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Foreword

This translation has been made based on the original Japanese In-
dustrial Standard established by the Minister of Economy, Trade and
Industry through deliberations at the Japanese Industrial Standards
Committee according to the proposal for establishment of Japanese In-
dustrial Standard submitted by the Japan Electrical Manufactures' Asso-
ciation with the draft being attached, based on the provision of Article
12 Clause 1 of the Industrial Standardization Law.

This JIS document is protected by the Copyright Law.

Attention is drawn to the possibility that some parts of this Standard
may conflict with a patent right, application for a patent after opening to
the public or utility model right. The relevant Minister and the Japanese
Industrial Standards Committee are not responsible for identifying the
patent right, application for a patent after opening to the public or utility
model right.
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JAPANESE INDUSTRIAL STANDARD JIS C 8963 : 2011

Test procedure of islanding detection measures
for utility-interconnected photovoltaic inverters

Introduction

This Japanese Industrial Standard has been prepared based on the first edition of
IEC 62116 published in 2008 with some modifications of the technical contents.

The portions given sidelines or dotted underlines are the matters in which the con-
tents of the corresponding International Standard have been modified. A list of modi-
fications with the explanations is given in Annex JB. Annex JA is the matters not
stated in the corresponding International Standard.

1 Scope

This Standard specifies the test procedure of islanding detection measures for util-
ity-interconnected photovoltaic inverters (hereafter referred to as "power conditioners")
relevant to the following items.

NOTE : The International Standard corresponding to this Standard and the
symbol of degree of correspondence are as follows.

IEC 62116 : 2008 Test procedure of islanding prevention measures for
utility-interconnected photovoltaic inverters (MOD)

In addition, symbols which denote the degree of correspondence in the
contents between the relevant International Standard and JIS are IDT
(identical), MOD (modified), and NEQ (not equivalent) according to
ISO/IEC Guide 21-1.

2 Normative references

The following standards contain provisions which, through reference in this text,
constitute provisions of this Standard. The most recent editions of the standards (in-
cluding amendments) indicated below shall be applied.
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3 Terms and definitions

For the purposes of this Standard, the terms and definitions given in JIS C 8905 and
JIS C 8960, and the following apply.

3.1

(This term and definition in the corresponding International Standard is deleted as
it is explained in JIS referred.)

3.2 EUT (Equipment Under Testing)

equipment having the inverter function and islanding detection measures on which
performances are tested

3.2C interconnection

3.3

(This term and definition in the corresponding International Standard is deleted as
it is explained in JIS referred.)

3.4

(This term and definition in the corresponding International Standard is deleted be-
cause it is not specified in this Standard.)

3.5

(This term and definition in the corresponding International Standard is deleted as
it is explained in JIS referred.)

3.6

(This term and definition in the corresponding International Standard is deleted be-
cause it is not specified in this Standard.)
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3.7 quality factor (Q)

factor indicating the sharpness of the resonance curve of a parallel resonance circuit
used for an islanding preventing function test, which is defined by the following for-
mula

NOTE : “Parallel” here refers to the parts connection in parallel in an electric

Or=R 7

where, Qr: quality factor
R : resistive load (Q)
C : capacitive load (F, including shunt capacitors)

L : inductive load (H)

According to the active power, capacitance of inductive load and capacitance of ca-
pacitive load of the system, Or may be determined as follows.

1
Qf[;]\/ PqL : PqC

where, P : active power (W)
Py : capacitance of inductive load (Var)

Py capacitance of capacitive load (Var)

3.8 run-on time

3.10

(This term and definition in the corresponding International Standard is deleted be-
cause it is not specified in this Standard.)

4 Test circuit

two-wire system, and these are also applied to the single-phase three-wire system and
the three-phase system. The case where other test circuits are applied shall be upon
the agreement between the parties concerned with delivery.
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Vo :d.c. voltmeter Vr: a.c. voltmeter Vn: a.c. voltmeter

Ap:d.c. ammeter Ap: a.c. ammeter An‘ a.c. ammeter

Wop ' d.c. wattmeter War © active wattmeter Wan © active wattmeter

Wep : reactive wattmeter Warn : reactive wattmeter

VT : voltage transformer SWocs: switch

CT : current transformer SWwrp : switch for loading device

Rasc : loading device (including rotating machine load) T:: transformer (only for third-
order harmonics detector)

EUT : equipment under test (power conditioner)

Figure 1 Test circuit of power conditioner (single-input)
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See figure 1 for the explanation of instruments.

Figure 1A Test circuit of power conditioner (multi-input)
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4A Measuring items

The measuring items required for the test of islanding detection measures shall be
as given in table 1.

Table 1 Measuring items

h)

Parameter Symbol Unit
EUT d.c. input d.c. voltage i A%
d.c. current A A
d.c. power 441 w
Solar irradiance ¢ G W-m 2
EUT a.c. output a.c. voltage P. . ¢ Va A%
a.c. current ». 9. e A2 A
Active power P We W
Reactive power P 44 Var
Voltage waveform 9. e, 0. & — —
Current waveform 9. . 0. & - -
Relay signal 9 - -
Run-on time r s
Stopping signal » SS —
System side a.c. System side a.c. voltage ¥, ¢ %) A
power source System side a.c. current b @. As A
System side active power We W
System side reactive power W; Var
Notes ® It shall be measured when recording is required.

b Measurement shall be performed from before SWcs opening.

9 The pyranometer of silicon-type having high-speed performance but
not thermopile type, which is used on the test performed using a
photovoltaic array, shall be used.

9  For measurement of voltage and current, the transducer of the same
sampling rate shall be used.

e For the waveform measurement of voltage and current, each phase
shall be measured except the singlerphase two wire system.

f

The measurement of waveform data shall be performed until the out-
put of EUT disappears from before the islanding test. The accuracy
and resolution of time measurement shall be 1 ms or under.

When recording the waveform, it shall be started from just before
opening signal of SWcs.

It shall be applied when the signal from EUT is recordable.

5 Test apparatus

5.1 Measuring instruments

For the measuring instruments used for the test, either an analogue instrument or a

measuring instruments (oscilloscope, etc.) are used together as appropriate.

5.2 d.c. power source
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For the d.c. power source, a photovoltaic array simulator or a photovoltaic array
shall be used.

5.2.1 Photovoltaic array simulator
The photovoltaic array simulator shall be as follows.

a) The photovoltaic array simulator is to simulate the predetermined photovoltaic ar-
ray output characteristics, to adjust the output so that the current-voltage charac-
teristics of photovoltaic array corresponding to arbitrary solar irradiance and arbi-
trary element temperature are shown, and to obtain the output power correspond-
ing to the over input power of the power conditioner.

b) When a photovoltaic array simulator is used as the d.c. power source, the following
requirements shall be satisfied.

1) Parameter The construction of photovoltaic array shall be capable of simulating
the parameters (short-circuit current, open-circuit voltage, fill factor, etc.) of
photovoltaic array recommended in order that EUT functions as part of the
photovoltaic inverter.

2) Response performance The response speed of a photovoltaic array simulator
shall be not more than 1 X 103 s.

NOTE : The response performance is described because it affects the oc-
currence of d.c. ripples, etc. in the maximum power point tracking
of EUT and the current-voltage characteristics of a photovoltaic
cell.

3) Stability of photovoltaic array characteristics The output of photovoltaic array
characteristics shall be continuously stable within 2 % except the change due to
EUT while islanding continues.

(Table 2 in the corresponding International Standard is deleted because it is speci-
fied in the text of this Standard.)

5.2.2 Constant voltage d.c. power source device
The constant voltage d.c. power source device shall be as follows.

a) The constant voltage d.c. power source device shall be such that the output power
equivalent to the over input power of EUT is obtainable and the output voltage is
changeable in the specified range.

b) The constant voltage d.c. power source device shall be such that the output is ad-
justable to show the current-voltage characteristics of a photovoltaic array in com-
bination with the series resistance.

(Table 2 in the corresponding International Standard is deleted because it is speci-
fied in the text of this Standard.)
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