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Abstract 

The circuit is designed to meet the conditions under which the oil recovery is enhanced under a 

DC electric field.The minimum voltage stress passive lossless Buck buffer circuit, soft 

switching technology and dual closed-loop control circuit are combined to design a regulated 

DC power supply, and given the design part of the circuit diagram and the realization of the 

process, providing stable DC output to an external DC electric field. Finally, in the MATLAB 

software to build simulation model to complete the DC power supply design and design 

feasibility verification. 
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1. Introduction 

Nowadays, by external direct current electric field to enhance the ratio of oil recovery is a new 

technology to improve oil recovery[1-3]. As the shortage of petroleum and gas resources has been a 

major problem for all countries in the world. Our country’s major permeability oil fields in 

intermediate or advanced have entered the high water cut stage[4]. But most of the discovered 

reservoirs are low permeability reservoirs, so the method we used before can not meet the new 

technical requirements[5].And the method of enhancing oil recovery by external electric field has a 

great future. 

The research shows that the effect of the applied electric field on the water saturation in the gap model 
of the low permeability slit medium is more obvious, and when the applied DC electric field is 160V, 

the effect is obvious in the different slot width model. It is determined that 160V is the optimum 

electric potential of the applied electric field. 

2. DC regulated power supply circuit components 

In this paper, the design and simulation of DC regulated power supply are completed in MATLAB 

simulation software, 

In this paper, the use of MATLAB simulation software for DC power supply design, circuit structure 

shown in Figure 1 

The analysis of the work process of DC regulated power supply:The input is  220V AC, through the 
protection circuit, full bridge uncontrollable rectifier, the voltage becomes DC 310V. Using soft 

switching technology to achieve the purpose of reducing the loss of Buck voltage conversion. In order 

to avoid the input voltage fluctuation to ensure that the output is stable, adding a negative feedback 

adjustment part, sampling voltage and current in the post-stage output , the adjustable PWM pulse 

signal can be produced by sampling, comparison and amplification of several steps to  control the 

switch and then make the appropriate adjustment to stabilize the output. 
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The design of the 160V DC power supply can be divided into three parts: The first part of the input 

circuit is not controllable rectifier module, the circuit module function is to ensure that the input AC 

voltage is stable and reliable, and voltage rectification.The second part is the Buck buffer circuit, its 

function is to use soft-switching technology to reduce the voltage stress switch, than it can reduce 
losses and reduce interference to maintain voltage stability.The third part is the double closed loop 

control circuit of PWM signal, this circuit module can ensure that the control circuit generates PWM 

control signal, so that the output voltage is maintained at 160V, can also realize voltage stabilizing 

function. 
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Figure 1. DC regulated power supply circuit components 

3. Analysis of the 160V DC stabilized power supply model 

Figure 2 is the 160V DC regulated power supply circuit MATLAB simulation model, the model of 

the components are designed according to the given. The circuits reach to steady state after a period of 
time, the Figure of the uncontrolled rectifier output voltage, the PWM control signal, the whole 

circuit simulation graph input voltage, output voltage and output current are demonstrated in the 

oscilloscope. 

 
Figure 2. 160V DC regulated power supply simulation 

For the convenience of observation, the input voltage, the PWM control signal and the output voltage 
and current waveform of the whole circuit are given in figure 3(a)-(d). 
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(a) Input voltage waveform 

 
(b) PWM control signal waveform 

 
(c) Overall voltage output waveform 
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(d) Overall circuit output current waveform 

4. Conclusion 

This paper combines the Buck buffer circuit, soft-switching technology and double closed-loop 

control circuit to design 160V regulated DC power supply. The overall circuit structure of the DC 

power supply is given, and the simulation verification of the 160V regulated DC power supply is 

carried out in the simulation software MATLAB. And finally it proved that the design of the power 
supply is stable, reasonable and reliable. 
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