538 % 323 1 R hHEREPF DL IEH Vol.38 No.23
201012 H 1 H Power System Protection and Control Dec. 1, 2010

B 4T F oM R X IR RYFIE L 8 = 1F] EMTDC (i E o0 R

& &, e, R

(eHBEITRFEAFR, K M 510640)

FE: FIATF R AT E XA T A AL LMEATRIA WRAR S, 47 3= AR & R f B iR, KA
BMTDC 55 FI AT RS A& $ @ ZFgARA, @IEAPAFE A6 ) & R AT A, ARASKE. ABAEFEEFE F2
ERERra, HEREM, FELALZEL REAHFMX, REBLCAIEERHKKEAKX, RHFRS @ LSRG LS
LA KA IR,

KR RIAFF R0 LI, wadnd; HFHAE, EMIDC FHuiki, Rk

EMTDC simulation of outage line closing for transmission circuits lines parallel connection on single tower
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Abstract: Due to the electromagnetic coupling from the other operating lines, the inrush and induced currents on outage line will be
excited when switch is closed. In order to study how the related factors such as length of parallel lines, load power, tower type, etc
influence the swich closing, this paper builds double circuit and multi-circuit on the same tower models by EMTDC and simulates the
closing process of outage lines. The results show that the inrush currents are mainly related to load power, the induced currents are
mainly related to line length, and the inrush and induced currents are larger on the multi-circuit lines than on the double-circuit lines.
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Fig.1 Model of double circuit lines parallel connection on

single tower
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Fig.2 Model of tower structure
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Fig.3 Double circuit lines inductively coupled circuit
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Fig.5 Conductor parameters of tower model
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Fig.6 Electrical connection of transmission lines
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Fig.7 Processing of outage line closing on terminal
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Tab.1 Inrush current and induced current of outage line closing
on terminal
e il LA / A
1 km 10km | 20km | 30km

10MW | 111.51 | 11242 | 113.44 | 114.56

20MW | 121.67 | 122.62 | 124.18 | 125.40

30MW | 130.71 | 131.52 | 132.79 | 133.91

40 MW | 137.58 | 13842 | 139.79 | 141.01

S0 MW | 143.76 | 144.58 | 145.71 | 146.81
TSN / A
1 km 10km | 20km | 30km

10MW | 3.655 3.716 5.002 7.742

20MW | 3.728 3.790 5.102 7.831

30MW | 3.838 3.902 5.252 7.893

40 MW | 3.907 3.983 5.352 7.964

50MW | 3.984 4.105 5.452 8.288
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Fig.8 Variation of inrush current with increasing line length on

different load
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Fig.9 Variation of induced current with increasing line length on
different load

3.2 RETHE EEFNE R B E A 20

2 Bl LB K Ly 10 km, NG 10
MW I fT#3, ARAER PR T EHE 10, 456% 1
A, S 2 (R AR RN, bl e R
CERI L5 s ay N oIV W RS 21|11} oy N R (s s
FIEK Y, HL R B /N o

FIAMEARTR R PIECR, ks AN, B i b
TE T T 214 1 1) B4 0 177 5 A k) o
3.3 AHHREZELKHE

FEAR LSS =B W B M ep,  E B0k [ AT
B3 0] K 4 [ 2 % 1 A DK 4 SRR TR AT - 4 X ] 2 i
VELLEE . AFEERRCR A 2 (b) FioRgit, T
Bxngmaig s, Selmas i Ake, K
SCUG A Ay AT AT, £ R A

)5 3 [R50 1) b )2 500 — [P 2R 6 1 3 18 1T,
g FERBEMRIL S, —RlIEEIEAT,
Iy [R5 32 ) B il AR A 2

&R 2 FRIIEREL 4 MTER R T RS B & R
ENRAVE A
Tab.2 The impact of different power factors on inrush and

induced current of 4 tower types

[SEtn! w2
coso M /A | BRASHRE / A | R /A | RS / A
0.9 (%) 112.98 3.725 118.93 3.913
0.99 (%) 112.76 3.721 118.40 3.907
1 112.42 3.716 118.04 3.902
0.99 112.08 3.710 117.68 3.896
0.9 111.74 3.703 117.33 3.888
Lt P72
Ccos@ PRI /A | R / A | Rl EUE /A | BRASHRT / A
0.9 (7t 102.64 3.373 107.48 3.540
0.99 (%) 102.05 3.368 107.12 3.535
1 101.74 3.363 106.80 3.530
0.99 101.43 3.358 106.48 3.525
0.9 101.13 3.351 106.15 3.518
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Fig.10 The impact of power factor and tower type on the inrush

current and induced current
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Tab.3 Comparison of multi-circuit lines parallel connection on

single tower

A M A | N LA
P ZER 112.42 3.716
2 118.04 3.902
A7 101.74 3.363
A2 106.80 3.530
[ 3 137.38 3.447
[ 4 [n] 155.46 4.673
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