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IEC
ma

connectied to an electric power grid

FOREWORD

[he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
bll national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
Co-operation on all questions concerning standardization in the electrical and electronic fields. To this end
n addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rep
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “EC Publication(s)"). T
breparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
may participate in this preparatory work. International, governmental and non-governmental organizations liai
vith the IEC also participate in this preparation. IEC collaborates closely with the International Organizatior
Standardization (ISO) in accordance with conditions determined by agreemént'between the two organization

he formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internati
Consensus of opinion on the relevant subjects since each technical’committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are-made to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible\for the way in which they are used or for
misinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any divergence betw
bny |EC Publication and the corresponding natiomal or regional publication shall be clearly indicated in the la

EC itself does not provide any attestation of, conformity. Independent certification bodies provide confor
bssessment services and, in some areas,(access to IEC marks of conformity. IEC is not responsible for
bervices carried out by independent certification bodies.

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

No liability shall attach to IEC or-its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature_whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable faor the correct application of this publication.

A\ttention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of pa
ights. IEC-shall not be held responsible for identifying any or all such patent rights.

TR61850-90-27 has been prepared by IEC technical committee 57: Power syste
hagement and associated information exchange. It is a Technical Report.

bing
bnal
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rts,
heir
ith
bing
for

bnal
all

bnal
IEC
any

ons
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ter.

mity
any

and
e or
and
IEC

Attention is drawn-to.the Normative references cited in this publication. Use of the referenced publications is

tent

ms

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

Draft Report on voting

57/2571/DTR 57/2584/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.

A list of all parts in the IEC 61850 series, published under the general titte Communication
networks and systems for power utility automation, can be found on the IEC website.

This IEC standard includes Code Components i.e. components that are intended to be directly
processed by a computer. Such content is any text found between the markers <CODE BEGINS>
and <CODE ENDS>, or otherwise is clearly labelled in this standard as a Code Component

The¢ purchase of this IEC standard carries a copyright license for the purchaser to sell|software
corjtaining Code Components from this standard to end users either directly or via“distributgrs,
sullject to IEC software licensing conditions, which can be found at: http://www.ie¢zch/CCv 1.

The¢ committee has decided that the contents of this document will remain ‘unchanged until the
stapility date indicated on the IEC website under webstore.iec.ch in the’data related to the
spgcific 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 document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

The world-wide need to reduce greenhouse gas emissions considerably in order to further
reduce detrimental effects on the climate requires that all sectors — power generation, industry,
transport, buildings construction and agriculture — contribute to the low-carbon transition.

The power sector has been identified as having the biggest potential for cutting emissions and
measures. Ways to accomplish that have also been identified: more renewable energy
generation. As some renewable energy sources are intermittent, their integration into the
electrical grid calls for adequate measures in order not to endanger system stability and
relipbility. To accomplish the increased renewable energy integration, there are seygral
mepsures at hand, one of them being the conversion of excess electrical energy into.another
engrgy carrier such as gas or heat and hence to couple the electrical grid with the heat‘\netwprk
and the gas network.

In prder to allow for future sector coupling activities using the IEC 61850 series, the IEQ is
awadre that the scope of the IEC 61850 series of standards needs to be enhianced. This is tfue
especially for IEC 61850-7-420 tackling distributed energy resources. ddence this report is a
crugial first step towards introducing relevant non-electric energy sectors such as gas and heat
as pross sectors to the electric energy system.
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1.1
Th

thal

COMMUNICATION NETWORKS AND
SYSTEMS FOR POWER UTILITY AUTOMATION -

Part 90-27: Use of IEC 61850 for thermal energy systems
connected to an electric power grid

Scope

General

scope of this part of IEC 61850, which is a Technical Report, is to provide basic aspgcts
need to be considered when using IEC 61850 for information exchange bbetween systems
and components to support applications for thermal systems connected\t6 electric po

ver

networks. Thermal systems isolated from electric power networks are oufside the scope of this

dogument.
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the

ind

Frg

ele

rep|

Frg
ger

ele

sug
tha’r is an electric generator. This document models the characteristics for such specific u

of
of

eng

as

As

1.2

Irmal energy services for residential and/or commercial buildings and districts. In other wo
ustrial thermal systems are outside the scope of this document.

ctricity and thermal energy. Other types of energyisuch as gas will be documented in a fut
ort.

m the perspective of resource, this document considers generic aspects of thermal ene|
erators, storage, and loads that may‘contribute to the operations and management
ctric power networks. It also deals with specific types of resources that have electric p4
h as power to heat (P2H) that is a:Kihd of electric load, and combined heat and power (CH

esources including alarms and:ratings. On the other hand, it does not deal with other ty
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m the perspective of energy transformation, thi§ document deals with ones betwgen

ure

rgy

of
rts
HP)
nits
hes

specific units according to the scope of this document. For example, gas boilers, thermal

rgy tanks, heat exchangers, HVAC, auxiliary devices for thermal systems are not model
ogical nodes in this document.

a summary, this'document

gives an overview of thermal energy resources connected to electric power networks.

provides™use cases for typical operations of thermal system and deducts exchang
information necessary for information modelling.

provides mapping of requirements on LNs based on the use cases.

led

jed

defines generic togicat modes for resources in thermat Systems.

defines logical nodes for specific unit types of P2H and CHP.

defines logical nodes for operations that may contribute to the operations of electric power

networks.

Data model Namespace name and version

Table 1 shows all tracking information of (Tr)IEC 61850-90-27:2023A namespace.
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Table 1 — Tracking information of (Tr)IEC 61850-90-27:2023A namespace

Attribute | Content

Namespace IEC specific information

Version of the UML model used for WG17build10

generating the document (informative)

Date of the UML model used for 2023-07-11

generating the document (informative)

Autogeneration software name and j61850DocBuilder 02.02 based on jCleanCim noNS beta9.2
version(informative) (derived from jCleanCim 02-02)

Table 2 shows all attributes of the (Tr)IEC 61850-90-27:2023A namespace.

Table 2 — Attributes of (Tr)IEC 61850-90-27:2023A namespace

Attribute | Content

Namespace nameplate

Ngmespace Identifier (Tr)IEC 61850-90-27

Vdrsion 2023

Rqvision A

Rdlease 1

Full Namespace Name (Tr)IEC 61850-90¢27:2023A

Full Code Component Name IEC_TR_61850-90-27.NSD.2023A.Full
Light Code Component Name IEC_TR_61850-90-27.NSD.2023A.Light
Ngmespace Type transijtional

Namespace dependencies
exfends NEC 61850-7-4:2007B version:2007 revision:B
exfends IEC 61850-7-420:2019A version:2019 revision:A

Namespace transitional status

Future handling of namespace'content The name space (Tr)IEC 61850-90-27:2023A is considered as
"transitional" since the models are expected to be included in
further editions IEC 61850-7-4xx. Potential
extensions/modifications may happen if/when the models are
moved to the International Standard status

1.3] Datamodel Namespace Code Component distribution

This document is associated with Code components. Each Code Component is a ZIP package
containing at least the electronic representation of the Code Component itself and a |fi|e

describing the content of the package (IECManifest.xml).

The life cycle of a code component is not restricted to the life cycle of this document. The
publication life cycle goes through two stages, "Version" (corresponding to an edition) and
"Revision" (corresponding to an amendment). A third publication stage (Release) allows
publication of Code Component in case of urgent fixes of Inter-operability Tissues, thus without
need to publish an amendment.

Consequently, new release(s) of the Code Component(s) may be released, which supersede(s)
the previous release, and will be distributed through the IEC web site at:
http://www.iec.ch/tc57/supportdocuments.
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The latest version/release of the document will be found by selecting the file for the code
component with the highest value for VersionStateInfo, e.g. [IEC_TR _61850-90-
27.NSD.{VersionStatelnfo}.Light.

The Code Components associated with this document are reflecting the data model specified
in this document formatted in NSD files as described in IEC 61850-7-7. They are available in
light and full version:

e The full version is named: IEC_TR_61850-90-27.NSD.2023A.Full. It contains definition
of the whole data model defined in this document with the documentation associated

e The light version is named: I[EC_TR_61850-90-27.NSD.2023A.Light. 1t does not Con
any documentation but contains the whole data model as per full version.

Th light version is freely accessible on the IEC website for download |at:
http://www.iec.ch/tc57/supportdocuments but its usage remains under the licensing conditions.

In ¢ase of any differences between the downloadable code and the IEC pdf published contg¢nt,
thel downloadable code(s) is(are) the valid one; it may be subject tonupdates. See incluged
history files.

2 | Normative references

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

IEG 61850-7-4:2010/AMD1:2020, Communication networks and systems for power utllity
aufomation - Part 7-4: Basic communication structure - Compatible logical node classes and
datla object classes

IEG 61850-7-420:2021, Communication networks and systems for power utility automatidn -
Paft 7-420: Basic communication structure - Distributed energy resources and distribufion
aufomation logical nodes

IEG SRD 62913-2-3:2019, Generic smart grid requirements — Part 2-3: Resources connecjed
to the grid domains

3 | Terms and definitions

Forl the(purposes of this document, the following terms and definitions apply.

ISOand TEC maintain terminological databases for use in standardization at the following
addresses:

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

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

3.1

aggregator

party who contracts with a number of other network users (e.g. energy consumers) in order to
combine the effect of smaller loads or distributed energy resources for actions such as demand
response or for ancillary services

[SOURCE: IEC 60050-617:2009, 617-02-18]
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3.2
circulation pump
pump which moves a heat transfer medium by mechanical action to transfer thermal energy

3.3

combined heat and power (CHP)

DER system whose primary purpose is creation of heat but can also provide electrical energy
from the heat creation capability

Note 1 to entry: In some circumstances, electrical energy is the primary purpose with heat as a secondary purpose.

[SQURCE: IEC SRD 62913-2-3:2019, Table 7]

3.4
demand response (DR)
actjon resulting from management of the electricity demand in response to supply condition

[2)

[SQURCE: IEC 60050-617:2009, 617-04-16]

3.5
distributed energy resource (DER)
engrgy resource comprised of generation and/or storage and/or,controllable load connected at
the|[low or medium voltage distribution level

Not¢ 1 to entry: DER may include associated protection, control/ and monitoring capabilities, and may consigt of
aggfegated DER units.

Note 2 to entry: DER may interact with the area and/or lecal electric power systems (EPS) by providing eng¢rgy
throjugh the EPSs, by adapting their behaviour based pn“EPS conditions, and/or by providing other EPS-related
seryices for regulatory, contractual, or market reasons.

[SQURCE: IEC 61850-7-420:2021, 3.2.11]

3.6
district heating (DH)
sygtem that produces hot thermial energy to maintain thermal conditions in a certain area

Not¢ 1 to entry: It is composed of one or several plants for thermal energy production and pipe networks to transfer
the produced energy to end use:

3.7
district heating.provider (DHP)
parnty which manages a district heating network of a specific geographical area, including heat
generationssystem operation and retailing

[SQURGE: PLANET Project]

3.8
electric power network

particular installations, substations, lines or cables for the transmission and distribution of
electricity

Note 1 to entry: The boundaries of the different parts of this network are defined by appropriate criteria, such as
geographical situation, ownership, voltage, etc.

[SOURCE: IEC 60050-601:1985, 601-01-02]

3.9

electric power system

all installations and plant provided for the purpose of generating, transmitting and distributing
electricity
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[SOURCE: IEC 60050-601:1985, 601-01-01]

3.10
electricity distribution system operator (DSOe)
system operating low and medium voltage electric power systems

3.1
facility DER energy management system (FDEMS)
system that manages the settings and dispatch of DER systems within a facility

Note 1 to entry: This facility could be a residence, a building, a commercial site, an industrial site, or any,0
high-level location.

[SQURCE: IEC SRD 62913-2-3:2019, Table 8]

3.12
heat exchanger

cormponent intended to transfer heat from one medium to another while kéeping the two me
separate

[SOQURCE: IEC 60050-411:1996, 411-44-10, modified (replacingdhe word coolant by the w|
mefdium)]

3.1B
he}jt source

kinf of thermal energy generator to supply thermal enérgy to thermal energy load such as HV|
or thermal energy storages

3.1
heat transfer medium

mefdium which may be present in the solid; liquid and/or vapor phase; it can be used to st
heat in a reversible form and can be.circulate within the installation, e.g., in pipes

[SQURCE: DOI: 10.1615/AtoZ.h.heat_transfer_media,
http://www.thermopedia.com/content/842/]

3.1
heating, ventilation,‘and air conditioning (HVAC)

ther

dia

prd

AC

pre

sygtem providing thermal comfort and acceptable indoor air quality by using thermal enefrgy

provided by hot/coel thermal energy sources and/or heat exchangers

3.1
reffigeration (RFG, or &R)
process.to make the temperature of an object or space cooler than the ambient conditions

3.17

thermal energy controller

controller which gathers data from one or more resources in a thermal system and dispa
commands to them to control the temperature of objects

3.18
thermal energy resource
distributed energy resource from the perspective of electric power system operations

Note 1 to entry: Examples of the resource include thermal energy generators, storage, and loads.

3.19
thermal energy storage (TES)
resource to store thermal energy including heat and cold

tch
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Note 1 to entry: The thermal energy to be stored is provided by thermal energy generator such as heat pump and
supplied to thermal energy load such as HVAC.

3.20

thermal energy load

resource consuming thermal energy such as a heating unit or a chemical process chain relying
on heat for the process

3.21
thermal energy generator
resource generating thermal energy

Note 1 to entry: Examples are Combined Heat and Power units (CHP) (which is also an electric energy-generptor
as if also generates electrical energy) and heat pumps generating thermal energy by conversion of electiie.energy.

3.2
thermal inertia
product of the density, thermal conductivity and specific thermal capacity of material

[SQURCE: IEC Guide 117:2010, 3.8]

3.23
thermal storage tank
device categorized into thermal energy storage

Note 1 to entry: It usually contains a medium such as water, ice or a‘chemical to store thermal energy (hot or c¢ld).

3.2
thegrmal system
sygtem usually composed of resources including-thermal energy generators and loads, which,
in @ddition, also includes TES to facilitate operations of resources without lack of comfor{ or
violation of end-use requirements

3.25
trapsmission system operator (FSO)
trapsmission system operator is a-part operating a transmission system

[SQURCE: IEC 60050-617:2009, 617-02-11]

4 | Abbreviated terms

4.1 General'purpose abbreviated terms

CHP Combined heat and power
DER Distributed energy resource
DR Demand response

DSOe Electrical distribution system operator
EMS Energy management system
P2H Power to gas

RES Renewable energy source
TER Thermal energy resource

TES Thermal energy storage

TSO Transmission system operator
VES Virtual energy storage

VPP Virtual power plant

ucC Use case
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4.2 Abbreviated terms used in data object names

These terms are expected to be added to the lists of abbreviations in future editions of
IEC 61850-7-4 or IEC 61850-7-420.

Table 3 shows normative terms that are combined to create data object names.

Table 3 — Normative abbreviations for data object names

Term Description
Chld Chilled
Cmft Comfort, Comfortable
Cmpr Compressor, Compression
Cmsp Consumption
Crtl Curtail, Curtailment
Cvt Converting, Converter
Ecnm Economizer
Etg Electric and thermal generation
Eth Electricity to thermal energy
Evp Evaporation, evaporator
Fcl Fuel cell
Fin Fin
Hgbp Hot gas bypass
Hot Hot
Intk Intake
Mdm Medium
Mid Mid
Rcv Recovery, Recover
Rnb Renewable
TFep Thermal energy connection point
Tes Thermal Energy System
Virt Virtual
Wire Wire
5 | Overview of thermal systems

5.1—General

Thermal systems connected to electric power networks have been identified to provide a
relevant contribution in this transition process by offering flexibility to the electric power grid
through cross-sector coupling.

Many commercial services with thermal systems have already been rolled out and advanced
use of thermal systems for the purpose are to be implemented in pilot sites by national and
international research projects.
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System structure

A thermal system basically consists of the following devices.

Fig
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Hot or cold thermal energy generators

Thermal energy storage

Circulation networks with heat exchangers, valves, and/or circulation pumps
Thermal energy loads (i.e. end use devices)

sfer the heat or cold without mixing of media.

ure 1 illustrates a typical structure of thermal system in mid-latitude_countries. The|air
ditioning of buildings requires cooling in summer and heating in winter.~-The thermal enefgy
erators are connected to the secondary systems installed in the roohmillustrated on the fop
he figure. The blue and green lines in the Figure show water piping~In countries where there
time-of-use tariffs for electricity, thermal energy storage systems store chilled heat|for
ling or heat for heating in the case where the price of electricity is cheap; and release fthe
red thermal energy in the case where the price is expensive.
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Figure 1 — A typical structure of thermal system
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5.3
5.3

Energy transformation

1 General

This subclause describes energy transformation and related information about some specific
devices such as compressors and heat pumps. This subclause explains the kinds of devices
that are used in the use cases in this document and design of logical nodes for specific resource
units.

5.3

.2 Transformation from electricity to thermal energy

Trensformation from electricity to thermal energy is used for heating or cooling a physical obj
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id, air etc. There are several categories according to the methodologies for use of electriq
s document focuses on electric resistance heating and electric heat pump because ot
s of electro heating such as induction heating and infrared heating are usuyally used
fories that hardly provide flexibility. In terms of cooling, freezers and refrigerators usu

-electric heat pumps (e.g., gas heat pumps) are not modelled in this document.

electric resistance heating provides heat through the process ofsJoule heating. There

C (Positive Temperature Coefficient) rubber. The heating generation can be controlled
nging the electric current flowing through a resistance heating element.

electric heat pump is typically composed of several parts as illustrated in Figurg

orbs thermal energy from the heat source such.as)air or sea water in an evaporator wh
phase of refrigerant changes from liquid to vapor. A compressor driven by electric po
npresses the refrigerant to increase its temperature. A condenser releases thermal ene|
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Figure 2 — A configuration of heat pump
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5.3.3 Transformation from thermal energy to electricity

Transformation from thermal energy to electricity is a major stream in bulk power generation
such as fossil fuel power generation. However, few types of DER make use of the transformation
from thermal energy to electricity. In addition, the use cases described in Clause 6 do not
consider the use of DER that generates electric power from thermal energy. Therefore,
resources transforming thermal energy to electricity are outside the scope of this document. A
future edition of this document could consider such resources.

5.3.4 CHP device

CHIP devices produce electricity and thermal energy simultaneously. A CHP device is typieally
composed of prime mover, electric generator, heat recovery equipment and associated
equipment such as pipework and valve, as illustrated in Figure 3. Micro gas turbines, gas
engines, diesel engines and fuel cells are major prime movers used in CHP devices.

4 N\ ([ )
Heat recovery equipment | Associated pipework, Therma
valve, etc. energy-(heat)
. | J 0 J
Prime mover — Electric generator ~——-——p Electricity
\ J L »/

IEC
Figure 3 — A typical configuration of a CHP device

A micro gas turbine is a type of continuous and.internal combustion engine in which expansjion
due to combustion of gaseous fuel rotates.'@ turbine. The process of micro gas turbine glso
includes intake of air, compression, combustion of gaseous fuel and exhaust. For the process,
it is typically composed of an upstream rotating gas compressor, a combustor, and a
downstream turbine on the shaft connecting the compressor. Micro gas turbines are adopted
by pnergy consumers that need adarge amount of thermal energy because its heat recovery is
efficient.

A das engine is a reciprocating engine that transforms the energy produced by gas combusjion
to notational motion through a piston mechanism. Its process includes intake of air, compressjion,
combustion of gaseous' fuel and exhaust. It is more efficient than gas turbine because the
combustion temperature is higher.

A diesel engine-is another type of reciprocating engine in which the elevated temperature of the
air jn the cylinder due to the mechanical compression causes the ignition of the fuel. The ignifion
corjtrol is'not easy due to its mechanism even though it is efficient. The shortcomings of digsel
engine are noise and vibration.

Fuel cells transform chemical energy of fuel directly to electricity without transformation to
thermal energy or kinetic energy so that they are more efficient and silent than heat engines.
Several types of fuel cells are used in CHP devices.

A PEFC (polymer electrolyte fuel cell), one of the representative fuel cells, is composed of a
fuel electrode (anode), a solid polymer membrane (electrolyte), and an air electrode (cathode).
Figure 4 illustrates the configuration and behaviour of PEFC. In the first step of behaviour, a
hydrogen molecule is decomposed into two hydrogen ions and two electrons by using catalyst
in the fuel electrode. The electrons move along with the electric circuit and this current of
electrons produces electric power. The hydrogen ions move to the air electrode through the
solid polymer membrane. The solid polymer membrane prevents other materials from moving
through itself. The electrons and hydrogen ions react with an oxygen molecule when they reach
the air electrode.
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An SOFC (solid oxide fuel cell) is another representative fuel cell type. It is also composed of
an anode, electrolyte, and cathode. The main difference between SOFC and PEFC is the
material of electrolyte and behaviour. The electrolyte of SOFC is usually made of ceramics
based on Zirconium or Cerium and oxygen ions move from cathode to anode through it.

Electricity
@

—> Electric
I I circuit
f Q b
OO @ o g s 56— o)
----- *© O
Solid polymer QDQ
Fuel electrode membrane Air eIectrod%
(anode) (electrolyte) (catho@\
\_ J
Legends
QO H, m o, (QD H,0 Electron
® Hydrogen ion C— > Movement # Chemical reaction

IEC

Figure 4 — Configuration and behaviour of a polymer electrolyte fuel cell

6 | Use cases

6.1 General

This clause shows common actors and summaries of use cases used for logical node class
mofelling related to thermal:systems. Detailed descriptions of the use cases can be found in
Annex A.

6.2 Common actorns
6.2/1 General

Common actors for the use cases in this clause can be categorized into two types; one is thpse
from IECSSRD 62913-2-3, and the other is those newly defined for the use cases in fhis
dog¢ument. IEC SRD 62913-2-3 is an IEC technical specification that defines resourges
connected to the electric power system domains including system roles. This document uses
the system roles defined in IEC SRD 62913-2-3 as much as possible in order to facilitate
readers' understanding of the actors across the border between the electric power domain and
the thermal energy one. However, some use cases need actors that are not defined in IEC SRD
62913-2-3 so this document defines additional actors that originate with the thermal energy
domain.

6.2.2 Actors from IEC 62913-2-3

Table 4 lists the common actors coming from Table 4 or Table 7 of IEC SRD 62319-2-3:2019.
The types of actors listed in this table are roles because substantial actors are different among
countries and/or regions.
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(refer to 4.1.2 of IEC 61850-7-420:2021). The levels are as follows:

e Level 1: DER
e Level 2: Facility DER Management
e Level 3: Third Parties: Retail Energy Provider or Aggregator
e Level 4: Utility Operational Grid Management
e Level 5: Market Operations
Table 4 - Common actors from IEC SRD 62913-2-3
Level Role Definition
2 Building DER EMS System that manages the settings and dispatch of DER systems within a
building.
(BDEMS)
[SOURCE: IEC SRD 62913-2-3:2019, Table 7]
2 Distributed energy A distributed set of one or more energy service resources, including
resource generators, energy storage, controllable load, and ancillary services.
(DER) (high level) [SOURCE: IEC SRD 62913-2-3:2019, Table 7
2 Facility DER EMS System that manages the settings and dispatch of DER systems within a
facility. This facility could be a residence, a building, a commercial site,
(FDEMS) an industrial site, or any other high“level location.
[SOURCE: IEC SRD 62913-2-3:2019, Table 7]
3 Aggregator A party which aggregates flexibilities for its customers.
May activate flexibility sites’
[SOURCE: IEC SRD\62913-2-3:2019, Table 4, eliminated the following
sentence: "Equivalent to retail energy provider (REP) in this document."]
4 Electricity DSO Entity responsible for the planning, operation, maintenance, and the
developmentin given areas of the electricity distribution network (LV,
(DSQe) MV, and petentially HV), the quality of electricity supply (power delivery,
voltage,(étc.) and for customer access to energy supply retail market
through*his or her system under regulated conditions.
Equivalent to MV/LV system operators.
[SOURCE: IEC SRD 62913-2-3:2019, Table 4]
4 Transmission Entity responsible for the planning, operation, maintenance, and the
System Operator development in given areas of the electricity transmission network (HV),
(TSO) the quality of electricity supply (frequency and voltage), and access to
the bulk market system for DER systems capable of participating
Equivalent to HV system operators.
[SOURCE IEC SRD 62913-2-3:2019, Table 4]
According to Article 2.4 of the Electricity Directive 2009/72/EC
(Directive):
"a natural or legal person responsible for operating, ensuring the
maintenance of and, if necessary, developing the transmission system
H-a-girerarea—and—where—appleable—itsinterconnections—with-ether
systems, and for ensuring the long-term ability of the system to meet
reasonable demands for the transmission of electricity". Moreover, the
TSO is responsible for connection of all grid users at the transmission
level and connection of the DSOs within the TSO control area.
[SOURCE: EU Commission Task Force for smart grids, EG3]
5 Transmission Energy | Operator of a market, example markets include the wholesale electricity
Market (high level) or gas market, ancillary service markets, etc.
[SOURCE: PLANET project]
("market operator" of the UC in Clause A.1 is equivalent to this role.)

IEC TR 61850-90-27:2023 © |IEC 2023
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6.2.3 Actors originating with the thermal energy domain

The use cases in this document include other types of roles specific to thermal systems. Table 5
lists the actors that originate with the thermal energy domain.

Table 5 — Actors originating with thermal energy domain

Level Actor Definition
2 Building manager Entity who is in charge of operating/ managing the building plants (both
electrical and thermal) which has the knowledge and follow-up of the
elestrical-and-heat-reeds—Fhe-actions-reeded-forthe-eperation-ecouldbe
either manual or automatic.
It may play the role of BDEMS defined in 6.2.2.
Cogeneration plant Entity that manages a thermal plant based on CHP unit(s) for.heat
operator (CPO) production." It could be a person or a DER EMS. However, CRO has a
broader scope than facility DER EMS.
It may play the role of FDEMS defined in clause 6.2.2,
District Heating Refer to 3.7.
Provider (DHP)
Heat source Refer to 3.13
Heat exchanger Refer to 3.12.
Heating, Ventilation, Refer to 3.15.
and Air Conditioning
(HVAC)
P2H plant operator Entity that operates one or.mjore power to heat units.
It may play the role of EDEMS.
Thermal energy Refer to 3.19.
storage
Thermal storage Refer to 3.23:
tank
5 Distribution energy Operatoriwho is responsible for purchasing and billing energy to the
market user (building manager).
6.3] Use case 1: "Aggregated energy storage in buildings for electricity grid
congestion management via electricity demand shifting"
6.3{1 Motivation
A quarter of the.primary energy in Europe is consumed for building heating and cooling.
Currently the_conversion of energy to heat/cool is performed either on user demand or|(for
optimal perfformance of the heating/cooling equipment locally, without considerations about the
impgact eofithe demand profile on the energy networks.
Theaim-eofthisusecase o-demonstratethe potential available through-shifting the-operafion
time and/or power regulation (increase or decrease of power) of such devices for balancing the

grid or managing congestion points. The building thermal mass/inertia and/or water tanks for
hot water storage provide opportunities for shifting the actual energy consumption while
maintaining indoor conditions at acceptable levels.

6.3.2 Solution

If the aggregated electricity demand is lower than electricity generation, management strategies
for electrical devices connected to the building heat generation system (e.g. heat pumps) are
applied in order to maximise the use of excess electricity by charging heat storages (hot water
tanks) and/or using building mass inertia (request by the system operator to consume more at
building level). Figure 5 illustrates energy flows in such operations.
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Case 1:

Excess electrical energy of the electricity grid is used to feed a heat pump which transforms the electrical energy into
thermal energy (heat). This thermal energy can then be stored in the heat storage (heating system and domestic hot
water) and/or in the building acting as a Virtual Energy Storage (VES) due its thermal inertia. If the thermal energy

provided by the heat pump and the heat storage is not sufficient for satisfying the building’s thermal need, the gas boiler

is switched on the provide the remaining thermal energy. So, the building serves as a bridge between the electrical
distribution network and the distribution gas grid, due to the fact that the heating demand of the building represents a
possible combination of electricity and gas consumption.

Building (VES)

Gas .
Gas boiler

‘v Burns gas and generates thermal energy

Excess electrical energy

Converts electrical energy into
-> fed heat pump v

If

Heat pump thermal energy

Heat storage
(heating system and
domestic hot water)

Store thermal energy-and/or
provide it to building

Figure 5 — UC1 Case 1: The aggregated electricity{demand is lower
than electricity generation

he aggregated electricity demand is higher than -€lectricity generation, managem

nt

strategies to the electrical devices connected to the bdilding heating system (e.g. heat pumpps)

are
(re
ene

quest by the system operator to consume less/ at the building level). Figure 6 illustr
rgy flows in such operations.

Case 2:

Lack of electrical energy of the electricity grid results in a reduction of the feeding of the heat pump. To satisfy the
building requirements in terms of hot water and.heat, the thermal energy stored in the heat storage and the building are
used. If this is not enough, the gas boiler is switehed on to provide the remaining thermal energy required.

Building (VES)

Gas Burns gas and generates thermal energy

Gas boiler

Lack of electrical energy

_ Converts electrical energy into
-> reduction.otstop of heat pump

Heat pump thermal energy

Heat storage
(heating system and

Store thermal energy and/or
provide it to building

6.3

applied in order to reduce the consumption exploiting heat storages/building mass ineftia

tes

dormestiic i1oi waier)

IEC

Figure 6 — UC1 Case 2: The aggregated electricity demand is higher
than electricity generation

.3 Benefit

In the near future, due to a revision of the market regulation, the power system operator could
be engaged as a balance service provider. This condition should allow direct solution of
problems such as grid congestion, not only at transmission network level but also on the
electrical distribution networks.
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The full use case description is provided in Clause A.1. It includes the use case diagram
featuring the sub use cases as well as the sequence diagram followed by a step-by-step
description of the sub use cases. Furthermore, the required information objects are identified.

6.4 Use case 2: Small-scale cogeneration for e-grid stabilisation and heat generation
for use in building or injection

6.4.1 Motivation

The aim of this UC is to support the electricity grid in times when RES generation drops abruptly
an lmpxppr‘fpdly Ipading to an imbalance bhetween demand and gpnprafinn This can be
acqomplished by electricity-driven CHPs which can ramp up their generation and supply the
generated electricity to the e-grid.

6.4/2 Solution

The¢ use case involves the exploitation (or installation) of cogeneration ufits” both in lafge
buildings (office buildings, shopping malls, etc.) as well as central CHPs\(e.g. P, <100 KW)

supplying energy to residential areas.

When there is a lack of electrical energy due to an unexpected RES-generation drop the poyer
sygtem operator searches for an aggregator covering his lack of electrical energy on mutuglly
acdeptable conditions (price and service delivery). The aggregator checks for available CHPs
able to satisfy the requested electricity demand and — based'or the information received —sends
bagk their service delivery and price conditions to the power system operator. If a contracf is
estpblished, the aggregator sends an activation or ramp-up command to the CHP operatof at
the| time the power system operator needs additional electric energy. The surplus thermal
engrgy generated by the requested electricity provision is used to heat up the building(s) in the
first place. The remaining thermal energy is then fed into the district heating network and/or
stofed in the thermal storage of the CHP.

6.4/3 Benefits

CHIPP units are already known to provide financials benefits when their operation is optimiged
for|the needs of the building. Offering ancillary services to the electricity grid could becogme
andgther revenue source for them, and under specific conditions it can make sense for building
mahagers to optimise theiroperation towards an objective function combining building and grid
neg¢ds. In addition to the above, the injection of heat in the district heating grid can provjiide
furfher financial benefits\to the CHP operator. But even more importantly, it may drastically alter
the| optimal operational schedule of the cogeneration units especially if it is possible to confrol
thelamount of heat_for building use and for grid injection in real-time during operation.

optimalscheduling will then depend on a number of parameters, such as the gas prices
(natural gas; synthetic gas and biogas) the reimbursement they can obtain from ancillgry
ices fo the e-grid, the feed-in tariff from the heating network, whether building and grid
requiréments conflict or can be addressed independently, the limits for heat injection, the efflect
of i i s o their tife expectancy, etc:

Their ramping capabilities make CHPs suitable for provision of the most lucrative services (e.g.
frequency regulation), so the cost-benefit analysis of this use case could lead to interesting
results.

The full use case description is provided in Clause A.2. It includes the use case diagram
featuring the sub use cases as well as the sequence diagram followed by a step-by-step
description of the sub use cases. Furthermore, the required information objects are identified.
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6.5 Use case 3: Centralised heat-pumps for hot water storage in DH plant facilities
6.5.1 Motivation

CHP plants connected to the district heating have inherent energy demand flexibility due to
their regulation capacity and large storage capacities for hot water. Currently they mostly use
gas as their primary fuel though, which give a possible regulation based on the technical
features of the system installed. Moreover, new expansion of the DH network in terms of number
of buildings connected to the network, and/or new parts of town served by DH, could lead to a
need for more thermal units for heating production. This need could be satisfied by the utilization
of technology which exploit renewable electricity sources for production of heat.

This use case advocates the installation of large heat-pumps to heat water for district~heafing
purposes to leverage the demand flexibility potential to the benefit of the electricitygrid. This
effectively alters the fuel mix for DH providers, adding electricity as a main energy source.

6.512 Solution

Depending on the operational conditions of each DH network, the heat pump requirements will
haye to be adapted accordingly. High-temperature heat pumps will be-required for DH netwagrks
opgrated at high temperatures, such as the IREN network in _Aurin. For low-temperature
opgrated networks (e.g. T < 60 °C), regular heat pumps (feeding\water with temperature up to
60 °’C) will suffice. In the case of HP connected to CHP plant; one of the main aspects to|be
explored is the relative use of electricity and gas for water¢heating. One scenario — probgbly
the| shorter-term one — is to use the electricity-powered heat pumps as peaking units. In this
serjse they can be used to alleviate peak load problems in the usual DH activities, but also[be
usqd to offer balancing services and at those times¢support the available co-generation unfits.
If gncillary service timing coincides with heat peak”demand, multiplicative benefits can|be
expected.

6.5(3 Benefit

Fagilitate technology for heating produg¢tion, in particular for DH network, alleviating peak l¢pad
proplem due to the heat demand behaviour and meanwhile offering balancing services to fthe
eleftricity network.

Thtt full use case description”is provided in Clause A.3. It includes the use case diagram
featuring the sub use cases as well as the sequence diagram followed by a step-by-step
degcription of the sub_Use’'cases. Furthermore, the required information objects are identified.

6.6( Use case 4: Providing tertiary reserve to electric power systems by demand
response\using thermal energy storage

6.611 General

This dse’case considers an aggregator provide tertiary reserve to electric power systems| by
demand response using thermal energy storage. Subclauses 6.6.2 to 6.6.4 mention fthe
motivation, solution, and benefits of the use case.

Note that Clause A.4 has the full description of this use case. It includes the use case diagram
featuring the sub use cases as well as the sequence diagram followed by a step-by-step
description of the sub use cases. Furthermore, the required information objects are identified.

6.6.2 Motivation

To realize a sustainable society, the electric power industry is required to achieve three goals:
(1) increasing electric power generations using renewable energy, (2) the supply and demand
adjustment functions with the participation of consumers, and (3) stable power supply.
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Until now, the electrical power industry rarely collaborates with the thermal energy industry that
is in the electric power consumer side. From now on, systems managing electric power and
thermal energy facilitate the collaborations between the two industries.

In particular, the thermal energy industry may provide balancing reserve to electric power
systems for which quick response is not required. This is because operations of thermal energy
storage are slower than those for electric devices such as inverters. On the other hand, the
amount of energy that may be stored as thermal energy are so huge that tertiary reserve
provided to electric power systems is a promising and reasonable market product for thermal
energy industry.

In some countries, thermal energy storage for air conditioning is used for both cooling fnd
hedting. So thermal energy industry may provide tertiary reserve especially in summer and
winfter.

6.6[3 Solution

controller, and resources. The resources include heat source machine, _eirculation pump, heat
exdghanger, and thermal system tank/piping. Figure 7 shows how thes€& actors interact with each
othler.

This use case assumes seven actors: TSO, aggregator, FDEMS & man@ager, thermal sysl;m

UC 4 - Thermal energy storage system for HYAC

Contract and trading
in the market

X

% /\—‘
sub

Demand response
activate

Demand response
contract

Demand response
start / stop
Report for billing

Aggregator

UC 4-6

Thermal system
control

Heat source
Sub machine
FDEMS and manager
Circulation
sub pump

subUC 4-1a, 2a Thermal device Heat
subUC 4-3a, 4a monitoring 7 exchanger
subUC 4-1b, 2b

subUC 4-3b, 4b

Thermal system
tank / piping

IEC

Figure 7 — Main use case diagram of UC4: Providing tertiary reserve to electric power
systems by demand response using thermal energy storage

The TSO and aggregator make a contract for tertiary reserve in a market or bilateral way for
demand response before operations. At the operation phase, the TSO sends a request to the
aggregator to activate demand response. The request contains the upward or downward volume,
start time and duration of electric power provided by the aggregator. In addition, the aggregator
sends reports to the TSO in which status and measurement values are conveyed. The data
items identified in the interactions between TSO and aggregator would be modelled as data
objects in logical nodes categorized in operational functions, resources or measurement.
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The aggregator makes operational plans for each FDEMS and manager by referring to the
request from TSO. The decided plans are delivered to the FDEMS and manager. The FDEMS
and manager interacts with the thermal system controller that monitors and controls the
resources. The data items identified in such interactions would be modelled as data objects in

log

6.6
Thi

(1)

(2)

7.1

Ba

ical nodes categorized in resources or measurement.

4 Benefits

s use case would bring benefits to the various stakeholders mentioned below.

Ear electric power nrlde and societies: FElectric power nrldc will _became more

described in this use case contributes to grid stabilization.

For electric power grids: Since this use case already has equipment/human=ressour
assigned for air conditioning applications, a balancing authority can acChieve po
adjustment at reasonable cost.

For societies: CO2 can be reduced by shutting down aged fossil fuel(power plants
(nega-watt).

For customers: An aggregator helps customers to purchase power with lower G
(coefficient) with lower tax payment in case where CO2 tax is charged.

Information model requirements

General

bed on the identified information related to the\tesource specifications described in Claus

and one required for the four use cases described in Clause 6, this clause provides mappi
betiween data items of all needed informatioff and logical nodes and data objects in a taby

for
ref

rence point of thermal system.

If e)isting logical nodes do not represent the data required in the use cases, the columns of
and DO show candidates of logical nodes with underline. Details of these candidate log
nodes are described in Clause’8.

The references to UG.in Table 6, Table 7, Table 8, Table 9, Table 10 and Table 11 indic
infgrmation defined in)the use cases described in Clause 6 and Annex A.

7.2
Thi

Mappings' of requirements on LN classes at the resource level

ong or moere use cases and logical nodes/data objects for the following four categories:

5 subgclause includes several tables to show the mappings between data items needed i

unsuable due to the increase in VRE (Variable Renewable Energy). The functllon

Ces
ver

For customers: Costs can be reduced by incentive compensation ©y-demand curtailment

02

e 5
Ngs
lar

at. The mappings are categorized into three levels: resource, operational functions, and

LN
cal

ate

NDED cvgtam ond [H Ha =% 3
T arda LLLA

o = A
DTSy storm OO g puoTTt

Distributed P2H resource
Distributed aggregated energy storage resource

Distributed CHP resource

Logical nodes and data objects defined in this report are marked with an underline in each table.
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Table 6 — Mappings of requirements and IEC 61850 for DER system and coupling point

Req Short descriptions LN DO (+DA) Reference in UC
Id

1-1 Identification of the DH (District Heating) DECP ElcRefld DH Coupling Point ID

coupling point in electric grid (UC1,2,3,4)

1-2 Identification of the thermal storage unit DSTH EEName. Unit ID (UC 1,2,3,4)

name

1-3 The amount of heat the storage unit can DSTH ThmCapRtg | Thermal Power Storage

accommodate Capacity (UC 1,2,3,4)

1-4 Reference to the corresponding CHP unit ID DGTH EEName. CHP Unit ID Ref (UE

name 1,2,3)
DCHCExt | EEName.
name
1-5 Reference to the corresponding DER unit ID DETG EqGn Electric.DER Unit Ref
(energy interconnected distributed energy (UC #152,3)
resource) DETH Eqglod
1- Voltage measurement from meters installed in MMXU PPV NMeasured Volts (UC
grid nodes 1,2,3)
1-7 Power measurement from meters installed in MMXU TotW Measured P, (UC
grid nodes 1,2,3,4)
1- Capacity of thermal energy acceptance [kWh] DSTH ThmCapTot | (UC 2,4)
Table 7 — Mappings of requirements and{EC 61850 for P2H resource
R4q Id Short descriptions LN DO (+ DA) Reference in UC]
2- A reference to the corresponding P2H (power DETH EqThmGn P2H ER Ref in
to heat) energy resource ID Thermal GEN ER /
Eglod Electrical LD ER (UC
1,2,3,4)

2-2 Identification of the P2H energy resource DETH EEName. Resource ID in P2H

name ER (UC 1,2,3,4)

2- Geographical coordinates.(longitude, latitude) DETH EEName. geoCoordinates in

of a P2H ER (degree) longitude / P2H ER (UC 1,2,3,4)
latitude

2-4 Rated value of thermal efficiency of an electric DETH EfcRtg N_boiler in Electric

boiler; n = (Thermal energy output (water, Boiler UC 1,2,3,4)
steam, ...))/(Electric Energy input) x 100 [p.u.]
2-9 A control setpoint for temperature of the DGTH TmpSpt Temp setpoint in
electrietboiler/the local or DH heat pump [°C] Electric Boiler, Local
o TmpSptAct Heat Pump, Electri
ForBDH heat pumps, the temperature setpoint is Radiator and DH hdat
the-supply water temperature pump (UC 1,2,3)
2- The dead band around the setpoint of the DGTH TmpBndWid Temp band in Electfic
electric boiler/the local heat Boiler, Local Heat
Pump, and Electric
Radiator (UC 1,2,3)

2-7 The capacity of the water storage tank [m?] DSTH MatCapRt Tank volume in
Electric Boiler (UC
1,2,3,4)

2-8 A measurement value of water mass flow [kg/s] | MFLW FIwRte Mass Flow in DH
Heat Pump (UC
1,2,3,4)

2-9 A measurement value of temperature of the DGTH TmpSrcin Heat source

heat source used by heat pump [°C]

temperature in DH
Heat Pump (UC
1,2,3,4)
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Req Id Short descriptions LN DO (+ DA) Reference in UC

2-10 A measurement value of heat output DGTH TmpSinkOut Heat output
temperature [°C] temperature in DH

Heat Pump (UC
1,2,3,4)

2-11 Type of heat source (ambient air, underground DHPM HeatSrcTyp Heat source in DH
source, sea or river, exhaust air, waste heat, Heat Pump (UC
wastewater) (Enumeration) 1,2,3,4)

2-12 A measurement value of coefficient of DETH Efc COP in Heat Pump
performance of a Heat Pump (efficiency of a (UC 1,2,3,4)
heat pump at any given set of conditions). The
coefficient of performance (COP) of a heat
pump (also referred to as the instantaneous
efficiency) is defined as the ratio of the thermal
power delivered to a thermal zone by the heat
pump (Qhp) to the electrical power consumed
(Pel): COP=Qhp/Pel
To put it in other words: COP = Thermal energy
output (water, steam, ...)/(Electric Energy
input) *) see also COP definition in the
explanation

2-13 Identification of the unit Specific EEName. Unit ID in P2H Unit

unit LN name (UC 1,2,3,4)

2-14 Rated active power of a P2H unit [W] DLOD WNomRtg Rated active power|in

Ext P2H Unit (UC
1,2,3,4)

2-15 Nominal voltage of a P2H unit [V] DLOD VMaxRtg Nominal Voltage in
P2H Unit (UC
1,2,3,4)

2-16 A rating of minimum active power of a P2H Unit.\{ DLOD WMinRtg Min active power off

[W] P2H Unit (UC
1,2,3,4)

2-17 A rating of maximum active power of a R2H DLOD WMaxRtg Max active power of
Unit [W] P2H Unit (UC

1,2,3,4)

2-18 ON/OFF status and control of a P2H unit. DETH OpCitl Equipment status o
(Boolean) P2H Unit (UC

1,2,3,4)

2-19 Measured active power‘input of a P2H unit [W] MMXU TotW Measured Active
Power of P2H Unit
(UC 1,2,3,4)

2-20 Measured redctive power input of a P2H unit MMXU TotVAr Measured Reactive

[var] Power of P2H Unit
(UC 1,2,3,4)

2-21 Measured Thermal Energy provided from a DGTH GnEn Measured Thermal
P2H"unit given the electrical consumption for a Energy of P2H Unit
specified time period At [Wh] (UC 1,2,3,4)

2-22 Measured electrical energy consumption of a DLOD CmspEn Measured Energy
P2H unit for a specified time period At [Wh] Ext Cons of P2H Unit

(UC 1,2,3.4)
2-23 Starting current (inrush current) DLOD InrsA Starting current of
Ext P2H Unit (UC
1,2,3,4)

2-24 Maximum flow temperature of heat pump [°C] DGTH TmpMaxRtg Maximum flow
temperature (UC
1,3,4)

2-25 Consumed power range of heat pump [kW] DLOD WMaxRtg Power range of heat
pump (UC 1,3,4)

2-26 Provided power range of heat pump [kW] MTHM ThmW Power range of heat
pump (UC 1,3,4)

2-27 Connection voltage [V] DLOD VMaxRtg Connection voltage

VMinRtg (UC 1,3,4)
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Req Id Short descriptions LN DO (+ DA) Reference in UC

2-28 P2H unit failure DETH EEhealth Health kind (UC4)

2-29 On/off status DGTH PwrSt Power status (UC4)

2-30 Generated calories DGTH GnEnTot Generated energy
total (UC4)

2-31 Operation mode status DGTH ThmGnOpMod Thermal generator
operation mode
status (UC4)

2-32 Operation mode control DGTH ThmGnOpMod Thermal generator
oberation-—moede
opefatton—rrod
control (UC4)

2-83 Machine control type [on/off, variable] DGTH OpCtl or Control type (UC4)

TmpSpt
2-34 Electric heat source machine control value DLOD WSptPct Activelpower setpoint
Ext setting’ (UC4)

2-85 Emergency withdrawal application DTHP CmftSt Comfort status (UCH)

2-36 Monitoring circulating water temperature STMP Tmp Circulating water
temperature, (UC4)

2-87 Thermal flow operation mode control Not Not coyered Operation mode

(sequential or rotation) covered control (UC4)
2-88 Reference to thermal energy resources and Not Not covered Thermal energy
pump covered resources referencq
(uc4)
Table 8 — Mappings of requirements and IEC 61850
for aggregated energy: storage resource
Req Short descriptions LN DO (+ DA) Reference in UC
d
3- Profile ID reference of thermal zonet DSTH EEName. Profile ID Ref of
DLTH name Thermal Zone (UC 1)
3-? Identification of thermal mass in a building that DSTH EEName. Building ID of Thermal
is part of an aggregated. thermal energy storage. name Zone (UC 1)
3-8 Identification of the spag¢e thermal zone is part DSTH EEName. Zone ID of Thermal
of an aggregated thermal energy storage. name Zone (UC 1)
3-4 Parameter of the\space thermal model (RC- DSTH ThmRis Resistance of Therma
Model) [°C/W] Zone (UC 1)
3-p Parametenof the space thermal model (RC- DSTH Capac Capacitance of Thermal
Model)[4/°C] Zone (UC 1)
3- Thermal energy provided from a P2H unit given DETH EqThmGn Thermal Energy of
the electrical consumption for a specified time Thermal Zone (UC 1)
period At [Wh] DGTH GnEn
3-L Identification of aggregated thermal energy DSTH NamPlt Resource ID of VES F
storage name (UC 1,4)
3-8 Geographical coordinates (longitude, latitude) of | DSTH NamPIt. geoCoordinates of VES
thermal energy storage longitude & ER (UC 1,4)
latitude
3-9 Identification of the unit DSTH EEName. VES Unit ID of VES Unit
name (Uuc 1,4)
3-10 Reference to the corresponding building ID DSTH EEName. Building ID Ref of VES
name Unit (UC 1,4)
3-11 Reference to the corresponding space thermal DSTH EEName. Thermal zone ID Ref of
zone ID name VES Unit (UC 1,4)
3-12 Demand of a building space / zone for heat MMXU TotW Head Demand of VES

Unit (UC1,4)
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Req Short descriptions LN DO (+ DA) Reference in UC
Id
3-13 Electrical output of a VES Unit that corresponds | MMXU TotW Electrical Response of
to the required electrical energy consumed for VES Unit (UC 1,4)
heating/cooling
3-14 Insufficient thermal storage Soc DSTH SocLoArm Soc low alarm (UC4)
3-15 Insufficient thermal storage Soc DSTH SocHIiArm Soc high alarm (UC4)
3-16 Storing/releasing status of thermal storage DSTH StoSt Thermal storage
RelSt operation status (UC4)
3' 7 T:IUIIIIG: otulagc talllr\ ;II:Ut tUIII}JUIdtUIU DST:: TIIIUSIb:II TUIII}JUIdtUIU SUUTLT
inlet (UC4)
3-18 Thermal storage tank outlet temperature DSTH TITmpSinkOut Temperature sinkyoutlet
(UC4)
3-19 Thermal storage tank temperature DSTH Tmp Temperature (UC4)
3-20 Current thermal storage capacity DSTH ThmCapTot Thermalcapacity total
(UE4)
3-21 Residual thermal generation DSTH ThmCapPct Residual thermal
Capacity in % (UC4)
3-22 Thermal releasing completion estimated time DSTH RelEstTm Releasing estimated
time (UC4)
3-23 Thermal storing completion estimated time DSTH SteEStTm Storing estimated timg
(UC4)
3-24 Start / Stop releasing of thermal storage DSTH ThmStoOpCtl | Thermal storage
operation control (UC4)
3-25 Threshold for lower limit alarm of thermal DSTH SocLoAlsPct | Soc low alarm threshold
storage in % (UC4)
3-26 Threshold for upper limit alarm of thermal DSTH SocHiAlsPct Soc high alarm
storage threshold in % (UC4)
Table 9 — Mappings of requirements and IEC 61850 for CHP resource
Req Short descriptions LN DO Reference in UC
d
4- Identification of the CHP Energy Resource DETG EEName.name | Resource ID of CHP HR
(UC 1,2,3)
4-p Geographicalscoardinates (longitude, latitude) DETG EEName. geoCoordinates of CHP
of the CHP/ER longitude / ER (UC 1,2,3)
latitude
4- Referénce to the corresponding CHP energy DETG EqThmGn CHP ER Ref of CHP HR
resource ID EqGn (UC 1,2,3)
4-4 Identification of the generating unit of the CHP | DGEN EEName.name | GU Unit ID (UC 1,2,3)
4-5 Identification of the CHP unit DCHC EEName.name | CHP Unit ID (UC 1,2,3)
Ext
4-6 Maximum rated active power output of a CHP DGEN WMaxRtg Maximum rated power
unit (UC 1,2,3)
4-7 Minimum rated active power output of a CHP DGEN WMinRtg Minimum rated power
unit (Uc 1,2,3)
4-8 Maximum rated heat output of a CHP unit DGTH MaxThmGnRtg | Maximum rated heat
capacity (UC 1,2,3)
4-9 Minimum rated thermal energy output of a DGTH MinThmGnRtg | Minimum rated heat
CHP unit capacity (UC 1,2,3)
4-10 Rated ratio of the electrical energy produced DGEN EfcRtgPct e-efficiency, n_ (UC
to the energy consumed (fuel) in a CHP unit 1,2,3)
4-11 Rated ratio of the thermal energy produced to DGTH EfcRtg th-efficiency, n,, (UC

the energy consumed (fuel) in a CHP unit

1,2,3)
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Req Short descriptions LN DO Reference in UC
Id
4-12 Rated ratio of the electrical energy produced DETG WThmRtgRat Power to heat ratio (UC
to the thermal energy produced in a CHP unit 1,2,3)
(rated value)
4-13 Power factor of the electric output MMXU TotPF Cosphy (UC 1,2,3)
4-14 Measured ratio of the total energy produced DETG TotEfc CHP total efficiency (UC
(electricity and thermal energy) to the energy 1,2,3)
consumed (fuel) in a CHP unit
4-15 ON/OFF status of a CHP unit DETG OpCIt Equipment Status (UC
Z2,3)
4-16 Thermal power generated by a CHP unit. The MTHM ThmW Thermal power output
unit of measurement is [W] (UC 1,2,3)
4-17 Active power produced by a CHP unit also MMXU TotW Active Electrical Power
described as net useful electric output Output (UC2)
The gross electric output of the generator
minus any parasitic electric losses. In other
words, the net useful electric output is the
total electric output from the CHP system that
is put to a useful purpose. The unit of
measurement is [W]
* Gross electric output is the total electric
output of the generator
+ Parasitic electric losses are the electrical
power consumed by the CHP system; for
example, the electricity used to compress
natural gas before it is used as fuel in a
combustion turbine
4-18 Actual total fuel/energy input. The unit of KFLV InFuelRte Actual Energy Cons (JC
measurement is [W] 1,2,3)
The total fuel input is the sum of all the fuel
used by the CHP system. The total fuel énergy
input is often determined by multiplying\the
quantity of fuel consumed by the heating value
of the fuel
4-19 Operating mode of a CHP unit theat- DCHC OpModCHP Operation Mode (UC
production driven, electrical-generation driven, | Ext 1,2,3)
combined heat and genétation driven)
4-20 Type of fuel used for operating a CHP unit KFUL FuelTyp Fuel type (UC 1,2,3)
4-P1 Thermal energysmedium to transfer energy DCHC MdmTyp Thermal energy mediym
from CHP to end use or thermal energy Ext (UcC 1,2,3)
storage
4-22 Active power setpoint DGEN WSpt (uc 2)
7.3] ~Mappings of requirements on LN classes at the operational function level

Thissubctause inctudes one table (Table T0)to show the mappings between data items nee

ed

in one or more use cases and logical nodes/data objects at the operational function level.
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Table 10 — Mappings of requirements and IEC 61850 for operational function level

Req Id Short descriptions LN DO (+ DA) Reference in UC
5-1 Identification of the thermal comfort profile DTHP NamPlIt. Profile ID of Thermal
name Comfort Profile (UC 1)
5-2 Forecasted imbalances [kW/timeframe] FCSD Crv Forecasted imbalance
(Uc 1,3)
5-3 Available flexibility [kW/timeframe] FCSD Crv Building/P2H available
flexibility (UC 1,3)
5-4 Aggregated demand flexibility [kW/timeframe] FCSD Crv Aggregated demand
flexibility (UC 1,3)
5-% Operation setpoints [kW] DWGC WShpt (Uc 1,3)
5- Operation schedule [kW/timeframe] FSCH ValASG (UC 1,3,4)
5-Y Required active power for balancing [kW] MMXU TotW (uc 2)
5-8 Forecasted demand [kW/timeframes] FCSD Crv (Uuc2)
5-9 Maximum comfortable temperature at end use DTHP MaxCmftTmp | ax Temp Comfort of
[°C] Thermal Comfort Profile
(uc1)
5-10 Minimum comfortable temperature at end use DTHP MinCmftFmp | Min Temp Comfort of
[°C] Thermal Comfort Profile
(uc1)
5-11 Maximum hours of electric generation DWGC MaxCurtITmh | Max. Curtailment Hours
curtailment per year [hour] Ext (Uc 1,2,3)
5-12 Start time to provide balancing service (used as | FSCH StrTm Start time of DR (UC 4)
a parameter for control or setting)
5-13 Duration of balancing service (used as a FSCH Schdlintv Duration of DR (UC 4)
parameter for control or setting)
5-14 Time difference between actual activation_time DGTH/ ActDI
and ordered start time (measurement) [second] DLTH
7.4 Mappings of requirements~on LN classes at the reference point level in thermal
energy network
This subclause includes one table (Table 11) to show the mappings between data items needed
in gne or more use cases and logical nodes/data objects at the reference point level.
Table 11="Mappings of requirements and IEC 61850 for reference point
Req Short descriptions LN DO Reference in UC
d
6- Identification of the DH network zone DVTR ThmRefld DH Network ID (UC
1,2,3)
6- Geographical coordinates (longitude. latitude) DSTH EEName geoCoordinates (UC
of an electric network node (degree) longitude / 1,2,3)
latitude
6-3 The amount of heat that the DHP could accept | MTHM ThmW Network thermal power
per second in their network [W] capacity (UC 1,2,3)
6-4 DH energy loss in the DH grid of the district DSTH ThmLos DH Energy Loss (UC
[Wh] 1,2,3)
6-5 Y/N signal to verify if electric network PXXX Op.general Constr.Verified (UC
constraints are respected during P2H units’ (e.g. 1,2,3,4)
output injection (Boolean). The value is false if | PTOC)
no constraints are violated. An example of the
constraints Is maximum capacity of
distribution line
6-6 Identification of a node of the DH network DTCP ThmRefld DH Node ID (UC 1,2,3)
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Id

6-7 Supply temperature from thermal energy STMP Tmp Node.Temp_DH Supply
substation in customer site [°C] (Uc 1,2,3)

6-8 Return temperature to thermal energy STMP Tmp Node.Temp_DH Return
substation in customer site [°C] (Uc 1,2,3)

6-9 Water mass flow [kg/s] MFLW FlwRte DH Grid Mass Flow (UC

1,2,3)

6-10 Identification of the electrical area network DPCC AreaEpsEcpld | EL Network ID (UC

1,2,3,4)

6-12 Total electrical energy losses in a grid zone MMTR TotWh Eoss
[Wh]

6-13 Total electrical consumption from residential, MMXU TotW Passive Load"(UC
commercial and industrial loads on a grid zone 1,2,3,4)

(W]

6-14 The percentage of RES production that is MLPS RnbGnPct Grid(self-sufficiency
used for supplying the loads to the energy of
the loads [p.u.]

6-15 The ratio between the RES production used MLPS RnbCmspRat Grid self-consumption
for supplying the loads and the total RES
production [p.u.]

6-16 Y/N signal to verify that line thermal PTTR Op Constr.Verified-Thermpl
constraints are respected (Boolean)

6-17 Y/N signal to verify that node voltage PTOV Op Constr.Verified-Voltage
constraints are respected (Boolean)

PTUV Op

6-18 Operation setpoints for each time frame for FSCH ValASG Active Power Schedul¢
the controllable loads in order to comply with
the requested flexibility [W]

6-19 Identification of electrical node of the MV DECP ElcRefld EL Node ID in Electricgl
distribution grid (could be an MV/LV Node (UC 1,2,3,4)
substation)

6-20 Nominal Voltage of an electrical node’. Voltage | DECP VRtg Nominal Voltage in
deviations w.r.t the minimum and“maximum Electrical Node (UC
limits may create problems to.the customers’ 1,2,3,4)
end devices. [V]

6-21 Minimum electrical node voltage as part of DECP VMin Minimum Voltage in
operational constraints_of the electrical Electrical Node (UC
network. [V] 1,3,4)

6-22 Maximum electrical node voltage as part of DECP VMax Maximum Voltage in
operationalconstraints of the electrical Electrical Node (UC
network.[V] 1,2,3,4)

6-23 Actualivoltage of an electrical node as MMXU PPV Volts in Electrical Node
calcujated as a result of offtake active and (UC 1,2,3,4)
reactive power. [V]

6-24 Identification of electrical line connecting two DPCC ElcRefld EL Line ID in Electricql
nodes of the MV distribution grid. Line (UC 1,2,3,4)

6-25 A rated value of maximum electrical line ZLINExt MaxARtg Loading_max in
loading [A] Electrical Line (UC

1,2,3,4)

6-26 Ratio of over-utilisation of a line above its ZLINExt MaxAFact / Over-utilisation in
maximum loading [p.u.] Electrical Line (UC

DynAFact 1.2.3 4)
ZCABExt | MaxAFact /
DynAFact
6-27 A measurement value of actual electrical line MMXU A /AvAPhs Line Loading in

loading [A]

Electrical Line (UC
1,2,3,4)
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ZCABExt | MaxAFact /

DynAFact

Req Short descriptions LN DO Reference in UC
Id
6-28 Ratio of utilisation of a line with respect to its ZLINExt MaxAFact / Line Utilisation in
maximum loading [p.u.] Electrical Line (UC
DynAFact 1.2.3 4)

8 Logicalnodecl | d bi oll;

8.1 General

8.1{1 General

This clause describes major characteristics of the LN classes proposed in‘this documen{. It
catpgorizes the LN classes into four groups that are generic resource, specific types of unlits,

operational functions, and reference points in thermal systems.
The complete definitions of the LN classes for thermal systems aréllisted in Clause 9.

8.112 Modelling principles of logical nodes considering'sector coupling

This subclause shows how the modelling principles of JEC 61850-7-420 can be used

enhanced in order to also model the interaction of ¢he electric power system with ther

sygtems including the provision of energy services:«

e

In jts current version (edition 2:2021) IEC 64850-7-420 considers only electric distributed
engrgy resources (DER) as laid out in Figure’8. The top node in this hierarchy DEResourcgLN
is Jomposed of an LN for electric generators (DER_GeneratorLN), an LN for electrical storage

(DER_StorageLN) and an LN for electriéal load (DER_LoadLN).
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FunctionLN
«abstacts
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«abstracts «abstracts «abstracts
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+ DERUnt ORG.1] + DERUnit ORGID-1] + DERUnit oasp,viy\' \

V|
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o

refers to N\

FunctionLN|

FunctionLN|

«abstracts
GeneratingUnitLN

«abstracts
StorageUnitLN

IEC
Figure 8 — Hierarchical classsmodel of DER resources — basic principles

Driyen by the use cases in Clause 6 to consider also thermal systems, the following schema
hag already been developedcto open the purely electrical world of the current IEC 61850
stapdard series to address multiple types of energies and associated energy transformatior].

Figure 9 has already-been included in IEC 61850-7-420:2021 to show that the standard seljies
willl open up to otherenergy systems than electric ones and to guide task forces tackling|for
exgmple heat and gas systems in IEC 61850 modelling.
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Figure 9 — Principles to guide the extension of IEC 61850-7-420
for supporting other types of energies

In order to reflect other DER_resources than electric ones, the new Logical Node (LN)
AllEnergyDERResourceLN has been introduced to IEC 61850-7-420. It has the following UNs
as |ts children:

e |an LN for electric BER resource (LN DERResourcelLN),
e [an LN for thermal’ DER (LN Thermal DER) and

e |an LN for mixed DER (LN AllEnergyMixedDER).

NOTE 1\MAlIEnergyDERResourcelLN could be enhanced with a child for gas DER in order to model gas DERs in
analpgy.to thermal DERs.

A short’description of the three Logical Nodes listed above is as follows:

e LN DEResourcelLN is for electric DER resources and includes
— electric generation (LN DER_GeneratorLN), e.g., a PV unit,
— electric load (DER_LoadLN), e.g., a heat pump consuming electrical energy and
— electric storage (DER_StoragelLN), e.g., an electrochemical battery.

NOTE 2 This part of the tree structure framed in red in Figure 9 is identical to the framed part in Figure 8.
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e LN Thermal DER is for thermal DER and includes
— thermal generation (LN Thermal generator), e.g., a heat pump generating heat,
— thermal load (LN Thermal load) and

— thermal storage (LN Thermal storage), e.g., a storage for warm water or a building
having a thermal inertia.

e LN AllEnergyMixedDER aggregates the Logical Nodes
— DER_GeneratorLN,

— DER_LoadLN,

— DER_StoragelLN,

— Thermal generator,

— Thermal storage and
— Thermal load.
It has as children the following Logical Nodes:

— LN Generic energy transformation from thermal to electricity describing a transformafion
process that uses thermal energy as input to generate electrical ‘energy as output, e|g.,
a steam-driven generator producing electricity from thermalenergy,

— Generic energy transformation from electricity to thermal~describing a transformafion
process that uses electrical energy as input and generates thermal energy as output,
e.g., a P2H unit producing thermal energy (heat) from*electricity, and

— Generic mixed electricity and thermal generator ‘describing a mixed DER system that
generates both electrical energy and thermalcsenergy, e.g., a Combined Heat and Poyer
(CHP) unit producing electricity and heat.

8.2 Generic resource LN
8.2|1 Generic LN classes related to electrical DERs (DGEN, DSTO and DLOD)

Todate IEC 61850-7-420 is focussed ©n the electrical aspects. That is, the LNs DGEN, DLOD
and DSTO have been defined for electricity specific characteristics. Therefore, it has bgen
degided to allow for a new set of\l-ogical Nodes referring to characteristics that are relateq to
thefmal energy and leave the-characteristics related to electric energy to the Logical Nodes
DGEN, DSTO and DLOD.

The¢ use cases identified in Clause 6 refer to more data objects than the generic LN classes
related to electrical DERs. This document therefore defines extended LN classes to have
additional data objects to show the data required in the use cases. The extended LN clasges
are| tentatively,named DGENEXxt and DLODEXxt. The use cases do not identify new data objgcts
for|[DSTO, sethis document does not define DSTOEXt.

8.2|2 Generic LN classes related to thermal energy resources (DGTH, DSTH and
DLTH)

In parallel to DGEN, DLOD and DSTO, a new set of thermal related LNs is introduced to the
DER class model as shown in Figure 8. These new Logical Nodes are:

e DGTH: Generation of thermal energy

e DSTH: Storage of thermal energy
e DLTH: Load of thermal energy

Their definitions follow the principles shown in 8.1.2 so they represent generic characteristics
of thermal energy generation, storage and load, respectively. The LN classes may represent an
aggregated resource in the same way of the generic LN classes related to electrical DERs. In
addition, they may refer to a specific type of thermal energy unit that is physically installed to
generate, store or consume thermal energy.
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The role of the three LN classes is to represent data specific to thermal energy resources, so
measurement of energy flow and temperature for themselves are modelled as data objects of
the logical nodes. On the other hand, measurement at other points are modelled by other logical
nodes such as MTHM and STMP. The measurement points in this case is represented by a
thermal reference point. Figure 10 illustrates an example of logical nodes to representing data
related to thermal system according to the boundary of the role. DGTH, DSTH and DLTH
represent data for designated resources such as capacity or ratings of resources, temperature
measured in the resources. These logical nodes\ do not have data objects to show temperature
or energy conveyed via medium that are measured outside the designated resources. Instances
of STMP would be used to show such temperature and those of MTHM would be used to show
energy conveyed via medium. Some mechanical devices such as pump and valve may be
asdociated to a thermal connection point.

Thermal energy gene
(DGTH)

Temperature Tem '

at sink inlet at sin

A3
Thermal energy storage Thermal energ«lbqb’ R
(DSTH) (DLO

>
T ture
a k inlet
al

2\ J

Thernial
connegetion*point
(DTCP)

Thermal energy Temperature Valve Thermal energy, Temperature Pump
neasurement measurement (KVLV) measurement measurement (KPMP)
(MTHM) (STMP) (MTHM) (STMP)

Legends [ LN J | DO | <— Reference by data object » Thermal energy flow

Thermal
connection point
(DTCP)

IEC
Figure 10 — Logical nodes representing data related to thermal system

Acg¢ording to the UC 3 in this documént, the ON/OFF status of heat pump is needed to operate
cernjtralized heat pumps hot water@torage in DH plant facilities. Therefore, the model of D@TH
includes a data object named PwrSt typed SPS to indicate whether the unit is ON or OFF.

If another use case identifies other states of thermal generating units, the model of DGTH will
be fFevised to representithe additional states and the CDC might be changed to ENS.

8.213 Generic LN classes related to both electrical DERs and thermal energy
resources (DETH and DETG)

In additionMo’ the three generic LN classes related to thermal energy resource (DGTH, DSTH
and DLTH), this document defines two more generic LN classes that are related to bpth
elertrical DERs and thermal energy resources. They are named DETH and DETG respectively.

DETH shows a resource generating thermal energy from electricity. An electric boiler is an
example that this LN class represents.

DETG shows a resource generating both electric power and thermal energy. A CHP (Combined
Heat and Power) system is a typical resource shown by this LN, and be designed as or inherits
from this LN.

8.3 LN classes related to specific type of units
8.3.1 General

This document defines LN classes related to specific types of units. For example, DHPM is a
new LN class to show the characteristics specific to a heat pump.
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This document also extends some LN classes that are defined in IEC 61850-7-420 because
such classes have some aspects in terms of thermal energy and are required to follow the
modelling principle described in 8.1.2. One of such LN classes is DCHCExt that shows the
characteristics of CHP controller.

8.3.

8.3.

2 Modelling P2H units

2.1 General

P2H (Power to Heat) units transform electric energy into thermal energy (sector coupling). After

ha

ext

ing defined the transformation as such with the UMI rnndpldppkﬁpdin F@lwp 9 the

step was to think about how to model concrete P2H units (e.g. heat pumps).

8.3

Based on the example of a simple DER resource model of a PV generating unit{(see Figure
a modelling proposal for heat pumps and CHP units has been worked out. Toyunderstand

bag

2.2

Basic modelling principles originating from IEC 61850-7-420:2021

ic modelling principles of IEC 61850-7-420:2021, Figure 11 is quickly described.
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Figure 11 — An example of a simple DER resource model of a PV generating unit
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As a resource, a generation DER unit like a photovoltaic system is composed of:

IEC
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¢ Information common to all DER types (generation, load or storage), typically an identifier.

This information is contained in DEResourcelN.

¢ Information common to all generators but not applying to loads or storage (e.g. nameplate,
operational data on what are its operational characteristics). This information is contained
in DER _GeneratorLN and DGEN. DGEN contains a reference to the DER Unit LN which is

technology specific (here: DPVC).

¢ Information related to a specific type/technology of generating unit. This information is
contained in GeneratingUnitLN and the type/technology-specific generating unit (here:

DPVC).

Su¢h a structure is reflected in Figure 11 which depicts two aspects: the "instantiation vigw"

(left hand side) and the class view (right hand side). An instantiation is the set of LNs thatn
be |selected for a specific implementation, while the class model shows all possible”LNs fn
which an instantiation can select the appropriate LNs for its purpose.

The class structure is subdivided into abstract classes, which have the purpose to favour
re-lise of data objects between the different DER types, by sharing the abstract class and t
avqiding possible mistakes and, additionally, to make the reading of thedong list of data eas

8.3{2.3 Structure and associations in the P2H unit modelling

Fol modelling heat pumps as an example of P2H unit modelling, the approach shown
Figure 12 is adopted.

Figure 12 shows the LNs such as DGTH and DETH are.derived from those depicted in Figurg
The lower part framed and titled with "Heat Pump LBD¥ ¢ontains the instantiable LNs relevant
thel modelling of heat pumps.

A Heat pump transforms electricity to thermal,energy (heat) and is therefore modelled with
DEJTH as a child of the Logical Node Genetric energy transformation from electricity to thern

As Ja heat pump is on the one hand side an electric load as it consumes electric energy and
the| other hand side is a thermalcgenerator as it produces thermal energy (heat), LN DA
aggregates LN DLOD (electric(load) and DGTH (thermal generator), herewith modelling
eleftric and thermal charactetfistics of a heat pump.

LN[DETH has data objects associated to resources transforming electricity to thermal ener
Besgides, it containsreferences such as the reference to the DERUnit (ORG) depicted also v
the| arrow pointingfrom LN DETH to LN DHPM.

LN| DHPM _centains technology specific data objects of heat pump and inherits from

hay
om

the
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ElgctricityToThermalUnitLN which contains data objects common to units transforming

eleftricity\o thermal energy.

Not
IEC 61850-7-420:2021 to add several data objects to monitor and control electric load resour
This technical report suggests merging the data objects into DLOD in the next edition
IEC 61850-7-420.
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ce.
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class LN,90,27,HealPump/

DER_LoadLN,

DERLoadLNs::DLOD AllEnergyMix edDERIN
+ InclLod: ORG [0..1] AbstractLNs_90_27::

+ DERUnit: ORG [0..1] TransformationFromElectricityToThermallLN

+ Eqlod: ORG [0..1] A

Heat pump LD

ControlEquipmentinterfacelN,
AbstractiNs_90_27::
ElectricityToThermalUnitLN

DHPM DLODExt

CmspEn: MV [0..1] |
CmspEnRs: SPC [0..1] |
CmspTms: INS [0..1]
InrA: MV [0..1] |

WNomRtg: ASC [0..1]

CdsPres: MV [0..1]
CdsPresHi: SPS [0..1]
CdsSatTmp: MV [0..1]
ChldDifPres: MV [0..1]
ChidFiwRteLo: SPS [0..1]
ChldTmpLo: SPS [0..1]
CIDifPres: MV [0..1]
CIFlwRte: MV [0..1]
ClinTmp: MV [0..1]
ClOutTmp: MV [0..1] REFH.
CmprTmpHi: SPS [0..1] I ), Il =
CmprTyp: ENGCompressorType [0..1] DERUnit: SRG [0 '_]‘
EcnmTmp: MV [0..1] Eglog ORCIIOA :
Eq%hMGn: ORG [0..1]
InélEth: ORG [0..1]

EvpPres: MV [0..1] 1

EvpPresHi: SPS [0..1] ¢ =
EvpSatTmp: MV [0..1] M,‘ WThmRat: MV [0..1]
EvpTmpLo: SPS [0..1]

FinTmp: MV [0..1] 0..1
FinTmpHi: ENSHealth [0..1]
HeatSrcTyp: ENGHeatSourceType [0..1]
HgbpValDeg: MV [0..1]

HotDifPres: MV [0..1]

HotFlwRte: MV [0..1]

HotInTmp: MV [0..1]

HotOutTmp: MV [0..1]

IntmDevPres: MV [0..1]

InvMod: SPC [0..1]

InvTmp: MV [0..1]

InvTmpHi: ENSHealth [0..1]

LubPres: MV [0..1]

MotFlt: SPS [0..1]

OilHeatSt: SPS [0..1]

OilTnkTmpHi: ENSHealth [0..1]
OilTnkTmpLo: ENSHealth [0..1]
StopLoLod: SPSTransient [0..1] »
TmpOilTnk: MV [0..1] )
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Figure 12 — Modelling of a heat pump

8.3[2.4 Data objects in the P2H unit modelling

DE|THhas associations to DLOD and DGTH as shown in Figure 12. DLOD includes data objgcts
for monitoring and control a controllable electric load unit whether it produces thermal energy
or not. In the same manner, DGTH has data objects for monitoring and control a thermal
generating unit without the source of energy. Therefore, DETH has only data objects specific
to the transformation from electricity to thermal energy.

Figure 13 shows data objects that are included in DLOD, DGTH and DETH respectively. As an
example, DLOD (and DLODEXxt, an extended LN of DLOD in this document) has CmspEn
meaning Energy consumed since last reset so DETH does not have this data as data object. If
an application accesses the data, it can trace the association from DETH to DLOD (DLODEXxt)
to identify which LN instance has the data and access the data object in DLOD (DLODEXt). In
another example, MTHM has ThmW meaning instantaneous thermal power generated [W] so
DETH does not have this data as data object. If an application accesses the data, it can trace
the association from DETH to DGTH to identify which LN instance has the data and access the
data object in DGTH.
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class LN_90_27_DETH_DO /

TransformationFromElectricity To Thermall N,
DETH

+ DERUnit: ORG [0..1]
+ Eqlod: ORG [0..1]

+ EqThmGn: ORG [0..1]
+ InclEth: ORG [0..1]

+ WThmRat: MV [0..1]

8.3

For

DLOD,
DLODExt

+ CmspEn: MV [0..1]

+ CmspEnRs: SPC [0..1]
+ CmspTms: INS [0..1]
+ InrA: MV [0..1]

+ WNomRtg: ASG [0..1]

IEC
Figure 13 — Data objects in-DLOD and DETH

3 Modelling of CHP

modelling CHP units, the approach show# in Figure 14 is proposed.

23

At {he top of Figure 14 the LNs depicted,in Figure 9 are shown. The lower part framed and tifled

with "CHP logical device" contains the LNs relevant for the modelling of CHPs.

A (
chi
wh

As

HP generates electricity andthermal energy and is therefore modelled with LN DETG as a

d of the Logical Node Generic energy transformation from electricity to thermal (not sho
ch in turn is a child of.LN AllEnergyMixedDER.

a CHP is an electric generator and a thermal generator, LN DETG aggregates LN DG

vn)

EN

(elgctric generator)-and DGTH (thermal generator), herewith modelling the electric and therial

chd

LN
Be
the

racteristicsof 'a CHP.

DETG-has data objects associated to resources generating electricity and thermal enern
5ides, it contains references such as the reference to the DERUnit (ORG) depicted also W

aqy.
ith
her

actrow pointing from LN DETG to LN DCHCExt. Furthermore, LN DETG may refer to ot

generating technology LNs: DCIP (reciprocating engine) and DFCL (fuel cell). This allows
consideration of different drive unit technologies for CHPs.
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class LN_90_27_CHP /

AllEnergyMixedDERIN
AbstractLNs_90_27::
MixedElectricityAndThermalGeneratoriN

/A\

CHP logical device
DETG

GeneratorUnitLN,|

CHP_LNs::DCHC / 1

o
/

/
,/
0..1 +DERUnit

P

DCHCExt

+ MdmTyp: ENGThermalMedium [0..1]

Figure 14 — Modelling of a CHP.

IEC

LN|DCHC (DCHCEXxt in the figure) contains technology’ specific data objects of CHP. The

inhgritance of DCHC is the same as one defined in IE€61850-7-420:2021 since no data objgc
corhmon to units are not identified.

Acg¢ording to the modelling principle, this _document proposes that DCHB and DCTS

ts

in

IEG 61850-7-420 will be deprecated and theddata objects supported by DCHB or DCTS willbe

mo)ed to other LN classes. In the case of*“DCHB representing a CHP boiler, most of the da
object in the LN class will move to DGTH because DGTH models generic characteristics

ta
of

boilers. The remaining data object will be moved to corresponding LN classes for specific yinit
types. In the case of DCTS representing a CHP thermal storage, DSTH will have most of the

data objects that are generic to_any kinds of thermal storage. LN classes for specific types

of

thermal storage may have the'\remaining data object of DCTS. Note that DCHC continues to| be

usdgd to model a CHP controller, but it is redefined in this document.

8.34 Modelling of thermal storage units

Theérmal storage. units are not modelled in this document according to several reas¢ns

meptioned as’follows. The first reason is that any types of thermal storage units do not generp

te

or consumeé electric power. Therefore, the modelling of thermal storage units are outside the
scdpe of'this document described in Clause 1. The second reason is that DSTH includes all the

generic.information of thermal storage. They may be used for operations of thermal syste
so |[they are enough for generation and/or consumption of electricity in thermal systeF

SY
S.

Therefore, this document does not define any logical nodes for thermal storage units such as

sensible, latent, and thermo-chemical heat storage units.

To assist readers to understand how to use LN instances without LN classes specific to therm
storage units, this subclause explains how to assign LN instances to real thermal resources
the use case 1.

The use case 1in 6.3 identifies an aggregation of resources that includes gas boiler, heat pum

al
in

p’

heat storage, and thermal mass in a building. This aggregation can be modelled by using the

aggregation scheme provided by the logical nodes for generic logical nodes for resources.
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InclIThmSto2
DSTH2
EqThmGn
Building
Gas boiler.
EqThmGn

Thermal mass
in the building Heat pum
DERUnit r—
DGTH
InclGn2

Heat Storage .............................................. DSTH1

Legends [ LN ] Resource <—— Reference by dataobject

InclIThmSto1

DERUnit r
DETHl

------------ Mapping between LN and resource EC

Figure 15 — An example of thermal storage resources including thermal mass
in a building with mappingsto logical nodes

Figure 15 shows thermal energy resources including thermal mass in a building described in
6.3]and mappings between the resources and logical nodes. In this example, a gas boiler and
a heat pump are thermal generation. A gas boiler does not have aspects directly related to
elegtricity so that only an instance .named DGTH7 is used to represent the gengric
chgracteristics for thermal energy mamagement. This document does not define a logical ngde
clags for gas boiler as a specific unit\because it is outside the scope of this document. On fthe
other hand, a heat pump has aspects as electric load so its characteristics including alarms and
ratings are modelled as a logical node named DHPM. An instance of DHPM may be used to
handle such data and referred to by DETH and/or DGTH that are generic logical nodes |for
thermal resources. A heat storage and thermal mass in the building are represented|by
insfances of DSTH and\no other instances specific to units are used according to the scope.
The aggregation of resources may be represented by DSTH10 that has references to DGTH|10,
DS|TH1, and DSTH2 respectively. Note that DSTH10 provides data to power management
funtion for the_flexibility described in the use case in 6.3.

8.4/ Modelling of operational functions for energy services

P2H dnits and CHP units can be used to provide energy services to electric power systems. It
is therefore essential to he able to model these energy services in IFC 61850-7-420

Energy services offered by P2H and CHP units to support electric power grid are modelled as
additional operational functions to the currently existing ones depicted in Figure 16 such as:

e Electric power grid connection requirement related to functions, that already form a
substantial part of IEC 61850-7-420:2021,

e market related functions, that will include energy services in a future edition of
IEC 61850-7-420, and

e functions related to operations of thermal systems.
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Figure 16 gives an overview of the DER generic model defined in IEC 61850-7-420:2021. The
concept is similar to the OS4ES approach suggested in deliverable D6.5 of the OS4ES project
[OS4ES Deliverable D6.5] in which an energy service is associated with a DER System which
in turn had 1 point of common coupling.

DER Generic model

(Socket)
ElectricalReference
respon: PointLN

DERes

|0.."

&

OperationalFunctionLN

aield

DEH Electrical and
DEH Electrical mea:
DER nameplate
DEH operation
DEH status

responsibilities

ECP electrical status
ECP identifier

ECP electrical characterigtics
ECP electrical measurement

Grid connection requirement related functions
Market related requirement functions .
Process related requirement (if an extemal process isdepending(ml; DER functionijg

responsibilities

>

0.1

PowerManagementLN

g

responsibilities

DER active and reactive power resulting set-points, in accordance with the DER strat:
Distribution of setpoints and control to DER components (or itself if unit) @

A

Figure 17 shows two types of operational function logical node classes for thermal systems

The first type of the operational functions is used for operations of electric aspects of ther
sygtems such as P2H and CHP units. From the perspectives of thermal systems, additional d
arel needed in the existing operational funetions defined in IEC 61850-7-420:2021 so the log
node classes categorized into this type are defined as classed derived from one of
opgrational function LNs defined in.JEC 61850-7-420:2021. The diagram on the left sidg
Figure 17 shows DWGCEXxt as an example of the logical node class that is derived from DW|

in IEC 61850-7-420:2021.

It means that such functions are not related to electricity. For those classes, this docum
defjnes an abstract class'named ThermalOperationalFunctionLN to define data objects com
to any kinds of operational functions in this type. The diagram on the right side in Figure
shqws DTHP to maintain a profile for thermal comfort as an example of the logical node clas

to inherit ThermalOperationalFunctionLN.

Figure 16 — DER Generic model

The second type of the opérational functions is used for general operations of thermal systeans.

IEC
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class LNGroupD_OperationalFunction_90_27 /

ActivePowerl N| Controlled(N

ActivePowerl Ns:-DWGC AbstractiNs_90_27:-
ThermalOperationalFunctionl N

+ InTcpRef: ORG
A %
\ h

DWGCExt DTHP

ha ¥

+  MaxCrtlTmh: ING [0..1] +  MaxCmftTmp: ASG [0..1] /\
+  MinCmftTmp: ASG [0..1] 51/
+ CmftSt: ENSThermalComfort [0..1]

Figure 17 — Modelling of operational functions for, mal systems

O

8.5 Modelling of reference points in thermal system!\\

The¢ next essential question to solve is how to mode rences from thermal units to a thermal
engrgy network such as district heating grid/heati\r@ stem.

N
IEG 61850-7-420:2021 models electric conr@‘ét%n points (ECP) to any electric power sysfem
as Hepicted in Figure 18. \Q

IEC

Figure 18 — Class model of an Electric Reference Point
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The ECP class model has been extended to also consider connections to heat systems as
illustrated in Figure 19. On the left-hand side of Figure 19, the existing classes for electric
reference points are presented as they form part of the ECP class model shown in Figure 18.
In the middle of the Figure the classes for thermal reference points are depicted. And, on the
right-hand side the classes for gas reference points are presented. All of them have the new
common parent class ReferencelLN. Note that reference classes for gas and oil systems are out
of scope of this document. They appear in Figure 19 to show the inheritance from the
ReferencelLN.

<abstract>
ReferencelLN

T

| | |

<abstract> <abstract> <abstract>
ElectricReferencelLN ThermalReferencelLN GasReferencelLN

<abstract> <abstract> <abstract> <abstract> <abstract> <abstract>
\firtualElectrical | |PhysicalElectrical VirtualThermal PhysicalThermal VirtualGas PhysicalGas
ReferencelLN ReferencelLN ReferencelLN ReferencelLN ReferencelLN ReferencelLN
| | [ [

| DVER | [ DpPcC | [ DECP | | bviR | [ DTPCc | [ OFcP || || DVBR | | DBPC | [ DBCH ]

Thermal energy Gas and oil

IEC

Figure 19 — Proposed extension of the class model of an Electric Reference Point

9 | LN class definitions

9.1 General

This clause proposes new ofextended logical nodes to support resources, operational functipns,
and reference points in thermal systems.

Some of the datal objects listed in the data tables are reproduced from IEC 6185(Q-7-
4:2010+AMD1:2020) and IEC 61850-7-420:2021, and therefore their descriptions may incliide
thelword "shall

9.2 Abstract logical nodes for thermal systems (AbstractLNs_90_27)
9.2|1 General

This subclause specifies abstract logical nodes defined in IEC 61850-90-27 to support
resources, operational functions, and reference points in thermal systems. Figure 20 depicts
abstract logical nodes for resources related to thermal systems, Figure 21 depicts abstract
logical nodes for unit types of resources related to thermal systems, and Figure 22 depicts
abstract logical nodes for operational functions related to thermal systems, respectively.
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class AbstractResourcelNs_90_27 /

AbstractLNsCommon::
ControlEquipmentinterfacelN

ControlledIN'

+ EEHealth: ENSHealth [0..1]
+ EEName: DPL[0..1]
+ OpTmh: INS [0..1]

i

AllEnergyMixedDERLN

+ OpCtl: SPC [0..1]

AbstractDerlNs_ 7. 420::
AllEnergyDEResourcelN

+ +

DERId: VSG [0..1]
OpCtl: SPC [0..1]

i

TransformationFromThermalToElectricityLN

TransformationFromElectricityToThermalLN

+ Efc: MV [0..1]
+ EfcRtg: ASG [0..1]

MixedElectricityAndThermalGeneratorL N

N

I

\J
ThermalResourcelN ('\
FlwRte: MV [0..1]

PwrSt: SPS

NS
.
Rdy: SPS [0..1] « .
ThmUnit: ORG [0..1%
0.,

TmpMaxRtg: ASG [0.,1
TmpSinkin: M
TmpSinkO| 1]
TmpSrcin .11

Tmp@l’ [0..1]
{~

~J A
NS

&

NonThermalStorageOperationalSettingsLN

+

AccmFlw: MV [0..1]

+ AccmFlwRs: SPC [0..1]
+  AccmFIwTms: INS [0..1]
@ + ActDl: MV [0..1]
N IN

U

i

Figure 20

\0
\

A\

\\\

class Abst@éﬂlnitms_go_n /

xO

N

-

ControlledIN

Abstractl NsCommon::

ControlEquipmentinterfacel N

+ EEHealth: ENSHealth [0..1]

+ EEName: DPL [0..1]
+ OpTmh: INS [0..1]

N

am AbstractResourceLNs

ElectricityToThermalUnitLN

+  TmpAlm: SPS [0..1]
+ TmpWrn: SPS [0..1]

IEC

Figure 21 — Class diagram AbstractUnitLNs

IEC
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class AbstractOperationalFunctionL... /

Controlling IN
Abstracti NsSCommon::
ControlledIN

CmdBlk: SPC [0..1]
OpCntRs: INC [0..1]

N

9.212

The¢ abstract logical node defines data objects common to any kind of distributed ene

ThermalOperationalFunctionl N

InTcpRef: ORG

IEC

Figure 22 — Class diagram AbstractOperationalFunctionLNs

<<abstract>> LN: All energy (electricity, thermal'energy, and gas) mixed
DER Name: AllEnergyMixedDERLN

respurces including electric resources and thermal-ones.

Table 12 shows all data objects of AllEnergyMixedDERLN.

This class has as parent: ControlEquipmentinterfacelLN.

Table 12 — Data objects of AllEnergyMixedDERLN

ray

‘ (.\‘l: AllEnergyMixedDERLN
Data Common data¢lass | T Explanation PresCond
object nds/ds
name
Controls
OpCitl SPC (Controllable) Start/stop control of the DER. The O/F
DER is running if the stVal of this DO is TRUE,
and it is off if the stVal is FALSE.
9.2/3 <<abstract>> LN: Transformation from electricity to thermal Name:

TranstormationFromkElectricitylolhermalLN

This abstract logical node defines common data objects for transformation from electrical
energy to thermal energy.

Table 13 shows all data objects of TransformationFromElectricityToThermalLN.

This class has as parent: AllEnergyMixedDERLN.
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Table 13 — Data objects of TransformationFromElectricityToThermalLN

TransformationFromElectricityToThermalLN

Data Common dataclass | T Explanation PresCond
object nds/ds
name

Measured and metered values

Efc MV Measured or calculated efficiency from electricity | O/ O
to thermal energy. This value is represented as
per unit.
Settings
Ef¢Rtg ASG The rated thermal efficiency of the electricity to O/F

thermal transformer unit.

fA = (Thermal energy output (water, steam, ...)) /
(Electric energy input) x 100

9.214 <<abstract>> LN: Transformation from thermal energy to electricity Name:
TransformationFromThermalToElectricityLN

The¢ abstract logical node supports the data management comman“to resources that transfgrm
eleptricity into thermal energy.

9.2|5 <<abstract>> LN: Mixed electricity and thermal.generator Name:
MixedElectricityAndThermalGeneratorLN

This abstract logical node defines common data/ objects for mixed electrical and thermal
generators.

9.216 <<abstract>> LN: Thermal resource Name: ThermalResourcelLN

This abstract logical node defines common data objects for any kind of thermal resourges
including thermal generators, storage, and loads.

Table 14 shows all data objectstof ThermalResourcelLN.
This class has as parent: AllIEnergyDEResourceLN.

Table 14 — Data objects of ThermalResourceLN

V ThermalResourceLN
Dpta object Common data class T Explanation PresCond
name nds/ds
Status information
PwrSt SPS If true, power for operations is supplied to the M/F
resource.
Rdy SPS If true, the resource is ready for operation. O/F
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ThermalResourceLN

Data object Common data class T Explanation PresCond
name nds/ds

Measured and metered values

FIwRte MV Flow rate of the material to convey thermal O/0
energy.

The measurement unit is [m3/h].

TmpSinkin MV Temperature measured at the sink inlet of the O/0
thermal resource unit.

TmpSinkOut MV Temperature measured at the sink outlet of the | O/ O
thermal resource unit.

TrppSrcin MV Temperature measured at the source inlet of O/0
the thermal resource unit.

TrmpSrcOut MV Temperature measured at the source outlet of 071 0
the thermal resource unit.

Settings
ThmUnit ORG Reference to the thermal unit LN whichis O/F

associated with this generic model EN.

TnmppMaxRtg ASG Maximum flow temperature (in 2€): O/F

9.217 <<abstract>> LN: Non thermal storage operational settings Name:
NonThermalStorageOperationalSettingsLN

This abstract logical node defines common data objects, such as operational ratings, for thermal
generators and thermal loads.

Table 15 shows all data objects of NonThermalStorageOperationalSettingsLN.
This class has as parent: ThermalResourceLN.

Table 15 — Data objects’of NonThermalStorageOperationalSettingsLN

\4
(N}%ThermaIStorageOperationaISettingsLN

Data Common dataclass | T Explanation PresCond
object nds/ds
name

Status information

AdcmFIwT INS Time in seconds for accumulation of medium flow | O/ O
m{ since reset.

Measured and metered values

AdcmFlw MV Accumulated medium flow since last reset. The 0/0

value (maglis reset by AcemFEIwRs
AY g7 7

The time since reset is expressed by
AccmFlwTms.

ActDI MV Time difference between actual activation time O/0
and ordered start time. This is a measurement
value, which is usually in seconds.

Controls

AccmFIwRs | SPC (controllable) Operating with value true resets O/F
the value of AccmFlw; operating with value false
is ignored. The change of its status value is a
local issue.
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9.2.8 <<abstract>> LN: Thermal storage operational settings Name:
ThermalStorageOperationalSettingsLN

This abstract logical node defines common data objects of operational settings for thermal
energy storage.

9.2.9 <<abstract>> LN: Electricity to thermal energy unit Name:
ElectricityToThermalUnitLN

This abstract logical node defines data objects that are common to all kinds of electrical to
thermal energy conversion

Table 16 shows all data objects of ElectricityToThermalUnitLN.
This class has as parent: ControlEquipmentinterfacelLN.

Table 16 — Data objects of ElectricityToThermalUnitLN

ElectricityToThermalUnitLN '\‘O
Data Common dataclass | T Explanation PresCond
object nds/ds
name
Status information
TrmpAIm SPS An alarm indicating the temperature exceeds the | O/F
threshold.
TrnpipWrn SPS A warning indicating.the temperature exceeds O/F
the threshold.

9.2l10 <<abstract>> LN: Thermal operation function Name:
ThermalOperationalFunctionkN

The¢ abstract logical node supports.the data management for thermal operational functions.
Table 17 shows all data objects'of ThermalOperationalFunctionLN.
This class has as parent: ControlledLN.

Table 17 — Data objects of ThermalOperationalFunctionLN

\© - -
,_\Q~ ThermalOperationalFunctionLN

Data Common dataclass | T Explanation PresCond

object nds/ds

name

Settings
InTcpRef ORG Reference to an instance of thermal connection M/F

point LN which is the source of the measurement
used by thermal operational function.

9.2.11 <<abstract>> LN: Thermal reference point Name: ThermalReferenceLN

This abstract logical node class is the root for any LN depicting a thermal reference point in a
given thermal network/system.

Table 18 shows all data objects of ThermalReferencelLN.

This class has as parent: FunctionLN.
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Table 18 — Data objects of ThermalReferenceLN

ThermalReferenceLN

Data Common dataclass | T Explanation PresCond
object nds/ds
name
Settings
ThmMeasR | ORG Reference to a measurement function for Omulti / F
ef temperature STMP, energy flow MTHM, or
medium flow MFLW LN instance.
ThimRefld VSG Identification of thermal reference point as a O/F
Visible String.
ThimStCtIR | ORG Reference to status (and control) function Omultil'F
ef associated to the thermal reference point,

typically KVLV or KPMP LN instances.

9.2l12 <<abstract>> LN: Physical thermal reference Name:
PhysicalThermalReferenceLN

This abstract logical node class contains the physical characteristics-of the thermal connection
poipt (TCP).

It contains its operational characteristics, including "nameplate" or static information (idenfjity,
type), settings (typical nominal temperature) and measurément (pointers to STMP logical node).

Table 19 shows all data objects of PhysicalThermalReferenceLN.
This class has as parent: ThermalReferenceLLN:

Table 19 — Data objects of PhysicalThermalReferenceLN

P ?\calThermalReferenceLN

Data Common dataclass. (| T Explanation PresCond
object nds/ds
name

Status information

TcplsldSt ENS Thermal connection point (TCP) state. O/F
(TCPIstandStateKind)
Settings
TnpRtg ASG Temperature rating at the thermal connection O/F

point designated by this logical node.

FIwRtg ASG Medium flow rating at the thermal connection O/F
point designated by this logical node.

9.2.13 <<abstract>> LN: Virtual Thermal Reference Point Name:
VirtualThermalReferenceLN

The abstract logical node contains the operational characteristics of virtual thermal reference
point.

Table 20 shows all data objects of VirtualThermalReferencelLN.

This class has as parent: ThermalReferencelLN.
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Table 20 — Data objects of VirtualThermalReferenceLN

VirtualThermalReferenceLN

Data Common dataclass | T Explanation PresCond
object nds/ds
name
Settings
InciIThmRef | ORG Reference(s) to the set of physical or virtual Mmulti / F
thermal reference points that are included in this
virtual reference.

9.3| Generic logical nodes for thermal resource (LNGroupD)
9.3{1 General

This subclause specifies generic logical nodes defined in IEC 61850-90-27 to support resourges
in thermal systems. These logical nodes represent generic characteristics.ofithermal generarrs,
stofage, or loads. In addition, resources transforming electricity to thermal-energy and those of
combined heat and power are modelled from the perspective of~generic characterist|cs.
Figure 23 shows a UML class diagram in which the LN classes sUpport resources in thermal
syqtems.

class L] 90_27_Resource ./

{ondNameplate
festractioains
DER_LoadLN

AbstractiNs 90274
NonThermalStarageOperationaWgthgastN Thermai

DI

DLIH

Abstractin
Mixedlec tricityAnd

FRGeneraton Na DGFN

DGENExL

Figure 23 —Class-diagramfor resources

9.3.2 LN: Thermal generating resource Name: DGTH

The DGTH logical node defines the actual connected and operational state of a thermal
generating unit, including aggregations of thermal generating units. It inherits nameplate and
operational characteristics and includes the commands that cause it to change state. It also
reflects the thermal generating unit's responses to external events that cause a change of state
(DERState).

Table 21 shows all data objects of DGTH.
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Table 21 — Data objects of DGTH

DGTH
Data Common data class Explanation PresCond
object nds/ds
name
Descriptions
EEName DPL (inherited from: ControlEquipmentinterfaceLN) O/F
Name plate of external (electrical, mechanical or
communication) equipment to which the logical
node-is assaciated
NgmPIt LPL (inherited from: DomainLN) Name plate of the MONamP/ty/
logical node. MONamPIt
Status information
BIkStr SPS if true, the thermal generator is blocked so it may |.O /MF
not start.
GrEnTms INS Time in seconds for accumulation of thermal Oo/0
energy generated since reset.
ThmGnSt ENS Current operating state. M/F
(ThermalGeneratorSt
ateKind)
AdcmFIwT INS (inherited from: O/0
m§ NonThermalStorageOperatidpalSettingsLN) Time
in seconds for accumulation“of medium flow
since reset.
PwrSt SPS (inherited from: ThermalResourcelLN) If true, M/F
power for operations/is supplied to the resource.
Rdy SPS (inherited fromi*\ThermalResourceLN) If true, the O/F
resource isready for operation.
EHHealth ENS (HealthKind) (inheritedfrom: ControlEquipmentinterfaceLN) O/F
State of'external (electrical, mechanical or
conmimunication) equipment to which the logical
nede is associated.
OgTmh INS (inherited from: ControlEquipmentinterfaceLN) 0o/0
Operation time of the external (electrical,
mechanical or communication) equipment since
start of the operation.
Lol SPS (inherited from: ControllingLN) If true, the control | O/F
behaviour is allowed at this level.
LocKey SPS (inherited from: ControllingLN) If true, the OF(Loc) / F
operation has been switched (from remote) to
local. This changeover is always done locally
with a physical key or toggle switch, which may
have a set of contacts from which the position
can be read.
Bl SPS (inherited from: FunctionLN) If true, this function O/F
has been dynamically blocked by another
ClcExp SPS (inherited from: StatisticsLN) If true, calculation Oo/0
period of the statistical logical node has expired.
ClcNxtTmm | INS (inherited from: StatisticsLN) Remaining time up Oo/0
] to the end of the current calculation interval.
Beh ENS (inherited from: DomainLN) Read-only value, M/ M

(BehaviourModeKind)

describing the behaviour of a domain logical
node. It depends on the current operating mode
of the logical node (‘DomainLN.Mod'), and the
current operating mode of the logical device that
contains it ('LLNO.Mod'). Processing of the
quality status ('q') of the received data is the
prerequisite for correct interpretation of
'‘DomainLN.Beh'.
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DGTH

Data
object
name

Common data class

T Explanation

PresCond
nds/ds

Health

ENS (HealthKind)

(inherited from: DomainLN) Reflects the state of
the logical node related hardware and software.
More detailed information related to the source
of the problem may be provided by specific
attribute of the logical node.

Oo/0

Mir

SPS

(inherited from: DomainLN) If true, the LN is a
mirror and represents a LN from another LD that

MOcond(1) /
MOcond(1)

does not reflect this physical device. If false, it is
recommended to omit the data object Mir.

Measured and metered values

Efg

MV

Ratio of the thermal energy produced to the

This is a measured or calculated value. This DO
is used to represent COP (Coefficient Of
Performance).

energy consumed (e.g., fuel and electric energy).

GnEn

MV

Total thermal energy generated since lastreset.
The value (mag) is reset by GnEnRs.

The time since reset is expressedby.GnEnTms.

The unit of value be Wh or Joule.

0/0

GrlEnTot

MV

Total thermal energy generated. The unit be Wh
or Joule.

GnThmw

MV

Instantaneous thermal’energy generated.

The unit is Watt{W]Mhat may be with an S| suffix
such as k andM.

Need to conisider whether is good to use this DO
or define@nother LN to show measured values
aboutsthermal energy. This is because DGEN in
7-420 does not have a DO for measurement of
generated power. The measured value of
generated power will be represented by TotW or
other DOs in MMXU.

AgcmFlw

MV

(inherited from:
NonThermalStorageOperationalSettingsLN)
Accumulated medium flow since last reset. The
value (mag) is reset by AccmFIwRs.

The time since reset is expressed by
AccmFlwTms.

0/0

AgtDI

MV

(inherited from:
NonThermalStorageOperationalSettingsLN) Time
difference between actual activation time and
ordered start time. This is a measurement value,
which is usually in seconds.

0/0

FlwRte

MV

(inherited from: ThermalResourceLN) Flow rate
of the material to convey thermal energy.

The measurement unit is [m3/h].

TmpSinkin

MV

(inherited from: ThermalResourceLN)
Temperature measured at the sink inlet of the
thermal resource unit.

TmpSinkOu
t

MV

(inherited from: ThermalResourceLN)
Temperature measured at the sink outlet of the
thermal resource unit.

TmpSrcin

MV

(inherited from: ThermalResourceLN)
Temperature measured at the source inlet of the
thermal resource unit.

0/0

TmpSrcOut

MV

(inherited from: ThermalResourceLN)
Temperature measured at the source outlet of
the thermal resource unit.

0/0
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DGTH

Data
object
name

Common data class

Explanation

PresCond
nds/ds

Controls

GnEnRs

SPC

(controllable) Operating with value true resets
the value of GnEn; operating with value false is
ignored. The change of its status value is a local
issue.

RcvMod

SPC

(controllable) if true, the thermal generator is

O/F

TUNNING 1N the Tecovery mode i which the
exhausted heat is recovered for another use.

TrppSpt

APC

Control setpoint for temperature of medium at
outlet. In case no value is received by the client
or TmpSptAct is set to false, its mxVal should be
a copy of the default value TmpSet with quality.

0/0

TripSptAct

SPC

If false, the value stored in TmpSpt of the same
instance is considered as quality=invalid (donot
pay attention to TmpSpt) otherwise the
corresponding TmpSpt of the same instance-is
active (follow the TmpSpt value).

O/F

ThmGnOp

ENC
(ThermalGeneratorO
perationModeType)

(controllable) Operation mode of thefmal
generating resource that may be changed by
operator. If the resource provides only fixed
mode, the ctiIModel shall be setto "status-only"

O/F

AdcmFIwRs

SPC

(inherited from:
NonThermalStorage@perationalSettingsLN)
(controllable) Operating with value true resets
the value of AcctnFIW; operating with value false
is ignored. Thé.change of its status value is a
local issue.

ofctl

SPC

(inheritedAfrom: AllEnergyDEResourceLN)
(Controllable) Start/stop control of the DER. The
DER\is running if the stVal of this DO is TRUE,
and'it is off if the stVal is FALSE.

CmdBlk

SPC

(inherited from: ControlledLN) (controllable) If
true, control commands and action triggers of all
controllable data objects in this function (except
CmdBlk, Mod) have been blocked.

O/F

OpCntRs

INC

(inherited from: ControlledLN) (controllable)
Operations count, can be reset to a value
different than 0.

0/0

LokSta

SPC

(inherited from: ControllingLN) (controllable) If
true, control authority is at station level and
control from remote is disabled; otherwise
control from remote is allowed.

OF(Loc) / F

ClgStr

SPC

(inherited from: StatisticsLN) (controllable) If
true, statistical data calculation has started.

ENC

(inherited from: DomainLN) (controllable)

(BehaviourModeKmd)

Operating mode of the domain fogical node that
may be changed by operator. Processing of the
quality status ('q') of the received data is the
prerequisite for correct interpretation of the
operating mode.

Settings

DERUnit

ORG

(deprecated) Reference to the thermal
generating unit LN which may be associated to
this generic model LN.

O/F

EfcPerTmm
s

ING

The period in milliseconds to calculate the value
of EfcPct.

O/F

EfcRtgPct

ASG

Efficiency at rated capacity as percent

O/F

IncIThmGn

ORG

Included thermal generators

Omulti / F
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Data Common data class Explanation PresCond
object nds/ds
name
MaxThmGn | ASG Maximum thermal generation rating [J/s]. M/F
Rtg
MinThmGn ASG Minimum thermal generation rating [J/s]. M/ F
Rtg
TmpSet ASG Default value of TmpSpt, setpoint for O/F
temperature of medium at outlet.
TrppBndWi ASG Control temperature bandwidth at outlet (i.e., O/F
d range) given by temperature value.
It is also recognized as the dead band around
the setpoint of the temperature at outlet of the
electricity to thermal transforming unit. So, no
control is activated as long as the temperature is
within the bandwidth.
ThmGnTyp | ENG Thermal generation type in terms of output O/F
(ThermalGenerationK (heating, cooling, freezing).
ind)
ThmUnit ORG (inherited from: ThermalResourceLN)-Reference O/F
to the thermal unit LN which is asseciated with
this generic model LN.
TmpMaxRt ASG (inherited from: ThermalResgufceLN) Maximum O/F
g flow temperature (in °C),
DHRId VSG (inherited from: AllEnergyDEResourceLN) Omulti / F
Internal identifier.0f the resource within a system
which is using that resource. It complements the
mRID definedas part of the EEname DO.
Different DERIds may be defined for different
system ugers.
BlkRef ORG (inherited from: FunctionLN) Object reference of Omulti / F
datarobject that sent the dynamically blocking
ClgMth ENG (inherited from: StatisticsLN) Kind of statistical O/M
(CalcMethodKind) calculation, specifying how the data attributes
that represent analogue or counter values have
been calculated. The calculation method shall be
the same for all data objects of the logical node
If the value is 'PEAK_FUNDAMENTAL', angle
may be present in a data object of complex
measured value type (CMV, such as in WYE,
DEL, etc.), otherwise angle is not used (if
‘TRUE_RMS’ and ‘RMS_FUNDAMENTAL’).
If the value is 'unspecified', the dependent data
objects may be meaningless.
CleMed ENG (CalcModeKind) (inherited from: StatisticsLN) Calculation mode. O/0
ClcintvTyp ENG (inherited from: StatisticsLN) Kind of calculation 0o/0
(CalclntervalKind)
ClcintvPer ING (inherited from: StatisticsLN) Number of units to O/0
consider to calculate the calculation interval
duration, in case 'ClcintvTyp' is not 'EXTERNAL'.
NumSublint | ING (inherited from: StatisticsLN) Number of sub- O/0
v intervals contained in a calculation period
interval duration.
ClcRfTyp ENG (inherited from: StatisticsLN) Kind of refresh 0/0
(CalclntervalKind)
ClcRfPer ING (inherited from: StatisticsLN) Number of units to O/0

consider to calculate the refreshment interval
duration in case 'ClcintvTyp' is not 'EXTERNAL'.
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ClcSrc ORG (inherited from: StatisticsLN) Object reference of | F/ M
logical node whose data objects are used to
calculate the values contained in this logical
node instance.
InSyn ORG (inherited from: StatisticsLN) Object reference of | O/ O
source of the external synchronization signal for
the calculation interval.
InRef ORG (inherited from: DomainLN) Object reference of Omulti /
data object bound to the input n. Omulti
9.313 LN: Thermal storage resource Name: DSTH

The¢ DSTH logical node defines the actual operational state of a thermal) load resource
thermal storage unit or aggregations of them.

chgracteristics as well as the commands that cause it to change state.

Talble 22 shows all data objects of DSTH.

Table 22 — Data objects of DSTH

It includes nameplate and operatio

DSTH

=

, a
nal

Data Common data class Explanation PresCond
object nds/ds
name
Descriptions
EHName DPL (inherited from: ControlEquipmentinterfacelLN) O/F
Name plate of external (electrical, mechanical or
cemmunication) equipment to which the logical
node is associated.
NgmPIt LPL (inherited from: DomainLN) Name plate of the MONamPIt /
logical node. MONamPIt
Status information
StpSt SPS If true, the thermal storage is storing thermal O/F
energy (e.g. heat, chilled heat).
RgISt SPS If true, the thermal storage is releasing thermal O/F
energy (e.g. heat, chilled heat).
RgIEstTms INS Estimated time in seconds to release all the 0/0
thermal energy currently stored.
StpEstTms INS Estimated time in seconds to store the thermal 0/0
energy to fill the thermal storage.
SocLoAlm SPS Alarm trigger status: If true, the thermal energy O/F
storage level is lower than the minimum
threshold (SocLoAlsPct).
SocHiAlm SPS Alarm trigger status: If true, the thermal energy M/F
storage level exceeds the maximum threshold
(SocHiAlsPct).
PwrSt SPS (inherited from: ThermalResourceLN) If true, M/F
power for operations is supplied to the resource.
Rdy SPS (inherited from: ThermalResourceLN) If true, the O/F
resource is ready for operation.
EEHealth ENS (HealthKind) (inherited from: ControlEquipmentinterfaceLN) O/F

State of external (electrical, mechanical or
communication) equipment to which the logical
node is associated.
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DSTH

Data
object
name

Common data class

Explanation

PresCond
nds/ds

OpTmh

INS

(inherited from: ControlEquipmentinterfaceLN)
Operation time of the external (electrical,
mechanical or communication) equipment since
start of the operation.

0/0

Loc

SPS

(inherited from: ControllingLN) If true, the control
behaviour is allowed at this level.

O/F

LoERey

oFS

(Inherited from: ControlMmgLN) 1T true, the
operation has been switched (from remote) to
local. This changeover is always done locally
with a physical key or toggle switch, which may
have a set of contacts from which the position
can be read.

OF(toc) 7 F

Bl

SPS

(inherited from: FunctionLN) If true, this function
has been dynamically blocked by another
function.

O/F

CI¢Exp

SPS

(inherited from: StatisticsLN) If true, calculation
period of the statistical logical node hascexpired.

0/0

CIENXxtTmm

INS

(inherited from: StatisticsLN) Remaining time up
to the end of the current calculation“interval.

0/0

Bgh

ENS
(BehaviourModeKind

)

(inherited from: DomainLN) Read-only value,
describing the behaviour of aidomain logical
node. It depends on the current operating mode
of the logical node (‘BomainLN.Mod'), and the
current operating nfode of the logical device that
contains it ('LLNQ,Med'). Processing of the
quality status ('q')"of the received data is the
prerequisite for'correct interpretation of
‘DomainLN.Beh'.

M/ M

Hdalth

ENS (HealthKind)

(inherited*from: DomainLN) Reflects the state of
the logical node related hardware and software.
More detailed information related to the source
of.'the problem may be provided by specific
attribute of the logical node.

0/0

SPS

(inherited from: DomainLN) If true, the LN is a
mirror and represents a LN from another LD that
does not reflect this physical device. If false, it is
recommended to omit the data object Mir.

MOcond(1) /
MOcond(1)

Measured and metered values

ThimCapPct

MV

Remaining actual thermal energy capacity as
percent of total available capacity.

ThimCapTot

VAV

Total available thermal energy capacity.

Tnpp

Mv

Temperature in the storage. The measurement
point (e.g., surface, bottom) is outside the scope
of this report.

Thmtos

A
Lam s

Tk 1 1 rs A A
e e RergyT oS0 Gt Pee-

FlwRte

MV

(inherited from: ThermalResourceLN) Flow rate
of the material to convey thermal energy.

The measurement unit is [m3/h].

TmpSinkin

MV

(inherited from: ThermalResourceLN)
Temperature measured at the sink inlet of the
thermal resource unit.

TmpSinkOu
t

MV

(inherited from: ThermalResourceLN)
Temperature measured at the sink outlet of the
thermal resource unit.

0/0

TmpSrcin

MV

(inherited from: ThermalResourceLN)
Temperature measured at the source inlet of the
thermal resource unit.

0/0
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DSTH

Data
object
name

Common data class

Explanation

PresCond
nds/ds

TmpSrcOut

MV

(inherited from: ThermalResourceLN)
Temperature measured at the source outlet of
the thermal resource unit.

0/0

Controls

ThmStoOp
Ctl

ENC
(ThermalStorageOpe

(controllable) Operating with the value
expressed in ctlVal (selected among the list

O/F

rationtontrolkind)

Specified M
ThermalStorageOperationControlKind) initiates
the appropriate transition request. The attribute
stVal represents the received control value that
may not be consistent to the current status of the
thermal storage. The resulting state of the
thermal storage shall be observed in the StoSt
and RelSt DOs.

ofctl

SPC

(inherited from: AllEnergyDEResourceLN)
(Controllable) Start/stop control of the DER)-Ihe
DER is running if the stVal of this DO is.TRUE,
and it is off if the stVal is FALSE.

O/F

CmdBlk

SPC

(inherited from: ControlledLN) (controllable) If
true, control commands and action triggers of all
controllable data objects in this\function (except
CmdBIk, Mod) have been blecked.

O/F

OpCntRs

INC

(inherited from: ControlledLN) (controllable)
Operations count, cah/be reset to a value
different than 0.

0/0

LokSta

SPC

(inherited from»ControllingLN) (controllable) If
true, control authority is at station level and
control from remote is disabled; otherwise
control from remote is allowed.

OF(Loc) / F

ClgStr

SPC

(inherited from: StatisticsLN) (controllable) If
true;*statistical data calculation has started.

0/0

ENC
(BehaviourModeKind

)

(inherited from: DomainLN) (controllable)
Operating mode of the domain logical node that
may be changed by operator. Processing of the
quality status ('q') of the received data is the
prerequisite for correct interpretation of the
operating mode.

0/0

Settings

ThimStoTyp

ENG
(ThermalStorageKind

)

Thermal storage type in terms of output (heating,
cooling, freezing).

Note that this data object is proposed to replace
the definition of ThmStoTyp in IEC 61850-7-420.

O/F

SdcLoAlsP
ct

ASG

Threshold alarm setting of the usable lower limit
of the thermal storage resource (in % of the
usable capacity of the resource element (in

O/F

Joute))-

SocHiAlsPc
t

ASG

Threshold alarm setting of the usable upper limit
of the thermal storage resource (in % of the
usable capacity of the resource element (in
Joule)).

O/F

MatCapRtg

ASG

Capacity rating for material in the storage. The
unit is m3.

O/F

EqThmGn

ORG

Reference to the DGTH instance reflecting the
thermal energy generation aspects of the DER.

O/F

EqThmLod

ORG

Reference to the DLTH instance reflecting the
thermal energy load aspects of the DER

O/F

InclIThmSto

ORG

Reference to thermal storage resources

Omulti / F

HiTmpRtg

ASG

The highest temperature rating of the storage

O/F
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DSTH

Data
object
name

Common data class

Explanation

PresCond
nds/ds

Th
9

mCapRt

ASG

Capacity rating for thermal energy in the
storage. The unit is Wh or Joule.

M/F

Virt

SPG

If true, the LN represents a virtual thermal
energy storage. If false, it is recommended to
omit the data object Virt.

O/F

Th

mRis

ASG

Thermal resistance. A parameter of the space

O/F

thermal model (RU-Model).

The unit of value is [°C/W].

pac

ASG

A parameter of the space thermal model (RC-
Model).

The unit of value is [J/°C].

O/F

TH

MmOutEst

ORG

Reference to the LN holding the estimated
instantaneous thermal energy output over time
(using time offsets).

O/F

TH

mUnit

ORG

(inherited from: ThermalResourceLN) Reference
to the thermal unit LN which is associated with
this generic model LN.

O/F

Tn

pMaxRt

ASG

(inherited from: ThermalResoukcéLN) Maximum
flow temperature (in °C).

O/F

DH

Rld

VSG

(inherited from: AllEnergyDEResourceLN)
Internal identifier of the resource within a system
which is using that¢résource. It complements the
mRID defined as{part of the EEname DO.
Different DERIds may be defined for different
system users.

Omulti / F

Bl

Ref

ORG

(inheritedfrom: FunctionLN) Object reference of
data object that sent the dynamically blocking
signal n.

Omulti / F

Cl

EMth

ENG
(CalcMethodKind)

(inherited from: StatisticsLN) Kind of statistical
calculation, specifying how the data attributes
that represent analogue or counter values have
been calculated. The calculation method shall be
the same for all data objects of the logical node
instance.

If the value is 'PEAK_FUNDAMENTAL', angle
may be present in a data object of complex
measured value type (CMV, such as in WYE,
DEL, etc.), otherwise angle is not used (if
‘TRUE_RMS’ and ‘RMS_FUNDAMENTAL’).

If the value is 'unspecified', the dependent data
objects may be meaningless.

O/M

Cl

CMod

ENG (CalcModeKind)

(inherited from: StatisticsLN) Calculation mode.

0/0

Cl

CIntvTyp

ENG

(inherited from: StatisticsLN) Kind of calculation

0/0

(Cafcimtervatkimd)

frtervat:

ClcintvPer

ING

(inherited from: StatisticsLN) Number of units to
consider to calculate the calculation interval
duration, in case 'ClcintvTyp' is not 'EXTERNAL'.

O0/0

NumSublnt

\'

ING

(inherited from: StatisticsLN) Number of sub-
intervals contained in a calculation period
interval duration.

O0/0

ClcRfTyp

ENG
(CalclIntervalKind)

(inherited from: StatisticsLN) Kind of refresh
interval.

0/0

ClcRfPer

ING

(inherited from: StatisticsLN) Number of units to
consider to calculate the refreshment interval
duration in case 'ClcintvTyp' is not 'EXTERNAL".

0/0

ClcSrc

ORG

(inherited from: StatisticsLN) Object reference of
logical node whose data objects are used to
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Data Common dataclass | T Explanation PresCond
object nds/ds
name
calculate the values contained in this logical
node instance.
InSyn ORG (inherited from: StatisticsLN) Object reference of | O/ O
source of the external synchronization signal for
the calculation interval.
InRef ORG (inherited from: DomainLN) Object reference of Omulti /
data-objest-bound-te-the-irptii- Orret

9.314 LN: Thermal load resource Name: DLTH

The¢ DLTH logical node defines the actual operational state of a thermal load\unit, includ
aggregations of thermal load units. It includes nameplate and operational characteristics as

as the commands that cause it to change state.
Talble 23 shows all data objects of DLTH.

Table 23 — Data objects of DLTH

ing
vell

DLTH s\\v

-

Data Common dataclass | T Explanation
object
name

PresCond
nds/ds

Descriptions

EHName DPL (inherited<from: ControlEquipmentinterfaceLN)
Name plate of external (electrical, mechanical or
communication) equipment to which the logical
node'is associated.

NgmPIt LPL (inherited from: DomainLN) Name plate of the
logical node.

MONamPIt /
MONamPIt

Status information

AdcmFIwT INS (inherited from:

m§ NonThermalStorageOperationalSettingsLN) Time
in seconds for accumulation of medium flow
since reset.

0/0

PwrSt SPS (inherited from: ThermalResourceLN) If true,
power for operations is supplied to the resource.

M/F

Rdy SPS (inherited from: ThermalResourceLN) If true, the
resource is ready for operation.

EHHealth ENS (HealthKind) (inherited from: ControlEquipmentinterfaceLN)
State of external (electrical, mechanical or
communication) equipment to which the logical

node is associated.

OpTmh INS (inherited from: ControlEquipmentinterfaceLN)
Operation time of the external (electrical,
mechanical or communication) equipment since
start of the operation.

Loc SPS (inherited from: ControllingLN) If true, the control
behaviour is allowed at this level.

O/F

LocKey SPS (inherited from: ControllingLN) If true, the
operation has been switched (from remote) to
local. This changeover is always done locally
with a physical key or toggle switch, which may
have a set of contacts from which the position
can be read.

OF(Loc) / F
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DLTH

Data
object
name

Common data class

T Explanation

PresCond
nds/ds

Blk

SPS

(inherited from: FunctionLN) If true, this function
has been dynamically blocked by another
function.

O/F

ClcExp

SPS

T | (inherited from: StatisticsLN) If true, calculation
period of the statistical logical node has expired.

0/0

CIcNxtTmm

INS

(inherited from: StatisticsLN) Remaining time up

0/0

S

10 the enda of the current calculation interval.

Be

ENS
(BehaviourModeKind)

(inherited from: DomainLN) Read-only value,
describing the behaviour of a domain logical
node. It depends on the current operating mode
of the logical node (‘DomainLN.Mod'), and the
current operating mode of the logical device that
contains it ('LLNO.Mod'). Processing of the
quality status ('q') of the received data is the
prerequisite for correct interpretation of
'‘DomainLN.Beh'.

M/ M

He

alth

ENS (HealthKind)

(inherited from: DomainLN) Reflects thestate of
the logical node related hardware and_software.
More detailed information related/to the source
of the problem may be provided-by specific
attribute of the logical node.

SPS

(inherited from: DomainLN) [f true, the LN is a
mirror and represents,a LN from another LD that
does not reflect this_physical device. If false, it is
recommended to omit the data object Mir.

MOcond(1) /
MOcond(1)

Measured and metered values

Cs

mpEn

MV

Energy consumed since last reset (This is
designed(based on the approach of GnEnPer in
DER_GenerationLN)

M/ O

Ag

cmFlw

MV

(inherited from:
NénThermalStorageOperationalSettingsLN)
Accumulated medium flow since last reset. The
value (mag) is reset by AccmFIwRs.

The time since reset is expressed by
AccmFlwTms.

0/0

Ag

tDI

MV

(inherited from:
NonThermalStorageOperationalSettingsLN) Time
difference between actual activation time and
ordered start time. This is a measurement value,
which is usually in seconds.

0/0

Fl

Rte

M\

(inherited from: ThermalResourceLN) Flow rate
of the material to convey thermal energy.

The measurement unit is [m3/h].

0/0

Tn

pSinkin

MV

(inherited from: ThermalResourceLN)

Temperature measured-at the sink-inlet of the

0/0

thermal resource unit.

TmpSinkOu

t

MV

(inherited from: ThermalResourcelLN)
Temperature measured at the sink outlet of the
thermal resource unit.

0/0

TmpSrcin

MV

(inherited from: ThermalResourcelLN)
Temperature measured at the source inlet of the
thermal resource unit.

0/0

TmpSrcOut

MV

(inherited from: ThermalResourcelLN)
Temperature measured at the source outlet of
the thermal resource unit.

Controls

CsmpEnRs

SPC

(controllable) Operating with value true resets
the value of Energy consumed represented by

O/F
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Data Common dataclass | T Explanation PresCond
object nds/ds
name

CmspEn. The change of its status value and
return to false are local issues.

AccmFIwRs | SPC (inherited from: O/F
NonThermalStorageOperationalSettingsLN)
(controllable) Operating with value true resets
the value of AccmFlw; operating with value false
is ignored. The change of its status value is a

I0Cal ISSUe.

OpCitl SPC (inherited from: AllEnergyDEResourceLN) O/F
(Controllable) Start/stop control of the DER. The
DER is running if the stVal of this DO is TRUE,
and it is off if the stVal is FALSE.

CmdBIk SPC (inherited from: ControlledLN) (controllable) If O/F
true, control commands and action triggers of all
controllable data objects in this function (except
CmdBIk, Mod) have been blocked.

OpCntRs INC (inherited from: ControlledLN) (controllable) Oo/0
Operations count, can be reset to a value
different than 0.

Lok Sta SPC (inherited from: ControllingLN)((controllable) If OF(Loc) / F
true, control authority is at station level and
control from remote is disabted; otherwise
control from remote is allowed.

ClgStr SPC (inherited from: StatisticsLN) (controllable) If Oo/0
true, statistical data.calculation has started.
Mqgd ENC (inherited from:"\DomainLN) (controllable) Oo/0
(BehaviourModeKind) Operating mode of the domain logical node that

may be changed by operator. Processing of the
qualitysstatus ('q') of the received data is the
prerequisite for correct interpretation of the
operating mode.

Settings
DBRUnit ORG Reference to the thermal load Unit LN whichmay | O/F
be associated to this generic model LN.
IngIThmLod | ORG Reference to included thermal loads Omulti / F
ThmUnit ORG (inherited from: ThermalResourceLN) Reference O/F

to the thermal unit LN which is associated with
this generic model LN.

TmpMaxRt ASG (inherited from: ThermalResourceLN) Maximum O/F
g flow temperature (in °C).
DHRId VSG (inherited from: AllIEnergyDEResourceLN) Omulti / F

Internal identifier of the resource within a system
which is using that resource. It complements the
mRID defined as part of the EEname DO.
Different DERIds may be defined for different

system users.

BlkRef ORG (inherited from: FunctionLN) Object reference of Omulti / F
data object that sent the dynamically blocking
signal n.
ClcMth ENG (inherited from: StatisticsLN) Kind of statistical OoO/M
(CalcMethodKind) calculation, specifying how the data attributes

that represent analogue or counter values have
been calculated. The calculation method shall be
the same for all data objects of the logical node
instance.

If the value is 'PEAK_FUNDAMENTAL', angle
may be present in a data object of complex
measured value type (CMV, such as in WYE,
DEL, etc.), otherwise angle is not used (if
‘TRUE_RMS’ and ‘RMS_FUNDAMENTAL’).
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DLTH
Data Common data class Explanation PresCond
object nds/ds
name
If the value is 'unspecified’, the dependent data
objects may be meaningless.
ClcMod ENG (CalcModeKind) (inherited from: StatisticsLN) Calculation mode. Oo/0
ClcintvTyp ENG (inherited from: StatisticsLN) Kind of calculation O/0
(CalclntervalKind) interval.
ClehrtvRer NG {irheritedfrom—StatistiesEN)-Numberof-units+ o+o
consider to calculate the calculation interval
duration, in case 'ClcintvTyp' is not 'EXTERNAL'.
NYymSubint | ING (inherited from: StatisticsLN) Number of sub- 0/0
v intervals contained in a calculation period
interval duration.
Cl¢RfTyp ENG (inherited from: StatisticsLN) Kind of refresh O0/0
(CalclIntervalKind) interval.
ClgRfPer ING (inherited from: StatisticsLN) Number of units-to Oo/0
consider to calculate the refreshment interval
duration in case 'ClcintvTyp' is not 'EXTERNAL'.
Cl¢Src ORG (inherited from: StatisticsLN) Obj€ect reference of | F/ M
logical node whose data objects are used to
calculate the values containgd in’this logical
node instance.
In$yn ORG (inherited from: StatisticsLUN) Object reference of | O/ O
source of the external{synchronization signal for
the calculation intérval.
InRef ORG (inherited fromxDomainLN) Object reference of Omulti /
data object¢bound to the input n. Omulti
9.3|5 LN: Mixed electricity and thermal generating unit Name: DETG

The¢ DETG logical node defines the ratings, operational state and measurement of a resou
that generates both electricity and-thermal energy.

Table 24 shows all data objects of DETG.

Table 24 — Data objects of DETG

rce

Operation time of the external (electrical,
mechanical or communication) equipment since
start of the operation.

4
N\ DETG
Data Common data class Explanation PresCond
object nds/ds
name
Descriptions
EEName DPL (inherited from: ControlEquipmentinterfacelLN) O7F
Name plate of external (electrical, mechanical or
communication) equipment to which the logical
node is associated.
NamPlIt LPL (inherited from: DomainLN) Name plate of the MONamPIt /
logical node. MONamPIt
Status information
EEHealth ENS (HealthKind) (inherited from: ControlEquipmentinterfaceLN) O/F
State of external (electrical, mechanical or
communication) equipment to which the logical
node is associated.
OpTmh INS (inherited from: ControlEquipmentinterfaceLN) 0/0
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DETG

Data
object
name

Common data class

T Explanation

PresCond
nds/ds

Loc

SPS

(inherited from: ControllingLN) If true, the control
behaviour is allowed at this level.

O/F

LocKey

SPS

(inherited from: ControllingLN) If true, the
operation has been switched (from remote) to
local. This changeover is always done locally
with a physical key or toggle switch, which may
have a set of contacts from which the position

OF(Loc) / F

can be read.

Bl

SPS

(inherited from: FunctionLN) If true, this function
has been dynamically blocked by another
function.

O/F

CI¢Exp

SPS

T | (inherited from: StatisticsLN) If true, calculation
period of the statistical logical node has expired.

CIENxtTmm

INS

(inherited from: StatisticsLN) Remaining time up
to the end of the current calculation interval,

Bgh

ENS
(BehaviourModeKind)

(inherited from: DomainLN) Read-only yalue,
describing the behaviour of a domainlogical
node. It depends on the current operating mode
of the logical node (‘DomainLN.Mod!), and the
current operating mode of the logical device that
contains it ('LLNO.Mod'). Proeessing of the
quality status ('q') of the rfeceived data is the
prerequisite for correct interpretation of
'‘DomainLN.Beh'.

M/ M

Hdalth

ENS (HealthKind)

(inherited from: DomainLN) Reflects the state of
the logical node related hardware and software.
More detailed‘information related to the source
of the problem may be provided by specific
attribute-o¥’the logical node.

SPS

(inhegrited from: DomainLN) If true, the LN is a
mirfor and represents a LN from another LD that
does not reflect this physical device. If false, it is
recommended to omit the data object Mir.

MOcond(1) /
MOcond(1)

Measured and metered values

CmspEn

MV

Energy consumed since last reset (This is
designed based on the approach of GnEnPer in
DER_GenerationLN)

The unit be Joule or Wh.

0/0

TotEfc

MV

Ratio of the electrical and thermal energy
produced to the energy consumed (fuel). This is
a measured value.

Controls

CmspEnRs

SPC

(controllable) Operating with value true resets
the value of Energy consumed during the period

ranracantad- by CmenbEn Th hanaao of itc
FepreSetea—o HASpeER— o S

O/F

status value and return to false are local issues.

OpCtl

SPC

(inherited from: AllEnergyMixedDERLN)
(Controllable) Start/stop control of the DER. The
DER is running if the stVal of this DO is TRUE,
and it is off if the stVal is FALSE.

O/F

CmdBlk

SPC

(inherited from: ControlledLN) (controllable) If
true, control commands and action triggers of all
controllable data objects in this function (except
CmdBIk, Mod) have been blocked.

OpCntRs

INC

(inherited from: ControlledLN) (controllable)
Operations count, can be reset to a value
different than 0.

0/0

LocSta

SPC

(inherited from: ControllingLN) (controllable) If
true, control authority is at station level and

OF(Loc) / F
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DETG

Data
object
name

Common data class

Explanation

PresCond
nds/ds

control from remote is disabled; otherwise
control from remote is allowed.

ClcStr

SPC

(inherited from: StatisticsLN) (controllable) If
true, statistical data calculation has started.

0/0

Mod

ENC
(BehaviourModeKind)

(inherited from: DomainLN) (controllable)
Operating mode of the domain logical node that

mav bho chanaod by anaratar Dracgoccinag of tho
ey Hege-e—y-opetrator— HRg-e+—H

0/0

quality status ('q') of the received data is the
prerequisite for correct interpretation of the
operating mode.

Settings

DE

RUnit

ORG

This data object refers to a concrete unit of
MixedElectricityAndThermalGeneratingUnit LN
such as DCHC. If a client tries to set a reference
to another LN class other than one derived from
MixedElectricityAndThermalGeneratingUnit(@s
the DERUnit, the LN class refuses it.

O'I'F

Eq

Gn

ORG

Reference to the equivalent DGEN. instance
reflecting the electrical generatioh aspects of the
DER.

Eq

ThmGn

ORG

Reference to the DGTH instance reflecting the
thermal generation aspects, of the DER

O/F

IEtg

ORG

References to included mixed electricity and
thermal generators.

Omulti / F

w
at

[hmRtgR

ASG

Rated ratio ofithe ‘electrical energy produced to
the thermakenergy produced in a CHP.

M/F

Bl

Ref

ORG

(inheriteddrom: FunctionLN) Object reference of
data object that sent the dynamically blocking
signal n.

Omulti / F

Cl

EMth

ENG
(CalcMethodKind)

(inherited from: StatisticsLN) Kind of statistical
calculation, specifying how the data attributes
that represent analogue or counter values have
been calculated. The calculation method shall be
the same for all data objects of the logical node
instance.

If the value is 'PEAK_FUNDAMENTAL', angle
may be present in a data object of complex
measured value type (CMV, such as in WYE,
DEL, etc.), otherwise angle is not used (if
‘TRUE_RMS’ and ‘RMS_FUNDAMENTAL’).

If the value is 'unspecified', the dependent data
objects may be meaningless.

O/M

Cl

EMod

ENG (CalcModeKind)

(inherited from: StatisticsLN) Calculation mode.

0/0

Cl

CIhivTyp

ENG

(inherited from: StatisticsLN) Kind of calculation

O0/0

{Calctervalkind)

interval.

ClcintvPer

ING

(inherited from: StatisticsLN) Number of units to
consider to calculate the calculation interval
duration, in case 'ClcintvTyp' is not 'EXTERNAL'.

NumSublnt

\'

ING

(inherited from: StatisticsLN) Number of sub-
intervals contained in a calculation period
interval duration.

ClcRfTyp

ENG
(CalclntervalKind)

(inherited from: StatisticsLN) Kind of refresh
interval.

ClcRfPer

ING

(inherited from: StatisticsLN) Number of units to
consider to calculate the refreshment interval
duration in case 'ClcintvTyp' is not 'EXTERNAL".

ClcSrc

ORG

(inherited from: StatisticsLN) Object reference of
logical node whose data objects are used to
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DETG
Data Common dataclass | T Explanation PresCond
object nds/ds
name
calculate the values contained in this logical
node instance.
InSyn ORG (inherited from: StatisticsLN) Object reference of | O/ O
source of the external synchronization signal for
the calculation interval.
InRef ORG (inherited from: DomainLN) Object reference of Omulti /
data-ebjest-bound-te-the-irputi- Ot

Talble 25 shows all relations of DETG with other classes.

Table 25 — Relations of DETG with other classes

Name Mult Type Description
DHERUNit 0..1 DCHCEXxt
EqGn 0..1 DER_GeneratorLN
EqThmGn 0..1 DGTH

9.3/6 LN: Electricity to thermal transforming unjt, ‘Name: DETH

Th¢ DETH logical node defines the ratings, operafional state and measurement of a resource
thaf transforms electricity to thermal energy.

Table 26 shows all data objects of DETH.

Table 26— Data objects of DETH

<O DETH
Data Common dataclass )| T Explanation PresCond
object nds/ds
name
Descriptions
EHName DPL (inherited from: ControlEquipmentinterfaceLN) O/F
Name plate of external (electrical, mechanical or
communication) equipment to which the logical
node is associated.
NgmPIt LPL (inherited from: DomainLN) Name plate of the MONamPIt /
logical node. MONamPIt
Status information
EEHealth ENS (HealthKind) (inherited from: ControlEquipmentinterfaceLN) O/F
State of external (electrical, mechanical or
communication) equipment to which the logical
node is associated.
OpTmh INS (inherited from: ControlEquipmentinterfaceLN) O0/0
Operation time of the external (electrical,
mechanical or communication) equipment since
start of the operation.
Loc SPS (inherited from: ControllingLN) If true, the control | O/ F
behaviour is allowed at this level.
LocKey SPS (inherited from: ControllingLN) If true, the OF(Loc) / F
operation has been switched (from remote) to
local. This changeover is always done locally
with a physical key or toggle switch, which may
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DETH

Data
object
name

Common data class

T Explanation

PresCond
nds/ds

have a set of contacts from which the position
can be read.

Blk

SPS

(inherited from: FunctionLN) If true, this function
has been dynamically blocked by another
function.

O/F

ClcExp

SPS

T | (inherited from: StatisticsLN) If true, calculation

perrod-of-the-statisticalogical-nodehas-expired

Cl

ENXtTmm

INS

(inherited from: StatisticsLN) Remaining time up
to the end of the current calculation interval.

0/0

Be

ENS
(BehaviourModeKind)

(inherited from: DomainLN) Read-only value,
describing the behaviour of a domain logical
node. It depends on the current operating mode
of the logical node (‘DomainLN.Mod'), and the
current operating mode of the logical device that
contains it ('LLNO.Mod'). Processing of the
quality status ('q') of the received data is,the
prerequisite for correct interpretation of
'DomainLN.Beh'.

M M

Heg

alth

ENS (HealthKind)

(inherited from: DomainLN) Refletts the state of
the logical node related hardware, and software.
More detailed information related to the source
of the problem may be provided by specific
attribute of the logical node.

0/0

SPS

(inherited from: DomainLN) If true, the LN is a
mirror and represents a LN from another LD that
does not reflect this physical device. If false, it is
recommended to omit the data object Mir.

MOcond(1) /
MOcond(1)

Measured andsmetered values

W

hmRat

MV

Ratio of'the thermal energy produced to the
electrical energy consumed.

Ef

MV

(inherited from:
TransformationFromElectricityToThermalLN)
Measured or calculated efficiency from electricity
to thermal energy. This value is represented as
per unit.

0/0

Controls

O

Ctl

SPC

(inherited from: AllEnergyMixedDERLN)
(Controllable) Start/stop control of the DER. The
DER is running if the stVal of this DO is TRUE,
and it is off if the stVal is FALSE.

O/F

Cn

ndBlk

SPC

(inherited from: ControlledLN) (controllable) If
true, control commands and action triggers of all
controllable data objects in this function (except
CmdBIk, Mod) have been blocked.

CntRs

INC

(inherited from: ControlledLN) (controllable)

0/0

Operations count, can be reset to a value
different than 0.

Lo

cSta

SPC

(inherited from: ControllingLN) (controllable) If
true, control authority is at station level and
control from remote is disabled; otherwise
control from remote is allowed.

OF(Loc) / F

ClcStr

SPC

(inherited from: StatisticsLN) (controllable) If
true, statistical data calculation has started.

Mod

ENC
(BehaviourModeKind)

(inherited from: DomainLN) (controllable)
Operating mode of the domain logical node that
may be changed by operator. Processing of the
quality status ('q') of the received data is the
prerequisite for correct interpretation of the
operating mode.
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DETH

Data
object
name

Common data class

Explanation

PresCond
nds/ds

Settings

DERUnit

ORG

This data object refers to a concrete unit of
ElectricityToThermalUnit LN such as DHPM. If a
client tries to set a reference to another LN class
other than one derived from
ElectricityToThermalUnitLN as the DERUnit, the
LN class should refuse it.

Eq

Lod

ORG

Reference to the DLOD instance reflecting the
electric load aspects of the DER.

Eq

ThmGn

ORG

Reference to the DGTH instance reflecting the
thermal generation aspects of the DER.

O/F

IEth

ORG

If this LN is an aggregation, this data object is a
reference to the instances to included DETH
logical nodes.

Omulti / F

Ef

CRtg

ASG

(inherited from:
TransformationFromElectricityToThermalLN) The
rated thermal efficiency of the electrigity-to
thermal transformer unit.

fA = (Thermal energy output (Water, steam, ...)) /
(Electric energy input) x 100

O/F

Bl

Ref

ORG

(inherited from: FunctionLN) Object reference of
data object that sent the‘dynamically blocking
signal n.

Omulti / F

Cl

EMth

ENG
(CalcMethodKind)

(inherited from: StatisticsLN) Kind of statistical
calculation, specifying how the data attributes
that represéntianalogue or counter values have
been calculated. The calculation method shall be
the same.for all data objects of the logical node
instance.

|f(the value is 'PEAK_FUNDAMENTAL', angle
may be present in a data object of complex
measured value type (CMV, such as in WYE,
DEL, etc.), otherwise angle is not used (if
‘TRUE_RMS’ and ‘RMS_FUNDAMENTAL’).

If the value is 'unspecified', the dependent data
objects may be meaningless.

O/M

Cl

tMod

ENG (CaleModeKind)

(inherited from: StatisticsLN) Calculation mode.

O0/0

Cl

CintvTyp

ENG
(CalelntervalKind)

(inherited from: StatisticsLN) Kind of calculation
interval.

0/0

Cl

CintvPer

ING

(inherited from: StatisticsLN) Number of units to
consider to calculate the calculation interval
duration, in case 'ClcintvTyp' is not 'EXTERNAL'.

NU

mSubint

ING

(inherited from: StatisticsLN) Number of sub-
intervals contained in a calculation period

interval duration.

CIcRfTyp

ENG
(CalclntervalKind)

(inherited from: StatisticsLN) Kind of refresh
interval.

ClcRfPer

ING

(inherited from: StatisticsLN) Number of units to
consider to calculate the refreshment interval
duration in case 'ClcintvTyp' is not 'EXTERNAL".

ClcSrc

ORG

(inherited from: StatisticsLN) Object reference of
logical node whose data objects are used to
calculate the values contained in this logical
node instance.

InSyn

ORG

(inherited from: StatisticsLN) Object reference of
source of the external synchronization signal for
the calculation interval.

0/0
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DETH
Data Common dataclass | T Explanation PresCond
object nds/ds
name
InRef ORG (inherited from: DomainLN) Object reference of Omulti /
data object bound to the input n. Omulti

Table 27 shows all relations of DETH with other classes.

Table 27 — Relations of DETH with other classes

Name Mult Type Description
DHERUNnit 0..1 DHPM
EqLod 0..1 DER_LoadLN
EqThmGn 0..1 DGTH

9.4
9.4{1

It
de

9.412

General

LN: DER generating unit extended jn<90-27 Name: DGENExt

Extended logical nodes for distributed energy resources)(LNGroupD)

Iso has reference points in thermal systems and,an’operational function. The LN cl

Th% LN group D in this document includes resources related to electricity and/or thermal ener
nitions are depicted in Figure 23.

This LN class is an extension of the DGEN/agical node defined in IEC 61850-7-420.

The "Ext" suffix attached to the LN name is only there for editorial purpose and is not pres

in the real model.

Talble 28 shows all data objectssof DGENEXxt.

Table 28 — Data objects of DGENEXxt

ay.
NS S

ent

O DGENExt
Data Common dataclass | T Explanation PresCond
object nds/ds
name
Descriptions
EHName DPL (inherited from: ControlEquipmentinterfaceLN) O/F
Name plate of external (electrical, mechanical or
communication) equipment to which the logical
node is associated.
NamPlIt LPL (inherited from: DomainLN) Name plate of the MONamPIt /
logical node. MONamPIt
Status information
GnOpSt ENS (deprecated) (inherited from: DGEN) Generation M/F
(DERGeneratorState operational state
Kind)
OpTmsRs INS (deprecated) (inherited from: DGEN) Total time M/ O
generator has operated — re-settable:
accumulated time since the last time the counter
was reset
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DGENEXxt

Data
object
name

Common data class

Explanation

PresCond
nds/ds

GnSynSt

ENS
(DERSynchronization
Kind)

(inherited from: DER_GeneratorLN)
Synchronization status of the DER generator
unit.

O/F

RmpLodSw

SPS

(inherited from: DER_GeneratorLN) Ramp
Load/Unload Switch; True = Ramp load, False =
Ramp unload

O/F

To

ouront

INS

(imherited from: DER_GeneratorCN) Count of
total number of starts

Rg
pT

mExpcO
ms

INS

(inherited from: DER_GeneratorLN) Expected
remaining operational run time (in seconds)
before the unit is required to end exporting
energy (get out from the state "Connected and
Generating" state) due to external factors (e.g.
lack of fuel, limits on emissions, limits on heat
storage, limits on energy storage) if operating.as
planned. If not used, quality shall be set to
invalid.

DH

ROpSt

ENS (DERStateKind)

(inherited from: DER_StateAbstractlN) Current
state of operation of the distributed energy
resource.

M/F

TestRsl

SPS

(inherited from: DER_StateAbstractLN) Set to
true at the end of the testiprocedure (just before
Test.stVal goes from true to false to notify the
end of the test) if all te'sts successful, otherwise
set to false.

Its value remajns ‘unchanged until a new test
procedure is.Jaunched.

Set systematically to false at warm or cold start
of thesequipment, and at the time a new test is
initiated (when the Test.stVal goes from false to
true).

O/F

TeistAddRsl

ENS
(EquipmentTestResul
tKind)

{inherited from: DER_StateAbstractLN) Reflects
the equipment test additional results at the end
of the test procedure (just before Test.stVal goes
from true to false to notify the end of the test).

Set systematically to value 'test running' at the
time a new test is initiated (when the Test.stVal
goes from false to true).

O/F

EH

Health

ENS (HealthKind)

(inherited from: ControlEquipmentinterfaceLN)
State of external (electrical, mechanical or
communication) equipment to which the logical
node is associated.

O/F

oy

Tmh

INS

(inherited from: ControlEquipmentinterfaceLN)
Operation time of the external (electrical,
mechanical or communication) equipment since
start of the operation.

Loc

SPS

(inherited from: ControllingLN) If true, the control
behaviour is allowed at this level.

O/F

LocKey

SPS

(inherited from: ControllingLN) If true, the
operation has been switched (from remote) to
local. This changeover is always done locally
with a physical key or toggle switch, which may
have a set of contacts from which the position
can be read.

OF(Loc) / F

Blk

SPS

(inherited from: FunctionLN) If true, this function
has been dynamically blocked by another
function.

ClcExp

SPS

(inherited from: StatisticsLN) If true, calculation
period of the statistical logical node has expired.

0/0
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DGENEXxt

Data
object
name

Common data class

T Explanation

PresCond
nds/ds

CIcNxtTmm
s

INS

(inherited from: StatisticsLN) Remaining time up
to the end of the current calculation interval.

0/0

Beh

ENS
(BehaviourModeKind)

(inherited from: DomainLN) Read-only value,
describing the behaviour of a domain logical
node. It depends on the current operating mode
of the logical node (‘DomainLN.Mod'), and the
current operating mode of the logical device that

M/ M

contains it ('LLNO.Mod'). Processing of the
quality status ('q') of the received data is the
prerequisite for correct interpretation of
'‘DomainLN.Beh'.

Hdalth

ENS (HealthKind)

(inherited from: DomainLN) Reflects the state of
the logical node related hardware and software.
More detailed information related to the source
of the problem may be provided by specific
attribute of the logical node.

SPS

(inherited from: DomainLN) If true, the LN\is"a
mirror and represents a LN from anothet LD that
does not reflect this physical device M-false, it is
recommended to omit the data object Mir.

MOcond(1) /
MOcond(1)

Measured and metered values

C\tEfc

MV

Ratio of the electric energy produced to the
energy consumed (fuel).(Dhis is a measured
value.

HMV

(deprecated) (inkierited from: DGEN) Generator
harmonics

CrlstWMax

MV

(inherited from: DER_GeneratorLN) The
calculationjof the maximum power that the
generator could output, based on constraining
environmental conditions (e.g. solar insolation or
wind' speed or constraints from heat or
vibrations). The delta between this calculation
and the actual power being output indicates how
much additional power could be output.

GnOpTm

MV

(inherited from: DER_GeneratorLN) Elapsed time
as the generator becomes ready after the start
command was issued; max = maximum time
before issuing a start-failure alarm

0/0

GnStabTm

MV

(inherited from: DER_GeneratorLN) Timer for
stabilization time; max = maximum time before
issuing a stabilization-failure alarm

0/0

GrCIDnTm

MV

(inherited from: DER_GeneratorLN) Timer for
generator unit to cool down; min = minimum time
for cool down

AutoVRegP
ct

MV

(inherited from: DER_GeneratorLN) Automatic
voltage regulator percent duty cycle

GnEnTot

MV

(inherited from: DER_GeneratorLN) Total energy
generated

0/0

GnEnPer

MV

(inherited from: DER_GeneratorLN) Energy
generated during the period since last reset

0/0

RenWPct

MV

(inherited from: DER_GeneratorLN) Percentage
of the active power currently generated which
results from renewable energy resource. What is
considered as renewable is a local definition.

RenVArPct

MV

(inherited from: DER_GeneratorLN) Percentage

of the reactive power currently generated which

results from renewable energy resource. What is
considered as renewable is a local definition.

0/0

VArTot

MV

(inherited from:
NonStorageOperationalSettingsLN) The total
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amount of reactive power without impacting
active power output if the distinction between
absorbing and injecting reactive power is not
significant (the use of this DO is mutually
exclusive with the use of AvarTot and IvarTot)

AvarTot

MV

(inherited from:
NonStorageOperationalSettingsLN) The total

0/0

amount of Teactive power avaltablie for absorpimng
even if possibly impacting active power output
(the use of this DO is mutually exclusive with the
use of VArTot)

Iv3

rTot

MV

(inherited from:
NonStorageOperationalSettingsLN) The total
amount of reactive power available for injecting
even if possibly impacting active power output
(the use of this DO is mutually exclusive with' the
use of VArTot)

VA

rAvl

MV

(inherited from:
NonStorageOperationalSettingsLN)/The amount
of reactive power available without.impacting
active power output if the distinetion between
absorbing and injecting reactive-power is not
significant (the use of this DO.is mutually
exclusive with the use of AyarAvl and lvarAvl)

AV

arAvl

MV

(inherited from:
NonStorageOperationalSettingsLN) The amount
of reactive powersavailable for absorbing without
impacting active power output (the use of this
DO is mutualyrexclusive with the use of VArAvl)

\':

rAvl

MV

(inheriteddrom:
NonSterageOperationalSettingsLN) The amount
of reactive power available for injecting without
impacting active power output (the use of this
DO is mutually exclusive with the use of VArAvl)

S¢

IfSveWh

MV

(inherited from: DER_ActualPowerlnformationLN)
Actual self service energy used

0/0

VA

Pct

MV

(inherited from: DER_ActualPowerlnformationLN)
Actual percentage of apparent power output
based on VAMax

0/0

AV

UpW

MV

(inherited from: DER_ActualPowerlnformationLN)
Available capability (measured or calculated) for
increasing active output, including increasing
generation of active power, even if currently
consuming power.

0/0

AV

IDnW,

MV

(inherited from: DER_ActualPowerlinformationLN)
Available capability (measured or calculated) for
decreasing active power, including increasing the

consumption of active power_even if currently
™ e T 4

generating power.

Controls

GnCtl

DPC

(deprecated) (inherited from: DGEN) Starts or
stops the generator: Start = True, Stop = False,
other states indicate error condition

O/F

GnRL

DPC

(deprecated) (inherited from: DGEN) Raises or
lowers the generation level by steps: Raise =
True, Lower = False, other states indicate error
condition

O/F

GnBlk

SPC

(deprecated) (inherited from: DGEN) Set
generator as blocked: True = blocked from being
turned on
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GnOnCntR SPC (deprecated) (inherited from: DGEN) Reset the O/F

S number of times that the generator has been
turned on.

PerStrCntR | SPC (deprecated) (inherited from: DGEN) Reset the O/F

] count of starts in period.

GnONnCnt INC (inherited from: DER_GeneratorLN) The number O/0
of times that the DER unit has been tarned on or
returned to service: count of "DER unit on" times,
since the last time the counter was reset

PgrStrCnt INC (inherited from: DER_GeneratorLN) Count of 0/0
starts in period since reset

OpTms INC (inherited from: DER_GeneratorLN) Total time Q/0
DER unit has operated — resettable: accumulated
time since the last time the time was reset

GrlEnPerR SPC (inherited from: DER_GeneratorLN) Reset the O/F

s generated energy in period.

AdthConn SPC (inherited from: DER_StateAbstracthN) O/F
(controllable) if true, the DER is authorized to
connect, otherwise it has to remajn (or become)
disconnected. Authorization<may come from an
external source or may be a‘default setting.

DHROpStC | ENC (inherited from: DER /StateAbstractLN) O/F

tl (DERStateTransition (controllable) Operating with the value expressed

Kind) in ctlVal (selectedyamong the list specified in
DERStateControlKind) initiates the appropriate
transition request. The reading of its attribute
stVal is meaningless. The resulting state of the
DER shall’be observed in the DEROpSt DO.

CdaEgzCtl SPC (inherited from: DER_StateAbstractLN) O/F
(cantrollable) Operating with value true initiates
the'cease to energize state of the DER (see
definition of "cease to energize"); operating with
value false initiates the return to service (get
back to Idle, then reflect the settings of any or all
default settings, enabled operational functions,
and/or schedules) of the DER.

W§pt APC (inherited from: DER_StateAbstractLN) Active Oo/0
power setpoint. Its mxVal attribute reflects the
value of the setpoint that is requested.

VArSpt APG (inherited from: DER_StateAbstractLN) Reactive Oo/0
power setpoint. Its mxVal attribute reflects the
value of the setpoint that is requested.

EmgMod SPC (inherited from: DER_StateAbstractLN) O/F
(controllable) if true the DER shall operate in
emergency mode, otherwise shall operate in
normal mode. In emergency mode, emergency
settings, emergency limits, and other emergency-
related setpoints will be in effect.

AuthDscon SPC (inherited from: DER_StateAbstractLN) O/F
(controllable) if true, the DER is authorized to
disconnect, otherwise shall remain connected (if
possible)

TestEna SPC (inherited from: DER_StateAbstractLN) O/F
(controllable) If set to true, entering into test
mode for the DER is allowed, otherwise
forbidden

Test SPC (inherited from: DER_StateAbstractLN) O/F
(controllable) Operating with value true initiates
starting a test of the DER equipment and resets
the values of TestRsl.stVal (set to 'false') and
TestAddRsl.stVal (set to 'test running'); operating
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with value false aborts the test. The reading of
the status indicates whether the equipment is
under test or not. The content of such test is
implementation dependant.

OpCitl SPC (inherited from: AllEnergyDEResourceLN) O/F
(Controllable) Start/stop control of the DER. The
DER is running if the stVal of this DO is TRUE,

dana Ie1s orr Ir the stval IS FALSE.

CmdBIk SPC (inherited from: ControlledLN) (controllable) If O/F
true, control commands and action triggers of all
controllable data objects in this function (except
CmdBIk, Mod) have been blocked.

OpCntRs INC (inherited from: ControlledLN) (controllable) ©/0
Operations count, can be reset to a value
different than 0.

LocSta SPC (inherited from: ControllingLN) (controllable))If OF(Loc) / F
true, control authority is at station level-and
control from remote is disabled; otherwise
control from remote is allowed.

ClgStr SPC (inherited from: StatisticsLN) (€ontrollable) If Oo/0
true, statistical data calculation, has started.
Mqgd ENC (inherited from: DomainLN}, (controllable) O/0
(BehaviourModeKind) Operating mode of the demain logical node that

may be changed by-@perator. Processing of the
quality status ('g/)yofthe received data is the
prerequisite for carrect interpretation of the
operating mode,

Settings
C\tEfcDur ING The period in milliseconds to calculate the value O/F
of CwtEfc.
In¢IGn ORG (inherited from: DGEN) Included generator. This Omulti / F
DO points to an instance of DGEN
DBRUnit ORG (inherited from: DGEN) Reference to the DER O/F
Unit LN which may be associated to this generic
model LN
EqGn ORG (inherited from: DGEN) Reference to the Omulti / F

equivalent DGEN instance reflecting the
generation aspects of the DER

WMaxRtg ASG (inherited from: GeneratorNameplateRatingsLN) M/F
Nameplate maximum active generation power
rating at unity power factor

WOVPFRtg-s[ ASG (inherited from: GeneratorNameplateRatingsLN) O/F
Nameplate active power generation rating at
specified over-excited power factor, OvPFRtg

WUNRPFRig ASG (inherited from: GeneratorNameplateRatingsLN) O/7F
Nameplate active power generation rating at
specified under-excited power factor, UnPFRtg

VAMaxRtg ASG (inherited from: GeneratorNameplateRatingsLN) O/F
Nameplate maximum apparent power generation
rating

VArMaxRtg | ASG (inherited from: GeneratorNameplateRatingsLN) O/F

Setpoint for maximum reactive power if the
distinction between absorbing and injecting
reactive power is not significant

AvarMaxRt | ASG (inherited from: GeneratorNameplateRatingsLN) O/F
g Rating for maximum absorbing reactive power
IvarMaxRtg | ASG (inherited from: GeneratorNameplateRatingsLN) O/F

Rating for maximum supply (injection) reactive
power
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AMaxRtg ASG (inherited from: GeneratorNameplateRatingsLN) O/F
Maximum current rating under nominal voltage
under nominal power factor
VMaxRtg ASG (inherited from: GeneratorNameplateRatingsLN) M/F
Maximum voltage rating
VMinRtg ASG (inherited from: GeneratorNameplateRatingsLN) O/F
MTmum voltage rating
CdnsWMin ASG (inherited from: GeneratorNameplateRatingsLN) O/F
Rtf Minimum continuous active power generation
rating
CdnsWMax | ASG (inherited from: GeneratorNameplateRatingsLN) O /F
Rtf Maximum continuous active power generation
rating
EmgWMinR | CSG (inherited from: GeneratorNameplateRatingslkN) O/F
tg Minimum active power generation ratings,curve
of emergency limits for different minutes
EmgWMax CSG (inherited from: GeneratorNameplateRatingsLN) O/F
Rtp Maximum active power generatioh ratings curve
of emergency limits for differedt minutes
DgconWMi ASG (inherited from: GeneratorNameplateRatingsLN) O/F
nHtg Minimum active power generation level that
generator should be able-to disconnect without
harm
WRpuMax ASG (inherited from: GeneratorNameplateRatingsLN) O/F
Rtg Maximum generation active power ramp up rating
WRpdMax ASG (inherited.from: GeneratorNameplateRatingsLN) O/F
Rtg Maximum‘generation active power ramp down
rating
CtpWMaxR | ASG (ipherited from: GeneratorNameplateRatingsLN) O/F
tg Max rated active power (WMaxRtg) which may
result from controllable resource, .i.e whose level
can be potentially controlled/set under the
request of an entity external to the given DER.
CtpVArMax | ASG (inherited from: GeneratorNameplateRatingsLN) O/F
Rtp Max rated reactive power VArMaxRtg, which may
result from controllable resource, .i.e whose level
can be potentially controlled/set under the
request of an entity external to the given DER.
WCtb SPG (inherited from: GeneratorNameplateRatingsLN) O/F
If true, the active power currently generated
which results from controllable resource is fully
controllable (up to CtbWMaxRtg), .i.e its level
can be potentially controlled/set under the
request of an entity external to the given DER.
Otherwise-the-generatedactivepoweris—hot
controllable.
VArCtb SPG (inherited from: GeneratorNameplateRatingsLN) O/F
If true, the reactive power currently generated
which results from controllable resource is fully
controllable (up to CtbVArMaxRtg), .i.e its level
can be potentially controlled/set under the
request of an entity external to the given DER.
Otherwise the reactive power is not controllable.
RenWMax ASG (inherited from: GeneratorNameplateRatingsLN) O/F
Rtg Max rated active power (WMaxRtg) which may
result from renewable energy resource. What is
considered as renewable is a local definition.
RenVArMa ASG (inherited from: GeneratorNameplateRatingsLN) O/F

xRtg

Max rated reactive power VArMaxRtg, which may
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result from renewable energy resource. What is
considered as renewable is a local definition.

WMax

ASG

(inherited from:
NonStorageOperationalSettingsLN) Setting for
maximum active power

M/F

WOvPFMa
X

ASG

(inherited from:

NorStoraaeOperationalSettingst-N)-Settinag-for
~NEHStea g peratehar Tt gS=ry ttHg—+6+

maximum active power at specified over-excited
power factor, OvPF

WUnPFMa

x

ASG

(inherited from:
NonStorageOperationalSettingsLN) Setting for
maximum active power at specified under-excited
power factor, UnPF

WRmp

ASG

(inherited from:
NonStorageOperationalSettingsLN) Default_famp
rate for changes in active power: percentage)of
WMax per second

M/F

VArMax

ASG

(inherited from:
NonStorageOperationalSettingsLN)\Setting for
maximum reactive power if the(distinction
between absorbing and injectingreactive power
is not significant (the usecof'this DO is mutually
exclusive with the use of"AvarMax and lvarMax)

AviarMax

ASG

(inherited from:
NonStorageOperationalSettingsLN) Setting for
maximum abserbing reactive power (the use of
this DO is mutually exclusive with the use of
VArMax)

IvdrMax

ASG

(inheritéd.from:
NonStorageOperationalSettingsLN) Setting for
maximum supply (injection) reactive power (the
use of this DO is mutually exclusive with the use
of VArMax)

VNlax

ASG

(inherited from:
NonStorageOperationalSettingsLN) Setting for
maximum voltage operational rating

M/F

VNlin

ASG

(inherited from:
NonStorageOperationalSettingsLN) Setting for
minimum voltage operational rating

O/F

ANlax

ASG

(inherited from:
NonStorageOperationalSettingsLN) Setting for
maximum operational current rating under
nominal voltage under nominal power factor

O/F

VAMax

ASG

(inherited from:
NonStorageOperationalSettingsLN) Setting for
maximum apparent power while generating (the

USe of this DO is mutually exclusive with the use
of AvaMax and IvaMax)

AvaMax

ASG

(inherited from:
NonStorageOperationalSettingsLN) Setting for
maximum absorbing apparent power (the use of
this DO is mutually exclusive with the use of
VAMax)

lvaMax

ASG

(inherited from:
NonStorageOperationalSettingsLN) Setting for
maximum injecting apparent power (the use of
this DO is mutually exclusive with the use of
VAMax)

O/F

VArSptRef

ENG
(ReactivePowerRefP
aramKind)

(inherited from:
NonStorageOperationalSettingsLN) Reference

O/F



https://iecnorm.com/api/?name=fe1c7a4ecb140af0856ca091bb067ed1

-82—

IEC TR 61850-90-27:2023 © |IEC 2023

DGENEXxt

Data
object
name

Common data class

Explanation

PresCond
nds/ds

for reactive power setpoints. Selects which
setpoint is active.

StrMaxTms

ING

(inherited from: DER_StateAbstractLN) Maximum
time from starting to connect to the grid until
achieving grid connection

O/F

OffMinTms

ING

(inherited from: DER_StateAbstractLN) Minimal

tme-the- DERreoedstostayofiafterbeing

switched off

Or

MinTms

ING

(inherited from: DER_StateAbstractLN) Minimal
time the DER needs to stay on after being
switched on

bpDIMInT

ING

(inherited from: DER_StateAbstractLN) Minimal
time delay before stopping and/or disconnecting
after a disconnect command received

O I'F

bpMaxT

ING

(inherited from: DER_StateAbstractLN) Maximum
time from starting to disconnect from the ‘grid
until achieving grid disconnection

DIMinTm

ING

(inherited from: DER_StateAbstrattLN) Minimal
time delay before starting or restarting after a
connect command has been/eceived

Ad

toStr

SPG

(inherited from: DER_StateAbstractLN) if true,
the DER can automatically initate its starting up

Ad

toConn

SPG

(inherited from: DER) StateAbstractLN) if true,
the DER can automatically initiate its connection
to the grid

PH

Sign

ENG (PFSignKind)

(inherited from: DER_OperationalSettingsLN)
Power factor convention: IEC or EEI

O

IPct

ING

(inherited from: DER_OperationalSettingsLN)
Pereentage of the changed value that must be
feached in response to a step change in an open
foop response time context (normally equals

90 % or 95 %)

O/F

PF

ASG

(inherited from: DER_OperationalSettingsLN)
Specified Over-Excited Power Factor setting

O/F

PH

ExtSet

SPG

(inherited from: DER_OperationalSettingsLN)
True = overexcited; False = underexcited

Isl

HCtIFol

SPG

(inherited from: DER_OperationalSettingsLN)
DER behaviour in Islanded Mode. Determines
how the DER behaves when in an Islanded
configuration.

False = Controlling Isochronous Mode. DER
attempts to control voltage and frequency
independent of configured curves and settings up
to the limits of the machine's capabilities in order

O/F

To achieve the Reference vVoltage and nominal
frequency.

True = Following Droop Mode. DER acts as a
follower using Volt/VAR and Freq/Watt curves.

ClcTotVA

ENG
(STotalCalcMethodKi
nd)

(inherited from: DER_OperationalSettingsLN)
Calculation method used for total apparent power
calculation: Vector or Arithmetic

O/F

Fil
Xp

BckTmE

ING

(inherited from: DER_OperationalSettingsLN)
Timeout period after which the fallback behavior
must apply

Av

arZerW

Max

ASG

(inherited from: DER_OperationalSettingsLN)
Maximum reactive power absorbed in case of
zero active power
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IvarZerWM ASG (inherited from: DER_OperationalSettingsLN) O/F
ax Maximum reactive power injected in case of zero
active power
OutEcpRef ORG (inherited from: DER_NameplateRatingsLN) M/F
Reference to ECP directly connected at the
output of the DER, the "plug" part. Note: The
power management function ECP associated to
this same resource will refer to the "socket" part.
EgpConnTy | ENG (ECPConnKind) (inherited from: DER_NameplateRatingsLN) O/F
p Connection type of ECP: connection to DER
(Point of Connection (PoC)), to load, within Local
Electric Power System (Local EPS), Point of
Common Coupling (PCC), or directly to Area
EPS
PhRsConnTy | ENG (PhaseKind) (inherited from: DER_NameplateRatingsLN) M/F
p Phase type of electrical connection of the DER
DHRTyp ENG (DERUnItKind) (inherited from: DER_NameplateRatingstsN) Type | M/ F
of DER
OVJPFRtg ASG (inherited from: DER_NameplateRatingsLN) O/F
Specified Over-Excited Power Eactor Rating
UrPFRtg ASG (inherited from: DER_NameplateRatingsLN) O/F
Specified Under-ExcitedcRower Factor
TmpMaxRt ASG (inherited from: DER.NameplateRatingsLN) O/F
g Maximum temperature rating
FlgRtgPct ASG (inherited from:\DER_NameplateRatingsLN) O/F
Exposure to fault rates as percent of ??
GrjdReactR | ASG (inheritedfrom: DER_NameplateRatingsLN) O/F
tg Grounding reactance
FIiAMaxRtg | ASG (inherited from: DER_NameplateRatingsLN) Max O/F
fault current rating
SdlfVRtg ASG (inherited from: DER_NameplateRatingsLN) Self- | O/ F
service voltage
FlfDurMaxT | ING (inherited from: DER_NameplateRatingsLN) Max | O/F
ms fault duration rating
SqIfWRtg ASG (inherited from: DER_NameplateRatingsLN) Self- | O/ F
service nominal power
SqIfPFRtg ASG (inherited from: DER_NameplateRatingsLN) Self- | O/ F
service nominal power factor
RvSeq SPG (inherited from: DER_NameplateRatingsLN) O/F
Sequence (direction) reversed: False = ABC,
true = CBA
SqifVRngRt | ASG (inherited from: DER_NameplateRatingsLN) Self- | O/ F
g service acceptabte vottage range
EfcRtgPct ASG (inherited from: DER_NameplateRatingsLN) O/F
Efficiency at rated capacity as percent
GndRisRtg ASG (inherited from: DER_NameplateRatingsLN) O/F
Grounding resistance
SuscRtg ASG (inherited from: DER_NameplateRatingsLN) O/F
Susceptance rating in siemens
RegClas VSG (inherited from: DER_NameplateRatingsLN) Omulti / F

Regulatory classification, using text strings which
may have pre-specified values. For example, for
IEEE 1547:2018, the specified text is "IEEE
1547:2018 Normal Category A (B) & Abnormal
Category | (II,1I1)", where either "A" or "B" is
stated for the Normal Category and either "I",
"l1", or "llI" is stated for the Abnormal Category
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HzNomRtg

ASG

(inherited from: DER_NameplateRatingsLN)
Rated Nominal frequency of usage of the DER

Omulti / F

HzMinRtg

ASG

(inherited from: DER_NameplateRatingsLN)
Rated minimal frequency of usage of the DER

O/F

HzMaxRtg

ASG

(inherited from: DER_NameplateRatingsLN)
Rated maximum frequency of usage of the DER

O/F

DERId

VSG

(inherited from: AllEnergyDEResourceLN)
Internal identifier of the resource within a system
which is using that resource. It complements the
mRID defined as part of the EEname DO.
Different DERIds may be defined for different
system users.

Omulti / F

BlkRef

ORG

(inherited from: FunctionLN) Object reference of
data object that sent the dynamically blocking
signal n.

Omulti / F

ClgMth

ENG
(CalcMethodKind)

(inherited from: StatisticsLN) Kind of statistical
calculation, specifying how the data attributes
that represent analogue or counter values have
been calculated. The calculation method shall be
the same for all data objects of. the logical node
instance.

If the value is 'PEAK_FUNDAMENTAL', angle
may be present in a dataobject of complex
measured value type\(CMV, such as in WYE,
DEL, etc.), otherWise angle is not used (if
‘TRUE_RMS’ and¥RMS_FUNDAMENTAL’).

If the value’is-unspecified'’, the dependent data
objects mi@y be meaningless.

O/M

Cl¢Mod

ENG (CalcModeKind)

(inherited from: StatisticsLN) Calculation mode.

O0/0

ClgintvTyp

ENG
(CalclntervalKind)

(ibherited from: StatisticsLN) Kind of calculation
interval.

0/0

Cl¢gIntvPer

ING

(inherited from: StatisticsLN) Number of units to
consider to calculate the calculation interval
duration, in case 'ClcintvTyp' is not 'EXTERNAL'.

0/0

NymSublnt

ING

(inherited from: StatisticsLN) Number of sub-
intervals contained in a calculation period
interval duration.

0/0

CI¢RfTyp

ENG
(CalelntervalKind)

(inherited from: StatisticsLN) Kind of refresh
interval.

0/0

ClgRfPer

ING

(inherited from: StatisticsLN) Number of units to
consider to calculate the refreshment interval
duration in case 'ClcintvTyp' is not 'EXTERNAL'.

ClgSte

ORG

(inherited from: StatisticsLN) Object reference of
logical node whose data objects are used to

calculate the values contained in this logical
node instance.

InSyn

ORG

(inherited from: StatisticsLN) Object reference of
source of the external synchronization signal for
the calculation interval.

0/0

InRef

ORG

(inherited from: DomainLN) Object reference of
data object bound to the input n.

Omulti /
Omulti

9.4.3

LN: DER load unit extended in 90-27 Name: DLODEXxt

This LN class is an extension of the DLOD logical node as defined in IEC 61850-7-420.
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The "Ext" suffix attached to the LN name is only there for editorial purposes and is not present
in the real model.

Table 29 shows all data objects of DLODEXt.

Table 29 — Data objects of DLODEXxt

DLODExt

Data object Common data T Explanation PresCond
name class nds/ds

Descriptions

EHName DPL (inherited from: ControlEquipmentinterfaceLN) O/F
Name plate of external (electrical, mechanical or
communication) equipment to which the logical
node is associated.

NgmPIt LPL (inherited from: DomainLN) Name plate of the MONamPIt /
logical node. MONamPIt

Status information

CmspTms INS Time in seconds for accumulation of electric Oo/0
energy consumed since reset.
DHROpSt ENS (inherited from: DER_StateAbstractLN) Current M/ F
(DERStateKind) state of operation of the distributed energy
resource.
TelstRsl SPS (inherited from: DER_StateAbstractLN) Set to O/F

true at the end of the\test procedure (just before
Test.stVal goes from true to false to notify the
end of the test) ifall tests successful, otherwise
set to false.

Its value remains unchanged until a new test
procedur€elis launched.

Set systematically to false at warm or cold start
of-the equipment, and at the time a new test is
initiated (when the Test.stVal goes from false to

true).
TeistAddRsl| ENS (inherited from: DER_StateAbstractLN) Reflects O/F
(EquipmentTestRes the equipment test additional results at the end
ultKind) of the test procedure (just before Test.stVal goes

from true to false to notify the end of the test).

Set systematically to value 'test running' at the
time a new test is initiated (when the Test.stVal
goes from false to true).

EHHealth ENS (HealthKind) (inherited from: ControlEquipmentinterfaceLN) O/F
State of external (electrical, mechanical or
communication) equipment to which the logical
node is associated.

OopTmh INS (inherited from: ControlEquipmentinterfaceLN) O/0
Operation time of the external (electrical,
mechanical or communication) equipment since
start of the operation.

Loc SPS (inherited from: ControllingLN) If true, the control | O/ F
behaviour is allowed at this level.
LocKey SPS (inherited from: ControllingLN) If true, the OF(Loc) / F

operation has been switched (from remote) to
local. This changeover is always done locally
with a physical key or toggle switch, which may
have a set of contacts from which the position
can be read.

Blk SPS (inherited from: FunctionLN) If true, this function O/F
has been dynamically blocked by another
function.
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DLODEXxt

Data object
name

Common data
class

T Explanation

PresCond
nds/ds

ClcExp

SPS

T | (inherited from: StatisticsLN) If true, calculation
period of the statistical logical node has expired.

O0/0

ClcNxtTmms

INS

(inherited from: StatisticsLN) Remaining time up
to the end of the current calculation interval.

O0/0

Beh

ENS
(BehaviourModeKin
d)

(inherited from: DomainLN) Read-only value,
describing the behaviour of a domain logical
node. It depends on the current operating mode

M/ M

of the fogical node ( DomainLN.Mod'), and the
current operating mode of the logical device that
contains it ('LLNO.Mod'). Processing of the
quality status ('q') of the received data is the
prerequisite for correct interpretation of
'DomainLN.Beh'.

Hdalth

ENS (HealthKind)

(inherited from: DomainLN) Reflects the state of
the logical node related hardware and software.
More detailed information related to the source
of the problem may be provided by specific
attribute of the logical node.

0/0

SPS

(inherited from: DomainLN) If true, the LN is a
mirror and represents a LN from ahother LD that
does not reflect this physical device. If false, it is
recommended to omit the data‘ebject Mir.

MOcond(1) /
MOcond(1)

Measured and metered values

CmspEn

MV

Energy consumed since last reset (This is
designed based on’the approach of GnEnPer in
DER_GenerationLNY)

MV

Measurementwalue of starting current (inrush
current) at the’latest start-up of the load.

The unitof value is [A].

0/0

VArTot

MV

(inhetited from:
NenStorageOperationalSettingsLN) The total
amount of reactive power without impacting
active power output if the distinction between
absorbing and injecting reactive power is not
significant (the use of this DO is mutually
exclusive with the use of AvarTot and IvarTot)

AviarTot

MV

(inherited from:
NonStorageOperationalSettingsLN) The total
amount of reactive power available for absorbing
even if possibly impacting active power output
(the use of this DO is mutually exclusive with the
use of VArTot)

0/0

Iv@rTot

MV

(inherited from:
NonStorageOperationalSettingsLN) The total
amount of reactive power available for injecting
even if possibly impacting active power output
(the use of this DO is mutually exclusive with the

use of VArTot)

VArAvl

MV

(inherited from:
NonStorageOperationalSettingsLN) The amount
of reactive power available without impacting
active power output if the distinction between
absorbing and injecting reactive power is not
significant (the use of this DO is mutually
exclusive with the use of AvarAvl and lvarAvl)

AvarAvl

MV

(inherited from:
NonStorageOperationalSettingsLN) The amount
of reactive power available for absorbing without
impacting active power output (the use of this
DO is mutually exclusive with the use of VArAvl)

0/0

IvarAvl

MV

(inherited from:
NonStorageOperationalSettingsLN) The amount
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Data object

name

Common data

class

Explanation

PresCond
nds/ds

of reactive power available for injecting without
impacting active power output (the use of this
DO is mutually exclusive with the use of VArAvl)

SelfSveWh

MV

(inherited from: DER_ActualPowerlnformationLN)
Actual self service energy used

0/0

VAPct

MV

(inherited from: DER_ActualPowerlnformationLN)
Actual percentage of apparent power output

based-onAda

0/0

AV

UpW

MV

(inherited from: DER_ActualPowerlnformationLN)
Available capability (measured or calculated) for
increasing active output, including increasing
generation of active power, even if currently
consuming power.

0/0

AV

IDnW

MV

(inherited from: DER_ActualPowerlinformationLN)
Available capability (measured or calculated) for,
decreasing active power, including increasing-the
consumption of active power, even if currently
generating power.

0/0

Controls

Cn

hspEnRs

SPC

(controllable) Operating with vatue true resets
the value of Energy consumgd ‘'during the period
represented by CmspEn. The\change of its
status value and return tofalse are local issues.

O/F

Ad

thConn

SPC

(inherited from: DER\StateAbstractLN)
(controllable) if true, the DER is authorized to
connect, otherwisg it has to remain (or become)
disconnected MAuthorization may come from an
external source or may be a default setting.

DH

ROpStCtI

ENC

(DERStateTransitio

nKind)

(inherited“from: DER_StateAbstractLN)
(controllable) Operating with the value expressed
in ctiVal (selected among the list specified in
DERStateControlKind) initiates the appropriate
transition request. The reading of its attribute
stVal is meaningless. The resulting state of the
DER shall be observed in the DEROpSt DO.

O/F

Cqg

aEgzCil

SPC

(inherited from: DER_StateAbstractLN)
(controllable) Operating with value true initiates
the cease to energize state of the DER (see
definition of "cease to energize"); operating with
value false initiates the return to service (get
back to Idle, then reflect the settings of any or all
default settings, enabled operational functions,
and/or schedules) of the DER.

O/F

Bpt

APC

(inherited from: DER_StateAbstractLN) Active
power setpoint. Its mxVal attribute reflects the
value of the setpoint that is requested.

0/0

VA

rSpt

APC

(inherited from: DER_StateAbstractLN) Reactive

0/0

power setpoint. 1ts mxval auribute reflects the
value of the setpoint that is requested.

EmgMod

SPC

(inherited from: DER_StateAbstractLN)
(controllable) if true the DER shall operate in
emergency mode, otherwise shall operate in
normal mode. In emergency mode, emergency
settings, emergency limits, and other emergency-
related setpoints will be in effect.

AuthDscon

SPC

(inherited from: DER_StateAbstractLN)
(controllable) if true, the DER is authorized to
disconnect, otherwise shall remain connected (if
possible)

Te

stEna

SPC

(inherited from: DER_StateAbstractLN)
(controllable) If set to true, entering into test

O/F



https://iecnorm.com/api/?name=fe1c7a4ecb140af0856ca091bb067ed1

- 88 — IEC TR 61850-90-27:2023 © |IEC 2023

DLODEXxt
Data object Common data T Explanation PresCond
name class nds/ds
mode for the DER is allowed, otherwise
forbidden
Test SPC (inherited from: DER_StateAbstractLN) O/F

(controllable) Operating with value true initiates
starting a test of the DER equipment and resets
the values of TestRsl.stVal (set to 'false') and
TestAddRsl.stVal (set to 'test running'); operating
with value false aborts the test. The reading of
the status mafcates whether the equipment 15
under test or not. The content of such test is
implementation dependant.

OpCtl SPC (inherited from: AllEnergyDEResourceLN) O/F
(Controllable) Start/stop control of the DER. The
DER is running if the stVal of this DO is TRUE,
and it is off if the stVal is FALSE.

CmdBIk SPC (inherited from: ControlledLN) (controllable) If O/F
true, control commands and action triggers-of all
controllable data objects in this function (except
CmdBIk, Mod) have been blocked.

OpCntRs INC (inherited from: ControlledLN) (controllable) Oo/0
Operations count, can be reset to awalue
different than 0.

LofcSta SPC (inherited from: ControllingLNY (controllable) If OF(Loc) / F
true, control authority is @t'station level and
control from remote i disabled; otherwise
control from remoteg isallowed.

ClgStr SPC (inherited from; StatisticsLN) (controllable) If Oo/0
true, statistical\data calculation has started.
Mqgd ENC (inherited-from: DomainLN) (controllable) O/0
(BehaviourModeKin Operating mode of the domain logical node that
d) may be-changed by operator. Processing of the

quality status ('q') of the received data is the
prerequisite for correct interpretation of the
operating mode.

Settings
WNomRtg ASG Nominal rated active power. O/F
In¢lLod ORG (inherited from: DLOD) Included load resource. Omulti / F
This DO points to an instance of DLOD.
DBRUnNit ORG (inherited from: DLOD) Reference to the DER O/F
Unit LN which may be associated to this generic
model LN
EqgLod ORG (inherited from: DLOD) Reference to the O/F

equivalent DLOD instance reflecting the load
aspects of the DER

WMaxRtg ASG (inherited from: LoadNameplateRatingsLN) M/F
Nameplate maximum Load active power rating at
unity power factor

WOVPFRtg ASG (inherited from: LoadNameplateRatingsLN) M/F
Nameplate active charging power rating at
specified over-excited power factor

WUNnPFRtg ASG (inherited from: LoadNameplateRatingsLN) M/F
Nameplate active charging power rating at
specified under-excited power factor

VMaxRtg ASG (inherited from: LoadNameplateRatingsLN) M/F
Maximum voltage rating

VMinRtg ASG (inherited from: LoadNameplateRatingsLN) M/F
Minimum voltage rating

AMaxRtg ASG (inherited from: LoadNameplateRatingsLN) O/F

Maximum current rating under nominal voltage
under nominal power factor while charging
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name

Common data

class

Explanation

PresCond
nds/ds

VAMaxRtg

ASG

(inherited from: LoadNameplateRatingsLN)
Nameplate maximum apparent charging power
rating

O/F

WRpuMaxRt

g

ASG

(inherited from: LoadNameplateRatingsLN)
Maximum nameplate charging ramp up rating

WRpdMaxRt

g

ASG

(inherited from: LoadNameplateRatingsLN)
Maximum nameplate charging ramp down rating

W

Max

ASG

(inherited from:
NonStorageOperationalSettingsLN) Setting for
maximum active power

M/F

W

DvPFMax

ASG

(inherited from:
NonStorageOperationalSettingsLN) Setting for
maximum active power at specified over-excited
power factor, OvPF

O.L'R

W

JnPFMax

ASG

(inherited from:
NonStorageOperationalSettingsLN) Settingtfor
maximum active power at specified under-excited
power factor, UnPF

Rmp

ASG

(inherited from:
NonStorageOperationalSettingsLN) Default ramp
rate for changes in active pewer? percentage of
WMax per second

M/F

VA

rMax

ASG

(inherited from:
NonStorageOperationalSettingsLN) Setting for
maximum reactiye)power if the distinction
between absorbifig and injecting reactive power
is not significant* (the use of this DO is mutually
exclusive with“the use of AvarMax and lvarMax)

AV

arMax

ASG

(inheritéd-from:
NonStorageOperationalSettingsLN) Setting for
maximum absorbing reactive power (the use of
this DO is mutually exclusive with the use of
VArMax)

Ivg

rMax

ASG

(inherited from:
NonStorageOperationalSettingsLN) Setting for
maximum supply (injection) reactive power (the
use of this DO is mutually exclusive with the use
of VArMax)

VN

flax

ASG

(inherited from:
NonStorageOperationalSettingsLN) Setting for
maximum voltage operational rating

M/F

VN

flin

ASG

(inherited from:
NonStorageOperationalSettingsLN) Setting for
minimum voltage operational rating

O/F

AN

lax

ASG

(inherited from:
NonStorageOperationalSettingsLN) Setting for

O/F

maximum operational current rating under
nominal voltage under nominal power factor

VAMax

ASG

(inherited from:
NonStorageOperationalSettingsLN) Setting for
maximum apparent power while generating (the
use of this DO is mutually exclusive with the use
of AvaMax and IlvaMax)

AvaMax

ASG

(inherited from:
NonStorageOperationalSettingsLN) Setting for
maximum absorbing apparent power (the use of
this DO is mutually exclusive with the use of
VAMax)
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Data object
name

Common data
class

Explanation

PresCond
nds/ds

lvaMax

ASG

(inherited from:
NonStorageOperationalSettingsLN) Setting for
maximum injecting apparent power (the use of
this DO is mutually exclusive with the use of
VAMax)

O/F

VArSptRef

ENG
(ReactivePowerRef
ParamKind)

(inherited from:
NonStorageOperationalSettingsLN) Reference
for reactive power setpoints. Selects which

O/F

setpoint is active.

StfMaxTms

ING

(inherited from: DER_StateAbstractLN) Maximum
time from starting to connect to the grid until
achieving grid connection

O/F

OffMinTms

ING

(inherited from: DER_StateAbstractLN) Minimal
time the DER needs to stay off after being
switched off

O I

OnMinTms

ING

(inherited from: DER_StateAbstractLN) Minimal
time the DER needs to stay on after being
switched on

O/F

StppDIMinTm

ING

(inherited from: DER_StateAbstractlN) Minimal
time delay before stopping and/or disconnecting
after a disconnect command received

O/F

StppMaxTms

ING

(inherited from: DER_StateAbstractLN) Maximum
time from starting to disgonnect from the grid
until achieving grid disconnection

O/F

StfDIMinTms

ING

(inherited from: DER/ StateAbstractLN) Minimal
time delay beforestarting or restarting after a
connect command has been received

O/F

AytoStr

SPG

(inherited-from: DER_StateAbstractLN) if true,
the DER"can automatically initate its starting up

O/F

AytoConn

SPG

(inherited from: DER_StateAbstractLN) if true,
the’DER can automatically initiate its connection
to the grid

O/F

PHSign

ENG (PFSignKind)

(inherited from: DER_OperationalSettingsLN)
Power factor convention: IEC or EEI

O/F

OplPct

ING

(inherited from: DER_OperationalSettingsLN)
Percentage of the changed value that must be
reached in response to a step change in an open
loop response time context (normally equals

90 % or 95 %)

O/F

O\PF

ASG

(inherited from: DER_OperationalSettingsLN)
Specified Over-Excited Power Factor setting

PHExtSet

SPG

(inherited from: DER_OperationalSettingsLN)
True = overexcited; False = underexcited

O/F

IsIgCtiFol

SPG

(inherited from: DER_OperationalSettingsLN)
DER behaviour in Islanded Mode, Determines

O/F

how the DER behaves when in an Islanded
configuration.

False = Controlling Isochronous Mode. DER
attempts to control voltage and frequency
independent of configured curves and settings up
to the limits of the machine's capabilities in order
to achieve the Reference Voltage and nominal
frequency.

True = Following Droop Mode. DER acts as a
follower using Volt/VAR and Freq/Watt curves.

ClcTotVA

ENG
(STotalCalcMethod
Kind)

(inherited from: DER_OperationalSettingsLN)
Calculation method used for total apparent power
calculation: Vector or Arithmetic

O/F
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FIIBckTmExp | ING (inherited from: DER_OperationalSettingsLN) O/F
Timeout period after which the fallback behavior
must apply

AvarZerWMa | ASG (inherited from: DER_OperationalSettingsLN) O/F

X Maximum reactive power absorbed in case of
zero active power

IvarZerWMax | ASG (inherited from: DER_OperationalSettingsLN) O/F
Maximum reactive power njected In case of Zero
active power

OJtEcpRef ORG (inherited from: DER_NameplateRatingsLN) M/F
Reference to ECP directly connected at the
output of the DER, the "plug" part. Note: The
power management function ECP associated to
this same resource will refer to the "socket" part.

EgpConnTyp | ENG (inherited from: DER_NameplateRatingsLN) O/F

(ECPConnKind) Connection type of ECP: connection to DER

(Point of Connection (PoC)), to load, within‘Local
Electric Power System (Local EPS), Paint of
Common Coupling (PCC), or directly to Area
EPS

PhRsConnTyp | ENG (PhaseKind) (inherited from: DER_NameplateRatingsLN) M/F
Phase type of electrical connégtion of the DER

DHRTyp ENG (inherited from: DER_NameplateRatingsLN) Type | M/ F

(DERUnNItKind) of DER

O\JPFRtg ASG (inherited from: DER/NameplateRatingsLN) O/F
Specified Over-Excited Power Factor Rating

UrnPFRtg ASG (inherited from: DER_NameplateRatingsLN) O/F
Specified-dnder-Excited Power Factor

TmppMaxRtg ASG (inherited from: DER_NameplateRatingsLN) O/F
Maximum temperature rating

FlgRtgPct ASG (imherited from: DER_NameplateRatingsLN) O/F
Exposure to fault rates as percent of ??

GrjdReactRtg | ASG (inherited from: DER_NameplateRatingsLN) O/F
Grounding reactance

FIfAMaxRtg ASG (inherited from: DER_NameplateRatingsLN) Max | O/ F
fault current rating

SqIfVRtg ASG (inherited from: DER_NameplateRatingsLN) Self- | O/ F
service voltage

FlfDurMaxTm | ING (inherited from: DER_NameplateRatingsLN) Max O/F

s fault duration rating

SqIfWRtg ASG (inherited from: DER_NameplateRatingsLN) Self- | O/ F
service nominal power

SqIfRRRtg ASG (inherited from: DER_NameplateRatingsLN) Self- | O/ F
bUIVibS IIUIIIiIIdi PUWET Irdbi.Ul

RvSeq SPG (inherited from: DER_NameplateRatingsLN) O/F
Sequence (direction) reversed: False = ABC,
true = CBA

SelfVRngRtg | ASG (inherited from: DER_NameplateRatingsLN) Self- | O/ F
service acceptable voltage range

EfcRtgPct ASG (inherited from: DER_NameplateRatingsLN) O/F
Efficiency at rated capacity as percent

GndRisRtg ASG (inherited from: DER_NameplateRatingsLN) O/F
Grounding resistance

SuscRtg ASG (inherited from: DER_NameplateRatingsLN) O/F
Susceptance rating in siemens

RegClas VSG (inherited from: DER_NameplateRatingsLN) Omulti / F

Regulatory classification, using text strings which
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Data object

name

Common data
class

Explanation

PresCond
nds/ds

may have pre-specified values. For example, for
IEEE 1547:2018, the specified text is "IEEE
1547:2018 Normal Category A (B) & Abnormal
Category | (I1,1I1)", where either "A" or "B" is
stated for the Normal Category and either "I",
"Il", or "llI" is stated for the Abnormal Category

HzNomRtg

ASG

(inherited from: DER_NameplateRatingsLN)
Rated Nominal frequency of usage of the DER

Omulti / F

HzIMinRtg

ASG

(inherited from: DER_NameplateRatingsLN)
Rated minimal frequency of usage of the DER

O/F

HZ

MaxRtg

ASG

(inherited from: DER_NameplateRatingsLN)
Rated maximum frequency of usage of the DER

O/F

DE

RId

VSG

(inherited from: AllEnergyDEResourceLN)
Internal identifier of the resource within a system
which is using that resource. It complements the
mRID defined as part of the EEname DO.
Different DERIds may be defined for different
system users.

Omulti / F

Bl

Ref

ORG

(inherited from: FunctionLN) Objecttreference of
data object that sent the dynamically blocking
signal n.

Omulti / F

Cl

CMth

ENG
(CalcMethodKind)

(inherited from: StatisticsLN)Kind of statistical
calculation, specifying how.the data attributes
that represent analogue ‘of counter values have
been calculated. The €alculation method shall be
the same for all data/objects of the logical node
instance.

If the valuefis_/PEAK_FUNDAMENTAL', angle
may be present in a data object of complex
measur€d value type (CMV, such as in WYE,
DEL, etc.), otherwise angle is not used (if
‘TRUE_RMS’ and ‘RMS_FUNDAMENTAL’).

If*the value is 'unspecified'’, the dependent data
objects may be meaningless.

O/M

Cl

tMod

ENG
(CalcModeKind)

(inherited from: StatisticsLN) Calculation mode.

Cl

CIntvTyp

ENG
(CalclIntervalKind)

(inherited from: StatisticsLN) Kind of calculation
interval.

Cl

CintvPer

ING

(inherited from: StatisticsLN) Number of units to
consider to calculate the calculation interval
duration, in case 'ClcintvTyp' is not 'EXTERNAL'.

Ny

mSublntv

ING

(inherited from: StatisticsLN) Number of sub-
intervals contained in a calculation period
interval duration.

0/0

Cl

ERIT yp

ENG
(CalclntervalKind)

(inherited from: StatisticsLN) Kind of refresh
interval.

0/0

ClcRfPer

ING

(inherited from: StatisticsLN) Number of units to
consider to calculate the refreshment interval
duration in case 'ClcintvTyp' is not 'EXTERNAL".

ClcSrc

ORG

(inherited from: StatisticsLN) Object reference of
logical node whose data objects are used to
calculate the values contained in this logical
node instance.

InSyn

ORG

(inherited from: StatisticsLN) Object reference of
source of the external synchronization signal for
the calculation interval.

0/0

InRef

ORG

(inherited from: DomainLN) Object reference of
data object bound to the input n.

Omulti /
Omulti
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9.5 Unit type logical nodes for thermal resources (LNGroupD)
9.5.1 General

This subclause specifies logical nodes defined in IEC 61850-90-27 to support resource unit
types in thermal systems. These logical nodes represent characteristics specific to unit types
and provide data objects that are not modelled in the generic logical nodes for thermal
resources. Figure 24 provides an overview of LN class definitions to support resource unit types.

class LN_90_27_ResourceUnit /

ControlEquipmentinterfacelN|

AbstractiNs_90_27::
ElectricityToThermalUnitLN

+ TmpAlm: SPS [0..1]
+ TmpWrn: SPS [0..1]

N

DRSH DHPM

+  WireAlm: SPS [0..1] ChlsPres: MV [0..1]

CdsPresHi: SPS [0..1]
CdsSatTmp: MV [0..1]
ChldDifPres: MV [0..1]
ChldFlwRteLo: SPS [0..1]
ChldTmpLo: SPS [0..1]
CIDifPres: MV [0..1]

ClIFlwRte: MV [0..1]

ClinTmp: MV [0..1]

ClOutTmp: MV [0..1]
CmprTmpHi: SPS [0..1]
CmprTyp: ENGCompressorType [0..1]
EcnmTmp: MV [0..1]

EvpPres: MV [0..1]

EvpPresHi: SPS [0..1]
EvpSatTmp: MV [0..1]
EvpTmpLo: SPS [0..1]

FinTmp: MV [0..1]

FinTmpHi: ENSHealth [0..1]
HeatSrcTyp: ENGHeatSourceType [0..1
HgbpValDeg: MV [0..1]
HotDifPres: MV [0..1]
HotFlwRte: MV [0..1]
HotinTmp: MV [0..1]
HotOutTmp: MV [0..1]
IntmDevPres: MV [0..1]
InvMod: SPC [0..1]

InvTmp: MV [0..1]

InvTmpHi: ENSHealth [0..1]
LubPres: MV [0..1]

MotFlt: SPS [0..1]

OilHeatSt: SPS [0..1]
OilTnkTmpHi: ENSHealth [0..1]
OilTnkTmpLo: ENSHealth [0..1]
StopLoLod: SPSTransient [0..1]
TmpOilTnk: MV [0..1]
TmpSupOil: MV [0..1]
TmpMidintk: MV [0..1]

AbstractGenlNs_7_420::
GeneratorUnitLN

?

[ |

CHP_LNs::DCHC FuglEellLNs::DFCL

T N 1

DCHCExt DFCLExt

ControlEquipmentinterfacel N

+ MdmTyp: ENGThermalMedium [0..1] K AJFcITyp: ENGFuelCellType [0..1]

L i i e o e S S SO S T TR S SR S S T T S S S T T S S S T T X

IEC
Figure 24 — Class diagram for resource units

9.5.2 LN: CHP system controller Name: DCHCEXxt

The DCHC logical node supports the CHP controller. The CHP controller provides overall
system information from the CHP system to external users, including identification of the types
of equipment within the CHP system, usage issues, and constraints affecting the overall CHP
system, and other parameters associated with the CHP system as a whole.

The "Ext" suffix attached to the LN name is only there for editorial purposes and is not present
in the real model.
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Table 30 shows all data objects of DCHCEXt.

Table 30 — Data objects of DCHCEXxt

DCHCEXxt

Data
object
name

Common dataclass | T Explanation

PresCond
nds/ds

Descriptions

EEName

DPI (inherited from* ControlEquipmentinterfacel N)

Name plate of external (electrical, mechanical or
communication) equipment to which the logical
node is associated.

NgmPIt

LPL (inherited from: DomainLN) Name plate of the
logical node.

MONamPIt /
MONamPIt

Status information

M3gintTms

INS (inherited from: DCHC) Time until next
maintenance: seconds

0/0

EHHealth

ENS (HealthKind) (inherited from: ControlEquipmentinterfaceLN)
State of external (electrical, mechanical or
communication) equipment to which the logical
node is associated.

OgTmh

INS (inherited from: ControlEquipmentinterfaceLN)
Operation time of the extérnal (electrical,
mechanical or communication) equipment since
start of the operation.

0/0

Lok

SPS (inherited from: ControllingLN) If true, the control
behaviour is allowed at this level.

O/F

LocKey

SPS (inherited frem: ControllingLN) If true, the
operationChas been switched (from remote) to
local.sThis changeover is always done locally
with @ physical key or toggle switch, which may
hayve a set of contacts from which the position
can be read.

OF(Loc) / F

Bl

SPS (inherited from: FunctionLN) If true, this function
has been dynamically blocked by another
function.

CI¢Exp

SPS T | (inherited from: StatisticsLN) If true, calculation
period of the statistical logical node has expired.

CIENXxtTmm

INS (inherited from: StatisticsLN) Remaining time up
to the end of the current calculation interval.

0/0

Bgh

ENS (inherited from: DomainLN) Read-only value,
(BehaviourModeKind) describing the behaviour of a domain logical
node. It depends on the current operating mode
of the logical node (‘DomainLN.Mod'), and the
current operating mode of the logical device that
contains it ('LLNO.Mod'). Processing of the
quality status ('q') of the received data is the

M/ M

prerequisite for correct interpretation of
'‘DomainLN.Beh'.

Health

ENS (HealthKind) (inherited from: DomainLN) Reflects the state of
the logical node related hardware and software.
More detailed information related to the source
of the problem may be provided by specific
attribute of the logical node.

0/0

Mir

SPS (inherited from: DomainLN) If true, the LN is a
mirror and represents a LN from another LD that
does not reflect this physical device. If false, it is
recommended to omit the data object Mir.

MOcond(1) /
MOcond(1)

Measured and metered values

HtPwrEfc

MV | ‘ (inherited from: DCHC) Heat to power efficiency

O0/0
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Data Common data class Explanation PresCond
object nds/ds
name
Controls
CmdBlk SPC (inherited from: ControlledLN) (controllable) If O/F
true, control commands and action triggers of all
controllable data objects in this function (except
CmdBIk, Mod) have been blocked.
OpCntRs INC (inherited from: ControlledLN) (controllable) O/0
Operations count, can be reset to a value
different than 0.
LofcSta SPC (inherited from: ControllingLN) (controllable) If OF(Loe)LF
true, control authority is at station level and
control from remote is disabled; otherwise
control from remote is allowed.
ClgStr SPC (inherited from: StatisticsLN) (controllable) If O0/0
true, statistical data calculation has started.
Mad ENC (inherited from: DomainLN) (controllable) O0/0
(BehaviourModeKind) Operating mode of the domain logical node that
may be changed by operator. Processing’of the
quality status ('q') of the received,data’is the
prerequisite for correct interpretation of the
operating mode.
Settings
MdmTyp ENG Type of thermal energy medium O/F
(ThermalMediumKind)
Htl'yp ENG (inherited from: DBCHC) Type of heating medium M/F
(ThermalEnergyMedi
umKind)
M3xHtCap ASG (inherited“from: DCHC) Maximum heat capacity O/F
HtEfcPct ASG (inherited from: DCHC) Efficiency of heat O/F
production in percentage
Cifyp ENG (inherited from: DCHC) Type of cooling medium O/F
(ThermalEnergyMedi
umKind)
EnCnvTyp ENG (inherited from: DCHC) Type of energy converter | M/ F
(CHPEnergyConverte
rKind)
GnTyp ENG (inherited from: DCHC) Type of generator O/F
(CHPGeneratorKind)
FuelTyp ENG, (FuelKind) (inherited from: DCHC) Type of fuel O/F
OgModCH ENG (inherited from: DCHC) Operating modes of CHP | O/ F
P (CHPOperatingMode
Kind)
BlkRef. ORG (inherited from: FunctionLN) Object reference of Omulti / F
dataobjectthatsentthedymamicatty btocking
signal n.
ClcMth ENG (inherited from: StatisticsLN) Kind of statistical OoO/M

(CalcMethodKind)

calculation, specifying how the data attributes
that represent analogue or counter values have
been calculated. The calculation method shall be
the same for all data objects of the logical node
instance.

If the value is 'PEAK_FUNDAMENTAL', angle
may be present in a data object of complex
measured value type (CMV, such as in WYE,
DEL, etc.), otherwise angle is not used (if
‘TRUE_RMS’ and ‘RMS_FUNDAMENTAL’).

If the value is 'unspecified', the dependent data
objects may be meaningless.
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DCHCEXxt
Data Common data class Explanation PresCond
object nds/ds
name
ClcMod ENG (CalcModeKind) (inherited from: StatisticsLN) Calculation mode. O/0
ClcintvTyp ENG (inherited from: StatisticsLN) Kind of calculation 0o/0
(CalclntervalKind) interval.
ClcintvPer ING (inherited from: StatisticsLN) Number of units to O/0
consider to calculate the calculation interval
duration, in case 'ClcintvTyp' is not 'EXTERNAL'.
NUmSubint | ING (inherited from: StatisticsLN) Number of sub- O/0
v intervals contained in a calculation period
interval duration.
CIeRfTyp ENG (inherited from: StatisticsLN) Kind of refresh 0.0
(CalclIntervalKind) interval.
ClgRfPer ING (inherited from: StatisticsLN) Number of units to O/0
consider to calculate the refreshment interval
duration in case 'ClcintvTyp' is not 'EXTERNAL"
ClgSrc ORG (inherited from: StatisticsLN) Object reference of | F/ M
logical node whose data objects are used to
calculate the values contained in this‘tegical
node instance.
In$yn ORG (inherited from: StatisticsLN) Object reference of | O/ O
source of the external synchrenization signal for
the calculation interval.
InRef ORG (inherited from: DomainLN) Object reference of Omulti /
data object bound to the input n. Omulti
9.5/3 LN: Fuel cell controller Name: DFCLExt

The¢ DFCL logical node provides the fuel\cell characteristics required for remote monitoring

critjcal functions and states of the fuelcell itself.

The¢ "Ext" suffix attached to the, LN name is only there for editorial purpose and is not pres

in the real

model

Table 31 shows all data objects of DFCLEXt.

Table 31 — Data objects of DFCLExt

of

ent

L&

DFCLEXxt

Data Common data class Explanation PresCond
object nds/ds
name
Deablipﬁulla
EEName DPL (inherited from: ControlEquipmentinterfaceLN) O/F
Name plate of external (electrical, mechanical or
communication) equipment to which the logical
node is associated.
NamPIt LPL (inherited from: DomainLN) Name plate of the MONamPIt /
logical node. MONamPIt
Status information
ConnGriCnt | INS (inherited from: DFCL) Count of reconnectionsto | O/ O
power system
LifeEfcPct INS (inherited from: DFCL) Efficiency estimate M/ O
(lifetime) as percent
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DFCLEXxt

Data
object
name

Common data class

T Explanation

PresCond
nds/ds

InstEfcPct

INS

(inherited from: DFCL) Instantaneous efficiency
estimate as percent

0/0

MaintTms

INS

(inherited from: DFCL) Time until next
maintenance: seconds

O0/0

StrCnt

INS

(deprecated) (inherited from: DFCL) Count of
system starts since last reset

M/O

LifLTms

INS

(deprecated) (inherited from: DFCL) Lifetime
system run time

M/O

EH

Health

ENS (HealthKind)

(inherited from: ControlEquipmentinterfaceLN)
State of external (electrical, mechanical or
communication) equipment to which the logical
node is associated.

O/F

oy

Tmh

INS

(inherited from: ControlEquipmentinterfaceLN)
Operation time of the external (electrical,
mechanical or communication) equipment since
start of the operation.

Lo

SPS

(inherited from: ControllingLN) If trie;~the control
behaviour is allowed at this level:

O/F

Lo

cKey

SPS

(inherited from: ControllingLN) {true, the
operation has been switched (from remote) to
local. This changeover is-always done locally
with a physical key ortoggle switch, which may
have a set of contaets.from which the position
can be read.

OF(Loc) / F

Bl

SPS

(inherited from*\FunctionLN) If true, this function
has been dynhamically blocked by another
function.

Cl

CEXp

SPS

T | (inherited from: StatisticsLN) If true, calculation
period of the statistical logical node has expired.

Cl

ENXtTmm

INS

(inherited from: StatisticsLN) Remaining time up
to the end of the current calculation interval.

B¢

ENS
(BehaviourModeKind)

(inherited from: DomainLN) Read-only value,
describing the behaviour of a domain logical
node. It depends on the current operating mode
of the logical node (‘DomainLN.Mod'), and the
current operating mode of the logical device that
contains it ('LLNO.Mod'). Processing of the
quality status ('q') of the received data is the
prerequisite for correct interpretation of
'‘DomainLN.Beh'.

M/ M

Heg

alth

ENS (HealthKind)

(inherited from: DomainLN) Reflects the state of
the logical node related hardware and software.
More detailed information related to the source
of the problem may be provided by specific
attribute of the logical node.

0/0

Mir

SPS

(inherited from: DomainLN) If true, the LN is a
mirror and represents a LN from another LD that
does not reflect this physical device. If false, it is
recommended to omit the data object Mir.

MOcond(1) /
MOcond(1)

Measured and metered values

Fu

elCsmp

MV

(inherited from: DFCL) Input fuel consumption
(lifetime)

WtrCsmp

MV

(inherited from: DFCL) Input water consumption
(lifetime)

InOxFIwRte

MV

(inherited from: DFCL) Input air or oxygen flow
rate for the fuel cell chemical process

0/0

WtrLev

MV

(inherited from: DFCL) Water level remaining

0/0

OutH2Rte

MV

(inherited from: DFCL) Output hydrogen flow rate

O0/0
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DFCLEXxt
Data Common data class Explanation PresCond
object nds/ds
name
OutH2Lev MV (inherited from: DFCL) Output hydrogen level O/0
WitrCndct MV (inherited from: DFCL) Water conductivity 0/0
LifeWh MV (deprecated) (inherited from: DFCL) Lifetime M/ O
system run energy
Controls
FuelStop SPC (inherited from: DFCL) True = open; False = M/F
close fuel valve driver command
StfCntRs SPC (deprecated) (inherited from: DFCL) Reset the O/F
count of system starts.
EmgCtl SPC (deprecated) (inherited from: DFCL) True = start; O /M
False = stop emergency stop fuel cell
CmdBIk SPC (inherited from: ControlledLN) (controllable) Jf O/F
true, control commands and action triggersof.all
controllable data objects in this function (exeept
CmdBIk, Mod) have been blocked.
OfCntRs INC (inherited from: ControlledLN) (codtrellable) 0/0
Operations count, can be reset.to a*value
different than 0.
LocSta SPC (inherited from: ControllingLN) (controllable) If OF(Loc) / F
true, control authority is @t station level and
control from remote i§,disabled; otherwise
control from remoté is ‘allowed.
ClgStr SPC (inherited froms _StatisticsLN) (controllable) If O0/0
true, statistical'data calculation has started.
Mqgd ENC (inherited’from: DomainLN) (controllable) Oo/0
(BehaviourModeKind) Operating mode of the domain logical node that
may be“changed by operator. Processing of the
quality status ('q') of the received data is the
prerequisite for correct interpretation of the
operating mode.
Settings
FcJTyp ENG (FuelCellKind) Fuel cell type (e.g. MCFC, SOFC). O/F
GrjindpWRt | ASG (inherited from: DFCL) System power system O/F
g independent output power rating
GrjDepRtg ASG (inherited from: DFCL) System power system O/F
dependent output power rating
HZRtg ASG (inherited from: DFCL) System output frequency O/F
rating
FuelTyp ENG (FuelKind) (inherited from: DFCL) System input fuel type O/F
EfgPCt ASG (inherited from: DFCL) System average O/F
efficiency as percent
ALim ASG (inherited from: DFCL) Input current limit M/F
VLim ASG (inherited from: DFCL) Input voltage limit O/F
VRtg ASG (deprecated) (inherited from: DFCL) System O/F
output voltage rating
BlkRef ORG (inherited from: FunctionLN) Object reference of Omulti / F

data object that sent the dynamically blocking
signal n.
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for

DFCLEXxt
Data Common data class Explanation PresCond
object nds/ds
name
ClcMth ENG (inherited from: StatisticsLN) Kind of statistical OoO/M
(CalcMethodKind) calculation, specifying how the data attributes
that represent analogue or counter values have
been calculated. The calculation method shall be
the same for all data objects of the logical node
instance.
If the value is 'PEAK_FUNDAMENTAL', angle
may be present in a data object of complex
measured value type (CMV, such as in WYE,
DEL, etc.), otherwise angle is not used (if
‘TRUE_RMS’ and ‘RMS_FUNDAMENTAL’).
If the value is 'unspecified', the dependent data
objects may be meaningless.
Cl¢Mod ENG (CalcModeKind) (inherited from: StatisticsLN) Calculation mode. Oo/0
ClgIntvTyp ENG (inherited from: StatisticsLN) Kind of calculation Oo/0
(CalclIntervalKind) interval.
ClgintvPer ING (inherited from: StatisticsLN) Number, of-units to Oo/0
consider to calculate the calculatiominterval
duration, in case 'ClcintvTyp' is_ notNEXTERNAL'.
NYymSubint | ING (inherited from: StatisticsLN) Number of sub- Oo/0
v intervals contained in a calculation period
interval duration.
ClgRfTyp ENG (inherited from: StatisticsLN) Kind of refresh Oo/0
(CalclntervalKind) interval.
Cl¢gRfPer ING (inherited from:\StatisticsLN) Number of units to 0o/0
consider tofcalculate the refreshment interval
duration in case 'ClcintvTyp' is not 'EXTERNAL".
ClgSrc ORG (inherited from: StatisticsLN) Object reference of | F/ M
logical node whose data objects are used to
calculate the values contained in this logical
node instance.
In$yn ORG (inherited from: StatisticsLN) Object reference of | O/ O
source of the external synchronization signal for
the calculation interval.
InRef ORG (inherited from: DomainLN) Object reference of Omulti /
data object bound to the input n. Omulti
9.5[4 LN: Electric heat pump Name: DHPM
Thrx DHPM\logical node supports electric heat pumps and reflects the information required
renmpote/menitoring of critical functions and states of heat pumps.
Ch ”UID vvith CUITTPTITOooUlNS al'c a:au IIIUdC”Cd by thlb le‘ll bcuaubc thc pl;llb;p:c dIICJI |||cuha|| C

structure for producing chilled material are the same.

Thi

s LN does not cover

ElectricityToThermalUnitLN.

heat pumps because it is derived from

Table 32 shows all data objects of DHPM.

the
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Table 32 — Data objects of DHPM

DHPM
Data Common dataclass | T Explanation PresCond
object nds/ds
name
Descriptions

EEName DPL (inherited from: ControlEquipmentinterfaceLN) O/F
Name plate of external (electrical, mechanical or
communication) equipment to which the logical
node-is assaciated

NgmPIt LPL (inherited from: DomainLN) Name plate of the MONamP/ty/
logical node. MONamPIt

Status information

CdsPresHi SPS if true, the pressure in the condenser exceeds o M
alarm trigger level setting.

CHIdFIwRte | SPS If true, the flow rate of chilled medium is lower O/F

Lo} than alarm trigger level setting.

CHIdTmpLo | SPS if true, the temperature of chilled medium at O/F
outlet is lower than alarm trigger level setting.

CiprTmpH | SPS if true, the temperature at outlet of'the O/F

i compressor exceeds alarm trigger level setting.

EvpPresHi SPS if true, the pressure in the evaporator exceeds O/F
alarm trigger level setting.

EvjpTmpLo SPS if true, the temperaturé in the evaporator is lower | O/ F
than alarm triggerlevel setting.

FipTmpHi ENS (HealthKind) An alarm or aswarhing related to high O/F
temperature-ofithe fins for cooling inverters.

INy TmpHi ENS (HealthKind) An alarm'‘or a warning related to high O/F
tempertature of the inverter or in the cubicle
including it.

MatFIt SPS [fitrue, a fault occurs in the interlock panel for O/F
motor.

OilHeatSt SPS If true, the designated oil heater of the heat O/F
pump is heating the oil.

OilTnkTmp ENS (HealthKind) An alarm or a warning indicating high O/F

Hi temperature in the oil tank of the heat pump.

OilTnkTmp ENS (HealthKind) An alarm or a warning indicating low temperature | O/ F

Lo in the oil tank of the heat pump.

StppLoLod SRS T | If true, the given heat pump is stopped by low O/F
load.

TrmpAlm SPS (inherited from: ElectricityToThermalUnitLN) An O/F
alarm indicating the temperature exceeds the
threshold.

T p\/\lrn SPg (inhnrih:\d from: FInrh’irithTnThnrm:ll lnitl N) A QLE
warning indicating the temperature exceeds the
threshold.

EEHealth ENS (HealthKind) (inherited from: ControlEquipmentinterfaceLN) O/F
State of external (electrical, mechanical or
communication) equipment to which the logical
node is associated.

OpTmh INS (inherited from: ControlEquipmentinterfaceLN) O0/0
Operation time of the external (electrical,
mechanical or communication) equipment since
start of the operation.

Loc SPS (inherited from: ControllingLN) If true, the control | O/ F
behaviour is allowed at this level.
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DHPM
Data Common dataclass | T Explanation PresCond
object nds/ds
name

LocKey SPS (inherited from: ControllingLN) If true, the OF(Loc) / F
operation has been switched (from remote) to
local. This changeover is always done locally
with a physical key or toggle switch, which may
have a set of contacts from which the position
can be read.

Blk SPS (inherited from: FunctionLN) If true, this function O/F
has been dynamically blocked by another
function.

CIeExp SPS T | (inherited from: StatisticsLN) If true, calculation O/0
period of the statistical logical node has expired.

CIgNxtTmm | INS (inherited from: StatisticsLN) Remaining time up [0}y 70

s to the end of the current calculation interval.

Bgh ENS (inherited from: DomainLN) Read-only value, M/ M

(BehaviourModeKind) describing the behaviour of a domain logical
node. It depends on the current operatingumede
of the logical node (‘DomainLN.Mod'), and the
current operating mode of the logicalidevice that
contains it ('LLNO.Mod'). Processifng of the
quality status ('q') of the received data is the
prerequisite for correct interpretation of
'‘DomainLN.Beh'.

Hdalth ENS (HealthKind) (inherited from: DomajinlN) Reflects the state of Oo/0
the logical node related hardware and software.
More detailed infofmation related to the source
of the problem may be provided by specific
attribute of thelogical node.

Mir SPS (inherited_from: DomainLN) If true, the LN is a MOcond(1) /
mirror and-represents a LN from another LD that MOcond(1)
does nat reflect this physical device. If false, it is
recommended to omit the data object Mir.

Measured and metered values

CdsPres MV Pressure in the condenser of the heat pump. O/0

CdsSatTmp | MV Saturation temperature for condensation. 0/0

CHIdDifPre MV Differential pressure of chilled medium flow rate Oo/0

] measured in [Pa].

CIDifPres MV Differential pressure of cooling medium flow rate | O/ O
measured in [Pa].

CIFlwRte MY Flow rate of the cooling medium measured in Oo/0
[m3/h].

ClinTmp MV Temperature of cooling medium at inlet. O/0

ClputTmp MV Temperature of cooling medium at outlet. 0/0

EgnmTFmp MV Temperature at outlet of economizer. O/0

EvpPres MV Pressure in the evaporator of the heat pump. 0/0

EvpSatTmp | MV Saturation temperature for evaporation. O/0

FinTmp MV Temperature of the fins for cooling one or more 0/0
inverters.

HgbpValDe | MV HGBP valve opening degree in [%]. O/0

g HGBP is the abbreviation of "Hot Gas Bypass".

HotDifPres MV Differential pressure of hot medium flow rate 0/0
measured in [Pa].

HotFlwRte MV Flow rate of hot medium measured in [m3/h]. 0/0

HotInTmp MV Temperature of hot medium at inlet. O0/0

HotOutTmp | MV Temperature of hot medium at outlet. 0/0
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DHPM

Data
object
name

Common data class

Explanation

PresCond
nds/ds

Int
s

mDevPre

MV

Pressure in the intermediate device of the heat
pump.

0/0

InvTmp

MV

Temperature in the inverter panel of the heat
pump.

O0/0

Lu

bPres

MV

Pressure of lubricant.

O0/0

T

ML
Vv

f\,lf\

Yat hay)
EASALEEELY

Taomaoarat v f oil tonl
refRpefattfe—oe+rot—tatc

Tny

pSupOil

MV

Temperature of supplied oil measured in [[1deg
Cl.

O0/0

Tn

pMidlntk

MV

Temperature at mid-intake

Controls

Mod

SPC

(controllable) if true, the electric power is
supplied to the heat pump through the inverter
otherwise, it is supplied directly from a feeder.in
an area distribution network.

O/F

Cn

hdBIk

SPC

(inherited from: ControlledLN) (controllable) If
true, control commands and action tfiggers of all
controllable data objects in this-function (except
CmdBIk, Mod) have been blocked.

O/F

oy

CntRs

INC

(inherited from: ControlledLN) (controllable)
Operations count, can béreset to a value
different than 0.

Lo

cSta

SPC

(inherited from: €ontrollingLN) (controllable) If
true, control authority is at station level and
control from remote is disabled; otherwise
control from\temote is allowed.

OF(Loc) / F

Cl

CStr

SPC

(inherited from: StatisticsLN) (controllable) If
true,\statistical data calculation has started.

0/0

ENC
(BehaviourModeKind)

(inkherited from: DomainLN) (controllable)
Operating mode of the domain logical node that
may be changed by operator. Processing of the
quality status ('q') of the received data is the
prerequisite for correct interpretation of the
operating mode.

0/0

Settings

Cn

hprTyp

ENG
(CompressorKind)

Compressor type.

Heg

atSrcTyp

ENG
(HeatSourceKind)

Type of heat source (e.g. ambient air,
underground source, sea, river, exhaust air,
waste heat, and waste water)

O/F

Bl

Ref

ORG

(inherited from: FunctionLN) Object reference of
data object that sent the dynamically blocking
signal n.

Omulti / F

ClcMth

ENG
(CalcMethodKind)

(inherited from: StatisticsLN) Kind of statistical
calculation, specifying how the data attributes
that represent analogue or counter values have
been calculated. The calculation method shall be
the same for all data objects of the logical node
instance.

If the value is 'PEAK_FUNDAMENTAL', angle
may be present in a data object of complex
measured value type (CMV, such as in WYE,
DEL, etc.), otherwise angle is not used (if
‘TRUE_RMS’ and ‘RMS_FUNDAMENTAL’).

If the value is 'unspecified', the dependent data
objects may be meaningless.

Oo/M

ClcMod

ENG (CalcModeKind)

(inherited from: StatisticsLN) Calculation mode.
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DHPM
Data Common data class Explanation PresCond
object nds/ds
name
ClcintvTyp ENG (inherited from: StatisticsLN) Kind of calculation O/0
(CalclntervalKind) interval.

ClclintvPer ING (inherited from: StatisticsLN) Number of units to Oo/0
consider to calculate the calculation interval
duration, in case 'ClcintvTyp' is not 'EXTERNAL'.

NumSubint | ING (inherited from: StatisticsLN) Number of sub- O/0

v Atervars contamed N a calcuraton period
interval duration.

Cl¢RfTyp ENG (inherited from: StatisticsLN) Kind of refresh O/0

(CalclntervalKind) interval.

Cl¢gRfPer ING (inherited from: StatisticsLN) Number of units to 0 /0
consider to calculate the refreshment interval
duration in case 'ClcintvTyp' is not 'EXTERNAL".

ClgSrc ORG (inherited from: StatisticsLN) Object referenéeof | F/ M
logical node whose data objects are used, to
calculate the values contained in this legical
node instance.

In$yn ORG (inherited from: StatisticsLN) Object reference of | O/ O
source of the external synchrohization signal for
the calculation interval.

InRRef ORG (inherited from: DomainLN), Object reference of Omulti /
data object bound to_the‘input n. Omulti

9.5/5 LN: Electric resistance heater Name:; DRSH

The¢ DRSH logical node supports an eleetric resistance heater and reflects the information

required for remote monitoring of critical functions and states.

Table 33 shows all data objects of DRSH.

Table 33 — Data objects of DRSH
- DRSH
“ *
Data Common-data class Explanation PresCond
object nds/ds
name
Descriptions
EHName DPL (inherited from: ControlEquipmentinterfaceLN) O/F
Name plate of external (electrical, mechanical or
communication) equipment to which the logical
node is associated.
NamPlIt LPL (inherited from: DomainLN) Name plate of the MONamPIt /
logical node. MONamPIt
Status information
WireAlm SPS An alarm indicating that a heating wire is broken. | O/F
TmpAIm SPS (inherited from: ElectricityToThermalUnitLN) An O/F
alarm indicating the temperature exceeds the
threshold.
TmpWrn SPS (inherited from: ElectricityToThermalUnitLN) A O/F
warning indicating the temperature exceeds the
threshold.
EEHealth ENS (HealthKind) (inherited from: ControlEquipmentinterfaceLN) O/F
State of external (electrical, mechanical or
communication) equipment to which the logical
node is associated.
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DRSH

Data
object
name

Common data class

Explanation

PresCond
nds/ds

OpTmh

INS

(inherited from: ControlEquipmentinterfaceLN)
Operation time of the external (electrical,
mechanical or communication) equipment since
start of the operation.

0/0

Loc

SPS

(inherited from: ControllingLN) If true, the control
behaviour is allowed at this level.

O/F

LoERey

oFS

(IAherited from: ControlngLN) 1T true, the
operation has been switched (from remote) to
local. This changeover is always done locally
with a physical key or toggle switch, which may
have a set of contacts from which the position
can be read.

OF(Coc) 7 F

Bl

SPS

(inherited from: FunctionLN) If true, this function
has been dynamically blocked by another
function.

O/F

CI¢Exp

SPS

(inherited from: StatisticsLN) If true, calculation
period of the statistical logical node hasrexpired.

0/0

CIENXxtTmm

INS

(inherited from: StatisticsLN) Remaining time up
to the end of the current calculationvinterval.

0/0

Bgh

ENS
(BehaviourModeKind)

(inherited from: DomainLN) Read-only value,
describing the behaviour of a'domain logical
node. It depends on the current operating mode
of the logical node (‘BemainLN.Mod'), and the
current operating miode of the logical device that
contains it ('LLNO.Mod'). Processing of the
quality status.(‘q')*of the received data is the
prerequisite for'correct interpretation of
'‘DomainLN.Beh'.

M/ M

Hdalth

ENS (HealthKind)

(inherited' from: DomainLN) Reflects the state of
the logical node related hardware and software.
More detailed information related to the source
of the problem may be provided by specific
attribute of the logical node.

0/0

SPS

(inherited from: DomainLN) If true, the LN is a
mirror and represents a LN from another LD that
does not reflect this physical device. If false, it is
recommended to omit the data object Mir.

MOcond(1) /
MOcond(1)

Controls

CmdBlk

SPC

(inherited from: ControlledLN) (controllable) If
true, control commands and action triggers of all
controllable data objects in this function (except
CmdBIk, Mod) have been blocked.

OpCntRs

INC

(inherited from: ControlledLN) (controllable)
Operations count, can be reset to a value
different than 0.

LocSia

SFC

(Inherited from: ControllingLN) (conirollable) It
true, control authority is at station level and
control from remote is disabled; otherwise
control from remote is allowed.

OF({Loc) 7 F

ClcStr

SPC

(inherited from: StatisticsLN) (controllable) If
true, statistical data calculation has started.

0/0

Mod

ENC
(BehaviourModeKind)

(inherited from: DomainLN) (controllable)
Operating mode of the domain logical node that
may be changed by operator. Processing of the
quality status ('q') of the received data is the
prerequisite for correct interpretation of the
operating mode.

0/0
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DRSH

Data Common dataclass | T Explanation PresCond
object nds/ds
name

Settings

BlkRef ORG (inherited from: FunctionLN) Object reference of Omulti / F
data object that sent the dynamically blocking
signal n.

ClcMth ENG (inherited from: StatisticsLN) Kind of statistical O/M
(CalcMethodKind) calculation, specifying how the data attributes
that represent analogue or counter values have
been calculated. The calculation method shall be
the same for all data objects of the logical node
instance.

If the value is 'PEAK_FUNDAMENTAL', angle
may be present in a data object of complex
measured value type (CMV, such as in WYE,
DEL, etc.), otherwise angle is not used (if
‘TRUE_RMS’ and ‘RMS_FUNDAMENTAL’).

If the value is 'unspecified', the dependent data
objects may be meaningless.

Cl¢Mod ENG (CalcModeKind) (inherited from: StatisticsLN) Calculation mode. O/0

ClgintvTyp ENG (inherited from: StatisticsLN) Kind of calculation Oo/0
(CalclntervalKind) interval.

ClgintvPer ING (inherited from: StatisticsEN) Number of units to Oo/0
consider to calculate the\ealculation interval
duration, in case 'ClelntvTyp' is not 'EXTERNAL'.

NUmSublint | ING (inherited from: StatisticsLN) Number of sub- O/0
v intervals contained in a calculation period
interval duration.

Cl¢RfTyp ENG (inherited{rom: StatisticsLN) Kind of refresh Oo/0
(CalclIntervalKind) interval,

Cl¢gRfPer ING (inherited from: StatisticsLN) Number of units to O/0
consider to calculate the refreshment interval
duration in case 'ClcintvTyp' is not 'EXTERNAL'.

ClgSrc ORG (inherited from: StatisticsLN) Object reference of | F/ M
logical node whose data objects are used to
calculate the values contained in this logical
node instance.

In$yn ORG (inherited from: StatisticsLN) Object reference of | O/ O
source of the external synchronization signal for
the calculation interval.

InRef ORG (inherited from: DomainLN) Object reference of Omulti /
data object bound to the input n. Omulti

9.6| \kogical nodes for operational functions related to thermal systems (LNGroupD)

9.6.1 General
This subclause specifies a new logical node and extended logical node for operational functions

related to thermal systems. Figure 17 provides an overview of LN class definitions to support
operational functions.

9.6.2 LN: Thermal comfort profile Name: DTHP

LN DTHP defines a comfort profile for the end use of thermal energy. A thermal energy
management logical node refers to this LN to provide thermal energy service to the end use.

Table 34 shows all data objects of DTHP.
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Table 34 — Data objects of DTHP
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DTHP

Data
object
name

Common data class

Explanation

PresCond
nds/ds

Descriptions

NamPIt

LPL

(inherited from: DomainLN) Name plate of the
logical node.

MONamPIt /
MONamPIt

Status information

CmftSt

ENS
(ThermalComfortStat
usKind)

The status of thermal comfort at the end use
location.

O/F

Log

SPS

(inherited from: ControllingLN) If true, the control
behaviour is allowed at this level.

OF

LocKey

SPS

(inherited from: ControllingLN) If true, the
operation has been switched (from remote) to
local. This changeover is always done locatly
with a physical key or toggle switch, which_ may
have a set of contacts from which the pasjtion
can be read.

OF(Loc) / F

Bl

SPS

(inherited from: FunctionLN) If true, this function
has been dynamically blocked byJanother
function.

O/F

CI¢Exp

SPS

(inherited from: StatisticsyN) If true, calculation
period of the statistical logical node has expired.

0/0

CIENxtTmm

INS

(inherited from: StatisticsLN) Remaining time up
to the end of the current calculation interval.

0/0

Bgh

ENS
(BehaviourModeKind
)

(inherited fram? DomainLN) Read-only value,
describingrthe behaviour of a domain logical
node..[t(depends on the current operating mode
of the logical node (‘DomainLN.Mod'), and the
current operating mode of the logical device that
contains it ('LLNO.Mod'). Processing of the
guality status ('q') of the received data is the
prerequisite for correct interpretation of
‘DomainLN.Beh'.

M/ M

Hdalth

ENS (HealthKind)

(inherited from: DomainLN) Reflects the state of
the logical node related hardware and software.
More detailed information related to the source
of the problem may be provided by specific
attribute of the logical node.

O0/0

SPS

(inherited from: DomainLN) If true, the LN is a
mirror and represents a LN from another LD that
does not reflect this physical device. If false, it is
recommended to omit the data object Mir.

MOcond(1) /
MOcond(1)

Controls

CmdBIK

SPC

(inherited from: ControlledLN) (controllable) If

O/F

true, control commands and action triggers of all
controllable data objects in this function (except
CmdBIk, Mod) have been blocked.

OpCntRs

INC

(inherited from: ControlledLN) (controllable)
Operations count, can be reset to a value
different than 0.

0/0

LocSta

SPC

(inherited from: ControllingLN) (controllable) If
true, control authority is at station level and
control from remote is disabled; otherwise
control from remote is allowed.

OF(Loc) / F

ClcStr

SPC

(inherited from: StatisticsLN) (controllable) If
true, statistical data calculation has started.

0/0

Mod

ENC
(BehaviourModeKind

)

(inherited from: DomainLN) (controllable)
Operating mode of the domain logical node that
may be changed by operator. Processing of the

0/0
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DTHP

Data
object
name

Common data class

Explanation

PresCond
nds/ds

quality status ('q') of the received data is the
prerequisite for correct interpretation of the
operating mode.

Settings

MaxCmftT
mp

ASG

A setting value of maximum
comfortable temperature at end use (in °C).

O/F

MinCmftTm
p

ASG

A setting value of maximum
comfortable temperature at end use (in °C).

O/F

InTcpRef

ORG

(inherited from: ThermalOperationalFunctionLN)
Reference to an instance of thermal connection
point LN which is the source of the measurement
used by thermal operational function.

M/F

BlkRef

ORG

(inherited from: FunctionLN) Object reference pf
data object that sent the dynamically blocking
signal n.

Omulti / F

ClgMth

ENG
(CalcMethodKind)

(inherited from: StatisticsLN) Kind of statistical
calculation, specifying how the datacattributes
that represent analogue or countetwalues have
been calculated. The calculatiorr method shall be
the same for all data objects/0f\the logical node
instance.

If the value is 'PEAK_FUNDAMENTAL', angle
may be present in a_data object of complex
measured value type (CMV, such as in WYE,
DEL, etc.), otherwise angle is not used (if
‘TRUE_RMS’ and ‘RMS_FUNDAMENTAL’).

If the value is 'unspecified', the dependent data
objects may be meaningless.

O/M

Cl¢Mod

ENG (CalcModeKind)

(inherited from: StatisticsLN) Calculation mode.

0/0

ClgIntvTyp

ENG
(CalclIntervalKind)

(ittherited from: StatisticsLN) Kind of calculation
interval.

0/0

ClgintvPer

ING

(inherited from: StatisticsLN) Number of units to
consider to calculate the calculation interval
duration, in case 'ClcintvTyp' is not 'EXTERNAL'.

O0/0

NymSublnt

ING

(inherited from: StatisticsLN) Number of sub-
intervals contained in a calculation period
interval duration.

O0/0

Cl¢RfTyp

ENG
(CGalcintervalKind)

(inherited from: StatisticsLN) Kind of refresh
interval.

0/0

ClgRfPer

ING

(inherited from: StatisticsLN) Number of units to
consider to calculate the refreshment interval
duration in case 'ClcintvTyp' is not 'EXTERNAL".

0/0

ClgSre

ORG

(inherited from: StatisticsLN) Object reference of

legical-rede—whose-data—ebjests—areused-te
calculate the values contained in this logical
node instance.

InSyn

ORG

(inherited from: StatisticsLN) Object reference of
source of the external synchronization signal for
the calculation interval.

0/0

InRef

ORG

(inherited from: DomainLN) Object reference of
data object bound to the input n.

Omulti /
Omulti

9.6.3

This LN class is derived from the original DWGC in IEC 61850-7-420 to add a setting for

LN: Mode to cause DER to set active power

maximum curtailment time.

Name: DWGCExt
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Table 35 shows all data objects of DWGCEXxt.

Table 35 — Data objects of DWGCEXxt
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DWGCEXxt

Data
object

Common data class

T Explanation

PresCond
nds/ds

name

Descriptions

NgmPIt

LPL

(inherited from: DomainLN) Name plate of the
logical node.

MONamPIt /
MONamPIt

Status information

SqcExpcT

INS

(inherited from: ActivePowerLN) Time in seconds
from now, associated with the expected State-of
Charge (SOC) and/or State of Energy (SQOE);
assuming persistence of the current command

0/0

RVrtTmExp

SPS

T | (inherited from: OperationalFunctionkN) If set to
true, the revert timeout duration Has been
reached. Setting it back to falsg is a local issue.

O/F

Lok

SPS

(inherited from: ControllingbNyIf true, the control
behaviour is allowed at this level.

O/F

LocKey

SPS

(inherited from: ControllingLN) If true, the
operation has been, switched (from remote) to
local. This changeover is always done locally
with a physical key or toggle switch, which may
have a set @ficontacts from which the position
can be read.

OF(Loc) / F

Bl

SPS

(inherited from: FunctionLN) If true, this function
has'been dynamically blocked by another
function.

O/F

CI¢Exp

SPS

T~/ (inherited from: StatisticsLN) If true, calculation
period of the statistical logical node has expired.

0/0

CIENXxtTmm

INS

(inherited from: StatisticsLN) Remaining time up
to the end of the current calculation interval.

0/0

Bgh

ENS
(BehaviourModeKind)

(inherited from: DomainLN) Read-only value,
describing the behaviour of a domain logical
node. It depends on the current operating mode
of the logical node (‘DomainLN.Mod'), and the
current operating mode of the logical device that
contains it ('LLNO.Mod'). Processing of the
quality status ('q') of the received data is the
prerequisite for correct interpretation of
'DomainLN.Beh'.

M/ M

Hdalth

ENS (HealthKind)

(inherited from: DomainLN) Reflects the state of

the-logical-noderelated-hardware—and-software-
More detailed information related to the source

of the problem may be provided by specific
attribute of the logical node.

Mir

SPS

(inherited from: DomainLN) If true, the LN is a
mirror and represents a LN from another LD that
does not reflect this physical device. If false, it is
recommended to omit the data object Mir.

MOcond(1) /
MOcond(1)

Measured and metered values

ReqW

MV

(inherited from: ActivePowerLN) Requested
active power resulting from the function. Quality
attribute shall be invalid when function is not
active.

M/O
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DWGCEXxt

Data
object
name

Common data class

Explanation

PresCond
nds/ds

SocExpc

MV

(inherited from: ActivePowerLN) Expected State
of Charge (SOC) at SocExpcTms time from now,
assuming persistence of the current command

0/0

SocWhExp
c

MV

(inherited from: ActivePowerLN) Expected State
of Charge expressed in Wh at SocExpcTms time
from now, assuming persistence of the current
command

0/0

Controls

APC

(inherited from: ActivePowerLN) Active power
setpoint. Its mxVal attribute reflects the value of
the setpoint that is requested.

AllOnlyQOne
Group(2)/ O

WgptPct

APC

(inherited from: ActivePowerLN) Active power
setpoint setting as a percentage of Maximum
Active Power capability, WMax at the Referenced
ECP, and in the case of signed setpoint (typically
for storage systems) as a percentage of
Maximum Active Power charging (consuming)
capability for values related to the charging
phase. Its mxVal attribute reflects\the value of
the setpoint that is requested.

AllOnlyOne
Group(1) / O

Mg@dPrio

INC

(inherited from: OperationalFdnctionLN) Priority
relation of this mode (0..n) with higher numbers
superseding lower numbleps shall be a positive
value, with the default’as 0.

0/0

CmdBlk

SPC

(inherited from: ControlledLN) (controllable) If
true, control commands and action triggers of all
controllable data objects in this function (except
CmdBIk, Mod) have been blocked.

OpCntRs

INC

(inherited' from: ControlledLN) (controllable)
Operations count, can be reset to a value
different than 0.

0/0

LogSta

SPC

(inherited from: ControllingLN) (controllable) If
true, control authority is at station level and
control from remote is disabled; otherwise
control from remote is allowed.

OF(Loc) / F

ClgStr

SPC

(inherited from: StatisticsLN) (controllable) If
true, statistical data calculation has started.

0/0

ENC
(BehaviourModeKind)

(inherited from: DomainLN) (controllable)
Operating mode of the domain logical node that
may be changed by operator. Processing of the
quality status ('q') of the received data is the
prerequisite for correct interpretation of the
operating mode.

0/0

Settings

Max€rtiTm

ING

Maximum hours of electric generation curtailment

h

per year [hour]

RmpRteUs
e

SPG

(inherited from: RampRatesLN) Use ramp rates
limit. True = limited to ramp rates; False = Not
limited to ramp rates

M/F

RpuMax

ASG

(inherited from: RampRatesLN) Maximum ramp
up rate during generating (discharging)/injecting.
Ramp rate as percentage of WMax or VArMax or
AMax per second, depending on the output of the
operational function. In case the output of the
operational function is PF, the ramp rate is
expressed dimensionless.

O/F

RpdMax

ASG

(inherited from: RampRatesLN) Maximum ramp
down rate during generating
(discharging)/injecting . Ramp rate as
percentage of WMax or VArMax or AMax per
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DWGCEXxt

Data Common dataclass | T Explanation PresCond
object nds/ds
name

second, depending on the output of the
operational function

ChaRpuMa | ASG (inherited from: RampRatesLN) Maximum ramp O/F
X up rate during consuming (charging) / absorbing.
Ramp rate is expressed as percentage of
ChaWMax or ChaVArMax or AMax per second,
depending on the output of the operational
function:

CHaRpdMa | ASG (inherited from: RampRatesLN) Maximum active O/F
X power ramp down rate during consuming
(charging) / absorbing. Ramp rate is expressed
as percentage of ChaWMax or ChaVArMax or
AMax per second, depending on the output of the
operational function.

EmgRpuMa | ASG (inherited from: RampRatesLN) Maximum O/F
X emergency ramp up rate. Ramp rate as
percentage of WMax or VArMax or AMax)per
second, depending on the output of the
operational function.

EmgRpdMa | ASG (inherited from: RampRatesLN) Maximum O/F
X emergency ramp down rate. Ramp rate as
percentage of WMax or VArMax or AMax per
second, depending on théc.output of the
operational function.

CHaEmgRp | ASG (inherited from: RampRatesLN) Maximum O/F
uMax emergency ramp/ upfate during consuming
(charging) / absorbing. Ramp rate is expressed
as percentagée\of ChaWMax or ChaVArMax or
AMax per second, depending on the output of the
operational function.

CHaEmgRp | ASG (inhgrited from: RampRatesLN) Maximum ramp O/F
dMax down rate during consuming (charging) /
absorbing. Ramp rate is expressed as
percentage of ChaWMax or ChaVArMax or AMax
per second, depending on the output of the
operational function.

RAuMin ASG (inherited from: RampRatesLN) Minimum up O/F
ramp rate

RAdMin ASG (inherited from: RampRatesLN) Minimum down O/F
ramp rate

OJtFilByp SPG (inherited from: O/F
LowPassFilterOnFunctionOutputLN) Set to true,
the LP filter is by-passed otherwise is active

OgiTmsMa ING (inherited from: O/F
X LowPassFilterOnFunctionOutputLN) Maximum
(Fast-as-possible) open loop response time in
seconds. The DER should reach OplPct (e.g.

90 % or 95 %) of the delta between its current
value and the requested value by the end of this
time period. It may go as fast as it can, while still
respecting any limiting ramp rates. Is equivalent
to 3 tau in case of a first order low pass filter and
the target percentage is equal to 95 %.

OplTmsMin | ING (inherited from: O/F
LowPassFilterOnFunctionOutputLN) Minimum
(no-faster-than-this time) open loop response
time in seconds. The DER should reach OplPct
(e.g. 90 % or 95 %) of the delta between its
current value and the requested value by the end
of this time period. It should not go faster than
this time. Is equivalent to 3 tau in case of a first
order low pass filter and the target percentage is
equal to 95 %.
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DWGCEXxt

Data
object
name

Common data class

Explanation

PresCond
nds/ds

InFilByp

SPG

(inherited from:
LowPassFilterOnFunctionlnputLN) Set to true,
the LP input filter is by-passed otherwise is
active

O/F

RspTmms

ING

(inherited from:
LowPassFilterOnFunctionlnputLN) Value of the
response time (in ms) used by the low-pass filter

O/F

applying to the input signal of the considered
operational function. Is equivalent to 3 tau in
case of a first order low pass filter and the target
percentage is equal to 95 %.

AgtDITmms

ING

(inherited from: OperationalFunctionLN)
Intentional delay in ms before operational
function enabling

WinTms

ING

(inherited from: OperationalFunctionLN) Time
window within which to randomly initiate th@
actions specified by the enabled mode. If'the
time window is zero, the mode will be initiated
immediately.

O/F

RVrtTms

ING

(inherited from: OperationalFupetionLN) Timeout
period (in seconds), after which.the device will
revert to its default status, such as returning to
service or allowing maximum active power
output, in case communieations are lost or
mitigating messages.dre not received.

RmpTms

ING

(inherited from: ©perationalFunctionLN) Ramp
time for moving\from current operational mode
settings to fiew operational mode settings upon
enabling of the mode

M@dPsAcc

ASG

(inherited from: OperationalFunctionLN) Average
accuracy with which the function will follow the
stated values of the dependent curve, in plus
units from the stated curve value.

O/F

M@dNgAcc

ASG

(inherited from: OperationalFunctionLN) Average
accuracy with which the function will follow the
stated values of the dependent curve, in minus
units from the stated curve value.

SdcUseMa
xPct

ASG

(inherited from: OperationalFunctionLN)
Maximum percent of SOC to use for the function

SdcUseMin
Pgt

ASG

(inherited from: OperationalFunctionLN)
Minimum percent of SOC to use for the function

InEcpRef

QRG

(inherited from: ElectricalContextReferenceLN)
Referenced ECP which is the source of the
measurement used by the DER mode. It consists
of the index or address of the appropriate LN
DECP. This address may be within the DER, or

within-ga PO of ECP _orwithin g device gt the
g

M/F

ECP.

EcpConnTy
p

ENG (ECPConnKind)

(inherited from: ElectricalContextReferenceLN)
Connection type of ECP: connection to DER
(Point of Connection (PoC)), to load, within Local
Electric Power System (Local EPS), Point of
Common Coupling (PCC), or directly to Area
EPS

BlkRef

ORG

(inherited from: FunctionLN) Object reference of
data object that sent the dynamically blocking
signal n.

Omulti / F



https://iecnorm.com/api/?name=fe1c7a4ecb140af0856ca091bb067ed1

- 112 - IEC TR 61850-90-27:2023 © |IEC 2023

DWGCEXxt

Data
object
name

Common data class

Explanation

PresCond
nds/ds

ClcMth

ENG
(CalcMethodKind)

(inherited from: StatisticsLN) Kind of statistical
calculation, specifying how the data attributes
that represent analogue or counter values have
been calculated. The calculation method shall be
the same for all data objects of the logical node
instance.

If the value is 'PEAK_FUNDAMENTAL', angle

Oo/M

may be present in a data object of complex
measured value type (CMV, such as in WYE,
DEL, etc.), otherwise angle is not used (if
‘TRUE_RMS’ and ‘RMS_FUNDAMENTAL’).

If the value is 'unspecified', the dependent data
objects may be meaningless.

Cl

tMod

ENG (CalcModeKind)

(inherited from: StatisticsLN) Calculation mode.

O0/0

Cl

CIntvTyp

ENG
(CalclIntervalKind)

(inherited from: StatisticsLN) Kind of calculation
interval.

O0/0

Cl

CintvPer

ING

(inherited from: StatisticsLN) Number, of-units to
consider to calculate the calculationvinterval
duration, in case 'ClcintvTyp' is_ notNEXTERNAL'.

NU

mSublnt

ING

(inherited from: StatisticsLN) Number of sub-
intervals contained in a calculation period
interval duration.

Cl

ERfTyp

ENG
(CalclntervalKind)

(inherited from: StatisticsLN) Kind of refresh
interval.

Cl

CRfPer

ING

(inherited from:\StatisticsLN) Number of units to
consider tofcalculate the refreshment interval
duration in case 'ClcintvTyp' is not 'EXTERNAL".

Cl

ESrc

ORG

(inherited from: StatisticsLN) Object reference of
logical node whose data objects are used to
calculate the values contained in this logical
node instance.

byn

ORG

(inherited from: StatisticsLN) Object reference of
source of the external synchronization signal for
the calculation interval.

0/0

Ref

ORG

(inherited from: DomainLN) Object reference of
data object bound to the input n.

Omulti /
Omulti

9.7
9.7
Thi

Logicalsnodes for thermal reference points (LNGroupD)

1 General

5 subclause specifies new logical nodes for thermal reference points in thermal syste

Fig

ure“25 provides an overview of LN class definitions to support reference points.

IIT“IS.



https://iecnorm.com/api/?name=fe1c7a4ecb140af0856ca091bb067ed1

IEC TR 61850-90-27:2023 © IEC 2023

- 113 -

class LNGroupD_Reference_90_27/

StatisticsLN,

Abstractl NsCommon:
FunctionlN

+ Blk: SPS [0..1]
+ BlkRef: ORG [0..1]

AbstractiNs_90_27::

Ik ot 1AL

ThmMeasRef: ORG [0..1]
ThmRefld: VSG [0..1]
ThmStCtIRef: ORG [0..1]

f

[

AbstractiNs_90_27::
VirtualThermalReferencelN

+ InclThmRef: ORG [0..1]

DVTR

1

AbstractiNs_90_27

PhysicalThermalRefereneel N

+  FlwRtg: ASG [0.f]

+ TmpRtg ASG 17.1]

+ TcplsldSt: ENSECPslandState [0..1]

il

DTeC

+ AreaTesTgpld:WSG [0..1]
+ MaxWRtgN\N&SG [0..1]

DTCP

Figure 25 — Class diagram for thermal reference points

9.712 LN: Thermal Connection Poeint Name: DTCP

EC

The¢ DTCP logical node contains the operational characteristics of the Thermal Connection Pgint
(TQP), to be used in all other classes than the Thermal Point of Common Coupling (refe

DTPC).

Table 36 shows all ddta objects of DTCP.

Table 36 — Data objects of DTCP

to

\Y
O DTCP
Dpta object Common data class Explanation PresCond
name nds/ds
Descriptions
NamPIt LPL (inherited from: DomainLN) Name plate of the MONamPIt /
logical node. MONamPIt
Status information
TcplsldSt ENS (inherited from: PhysicalThermalReferencelLN) O/F
(TCPIslandStateKind) Thermal connection point (TCP) state.
Blk SPS (inherited from: FunctionLN) If true, this O/F
function has been dynamically blocked by
another function.
ClcExp SPS (inherited from: StatisticsLN) If true, calculation | O/ O
period of the statistical logical node has
expired.
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DTCP

Data object
name

Common data class

Explanation

PresCond
nds/ds

ClcNxtTmms

INS

(inherited from: StatisticsLN) Remaining time
up to the end of the current calculation interval.

0/0

Beh

ENS
(BehaviourModeKind)

(inherited from: DomainLN) Read-only value,
describing the behaviour of a domain logical
node. It depends on the current operating mode
of the logical node (‘DomainLN.Mod"), and the
current operating mode of the logical device
that contains it ('LLNO.Mod'). Processing of the

M/ M

quality status ('q') of the received data is the
prerequisite for correct interpretation of
'DomainLN.Beh'.

Hdalth

ENS (HealthKind)

(inherited from: DomainLN) Reflects the state
of the logical node related hardware and
software. More detailed information related to
the source of the problem may be provided by
specific attribute of the logical node.

SPS

(inherited from: DomainLN) If true, the LN)is-a
mirror and represents a LN from anothenLD
that does not reflect this physical device. If
false, it is recommended to omit the~data object
Mir.

MOcond(1) /
MOcond(1)

Controls

ClgStr

SPC

(inherited from: StatisticsLN) (controllable) If
true, statistical data,calculation has started.

ENC
(BehaviourModeKind)

(inherited from: DomainLN) (controllable)
Operating modg ofthe domain logical node that
may be changed by operator. Processing of the
quality status.('q') of the received data is the
prerequisite for correct interpretation of the
operating’mode.

0/0

Settings

TnpRtg

ASG

(inherited from: PhysicalThermalReferenceLN)
Temperature rating at the thermal connection
point designated by this logical node.

FIVRtg

ASG

(inherited from: PhysicalThermalReferenceLN)
Medium flow rating at the thermal connection
point designated by this logical node.

ThimMeasRef

ORG

(inherited from: ThermalReferenceLN)
Reference to a measurement function for
temperature STMP, energy flow MTHM, or
medium flow MFLW LN instance.

Omulti / F

ThmRefld

VSG

(inherited from: ThermalReferenceLN)
Identification of thermal reference point as a
Visible String.

O/F

ThmStCtiRef

ORG

(inherited from: ThermalReferenceLN)
Reference to status (and control) function

Omulti / F

assoclated 10 the thermal reference point,
typically KVLV or KPMP LN instances.

BlkRef

ORG

(inherited from: FunctionLN) Object reference
of data object that sent the dynamically
blocking signal n.

Omulti / F
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rea

DTCP
Data object Common data class Explanation PresCond
name nds/ds
ClcMth ENG (inherited from: StatisticsLN) Kind of statistical O/M
(CalcMethodKind) calculation, specifying how the data attributes
that represent analogue or counter values have
been calculated. The calculation method shall
be the same for all data objects of the logical
node instance.
If the value is 'PEAK_FUNDAMENTAL', angle
may be present in a data object of complex
measured value type (CMV, such as in WYE,
DEL, etc.), otherwise angle is not used (if
‘TRUE_RMS’ and ‘RMS_FUNDAMENTAL’).
If the value is 'unspecified’, the dependent data
objects may be meaningless.
Cl¢Mod ENG (CalcModeKind) (inherited from: StatisticsLN) Calculation mode.~NO / O
ClgIntvTyp ENG (inherited from: StatisticsLN) Kind of calculation | O/ O
(CalclntervalKind) interval.
ClgintvPer ING (inherited from: StatisticsLN) Numbergof tnitsto | O/ O
consider to calculate the calculation, interval
duration, in case 'ClcintvTyp' is pot
'EXTERNAL".
NYymSublntv ING (inherited from: StatisticsLN) Number of sub- Oo/0
intervals contained in a calculation period
interval duration.
ClgRfTyp ENG (inherited from: StatisticsLN) Kind of refresh Oo/0
(CalclntervalKind) interval.
Cl¢gRfPer ING (inherited from; StatisticsLN) Number of unitsto | O/ O
consider to\calculate the refreshment interval
duration-in case 'ClcintvTyp' is not
'EXTERNAL".
Cl¢Src ORG (inherited from: StatisticsLN) Object reference F/M
of logical node whose data objects are used to
calculate the values contained in this logical
node instance.
In$yn ORG (inherited from: StatisticsLN) Object reference O0/0
of source of the external synchronization signal
for the calculation interval.
InRef ORG (inherited from: DomainLN) Object reference of | Omulti /
data object bound to the input n. Omulti
9.7|3 LN:<Fhermal Point of Common Coupling Name: DTPC
The¢ DTRC logical node contains the operational characteristics of a specific Thermal
Copnection Point (TCP) located between the local Thermal Energy System (TES) and the a
TEB, called Thermal Point of Common Coupling.

Table 37 shows all data objects of DTPC.
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DTPC

Data object
name

Common data class

Explanation

PresCond
nds/ds

Descriptions

NamPlIt

LPL

(inherited from: DomainLN) Name plate of the
logical node.

MONamPIt /
MONamPIt

Status information

TcplsSIast

ENS
(TCPIslandStateKind)

(inherited from: PhysicallhermalReierencelLN)
Thermal connection point (TCP) state.

Bl

SPS

(inherited from: FunctionLN) If true, this
function has been dynamically blocked by
another function.

CI¢Exp

SPS

(inherited from: StatisticsLN) If true, calculation
period of the statistical logical node has
expired.

CIENxtTmms

INS

(inherited from: StatisticsLN) Remaining, time
up to the end of the current calculatiofi-interval.

Bgh

ENS
(BehaviourModeKind)

(inherited from: DomainLN) Read-onty value,
describing the behaviour of a domain logical
node. It depends on the curréntjoperating mode
of the logical node (‘DomaintN.Mod'), and the
current operating mode of the logical device
that contains it ('LLNO.Mod'). Processing of the
quality status ('q') af the received data is the
prerequisite for correct interpretation of
'‘DomainLN.Beh,

M/ M

Hdalth

ENS (HealthKind)

(inherited from: DomainLN) Reflects the state
of the logical’'node related hardware and
softwaré’)More detailed information related to
the source of the problem may be provided by
specific attribute of the logical node.

Mif

SPS

(inherited from: DomainLN) If true, the LN is a
mirror and represents a LN from another LD
that does not reflect this physical device. If
false, it is recommended to omit the data object
Mir.

MOcond(1) /
MOcond(1)

Controls

ClgStr

SPC

(inherited from: StatisticsLN) (controllable) If
true, statistical data calculation has started.

ENC
(BehaviourModeKind)

(inherited from: DomainLN) (controllable)
Operating mode of the domain logical node that
may be changed by operator. Processing of the
quality status ('q') of the received data is the
prerequisite for correct interpretation of the
operating mode.

0/0

Settings

AreaTesTcpl
d

VSG

Identification of the TCP (thermal energy
connection point) from the Area Thermal
Energy System.

MaxWRtg

ASG

Maximum injectable thermal energy per second
(in W).

TmpRtg

ASG

(inherited from: PhysicalThermalReferenceLN)
Temperature rating at the thermal connection
point designated by this logical node.

FlwRtg

ASG

(inherited from: PhysicalThermalReferenceLN)
Medium flow rating at the thermal connection
point designated by this logical node.

ThmMeasRef

ORG

(inherited from: ThermalReferenceLN)
Reference to a measurement function for

Omulti / F



https://iecnorm.com/api/?name=fe1c7a4ecb140af0856ca091bb067ed1

IEC TR 61850-90-27:2023 © IEC 2023 - 117 -

DTPC

Data object
name

Common data class

Explanation

PresCond
nds/ds

temperature STMP, energy flow MTHM, or
medium flow MFLW LN instance.

ThmRefld

VSG

(inherited from: ThermalReferenceLN)
Identification of thermal reference point as a
Visible String.

O/F

ThmStCtIRef

ORG

(inherited from: ThermalReferenceLN)
Reference to status (and control) function

associated-to-the-thermalreference pninf
< rete-e—o+tRe—+tHeHar—+e+e+reh H

Omulti / F

typically KVLV or KPMP LN instances.

BlkRef

ORG

(inherited from: FunctionLN) Object reference
of data object that sent the dynamically
blocking signal n.

Omulti AF

ClgMth

ENG
(CalcMethodKind)

(inherited from: StatisticsLN) Kind of statistical
calculation, specifying how the data attributes
that represent analogue or counter values have
been calculated. The calculation method shall
be the same for all data objects of the lggical
node instance.

If the value is 'PEAK_FUNDAMENTAL', angle
may be present in a data object’of complex
measured value type (CMV, such as in WYE,
DEL, etc.), otherwise angl€ js not used (if
‘TRUE_RMS’ and ‘RMS¢FUNDAMENTAL’).

If the value is 'unspecified’, the dependent data
objects may be meanfingless.

o' I'M

Cl¢Mod

ENG (CalcModeKind)

(inherited from%StatisticsLN) Calculation mode.

0/0

ClgintvTyp

ENG
(CalclntervalKind)

(inheritedfrom: StatisticsLN) Kind of calculation
interval.

0/0

ClgIntvPer

ING

(inherited from: StatisticsLN) Number of units to
copnsider to calculate the calculation interval
duration, in case 'ClcintvTyp' is not
‘EXTERNAL".

0/0

NUmSublintv

ING

(inherited from: StatisticsLN) Number of sub-
intervals contained in a calculation period
interval duration.

ClgRfTyp

ENG
(CalclIntervalKind)

(inherited from: StatisticsLN) Kind of refresh
interval.

Cl¢gRfPer

ING

(inherited from: StatisticsLN) Number of units to
consider to calculate the refreshment interval
duration in case 'ClcIntvTyp' is not
'EXTERNAL".

ClgSrc

ORG

(inherited from: StatisticsLN) Object reference
of logical node whose data objects are used to
calculate the values contained in this logical
node instance.

InSyn

ORG

(inherited from: StatisticsLN) ODbject reference
of source of the external synchronization signal
for the calculation interval.

InRef

ORG

(inherited from: DomainLN) Object reference of
data object bound to the input n.

Omulti /
Omulti

9.7.4 LN: Virtual Thermal Connection Point Name: DVTR

The DVTR logical node represents a virtual connection point that can be used with a set of
aggregated thermal energy resources which are not connected to the same physical Thermal

Connection Point (TCP).

Table 38 shows all data objects of DVTR.
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DVTR

Data object
name

Common data class

Explanation

PresCond
nds/ds

Descriptions

NamPlIt

LPL

(inherited from: DomainLN) Name plate of the
logical node.

MONamPIt /
MONamPIt

Status information

Bl

SFS

(Inherited from: FunciionLN) If true, this
function has been dynamically blocked by
another function.

CI¢Exp

SPS

(inherited from: StatisticsLN) If true, calculation
period of the statistical logical node has
expired.

CIENxtTmms

INS

(inherited from: StatisticsLN) Remaining time
up to the end of the current calculation intervaly

0/0

Bgh

ENS
(BehaviourModeKind)

(inherited from: DomainLN) Read-only vatue,
describing the behaviour of a domain(ogical
node. It depends on the current operating mode
of the logical node (‘DomainLN.Mod'), and the
current operating mode of the.logical device
that contains it ('LLNO.Mod').\Processing of the
quality status ('q') of the reeeived data is the
prerequisite for correct interpretation of
'DomainLN.Beh'.

M/ M

Hdalth

ENS (HealthKind)

(inherited from: RomainLN) Reflects the state
of the logical noderelated hardware and
software. Mare detailed information related to
the sourceof,the problem may be provided by
specific attribute of the logical node.

SPS

(inherited from: DomainLN) If true, the LN is a
mirror and represents a LN from another LD
that does not reflect this physical device. If
false, it is recommended to omit the data object
Mir.

MOcond(1) /
MOcond(1)

Controls

ClgStr

SPC

(inherited from: StatisticsLN) (controllable) If
true, statistical data calculation has started.

ENC
(BehaviourModeKind)

(inherited from: DomainLN) (controllable)
Operating mode of the domain logical node that
may be changed by operator. Processing of the
quality status ('q') of the received data is the
prerequisite for correct interpretation of the
operating mode.

Settings

In¢I ThmRef

ORG

(inherited from: VirtualThermalReferenceLN)
Reference(s) to the set of physical or virtual

Mmulti / F

thermal reference points that are included in
this virtual reference.

ThmMeasRef

ORG

(inherited from: ThermalReferenceLN)
Reference to a measurement function for
temperature STMP, energy flow MTHM, or
medium flow MFLW LN instance.

Omulti / F

ThmRefld

VSG

(inherited from: ThermalReferenceLN)
Identification of thermal reference point as a
Visible String.

ThmStCtIRef

ORG

(inherited from: ThermalReferenceLN)
Reference to status (and control) function
associated to the thermal reference point,
typically KVLV or KPMP LN instances.

Omulti / F
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DVTR

Data object

name

Common data class

Explanation

PresCond
nds/ds

BlkRef

ORG

(inherited from: FunctionLN) Object reference
of data object that sent the dynamically
blocking signal n.

Omulti / F

ClcMth

ENG
(CalcMethodKind)

(inherited from: StatisticsLN) Kind of statistical
calculation, specifying how the data attributes
that represent analogue or counter values have
been calculated. The calculation method shall
be the same for all data objects of the logical

O/M

node instance.

If the value is 'PEAK_FUNDAMENTAL', angle
may be present in a data object of complex
measured value type (CMV, such as in WYE,
DEL, etc.), otherwise angle is not used (if
‘TRUE_RMS’ and ‘RMS_FUNDAMENTAL’).

If the value is 'unspecified’, the dependent data
objects may be meaningless.

Cl

tMod

ENG (CalcModeKind)

(inherited from: StatisticsLN) Calculation mode.

0/0

Cl

CIntvTyp

ENG
(CalclIntervalKind)

(inherited from: StatisticsLN) Kind of calculation
interval.

0/0

Cl

CintvPer

ING

(inherited from: StatisticsLN)(Number of units to
consider to calculate the cdleutation interval
duration, in case 'ClcintyTyp"is not
'EXTERNAL".

0/0

NU

mSublntv

ING

(inherited from: StatisticsLN) Number of sub-
intervals contained,in a calculation period
interval duration,

Cl

ERfTyp

ENG
(CalclntervalKind)

(inherited{from: StatisticsLN) Kind of refresh
interval,

Cl

CRfPer

ING

(inherited from: StatisticsLN) Number of units to
consider to calculate the refreshment interval
duration in case 'ClcIntvTyp' is not
'EXTERNAL".

Cl

LSrc

ORG

(inherited from: StatisticsLN) Object reference
of logical node whose data objects are used to
calculate the values contained in this logical
node instance.

byn

ORG

(inherited from: StatisticsLN) Object reference
of source of the external synchronization signal
for the calculation interval.

0/0

Ref

ORG

(inherited from: DomainLN) Object reference of
data object bound to the input n.

Omulti /
Omulti

9.8] /Logical nodes for metering and measurement (LNGroupM)

9.8.1 General

This subclause specifies extended logical nodes in the group M to support measurement values
needed for energy operations of thermal systems. Figure 26 provides an overview of LN class
definitions to support the measurement values.
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class LNGroupM_90_27 /

Abstracti NsCommon::

StatisticsLN|

FunctionLN

+ Blk: SPS [0..1]
+ BlkRef: ORG [0..1

A
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9.812

This logical node is used for measurement or calcutation of various aspects of local elec
power system.

MTHM

MLPS

+ Thmw: MV

+  RnbCmspRat: MV [0..1]
RnbGnPct: MV [0..1]

=

Figure 26 — Class diagram for measurements

LN: Local electric power system measurement, Name: MLPS

IEC

tric

This logical node may be used and possibly extended by IEC 61850-90-23 that will descifibe

us€g

cases and logical node classes for microgrids.

Talble 39 shows all data objects of MLPS.

Table 39 — Data objects of MLPS

(BehaviourModeKind)

describing the behaviour of a domain logical
node. It depends on the current operating mode
of the logical node (‘DomainLN.Mod'), and the
current operating mode of the logical device
that contains it ('LLNO.Mod'). Processing of the
quality status ('q') of the received data is the
prerequisite for correct interpretation of
'‘DomainLN.Beh'.

(')\\ MLPS
Dpta object Commondataclass | T Explanation PresCond
name nds/ds
Descriptions

NgmPIt EPL (inherited from: DomainLN) Name plate of the MONamPIt /
logical node. MONamPIt
Status information

Bl SPS (inherited from: FunctionLN) If true, this O/F
function has been dynamically blocked by

ClcExp SPS T | (inherited from: StatisticsLN) If true, calculation | O/ O
period of the statistical logical node has
expired.

ClcNxtTmms INS (inherited from: StatisticsLN) Remaining time O0/0
up to the end of the current calculation interval.

Beh ENS (inherited from: DomainLN) Read-only value, M/ M
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MLPS

Data object
name

Common data class

T Explanation

PresCond
nds/ds

Health

ENS (HealthKind)

(inherited from: DomainLN) Reflects the state
of the logical node related hardware and
software. More detailed information related to
the source of the problem may be provided by
specific attribute of the logical node.

O0/0

Mir

SPS

(inherited from: DomainLN) If true, the LN is a
mirror and represents a LN from another LD
that does not reflect this physical device. If

MOcond(1) /
MOcond(1)

false, it is recommended to omit the data object
Mir.

Measured and metered values

RrbCmspRat

MV

The ratio between the RES (Renewable Energy
System) production used for supplying the
loads and the total RES production [p.u.]

RrbGnPct

MV

The percentage of renewable energy used for
supplying the loads to the energy of the lpads

[p.u.]

Controls

ClgStr

SPC

(inherited from: StatisticsLN) (controllable) If
true, statistical data calculation shas started.

0/0

ENC
(BehaviourModeKind)

(inherited from: DomainLNy (Controllable)
Operating mode of the domain logical node that
may be changed by,operator. Processing of the
quality status ('q')-efithe received data is the
prerequisite fopreorrect interpretation of the
operating modet

0/0

Settings

BlkRef

ORG

(inhetited from: FunctionLN) Object reference
of data object that sent the dynamically
blgeking signal n.

Omulti / F

ClgMth

ENG
(CalcMethodKind)

(inherited from: StatisticsLN) Kind of statistical
calculation, specifying how the data attributes
that represent analogue or counter values have
been calculated. The calculation method shall
be the same for all data objects of the logical
node instance.

If the value is 'PEAK_FUNDAMENTAL', angle
may be present in a data object of complex
measured value type (CMV, such as in WYE,
DEL, etc.), otherwise angle is not used (if
‘TRUE_RMS’ and ‘RMS_FUNDAMENTAL’).

If the value is 'unspecified', the dependent data
objects may be meaningless.

O/M

ClgMod

ENG (CalcModeKind)

(inherited from: StatisticsLN) Calculation mode.

O0/0

ClglntvTyp

ENG

(inherited from: StatisticsLN) Kind of calculation

0/0

(CalclIntervalKind)

interval.

ClclntvPer

ING

(inherited from: StatisticsLN) Number of units to
consider to calculate the calculation interval
duration, in case 'ClcintvTyp' is not
'EXTERNAL".

0/0

NumSublintv

ING

(inherited from: StatisticsLN) Number of sub-
intervals contained in a calculation period
interval duration.

ClcRfTyp

ENG
(CalclIntervalKind)

(inherited from: StatisticsLN) Kind of refresh
interval.

ClcRfPer

ING

(inherited from: StatisticsLN) Number of units to
consider to calculate the refreshment interval
duration in case 'ClcIntvTyp' is not
'EXTERNAL".

0/0
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MLPS
Data object Common data class Explanation PresCond
name nds/ds
ClcSrc ORG (inherited from: StatisticsLN) Object reference F/M
of logical node whose data objects are used to
calculate the values contained in this logical
node instance.
InSyn ORG (inherited from: StatisticsLN) Object reference O/0
of source of the external synchronization signal
for the calculation interval.
InReT ORG (IMherited from: DomainLNJ ODbJect reference of | Omult 7
data object bound to the input n. Omulti
9.813 LN: Thermal energy measurement Name: MTHM

This logical node is used for calculation of thermal energy. The main use is for applications
opgrate thermal energy systems.

Table 40 shows all data objects of MTHM.

Table 40 — Data objects of MTHM

MTHM s\\v

o~

=]

pta object
name

Common data class

Explanation

PresCond
nds/ds

Descriptions

NgmPIt

LPL

(inheritedfrom: DomainLN) Name plate of the
logical node.

MONamPIt /
MONamPIt

Status.information

Bl

SPS

(inherited from: FunctionLN) If true, this
function has been dynamically blocked by
another function.

CI¢Exp

SPS

(inherited from: StatisticsLN) If true, calculation
period of the statistical logical node has
expired.

CIENxtTmms

INS

(inherited from: StatisticsLN) Remaining time
up to the end of the current calculation interval.

Bgh

ENS
(BehaviourModeKind)

(inherited from: DomainLN) Read-only value,
describing the behaviour of a domain logical
node. It depends on the current operating mode
of the logical node (‘DomainLN.Mod'), and the
current operating mode of the logical device
that contains it ('LLNO.Mod'). Processing of the
quality status ('q') of the received data is the
prerequisite for correct interpretation of

‘Daomainl AN DA
DO e

M/ M

Health

ENS (HealthKind)

(inherited from: DomainLN) Reflects the state
of the logical node related hardware and
software. More detailed information related to
the source of the problem may be provided by
specific attribute of the logical node.

Mir

SPS

(inherited from: DomainLN) If true, the LN is a
mirror and represents a LN from another LD
that does not reflect this physical device. If
false, it is recommended to omit the data object
Mir.

MOcond(1) /
MOcond(1)

Measured and metered values

ThmwW

MV

| | Instantaneous thermal energy current (in W)

M/O

IEC TR 61850-90-27:2023 © |IEC 2023
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MTHM

Data object

name

Common data class

Explanation

PresCond
nds/ds

Controls

ClcStr

SPC

(inherited from: StatisticsLN) (controllable) If
true, statistical data calculation has started.

0/0

Mod

ENC
(BehaviourModeKind)

(inherited from: DomainLN) (controllable)
Operating mode of the domain logical node that
may be changed by operator. Processing of the
quality status ('q') of the received data is the

0/0

PTerequisite Tor CorTect interpretation of the
operating mode.

Settings

Bl

Ref

ORG

(inherited from: FunctionLN) Object reference
of data object that sent the dynamically
blocking signal n.

Omulti*/ F

Cl

CMth

ENG
(CalcMethodKind)

(inherited from: StatisticsLN) Kind of statistical
calculation, specifying how the data attributes
that represent analogue or counter values(have
been calculated. The calculation method ‘shall
be the same for all data objects of theogical
node instance.

If the value is 'PEAK_FUNDAMENTAL', angle
may be present in a data object of complex
measured value type (CMWSuch as in WYE,
DEL, etc.), otherwise angle is not used (if
‘TRUE_RMS’ and ‘RMS”FUNDAMENTAL’).

If the value is 'unspecified'’, the dependent data
objects may be'mmeaningless.

O/M

Cl

tMod

ENG (CalcModeKind)

(inherited{from: StatisticsLN) Calculation mode.

O0/0

Cl

CintvTyp

ENG
(CalclntervalKind)

(inherited from: StatisticsLN) Kind of calculation
interval.

0/0

Cl

CintvPer

ING

(inherited from: StatisticsLN) Number of units to
consider to calculate the calculation interval
duration, in case 'ClcintvTyp' is not
'EXTERNAL".

0/0

NU

mSublntv

ING

(inherited from: StatisticsLN) Number of sub-
intervals contained in a calculation period
interval duration.

Cl

ERfTyp

ENG
(CalclintervalKind)

(inherited from: StatisticsLN) Kind of refresh
interval.

Cl

LRfPer

ING

(inherited from: StatisticsLN) Number of units to
consider to calculate the refreshment interval
duration in case 'ClcIntvTyp' is not
'EXTERNAL".

Cl

ESrc

ORG

(inherited from: StatisticsLN) Object reference
of logical node whose data objects are used to
calculate the values contained in this logical

node instance.

InSyn

ORG

(inherited from: StatisticsLN) Object reference
of source of the external synchronization signal
for the calculation interval.

0/0

InRef

ORG

(inherited from: DomainLN) Object reference of
data object bound to the input n.

Omulti /
Omulti
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9.9 Logical nodes for further power system equipment (LNGroupZ)

9.9.1 General

This subclause specifies extended logical nodes in the group Z to support some characteristics
of lines and cables needed for energy operations of thermal systems. Figure 27 specifies
extensions to logical nodes for lines and cables that are monitored as part of an electrical and
thermal energy management system.

class LNGroupZ_90_27/
Equipmentinterfacel N
AbstractINsGroupZ-:
-ConductorlN
LNGroupZ::ZCAB TNGroupZ::ZLIN
ZCABEXt ZLINExt
+ DynAPact: MV [0..1] + DynAFact: MV [0..1]
+ S\DynARtg: MV [0..1] + DynARtg: MV [0..1]
<\ “MaxAFact: MV [0..1] + MaxAFact: MV [0..1]
# MaxARtg: ASG [0..1] + MaxARtg: ASG [0..1]
IEC
Figure 27 — Class diagram for lines and cables

9.9.2 LN: Power cable Name: ZCABEXxt

This logical node models a power cable. It is an extension of ZCAB defined in IEC 61850-7-4.
The "Ext" suffix is for editorial purposes only and is not used in a real model.

Table 41 shows all data objects of ZCABEXxt.
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Table 41 — Data objects of ZCABEXxt

ZCABEXxt

Data object

name

Common data class

Explanation

PresCond
nds/ds

Descriptions

EEName

DPL

(inherited from: EquipmentinterfaceLN) Name
plate of external (electrical, mechanical or
communication) equipment to which the logical
node is associated.

mPIt

LPL

(inherited from: DomainLN) Name plate of the
logical node.

MONamPIt /
MONamP/t

Status information

EH

Health

ENS (HealthKind)

(inherited from: EquipmentinterfaceLN) State of
external (electrical, mechanical or
communication) equipment to which the logical
node is associated.

O R

oq

Tmh

INS

(inherited from: EquipmentinterfaceLN)
Operation time of the external (electrical,
mechanical or communication) equipment since
start of the operation.

Bl

SPS

(inherited from: FunctionLN) If.true, this
function has been dynamically_blocked by
another function.

O/F

Cl

CExp

SPS

(inherited from: StatisticsLN) If true, calculation
period of the statistical logical node has
expired.

0/0

Cl

ENXtTmms

INS

(inherited from:“StatisticsLN) Remaining time
up to the end of the current calculation interval.

0/0

B¢

ENS
(BehaviourModeKind)

(inherited, from: DomainLN) Read-only value,
descrtibing the behaviour of a domain logical
node."It depends on the current operating mode
of-the logical node (‘DomainLN.Mod'), and the
current operating mode of the logical device
that contains it ('LLNO.Mod'). Processing of the
quality status ('q') of the received data is the
prerequisite for correct interpretation of
'‘DomainLN.Beh'.

M/ M

Heg

alth

ENS (HealthKind)

(inherited from: DomainLN) Reflects the state
of the logical node related hardware and
software. More detailed information related to
the source of the problem may be provided by
specific attribute of the logical node.

0/0

SPS

(inherited from: DomainLN) If true, the LN is a
mirror and represents a LN from another LD
that does not reflect this physical device. If
false, it is recommended to omit the data object
Mir.

MOcond(1) /
MOcond(1)

easured and metered values

DynAFact

MV

Capacity factor (ratio) of the actual current to
the dynamic current rating DynARtg.(in p.u.)

A cable might be used under an overload
condition so the value might be over 1.0.

If possible, this data object should be moved
into ConductorLN because it is included in both
ZLINExt and ZCABEXxt.

0/0

DynARtg

MV

Dynamic current rating of overhead line
expressed as a percentage of the maximum
current rating of the line MaxARtg (%)
(calculated output)

This DO is the same defined in ZLINExt in 90-
3. If possible, this data object should be moved

0/0
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ZCABEXxt

Data object

name

Common data class

Explanation

PresCond
nds/ds

into ConductorLN because it is included in both
ZLINExt and ZCABEXxt.

MaxAFact

MV

Capacity factor (ratio) of the actual current to
maximum current rating MaxARtg. (in p.u.)

A cable might be used under an overload
condition so the value might be over 1.0.

If possible, this data object should be moved

0/0

into ConductorLN because it is included in both
ZLINExt and ZCABEXxt.

Controls

Cl

CStr

SPC

(inherited from: StatisticsLN) (controllable) If
true, statistical data calculation has started.

ENC
(BehaviourModeKind)

(inherited from: DomainLN) (controllable)
Operating mode of the domain logical node,that
may be changed by operator. Processing-of the
quality status ('q') of the received data is_the
prerequisite for correct interpretation (of\the
operating mode.

Settings

M3

xARtg

ASG

Designed static maximum_€urrent rating (A)

This DO is the same defined in ZLINExt in 90-
3. If possible, this data‘ebject should be moved
into ConductorLN-bg&cause it is included in both
ZLINExt and ZGABEXxt.

O/F

Lin

Lenkm

ASG

(inherited from; ConductorLN) Line length [km].

O/F

RH

ASG

(inherited from: ConductorLN) Positive
sequence line resistance.

O/F

XH

ASG

(inberited from: ConductorLN) Positive
sequence line (reach) reactance.

O/F

ZH

sMag

ASG

(inherited from: ConductorLN) Magnitude of
positive sequence line impedance.

ZH

sAng

ASG

(inherited from: ConductorLN) Angle of positive
sequence line impedance.

4er

ASG

(inherited from: ConductorLN) Zero sequence
line resistance.

O/F

ASG

(inherited from: ConductorLN) Zero sequence
line reactance.

O/F

Vi

erMag

ASG

(inherited from: ConductorLN) Magnitude of
zero sequence line impedance.

Z7

erAng

ASG

(inherited from: ConductorLN) Angle of zero
sequence line impedance.

R

hZer

ASG

(inherited from- Conductorl N) Mutual

resistance coupling from parallel line.

XmZer

ASG

(inherited from: ConductorLN) Mutual reactance
coupling from parallel line.

ZmZerMag

ASG

(inherited from: ConductorLN) Magnitude of
mutual impedance coupling from parallel line.

ZmZerAng

ASG

(inherited from: ConductorLN) Angle of mutual
impedance coupling from parallel line.

O/F

BlkRef

ORG

(inherited from: FunctionLN) Object reference
of data object that sent the dynamically
blocking signal n.

Omulti / F
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ZCABEXxt

Data object
name

Common data class

Explanation

PresCond
nds/ds

ClcMth

ENG
(CalcMethodKind)

(inherited from: StatisticsLN) Kind of statistical
calculation, specifying how the data attributes
that represent analogue or counter values have
been calculated. The calculation method shall
be the same for all data objects of the logical
node instance.

If the value is 'PEAK_FUNDAMENTAL', angle
may be present in a data object of complex

O/M

measured value type (CMV, such as in WYE,
DEL, etc.), otherwise angle is not used (if
‘TRUE_RMS’ and ‘RMS_FUNDAMENTAL’).

If the value is 'unspecified’, the dependent data
objects may be meaningless.

Cl¢Mod

ENG (CalcModeKind)

(inherited from: StatisticsLN) Calculation mode.

0/0

ClgIntvTyp

ENG
(CalclntervalKind)

(inherited from: StatisticsLN) Kind of calculation
interval.

0/0

Cl¢gIntvPer

ING

(inherited from: StatisticsLN) Numbercof units to
consider to calculate the calculation, interval
duration, in case 'ClcintvTyp' is pot
'EXTERNAL".

0/0

NUmSublintv

ING

(inherited from: StatisticsLN) Number of sub-
intervals contained in a calculation period
interval duration.

ClgRfTyp

ENG
(CalclntervalKind)

(inherited from: StatisticsLN) Kind of refresh
interval.

ClgRfPer

ING

(inherited from; StatisticsLN) Number of units to
consider to\calculate the refreshment interval
duration-in case 'ClcintvTyp' is not
'EXTERNAL".

ClgSrc

ORG

(inherited from: StatisticsLN) Object reference
of logical node whose data objects are used to
calculate the values contained in this logical
node instance.

In$yn

ORG

(inherited from: StatisticsLN) Object reference
of source of the external synchronization signal
for the calculation interval.

0/0

InRef

ORG

(inherited from: DomainLN) Object reference of
data object bound to the input n.

Omulti /
Omulti

9.9/3 LN:{Power overhead line Name: ZLINExt

This logical node models an overhead power line. It is an extension of ZLIN defined

IEG 61850-7-4.

The "Ext" suffix attached to the LN name is only there for editorial purpose and is not present

in the real model

Table 42 shows all data objects of ZLINEXxt.
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ZLINExt

Data object
name

Common data class

Explanation

PresCond
nds/ds

Descriptions

EEName

DPL

(inherited from: EquipmentinterfaceLN) Name
plate of external (electrical, mechanical or
communication) equipment to which the logical
node is associated.

NgmPIt

LPL

(inherited from: DomainLN) Name plate of the
logical node.

MONamPIt /
MONamP/t

Status information

EHHealth

ENS (HealthKind)

(inherited from: EquipmentinterfaceLN) State of
external (electrical, mechanical or
communication) equipment to which the logical
node is associated.

O R

OgTmh

INS

(inherited from: EquipmentinterfaceLN)
Operation time of the external (electrical,
mechanical or communication) equipment since
start of the operation.

Bl

SPS

(inherited from: FunctionLN) If.true, this
function has been dynamically_blocked by
another function.

O/F

CI¢Exp

SPS

(inherited from: StatisticsLN) If true, calculation
period of the statistical logical node has
expired.

0/0

CIENxtTmms

INS

(inherited from:“StatisticsLN) Remaining time
up to the end of the current calculation interval.

0/0

Bgh

ENS
(BehaviourModeKind)

(inherited, from: DomainLN) Read-only value,
descrtibing the behaviour of a domain logical
node."It depends on the current operating mode
of-the logical node (‘DomainLN.Mod'), and the
current operating mode of the logical device
that contains it ('LLNO.Mod'). Processing of the
quality status ('q') of the received data is the
prerequisite for correct interpretation of
'‘DomainLN.Beh'.

M/ M

Hdalth

ENS (HealthKind)

(inherited from: DomainLN) Reflects the state
of the logical node related hardware and
software. More detailed information related to
the source of the problem may be provided by
specific attribute of the logical node.

0/0

SPS

(inherited from: DomainLN) If true, the LN is a
mirror and represents a LN from another LD
that does not reflect this physical device. If
false, it is recommended to omit the data object
Mir.

MOcond(1) /
MOcond(1)

easured and metered values

DynAFact

MV

Capacity factor (ratio) of the actual current to
the dynamic current rating DynARtg.(in p.u.)

A cable might be used under an overload
condition so the value might be over 1.0.

If possible, this data object should be moved
into ConductorLN because it is included in both
ZLINExt and ZCABEXxt.

0/0

DynARtg

MV

Dynamic current rating of overhead line
expressed as a percentage of the maximum
current rating of the line MaxARtg (%)
(calculated output)

This DO is the same as one defined in
IEC 61850-90-3.

0/0
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ZLINExt
Data object Common dataclass | T Explanation PresCond
name nds/ds
MaxAFact MV Capacity factor (ratio) of the actual current to Oo/0

maximum current rating MaxARtg. (in p.u.)

A cable might be used under an overload
condition so the value might be over 1.0.

If possible, this data object should be moved
into ConductorLN because it is included in both
ZLINExt and ZCABEXxt.

Controls
ClgStr SPC (inherited from: StatisticsLN) (controllable) If Oo/0
true, statistical data calculation has started.
Mad ENC (inherited from: DomainLN) (controllable) ano0
(BehaviourModeKind) Operating mode of the domain logical node that

may be changed by operator. Processing of the
quality status ('q') of the received data is the
prerequisite for correct interpretation of the
operating mode.

Settings

M3xARtg ASG Designed static maximum current rating (A). O/F

This DO is the same as one defined in
IEC 61850-90-3.

LigLenkm ASG (inherited from: CondugtorLN) Line length [km]. | O/F

RAs ASG (inherited from: ConductorLN) Positive O/F
sequence line pesistance.

XHs ASG (inherited from: ConductorLN) Positive O/F
sequenceiline (reach) reactance.

ZHsMag ASG (inherited from: ConductorLN) Magnitude of O/F
positive sequence line impedance.

ZHsAng ASG (inherited from: ConductorLN) Angle of positive | O/F
sequence line impedance.

R4er ASG (inherited from: ConductorLN) Zero sequence O/F
line resistance.

XZer ASG (inherited from: ConductorLN) Zero sequence O/F
line reactance.

ZZerMag ASG (inherited from: ConductorLN) Magnitude of O/F
zero sequence line impedance.

ZZerAng ASG (inherited from: ConductorLN) Angle of zero O/F
sequence line impedance.

RmZer ASG (inherited from: ConductorLN) Mutual O/F
resistance coupling from parallel line.

XmZer ASG (inherited from: ConductorLN) Mutual reactance | O/ F
coupling from parallel line.

ZmZerMag ASG (inherited from: ConductorLN) Magnitude of O/F

mutual impedance coupling from parallel line.

ZmZerAng ASG (inherited from: ConductorLN) Angle of mutual O/F
impedance coupling from parallel line.

BlkRef ORG (inherited from: FunctionLN) Object reference Omulti / F
of data object that sent the dynamically
blocking signal n.
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ZLINExt

Data object

name

Common data class

Explanation

PresCond
nds/ds

ClcMth

ENG
(CalcMethodKind)

(inherited from: StatisticsLN) Kind of statistical
calculation, specifying how the data attributes
that represent analogue or counter values have
been calculated. The calculation method shall
be the same for all data objects of the logical
node instance.

If the value is 'PEAK_FUNDAMENTAL', angle
may be present in a data object of complex

O/M

measured value type (CMV, such as in WYE,
DEL, etc.), otherwise angle is not used (if
‘TRUE_RMS’ and ‘RMS_FUNDAMENTAL’).

If the value is 'unspecified’, the dependent data
objects may be meaningless.

Cl

tMod

ENG (CalcModeKind)

(inherited from: StatisticsLN) Calculation mode.

0/0

Cl

CIntvTyp

ENG
(CalclntervalKind)

(inherited from: StatisticsLN) Kind of calculation
interval.

0/0

Cl

CintvPer

ING

(inherited from: StatisticsLN) Numbercof units to
consider to calculate the calculation, interval
duration, in case 'ClcintvTyp' is pot
'EXTERNAL".

0/0

NU

mSublntv

ING

(inherited from: StatisticsLN) Number of sub-
intervals contained in a calculation period
interval duration.

Cl

ERfTyp

ENG
(CalclntervalKind)

(inherited from: StatisticsLN) Kind of refresh
interval.

Cl

CRfPer

ING

(inherited from; StatisticsLN) Number of units to
consider to\calculate the refreshment interval
duration-in case 'ClcintvTyp' is not
'EXTERNAL".

Cl

LSrc

ORG

(inherited from: StatisticsLN) Object reference
of logical node whose data objects are used to
calculate the values contained in this logical
node instance.

byn

ORG

(inherited from: StatisticsLN) Object reference
of source of the external synchronization signal
for the calculation interval.

0/0

Ref

ORG

(inherited from: DomainLN) Object reference of
data object bound to the input n.

Omulti /
Omulti

9.1
9.1
Thi

0.1 ~General

0 Enumeérated data attribute types

s'subclause contains explicit definition of enumerated types used in data objects of log

nodes for distributes energy resources.

cal
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class DOEnums_90_27 /

«enumeration»
FuelCellKind

«enumeration»
CompressorKind

«enumeration»
TCPlslandStateKind

«enumeration»
ThermalGeneratorOperationModeType

SOFC =1
MCFC = 2
PEFC =3
PAFC = 4
Not applicable or not known — 98

Centrifugal = 1

Helical rotary = 2

Reciprocating = 3

Scroll = 4

Not applicable or not known — 98

Isolated = 1

Local = 2

Area =3

Not applicable or not known = 98

«enumeration»
HeatSourceKind

«enumeration»
ThermalMediumKind

Heating = 1

Cooling = 2

Freezing = 3

Heating and Cooling = 4

Not applicable or unknown = 98

«enumeration»
ThermalComfortStatusKind

«enumeration»

Not applicable or not known = 98

Underground = 6
Waste heat = 7
Not applicable or not known = 98

Not applicable or not known = 98

«enumeration»
ThermalStorageKind

«enumeration»
ThermalGenerationKind

«enumerationy
ThermalGeneratorStateKind

Heating = 1
Cooling = 2
Freezing = 3
Not applicable or not known = 98

Heating = 1
Cooling = 2

Freezing = 3

Heating and cooling = 4

Not applicable or not known = 98

Stopped = 1
Starting = 2
Started = 3
Stopping = 4
Disabled = 5

Gas =1 ThermalStorageOperationControlKind
Ambient air = 1 leyc] = 2 Too cold = 1
Exhaust air = 2 Solid = 3 Cold = 2 Stop =1
River= =T mfoTTbe= —
Sea = 4 ate T Hot = 4 Start storing = 3
Waste water = 5 Too hot = 5

Figure 28 — Class diagram DOEnums_90_27:/DOEnums_90_27

Figure 28 shows enumerations defined by the IEC 61850-90-27 namespace.

9.1

Talble 43 shows all classes defined in the DOEnums_90_27 package.

0.2 Classes list

Table 43 - List of classes ‘defined in DOEnums_90_27 package

Name Description
CdmpressorKind Deéscribes the type of compressor.
FuelCellKind Describes the type of fuel cell.
HdatSourceKind Describes common sources of heat energy.

T{PIslandStateKind Describes the type of thermal connection point island states.
ThiermalComfortStatusKind Describes types of thermal comfort.

ThiermalGeneratiogKind Describes the type of thermal generation.
ThiermalGeneraforOperationModeT | Describes the thermal generator operation mode.

YPE

Thiermal&eneratorStateKind Describes the type of thermal generator operating state.

TH

lecmaiMediumKind

Describes the kinds of medium used to transfer thermal energy.

Th

ermalStorageKind

Describes the type of thermal storage.

Th

ermalStorageOperationControlK

ind

Describes the types of thermal storage operation control.

9.10.3 ThermalGeneratorStateKind enumeration

Describes the type of thermal generator operating state.

Table 44 shows all enumeration items of ThermalGeneratorStateKind.
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Table 44 — Literals of ThermalGeneratorStateKind

ThermalGeneratorStateKind
enumeration item value description
Stopped 1
Starting 2
Started 3
Stopping 4
Digabted 5

9.10.4 ThermalGeneratorOperationModeType enumeration

Describes the thermal generator operation mode.
Table 45 shows all enumeration items of ThermalGeneratorOperationMadeType.

Table 45 - Literals of ThermalGeneratorOperationModeType

ThermalGeneratorOperation ModeT@é\)

enumeration item value description
Hdating 1
Cdoling 2
Freezing 3
Hgating and Cooling 4
Ndt applicable or unknown 98

9.10.5 ThermalStorageOperationControlKind enumeration

Describes the types of thermal storage operation control.
Talble 46 shows all enumeration items of ThermalStorageOperationControlKind.

Table 46 — Literals of ThermalStorageOperationControlKind

AQF ThermalStorageOperationControlKind
enumeration item value description
Stpp 1
Start'release 2
Start storing 3

9.10.6 HeatSourceKind enumeration

Describes common sources of heat energy.

Table 47 shows all enumeration items of HeatSourceKind.
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Table 47 - Literals of HeatSourceKind

HeatSourceKind
enumeration item value description
Ambient air 1
Exhaust air 2
River 3
Sea 4
Waste-weater 5
Urlderground 6
Waste heat 7
Ndt applicable or not known 98

9.10.7 CompressorKind enumeration

Describes the type of compressor.
Talble 48 shows all enumeration items of CompressorKind.

Table 48 - Literals of CompréssorKind

CompressorKir‘re%(
enumeration item value description
Cgntrifugal 1
Hqlical rotary 2
Rgciprocating 3
Sgroll 4
Ndt applicable or not known 98

9.10.8 ThermalComfortStatusKind enumeration

Describes types of thermal comfort.
Talple 49 shows.all enumeration items of ThermalComfortStatusKind.

Table 49 - Literals of ThermalComfortStatusKind

\Q/v ThermalComfortStatusKind
enumeration item value description
Too cold 1
Cold 2
Comfortable 3
Hot 4
Too hot 5
Not applicable or not known 98

9.10.9 ThermalStorageKind enumeration

Describes the type of thermal storage.
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Table 50 shows all enumeration items of ThermalStorageKind.

Table 50 — Literals of ThermalStorageKind

ThermalStorageKind

enumeration item value description

Heating 1 Energy is stored in a medium at a temperature
higher than ambient.

Cooling 2 Energy is stored in a medium at a temperature
lower than ambient

Freezing 3 Energy is stored in a medium at a temperature
lower than ambient, and has passed from
liquid state to a solid state.

Ndt applicable or not known 98

9.10.10 ThermalMediumKind enumeration

Describes the kinds of medium used to transfer thermal energy.

Table 51 shows all enumeration items of ThermalMediumKind.

Table 51 — Literals of ThermalMediumKind

enumeration item value description
G3gs 1 Any type of gas medium other than air
Liquid 2 Any type of liquid medium other than water
Sqlid 3 Any type of solid medium
Ai 4
Water 5
Ndt applicable or not known 98

9.1

De

0.11 FuelCellKind-enumeration

scribes the type of fuel cell.

Talble 52 shows all enumeration items of FuelCellKind.

Table 52 — Literals of FuelCellKind

FuelCellKind

enumeration item

value

description

SOFC 1 Solid oxide fuel cell

MCFC 2 Molten carbonate fuel cell
PEFC 3 Polymer electrolyte fuel cell
PAFC 4 Phosphoric acid fuel cell
Not applicable or not known 98
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9.10.12 TCPlIslandStateKind enumeration

Describes the type of thermal connection point island states.

Table 53 shows all enumeration items of TCPIslandStateKind.

Table 53 — Literals of TCPIslandStateKind

TCPIslandStateKind

enumeration item value description
Isglated 1 The thermal connection point is not part of-a
thermal grid.
Lokal 2 A small thermal grid for example within a
building.
Arpa 3 Part of an area or district thermal)grid.
Ndt applicable or not known 98

9.10.13 ThermalGenerationKind enumeration

Describes the type of thermal generation.

Table 54 shows all enumeration items of ThermalGenerationKind.

Table 54 - Literals of ThermalGenerationKind

Thermal%emationKind

enumeration item value description
Hdating 1
Cdoling 2
Freezing 3
Hdating and cooling 4
Ndt applicable or not known 98



https://iecnorm.com/api/?name=fe1c7a4ecb140af0856ca091bb067ed1

- 136 — IEC TR 61850-90-27:2023 © |IEC 2023

Annex A
(informative)

Complete descriptions of use cases

A.1 Aggregated energy storage in buildings for electricity grid congestion
management via electricity demand shifting

A.1.1 Description of the use case

A1.11 Name of use case
Use case identification
ID Area domain(s) / Zone(s) Name of use case
ue1 Area: Thermal mass in
) . . buildings for electricity
Consumption management at local electricity grid grid congestion
Domains: management via
Electrical Distribution, DER electricity demand
shifting
Zones: Building
A.1.1.2 Version management
Version management
Version No. Date Changes Approval
status
0.ft 06.09.19 Creation Draft
A.1.1.3 Scope and objectives-of use case
Scope and objectives of use case
Scope Identify and apply time shiftable electrical load profiles for heating purposes to

VES systems (buildings) and hence making use of their flexibility (inherent
thermal inertia of the building and the possible availability of small heat pumps,
i.e., P,< 100 kW, for supplying hydronic heating system).

Objective(s) The main objective of this use case is to enhance the time flexibility of electricity
demand. This flexibility can be used for multiple purposes, for example for grid
balancing by aligning demand with generation through dynamic pricing schemes
and for grid congestion management via provision of balancing services.

This use case supports the ancillary service system control with the focus on
congestion management and feed-in management.

n iaied bubill&bb
case(s)
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A.1.1.4 Narrative of use case

Narrative of use case

Short description

This use case deals with the experimentation of an advanced management of the electrical user demand for
heating purposes and domestic hot water provision (if the building setup allows for it) at building level,
providing a possible benefit for system operation. In this use case the present electrical consumption of the
building will be analysed, assessing some possible future scenarios of consumption, and evaluating electricity
demand shifting. It will be assured at all times that building residents won’t be affected by this advanced
management. The use case will show how the building could be used as an aggregated energy storage. This
use case will also show the possible synergy between the electrical distribution network and distribution gas
etwork exploiting the building as a bridge between the grids. due to the fact that the heating demand of the
Lilding represents a possible combination of electricity and gas consumption.

omplete description

Foblem and proposed solution:

quarter of primary energy in Europe is consumed for building heating and cooling. Currently conyersion of
hergy to heat/cool is performed either on user demand or for optimal performance of the heating/cooling
Huipment locally, without considerations about the impact of the demand profile on the energy networks.

he aim of this use case is to demonstrate the potential available through shifting the dperation time and/or
bwer regulation (increase or decrease of power) of such devices for balancing the grid or managing
bngestion points. The building thermal mass/inertia and/or water tanks for hot water'storage provide
bportunities for shifting the actual energy consumption while maintaining indoer conditions at

Cceptable levels.

0w Yoo 4 oo |ulolos

olution steps:

n Italy, at the moment ancillary services are managed and requested by 1SO.

flthe aggregated electricity demand is lower than electricity generdtion, management strategies for electrical
bvices connected to the building heat generation system are applied in order to maximise the use of excess
ectricity by charging heat storages (hot water tank) and/or_dsihg building mass inertia (request by the TSO
@ consume more electric power at building level).

=~ O QO

=

the aggregated electricity demand is higher than electricity generation, management strategies to the
ectrical devices connected to the building heating system are applied in order to reduce the consumption
Kploiting heat storages/building mass inertia (requést by the TSO to consume less electric power at the
Lilding level).

o O D

=

the near future, due to a revision of the market regulation, the DSOe could be engaged as a balance

service provider. This condition should allow'to directly solve the problems such as grid congestion, not only
al transmission network level, but also on the electrical distribution networks.

Blenefit:

Vfa intelligent control of building\heating/cooling systems — transforming electricity to heat for final use — thei
demand profile can be shaped.atcording to the grid needs in a human-centric manner that constantly

=
o

spects the comfort preferences of building residents. This requires the understanding of comfort
eferences on individual.residents and the monitoring of indoor conditions, as well as the necessary
intelligence to identify opportunities for satisfying the grid (TSO at the moment and maybe in the next future
DSOe) requirements in-a manner that minimally affects comfort. Such intelligent tools can be the foundation
fqr aggregator toolsets that manage devices of many buildings in a coordinated manner in order to provide
ahcillary serviees-to the grid.

el

A.1.15 General remarks

o M M
OEMETdl TETITATKS

In this context feed-in management means to tackle excess RES generation in such a way that voltage
violations in the electricity grid can be avoided.
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A.1.2 Diagrams of use case

Use case diagram

UC diagram for the possible future scenario in Italy and other European countries
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A.1.3 Technical details
A.1.3.1 Actors
Actors
Actor name Actor type Actor description Further information specific to
see actor list see actor see actor list this use case
list
BM — Building Role Physical person or legal entity Entity who is in charge to
Manager that manages the energy assets of | operate/ manage the buildings
buildings of various types (e.g. plants (both electrical and
residential, commercial, shopping thermal) and has the knowledge
malls, office buildings, etc.) or and follow-up of the electrical and
groups thereof. heat needs. The actions needed
for the operation could be either
mafda-erattomatic
DSOe - Electricity Role The electricity Distribution System | Entity that operates the
DSO Operator managing the low and distribution network, which is
medium voltage electricity grids. entitled to operate the electric
energy network and to supply
electrical energy to the user
(building manager)
MO — Market Role Operator of a market, example Market operator in charge for
Operator markets include the wholesale electrical energy and gas
electricity or gas market, ancillary purchasing and billing to the
service markets, etc. building manager
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or electrical power on a national
or regional level, using fixed
infrastructure.

Actors
Actor name Actor type Actor description Further information specific to
see actor list see actor see actor list this use case
list
Aggr — Aggregator Role Operator of a market, example Aggregator manages the
markets include the wholesale electrical flexibility of its
electricity or gas market, ancillary | customers (Balance service
service markets, etc. provider)
Aggregator and electricity/gas
seller could be the same operator
TFO="Transmission Rofe Entity entrusted with transporting Responsibte for operating the
Sylstem Operator energy in the form of natural gas transmission electricity network;

and entitled of dispatching the
electricity at national level

A.1

3.2

Triggering events, preconditions, assumptions

Use case conditions

Actor/System/

Information/Contract

Triggering event

Pre-conditions

Assumption

DY0e Given a certain electrical High amount of Installation of P2H unit at
network scheme and a renewables inthe-grid. | the consumption node
level of consumption at where the maximum
each node, a power flow electrical flexibility is
calculation estimates the estimated.
maximum electrical
flexibility given at each
consumption node.

Syptem Additional P2H devices
connected to the electrical
network

Information Possible deviation in Data for handling with Deployment of P2H units
electrical consumption the issues are at nodes with the
(reduction or inerease) for provided through the maximum estimated
each node bétween the power flow calculation flexibility gives the
actual consumption and and estimation on P2H | possibility to module the
the one(estimated, due to consumption electrical consumption for
P2H-installation better utilization of RES

Contract between BM Agreement between P2H devices connected to

an

H Aggregator

service.

building manager and
aggregator for flexibility

the electrical network and
to the building facilities
(heating system)

Cgq
an

ntract between-DSOe
H Aggregator.

Evaluation and acceptance
by the DSOe among
different flexibility bids
received on the
marketplace settled for
flexibility regulation.

Proposition by

bids.

Aggregator has to be
compliant to the rules
of flexibility market.

Aggregator of flexibility

Definition of future
flexibility market rules for
DSOe.
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A.1.3.3 References
References
No. References Reference Status Impact on use Originator / Link
type case Organisation
1 Project D1.1 — — End-user Final Defines list of PLANET
deliverable Requirements and relevant roles for consortium
Specifications for the the PLANET
PLANET system project roles
(Table 2)
2 Project D1.3 — Definition of Final Identified this UC PLANET
deliverable requirements and as one of the five consortium
specifications for major UCs to be
communication & grid considered in the
interfaces PLANET project
3 Project D2.2 — Target context and Final Defines business PLANET
deliverable requirements for cases for P2G consortium
conversion module
deployment in the smart
grid
A.1.3.4 Further information to the use case for classification-/ mapping

Classification information

Rellation to other use cases

Power-to-Heat integration at local large scale close to the buildings

Lepel of depth

Detailed

Pr|oritization

High

Generic, regional or national relation

Regional

Vigwpoint

Teghnical

Further keywords for classification

Deployment of P2H units, grid flexibility, in-feed management, avoiding curtailment of renewables
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A.1.4 Step by step analysis of use case
A1.41 Overview of scenarios
Scenario conditions

No. Scenario name Primary Triggering event Pre-condition Post-condition

actor

1 Identification of grid DSOe Imbalance and Electricity grid is Imbalance reduction
imbalances by congestion forecast | expected to be in or elimination
DSOe balance within the

forecast time frame.

2 Identification of grid Aggr Imbalance and Electricity grid is Imbalance reduction
imbalances by congestion forecast | expected to be in or elimination
Aggregator balance within the

forecast time frame.

3 P2H technical Aggr Definition of Definition of the Definition“of
definition and technical electrical node where | aggregated flexibility
flexibility offers parameters of P2H to set P2H units offer

based on
Imbalance and
congestion
forecast.
Definition of
flexibility offers.

4 Contract of flexibility | Aggr Flexibility contract P2H instatled closed Agreement with the
service offer. to the buildings building manager for

BM the actuation of
regulation

5 Regulation actuation | Aggreg. Dispatch regulation Flexibility bid Feedback on

) proposed by regulation to
(comprises DSOe aggregator and Aggregator and DSO
Flexibility bid, BM flexibility request
flexibility re_quest sent by DSOe
and regulation
feedback" &
"Dispatch regulation
and feedback".
A.1.4.2 Steps — Scenarios
Scenario

Scenario S01s™ldentification of grid imbalances by DSOe"

name:

Stgp Event Name of |Description of|Service |Information|Information|Information | Requirements,

Ngqg. process/ process/ producer receiver R-ID

activity activity (actor) (actor) | exchanged

1 Daily Perform The DSOe DSOe PLANET Electrical All relevant

forecast load flow | makes a DSS Network grid
of supply | calculatio | daily topology parameters afe
ard I forecastof ard—att avaitattefor
demand supply and relevant running the PF
demand grid calculation and
based on parameter PF settings are
weather S set
models, RES
production,
conventional
generation
capacity and
wholesale
contracts as
well as
demand
forecast
models.
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Scenario

Scenario S01- "ldentification of grid imbalances by DSOe"

name:

Step Event Name of |Description of|Service |Information |[Information | Information | Requirements,

No. process/ process/ producer receiver R-ID
activity activity (actor) (actor) | exchanged

2 Initiation Run PF The network PLANET PLANET Electrical -

of PF calculatio | planning tool DSS DSS consumpti

calculati n runs the PF on at final

on calculation nodes and
electricity
supply

3 Power Return Identification PLANET DSOe Nodes of Power flow has

flow points of of grid nodes DSS the iterated
calculati possible with electrical
on imbalanc | forecasted network
performe | es and congestions with their
d congestio | or active
ns imbalances power
flowsland
utilization
of
lines/cable
]
Scenario
Scgnario name: S02- "Identification of grid imbalances by/Aggregator”
Step Event Name of [Description of|Service |Information| Informatio | Information | Requirements,
Ng. process/ process/ producer | nreceiver R-ID
activity activity (actor) (actor) | exchanged

1 Forecast of |Perform The Aggregator |PLANET Electrical All relevant grid
supply and |[load flow Aggregator DSS Network parameters arg¢
demand calculation |makes a topology and |available for

forecast of all relevant |running the PH
supply and grid calculation angl
demand based parameters |PF settings ar¢
on weather (same as set
models, RES step 1, S01)
production,
conventional
generation
capacity and
wholesale
contracts as
well as
demand
forecast
models.
2 Initiation of [Run PF The network PLANET PLANET Electrical -
PE calculation |planning tool DSS DSS consumption
calculation runs the PF at final
electricity
supply.

3 Power flow |Return Identification PLANET Aggregator [Nodes of the |Power flow has
calculation [points of of nodes od DSS electrical iterated
performed |possible the network network

imbalances |where is closed to the

and forecasted buildings

congestions |congestion where to
install P2H.
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Scenario

Scenario name:

S03- "P2H technical definition and flexibility offers™

Step Event Name of Descrip- Service| Informa- | Informa- | Information | Requirements,

No. process/ tion of tion tion R-ID

activity process/ producer | receiver | exchanged
activity (actor) (actor)

1 Points of Calculate The Aggregat | PLANET Electrical
imbalanc parameter Aggregato or DSS Network
es and s of Power | rrequest a topology.
congestio | to Heat definition
ns have units of the Table of
been technical nodes ot
identified parameter the

for each electrical
P2H which network
could close to the
maximize buildings
the where to
flexibility install P2H
offer.

2 Paramete | Run Calculatio PLANET PLANET Definitions
rs of P2H | calculation | n of the DSS DSS of P2H unit
units technical parameters
have parameter and range
been s for each of possible
calculate P2H unit values
d

3 Calculatio | Definition Identificati PLANET Aggregat | Nodes of
n has of P2H on of DSS or the
been run units and nodes of electrical

flexibility the network
offers network closed to

where is the

forecasted buildings

congestion where to
install P2H.
Available
flexibility
(seen as
integrated
flexibility of
building HP
also
utilizing
flexibility in
buildings
heating/coo
ling
demand)
for each

building



https://iecnorm.com/api/?name=fe1c7a4ecb140af0856ca091bb067ed1

IEC TR 61850-90-27:2023 © IEC 2023

— 145 —

Scenario

Scenario name:

S04- "Contract of flexibility service"

balancing,

Step Event Name of Descrip- BService | Informa- | Informa- |Information | Requirements,

No. process/ tion of tion tion R-ID

activity process/ producer | receiver | exchanged
activity (actor) (actor)

1 P2H Send The Aggregat | Building P2H design | Information on
units and | contract Aggregator or Manager for BM is available.
flexibility | offer proposes a integration
offers contract to in the Contract
have the plants of request is
been building the building | cOMPplete.
defined manager and

where the contract
following
is defined:
the
installation
of the P2H
and the
availability
to operate
P2H for
flexibility
purposes

2 Contract Check Evaluation Building Building - -
has been | contract of the Manager Manager
received condition contract

3 Contract Agreement | Acceptanc Building Aggregat | Acceptance | In case of
has been e of the Manager or or rejection | acceptance:
checked contract Contract

contains all
necessary dafa
and does not
have formal
errors
In case of
rejection:
Reason for
rejection is
provided.
“\ ‘ Scenario

Sdenario name: S05- "Regulation actuation™

Step Event \,N)ame of Descrip- Service | Informa- Informa- Information Requiremjentsg

No. g\ process/ tion of tion tion R-ID|

Q‘ activity process/ producer | receiver exchanged
O activity (actor) (actor)

1 Contract Flexibility | The Aggregat DSOe Flexibility
between bid Aggregato or offer
Agaregator r bids the composed by:
and BM aggregate setpoint
establishe d available commands
d demand (increase or

flexibility — decrease of
within his electric
portfolio — power) for
in order to each
address timeframe
the need

for
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