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5O/IEC 15067-3 -has been prepared by subcommittee 25: Interconnection of informatiop
bchnology equipment, of ISO/IEC joint technical committee 1: Information technology. It is ap
nternational Standard.

his second edition cancels and replaces the first edition published in 2012. This editioh

constitutes a technical revision.
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INFORMATION TECHNOLOGY -
HOME ELECTRONIC SYSTEM (HES) APPLICATION MODEL -

Part 3: Model of an energy management system for HES

FOREWORD

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC

p
respective organization to deal with particular fields of technical activity. ISO and IEC technical committeds
collaborate in fields of mutual interest. Other international organizations, governmental and non-governmental,
in liaison with ISO and IEC, also take part in the work.

The formal decisions or agreements of IEC and ISO on technical matters express, as nearly as possible, an
international consensus of opinion on the relevant subjects since each technical committee has representation
from all interested IEC and ISO National bodies.

IEC and ISO documents have the form of recommendations for international use and are accepted by IEC an
ISO National bodies in that sense. While all reasonable efforts are made to ensure that the*technical content
IEC and ISO documents is accurate, IEC and ISO cannot be held responsible for the way)in which they are use
or for any misinterpretation by any end user.

o =5 Q

U

In order to promote international uniformity, IEC and ISO National bodies ufidertake to apply IEC and IS
documents transparently to the maximum extent possible in their national~and regional publications. An
divergence between any IEC and ISO document and the corresponding national or regional publication shall b
clearly indicated in the latter.

0 <

IEC and ISO do not provide any attestation of conformity. Independent certification bodies provide conformi
assessment services and, in some areas, access to |IEC and IS@“marks of conformity. IEC and ISO are n
responsible for any services carried out by independent certification bodies.

—_.<

All users should ensure that they have the latest edition of this_document.

No liability shall attach to IEC and ISO or their directorsi/employees, servants or agents including individug
experts and members of its technical committees and l{EC and ISO National bodies for any personal injur
property damage or other damage of any nature whatsoever, whether direct or indirect, or for costs (includin
legal fees) and expenses arising out of the publication, use of, or reliance upon, this ISO/IEC document or an
other IEC and ISO documents.

< Q.

Attention is drawn to the Normative referenées cited in this document. Use of the referenced publications f{s
indispensable for the correct application efithis document.

IEC and ISO draw attention to the possibility that the implementation of this document may involve the use of (3
patent(s). IEC and ISO take no positioh concerning the evidence, validity or applicability of any claimed pater
rights in respect thereof. As of the*date of publication of this document, IEC and ISO had not received notice
(a) patent(s), which may be required to implement this document. However, implementers are cautioned that th
may not represent the latest)information, which may be obtained from the patent database available
https://patents.iec.ch and www.iso.org/patents. IEC and ISO shall not be held responsible for identifying any (¢
all such patent rights.

S 2o ==

This—editiominmctudesthe fottowingsigmificant techmicatchanges withr respecttothe previou

edition:

a)

b)

This edition revises ISO/IEC 15067-3:2012 by expanding beyond demand response to
include a balance between multiple sources of power and appliance demands for this power.

This edition specifies a system framework that addresses the need for user-centric energy
management by providing control options for consumers.
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The text of this International Standard is based on the following documents:

Draft Report on voting
JTC1-SC25/3201/CDV JTC1-SC25/3254/RVC

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 International Standard is English.

Tlhis document was drafted in accordance with ISO/IEC Directives, Part 2, and developed’i
dccordance with ISO/IEC Directives, Part 1, and the ISO/IEC Directives, JTC 1 Supplemern
dvailable at www.iec.ch/members_experts/refdocs and www.iso.org/directives.

list of all parts of the ISO/IEC 15067 series, published under the general title) Informatio

—~

50 websites.

=)

S

pchnology — Home Electronic System (HES) application model, can be foundon the IEC an(d

—_

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

Throughout most of the twentieth century, public policy and regulations encouraged utilities t
expand the supply of electric power. This expansion of electricity systems world-wide has bee

(0]
n

a major achievement. However, technology developments and plans to mitigate climate change

are having profound effects on the utility industry. Standards are being developed to provide a
orderly transition for adapting to these changes.

n

Electricity generation is gradually shifting to the edge of the grid with local power generated

ffom wind and solar at homes, buildings, and community sites. This is similar to the morphin
of the central-office telephone-switching network to edge computing in our PCs, laptops()an
simart phones for accessing Internet services such as Voice over IP (VolP: telephone calls.usin
ne Internet), text messages, and email. These shifts in the power grid are motivated b,
echnology changes and public demands to ensure that the essential role of electricity’continue
ut from a diversity of sources that are

o =+ —~+

- more reliable,
- resilient to climate change,
-{ less polluting, and

-{ more affordable than depending on a single utility.

ublic policy encouraging the expansion of electric power’ systems produced a world-wid
roliferation of electricity generation and power grids including transmission and distributio
nes. It was not until the late 1980s that policy makers i0 some developed nations started t
orry about whether the supply of electricity would be able to continue increasing indefinitel
b meet the demand anticipated primarily from industrial growth. Some regulators mandate
mtegrated resource planning, where utilities werecerdered to consider both supply and deman
hen preparing budgets to justify tariffs. The utility industry responded by offering programme
b manage customer demand for power called;*demand-side management."

S o< =0T T

= <

—

S wn

ide management because the power-generated by wind turbines and solar-voltaic cells ca
:Luctuate quickly with changing weather and the availability of sunlight. Local power source

— =

raditional demand-side management has been a centralized command-and-control syster
sually operated by a utility:

(o)

3

doption of demand-side management programmes varies widely by nation and by utility. Th
erm "demand response" has been applied to customer equipment that responds to contrg
ignals by changing power consumption, called the "demand" for electricity. Typically, thes
ignals are sent*by a public utility for direct control of water heaters or air conditioners.

n_n_ =+

IBO/IEC15067-3:2012 redefined the concept of demand response (DR) to include indired

cally by altering appliance usage. This reflected the transformation of demand response fror

he introduction of local power generation from wind and solar is adding impetus to demand-

cluding solar, wind, and storage-are collectively called "distributed energy resources" (DER).

J
d
¢
y
5

O OO0 O o5 0

(2]

=)

O =1

incentives such as price changes or event notices that motivate customers to control deman
I

ili’r\JI-fnmlend to_consumer-focused. This document revises |ISQ/UEC 15067-3:2012 b

< S5O &

expanding beyond demand response to include a balance between multiple sources of power

and appliance demands for this power. Hence, this document addresses consumer energ

y

management more generally, rather than just demand response. For this reason, "demand-
response" has been removed from the title to de-emphasize a focus on demand for power
supplied mostly from a public utility. This is part of a family of Home Electronic System (HES)

standards addressing energy management, listed in the Bibliography.

This document focuses on energy management controlled by consumers. Effective energy
management is tailored to user wishes and equipment that is responsive to fluctuating supplies.
It provides performance and cost benefits without mandates and penalties. The growth of local
power sources requires effective energy management equipment that is responsive to and

managed by consumers, as specified in this and related documents.
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This document specifies a system framework that addresses the need for user-centric energy
management. This framework accommodates optimization of energy management across
connected loads to balance consumer goals and constraints. It accommodates a diversity of
internal and external power sources and was developed as options are proliferating for local
DER equipment. This framework consists of a system model for equipment in homes and
buildings that enables consumers to manage their usage of electricity in accordance with

— their activities requiring power for appliances, lights, electric vehicles, etc.;

— their budget; and

-1 other preferences related to power such as
e using green sources, and

e minimizing their environmental impact affecting climate change.

=

s the energy industry evolves, energy management will be enabled by on-premises control g
ower usage in response to fluctuations in power availability and cost from all sources
specially local sources on premises or in the neighbourhood. Energy management equipmern
nardware and software) will be part of consumer electronics products from competitiv
uppliers rather than exclusively furnished for a utility programme. The<goal of this documer
nd related standards is to facilitate a marketplace where consumers have product choices fag
nergy management.

OO N -=0T >
= ~+ (D —~+ -

—

he model in this document includes consumer equipment for energy management that is
rimarily located in homes and buildings. It consists of a systéem that

o

- interacts with occupants to determine user preferences for appliance operation, costs, angd
other factors influencing the consumer's use of energy, such as possible contributions t
climate change;

O

-{ monitors power source availability and costs that are:
e local (DER within the premises),

e external (from a neighbourhood microgrid, transactive energy, an aggregator, or a publi
utility);

O

-4 maintains a database of power needs for appliances (including electric vehicle chargers) a
a function of operating mades;

O

=)

- measures power flows(from local sources, storage, and appliance consumption for syster
performance and stability; and

- determines optimal.power sourcing and allocation.

he energy management model specified in this document includes a controller that acts as a
gent for the,comsumer to combine user preferences with power availability and power need
b meet the Consumer's goals. Among these goals are convenience, comfort, health, and safet
ithin budget constraints. Since this system controller is acting as an agent for the consume
is called the energy management agent (EMA). This model accommodates an EMA wit
eatares of artificial intelligence to facilitate energy management.

=
- < 2o

The EMA determines power allocation in part based on distributed energy measurement devices
on premises. The system equipment can be stand alone, embedded in other consumer
electronics, or hosted as an application in a gateway. This gateway can be a generic
communications interface between a home network and an external network, an energy
management gateway designed for handling energy-related data, or the HES gateway specified
in the ISO/IEC 15045 series.
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INFORMATION TECHNOLOGY -
HOME ELECTRONIC SYSTEM (HES) APPLICATION MODEL -

Part 3: Model of an energy management system for HES

1 o
I oCcope

Tlhis part of ISO/IEC 15067 focuses on a model of a system in homes and buildings that ca
n’Eanage energy consumption and generation of electricity by devices on premises dyramicall
response to electricity availability from:

- sources within the home or building such as solar panels, wind turbines, or storag
(stationary or mobile),

- neighbourhood microgrids,
- transactive energy,

-{ energy aggregators, and

- public utilities.

Tlhis document specifies a model including a framework and methods for energy managemer
consisting of interconnected elements that can be configured to support various methods for
Home Electronic System (HES) energy management system. The methods specified ar
imntended to be generic and representative of a widerrange of situations. This document applie
to the customer grid-edge portion of the electricity grid (within a home or building) and applie
gven if the consumer has sufficient local powenr generation to operate without connecting to
public utility.

—

his document includes an energy .management model that balances power supplied fror
ternal and external sources with.demand from appliances and electric vehicle chargers. Th
odel offers flexibility for locating the energy management equipment in a stand-alone produc

mbedded in consumer electronics, or hosted in a gateway. This gateway can be a generi
mmunications interface_between a home network and an external network, an energ
anagement gateway designed for handling energy-related data, or the HES gateway specifie
the ISO/IEC 15045 series.

his model specifies a local controller that achieves the allocation of power in accordance wit
vailable supplies, consumer preferences for appliance operation, and power requirements ¢
nese applianees within constraints set by the consumer. Such constraints are typically financig
h budget Ao electricity) but can also include goals such as using green sources and minimizin
heir impact on climate change. This controller is called the energy management agent (EMA
ince it’acts as an agent for the consumer. This model accommodates an EMA with technolog
f artificial intelligence to facilitate energy management.

-~ ~+ )

n

=)

[

OO O OV ~

=)

[

O O <

<KL Q 5O

2 Normative references

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

For undated references, the latest edition of the referenced document (including an
amendments) applies.

y

ISO/IEC 10192-3:2017, Information technology — Home Electronic System (HES) interfaces —

Part 3: Modular communications interface for energy management
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ISO/IEC 14543-2-1, Information technology — Home Electronic System (HES) architecture —

Part 2-1: Introduction and device modularity

ISO/IEC 15045 (all parts), Information technology — Home Electronic System (HES) gateway

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

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

50 and IEC maintain terminology databases for use in standardization at the-followin
ddresses:

QD

IEC Electropedia: available at https://www.electropedia.org/

ISO Online browsing platform: available at https://www.iso.org/obp

3.1.1

pplication cluster
Ipgically related group of components that provides the functions of-an application in a home d
uilding

.1.2

emand charge
tptal amount billed for demand in accordance with the.relevant conditions of the tariff or suppl
greement

=

ote 1 to entry: A demand charge for electricity is typically based on the peak power consumed during a specifi¢
nfterval of time, subject to a time-smoothing algorithm}

[BOURCE IEC 60050-691:1973, 691-03:05, modified — Note 1 to entry has been added.]

3.1.3
demand response
dction resulting from management of the electricity demand in response to supply conditions

=

ote 1 to entry: "Demand_response"” includes a variety of methods for matching the demand for electricity to th
vailable supply.

o)

[BOURCE IEC 60050-617:2011, 617-04-16, modified — Note 1 to entry has been added.]

3.1.4

direct load)control

demand-\response via remote control of one or more appliances by a utility or third-party servic
provider

[]

4%

Note 1 to entry: With direct control the utility uses a communications network or other signalling method (e.g.
signal embedded in the power service line) to control appliance operation remotely.

3.1.5
disaggregated bill
utility bill that shows energy consumption by major appliances

3.1.6

distributed load control

demand response based on dynamic price for electricity, event notices, or other informatio
sent from the utility to smart appliances or to an energy management agent

a

n
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3.1.7
DR supplier
utility or third-party supplier of demand response energy management services

3.1.8
electricity grid
electricity supply network

3.1.9

el:‘é‘l’g‘TﬁTa'n'a'g'e'rrl'E'M'a'g'Ent
sfet of control functions that manage energy use, generation, and storage as an agent for, th

gccupants

3.1.10
energy management gateway
residential gateway facilitating energy management agent services

3.1.11
energy reliability
gnhanced availability of energy enabled for example by business and-technical procedures

3.1.12

HAN device

device located in the home that can communicate via a homeé area network (HAN) wirelessly g
via wires

Note 1 to entry: HAN is defined in ISO/IEC 15045-1. A wired‘HAN can use cabling specified in ISO/IEC 11801-4.

3.1.13

HES gateway

dlectronic device that transfers messages among wide area networks (WANs) and home are
networks (HANs) providing interoperability, privacy, security, and safety in accordance with th
requirements of the ISO/IEC 15045 series and the ISO/IEC 18012 series

=

ote 1 to entry: For an HES gateway, a WAN is a network outside the protected area and a HAN is a network with
he protected area.

—

3.1.14
lpcal load control
demand response vid/publication of time-of-use electricity rates

Note 1 to entry: ¢ With local load control the utility typically informs customers of the electricity rates by a notice se
with the electrieity bill or via simple electrical signalling to a user interface such as various coloured lamps at th
clistomer premises and does not directly control appliances. The customer would be able to use these rate data {
select the-fimés for an appliance to operate.

pd

ote”2\t0 entry: In some implementations the utility sends a signal across the grid to a receiver at the premises th
itChes device operation between at least two different states in accordance with the electricity tariff.

n

4%

=

V)

® =

ht

3.1.15
major appliance
household device using large amounts of energy compared to other appliances

Note 1 to entry: Examples include an oven, microwave, refrigerator, cooking range, washing machine, and drye
which are also called "white goods". Most of the appliances listed use relatively large amounts of power whe
operating in some modes. Therefore, these appliances are candidates for energy management.

r,
n

Note 2 to entry: "White goods" is a term used in the appliance industry for major appliances because many such

products are sold in white cabinets.
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3.1.16

premises energy resources

PER

distributed energy resources located on premises

3.1.17
residential gateway

communications function that interconnects two or more networks using different
communication protocols, with at least one network outside the premises and one or more

networks-inside-the-premises
PAOHCSHRSHG8tRe-PHE S

.1.18

mart appliance

ome appliance that exchanges command and control data with other units on a home are
etwork (HAN)

=

ote 1 to entry: Depending on the application, smart appliances can communicate via the HAN with othg
ppliances, with an application controller, or with a utility for energy management. Smart appliance specification
e under development by appliance manufacturers and trade associations.

JOR)

3.1.19

smart grid

dlectric power system that utilizes information exchange and control technologies, distribute
computing and associated sensors and actuators, for purpos€s such as:

to integrate the behaviour and actions of the network-users and other stakeholders,

to efficiently deliver sustainable, economic and secure electricity supplies

ote 1 to entry: Some smart grids integrate into the electric gtid excess power generated locally from sun and win
Fiven devices.

Q Z

pd

ote 2 to entry: Technically, a grid is a network. Haowever, in common usage the term "smart grid" refers to th
htire energy system, which includes generation, transmission, distribution, and customer systems.

()

[BOURCE: IEC 60050-617:2011, 617-04=13, modified — The notes to entry have been added.

3.1.20
upply indication
static or dynamic signal or-message related to electricity supply

.1.21

transactive energy

system of econofic and control mechanisms that allows the dynamic balance of supply an
emand across\the entire electrical infrastructure using value as a key operational parameter

[POURCE: ISO/IEC TR 15067-3-8:2020, 3.28]

j )

n =

[oN

optional services that can be related to energy offered by a utility, possibly for a fee
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3.2 Abbreviated terms

CFL compact fluorescent lamp

DER distributed energy resources

DR demand response

DRAM Demand Response and Advanced Metering Coalition

DSL digital subscriber line

DSM demand-side management

HEMS electrical energy measurement system

BMA energy management agent

HPRI Electric Power Research Institute

=AY electric vehicle

AC fuel cell

AM frequency modulation

HAN home area network

HES Home Electronic System

HVAC heating, ventilation and air-conditioning

0T Internet of Things

UED light emitting diode

RER premises energy resources

RV photo-voltaic

RTP real-time pricing

3B stationary battery

TOou time-of-use

UrPS uninterruptible power supply

WAN wide area network

4 Conformance

Tlhis document specifiesa framework including a model, principles and methods for premises
based energy management that constitute an HES energy management system.

The framewaotk™or an HES energy management system specified in Clause 5 shall b
implemented~to support one or more of the methods for energy management specified i
CGlause 6.xThe chosen methods shall be based on one or more energy management use-cas

ﬂ:odels in 7.2 and 7.3. Message exchanges among elements of the HES energy managemer

—~ (O o D

odel shall be based on the generic messages specified in 7.4. Message set formats (synta
nd_semantics) for energy management are specified in other HES standards such as thE

ISO/IEC 14543-3, ISO/IEC 14543-4 and ISO/IEC 14543-5 series.

The elements of the HES energy management framework shall include an energy management
agent (EMA) specified in 5.3 and interfaces to some or all of the following equipment.

a) On-premises equipment:

1) energy sources such as solar and wind power;

2)
3)
4)
5)

energy storage (stationary or mobile);

appliances and electric vehicle charging stations;
HVAC equipment;

energy measurement devices.
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b) Off-premises equipment:
1) energy service provider such as
i) microgrid,
ii) aggregator,
iii) power utility;
2) energy sources and storage at another home, building, or local facility.

xchanging data such as pricing, quantity of energy available during a specified time interva
nd fuel type in order to determine how and when to control energy consumption.

OTE 1 Which method of energy management is chosen is subject to local regulations and market conditions. |
bme countries, approvals from government regulators are needed for the implementation of energy managemet
fogrammes such as demand response by public utilities.

OTE 2 Access to energy sources and storage at another home or building enables users to‘engage in transactivj
hergy markets by sharing or selling excess power, which can be facilitated by the EMA.

o Z o v Z

N

HES framework for energy management

8.1 HES energy management elements and model

Tlhe framework for energy management supports premises-based energy generation, storage

Tlhe external grid provides access to microgrids, aggregators, energy service provider
mcluding public utilities, and consumers offering 't0 share or sell excess power throug
transactive energy.

—

his document accommodates consumers:who choose to operate with grid connection, wit
imited grid connection or with no grid connection:

islanded: no external grid connection, at least some of the time;

prosumer: external grid conngction to sell or buy power some of the time;

consumer: external grid cennection to buy power all the time.

he basis for choosing~a-grid connection depends on costs and consumer preference
bgarding generation fuels and greenhouse gas emissions. For example, grid power source
an include fossil-fuel-power generation plants, nuclear plants, wind turbines, hydro-electri
ower plants, or solar power farms. On-premises power generation sources are usually solzg
nd wind powered:

o =

DO

Accordingto IEC 60050-617:2017, 617-04-20, the term distributed energy resources (DER
means ‘'generators (with their auxiliaries, protection, and connection equipment), includin
bads having a generating mode (such as electrical energy storage systems), connected to
DW-voltage or a medium-voltage network". Most common usage of the term DER implies locall

and consumption with options for exchanging energy with-€ntities operating on an external grid.

=

= O

= O OO
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introduces the term PER for premises-based energy resources including local power generation

and storage elements.

In this document power distribution on premises is carried by a "power bus", optionally
connected directly to an external grid. In some cases the power bus and the grid do not use the
same electrical parameters. For example, some power buses can carry DC power as generated

by solar panels and stored in batteries.

Efficient interaction of energy management in premises (homes and buildings) with the power

buses and PER requires a common model for

— the elements of an electrical power system,
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— measurement points to manage the energy flow within the premises, and
— the interfaces between premises control systems, power bus systems, and PER.

Figure 1 depicts a generalized, logical, on-premises energy management framework model that
shall be the basis for any implementation of an HES energy management system. It shows the
system architecture and interrelationship among the elements. When applying this model to a
specific home or building, the elements needed vary in accordance with the presence of devices
such as smart appliances, local power generation, local energy storage, and sensors.

UTE TiIU HED CTICTygy Thariaycriictit IIIULjUi ib billliidl 119) L;IE IIIULjUi UI’ d IL.Il..lliljllly ClICTygy ImalriayclIlicii Sysie Il
presented in Annex A.

Demarcation
External Premises
domain | HES domain Load

Power
generating
element

|
Power
conversion/

conditioning
element

(appliance)

Smart load
(smart
appliance)

Utility/provider |« WAN " Gateway energy
server 1 management
agent

Power
storage
element

IEC

Figure }~=HES energy management framework model
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Each element is identified by one of the following unique graphical shapes:

O Power using elements that communicate via a HAN:

— communicating appliances or other loads

Power using non-communicating elements:

— non-communicating appliances or other loads

Power controlling and sensor elements:
— sensors, switching actuators
Power generating elements:

— solar PV, wind turbines, generators, fuel cells, other PER

Power storage elements:

— batteries, flywheels, electric vehicles, other PER elements

Power conditioning or power conversion device:

— inverters, chargers, power factor compensators, etc.

Utility elements — power exchange;
— utility meters, utility WANS; service entrance
Grid elements:

— generators (fossitfuel, nuclear, wind turbines, hydro-electric, solar power),
transmissiopn; and distribution

Communication\network elements:

foJoonpo

— gateways, energy management agents (EMAs)

HAN.data

Power

WAN data

The green arrows represent electrical power paths, and the red and brown arrows represent
communication paths. These paths can be two-way or one-way. The demarcation line is the
boundary between the HES domain and the external domain. The optional WAN is any external
access network (e.g. Internet access via fibre, cable, wireless, DSL, etc.). The optional utility-
supplied meter provides the grid connection and premises service entrance for electricity. The
grid communications network and home network do not usually use the same communications
protocol. As explained in 5.6, the EMA can be designed as a separate device or reside inside
consumer electronics or a gateway.
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5.2 HES energy management protected environment

To protect consumer privacy, the EMA shall provide for the disclosure of the minimal amount of
data in order to engage in a power transaction with grid entities. For example, a prosumer would
disclose the amount and time of energy available to the grid in order to participate in transactive
energy or in a programme where an energy service provider (typically a public utility) purchases
consumer power usually with net-metering or a feed-in tariff. There shall be no requirement for
the consumer to disclose details about locally-generated power that is consumed on premises.
However, energy data disclosure requirements can be subject to government regulations and

contractual obligations with energy service providers.

N
WAN communications are specified by other protocols including ISO and IEC standards.

8.3 HES energy management agent (EMA)

Tlhe HES energy management agent (EMA) is an electronic controller that assists the user t
manage energy. It is called an agent because it processes and executes the preferences of th
user regarding which appliances to operate and when, subject to constraints the user imposeg
sluch as limits on:

- expenditures for electricity;

- types of fuels and sources;

greenhouse gas emissions.

An HES energy management system shall contain one _or more EMAs in accordance with th
dperating environment including appliances, possible PER and EV charging stations
%ppliances presenting significant loads, and external electricity supplies from microgrids

ggregators, prosumers, and public utilities:” ISO/IEC 15067-3-3 specifies multipl
interconnected EMAs for HES energy management in an apartment complex consisting of
campus of buildings. The interaction procedures and messages between EMAs are specified i
ISO/IEC 15067-3-31 for co-operation and co-ordination among EMAs.

5.4 Electrical energy measurement system (EEMS)

Integral to the HES energy management system is the ability to measure and modify systen
performance including premises use, generation and storage of electricity. Traditionally
jlectricity consumption is{ measured only at one point, namely, the electric meter. Electri
tilities supply and manage electric meters at the demarcation point (e.g. at the service entranc

Hlectric meters withremote reading access are often known as "smart meters". The primar
function of smartmeters is customer billing using government-approved metrology methods an
technologies./The sensor elements in the HES energy management model enable local pows
measurements at the point-of-use by selected appliances to facilitate the decisions made b
the EMAfor ‘allocating power based on consumer service desires and goals. Locations wher
ocal power measurements are recommended and should be installed include:

OTE Messages and communication protocols within the HES domain are specified in various HES standards.

tp the premises whefre) the electricity service line from the distribution grid is terminated).

[®)
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solar and wind power generation (at the input to an inverter);

— stationary batteries;

— mobile batteries in electric vehicles (EVs);

— appliances, EV charging stations, and other loads;
— utility or aggregator power via the grid;

— transactive energy using a private power feed.
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These energy measurements are primarily intended to enable effective energy management b

y

providing the EMA with electricity flow data and analysis of loads (application systems or

specific appliances), local generation, and storage. Measurement techniques have advanced i

n

accuracy with reduced costs to enable such on-premises measurements. A feature of the

Internet of Things (loT) is the proliferation of low-cost sensors. Power measuring device

S

proposed for supporting the EMA functions are examples of such loT-sensor devices. These
distributed measurement devices on premises constitute an electrical energy measurement
system (EEMS).

his document specifies an energy management model with EMA and EEMS working effectivel
tpgether. This model supports the shifting of generation resources in electricity infrastructur

eployments from a public utility to locally-based renewable sources that fluctuatehwith th
weather and time-of-day. Measurements of power consumption by major appliance loads ar
becoming increasingly important inputs so the EMA can allocate power to(loads as loca
slupplies fluctuate. These measurement features combined with the computatiop features of th
HMA enable accurate automated energy management so users can balance appliance usag
when desired against goals such as staying within a budget or limiting their environments
impact on climate change. If power supplies are constrained by events.(such as weather) or to
egxpensive with respect to the user's budgetary limit, the EMA can shift power to critical loads

5.6 Location of an EMA

lanufacturers of elements of an HES energy management system have flexibility about th
pcation and packaging of the EMA and related components. Figure 2 illustrates the EMA as
fparate device. An EMA includes a processing engine and application software that can b
cated in a dedicated controller, in a personal computer, a cable TV set-top box, or a securit
ystem depending on the market development of home controllers and smart appliances.

N =0 = =

b~

Iternatively, the EMA can be hosted by the\gateway.

6§ Energy management methods for the EMA

6.1 Range of methods

Deployment of an HES energy management system is intended to enable consumers to decid
dmong energy sources.on-premises and off-premises, energy consumption by appliances an
BV charging stations,~and energy storage where available. Consumers make these decision
Kased on their individual mix of

<

O =T =0 ® O

< 0 O D

2NN

a) local powé€r-sources and storage,

K) externalpower sources,

d) buyers for any excess power generated locally,
d) ~appliances,

e) EVs,

f) finances, and

g) values regarding their impact on the environment.

NOTE 1 A buyer for excess power can be a transactive energy customer or a utility offering a feed-in tariff.

This document does not limit consumer choice or impose any subjective values; rather it

enables manufacturers to offer equipment that assists consumers to make their own decision
including no preference.

S

An HES energy management system shall be designed with computation functions that

implement one or more energy management methods specified in this Clause 6. The method
for energy management can be broadly categorized as consumer-centric and utility-centric.

S
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— Consumer-centric energy management is mediated by premises-based equipment that
operates locally to fulfil the wishes of the consumer for electricity service using an EMA.

— Utility-centric energy management consists of programmes offered by public utilities.
As explained, this document specifies networks and equipment that shall provide consumer-

centric energy management but can support utility-centric energy management when choices
are limited or consumers prefer the utility programmes.

NOTE 2 This Clause 6 provides a framework and model for energy management methods.
| i f i i it i T4

ries are planned for addressing issues of implementation.

6.2 Consumer-centric energy management

[o]

.2.1 Framework for consumer-centric energy management

igure 2 illustrates the architecture of an HES energy management system conforming to th
ES energy management model in Clause 5. The components shown shall be interconnecte
ia a home area network (HAN) in accordance with the archifecture specified i
5O/IEC 14543-2-1, thereby constituting an HES network. Devices on\the HES network ca
clude home appliances, consumer electronics, sensors, actuators, user interfaceg
ntrollers, EV charging stations, and PER. The HES network can/be wired or wireless or
ixture.

< T T
-0 o OO

o =

Z

OTE Examples of devices typically involved with energy management include thermostats, HVAC (heating,
entilation and air-conditioning) equipment, displays, major appliances (defined in 3.1.15), EVs, and PER.

<

Grid power and

transactive energy Energy

management
agent (EMA)

HES network

] Gateway
Energy price _erfererw

i Wﬂmm Stationary Fuel cell
battery BT
Inside house!| ¥ ;

Figure 2 — HES energy management architecture

The EMA is a computing element that shall provide intelligent energy management in
accordance with the wishes of the consumer. This is called "consumer-centric energy
management" as opposed to energy management provisioned by and controlled by a utility.
The benefits afforded by the EMA operating as part of the HES energy management system are
explained in 6.2.8.

As the name implies, the EMA shall be programmed to function as an agent for the consumer.
The EMA manages electricity from the following sources, as shown in Figure 2:

— locally generated power from solar, wind, etc.;

— locally stored power from batteries and fuel cells (stationary or mobile);
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— external power from a grid provider (microgrid, an energy-service provider, or a public utility)
or transactive energy from a prosumer (a consumer with excess power produced by local
sources).

The specifications presented are intended for an EMA that manages a combination of local
energy sources, local storage equipment, external energy sources, transactive energy, energy
consuming appliances, EV charging stations, and an EEMS to gather power flow data. Energy
management in an environment with fewer options for energy sources and storage can use an
EMA with reduced capabilities.

6.2.2 Energy management agent (EMA) parameters
6.2.2.1 Source of EMA parameters

Tlhe EMA shall determine which energy sources to select and when to select them’from amon
ocal generators, local storage batteries, and external sources as available, such-asa microgrid

< F oo

transactive energy, aggregator, and a public utility. Some of the data flows, into’ and out frorn
the EMA are illustrated in Figure 3. Data to inform EMA decisions shall be received by the EM
ffom the energy sources in real time and from local power measurementg, Data to effect energ
consumption, local generation, and local storage are issued by the EMA,
Energy prices Appliance
and events rating
g
Weather data Energy Local power
management 22030l
Meter data

agent

Negotiate
renewables
(transactive energy)

Appliance and
local power control

User energy budget User preferences

IEC
Figure 3 — Enérgy management agent (EMA) inputs and outputs

6.2.2.2 External EMA parameters

ata from external-.power sources including availability and pricing data are sent electronicall
b the EMA in realtime over a WAN. Examples of such WANSs are optical fibre, telephone, cabl
V channels,“and wireless (e.g. mobile data networks and FM radio station subcarriers).

—H = g
T <<

Tlhese data shall enter the house through the gateway that interconnects a public network using
telephane, cable TV, power lines, or radio with an HES network.

Older methods of energy management included direct control by utilities of selected appliances
as specified in 6.3.3. The objective is to reduce energy consumption by the house during the
period of control. Energy management by the EMA can be influenced indirectly by utility data,
but no remote control is exercised. Instead, the utility issues a static or dynamic signal or
message related to electricity supply (called the "supply indication") in order to influence
customers to make choices about appliances and device operations. Customers can use local
controllers to help in these choices. Such supply indications can include the following.

a) Price signals: A multi-level signal that indicates at least two different states corresponding
to the electricity price.

b) Time-of-use pricing: A static rate structure (called a tariff) with specified rates that change
at specified times in a repeating pattern.
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) Time-of-renewables availability: A notice to consumers about the fuel source for power
including greenhouse gas emissions and when power is available from renewable sources.

) Real-time pricing: Prices that change dynamically. The specific price, time duration of this
price and amount of prior notification before this price level is in effect vary by utility practice.
"Real-time" is determined by the service provider offering a dynamic pricing programme, a
microgrid operator, or a prosumer participating in transactive energy. Real-time can include
advanced notification of price changes, such as one or more hours up to one day ahead
pricing. These are all called "real-time" in common usage by the electricity industry.

) Event notices sent by the utility to customers about pending supply limitations that are

pd —h

N C =

a0 —

T
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€

B wholesale power prices fluctuate.

major appliances.

6.2.3 EMA functions

usually temporary due to supply interruptions or public emergencies.
Event notices sent by the utility to customers about temporary rate changes.

OTE 1 A typical time-of-use tariff can include a high rate during peak usage times (e.g. 07:00 to<10:00 anld
6:00 to 19:00, a medium rate during the day (10:00 to 16:00) and a low rate for evenings and weeKends. Time-of-
5e pricing can include a top tier called "critical peak pricing". Time-varying retail prices can respondte market forces

OTE 2 The utility supplier specifies the format and encoding of real-time price and event messages, such g
FC 62746-10-1, which is part of a series under development that addresses utility demrand-response programmes
terfacing with customer equipment.

[

.2.2.3 Internal EMA parameters

ower measurements shall be provided by an EEMS as ,specified in 5.4 when availablg.
lethods for the EMA to participate in transactive energy are’specified in 6.2.7.

he user enters preferences into the EMA for appliance operation, budget, and any othe
onstraints for energy conservation. The user inputsishould be primarily entering preference
br home activities that involve energy-consuming-dévices. The consumer can specify:

(2

—

appliance operating preferences (e.g. hotiwater for bathing at 08:00, air conditioning g
heating at 18:00, dish-washing at 20:00,\etc.);

budget constraints;
power from renewable sources-whenever possible; and
a limit on estimated greenhousé gas emissions that affect climate change.
he specifications of the useriinterface for the consumer to configure the EMA are outside th

cope of this documentThe user interface can be an educational tool to explain the relativ
nergy consumption levets of various appliances and can display the actual consumption b

< (0 (D

T

b

a

he EMAsshall process the external and internal parameters, and then shall issue signals thg
re disteibited over the HES network to the relevant energy switches, appliances, and PER.

ccordance with the signal and to the capabilit

[ OB =

he EMA shall allocate available power by determining

when to operate appliances,
when to draw power from PER, and

when to store energy,
ased on the data flows shown in Figure 3:

) the availability of locally generated power and stored energy;
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b) appliance power requirements;
c) the cost and availability of negotiated transactive energy;
d) the cost and availability of external power;
e) user preferences; and
f) user constraints, such as
— budget,
— greenhouse gas emissions, and

— carbon footprint reduction.

The EMA acts an intelligent agent for the user to balance the user's goals for econemy an
gmissions with the user's desires for comfort and convenience. The software inathe EM
determines which appliances and PER to operate and when. The functional requiréments fg
the EMA are specified in ISO/IEC 15067-3-30. An EMA with the functionality.described fqg
customer-centric energy management can be programmed with a sophisticated-algorithm usin
rtificial intelligence (Al) features as specified in ISO/IEC 15067-3-51 to. optimize applianc
erformance while meeting user-imposed constraints. Smart appliances that can b
rogrammed or commanded to operate in energy conserving mode€s can improve th
ffectiveness of the HES energy management system. With smart‘appliances the EMA sha
ave the option of switching these appliances into a conservation mode rather than curtailin
them.

6.2.4 EMA control of appliances and PER

Tlhe EMA shall allocate power to appliances selected by the installer or the consumer i
dccordance with priorities established by the consumer, subject to the constraints imposed b,
the consumer. Power allocation means that thesEMA sends messages to these selecte
dppliances that cause them to:

be enabled or disabled;

increase or reduce power consumption.

Bnergy management would be simplified if all appliances were designed with internal controller
rogrammed for intelligent responses to energy management messages (called responsiv
ppliances). However, the only. remote control option for most appliances is to turn them on g
ff by controlling power flgw)to the appliance.

DT

(@]

mart appliances should be designed with controllable energy conserving operating, perhap

=<

h reality few appliances and HVAC systems are designed with built-in energy conservatio
modes that canh-be requested by the EMA. To accommodate these appliance limitations, th
BMA shall be adapted to the local premises environment, which often includes a mix ¢
dppliances.and application clusters with

- _varying degrees of responsiveness to energy commands,

ith reduced functionality. This would be preferable to turning off the appliance to save energy.
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§
— local energy equipment (renewables and storage).

Appliances not designed with internal energy management features can be connected to power
buses that are wired to a circuit-breaker panel designed for a level of priority services. In a
typical residential house or apartment, the appliances are powered from one panel containing
all the circuit breakers. It is possible that future electrical distribution configurations will include
multiple circuit-breaker panels where at least one is assigned for critical loads. For example,
appliances important for human welfare, such as a refrigerator or medical monitor, would be
plugged into a high-priority circuit-breaker panel that connects to mains power plus local

renewable power sources and energy storage for enhanced resiliency.
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The HES family includes a standard interface for appliances that are switchable on/off or
amenable to modulation of energy consumption (such as a thermostat adjustment). This is
called the modular communications interface (MCIl) and is specified in ISO/IEC 10192-3.
Conventional appliances not designed for remote control of energy consumption would be
plugged into special outlets that respond to remote commands for switching power flow on and
off.

The EMA shall also control PER power generation and storage by sending messages that cause
power generation and storage devices to

- turn-on or turn-off power generators,

specify power-up level or power-down level for power generators, and

specify charge or discharge level for storage devices.

—

he EMA can include a connection to an external energy supplier for reporting‘data such a
onsumption, PER availability, or inverter status. These data would be sent from the EMA vi
ne gateway and a WAN to the supplier. The use of this upstream data link*depends on th
nergy management method chosen by a consumer as part of an agreement with an energ
sfervice provider.

=il @)
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.2.5 EMA protection of privacy

he consumer-centric HES energy management method focuses on managing local resource
n premises. The grid becomes an alternative power source’to be used primarily for storage
like a battery to be charged and discharged. With the.widespread incorporation of PER suc
omes and buildings would become a generator, user; or store of energy. The HES energ
anagement system enables this energy to be mapaged first locally (i.e. within the premises
nd then within the community, and finally, within the overall grid — or as a part of a sem
utonomous "microgrid", or network of microgrids. Such a perspective greatly reduces th
emands on the grid and simplifies the overall control problem.

D« < OO0 @

Tlhe EMA shall be programmed to protect the user's privacy by limiting the sharing of energ
consumption data. Where appropriate, the privacy policy chosen by the consumer would b
dble to be enforced by the gateway:

<<

Arivacy is enhanced by loecal power generation and storage. This perspective for energy
anagement does not rely’on the utility-fed electrical grid. In some situations, consumer|
choose not to utilize .any” external electrical grid connections, with their premises operatin
completely off-grid or.islanded". Alternatively, the home or building can operate in co-ordinatio
ith other premises.on a neighbourhood electrical grid (or microgrid) to share resources in
community or to\trade resources using transactive energy. This is done without necessaril
revealing the<user's private data about energy generation and consumption.

< U ST O
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located in a dedicated controller, in a personal computer, a cable TV set-top box, or a security
system depending on the market development of home controllers and smart appliances.
Alternatively, the EMA can be hosted by a generic gateway, a specialized energy management
gateway, or the HES gateway. If the HES gateway is the host, this gateway shall conform to
the specifications in the ISO/IEC 15045 series.
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Communications between an external energy provider and the EMA comprise data about the
cost of energy and any unusual events requiring a change in power consumption. These data
are sent by the energy service provider via the gateway. The gateway should include
cybersecurity protection for the premises to ensure that the data originated from the energy
service provider. This level of security entails authentication to confirm that the data are from
the real source and have not been altered during transmission. It is not usually necessary to
encrypt such data since pricing and event data are often public.

NOTE 1 Cybersecurity is a term from information technology (IT) that refers to the availability of and protection of
user data, as contrasted with protecting the body or environment of the user. The HES document ISO/IEC TR 15067-4
apdresses physical security.

he customer and the utility should agree if and how frequently usage data in aggregate 'an
sage by selected appliances are collected. Any customer usage data sent to an energy servic
rovider should be encrypted by the gateway to establish a secure link so that thesdata canng
e intercepted by anyone for whom the data are not intended, such as a burglar of;unauthorize

mmercial entity. A potential burglar can use such data to determine a «customer's dail
ctivities and occupancy. A commercial entity can use such data to market alternative productg.

< O ~ b QO

OTE 2 The potential impact on customer privacy from the collection of usage data is\discussed in C.4.5.

OTE 3 Regulations can exist with regard to the frequency of data collection.
.2.7 EMA and transactive energy

he functions of the EMA shall support transactive energy\if available. Transactive energy, as
escribed in ISO/IEC TR 15067-3-7 and ISO/IEC TR 1§067-3-8, blurs the distinction betwee
ower producers and power consumers. Consumerscwith excess locally-generated power fron
sjplar panels and wind turbines can sell the excess to buyers who live in a nearby house d
anage an office building in the community. Thete are many technology and business issue
b be resolved before transactive energy becomes a reality. Among these are:

D = o 3

—

- a marketplace for buyers and sellers of-power to find each other;

- a financial system to price electricity~delivered now (spot market) or later (futures market)
- adelivery pathway from seller fe:buyer, such as using the existing distribution grid;

- a possible transport price for Using the distribution grid or a private grid;

- a system with data security for settling or paying for transactions;

- alegal framework to(allow transactive energy (generally not permitted now).

[on

Gonsumers will probably not be involved in trading power like stocks and bonds. Automate
elquipment will act-as agents for residential users and building managers. Such functions woulfd
be able to be-built into the EMA, thereby expanding the options for locating power to meg
G
t

—

ustomer preferences within the customer's budget and other constraints. As shown in Figure 3
ansactive\energy data are included as a source and sink of external power for the EMA
llocatiensalgorithm.

Qo

6.2:8 EMA benefits

The EMA concept and architecture are a consumer-centric approach to the generation and
distribution of electricity. The EMA offers consumers personalized control of energy
consumption, which is not practical from a centralized utility demand-management programme.
The home or building is no longer just a utility rate-payer, but an autonomous entity that
generates, uses, and stores energy — like a recreational vehicle or a boat. EMA-based premises
can be interconnected to form a microgrid, which in turn would be able to be interconnected to
form a community web of microgrids that provide mutual support through transactive energy.
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Some consumers co-operate with utility programmes for conservation and load shifting in the
short run if they perceive there is a crisis. However, in the long run effective energy
management should be an automatic daily activity that integrates with appliance operation. To
reach this goal with a high level of adoption requires an operating scenario that is almost
invisible so it does not interfere with consumer comfort and convenience. The EMA provides

the intelligence in the HES energy management system that enables this functionality.

The EMA is intended to relieve the user of learning technical details. Instead of engineering

parameters such as kilowatt-hours (kWh) and market tenders for transactive energy, consumer

important to the consumer. The EMA shall be programmed to hide complex technology-fror
users by delivering useful functions without the user being aware of the complexity. The EM
dffers consumers a simple system for energy management even with the advent)of pric
fluctuations and transactive energy.

nergy management tailored to the needs, values, and budget of the consumer is the reaso
br embedding the EMA in the HES energy management model. A system based on this modsg
amlessly blends energy supply data from local and public sources withrautomation embedde
appliances or appliance agents, and a simple user interface. Theyobjective is to hide th
omplexity while making the operation transparent so the user understands the options and th
utcomes, without needing to know how the functions are accomplished.

O 0 = =hm

he consumer benefits by attaining maximum conveniénce for appliance operation whil
ontrolling electricity costs and greenhouse gas emissions. There is no need for the consumsg
b know details about time-of-use or demand-based electricity rates. The customer can overrid
ne EMA and be informed of the cost impact. Thus, the consumer is insulated from technica
s$sues while making simple economic decisions,

oo 0

s a result, buying energy becomes no more complex than shopping at a store. The followin
cenario is an example of how a user c¢an interact with a system that incorporates an EMA fg
gnergy management. It is 16:00 andithe user is about to run the dishwasher. The options i
Rigure 4 can appear on an appliance display panel.

w > -

2. Delay wash 3 hours and save 25 ¢.

he user decisions are simple, while consumer privacy and convenience are not compromised.

S

d
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3. Delay wash 6 hours and save 50 ¢.

Figure 4 — Simple consumer choices

The user makes a simple decision based on criteria that are understandable: "Do | need th

e

dishes cleaned in the next three hours (perhaps for a dinner party at 19:00), or can | wait and

save some money?" This makes buying energy as simple as shopping at a retail store.
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6.2.9 Additional EMA services
6.2.9.1 EMA and grid stability using PER

Annex B describes additional EMA functions that would enable an HES energy management
system to participate in maintaining external grid stability. Some energy service providers such
as public utilities offer a programme for remote management of PER and power conditioning or
power conversion subsystems in the house. Participation in such programmes can be voluntary
or mandated by local regulations.

.2.9.2 Value-added services

xternal EMA communications and automated meter reading require two-way communication
etween customers and a utility or a third-party energy service provider. Some utility-or third
arty service providers use the same communications pathway to offer optional“additiona
services to benefit consumers. Services that are not essential for power delivery are calle
lue-added services. Examples of value-added services are presented in Annex D.

O — 1 &

OTE The choice of value-added service and revenue arrangements depends on the dtility, the market, and loca
r¢gulations.

.3 Accommodating legacy energy management
.3.1 Utility-centric energy management

he electricity industry involves a massive investment in"capital and equipment. This industr
as deployed one of largest engineering systems in history with much success. Therefore, th
hanges proposed for shifting to customer-centric energy management are being approache
utiously by the industry. Utility-centric energy management is included in this document t
ccommodate existing customer programmes as a prelude and transition stage to consume
ntric energy management.

1 O OO 0 <<

or most of the twentieth century public dtilities tried to maintain electricity supplies to meet a|
ustomer demands. Some utilities \developed demand-side management (DSM) and latg
emand response (DR) programmés-to achieve grid balance when supplies were strained du
tp fuel shortages, generation limitations, or grid capacity. In the twenty-first century DSM an
R are being replaced with .DER, PER, and islanded energy management systems.
evertheless, if the consumerhas choices limited to DSM or DR, or prefers one of these energ
anagement programmes;-a system based on the HES energy management model shall b
pable of supporting-such programmes.

O =

T

emand response~(DR) is a form of demand-side management (DSM). DSM is described i
nnex C. DR uses incentive-based and indirect methods for controlling how much electricity i
nsumed during a specified time interval by end-devices such as water heaters, ai
nditionerstand appliances. The more innovative methods of load control depend on marke
forces foerexerting control by varying the price of electricity at the retail level in accordance wit
arket/conditions with limited or no advanced notice to customers.

= =~ 1 OO

One or more demand response (DR) methods shall be implemented when an electric utility
determines that DR would address a mismatch between the supply and demand for power and
a customer agrees to participate. An electric utility or other provider (also called "third-party
supplier") of energy management services shall choose one or more of the methods described
in the following list to design a demand response system in order to influence the customer's
use of power. The methods include (starting from the simplest)

— local load control,

— direct load control,

— prices-to-devices, and
— distributed load control.
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The term "distributed load control" was introduced in ISO/IEC 15067-3:2012 and is replaced by
"consumer-centric energy management", as specified in 6.2.

Some customers can implement multiple demand response systems in parallel depending on
the capabilities of the appliances, the communications networks and the availability of auxiliary

e

quipment such as an EMA. Separate communication channels (logical connections) can be

implemented for each demand response programme.

6

.3.2 Local load control

—~ —

v oo >

[

tility suppliers choosing local load control shall issue supply indications using price signal
5.2.2.2 a)) or time-of-use pricing (6.2.2.2 b)).

OTE 1 For price signal indication the utility sends a signal across the grid to a receiver at the premises. The usg
ecides how to direct this signal to end-devices. These devices can switch device operation between at least tw
fferent states in accordance with the electricity tariff indicated by the price signal. This signal can be delivered v
h interface in an electric meter.

O O =

OTE 2 For time-of-use (TOU) pricing the TOU tariff rates are usually published\ _for customers prior fo
hplementation of the TOU rates and prior to any changes of the TOU rates. The method for publishing TOU can
ary by utility. Utilities typically deliver TOU pricing data to the customers via a mailed*letter or electronically to fa
Ser interface for display or to a residential gateway. The purpose of publishing sueh'pricing is to motivate customeis

alter or shift the demand for electricity. Customers often need guidance to help-them select which appliances fo
perate and when, in order to avoid peak power charges, or have such functions done automatically.

.3.3 Direct load control

=

o implement direct load control (described in C.4.4), ‘the utility or third-party supplier ¢
emand-response energy management services (colléctively called the DR supplier) shall sen
ontrol signals to interrupt the operation of selected’devices such as air conditioners and watg
eaters remotely from outside the house.

=

OTE 1 In a typical version of direct load control, the.utility sends a signal via the power line, radio, telephone ling
ternet, or cable television channel to a switch that limits the run time of air conditioners to 0 min to 15 min eag
plIf-hour for up to six hours each day. Water heaters are generally turned off entirely for 2 h to 6 h.

=

S >

o<

ppliances and devices such as thermostats that participate in direct load control shall includ
ternal or external communication‘/interfaces to receive and execute electronic commands ser
y the utility. Figure 5 illustrates the architecture of direct load control. Not all appliance
articipate in direct load conirol, such as the television and the kitchen appliances shown i
igure 5. The utility is usually responsible for installing connections to those appliances unde
irect load control. These connections are labelled "home network" in Figure 5. This hom
etwork is used exclusively for direct load control. Such a network possibly consists of separat
ires from the dgateway to each controlled appliance. The gateway for direct load contrg
onverts control signals from the grid to on/off signals for appliance actuators.

— D D = 2500 ~ O
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IEC

Figure 5 — Direct load control

irect load control requires prior arrangements with customers for permission and equipmer
stallation. The signalling method, choice of communications channel and appliance interface
re outside the scope of this document. If the customer'denies permission for direct load contro
the customer can opt out of a direct load controlprégramme.

Q=0

Z

OTE 2 Direct load control is subject to agreements” or contracts between utilities or service providers an|
istomers.

[¢]

The elements to generate, encode, transmit, decode and execute direct load control data fg
the purpose of energy managementinclude communication interfaces and a communication
network. These elements are odtside the scope of the framework in this document and ar
sually selected by the utility to be the same for all customers. Nevertheless, within the home
ne HES gateway (ISO/IEC 15045 series), HES networks (ISO/IEC 14543 series) and interface
SO/IEC 10192 series),~are recommended if accommodated by the direct load contrg
rogramme.

T~ =

.3.4 Prices-to-devices

In the prices-ste-devices method of distributed load control, utility prices and any even
otifications\(shall be communicated directly from the utility to smart appliances. Figure

—

D O =

=

—

illustrates:the architecture of distributed load control using prices-to-devices. The gatewa
rovides" protocol translation between the utility WAN and the HAN. If the customer denig
ermission for prices-to-devices, the customer can opt out of the programme or configur

nnected appliances or the gateway to ignare pricing data

Such smart appliances shall be programmed to understand the price or event messages and to

respond accordingly with reduced consumption where appropriate. Smart appliances ca
respond to price or event messages from the utility in one of the following ways or in other way
to be developed by appliance manufacturers in consultation with utilities such as:

— load reduction in a limited number of levels;

NOTE The number of energy reduction levels is determined by the appliance manufacturer after considerin
the design, usability, functionality, and market condition of the appliance. For example, four or five possibl
power consumption levels would be able to be specified.

n
S

9
e

— adjusting the operating temperature of an appliance or the set point of a temperature-

controlling appliance.


https://standardsiso.com/api/?name=b6cd5a01225b6816f144946cc28e1733

- 28 — ISO/IEC 15067-3:2024
© ISO/IEC 2024

EXAMPLE A thermostat controlling a heater or air conditioner during a period of higher priced electricity.

The customer shall always have the option to override these actions and to resort to full power
usage or different energy consumption modes.

—

data. Therefore, the energy managementeffectiveness of prices-to-devices is limited by

~l

~J

Tlhe methods‘for’energy management using the HES energy management framework in 5.1 ar
qiescribed in(Clause 6. In this Clause 7, each application method is explained in words an
I

HES enhergy management model. The logical models in this document are intended to show th
relationship among these elements without implying a particular design or installation.

Grid power n—:.l _
HES g

network

\ ' Gateway
Price and | —
event data _r L

= : Inside house

IEC

Figure 6 — Price-to-devices

he absence of the EMA precludes allocating limited energy among the smart appliance
mvolved in prices-to-devices. Instead, each*appliance responds independently to utility pric

2

()

the capabilities of algorithms déesigned into smart appliances, and

the lack of a whole-home management of energy provided by an EMA to allocate powg
among the appliances.

—

HES energy management use-case models and messages

.1 Introduction‘\to energy management use-case models and messages

ustrated with physical and logical models. These models are based on the elements of th

O O O

Since the consumer-centric model builds upon and expands the utility-centric models, the utility-
centric models are presented first. Information flows to support these models are included. Use-
case models of the utility-centric HES energy management options described in 6.3.1 are
specified in 7.2. 7.3 specifies generic logical and physical models for the consumer-centric HES
energy management system described in 6.2.1. Generic messages exchanged between the
elements of the HES energy management models supporting the use cases are specified in 7.4.

In the following cases, reference is made to power and kilowatts. With a change of terminology,
these cases can apply to other utilities, such as gas, water, fuel oil, or heat flow (for district or
central heating). The materials presented here constitute a framework for energy management
and are not specific to a particular HAN communications protocol. A formal lexicon for energy
management elements will be specified in a future standard (ISO/IEC 18012-3).
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7.2 Logical and physical models for utility-centric HES energy management
7.21 Structure of utility-centric management models

Models for utility-centric methods introduced in 6.3.1 are presented here. In these use cases,
the EMA is not present because the utility can send information

— non-electronically to the customer,

— electronically to a utility-supplied user interface, or

- G:Ubtlull;bd“y Iuy a—chrect aigllai to app“allbca as aylccd Iuy the—customet (illuiuu‘illg
appliance actuators, such as thermostats).

7.2.2 Case 1: local control

Uocal control is illustrated in Figure 7 and Figure 8.

Gateway

> c

g

Home control system medium

U = User interface

= HES interface
IEC

Figure 7 — Case "1:-local control, physical model

User
interface

Gateway

A
Utility wide

area network
(outside the home)

IEC
Figure 8 — Case 1: local control, logical model

Some local control schemes involve no electronic communications to the customer, in which
case the models in these figures do not apply. Typically, a static two-tier rate is announced by
the utility to customers. In more sophisticated local control, the utility can establish:

— peak and off-peak rates that change with appropriate notice;

— the times for peak and off-peak rates;
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— multiple-rate levels, such as time periods for low rates, medium rates, high rates and
emergency rates. It is possible for the latter rate to be unusually high in order to indicate an
emergency condition.

NOTE As the number of pricing tiers grows and the time of transition becomes variable, local control pricing
becomes similar to the real-time pricing associated with distributed control.

In all of these variations of local control, the possible communication messages, if there are
any, between the utility and the customer consist of an indication of which price level is in effect.
Therefore, signals flow in one direction from the utility via the gateway to a user interface, as
il notratad in tha nhyvocioal and laniaal madAle Tha ionr intarfacna $vnioallyy o linA by tha gdilidy
llustrated-n-the-physical-andHegical-models—Hhe-userinterfacetypicatly-supplied-by-the-utiity,
can consist of indicator lamps on a special unit with markings to indicate whether peak or, off-
peak or any intermediate rates are in effect. The signals controlling this user interfacelarp
usually not available for customer equipment such as an EMA.

7.2.3 Case 2: direct control without supervision

jww |

irect control without supervision is illustrated in Figure 9 and Figure 10. Some direct-contrg
rogrammes use proprietary communications from the utility to the appliances being controlled,
nereby bypassing the gateway, HES network, and HES interfaces.

=0

A
A Gateway
\'4

o >

A A
VAN VAN
¥ ¥

O

Home control system medium

A = Appliance

) = HES interfaeé
IEC

Figuret9.~ Case 2: direct control, physical model

Appliance

Gateway Appliance

L S Appliance
Utility wide

area network
(outside the home)

IEC
Figure 10 — Case 2: direct control, logical model

The utility enables or disables the operation of specific appliances. This case is representative
of direct load control. Many direct-control programmes consist of one-way communications from
the utility to the customer appliances, as illustrated in Figure 10. The utility messages are
usually limited to specifying which appliance is to be turned-off or to be restored to operating
status. The utility does not know if the control signal actually reached the appliance or if the
appliance was operating. An improved option for direct load control schemes includes
acknowledgement that the control signal was received.
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7.2.4 Case 3: direct control with supervision
7.2.41 Case 3: physical and logical models

Direct control with supervision is illustrated in Figure 11 and Figure 12.

A A U
D PaN VAN Gateway
A4 Y N4
A A
PaN VAN
N4 A4 A4
A = Appliance

U = User interface

= HES interface .

Figure 11 — Case 3: direct control with supervision, physical model

User
interface
Appliance
Gateway Appliance
Utility wide Appliance

area network
(outside the home)

IEC
Figure 12 — Case 3y direct control with supervision, logical model

(Gase 3 accommodates moretadvanced direct control with two-way communications. This cas
llows the utility to verifythat specific appliances are responding to control. Also, the utility ca
etermine the effectiveness of load shedding and, therefore, can detect "free-riders": customer

here the controlled-toad never attempts to use energy during the controlled time period.

ypically, these customers are not home and the appliances are not operating during th
ntrolled periad;

ase 3 also allows the utility to institute control over the demand for power by setting a limit o
ower during a specified interval. The following expanded set of messages supports Case 3.
serinterface is included because some implementations allow the user to override a direg

[/2 = )

[

—_. > D

Ipadycontrol signal. A cost penalty is usually assessed for overrides.

7.2.4.2 Utility information flows for supervised direct control
The following messages are sent from the utility for enhanced methods of direct load control.

— Which appliance will be controlled (turned-off) and for how long.
— For appliances that have multiple levels of power consumption, such as a heater, the utilit

y

can indicate the maximum level of operation (e.g. temperature) allowed instead of sending
a turn-off signal. This can consist of a specified reduction in the power demand of the

appliance.
— When a specific appliance will be controlled, and for how long.
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How often an appliance is likely to be controlled. Alternatively, the customer can be told
when the next control time is likely after the present one is being announced.

The priority level of the control. The customer should always have the option of overriding
the control.

The approximate cost consequence if the customer overrides the control. The customer is
not expected to have an EMA. Appliance interaction is conducted by the utility via a
sophisticated gateway. This gateway also controls any display device involved in direct load
control.

—

—

.2.4.3 Customer information flows for supervised direct control
he following messages are sent from the customer or from customer equipment.

Static information about the controlled device: name and type of device, locatign,ef device,
name of customer, typical power consumption, maximum power demand (n‘an interva
(typically 15 min, or should be specified), amount of power that can be shed'by load contro],
maximum duty cycle (to indicate how often the device can be safely controlied).

NOTE The typical power consumption would be able to change with time. The afnount of power that can b
shed by load control is an average value. This set of values depends on the_appliance design and deman
response programme.

o O

o8

Historical information about the controlled device: date and time the last control comman
was received and whether it was accepted (whether the customer allowed the device to b
controlled), number of control commands and acceptances during a specified periog
amount of load shed during the most recently accepted control command, average loafd
shed during a specified period, reduction in power demand during a specified period.

()

—_

Device operating status: on, off, operating level (if.dppropriate), out-of-service, under direg
load control. An unpowered (off) device can qrcannot respond with this message.

=)

Customer acceptance or rejection of utility\plans to control a specific appliance. A reaso
for rejecting direct load control can be provided: customer choice, life-safety device, device
out of service, etc.

.2.5 Case 4: utility telemetry services

tility telemetry services are illustrated in Figure 13 and Figure 14.

Appliance
Lg_‘ |_<A>_‘ L<LJ>_| Gateway cluster
controller

A A M
D D
1 1Y T Yo

T

A = Appliance .
M = Utility meter Security
U = User interface cluster

© = HES interface controller

IEC

Figure 13 — Case 4: utility telemetry services, physical model
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Figure 14 — Case 4: utility telemetry services, logical model

Tlhis case accommodates a variety of new value-added services being congidered by som

Nevertheless, the pathways for such messages will likely be between a(gateway and one g
more local application cluster controllers, similar to the EMA. The local’eontrollers, shown i
Rigure 13 and Figure 14 as an appliance cluster controller and a security controller, exchang
messages with specific appliances or an application cluster (eontroller, as specified i
50/IEC 10192-4-1.

n example of a utility telemetry service is appliance manitoring and diagnosis. A customsg
ould subscribe to this service where the utility periodieally tests the operation of a specifi
ppliance. The utility initiates a built-in test sequence inxthe appliance and reads the result. An
roblem requiring customer notification is presented oh a local user interface.

= >

essage sets to accommodate remote appliance diagnosis contain the test sequenc
identification code. The appliance responds@ith the result code of the test procedure. Futur
ppliances will possibly allow the utility to~download special test sequences into the applianc

An important factor to consider as value-added services, including remote testing, is th
quantity of data to be communicated between the utility and the customer. The control channg
(Class 1) of HES is not intended for large volumes of data. It is important to allocate a
mformation channel, defined in the HES architecture, for this purpose.

7.3 Logical and physical models for consumer-centric HES energy management
7.3.1 Structure’of consumer-centric management models

Tlhe typicall>eomponents for energy management are shown as the physical model g
components sharing an HES HAN in Figure 15. The logical relationship among the component|

oundary between the WAN outside the home, which can be used for energy management dat

utilities. It is not possible to anticipate all messages necessary to support services to be defined.

dr into the EMA. In the latter case, the controller is acting as a test instrument for the appliancs.

2> O I = 4

O =

<

O D O

= D

af an HES energy management system is illustrated in Figure 16. The gateway is the logica

nd_the HAN inside. The HES interface shall be the modular communications interface specifie

in ISO/IEC 10192-3.
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7.3.2 EMA information flows
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Figure 15 — Customer-centric HES energy management, physi¢al model

Figure 16 — Customer-centric HES energy management, logical model

nergy management is onelof many application clusters possible in HES. As shown i
igure 16, the EMA can be linked to other HES application clusters including a master commo
ser interface that can..co-ordinate HES applications. Examples of co-ordination includ
cheduling and application-cluster interaction. The co-ordination function is specified i
50/IEC 10192-4-1_Fhis function can be located in an application, as a separate device, @

HMA information flows to appliances and PER depend on the capabilities of these devices. Fa
example some appliances can be designed to respond to on and off messages while mor

= D (D I 3

=

[®mN())

The signals between the EMA and appliances are similar to those defined for Case 3, direct
control with supervision. The fundamental difference is that all decisions about appliance
control are made locally based on real-time price data. The EMA can calculate the cost

consequences of appliance and PER operation.
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Appliances can include indicators and controls for energy management. For example, the EMA
can optionally determine that an appliance should not be operated. If the user attempts to run
that appliance, a lamp on the appliance can indicate that the operation is deferred by the EMA.
Furthermore, the user can be allowed to override this decision by pressing a special key on the
appliance. A display on the appliance or on a nearby home automation control panel can tell
the user the cost consequences of overriding the EMA. The user is now making an informed
decision on spending money for energy.

The same set of messages between the EMA and appliances is required as defined in Case 3
iR—2-4-2—Thefolowing-additional-messages—are-needed-
d) From the EMA:

1) data about the cost of operating the appliance in the operating mode requestediby th
user;

14

2) data suggesting operating modes and costs that will save money;

3) arequest to reduce average power consumption by a stated percentage. Note that thi
command is intended for appliances with intelligent controls. Most appliances will not b
able to respond to such a request. Most will be able either to operate normally or to sto
operating completely. Others would be able to operate in specified modes, as directe
by the EMA;

4) which PER will be controlled (turned-on, charge or discharge), when, how long and how
much;

O O (O O

5) for PERs that have multiple levels of power gengration, such as FCs, the EMA cah
indicate power-up or power-down.

K) From appliances connected to the EMA:

1) confirmation of the mode of operation setby the user;

2) manual operation of the appliance or the PER by the user;
3) user request to override control of the EMA;

[oN

4) power being consumed by theappliance, being stored by the battery, being generate
by the PER or power being.provided by the battery. This information can be compile
for bill disaggregation: a hkilljthat shows how much power each major load is consuming.
Also, the utility can request that these data be uploaded for a load survey.

[oN

d) Automatic adaptation toreal-time pricing

=)

1) It is possible that\some appliances will eventually be able to adapt energy consumptio
in accordance'with the price of electricity directly. This means that part of the algorithr
planned for'the EMA will possibly be built into future appliances.

=)

2) The messages between the EMA and the appliance convey the current price and th
anticipated duration of this price level.

()

d) Emergency load control

1) Ukhe utility issues an emergency notice that supplies are limited and a specific level of
power consumption should not be exceeded. The EMA would be able to calculate the
demands of all operating appliances tao achieve this limitation Some netwarkef
appliances have been marketed that interleave operating cycles among major
appliances to limit the demand peak.

2) It is possible that an intelligent appliance is able to control demand to a desired level
automatically. The command sent to such an appliance would simply indicate the
maximum energy consumption for a specified period of time.

3) The utility commands to the EMA specify the maximum power availability and the time
allowed to shed loads. The EMA should confirm acceptance of the power reduction within
the specified time or the customer can be disconnected from the grid.
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e) Power consumption:

1) Some utilities gather power consumption statistics from major appliances for load

planning purposes. Others offer these data to customers in a scheme called "bi

disaggregation". This shows the customer consumption by major appliance to explain
the bill and encourage conservation. Such appliances should be outfitted with power
meters. It is possible that current meters are adequate if the appliances are primarily

resistive loads.

2) Commands to support power consumption consist of polling the appliances by the EMA.
Each appliance returns the energy consumed since the last poll. Ancillary commands to

initialise or reset power measurement in the appliance can be provided. The EMA ¢a
also communicate with the electric meter to gather whole-house consumption data’

3) The utility can choose to communicate with the EMA to request power recording/and t
upload data accumulated by the EMA. The controller would be responsible for gatherin
and averaging the data and producing a summary report.

7.4 Messages for HES energy management
7.4.1 Overview of HES energy management messages

Tlhe following messages are specified for commands, status reports, or data to be exchange
mong the logical components in the HES energy management system model. This messag
slet does not imply that all energy management components can.or shall support the feature
of each message. Messages shall be chosen in accordance with the needs of a specifi
implementation. These messages represent a varietya of functionality, not necessaril
implemented in any one system.

—

he objective of this message set is to provide @, bounded set of choices for HES energ
anagement messages to facilitate interoperability. This document specifies choices from
ounded set. A developer of an interoperabilitysframework based on ISO/IEC 18012 can writ
ML schema with a manageable data set. Afuture standard that will include a lexicon of thes
essages is under development (ISO/IEC™18012-3).

7.4.2 HES message list

7.4.2.1 General

m

ach message can be sefnt)to a single device, to all devices (broadcast), or to a predefine
roup of devices.

«Q

7.4.2.2 Gateway-<— user interface

Tlhe user interface can indicate one of a set of predefined price levels for energy. Alternatively
he user intérface can display price data, changes in the price tiers and applicable times.

—

N
Price”data, changes in price tiers and applicable times would be able to be displayed in characters or graphic

OTE, 1-»-Predefined price levels would be able to be indicated by multiple lamps, each corresponding to a leve].

n

O

< O O 0O Q

[OJ OO RS

£

rhages sent by the utility via the gateway.

Messages sent to the user interface contain the following data:

a) on or off
1) Turn on the addressed indicator lamp in the user interface.
2) Turn off the addressed indicator lamp in the user interface;
b) rate tiers, or unusual conditions;
c) cost of override.

NOTE 2 The intent is to inform consumers of the cost of overriding a direct load control signal.

NOTE 3 Manufacturers have flexibility to choose user interfaces for displaying pricing data. Such data can b
presented in a text string or using graphical icons.

e
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7.4.2.3 Gateway «—— appliances

Messages sent between a gateway and appliances:

a) on/off messages

1) Turn off the addressed appliance for a specified duration.
2) Turn on the addressed appliance.

NOTE 1 This message is sent either to the appliance or to a power module that controls the flow of power into
the appliance The specified duration parameter is optional

—

Q

.4.2.4 Gateway « HES EMA
he following commands involve the exchange of data in character format.

) Rate dataldpdate

)CRate data

Level of consumption

O

1) Limit the addressed appliance operation to a specified maximum power for acspecifi
duration.

2) Remove any power restriction from the addressed appliance.
Time of restriction

1) Notify the addressed appliance of the start time of a specified restriction and th
anticipated duration.

()

2) Notify the addressed appliance how often a specified restriction'‘will be instituted.

[4%

3) Notify the addressed appliance about the start time of a spécified restriction after th
present restriction ends.

Priority of restriction

1) Assign a priority level to the addressed appliance for future on/off or restrictioh
messages.

NOTE 2 It is assumed that there is prior agreement on/ffe' number and meaning of priority levels.
Appliance report

1) Request specified report from addressed appliance.

2) Provide requested report from addressed appliance to the gateway.

3) Specified reports include static information, historical information, device operatin
status, customer acceptance or rejection of load control and the reason, if available. Th
contents of these reports are described in Case 3in 7.2.4.

(@]

[4%

NOTE 3 The format of the feports consists of parameters that can be identified by field position or by keyword.

1) TheEMA queries the gateway for the availability of new rate data.
2) Ihe gateway responds with the time and date of the last rate update.

1) The EMA queries the gateway for a download of rate data.
2) The gateway downloads the rate data.

NOTE 1 The format of the data will be defined. It would be able to follow the format used for wide area
communications between the utility and the gateway.

NOTE 2 The rate data can include fuel type and time-of-renewables availability.

7.4.2.5 EMA —— appliances, PER

The following messages between an EMA and appliances or PER equipment depend on device
capabilities.
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Appliance or PER capabilities

1)

2)

The EMA queries an addressed appliance or PER about device information and energy
requirements.

An appliance responds to a query from the EMA with static information (see Case 3 in
7.2.4) including data about nominal energy consumption and, if available, data about
peak consumption, consumption by operating mode and ability to reduce energy
consumption upon request. The latter parameter can indicate that the appliance is in a
critical mode that should not be interrupted or involved with life-safety operations.

generation (W), remaining electric power (kWh, %) and momentary charge or discharge
electric power (W), current (A), voltage (V).

Appliance control

1) The EMA requests the addressed appliance to turn off or to limit operating modes gr
power consumption to a specified level or percentage of peak usage)within a specified
time interval and with a specified urgency.

2) The EMA requests the addressed appliance to resume operating without any mode qr
power restriction.

3) The addressed appliance responds with acceptance and confirmation or rejection of thp
request from the EMA or indicates that it is turned off, out-of-service, or under manual
control.

4) The EMA informs an addressed appliance abodt the cost of rejecting the previoug
request for energy consumption reduction.

5) The EMA informs an addressed appliance about recommended operating modes with
various degrees of conservation.

PER control

1) The EMA requests the addressed RER to turn-on, discharge and power-up to switch the
electricity source of some loads.ffom the grid to the PER.

2) The EMA requests the addressed PER to turn-off, standby and power-down to switch
the electricity source of some loads from PER to the grid.

3) The EMA requests the" addressed PER to charge in order to have the PER storp
electricity.

4) The addressed PER responds with acceptance and confirmation or rejection of the
request from theyEMA with a reason (out-of-service, user override, etc.).

5) The EMA jnforms an addressed PER about the cost of rejecting the previous request fgr
energy generation.

Applianceenergy consumption

1) The JEMA requests that an addressed appliance report energy consumption for the
previous specified time interval.

2)> The addressed appliance responds with the energy used (kWh) or indicates that it was
ﬁ'F'F or nll" f\'F in‘\lif‘ﬂ

e)

PER energy generation

1)

2)

The EMA requests an addressed PER to report energy generation for the previous
specified time interval.

The addressed PER responds to a query from the EMA with

i) static information including data about measured cumulative generated power (Wh),
ii) measured cumulative exported power (Wh),

iii) a history of momentarily measured generated power (W),

iv) measured momentary exported power (W),


https://standardsiso.com/api/?name=b6cd5a01225b6816f144946cc28e1733

ISO/IEC 15067-3:2024 -39 -
© ISO/IEC 2024

v) measured cumulative charge or discharge electric power (Wh), and

vi) a history of momentarily measured charge or discharge electric power (W), current
(A) and voltage (V).

7.4.2.6 EMA «—— user interface

T

a

he following messages specify user interactions with the EMA.

) User inputs

Qo Z

—

fq

~l

> Q

D0 0 Z

eleted. A future network management computer would be able to handle automatic configurations.

4 A : [ HH ot I} ] n
I INuaTrerivdl Udatada pruovidinyg a 1TTTUTIUy TTIciryy DUuuUycl.

)
2) Appliance operating preferences by appliance name, mode of operation, timées, af
operation and priority relative to other appliances.

) Displays for user

1) Numerical data about monthly energy consumption with optional bill disaggregation bjy
major appliance.

2) Numerical data about the present and projected energy tariff.
3) Optional displays for energy management system configuration;

OTE Interactive menus would be able to configure the energy management syStem as appliances are added and

.4.2.7 EMA —— meter

he following commands apply to electronic meters with"communications capabilities.

OTE It is possible in some installations that the meter fungtions as the gateway. Therefore, commands defineld
r the gateway would be able to be appropriate here.

) From EMA

1) EMA requests consumption data from“the meter for a specified period and peak usag
(the demand), if available.

()

2) Additional parameters can be-requested depending on the meter functionality.’

) To EMA
1) The meter responds with ‘consumption data, demand data and applicable time period.
2) Additional data can.be returned depending on meter capabilities and requests from thg

EMA.
.4.2.8 EMA —— other controllers
ontrollers canncommunicate messages for co-ordination or to announce unusual conditions
bquiring action by other controllers.
OTE (Eor example, the EMA would be able to request that an HVAC unit reduce energy consumption. If the homle
ptomation network includes an HVAC applications controller, the EMA message would be sent to the HVALC
britroller rather than to the appliance. This routing would be appropriate if the HVAC controller contains algorithrrls
r mnnnging the npnrnﬁng characteristics of the HVVAC nqllipmonf

1.

In the United States, ANSI C12.19 specifies a set of tables with parameters that define meter capabilities. A
meter manufacturer selects a subset of features to incorporate in a particular meter model. The first table in a
meter identifies which features are available in that meter and defined in subsequent tables.
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Annex A
(informative)

Building energy management

To facilitate the comprehension of the HES energy management model, an example of a
building energy management system is presented in Figure A.1. The functions are very similar
to the HES model using typical equipment icons. The grid communications network and building

etwork do not lIQlIQ”y use the same communications prntnrnl

Tlhe building control system manages the power source and power sink entities in the buildin
im accordance with rules set by the building operator. The operator considers the availability g
Ipcally-generated power and information provided by the utility via the data associated’with th
power exchange entity.

Tlhe HES energy management model does not assume the presence of a building operator. |
ne HES environment, one or a combination of the following entities participates in performin
gnergy management:

—

- locally-generated and stored power;

- alocal microgrid or aggregator or utility;

- devices in the home such as the energy management agéent (EMA);
- electrical energy measuring system (EEMS);

- smart appliances; and

- the user.

(o]

()

=)
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