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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MICROGRIDS -

Part 3-3: Technical requirements —
Self-regulation of dispatchable loads

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp.’sing
all national electrotechnical committees (IEC National Committees). The object of IEC is to promnte inter. ational
co-operation on all questions concerning standardization in the electrical and electronic fields. To ti.’'s ehd and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Teci.ical Xeports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publicatioi.’s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in th » subject dealt with
may participate in this preparatory work. International, governmental and non-governmenta: ~rg anizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Inter. ationa. Organization for
Standardization (ISO) in accordance with conditions determined by agreement betwc=n th - twe organizations.

The formal decisions or agreements of IEC on technical matters express, as | 27rly s pussible, an international
consensus of opinion on the relevant subjects since each technical commii.>e his representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationai us=2 and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made tr.en. ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for th2 way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National C-mn.’ttees undertake to apply IEC Publications
transparently to the maximum extent possible in their natior.a. anc regional publications. Any divergence between
any IEC Publication and the corresponding national or reg nnal hublication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent 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 certificatior hol'ies.

All users should ensure that they have the laic=t dition of this publication.

No liability shall attach to IEC or its dire :ito''s, .employees, servants or agents including individual experts and
members of its technical committees end . -C lational Committees for any personal injury, property damage or
other damage of any nature whatshev.r, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicetion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the No. rativ 2 references cited in this publication. Use of the referenced publications is
indispensable for the corr=ct ap . !ication of this publication.

Attention is drawn to t"ic ~hos._ibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not" e he 4 responsible for identifying any or all such patent rights.

IEC TS 62898-C 3 has Lzen prepared by subcommittee SC 8B: Decentralized electrical energy
systems, of ILC technical committee TC 8: System aspects of electrical energy supply. It is a
Technical Sy eciiication.

Ti.= it of this Technical Specification is based on the following documents:

Draft Report on voting

8B/155/DTS 8B/172/RVDTS

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 Specification 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/standardsdev/publications.

A list of all parts in the IEC 62898 series, published under the general title Microgrids, can be
found on the IEC website.

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,

e replaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside" logo on the cover page of this doc.ment indicates that it
contains colours which are considered to be useful for the corrcct understanding of its
contents. Users should therefore print this document using. a chlour printer.
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INTRODUCTION

Self-regulation of loads is a phenomenon known very well to transmission system operators,
see Annex A. This effect historically emerged from the dynamic behaviour of electric motors
that were used to directly power mechanical drivetrains, for example for pumps or air blowers.
The higher the rotational speed of the drive, the more active power is used and vice versa. This
effect automatically contributes to frequency stabilization without a supervisory control.

There is also a self-regulation effect on the voltage due to resistive loads. At higher voltages,
the current through a resistive load increases and therefore the active power consumption
increases as well. This increased current also flows through the impedance of the upstream
supply network, resulting in a voltage reduction at the load’s point of connection and vice vursa.
This effect helps to stabilise the voltage and is also used indirectly with power system staL lise~s
(PSS). Modulated system voltage at transmission level is translated to corresponding char.nes
of active power consumption of loads at distribution level which dampen low frecue.cy \.ower
oscillations.

This document intends to emulate the above explained beneficial behaviours wi'h dispatchable
loads, which do not affect the functionality with regard to the end user, an{' to . 1ke this effect
available for frequency and voltage stabilization in microgrids. Dispatci.able 'oads can modify
the active power consumption while maintaining their functionunys ¢y keeping system
parameters within acceptable ranges. This is usually achieved by thc ust of an internal energy
storage, for example thermal energy storage in refrigerators, freezers, air conditioners, water
heaters, or electrical energy storage units such as batterics. As the loads respond to the
frequency and voltage they experience, no communication e!zani 2ls or complex control systems
are necessary to include small loads in the common task cf ke:ping the electric system stable.
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MICROGRIDS -

Part 3-3: Technical requirements —
Self-regulation of dispatchable loads

1 Scope

This part of IEC 62898 deals with frequency and voltage stabilization of AC microgric= by
dispatchable loads, which react autonomously on variations of frequency and voltage vith. a
change in active power consumption. Both 50 Hz and 60 Hz electric power systems are cave.ad.
This document gives requirements to emulate the self-regulation effect of losds inci.:ding
synthetic inertia.

The loads recommended for this approach are noncritical loads, this means their power
modulation will not significantly affect the user as some kind of energy storc.ne is . avolved which
effectively decouples end energy use from the electricity supply by the ele tric network. The
self-regulation of loads is beneficial both in island mode and«qgriu ~oi...ected mode. This
document gives the details of the self-regulation behaviour but doe. no stipulate which loads
shall participate in this approach as an optional function.

This document covers both continuously controllabl; load's with droop control and
ON/OFF-switchable loads with staged settings. The scooe of his document is limited to loads
connected to the voltage level up to 35 kV. Reactive puwer for voltage stabilization and DC
microgrids are excluded in this document.

NOTE 1 |If agreed between system operator and grid user, the self-regulating principles outlined in this document
can also be applied to loads in other electricity networ s, see IEC/ISO Directives, Part 1:2023, C.4.3.2, Example 1.

NOTE 2 According to 3.1.7, critical loads with ar elccu: al energy storage system such as an uninterruptable power
supply are considered as noncritical and therefz-e dis»atchable.

2 Normative references

The following documents arz rferred to in the text in such a way that some or all of their content
constitutes requirements of ‘ais document. For dated references, only the edition cited applies.
For undated references. the latest edition of the referenced document (including any
amendments) applies.

ISO/IEC 1702F, Senerar requirements for the competence of testing and calibration laboratories

3 Terms, aefinitions, abbreviated terms and symbols
Tor (he pLrposes of this document, the following terms, definitions and abbreviated apply.

ICO and IEC maintain terminology databases for use in standardization at the following
addresses:

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

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