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Analysis on Factors Impacting Secondary Arc Current in 1000 kV Transmission Line
From Xuzhou to Nanjing and Optimized Calculation of Grounding Reactor
Connected to Neutral of High Voltage Shunt Reactors
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ABSTRACT: Taking 1 000 kV power transmission line from
Xuzhou to Nanjing, which adopts the structure of double-
circuit on the same tower, for example, a mathematical model
of this project is built by electromagnetic transient analysis
software ATP-EMTP, then the calculation and analysis on the
method to suppress secondary arc current by adding a
grounding reactor connected to the neutral of high voltage
shunt reactors are performed. The influences of many factors
such as line transposition modes and tower types etc. on
secondary arc current are calculated in details and it is found
that as for the towers with similar structure the line
transposition modes greatly influence secondary arc current,
thus it is recommended that this 1 000 kV transmission line
should be thoroughly transposed twice in reverse direction
along its full length under reverse phase sequence. Considering
various factors comprehensively, an optimized method to select
the grounding reactor is given; and based on the respective
calculation results of three possible operation modes of
transmission line adopting the structure of double-circuit on the
same tower, the recommended impedance value of grounding
reactor connected to the neutral of HV shunt reactors is given.

KEY WORDS: UHV power transmission; double-circuit
transmission line on the same tower; secondary arc current;
transposition mode; shunt reactor; neutral grounding reactor
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Tab. 1 Relation between secondary arc current and
arc-extinguishing time
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Fig.1 Schematic diagram of 1000 kV transmission line
from Xuzhou to Nanjing
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Fig. 2 Relation between secondary arc current and
impedance of neutral grounding reactor



14 SRS

RN — 15 50 1000 KV Fiy LR B9 (16 B i DA 3200 A b 1 it B e AE 15 Vol. 34 No. 11

5004 - HIHET
200 - RIET, (7B
200 —— FIET, (7L

PR KV

600

800
Pt AT ILHUQ

E3 mERESEtEBEEXR
Fig. 3 Relation between recovery voltage and
impedance of neutral grounding reactor
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Fig. 4 Transposition mode
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Tab. 2 Calculation results with once transposition
in reverse direction
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1000 138 417 286 1012 385 117.7
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Fig. 5 Twice transposition mode of transmission line
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Tab. 3 Calculation results with different
transposition modes
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Tab. 4 Calculation results with different tower types and
average heights between lines and ground
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Tab.5 Calculation results of secondary arc current

with different short circuit positions A
W A BT 217 2 21753
TR 5.4 19.1 19.0
L/6 4.4 15.7 19.0
2L/6 3.9 13.5 17.7
3L/6 4.6 10.2 15.0
4L/6 6.9 12.0 17.8
5L/6 8.4 14.8 19.0
Bl 10.6 17.5 19.0
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Tab. 6 Calculation results of secondary arc current

with different grounding resistances A
FH /O 1247771 B 2 184777303

0 10.64 19.16 19.15
100 10.63 19.15 19.13
200 10.61 19.12 19.10
300 10.58 19.08 19.04
400 10.54 19.02 18.97
500 10.48 18.95 18.87
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