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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD
1) The International Electrotechnical Commission (IEC) is a worldwide organization for stafdardization comprising
all national electrotechnical committees (IEC National Committees). j X is to promote
international co-operation on all questions concerning standardization in the electpicaNang-e

this end and in addition to other activities, IEC publishes International Standaxds cifications,

Technical Reports, Publicly Available Specifications (PAS) and Guides “IEC
Publication(s)”). Their preparation is entrusted to technical committees; an 2 { terested
in the subject dealt with may participate in this preparatory work. |p i , ental and non-
governmental organizations liaising with the IEC also partICIpate in this repar ion. )
with the International Organization for Standardization (ISO) i ¢co i iti determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matte 2 as possible, an international
consensus of opinion on the relevant subjects since eac i € iftee has representation from all

interested IEC National Committees.
3) IEC Publications have the form of recomm

Publications is accurate, IEC cannot be keld
misinterpretation by any end user.

& National Committees for any personal injury, property damage or
whether direct or indirect, or for costs (including legal fees) and
use of, or reliance upon, this IEC Publication or any other IEC

patent rights. }C shalNnot be held responsible for identifying any or all such patent rights.

The main task of 1EC technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a technical
specification when

+ the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

» the 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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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
82/884/DTS 82/1005/RVC

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

nchanged until
in the data

The committee has decided that the contents of this publication will re
the stability date indicated on the IEC website under "http://websto
related to the specific publication. At this date, the publication will be

e transformed into an International standard,
e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication miay\be issied-at a Iat@ja e

IMPORTANT - The 'col
that it contains colours
understanding of it$\contents.
colour printer.
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UTILITY-INTERCONNECTED PHOTOVOLTAIC INVERTERS -
TEST PROCEDURE FOR LOW VOLTAGE
RIDE-THROUGH MEASUREMENTS

1 Scope

This Technical Specification provides a test procedure for evaluating the performance of Low
Voltage Ride-Through (LVRT) functions in inverters used in utility-interconnected PV systems.

The technical specification is most applicable to large systems whexe verters are
connected to utility HV distribution systems. However, the applicabl also be
used for LV installations in locations where evolving LVRT ré& ) ~ such

installations, e.g. single-phase or 3-phase systems.

The assessed LVRT performance is valid only for the spgcifis_oonfiguration and operational
mode of the inverter under test. Separate assessment-i : he /inverter in other

other sites.

This technical specificatio
may also be useful for t
connected at a singlg

, though it contains information that
rer plant consisting of multiple inverters
It further provides a basis for utility-
d model validation.

The following do
are indispenséble ation. For dated references, only the edition cited applies. For
edition of the referenced document (including any

characteristics of yrid connected wind turbines

3 Terms, definitions, symbols and abbreviations

3.1 Terms, definitions and symbols

For the purposes of this document, the following terms, definitions and symbols apply.

3.1.1

drop depth

magnitude of voltage drop during a fault or simulated fault, as a percentage of the nominal
supply voltage

3.1.2

double drop

sudden decline of the nominal voltage to a value below 90 % of the voltage of PCC, followed
after a short time by a voltage recovery, which happened twice. Voltage changes which do not
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reduce the voltage to below 90 % of the voltage of PCC are not considered to be voltage
drops

3.1.3

equipment under test

EUT

EUT indicates the equipment on which these tests are performed and refers to the utility-
interconnected PV inverter. During test period, EUT is connected with PV simulator instead of
real PV modules on the DC side, while AC side is connected with grid

3.1.4

IT system
IT power system has all live parts isolated from earth or one point connegted
an impedance. The exposed-conductive-parts of the electrical ingtdllation
independently or collectively or to the earthing of the system

earth through
are earthed

[SOURCE: IEC 60364-1:2005, 312.2.3]

3.1.5
lq
output reactive current of EUT

3.1.6
low voltage ride through
LVRT
capability of an inverter to continue gene er to nected loads during a limited

3.1.7
maximum MPP voltage
maximum voltage at w

[SOURCE: EN 5@:

3.1.8

rated power under MPPT conditions

aximum power point or nearby

minimum MPP waltage
minimum voltage at"which the EUT can convert its rated power under MPPT conditions

[SOURCE: EN 50530:2010]

3.1.10

Neur . .
access point of the EUT during the test

3.1.11
Py
rated power of EUT

3.1.12

point of common coupling

PCC

point of a power supply network, electrically nearest to a particular load, at which other loads
are, or may be, connected
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Note 1 to entry: These loads can be either devices, equipment or system, or distinct customer’s installations.

Note 2 to entry: In some applications, the term “point of common coupling” is restricted to public networks.

[SOURCE: IEC 60050-161:1990, 161-07-15]

3.1.13

proportionality constant K

K-factor

voltage support of EUT in accordance with the voltage drops. The K-factor is to be specified
by the EUT manufacturer.

3.1.14
PV array simulator
simulator that has |-V characteristics equivalent to a PV array

3.1.15
PV simulator MPP voltage

Umpp, Pvs
MPP voltage of the setting PV curve that is provided by the

3.1.16

Seut o
apparent short-circuit power at Ng

3.1.17
single drop
sudden decline of the nominal voltage|to % of the voltage of PCC, followed

after a short time by a voltag : once. Voltage changes which do not
reduce the voltage to b ) e, 0f’PCC are not considered to be voltage
drops

3.1.18

Zgrid

impedance value betiveen the fault point and EUT

3.2 Abbreviations

AC alternating current
A/D  analog to digital
DC direct current

HV high voltage

LV low voltage

MV middle voltage
RMS root mean square
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4 Test circuit and equipment

4.1 General

The circuits and equipment described in this clause are developed to allow tests that simulate
the full range of anticipated grid faults, including:

e Single phase to ground fault (any phase).

e Two phase isolated fault, between any two phases.

e Two phase grounded fault, involving any two phases.

e Three phase short-circuit fault.

A full discussion of these faults and the resulting impact on voltage
angles is included in Annex A.

de_and phase

achieve equivalent test functionality.

4.2 Test circuit

The LVRT test circuit includes a DC source, the i \simulator and the grid. A PV

Zri .
% MP1 Grid faul ’ ) PV simulator
. . EUT —
T sipulator NS or PV array
Usrig w Transformer
(optional)
< : IEC
NOTE MP1 is asyrermn 9 between the grid and the grid fault simulator; MP2 is the measurement point

arsformer; MP3 is the measurement point at the low voltage side of the
transformet.

Figure 1 — Testing circuit diagram

4.3 Test equipment
4.3.1 Measuring instruments

Waveforms shall be measured by a device with memory function, for example, a storage or
digital oscilloscope, or a high speed data acquisition device. Accuracy of the oscilloscope or
data acquisition system should be at least 0,2 % of full scale. The analogue to A/D of the
measurement device shall have at least 12 bit resolution (in order to maintain the required
measurement accuracy).

Voltage transducers (or voltage transformers) and current transducers (or current
transformers) are the required sensors for measurement. The accuracy of the transducers
should be 0,5 % of full scale or better. It is necessary to select the transducer measuring
range depending on the normal value of the signal to be measured. The selected measuring
range shall not exceed 150 % of the normal value of the measured signal. The transducer
accuracy requirements are shown in Table 1.
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