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Research on application of synchronous alternator in variable
frequency starting diesel engine

Nie Cheng' Jing Wanpeng' Luo Ziyuan' Zheng Shouhai' Wang Jinyu®
(1. Technical Center, CRRC Yongji Electric Co. , Ltd. , Xi'an 710016, China;

2. School of Electrics and Information Engineering, Northeast Petroleum University, Daqing 163318, China)

Abstract: The existing starting mode of diesel locomotive has the characteristics of high equipment space occupancy, low
transmission efficiency and high failure rate. Under the technical background of upgrading of diesel locomotive, this
paper proposes to use synchronous generator to start diesel engine, which is coaxial with diesel engine and can run in the
motor condition, and studies the speed characteristics of the motor condition. Based on the analysis of the working
principle and the boundary conditions of the starting condition of the variable frequency diesel engine, the state equations
of the starting condition of the motor are derived. In order to shorten the solving time and improve the solving precision,
Runge — Kuta method is introduced to solve the above equations. The simulation analysis software is written to analyze
the starting condition of the alternator. The results show that the mechanical torque of synchronous motor is greater than
the maximum resistance torque of diesel engine 12 000 N*m, and can reach 210 r/min in 12 s, which can meet the
requirements of starting conditions. The analysis process can also be used to check the control strategy and start-up
capability of the diesel generator set.

Keywords: diesel locomotive; traction alternator; three-phase synchronous machine; variable frequency starting diesel

engine; Runge-Kuta method
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Fig. 3 Phasor diagram of synchronous motor
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Fig. 4 Simulation parameters of synchronous
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