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Abstract: With the rapid development of the new power system, DC distribution 

network is more and more used in the new distribution network with its unique 

advantages, but the DC distribution network has the problem that the fault point is 

not easy to find and locate, which brings challenges to the operation and maintenance. 

In view of the shortcomings of the existing technology, a fault classification and 

location method of DC distribution network is proposed, Through the line grounding 

risk value, the fault location of the line can be judged by combining the factors inside 

and outside the line, so as to solve the problem that the fault location of the existing 

DC distribution network is not accurate enough. 
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1. Introduction 

Compared with the AC distribution network, the DC distribution network provides the 

load with the DC bus. The DC load can be directly powered by the DC bus, while the 

AC load needs to be powered by the inverter [1]. If the proportion of DC load in the 

load is large, the DC distribution will have great advantages. DC distribution network 

has small line loss, high reliability, no phase frequency control, and strong ability to 

accept distributed power [2]. 

In the existing technology, in the process of fault monitoring of distribution network, 

impedance method is usually used to determine the fault location by current feedback 

in the distribution network, but this method of determining the fault point through 

feedback is relatively simple. In the process of troubleshooting specific fault points, 

especially the buried DC distribution network will be affected by many stratum factors 

or external factors, such as DC distribution network and AC distribution network, 
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Cables are mostly laid by direct burial, and their faults are mostly short-circuit faults 

caused by municipal construction or insulation aging. Using the existing fault location 

method will make the location inaccurate [3-5]. In view of the shortcomings of the 

existing technology, the invention aims to provide a DC distribution network fault 

classification and location method, which can judge the fault location of the line by 

combining the factors inside and outside the line, so as to solve the problem that the 

existing DC distribution network fault location is not accurate enough. 

 

2. Overall steps of the method 

The DC distribution network fault classification and location method includes the 

following steps: first, divide the DC distribution network into several distribution 

sections through the DC circuit breaker, and then independently detect several 

distribution sections of the DC distribution network through the fault detector. When 

the DC distribution network has a fault, first locate the faulty distribution section 

through the fault detector, and separate the faulty distribution section through the DC 

circuit breaker, locate the fault point in the fault section, and open other non faulty 

distribution sections at the same time. The fault type is determined according to the 

fault detector, and then the fault generating factors are obtained through the fault 

database. The fault location is obtained according to the fault generating factors 

combined with the fault impedance distance calculation method. The specific process 

is shown in Figure 1. 

 

Figure 1 method flow chart 
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3. Calculation method of line grounding risk value 

The fault types of DC distribution network mainly include single pole grounding fault 

and inter pole short circuit fault [6]. The fault generating factors of single pole 

grounding fault include the damage of grounding insulation layer, and the fault 

generating factors of inter pole short circuit fault include line insulation aging fault and 

construction disconnection fault [7]. Obtain the line quality information of the DC 

distribution network from the fault database, including the corrosion degree of the 

buried area, the wire diameter and the service life of the insulation layer; Obtain the 

location of daily line construction points from the municipal database; The corrosion 

degree of the buried line area is set according to the geological pH of the area, and 

the service life of the insulation layer is set according to the service quality of the line. 

The corrosion degree of the buried line area is sorted from high to low. The higher 

the corrosion degree of the buried line area, the stronger the geological corrosion of 

the area to the line, thus indicating the greater the possibility of line failure in the area. 

The wire diameter of the line is sorted from low to high, The thicker the wire diameter 

of the line, the better the quality of the line and the lower the possibility of failure. 

Rank the service life of the insulation layer of the line from low to high. The higher 

the service life of the insulation layer of the line, the better the protection effect of the 

line and the lower the possibility of failure of the line. The calculation method of line 

grounding risk is: 
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Where, jdP  is the risk value of grounding fault, fsD  is the corrosion degree of buried 

area, xR  is the wire diameter, jsY  is the service life of insulation, 1d  is the corrosion 

degree unipolar fault conversion coefficient, 1r  is the wire diameter unipolar fault 

conversion coefficient. 

 

4. Fault location method of single pole grounding fault 

When locating the fault location of single pole grounding fault, check according to the 

corrosion degree of the buried area, combined with the wire diameter and the service 

life of the insulation layer. The corrosion degree of the buried area corresponding to 

the line, the wire diameter and the service life of the insulation layer are substituted 

into the line grounding risk formula to obtain the line grounding fault risk value, and 

then the grounding fault risk value, the distance between the middle section of the 

line and the detection point and the fault distance are substituted into the unipolar 

fault troubleshooting formula to obtain the unipolar fault troubleshooting value, and 

the line is checked from high to low according to the unipolar fault troubleshooting 
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value. 

The calculation method of unipolar troubleshooting value is: 
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Where,  dgpP  is the single pole fault troubleshooting value, gzS  is the fault distance, 

and 
zdS  is the distance between the middle section of the line and the detection point. 

 

5. Fault location method of inter pole short circuit fault  

When locating the fault location of inter pole short circuit fault, check according to the 

distance between the daily line construction point and the detection point, combined 

with the service life of the insulation layer, wire diameter and the corrosion degree of 

the buried area. The distance between the daily line construction point and the 

detection point, the service life of the insulation layer, the wire diameter, the corrosion 

degree of the buried area and the fault distance corresponding to the line are 

substituted into the inter pole fault troubleshooting formula to obtain the inter pole 

fault troubleshooting value, and the line is checked from high to low according to the 

inter pole fault troubleshooting value. 

Send a capacitor with the same voltage as that before the fault in the distribution 

section from the detection point to the faulty distribution section, then Fourier 

transform the discharge current to obtain the characteristic frequency of the fault 

circuit, and then conduct numerical fitting to obtain the attenuation coefficient, and 

finally determine the fault distance, where the fault distance is the distance between 

the fault point and the detection point. The specific process is shown in Figure 3 

The calculation method of inter pole troubleshooting value is: 
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Where, jjpP  is the inter pole fault troubleshooting value, sjS  is the distance between 

the daily line construction point and the detection point corresponding to the line, 2d  

is the corrosion degree inter pole fault conversion coefficient, and 2r  is the inter pole 

fault conversion coefficient of the line diameter. 

 

6. Conclusion 

The DC distribution network classification and positioning method based on the line 

grounding risk value first divides the DC distribution network into several distribution 

sections through the DC circuit breaker, and independently detects several distribution 

sections of the DC distribution network through the fault detector. By setting several 
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distribution sections, the complexity of the fault detection process can be reduced and 

the efficiency of fault screening can be improved. When the DC distribution network 

fails, first locate the failed distribution section through the fault detector, separate the 

failed distribution section through the DC circuit breaker, and open other non failed 

distribution sections at the same time, which can ensure the distribution safety of 

other normal distribution sections when the distribution network fails. The fault type 

is determined according to the fault detector, and then the fault generating factors 

are obtained through the fault database. Then the fault location is obtained according 

to the fault generating factors combined with the fault impedance distance calculation 

method. By combining the feedback points inside the line and the environmental 

factors outside the line, the screening accuracy of the line fault points can be improved. 
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