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Fig .7. The machine modelling of transient process-

es at current of stator, rotor of synchronous machine at a 

soft start with  steel saturation 

 
Fig. 8. The machine modelling of energy consump-

tion at a direct start , start with saturation Eenas  

and at a linear start Elin 

2. The steel saturation of the synchronous machine lead to high-frequency generation, modulated by low-

frequency ones. The amplitude of peak current can achieve 40-90% of nominal values of the current.  

3. The energy consumption at a linear start is 30 - 40% less than at a direct start. 
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RESEARCH OF THE POWER EFFECTIVENESS OF THE TRACTION  

ELECTROTECHNICAL COMPLEX MOTION TRAJECTORY REALIZATION IN A 

TROLLEYBUS WITH PEAK MOTOR EFFICIENCY 
 

Introduction 
The requirements imposed on traction electrotechnical complex are increasing day by day. This is ex-

pressed in raising evaluation of quality, ease of implementation, efficiency, reliability and performance when the 

necessary criteria for optimality [1] are met. 

The control systems of traction electrotechnical complex (TEC) of city electric transport are diverse. They 

are formed by power electric circuits, which include traction DC motors and devices, machines and converters 

and auxiliary circles, which include auxiliary electrical machines, heating and lighting devices.  

Considerable part of the trolleybuses, operated in the cities of Ukraine, are equipped with rheostat-contact 
control systems (RCCS) of traction complex [2], the simplified structure is given in Fig. 1. 

 

DC motorFilter Block contactors Pulse converterContact network

Resistor assembly

 
 

Fig. 1. The structure of the electrotechnical complex of trolleybus with RCCS 

 

Such control systems of traction electrotechnical complexes have certain advantages: simplicity of con-

struction and repair, relatively high controllability. They are characterized by some disadvantages: significant 

weight and dimension parameters, have high level of electrical energy losses in the resistors. 

Development of power semiconductor technology has allowed a new quality mode control system of trac-

tion motors: thyristor-pulse, later – transistor-pulse [3] regulatory system, which simplified structure shown in 

Fig. 2. 

Transfer to noncontact pulse control system significantly changes the scheme and the working conditions of 

traction complex of trolleybus, improving the traction performance and enhancing economic efficiency of elec-

tric traction. Stepless control provides automatic control of the engine, allows to obtain any traction characteris-

tics. Soft start reduces energy loss and improves acceleration of trolleybus at start without increasing engine 
power, simplifies power circuit trolley. These control systems provide work of traction complex of trolleybus 

type ZYU-683, 14 Tr [3]. 


