HL T 5 AR 2 4R Vol.37 No.6
JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION - 187 -

¥37% Holll
2023 46 A

DOLI: 10. 13382/j. jemi. B2206166

—MTHRGHERBEFBRBEGRERTE"

AR & AH
(R ERFHSSAIMLTEZERE ME  330013)

 OE AN OAE G R T LR S 52 TR R S AR B 0 e R £ [ R R — R TR R LA S s, 1 SR
T T8 BRI AL EE R RS T B PR AL R R | () LA AT T PR LR M R 2 T L R B A 1A T P TR P A P R
R FLR I T I L B | TR0 T B 45 T 8 79 i P T P (L 5 () P 13 22 5 e R RDRE T BEAR AL
5 B A A TR R 22 (B Dy B30 O PR ESORIE I (B SR TE A L B, T X 25 SR AT M RB IR, SE R4 SRR 5 Ik )
A B 25 SRR SIE TP S 455 43 iR 2% (MAPE) iy 14. 31% , 1845 BEAR b A H RSB0, DT 560 31E JIT 22 38 1 by BELAR 8D vk
B SE R AT

AR JOAE SR PR TEE RRLBE ; SO e RO AR R

FESES: U284.2 XEFRIRAES . A EXRREZRSEKRE. 580.3

Method for ballast resistance estimation in jointless track circuit

Zhang Yongxian Huang Shengke

(College of Electrical and Automation Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: Aiming at the problems that the ballast resistance in the jointless track circuit is easily affected by the working environment
and the implementation of field measurement is difficult, the ballast resistance estimation method is proposed. Firstly, according to the
two-port network theory, the transmission model of the jointless track circuit under the adjustment state is constructed, and the influence
law of ballast resistance and compensation capacitance on the voltage and current value at each end of the track circuit equipment is
analyzed by simulation. Secondly, based on field microcomputer monitoring data, the error between the simulated value and the
measured value of the voltage and current at each end of the track circuit equipment is calculated. Finally, the particle swarm
optimization algorithm is used to estimate ballast resistance value by regarding the track circuit transmission model and the error value as
the adaptation function and the algorithm adaptation value respectively. And the results are used for performance verification. The
experimental results show that the estimated result of this method is verified and the mean absolute percentage error ( MAPE) reaches
14.31%. Thus, the calculation accuracy of this method is better than that of the rail entry voltage method, which verifies the validity and
feasibility of this method.
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Fig. 1 Jointless track circuit transmission model
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Fig.2 Main track section equivalent model
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Fig.3 Indoor and outdoor device port value calculation model
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Fig. 4 Impact of ballast resistance on the terminal voltage

and current value of receiving equipment
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Fig.5 Impact of ballast resistance on the terminal voltage

and current value of sending equipment
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Fig. 6 Impact of ballast resistance on K; under compensation

of disconnection fault and normal capacity
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Fig. 7 Impact of ballast resistance on Py under compensation

of disconnection fault and normal capacity
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of disconnection fault and normal capacity
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