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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MICROGRIDS

Part 3-4: Technical requirements —
Microgrid monitoring and control systems

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization com, risii.2
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote inte nati.nal
co-operation on all questions concerning standardization in the electrical and electronic fields. To his e 4 and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Te: nice' Peports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publicatic2(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in ti e subject dealt with
may participate in this preparatory work. International, governmental and non-governmental or_anizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Internativ..=' Organization for
Standardization (ISO) in accordance with conditions determined by agreement between 1 e two organizations.

The formal decisions or agreements of IEC on technical matters express, as nea~';» as >ossible, an international
consensus of opinion on the relevant subjects since each technical comm.‘tee 1 as representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationc' us= and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to e. s ..= that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for th< way ‘n which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National “om.»ittees undertake to apply IEC Publications
transparently to the maximum extent possible in their national ar. 1 reyional publications. Any divergence between
any IEC Publication and the corresponding national or reg'onal ouulication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. .~<ependent 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 bc lies.

All users should ensure that they have the latest eui* on of this publication.

No liability shall attach to IEC or its direrwo1 , ei..ployees, servants or agents including individual experts and
members of its technical committees and 'F.C ilational Committees for any personal injury, property damage or
other damage of any nature whatsoe ‘er, .:liether direct or indirect, or for costs (including legal fees) and
expenses arising out of the public tior.. use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the No'mea.ive references cited in this publication. Use of the referenced publications is
indispensable for the corret = 'poliration of this publication.

IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes. 10 p 'sition concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As o1 *he r ate of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to imp: ~ment this document. However, implementers are cautioned that this may not represent
the latest infc.mction, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not'be 1.>Id responsible for identifying any or all such patent rights.

IEC TS.6289% 3-4 has been prepared by subcommittee 8B: Decentralized electrical energy
systems, of IEC technical committee TC 8: System aspects of electrical energy supply. It is a
Technicae Specification.

The ext of this Technical Specification is based on the following documents:

Draft Report on voting

8B/154/DTS 8B/178/RVDTS

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.
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The language used for the development of this Technical Specification is English.

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.

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 tc the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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INTRODUCTION

Microgrids can serve different purposes depending on the primary objectives of their
applications. They are usually seen as means to manage reliability of supply and local
optimization of energy supply by controlling distributed energy resources (DER). Microgrids
also present a way to provide electricity supply in remote areas and to use clean and renewable
energy as a systemic approach for rural electrification.

At present, there are many types of microgrid, often composed of distributed generation, battery
energy storage, load, and other equipment. To achieve the effective integration and cooperative
operation of the above equipment, a set of computer systems is often required, which is
normally named as microgrid monitoring and control system. With the popularizatica of
microgrids, the industry urgently needs a standard to specify the system architestui s,
component composition and functional requirements of microgrid monitoring and controi sys‘em.

There are also various types of microgrid monitoring and control systems. For arge scale
(installed power > 100 kW) microgrid, its monitoring system and control systems more complex,
usually using independent servers, workstations, remote terminal unite._end others. Its
communication protocol and data model can be based on the IEC 61850 seies, «nd the system
consists of a master station level and a local equipment level. For small-ccale. microgrids below
100 kW level, such as household microgrids with photovoltaic powai aer.ération and battery
storage, it is relatively expensive to configure a complex microgi 4 n onitoring and control
system. At this time, the microgrid will generally adopt lightweight and caeap technical solutions,
and the microgrid monitoring, control and energy manageme. t ‘uinction will often be combined
into a single device. Sometimes, for the small microgrid in remotc. mountainous areas, microgrid
monitoring and control system based on the Internet of Thii 9s ¢ nd cloud computing architecture
is often used to realize the local autonomy and remc e n.oniwring of the micro grid.

IEC TS 62898 series is intended to provide generl gi idelines and technical requirements for
microgrid projects.

IEC TS 62898-1 mainly covers the followir.g issues:

e determination of microgrid purpos es and application,

e preliminary study necessary tur microgrid planning, including resource analysis, load
forecast, DER planning and pcwer system planning,

e principles of microgrid technical requirements that should be specified during planning
stage,

e microgrid evaluatiu. to select an optimal microgrid planning scheme.
IEC TS 62898-2 maini,' covers the following issues:

e operation 1 xquirements and control targets of microgrids under various operation modes,
o the hasic vontrol strategies and methods under various operation modes,

e ¢ tlia.raquirements of electrical energy storage (EES), relay protection, monitoring and
comminication under various operation modes,

s »ower quality.

IEC TS 62898-3-XX subseries technical specifications deal with the technical requirements of
microgrids.

IEC TS 62898-3-1 mainly covers the following issues:

e requirements for microgrid protection,
e protection systems for microgrids,

e dynamic control for transient and dynamic disturbances in microgrids.
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IEC TS 62898-3-21 covers the energy management system of microgrids.
IEC TS 62898-3-3 covers the self-regulation of dispatchable loads of microgrids.

This document covers microgrid monitoring and control systems (MMCS). It aims to provide
requirements to address state monitoring and operation control problems in microgrids.

1T Under preparation.
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MICROGRIDS

Part 3-4: Technical requirements —
Microgrid monitoring and control systems

1 Scope

The purpose of this part of IEC 62898 is to provide technical requirements for the moniworing
and control of microgrids. This document applies to non-isolated or isolated miciagnis
integrated with distributed energy resources. This document describes the “:pecific
recommendations for low-voltage (LV) and medium-voltage (MV) microgrids.

This document focuses on standardization of the architecture, functions, and operation of
microgrid monitoring and control systems (MMCS). It teases out the general functions of MMCS
and provides technical requirements for MMCS. This document includes t.»e fon ywing aspects
of MMCS:

e system architecture,
e information exchange with other devices/functions in microg-id,
e performance requirement,

e main function descriptions.
The system architecture for MMCS:

e For a large scale (installed power > 100 kW) ..icrogrid, microgrid energy management
system (MEMS) and MMCS are normally:separated. MMCS normally contains data servers,
application servers, workstations, <routers, information safety devices, SCADA,
communication system, distributed g=n-=radon controller, microgrid central controller, load
controller, grid connection interfas.e ievice and other ancillary equipment.

e For a small user-side microgrid (noi.wially less than 100 kW), MEMS and MMCS are normally
merged into one embedded device with system on chip, which is named as microgrid
controller.

Main functions of MMCS

e Data acquisition’ an' processing, including collecting real-time data from the distributed
generation, load, ~witches, transformers and reactive power compensation devices, and
calculation-cnd anaisis of the acquired data.

o Databace i1ranagement, including maintaining, synchronizing, backing up, restoring the
acquired 'ata, and providing the data interface with other internal and external applications.

e . Humon-machine interface, including the real-time monitor screen and interface which is
~apa.'e of remote control, mode switching, manual data entry, etc.

e Anii-maloperation locking and alarm, to lock the maloperation based on the predefined rule
and logic.

» Time synchronization, including receiving the time synchronization signal from Global
Navigation Satellite System (GNSS) or network time protocol (NTP) and synchronizing the
time of each device within the microgrid.

e Local power quality evaluation and control the ability to collect information of out-of-limit
voltage, power factor, harmonic, etc. and carry out control to improve power quality
accordingly.

e Frequency/voltage regulation during steady state operation of an isolated microgrid to
provide voltage and frequency inside an accepted operation range.
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e Sequence of operations, or steady transition from power-off to start-up and from start-up to
power-off.

e Switch control of devices within microgrids, including turning on and off loads, generation
units, transformers, reactive power compensation devices, etc.

e Islanding detection, including real-time detection on power outage of the upstream
distribution system.

e Operation mode transition, including transition from grid-connected mode to island mode
and transition from island mode to grid-connected mode.

o Active and reactive power control, including load shedding (if required), load sharing and
controlling the active and reactive power in real time according to the MEMS or manual
command.

o Black start, the ability to initiate power sources and loads to ensure the microgrid can initiate
operation from a non-energized state.

o Interface with the protection system or earthing system when adaptations are required
according to the microgrid operating modes.

2 Normative references

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

IEC 60870-5-101, Telecontrol equipment and systems — Part 5-101: Transmission protocols —
Companion standard for basic telecontrol tasks

IEC 60870-5-104, Telecontrol equipment and systems — Part 5-104: Transmission protocols —
Network access for IEC 60870-5-101 using standard transport profiles

IEC 61850 (all parts), Communication networks and systems for power utility automation
IEC 62443 (all parts), Security for industrial automation and control systems

IEC 62586-1, Power quality measurement in power supply systems — Part 1: Power quality
instruments (PQI)

IEC TS 62898-1, Microgrids — Part 1: Guidelines for microgrid projects planning and
specification

IEC TS 62898-2, Microgrids — Part 2: Guidelines for operation

IEC TS 62898-3-1, Microgrids — Part 3-1: Technical requirements — Protection and dynamic
control

IEC TS 62898-3-2:—2, Microgrids — Part 3-2: Technical requirements — Energy management
systems

IEC TS 62898-3-3, Microgrids - Part 3-3: Technical requirements - Self-regulation of
dispatchable loads

2 Under preparation. Stage at the time of preparation: IEC DTS 62898-3-2:2023.



