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INTERNATIONAL ELECTROTECHNICAL COMMISSION

UTILITY-INTERCONNECTED PHOTOVOLTAIC INVERTERS -
TEST PROCEDURE FOR UNDER VOLTAGE
RIDE-THROUGH MEASUREMENTS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization coi. nris.g
all national electrotechnical committees (IEC National Committees). The object of IEC is to. prcmote
international co-operation on all questions concerning standardization in the electrical and electronic fic!ds. To
this end and in addition to other activities, IEC publishes International Standards, Technice Spcrifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committe » interested
in the subject dealt with may participate in this preparatory work. International, gove.nmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IET cc'laborates closely
with the International Organization for Standardization (ISO) in accordance with cunditioi.s determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as < 271y 3s pussible, an international
consensus of opinion on the relevant subjects since each technical commi. 2e his representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for internationa. us= and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to_en: ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for thz way n which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National C-mn ‘ttees undertake to apply IEC Publications
transparently to the maximum extent possible in their ~.ctiono! and regional publications. Any divergence
between any IEC Publication and the corresponding natic xal o: regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of corformity. Independent certification bodies provide conformity
assessment services and, in some areas, access o IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification boi»s.

6) All users should ensure that they have the ia. >st  Jition of this publication.

7) No liability shall attach to IEC or its direc ars: employees, servants or agents including individual experts and
members of its technical committeec an ' IEC National Committees for any personal injury, property damage or
other damage of any nature whatsc3ver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the nubicnion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the - Worn.>*ve references cited in this publication. Use of the referenced publications is
indispensable for the corre.* application of this publication.

9) Attention is drawn i~ the »ossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shai. 2z« be held responsible for identifying any or all such patent rights.

The mair tesk of IEC technical committees is to prepare International Standards. In
exceptionai circi'mstances, a technical committee may propose the publication of a Technical
Specification .rhen

e the .~ quired support cannot be obtained for the publication of an International Standard,
auspiti: repeated efforts, or

ule subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical Specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC TS 62910, which is a technical specification, has been prepared by IEC technical
committee 82: Solar photovoltaic energy systems.
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This second edition cancels and replaces the first edition issued in 2015, and constitutes a
technical revision.

It remains a TS because it is limited to providing recommended practices for UVRT testing in
the context of non-uniform grid-codes lacking international consensus, and the rapid
development of test technology in recent years.

The main technical changes with regard to the previous edition are as follows:

Clause Previous edition Present edition
the voltage support of EUT in accordance with the K-factor is to be supplied by the EUT
3.1.12 the voltage drops. The K-factor is to be manufacturer meeting additional requirements
specified by the EUT manufacturer imposed by national standards and/or locar ~ode >
Back to Back circuit : Back to Back cirsuit
: 0
A A R . A d

- ]
Figure 2 _G

The test circuit essentially comprises a voltage The 'est “i~_uit essentially comprises a voltage
4.3.4 source with a low internal resistance combined suiirce with a low internal resistance combined
with broadband amplifiers...... opticnally with broadband amplifiers......

d The test should be carried out under specified  d " he test should be carried out under specified
K-factor provided by local manufacture. K-factor provided by manufacture meeting

Table 3 additional requirements imposed by national
standards and/or local codes.
o Koop connecting o th gd VAT e ol Keep conncing o the g prren
< 0.9 A Vo E 09
s e
Figure 4 g %Mayculoﬂ!mmmeg\d g zi: May cut offfrom the gfid
? b ts ts th ty t ty t
Time (s) Time (s)
NOT™=: The excmple shows two types of points | The example shows three types of points on the
52 on*ie U /RT curve: the lowest point and the UVRT curve: the highest point, the lowest point
' iaflection point. Tests must be carried out at and the inflection point. Tests shall be carried out
bo Y types of points at above types of points.
Prior to the fault simulation tests, the EUT Prior to the fault simulation tests, the EUT should
should run in normal operating mode. The run in normal operating mode. The selected
5.3 | selected UVRT curve should be used to identify | UVRT curve should be used to identify voltage
voltage drop points, including the lowest point drop points, including the highest point, the

’ and the inflection point, ...... lowest point and the inflection point, ......
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The text of this Technical Specificationis based on the following documents:

Draft TS Report on voting
82/1607/DTS 82/1640A/RVDTS

Full information on the voting for the approval of this Technical Specification can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this document will remain unchanged uni' the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the data relctea to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page .7 ¢his publication indicates
that it contains colours which are considered to by useful for the correct
understanding of its contents. Users should therafc e print this document using a
colour printer.
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UTILITY-INTERCONNECTED PHOTOVOLTAIC INVERTERS -
TEST PROCEDURE FOR UNDER VOLTAGE
RIDE-THROUGH MEASUREMENTS

1 Scope

This document provides a test procedure for evaluating the performance of Under Voltage
Ride-Through (UVRT) functions in inverters used in utility-interconnected Photovoltaic (PV)
systems.

This document is most applicable to large systems where PV inverters are connected to ility
high voltage (HV) distribution systems. However, the applicable procedures may 'so < used
for low voltage (LV) installations in locations where evolving UVRT requirements inciude such
installations, e.g. single-phase or 3-phase systems.

The assessed UVRT performance is valid only for the specific configu:atic.» ar.d operational
mode of the inverter under test. Separate assessment is requiracd 7or uie inverter in other
factory or user-settable configurations, as these may cause the i.vert :;r UVRT response to
behave differently.

The measurement procedures are designed to be as ncui-site specific as possible, so that
UVRT characteristics measured at one test site, for examle, can also be considered valid at
other sites.

This document is for testing of PV inverters, thouh i. contains information that may also be
useful for testing of a complete PV power plant consisting of multiple inverters connected at a
single point to the utility grid. It further provides.a basis for utility-interconnected PV inverter
numerical simulation and model validation.

2 Normative references

The following documents ar~ ref=-red to in the text in such a way that some or all of their
content constitutes requircmerts of this document. For dated references, only the edition
cited applies. For undat=d refziences, the latest edition of the referenced document (including
any amendments) apn'ies

IEC TS 61836, Solar p.~otovoltaic energy systems — Terms, definitions and symbols

3 Terms, lelinitions, symbols and abbreviated terms

3. .~ 'ms, definitions and symbols

Fo: the purposes of this document, the terms and definitions in IEC TS 61836 and the
1wllowing apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
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