F2TEFESH
2007 £ 8 A

Vol.27 No.8
Aug.2007

® 0 & % kS

Electric Power Automation Equipment

% LR B MR AL 1 B & Y
L B 4k WL 45 BF %0

Mo 2 WGy RARAR IR 3
(KymIXF A5G EIRFR, #Hd K 410076)

WE, RET— AL TAERREVYH D ER AR E L E, xR F 8 BB G E 5 LRTEE
LR SR b B TR B AR R W G E R MR AT R T R A
W RS ARMACE B E B IR R AR, R T %k BRI, oM T LR, o
TSR TR gk B A AR MR W EF RAFHAE, o EA, RP B ES MG A
EEfR GBS - TRSGRT BN A RGFEDEHO L ERR LA F @
B, A, CRLARXE, ZUREENRHAGRZ AN AAKRSHFHEH w94 5, Matlab
ARSI ER KR Zs% e B LA RIS,

K, ARk e R, RAFEAESMEEA,; e, Matlab 5 A&

FESES: TM 774 X ERERIRAD . A

0 515

AR 2 i e T R R e Y T 2P 5
v 42 s BELAC 20K HL 4% 140 1 R X i/ H, o e I 5 |2 1
PR RN T T e REEA B R L,
AT o Al 3 i v BELX B 47 DA 2 ) A ol DRAIE S 7R 1
7 T P S 4 i B T 4 HL A G AR R R B R, A%
1A Hc 3 B 0 L 85 ph T a9 R L A B2 ) 7T ) R
s AR B A S SCHR BT A A 3 I T 4 L A
BB R Y S RS N B R R AR A
HL PR A2 A 177 IR e el BEL 470 40K i % T

75 B #1:2006-10-10; & [ H #3:2007 - 03 - 06
BEEWB . & B4 F /T HAH3 8 (06C127)

XEHS: 1006-6047(2007)08 - 0047 — 04

I3 AR A ], DRLHO o 2 ORAPIE8 10 Sk 3
Il P HL A 40K VL 2 R G S 1l B
SCHR[12 ] rh 2l 17 Fi T 0 288 7 ED0 4k H 48 B9 PR E A AR
RERZ M 5 B SR o34 (9 4 M AR AP — AR 2 5 & )y
PRAPEC S 21, 2P W R A Al B4 3 7 R A 4
R A r T Ll A B S R I e 9 e LAY A2 AT A
By B AR A5 B0 B A LR U, T SE B89 3 A
G R ok 2 i e SR A ARG 9 A IS R, HL gk R
i B SRR 32 T fer FL R R SR G O R TR, A
S22 R A 67 T 26 FRL N s S 52 R0 DS T R ) 2
PRAP s 1 R A M SR i 2k i 25 e R U B 1, B
A IR BT [ DR 2 F A BT R R R 2R S
P, H )T H He AR Ak 1) 2 b BH B 4 v i 76 LR 4 0
R i 5 R, GRS 52 3k 952 F L A RE T W O B8 7



@ R RS

£27%

X 2 v s WA B9 1 3 RN B B 4k FRL 8 sl VR R 20 A
(LAl L, PR T ek A 1 O A ) O 0, Ak — 25
T A v 45 i 52 ok 9 L BH B E T, I T Matlab A
B AT Lo AT 89 7 3k 6 2 R H R AR AR AR A A B
24 i A I TEREREAT T 0T

1 5w s B Ak ity BELT 48 L 4 1 3 10 30 A
RS b

R I B e [ ok 3 R BT (R 47 XA 52
M, 7 U 2 42 s BEL 470 0k Ht 45 1) 8 A 45 P o o 3 98
HLBEL AR AL . LA T Bz 68 X v 1 2R 48 A1), 5
T K sz P R, A T AR # (CSCh B LA
FE SRR Ay 9] ), WL v B A 7 1o A BT 1 B 7R i

HBEREWME 2 R, B2 B M Lok N
(a)y M ] N A 2% Ay, | '

Bl 2(b) R N Mim M A% =z 2 =
B U WA B~z

B 5 T 0 P T T M
i 1 L LR L B
R, Mk 0~ oo (725 1 5 I 30
PRI A

IKA

B 1 WkBENRE
Fig.1 Dual source
power system
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Fig.2 Voltage and current phasor diagrams
when phase A is grounding
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Fig.3 Operating characteristics of
positive directional earthing
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Fig.4 Operating characteristics
of reverse directional earthing

AR B W) B 5 1 S B RAR Rl Bl A
Rt n UL, 2 P A L I RS AR R, 4k L AR TS A T Y
J7 1P, ELoTad 6 e B AE I ik

3 Ak ER SRR R Matlab 7 520 B

T B EZRY BRR AE AR AR 1 3 I BH BT 4k
PR B AVETERE , B Matlab & A4%%F — 45K 300 km fY
500 kV @& IR IET T A AT TR, RS
LR 1 TR, Hod i e 2R ISR A S B A
HHERGESEAT .

RE B Zy=7x=5.74+j14.1 Q

AIKBH R, =0.027 Q/km, L,=0.86mH/km
€,=0.0139 MF/km, r,=0.1984 Q/km
Lo=3.6 mH/km, C,=0.00978 MF/km

242 5 00 L YR R SRR 0 22 60°, BE S X R 2 B 4
K1) 85 %,

X 2 L RS AR AR A 1) 42 b BH T 4k P 25 3 A4 4R
PEREAT AL B 8 arg[Uop/ (Upe’™ ) THY M E
(AR BE ), Ak LS 20 S0 2220 2% rEL RN 32 LA i
R e RO AR 3 S 1) T TE T T AR 9 B
150 km 4b G5 AR 3798 K 3 230 km Ab R 350
HEB 300km 4k 5 >, 2 PEHLBEA 0 284K 3) 300 Q (25
K30 Q), gk #5 S ERE N 90° < arg(Uge +
Upo) < 270°, {5 EATRZERILE 1,

MR T 45 BG5S ] UL | i & 2 o I S 37
N, 6 GR350 BP0 28 7 H R RS AH AR fb 4k i 25 ER A
AR5 B B Ak 8 L BELAE 77, L e R T 0 o R

p=arg (E\/ Ugao)) (12)  ZhyEm R
k1 HESWER
Tab.1 Results of simulation analysis (©)
R/Q % Bl Z B
' I d EMEE 150km 230km 300km O IEMMEE 150 km 230 km 300 km
0 -31.13 -164.10 -159.0 -148.50 21.53 29.58 166.6 1639 -177.70 -48.08
30 -57.84 -157.67 -1259  -120.22 -70.12 -9.27 -176.9 -140.6 -130.56 -79.02
60 -70.41 -152.43 -112.6  -11091 -76.71 -34.12 -158.1 —112.1 -110.42 -82.65
90 -77.08 -148.31 -106.2 -97.98 -78.86 -46.64 -140.6 -101.0 -96.35 -84.13
120 -81.10 -145.03 -103.06 -96.05 -79.93 -53.53 -126.8 -95.61 -9223 -85.01
150 -83.77 —-142.37 -100.1 -9437 -80.57 -57.78 -116.7 -9242 -87.69 -85.61
180 -85.66 —140.17 -98.56 -9091 -80.89 -60.32 -1094 -90.35 -86.35 -85.90
210 -86.03 -138.33 -97.25 -87.69 -81.29 -62.41 -104.1 -88.89 -86.01 -86.18
240 -86.76  -136.77 -96.26 -87.26 -81.49 -63.96 -100.1 -87.81 -85.76 -86.34
270 -86.98 -135.43 -95.78 -87.25 -81.68 -65.38 -96.96 -87.02 -85.61 -86.50
300 -87.07 -132.98 -94.96 -87.13 -81.83 -66.32 -9450 -86.32 -8545 -86.61
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Study on adaptive impedance relay with zero sequence
voltage phase shifting and polarization
YANG Lan,YANG Ting-fang,QU Gui-yin,XU Li-ying
(Changsha University of Science and Technology,Changsha 410076, China)

Abstract: A grounding impedance

relay based on adaptive principle is proposed. Based on the

characteristic analysis of the adaptive impedance relay with zero sequence voltage polarization,the

adaptive control method of zero sequence voltage phase shifting and polarization and the principle of

phase shift are explained by analyzing the adaptation mechanism of grounding distance protection to

transition resistance. lts action criteria are given and its operating characteristics are demonstrated.

The theoretic analysis shows that, the relay has better performance,such as quick response and

simple composition. Tests show that,the relay enhances its ability of transition resistance adaptation

and has explicit direction without voltage dead zone. As fault component relay,it is not affected by

load components and power system vibration. Simulative analysis with Matlab proves that,it has

excellent operating characteristics.
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