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Analysis of the operation of the generator negative current protection

impacted on by the electric railway loading

GAO Ran, XU Yong-hai, XIA Rui-hua
(School of Electrical & Electronic Engineering, North China Electric Power University,Beijing 102206,China)

Abstract: With the rapid development of electric railway, the negative current injected to the power system increases obviously,
and effects increasingly on the power system. Based on the regional power supply network of raiiway loading, the simulation model
is conducted using PSCAD/EMTDC. The paper analyzes the negative current that occurs in the generator stator by simulating the.
model, and studies further that negative current of electric railway impacts on the operating characteristics of generator negative
current protection, and that changing the series reactor of the generator terminal affects the negative current in the power system. It
gives some advices about regulating the setting value of the over-load of rotor negative current.
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Fig.1 Supplying schematic diagram in the power system side of
the electric railway loading
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Tab.1 Technical parameters of the generators with

different capacity
REHE ETHE ETHE ThEEH —
B/ AL /kV RLIL/A (=)
200 15. 75 8 625 0. 85 10 000/5
350 22 10 806 0.85 15 000/5
600 20 19 245 0.9 25 000/5
1 000 27 23 949 0.9 30 000/5
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Tab.2 Negative current value of long time continuous operation

of the generator and the time constant for heating caused
by the negative current
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Fig.2 Secondary value of negative current of
the 200 MW generator
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Fig.3 Secondary value of negative current of
the 350 MW generator
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Fig.4 Secondary value of negative current of
the 600 MW generator
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Fig.5 Secondary value of negative current of
the 1000 MW generator
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Tab.3 Adjustment range of the reliable coefficient in theory
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Tab.4 Adjusted reliable coefficient based on the simulation

waveform
RHENAE/MW 200 350 600 1000
REAK K, 2.73 1.75 1.20 1.20

HE 4 040, BT\EWGEBEE, LA ESHS
Bk RER, (B S57EE NIRRTy
ANRAERHAEFP R T REBTERE. T
200 MW #1350 MW FI& HVLRAE 4 s cke
HEERRTITES . e, ERREFFEEE
KT FF s = B R RS 1 T IR BV rR i e 1
X B AT CAZE A2 LA L A8 Tk B T 25 SR B S5 ML &b 1
FFEA, FMAEIER EFEMtE. KEEKRK B
AR R B0 R SR E K.

4 HlimREKRHIRN A FRITRF M

XTAE K 200 MW R HATL, SRAT M5 28 BX R 37T
SRETTHR, A8 LA N & s L5 HRBR T A RSB
SRARAE A B AL 32 47 Fr R TR A 35 - I 6~8 SRR
e A T RBEE.

e e P M Oraphs
g THOMWEER = .

30 .40 50 60 70 B0 90

B 6 REKMIERAD 0.150 H B G F IR

Fig.6 Negative current of the 0.150 H series reactor
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Fig.7 Negative current of the 0.175 H series reactor
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Fig.8 Negative current of the 0.200 H series reactor
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Fig.9 Percentage of weakening the negative current
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Tab.5 Negative current with the change of series reactor

BECEIAH AP FE/A
0.100 0.690
0.125 0.614
0.150 0.551
0.165 . 0521
0.175 0.500
0.185 0.483
0.200 0.458
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