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ABSTRACT

Idanding is one of serious problems in an eectric
power system connected with dispersed pwer sources.
To secure the power system from idanding, it is quite
important to verify the ability of idanding detection for
the individua power sources in advance. The authors
have been developing a scaed-down, simulated
distribution network including a distribution substation, a
high-voltage grid in sections, pole transformers,
low-voltage lines, customer loads and a number of PV
systems. This instdlation can be used for testing plura
PV inverters as well as a number of AC modules. It is
aso considered useful for studying interference
phenomena among multiple inverters. As the first stage
of the development, severa types of 34 kW class PV
inverters have been evaluated.
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Tablel Distribution line data (Residential area)

Residential area

line impedance 1.781+j2.382]WM
maximum demand (high-voltage) 814TkwW]
maximum demand (low-voltage) 1301[kwW]
minimum demand 703[kw]

number of customers (low-voltage) 1850
capacitance 345[kVA]
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Fig.1 Composition figure of reduced distribution network model (Residential area)
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Table.2 Reduced distribution line data (Residential area)

Residential areal

length of high-voltage distribution line 6[km]
line impedance 1.035+)1.246[W

maximum demand (high-voltage) 1.357[kw]
maximum demand (low-voltage) 2.168[kW]
minimum demand 1.1721kw

number of customers (low-voltage) 1850
capacitance 0.575[kVA]
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Fig.2 Composition of the experiment equipment for 1 or 2 inverters
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Table.3 Specification of theinverter for examinations
Rated po Islanding detection
powe! Passive system Active system
val  3sew System to detect Variable reactive
PV . : jumping voltage phase power system
45KW System to detect Variable reactive
Inv.B : jumping voltage phase power system
Inv.d  45kwW iurﬁéﬁ;’%}&?ﬁ teh(;tse Frequency shift system
o 206w System to detect Variable reactive
VA : : changing rate of frequency power system
3
100m 4.1.
20m
0.150+j0.100[W]
3KW 50[HZ] R=13.3[W]|
L=212[mH] C=48[nf] 3KW
Fig.4 Fig.5
Inv.A Inv.B 150~300[ms]

Fig.3 Installation situation of experiment equipment Fig.4 Waveform of Inv.A at open-cir cuit



Fig.5 Waveform of Inv.B at open-cir cuit
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Fig.6 Behavior of inverter in isanding
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