui?, LUO Xiao®
(1. School of Electrical Engineering and Automation, Harbin Institute of Technology,Harbin 150001, China;

2. Faculty of Electric Power Engineering, Kunming University of Science and Technology, Kunming 650051, China)
Abstract: The inherent frequency of fault traveling wave is mathematically associated with fault distance and its
transient energy containing rich information about fault distance is concentrated around this frequency. Because
of its fitting capability for non-linear function,an ANN (Artificial Neural Network) model of HVDC line is
built to locate its faults. Based on the equidistant characteristic of wavelet transform,the transient energy
spectrum of line voltage modulus at one end is extracted in seven scales,which are used as the samples to
train and test the ANN model. The proposed method takes the inherent frequency band,instead of point,to extract
fault information,which is easier and more reliable. Results of digital test show faults at any line position and
with any transition resistance can be accurately located.

Key words: UHV power transmission; DC power transmission; inherent natural frequency; physical boundary;

wavelet energy spectrum; artificial neural network; electric fault location
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