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Abstract 

With the continuous development of military equipment and technology, the demands for mobile power station, especially the 
vehicle hydraulic generator set, increase rapidly. In order to improve the transient index of the vehicle hydraulic generator sets 
which has low-frequency characteristics, the typical hydraulic control circuit of vehicle hydraulic generator sets and the influence 
factors of transient index were analyzed by way of contrast methods between theoretical analysis and experimental results. The 
transient indexes improved obviously when adopting hydraulic control strategy and electrical control strategy with the current 
signal feedforward control and implement PWM constant current control mode. Then the new experiment results were analyzed. 
© 2016 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the organizing committee of the 13th Global Congress on Manufacturing and Management. 
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1. Introduction 

With the continuous development of military equipment and technology, the demands for mobile power station, 
especially the vehicle hydraulic generator set, increase rapidly. 

The vehicle hydraulic generator set technology program at home and abroad is like this: using the onboard engine 
as the power source, then the engine, through the transfer case, supply the power to the hydraulic system, finally the 
hydraulic motor drives the generator to generate electricity. The control block diagram Fig.1 is shown as below. 

Generally, AC synchronous generator is often used in vehicle hydraulic generator set, the relationship between 
output AC frequency and the rotor speed is shown as below: 
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Fig.1. The control block diagram. 

In the equation, f is terminal voltage frequency; n is generator speed; p is pole pairs, p value is 2 in the 
experiment. According to equation (1), there is a fixed relation between the output frequency and the generator 
speed. The generator speed fluctuation rate is the output AC frequency fluctuation rate. So generator speed n should 
be considered greatly. The controlling of the speed n is the most difficult part among all. 

Since there is no specialized national standard for hydraulic generating set, the national standards of reciprocating 
internal combustion engine-driven generator performance are utilized instead. According to GB/T2820.5-2009, its 
national standards are shown as Tab.1 

Table 1. Reciprocating internal combustion engine-driven generator performance level. 

parameter G1 G2 G3 

100% Sudden decrease frequency ≤+18% ≤+12% ≤+10% 

100% Sudden increase frequency ≤-15% ≤-10% ≤-7% 

Frequency recovery time ≤10s ≤5s ≤3s 

In the parking power generation, Xia Shengzhi and other researchers, worked in the domestic Tsinghua 
University Department of Automotive Engineering and State Key Laboratory of Automobile Safety and Energy, 
carried out some research on it. The dynamic and static regulation rate of 12Kw generating unit parking power 
system is 2.1% and 0.89% under 6Kw sudden load . He Guoben, worked in Military Transportation University, 
also do some relevant experimental research. The results show that the frequency of the output power can meet the 
standard of the national Class  power station in GJB235A-97 when the generator is working steadily and load-
reducing. But the above two solutions are not high hydraulic transmission efficiency . 

The performance level is not very satisfactory due to the hydraulic system low-frequency characteristics. Except 
special requirements, the transient indexes are generally not regarded as a hydraulic generator assessment indicator.  

Foreign scholars have also carried out a lot of research on hydraulic power generation. In United States, a 
hydraulic company developed a walking generator set which the maximum frequency error is ± 3Hz when input 
speed change is more than 1000r/min. A hydraulic power generation equipment, designed by one company in 
Finland by means of throttle principle, has low cost but only 5% steady-state accuracy and low transmission 
efficiency . 

Therefore, to meet the special needs of the industry, the influencing factors of the transient indexes will be 
discussed, then the new control methods will be proposed. 
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