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Fig.1 System model
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Fig.2 Negative sequence chart of
six sequence fault components
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Tab.1 Relationship between negative sequence phase
and fault of double lines on same tower
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3 IBIC -90° 8 I ABCIIBC  180°
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5 IBCIIC  -30°
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Fig.3 Phase charts of negative voltage
and current for [ AG, I BC

3 a0 AR BT 1 B L R T BT LR
90° , 17 JF J5 1] JC A4 iy Ay 1E Ty ) 5 [A) B DR A 2 1)
T 5 1) JC A B 0 7w iR (2) ATAT, Y
Cymy> Coy B PR3 3 14 B0 B S0 AH 67 6 17 97 ) FL TR
90°, B ¢ Jy 1o g A 1 S 1E Ty 1), (H BL AR 37 4 B2
J¥ 77 0 JCAE RN TT 1 Cyn < Co B, 7977 3 19
B HL G AR A 3 JS B0 LR 90° , 5 [l T A Oy
J7 ) AR 4 W R TETT 152 Copn= Co B, U
SR 3 TR 0,

2.2 IBIC #B&, IABIBC # &

MRPER 1 AT, IBIC 8 A arg(In/In) =
—90°, 255 3 (1) ~ (3) AT 1 Mo Al o AR 7 T an 1] 4
JIR .

& 4 A, &4 TBIC SRR, T R0 )7
FEL 37 68 T 17 FEL R 00~ 90°, 1 [m1 £k 1% £ )7 R 3t A8 i
7 HL . 90° ~ 180° , MR 45 171 7 J5 1) 7T A4 3h A H i |
PP 1 FNARY 3 B mT LURIK R E Jr 1), [ B OR3P 2
AP 4 o] LU B R 1E 7 18]

B 4 1BIC #FE 5 FF F % F i 48 4
Fig.4 Phase chart of negative voltage
and current for [ BIIC
2.3 IBCIB#&
MR 1 AT LARNGE | %4 1 BC I B BB A7
arg(In/ Iny) =30°, 45 G 2 (1) ~ (3) ) 5 P H Akt AR
LA 5 fs

5 IBCIB & P& B ERALE
Fig.5 Phase chart of negative voltage
and current for [ BCIIB
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Fig.6 Phase chart of negative voltage
and current for [ BCIIC
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Fig.7 Phase charts of negative voltage and
current for 1 AIIBC, I ABCIIBC, I ABCITA
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Fig.8 Wiring diagram of simulation model
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Fig.9 Phase charts of negative sequence voltage
and current of protection 1 and 3 for [ AG
3 R B0 0 L B A (R AR R X i T A
I MTEEAT R AR S A T AT R AR — 2, 3R 2 i
TR e AR AR MM 10 9% b5 ELAE AR
T KT B R R GE, XU A% il 47
T T IT IR SRS SN 3 R
R2 BEWMYEEBFERTHFRR BERMUE

Tab.2 Phase difference between negative sequence
current and voltage for different fault conditions
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1 AG 94° 90° —88° 95°

I BCG 89° 91° -90° 87°

IBIICG 37° 66° 138° 113°
I BCIBG 113° 101° 36° 73°
IBCICG 73° 82° 130° 101°
IAIBCG -137° -167° 46° 32°
[ ABIIBCG 10° 24° 176° 163°
I ABCIIBCG -29° 62° 112° 97°
I ABCIIAG  -61° 32° 106° 106°
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Tab.3 Behavior of negative sequence directional element of double lines under different fault conditions
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Analysis of negative sequence directional element behavior
in double lines on same tower
GUO Qiang,SHANG Haiyi
(Ningbo Electric Power Bureau,Ningbo 315000, China)
Abstract: The performance of negative sequence directional element widely used in conventional transmission
line protection may be affected when it is used in the double transmission lines on the same tower. Based
on the characteristics of double lines on the same tower,the behavior of negative sequence directional
element under various fault conditions of double lines on the same tower is analyzed with the six-sequence
fault component method. Results show that,for the inter-line faults of “1 BCII BG” and “1 BC 1l CG”,the
negative sequence directional elements at both side of II line may refuse to operate;for the inter-line
faults of “I ATBCG”,“I ABCIIBCG” and “I ABCI AG”,the negative sequence directional elements at both
side of one line will refuse to operation. Results of simulation with PSCAD/EMTDC verify this conclusion.
Key words: double lines on same tower; negative sequence directional element; inter-line fault; refusal of

operation



