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INTERNATIONAL ELECTROTECHNICAL COMMISSION

GUIDELINES FOR THE DESIGN OF
INTERCONNECTED POWER SYSTEMS

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.prc.note
international co-operation on all questions concerning standardization in the electrical and electronic fic'ds. "o
this end and in addition to other activities, IEC publishes International Standards, Technical Spec'fica. ons,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referrad .to «> “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Comi iitee intfrested
in the subject dealt with may participate in this preparatory work. International, governme ‘al and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC rollaborctes closely
with the International Organization for Standardization (ISO) in accordance with conditiins determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly 2s pc sible an international
consensus of opinion on the relevant subjects since each technical committee hc> representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and ~r= accepted by IEC National
Committees in that sense. While all reasonable efforts are made to.ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the w>y in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Comm ttee: undertake to apply IEC Publications
transparently to the maximum extent possible in their nctionc' and regional publications. Any divergence
between any IEC Publication and the corresponding national ¢. reg.~nal publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. 'nd :pendent 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 b dies.

All users should ensure that they have the lates. edii'on of this publication.

No liability shall attach to IEC or its directc s, ¢» ployees, servants or agents including individual experts and
members of its technical committees and IEZ Mational Committees for any personal injury, property damage or
other damage of any nature whatsocer, wkether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicatio.. use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Nor na ve references cited in this publication. Use of the referenced publications is
indispensable for the correct . rplic ation of this publication.

Attention is drawn to the | assibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC sh&u 1.2t bo held responsible for identifying any or all such patent rights.

The main task of IEC ‘echnical committees is to prepare International Standards. However, a
technical comini.‘ee may propose the publication of a technical report when it has collected
data of a diffe.=2nt kind from that which is normally published as an International Standard, for
example "sta’e of the art".

IEC/TR 52511, which is a technical report, has been prepared by IEC technical committee 8:
Jvstems ¢ spects for electrical energy supply.

Ti.e text of this technical report is based on the following documents:

Enquiry draft Report on voting
8/1346/DTR 8/1364/RVC

Full information on the voting for the approval of this technical report 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.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.
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GUIDELINES FOR THE DESIGN OF
INTERCONNECTED POWER SYSTEMS

1 Scope

The primary objective of this Technical Report is to provide guidelines in planning and design
of the interconnected power system (IPS) and consequently achieve the delivery of reliable
supply service. The guidelines for the design of interconnected power systems within this
document will enhance system reliability, mitigate many of the adverse impacts assncicted
with the loss of a major portion of the system or unintentional separation of a major portian ¢f
the system, and will not be consequential because of normal design contingencies.

In the context of this Technical Report, interconnected power system means <n entity’s
(control area or a system operator) high-voltage transmission system thai can adversely
impact other connected systems due to faults and disturbances within its_arc~. In the case of
large areas, the system operator may define a subset of its area to keep ‘he ail'verse impact
contained within a smaller portion of its system.

This Technical Report specifies the recommended techniques for secciing an IPS to ensure a
high level of reliability. Generally, interconnected pow=r systems are synchronously
connected or asynchronously connected through DC interconn cuons. This document aims to
ensure that the interconnections are designed and onercted consistently on both ends. The
recommendations include design and operation «reqirements to withstand the primary
contingencies specified in this document.

It is recommended that each entity ensures that its o zrtion of the high voltage IPS is designed
and operated in unison with these guidelines. This precaution is recommended, otherwise
additional system interconnections can causo siynificant adverse impacts on reliability of the
connected entities. Each entity is also«=ncou.aged to make use of committees, task forces,
working groups, interregional studies anu other methods in order to ensure their IPS is
constantly updated/enhanced and mciata ned, in such a way that it is in agreement with these
guidelines.

NOTE The application of this ¢uia: is 10r high voltage transmission systems (generally over 50 kV). However,
mitigation measures for certain s «=«en conditions, such as under frequency load shedding (UFLSh), are frequently
required for low voltage dist: butiv.. systems; hence, for the purpose of this transmission guide, interconnected
control areas and/or syst~m (nerators can establish the voltage level, as required. In addition, the design
guidelines in this doc!'nen. are intended only for those elements of the IPS (not the entire high voltage
transmission system) tha. car adversely impact other connected system(s) due to faults and disturbances within an
area or a predefined subse. of a large area. This document also provides guidance to determine such elements of
the IPS.

2 Normat ‘e references

The follu. 'ing documents, in whole or in part, are normatively referenced in this document and
42 inlispansable for its application. For dated references, only the edition cited applies. For
unuoed references, the latest edition of the referenced document (including any
ariendments) applies.

None.
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