
JIS C 8963: 2011 

(JEMA) 

JAPANESE 
INDUSTRIAL 
STANDARD 

Translated and Published by 

Japanese Standards Association 

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

ICS 27.160 

Reference number: JIS C 8963 : 2011 (E) 

PROTECTED BY COPYRIGHT 17 S 

Full document details: JIS C 8963-2011

http://avadocuments2026.com/doc/jis-c-8963-2011
http://avadocuments2026.com/doc/jis-c-8963-2011


C 8963 : 2011 

Date of Establishment: 2011-05-20 

Date of Public Notice in Official Gazette: 2011-05-20 

Investigated by: Japanese Industrial Standards Committee 

Standards Board 

© J5A 2013 

Technical Committee on Electricity Technology 

JIS C 8963 : 2011, First English edition published in 2013-05 

Translated and published by: Japanese Standards Association 
4-1-24, Akasaka, Minato-ku, Tokyo, 107-8440 JAPAN 

In the event of any doubts arising as to the contents, 
the original JIS is to be the final authority. 

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized 
in any form or by any means, electronic or mechanical, including photocopying and microfilm, without 
permission in writing from the publisher. 

Printed in Japan KK/HN 

PROTECTED BY COPYRIGHT 

Full document details: JIS C 8963-2011

http://avadocuments2026.com/doc/jis-c-8963-2011
http://avadocuments2026.com/doc/jis-c-8963-2011


C 8963 : 2011 

Contents 

Page 

Introduction································································································· 1 

1 Scope ...................................................... ···········································1 

2 Normative references············································································ 1 

3 Terms and definitions ...................................................... ·····················2 

4 Test circuit ......................................................................................... 3 
4A Measuring items· ................................................................................. 5 

5 Test apparatus .................................................................................... 5 

5.1 Measuring instruments········································································· 5 
5.2 d.c. power source ...................................................... ····························5 
5.3 a.c. power source ...................................................... ····························7 
5.4 Loading device (RAse) ............................................................................ 7 

6 Test method························································································ 8 
6.1 Test procedure· .................................................................................... 8 
6.1A Loading condition ................................................................................ 9 

6.1B Measuring method of run-on time ...................................................... ····11 
6.2 Criteria of judgement ...................................................... ····················11 

7 Example of test results and test apparatus description····························· ·12 

Annex JA (informative) Test procedure for installation of (two or three) 
power conditioners····································· ··············14 

Annex JB (informative) Comparison table between JIS and corresponding 
International Standard .......................................... ··22 

(i) 

PROTECTED BY COPYRIGHT 

Full document details: JIS C 8963-2011

http://avadocuments2026.com/doc/jis-c-8963-2011
http://avadocuments2026.com/doc/jis-c-8963-2011


C 8963 : 2011 

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 . 

. ~2 ... ~ .. ~!.~~t~d.91l.tP~.t .... tQ.W.QX.Q~~r..tQ.~ncJ. .. ~.~.Gt.J.O.Q..W 
.l2 .... d& ... ~:nln~t.yQ.lt~g~ .... Q.Q.y.gr..9Y~X.~r> .. tQ.~rrd.i.J1Gl...7J?O .. Y 

.~2 .... ~~~ .... Q~.tp~t.YQ.lt~g~ .... aQ.Y.Qr..QY:~X.}J.r> .. tQ.~rrQ..i.J1Gl. .. 6.Q.O .. Y 

b2 ... ~ .. ~!.~~t~d.9~.tp~.t .... tQQ.W.QX.Q~~r..tQ.~n..~.~XGl...2.Q..kW 
.l2 .... d& ... ~:np~t.YQ.lt~g~ .... 7.l5..Q.y.gr..~n..cJ..~r. 

.~2 .... ~~~ .... Qll.tp~t.YQ.lt~g~ .... fiQQ.Y.Qr..~n..~~X 

G) .... Qp~~~tiQ.~JQrm~t. ... ~.tili.tY_j.J1t~r.GQn..J}~.GJ&<i.9.P.~X~.tiQrr.t9 .. gi[3.tr.ih~.tiQrr.l~:n~ 
NOTE: The International Standard corresponding to this Standard and the 

symbol of degree of correspondence are as follows. 

lEe 62116 : 2008 Test procedure of islanding prevention measures for 
utility-interconnected photo voltaic 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. 

JJS..C .. 8.9.0.9 ..... G:t}JJ.flxflJXJ!lfl.~.fQx.$.t.q!J..c1~~!Q!7.t}.R!J.J?tQy.Q.!t~iq.R.QJ£f!r..gfJ.P:fJ.r.Q-.tilJ.g.$y.~tt}!JJ. 

JJS .. C .. 8.9.6.0 ..... G:lf?.$§~!'Y..9.f.tt}Km§.fQr.ph.Q.tQ.v.Qlt~ic;.PQWfJ.-r.gt}!J..flXfl.tj9.P: 
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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.) 

a~J_A ____ m~lti-_inp~_t_tYP_~_P_Q_W_~~_~Q_:ndjJi9n~r 

P'Q~~r __ <;Qn(titjQn~x_h~yiTIg_p.lJ:lXR-J_(l.~_. __ iTIp-~_t_Q.ir_G~_it~ 

3.2 EUT (Equipment Under Testing) 

equipment having the inverter function and islanding detection measures on which 

performances are tested 

gjJ~~9.TIn.~~ti--9n_9JJ~bQt.9YQJt~i~_inY~xt~x_f~9.m_fbg_~y~t.E}}TI 

a ~~J;' ___ j~t.~J"~~n~~~tj,Q_:n 

~t~_t~_fr9JTI_thE}_p_~r~Jl~J_t_Q_p_~xR-HE}J~Qff_tb~_~y:~_t~m_QfpJ19_tQ~Qlt.~_i~ __ iTI~~:rt~r 

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.) 

a~§A ____ p~~~_iy.~ __ ty'p~_~y.~t~m. 

~y:~_t~m_J9.r_tb.g_JJgt~Q.tiQn_9.fj_~l~}J:~Un.KJ~y:_g~t.E}_Gt.ing __ tb~_~bR-ngE} __ inJr..E}_qlJ~_TI~'y, __ ~t~!_.K~nE}X~ 
~t.E}_d_wh~n_t.h~ __ 9'p'E}XR-_tiQn_Qf_~_p_h9.tQYQlt.~i~ __ inY~r..t~r..)TI9.y:~_~ __ t9._i~1~n.5hTIg 

a~§B ____ ~~tj.y~ _ ty'p~ __ ~y~t.~}TI 

~y:~J~m_J9.r_Jh~ __ g~J~Q.tiQn_9.fj_~l~)J:gin.KJ~y:_g~t.E}_Gt.ing __ tb~_~bR-ngE} __ inJr..E}_qlJ~_TI~'y, __ ~t~!_g_~nE}X~ 
~t.E}_d_~b~n_tJ)g_QP-~r..~tiQn_9.f_~_p.hQt.9.Y9Jt~j_G_jnY~r..t~r.._mQy~~_t.9 __ i~l~ndinK_bY_m_~_:KinKtbg 
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P_9_w_~X __ ~_QnditiQ))gx __ giy~ __ tl~_Gt~~tiQ))~ __ tQ __ tb~ __ ~Q.ti:V~_J?QW~X __ Q~t-p.~t __ Q~ __ tb~ __ r~_~_Gti~~ __ p_QW~~ 

Q_~tpllJ_Qf~_pl~QtQYQlt_~j~_5JlY~rt~rJ~Jl_tbgJimE}. 

3.7 quality factor (Qf) 

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 
circuit, which differs from "parallel" in ~_._~A in definition. 

where, Qf: 
R 

C 

L 

quality factor 

resistive load (Q) 

capacitive load (F, including shunt capacitors) 

inductive load (H) 

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

Qf=G )~ PqL . Pqe 

where, P : active power (W) 

.3A~ ___ Xll_:n ~Q~t ~im~ 

P qL: capacitance of inductive load (Var) 

P qC: capacitance of capacitive load (Var) 

p~xj--9JlJr_Qm_Jh~ __ ~t~xt_9fi~1~n.JJ._ing_t_Q __ th~J~~r~n~t9JfQfth~J~QW~X __ GQngitiQn.~~ 

.3_._ ~ ____ ~~9.Pp-i~g _fi'jg:n~l 

.$jgn~l_th~t_tllxn$ __ Q£f~_)>>-~in_GjxQ.~itJ~QW~X __ $~~it~l~in.K_~_~~)))gnt_(fm:~_d~t~~tiQn_Qfj_nt~~~_Qn~ 

.n~_~_t~_d_J?~Qt~Q.tjQ~-, ___ d~t~~tj9n __ Qf_Qtbg:t; ___ ~_l)_nQr_m~liti~_$-, __ 9P_E}x~tiQn __ ~wit_Gb-, __ g_tQ..) __ t:Qr __ th~ 

.dr_iY~x_Qf_~_xl)~in~i~~_~it'p_9_w~r_~w_it~hjng_E}l~}1l:~nt __ (tG:6T-,_gt~) 

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 

For the test circuit, .fig~r~J: shall be used for the single-input type, and figJJ:.r~_JAJQX 

.tb~ _ nJ~lti jn.P_~ t j;.YR~· 

.figllx~ __ tand figllx~_JA show a standard test circuit for a.c. output of the single-phase 
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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Waveform 
recorder 

V D : d.c. voltmeter 
AD : d.c. ammeter 
WD: d.c. wattmeter 

v P : a.c. voltmeter 
Ap : a.c. ammeter 
W AP : active wattmeter 

n Tr 

VN: a.c. voltmeter 
AN : a.c. ammeter 
WAN: active wattmeter 

WRp: reactive wattmeter WRN: reactive wattmeter 
VT : voltage transformer SW CB : switch 
CT : current transformer SWLD: switch for loading device 
RASC: loading device (including rotating machine load) Tr : transformer (only for third­

order harmonics detector) 
EDT: equipment under test (power conditioner) 

Figure 1 Test circuit of power conditioner (single-input) 

EUT 

Waveform 
recorder 

n Tr 

See figure 1 for the explanation of instruments. 

Figure lA Test circuit of power conditioner (multi-input) 
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The measuring items required for the test of islanding detection measures shall be 

as given in table 1. 

Table 1 Measuring items 

Parameter Symbol Unit 
EUT d.c. input a), b) d.c. voltage Vi V 

d.c. current Al A 
d.c. power Wi W 

Solar irradiance c) G W'm- 2 

EUT a.c. output a.c. voltage b), d), e) 112 V 
a.c. current b), d), e) A2 A 

Active power b) We W 
Reactive power b) m: Var 

Voltage waveform d), e), f), g) - -

Current waveform d), e), D, g) - -
Relay signal d) - -

Run-on time tR s 
Stopping signal h) SS -

System side a.c. .Sy.~t~m_§l_~Q._~.~:9_ .. 'yQlt~g~_~~,_~?::! 1'3 Y 
power source b) System side a.c. current b), d), e) A3 A 

System side active power We W 
System side reactive power m: Var 

Notes a) It shall be measured when recording is required. 
b) Measurement shall be performed from before SW CB opening. 
c) 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. 

d) 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 ~~9_~Rt __ th~_J~in.gl~:Rh~§l_~_t.w9.:w_~:t;~_§'y~t~m. 

D 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. 

g) When recording the waveform, it shall be started from just before 
opening signal of SW CB. 

h) 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 

digital instrument, or both instruments shall be used. Th~ __ ~_G~11r~<;Y_.Qf._th~_.m~_0:.~.\lJ·.ing 
in~tx11m_~nt~. ~h~H _ b~. )}Qt JQW_~X. _th~n _ Ql~~$_. Q: Q. _~.~_G~P- t. _ ~ __ W_~_y.~J9xm_ .r..~.GQrd~x_ .. _Th~_ .~~G:tJ._~ 
.:t;~~y' __ Qf._th~ __ W~Y~~Qxm_.r~_GQrd~~x._~h~H_.l;>g __ n9_t.JQw.:~x_.t.h~rr._Ql~~$_.J ... If necessary, other 
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. 

Wh~n __ tJ)& __ P9_W_~X __ t3_9J:1XG~ __ ~hQY~ __ ~~J.JJ1Qt_h~_Ju:~p_~r~JJ.., ___ ~ __ ~Qn~t~nt __ YQltJ:\g~ __ Jl._~~ __ PQw~r 
~9.~r~~ _ Qg~'iG~ _ m._~y_ J)_~ __ ~~_~_(~t_ 

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 EDT 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 10-3 s. 

NOTE: The response performance is described because it affects the oc­
currence of d.c. ripples, etc. in the nlaximunl power tracking 
of EDT 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 
EDT 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 EDT 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.) 

PROTECTED BY COPYRIGHT 

Full document details: JIS C 8963-2011

http://avadocuments2026.com/doc/jis-c-8963-2011
http://avadocuments2026.com/doc/jis-c-8963-2011

