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INTERNATIONAL ELECTROTECHNICAL COMMISSION

COMMUNICATION NETWORKS AND SYSTEMS
FOR POWER UTILITY AUTOMATION -

Part 90-7: Object models for power converters
in distributed energy resources (DER) systems

FOREWORD

this end and in addltlon to other activities, IEC publishes International
Technical Reports, Publicly Available Specifications (PAS) and Guides

governmental organizations liaising with the IEC also part|0|pate i
with the International Organization for Standardization (ISO
agreement between the two organizations.

interested IEC National Committees.

IEC Publications have the form of recom and are accepted by IEC National
Committees in that sense. While all reasonab t re that the technical content of IEC
Publications is accurate, IEC cannot be hetd™~respoxsible fox the way in which they are used or for any
misinterpretation by any end user.

the latter.

IEC itself does nof _provide
assessment seryi i
services carried out by i

Attention is draw possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC 61850-90-7, which is a technical report, has been prepared by IEC technical committee
57: Power systems management and associated information exchange.
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
57/1239/DTR 57/1281/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.

A list of all parts of the IEC 61850 series, under the general title Communfcatiomnetworks and
systems for power utility automation, can be found on the IEC website,

The committee has decided that the contents of this icati Wi it unchanged until
.iec.ch" in the data

* reconfirmed,
* withdrawn,
+ replaced by a revised edition, or

+ amended. s
A bilingual version of this“publication e issueq at a later date.

NN

IMPORTANT - T
that it contain
understanding &f its

colour print?r\

go>on the cover page of this publication indicates
e considered to be useful for the correct
rs should therefore print this document using a
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COMMUNICATION NETWORKS AND SYSTEMS
FOR POWER UTILITY AUTOMATION -

Part 90-7: Object models for power converters
in distributed energy resources (DER) systems

1 Scope

resources (DER) systems, focused on DC-to-AC and AC-to-AC co
photovoltaic systems (PV), battery storage systems, electric vehicle

ized gystems>configured as microgrids on
utility-oRernated power plants, and to many

may not combine different types of

90-7:2012”

idered as "transitional" since the models are

NOTE The term power coRverter is being used in place of “inverter” since it covers more types of conversion from
input to output power:

e AC to DC (rectifier)
e DC to AC (inverter)
e DC to DC (DC-to-DC converter)
e AC to AC (AC-to-AC converter)

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 61850-7-2, Communication networks and systems for power utility automation — Part 7-2:
Basic communication structure — Abstract communication service interface (ACSI)
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IEC 61850-7-3, Communication networks and systems for power utility automation — Part 7-3:
Basic communication structure — Common data classes

IEC 61850-7-4, Communication networks and systems for power utility automation — Part 7-4:
Basic communication structure — Compatible logical node classes and data object classes

IEC 61850-7-410, Communication networks and systems for power utility automation —
Part 7-410: Hydroelectric power plants — Communication for monitoring and control

IEC 61850-7-420, Communication networks and systems for power utility automation —
Part 7-420: Basic communication structure — Distributed energy resources logical nodes

IEC 61850-8-1, Communication networks and systems for power automation -
Part 8-1: Specific communication service mapping (SCSM) — Mapping

and ISO 9506-2) and to ISO/IEC 8802-3

ISO 4217, Codes for the representation of currencies and funds

EEI Handbook for Electricity Metering, 10" Edition
Washington, D.C.

lectric Institute,

3 Terms, definitions and acronyms

For the purposes of the present do
apply.

ns, definitions and acronyms

3.1 Terms and definitions

3.1.1

autonomous
responding, reacting,
outside forces; ipdey

dently of the whole; not controlled by others or by

[SOURCE: Merriam

3.1.3
device
material element or assembly of such elements intended to perform a required function

Note 1 to entry: A device may form part of a larger device.

[SOURCE: IEC 60050-151:2001, 151-11-20]

3.14

electrical connection point

ECP

point of electrical connection between the DER source of energy (generation or storage) and
any electric power system (EPS)

Note 1 to entry: Each DER (generation or storage) unit has an ECP connecting it to its local power system; groups
of DER units have an ECP where they interconnect to the power system at a specific site or plant; a group of DER
units plus local loads have an ECP where they are interconnected to the utility power system.
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Note 2 to entry: For those ECPs between a utility EPS and a plant or site EPS, this point is identical to the point
of common coupling (PCC) in the IEEE 1547, Standard for Interconnecting Distributed Resources with Electric
Power Systems.

[SOURCE: IEC 61850-7-420:2009, modified by transforming second paragraph into Note 1 to
entry]

3.1.5

electric power system

EPS

facilities that deliver electric power to a load

Note 1 to entry: This may include generation units.

[SOURCE: IEEE 1547:2003]

3.1.6

electric power system, area

Area EPS

electric power system (EPS) that serves Local EPSs

Note 1 to entry: Typically, an Area EPS has primary access to p
boundaries, etc. and is subject to regulatory oversight.

[SOURCE: IEEE 1547:2003]

crossing of property

3.1.7
electric power system, local
local EPS

EPS contained entirely within a single p Qf premises

[SOURCE: IEEE 1547:20

3.1.8

3.1.8.1
event Q
event informatio

something that hap

Note 1 to entry: S io1s, an event is typically state information and/or state transition (status,
alarm, or comm@nd) reflacting W tem conditions.

[SOURCE: , 113-01-04, modified by removal of "subspace ... of space-
time" antka 2\ 1 to entry]

3.1.8.2
event
event information

monitored information on the change of state of operational equipment

Note 1 to entry: In power system operations, an event is typically state information and/or state transition (status,
alarm, or command) reflecting power system conditions.

[SOURCE: IEC 60050-371:1984,371-02-04, modified by addition of Note 1 to entry]

3.1.9

function

computer subroutine; specifically: one that performs a calculation with variables provided by a
program and supplies the program with a single result

Note 1 to entry: This term is very general and can often be used to mean different ideas in different contexts.
However, in the context of computer-based technologies, it is used to imply software or computer hardware tasks.

[SOURCE: Merriam-Webster dictionary]
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3.1.10

3.1.10.1

generator

energy transducer that transforms non-electric energy into electric energy

Note 1 to entry: The reverse conversion of electrical energy into mechanical energy is done by an electric motor,
and motors and generators have many similarities. The prime mover source of mechanical energy may be a
reciprocating or turbine steam engine, water falling through a hydropower turbine or waterwheel, an internal
combustion engine, a wind turbine, a hand crank, or any other source of mechanical energy.

[SOURCE: IEC 60050-151:2001,151-13-35, modified by addition of Note 1 to entry]

3.1.10.2

generator
device that converts kinetic energy to electrical energy, generally u
induction.

ing electromagnetic

Note 1 to entry: The reverse conversion of electrical energy into mechanical en
and motors and generators have many similarities. The prime mover sourcg

[SOURCE: Wikipedia 2007-12]

3.1.11
3.1.111
information
intelligence or knowledge capable of<pei
storage or processing

s.Suitable for communication,

Note 1 to entry: Information may be representéd for example b

[SOURCE: IEC 60050-701;

3s, symbols, pictures, or sounds.

3.1.11.2
information

knowledge conceffing
concepts, that w
Note 1 to entry: Informatio

[SOURCE: 1SO/I

Note 1 to entry: The exchange of information between systems requires interoperable communication services.

3.1.13
inverter
static power converter (SPC)

device that converts DC electricity into AC electricity. Equipment that converts direct current
from the array field to alternating current. The electric equipment used to convert electrical
power into a form or forms of electrical power suitable for subsequent use by the electric
utility

Note 1 to entry: Any static power converter with control, protection, and filtering functions used to interface an
electric energy source with an electric utility system. Sometimes referred to as power conditioning subsystems,
power conversion systems, solid-state converters, or power conditioning units.

[SOURCE: IEC 61727:2004, 3.8, modified by deletion of Note 2 to entry]
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