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Abstract

In this paper, the impact of distributed photovoltaic (PV) access on the power quality and fault
current of distribution network is studied. First of all, the constant power output of photovoltaic
power model is adopted and the influence of the access of distributed photovoltaic on distribution
network voltage deviation and voltage harmonic are analyzed; Secondly, the change of fault cur-
rent is analyzed considering fault at the upstream, downstream and adjacent feeder of the distri-
buted PV access location, respectively; Finally, practical example is calculated based on above
theoretical analysis, and the maximum penetration of PV is calculated in comprehensive consid-
eration of power quality and existing protection setting value.
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Figure 1. Multi node constant power distribution network
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Figure 2. Distribution network for harmonic analysis
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Figure 3. Distribution network for relaying protection analysis
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Figure 4. Equivalent circuit diagram for short circuit at f1
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Figure 5. A typical distribution network
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Table 1. Node voltage deviation when the PV capacity changes
=1 ARBARETUNTSBEERE

o A
SARBA R
1 2 3 4

0.669 MW -0.41% -5.01% —8.00% —9.69%
3.345 MW -0.40% -3.23% —4.48% —6.11%
6.69 MW —0.39% -1.27% —-0.57% —2.14%
10.035 MW —0.40% 0.50% 2.99% 1.48%
13.38 MW —0.41% 2.12% 6.28% 4.82%

Table 2. Node voltage deviation when the PV location changes

=2 ARBEANMIBTUNE T REERE

. W
etk B
1 2 3 4
2 —0.40% 2.33% -0.78% —2.35%
A3 -0.41% 2.12% 6.28% 4.82%
T4 —0.43% 1.71% 5.49% 10.87%

Table 3. Node voltage deviation when the PV capacity changes
3. ARBARTETUMNED SBEIEE TR

N W
TSN
1 2 3 4

0.669 MW 0.2 0.32 0.337 0.329
3.345 MW 0.200 0.601 0.885 0.643
6.69 MW 0.200 0.803 1571 0.887
10.035 MW 2.353 3.166 3.436 3.301
13.38 MW 3.07 4.154 4515 4.334
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Table 4. Node voltage deviation when the PV location changes

F 4 AARBAIEZUNETN SBEIERSRER

HeARBENAT
1 2 3 4
T2 3.337 4.515 4.319 4.221
T3 3.07 4.154 4515 4.334
T4 2.559 3.763 4.064 4515

Table 5. Feeder current protection setting value without considering distri-

gtgé ;Y%J%ﬁﬁ AARBANIRLRRRIFEEEKA)
AN E M IR FEL AT 38 W 4 E B Iset. | BRIy P AT e L 8 5 1 set. 11
1 30.190 21.066
2 17.151 15.27
3 13.883 —
4 30.190 —
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Table 6. Short circuit current effective value of each protection when the PV

capacity changes
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R1 R2 R3 R4

0.669 MW 17.703 15.800 15.187 0.722

3.345 MW 17.242 15.647 17.775 0.722

6.69 MW 16.777 15.432 19.846 0.722

10.035 MW 16.312 15.244 21.450 0.722

13.38 MW 15.943 15.082 22.456 0.722

Table 7. Short circuit current effective value of each protection when the PV

location changes
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ik 2 14.282 17.703 17.703 0.703
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ik 4 11.353 11.294 11.264 0.765
Table 8. PV access capacity
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