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INTERNATIONAL ELECTROTECHNICAL COMMISSION

UNIFIED POWER FLOW CONTROLLER (UPFC) INSTALLATIONS -
SYSTEM TESTS

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comnrising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interna. onal
co-operation on all questions concerning standardization in the electrical and electronic fields. To this «nd «d
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technica' Re; nrts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s), Tneir
preparation is entrusted to technical committees; any IEC National Committee interested in the < Fjec: de:nt with
may participate in this preparatory work. International, governmental and non-governmental orgarii.ations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Orgcnization for
Standardization (ISO) in accordance with conditions determined by agreement between the t o organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as nossi.', an international
consensus of opinion on the relevant subjects since each technical committee has . >pres: ntation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use a: - are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure thc* tke technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in whicn they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Comm‘..ces (ndertake to apply IEC Publications
transparently to the maximum extent possible in their national aad re vionc | publications. Any divergence between
any IEC Publication and the corresponding national or regior al pchlica'iun shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Inde renuent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, ~mp'oyees, servants or agents including individual experts and
members of its technical committees and IEC Nctic2 1l Committees for any personal injury, property damage or
other damage of any nature whatsoever +hethyr direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicatior 1-se of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative -efe.2nces cited in this publication. Use of the referenced publications is
indispensable for the correct appi.22tic n of this publication.

IEC draws attention to the | osuibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no po.itic * ccacerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the « ate ot publication of this document, IEC had not received notice of (a) patent(s), which
may be required to imp..me: * this document. However, implementers are cautioned that this may not represent
the latest informatioc.  whi>h may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held respc 2civle for identifying any or all such patent rights.

IEC TR 62500 ha> been prepared by subcommittee 22F: Power electronics for electrical
transmissio.> and distribution systems, of IEC technical committee 22: Power electronic systems
and equipmer.:. It is a Technical Report.

The text f this Technical Report is based on the following documents:

Draft Report on voting

22F/781/DTR 22F/795/RVDTR

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this Technical Report is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.

IMPORTANT - The "colour inside” logo on the cover page of this document .ndicates
that it contains colours which are considered to be useful for the correct \ nderstanding
of its contents. Users should therefore print this document using a co.cu: printer.
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INTRODUCTION

IEC TR 63262:2019 introduces the importance of the system tests of unified power flow
controller (UPFC) installations and gives the test items of the system tests. However, the details
of the system tests of UPFC installations, including test methods and test procedures, are not
given. For the commercial use of UPFC installations, this document provides the details of the
system tests of UPFC installations for reference. The system tests are to verify the quality of
UPFC after on-site installation and integration, the coordination between a UPFC installation
and the grid, the fault ride-through performance of the UPFC installation and so on, which make
the commercial operation of the UPFC installation more efficient and safer.

This document summarizes the system test experience of the existing UPFC projects, and' the
content has been verified by several years of stable operation of the UPFC projects.
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UNIFIED POWER FLOW CONTROLLER (UPFC) INSTALLATIONS -
SYSTEM TESTS

1 Scope

This document provides the general information, items, conditions, and evaluation of test results
for on-site system tests of unified power flow controller (UPFC) installations based on modular
multi-level converter (MMC) technology. For special functions or performances that are cleimed
by specific projects, some extra test items not included in this document can be added accoruing
to the technical specification.

2 Normative references

The following documents are referred to in the text in such a way that some o1 !l »f their content
constitutes requirements of this document. For dated references, only the elition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC TR 63262:2019, Performance of unified power flow ccatroller (UPFC) in electric power
systems

3 Terms and definitions

For the purposes of this document, the terms ana de.initions given in IEC TR 63262 and the
following apply.

ISO and IEC maintain terminology de*atascs for use in standardization at the following
addresses:

e |EC Electropedia: available a® hi'ns://www.electropedia.org/

e ISO Online browsing platfor.>: available at https://www.iso.org/obp

3.1

unified power flow con.-oller

UPFC

equipment which has tvo (or more) voltage sourced converters (VSCs) sharing common DC
bus connected ‘o the 1.ansmission system in parallel and in series, and can control the line
impedancz, v ltag > amplitude and phase angle at the same time

[SOURCE: IEC TR 63262:2019, 3.1.1]

Q2

sy tem test

wst verifying functions and performances of UPFC installations as a whole as well as the
interaction with adjacent AC systems

[SOURCE: IEC 61975:2010 and IEC 61975:2010/AMD1:2016, 3.1.2, modified — The words
"HVDC system" have been changed to "UPFC installations".]

3.3

converter unit test

test verifying functions and performances of converter units, including the shunt unit and series
unit
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