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Research on the Influence of Distributed Photovoltaic System on Distribution

Network Protection Using DIgSILENT
XU Qin
(China Energy Engineering Group Guangdong Electric Power Design Institute Co. , Ltd. , Guangzhou 510663, China)

Abstract: With the continuous inflow of distributed generation, the traditional single-power radiation network becomes a two-terminal

or even multi-terminal network which will change power flow and short-circuit current distribution to affect reliability and sensitivity of

the relay protection device based on quick-break and over-current principle and the coordinate of upper and lower line protection de-

vice. Firstly, Distributed PV systems and the concrete distribution network simulation model were established using DIgSILENT in

this paper, then the influence of different location access to power gird and different PV systems capacity on short circuit current and

line protection of distribution network were quantitatively analyzed. In the end, different solutions and strategies were proposed to

solve the problem.
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Fig. 1 Equivalent circuit of photovoltaic cells
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Fig. 2 Simulation network diagram
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Tab. 1 The short-circuit current calculation result when the

PV is not connected kA
ot ST 1 ey itk PR R LI
HARR R 1 2 3 4
B 10. 454 10. 454 0 0 0.116
C 6.369 6. 441 6.369 0 0.145
D 4. 863 4.993 4.900 4.863 0.153
E 11. 659 0.289 0.194 0.098 11.658
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Tab. 2 The short-circuit current calculation result when

the PV is connected kA
SR ARG BT AR Tl B  EL
AR FATR S 1 2 3 4
B 10. 699 10. 452 0 0 0. 115
C 6.528 6.307 6.528 0 0. 145
B D 4.986 4. 820 5.022  4.986 0.152
E 11.697 —0.163 0.191 0.09611. 697
B 10. 692 10.452 —0.343 —0.347 0.115
C 6. 656 6.438 6.370 —0.351 0.144
P D 5.158 4.989 4.900 4.867 0.152
E 11.700  —0.156 —0.199 —0.271 11.700
B 10. 483 10. 483 0 0 —0. 254
C 6. 387 6. 458 6.387 0 —0.217
K D 4.877 5. 007 4.914  4.877—0.206
E 11. 839 0.287 0.193  0.097 11.657
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Tab. 3 Short circuit current on different PV capacity

access to Node B kA
Setk & oy ] A PR AR I HL
Gk S HL I 1 2
0 MW 6.376 6. 477 6.376
12 MW 6. 675 6.195 6. 675
24 MW 6.924 5.993 6.924
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