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Extreme capacity limitations of photovoltaic generators in distribution grids

HUANG Wei', LIU Jian®, WEI Haokun®, ZHANG Zhihua®
(1. School of Electrical and Control Engineering, Xi'an University of Science and Technology, Xi'an 710054, China
2. Shaanxi Electric Power Research Institute, Xi'an 710054, China)

Abstract: In order to prevent voltage deviation and voltage fluctuation beyond its upper limit caused by the installation of
large amount of distributed photovoltaic (PV) generators in distribution grids, the calculation models of PV generators are
established to analyze the voltage deviation and voltage fluctuation. An index of the extreme capacity limitation of
distributed PV generators interconnected into the idle feeder without causing the problem of voltage deviation and voltage
fluctuation is defined. The extreme capacity limitations are deduced for six PV distribution patterns. The typical urban and
rural distribution grids are used as examples to demonstrate the extreme capacity limitations in various cases. The results
show that proposed index is rather conservative and neither problems of voltage deviation or voltage fluctuation could be
avoided once the index was met.
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Fig. 1 Distribution network model with distributed photovoltaic
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Table 1 Voltage deviation and voltage fluctuation due to photovoltaic devices in case of the six distribution patterns
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Table 3 Extreme capacity limitations of photovoltaic devices in

urban distribution grids with service radius of 5 km

=] /\ 2 L o g Pl
AR RO PR th A 5e 4 0, A . | W AT R B BRI RIMVA
22 = H = Q/km Qkm) | 44 434 434 454
—LZ*&EE@'EE[:E&{%j‘*Dsz%’E/J (¢ ) | ( ) o)A a AT b SAicef o)A d
. . LGJ-95 03019 | 0.35 3974 | 5.962 7.948 11.922
R 2 HRAREFRHRFIEANBSEWR
o ) LGJ-120 | 02364 | 035 5076 | 7.614 10.152 15228
Table 2 Extreme capacity limitations of photovoltaic
LGJ-150 | 0.1962 | 0.35 6.116 | 9.174 12232 18.348
devices in six cases LGJ-185 | 0.1564 | 0.35 7672 | 11508 15.344 23.016
/\;1’— £ a2
VAZITEWI KN s o ) LGI-240 | 0.1209 0.35 9.926 | 14.890 19.852 29.778
" O3 AT ORI N B 2R
I3 At LGIJ-300 | 0.0952 0.35 12606 | 18.910 25212 37818
YILV-95 0.32 0.08 3750 | 5.626 7.500 11270
P <|AU . |S J1+K?
a Erbfci » ‘ pv-be | L : YILV-120 | 0.253 0.08 4744 | 7.116 9.488 14232
< \Ad,,w AS N1+ K YILV-150 | 0.206 0.08 5.826 8.740 11.652 17.478
YILV-185 | 0.164 0.08 7318 | 10978 14.636 21.954
\AUP\ S+ K YILV-240 0.125 0.08 9.600 14.400 19.200 28.800
1 L AN
b @I A 5 YILV-300 0.1 0.08 12.000 | 18.000 24.000 36.000
\Ad S 1+ K
YIV-95 0.193 0.08 6218 | 9328 12.436 18.654
YIV-120 | 0.153 0.08 7.844 | 11.766 15.688 23.532
B, <2|AU,,, [s\1+K?
c WS pvti YIV-150 | 0.124 0.08 9.678 | 14518 19.356 29.034
B, < 2‘Ad,,‘ 1| AS Y1+ K] YIV-185 | 0.099 008 | 12122 | 18.184 24.244 36.366
YIV-240 | 0.0754 | 0.08 15916 | 23.874 31.832 47.748
P, < 3‘AUP‘ . 1+ KZ YIV-300 | 0.0601 0.08 19.966 | 29.950 39.932 59.898

JHKZ

S 1+ K2
S, 1+ K?

S 1+ K2
S, 1+ K?

P, <3\Ad

pv.bi

P, <2‘AU

pv.bi

e "HIRIR P Sk /b 2 A

pv.bi

P <2\Ad

P, <2‘AU

pv.bi

RTINS N ]

-
:
:
:

P <2\Ad

pv.bi

3 KBISHR

AT ARSI 10 KV C R 1R 20 A OB AR
HLEH N IR Wi 2 B AR PR . AR S 1 B 2% IR AE B fif
IR IR B PR L BT REFE N IR G AR AR PR 2 3t

G AT T C B R PR R AR L=5 km % 18,
ARTHC L R PR At L AR 4 L=15 km 508 . oAbl
PR TE P A S 3R 2 i) A R T8, 7Rk
AR

KR SEBR IS SRR X TR, BT
R D PR 3 S PR A ) D 23 PR A A i B — B A
W h &R 2k, Bla =2

L s A 222 T, P 8 ) 4 e 5 o e i e PR
{ti, B AU, 53 IH-0.07 F140.07,  Adp,s:H2 00315,

F 4 15 km i 2 RATEC B M B9 AR B IRAR A A EARPR
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