IEC/TS 62654:2012(E)

IEC/TS 62654

Edition 1.0 2012-08

TECHNICAL
SPECIFICATION

O
’&\‘o
| )

Netwprk-based energy consumption measur@nt — Energy saving systgm —
Conceptual model A



https://iecnorm.com/api/?name=4bcdc4686d5c9058ab739bcc92723468

IEC Central Office
3, rue de Varembé

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2012 IEC, Geneva, Switzerland

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester.
If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

CH-1211 Geneva 20 info@iec.ch

Switzerland www.iec.ch
About the IEC
The Intefnational Electrotechnical Commission (IEC) is the leading global organization that prepares-and publishes
Internatignal Standards for all electrical, electronic and related technologies.
About |JEC publications
The techhical content of IEC publications is kept under constant review by the IEC. Please maké-sure that you|have the
latest edition, a corrigenda or an amendment might have been published.
Useful lipks:
IEC publigations search - www.iec.ch/searchpub Electropedia - www electropedia.org
The advahced search enables you to find IEC publications The world's leading online dictionary of electfonic and
by a varipty of criteria (reference number, text, technical electrical terms, containing more than 30 000 terms and
committeg,...). definitions’ in*English and French, with equivalenf terms in
It also pives information on projects, replaced and additional€languages. Also known as the Intgrnational
withdrawn publications. Electrotechnical Vocabulary (IEV) on-line.
IEC Just Published - webstore.iec.ch/justpublished CGustomer Service Centre - webstore.iec.ch/csc
Stay up t¢ date on all new IEC publications. Just Published if you wish to give us your feedback on this piiblication

details all new publications released. Available on-line and

also oncs

a month by email.

or need further assistance, please con
Customer Service Centre: csc@iec.ch.

act the



mailto:info@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://webstore.iec.ch/csc
mailto:csc@iec.ch
https://iecnorm.com/api/?name=4bcdc4686d5c9058ab739bcc92723468

IEC/TS 62654

Edition 1.0 2012-08

TECHNICAL
SPECIFICATION

Netwprk-based energy consumption measurement — Energy saving system —
Conceptual model

INTERNATIONAL

ELECTROTECHNICAL

COMMISSION PRICE CODE T
ICS 29.240.30; 33.040.40; 35.110 ISBN 978-2-83220-306-4

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=4bcdc4686d5c9058ab739bcc92723468

-2- TS 62654 © IEC:2012(E)

CONTENTS

FOREWORD ...ttt ettt et et ettt et et e et e et e et e et e e et a e e enns 4
INTRODUGCTION ..ottt et et e e e e e et e e e e et et s e e e e aa e e et e e et aeen e et e enaeeneeen 6
LS T o oY o 1 PR 7
2 Terms, definitions and abbreviations ....... ..o 7
2.1 Terms and definitions ... 7

2.2 ADBDBreviations ... ... 8

3 Spegcification of operating modes..........cooiiiiiiiiiiii e 0 8
4  Arghitecture and basic functions of ESS ... A 9
4. ESS NetWOork ..o e e 9

4. ESS SEIVEI ..y T 9

4.3 ESSclient .o O 10

5 Fuhpctional requirements of ESS ... T 12
5.1 Functional requirements of ESS server..........cooooeviii L, Lo e 12
511 General ..o S 12

5.1.2 Network interface with ESS client.............. 0 i b 12

5.1.3 Support of EPCM protocol ... S e 12

5.1.4 Gathering and monitoring of energy sonsumption information.............}...... 13

5.1.5 Provision of basic user interface,. . s . 13

5.1.6 Types of ESS SeIVers .....coi ey eeuniiiiiiiiieei e b 13

5.1.7 Support of sleep mode........ 0 e 13

5.1.8 Automatic cut-off of pasgive standby power of HED ................c..coo e, 13

5.1.9 Re-supply of AC powerfo HED ........cooviiiiiiiiieeeeeeee e e, 13

5.1.10 Study of standby miede ..o b 14

5.1.11 Internal interface with existing home network................cooooii e, 14

5.1.12 External interface with electric power service provider.............ccccoocei e 14

5.1.13 Demand and supply management of renewable energy ..............c...... e 14

5.1.14 Estimation of monthly electricity rate ............cocooiiiiiiii e, 14

5.1.15 Proqvision of advanced user interface ..............ccooiiiiii 14

5.2 Functiohal requirements of the ESS client............cooooiiiiiiiii e 15
B.2. 80 ) GENEIAL e b 15

572:2 Network interface with ESS server..........ooo e 15

5:2.3 Support of EPCM protocCol .......cccoiviiiiiiiiiiicieeeieeeeeeeeeeeeeee e 15

5.2.4 Measurement of energy consumption .........c..coiiiiiiiiiiii 15

5.2.5 Provision of USer Settings ......c.cooiiiiiiii 16

5.2.6 Energy usage Modeling .....ccuiiiiiiiiii e 16

5.2.7 Types of ESS ClieNtS ... 17

5.2.8 Support of protection CirCUit..........cooiviiiiii 17

5.2.9 Internal DC power CONtrol ... .o 17

5.2.10 Automatic cut-off of passive standby power of HED ............ccccooiiiiiiinni. 17

5.2.11 Re-supply of AC power t0 HED ... 17

5.2.12 Operation MOAES ......couiiiiiii e 17

6 Classification Of ESS ... .. e 18
6.1 Classification Of ESS SEIVEr ...ccuuiiiiiiii e 18

6.2 Classification of ESS ClieNt ... 18


https://iecnorm.com/api/?name=4bcdc4686d5c9058ab739bcc92723468

TS 62654 © IEC:2012(E) -3-

7 Energy consumption measurement of HED ..., 19
Annex A (informative) Energy consumption measurement of ESS client........................... 20
71 0] [T Yo = o 2 /278 PP 24
Figure 1 — Architecture of energy saving SYStem ... ... 9
Figure 2 — Basic functions of an ESS server and its possible extensibility............................. 10
Figure 3 — Basic architecture of ESS Client ..o, 11
Figure 4 — Example of non-network energy measurement device ...........cooooviiiiiiniiniinenn, 19
Figure A.1 — Measurement in off mode of the ESS client...........ooviieiieeiieiiiiiiiieiieeeecen 20
Figure [A.2 — Measurement in standby passive mode of ESS client........................... . L 21
Figure [A.3 — Measurement in standby active mode of an ESS client ...................;and 21
Figure JA.4 — Measurement in on mode of an ESS client.........cc.coooi g b 22
Table 1 — Operating mode of ESS serverand client............coooiiiiiiim o b 8
Table 2 — Functional requirements of ESS server .........cooooiiiiiiiimc M he, 12
Table 3 — ESS server types ..o S 13
Table 4 — Functional requirements of ESS client...............c b 15
Table § — An example for measurement items, range angd-résolution............................ b 16
Table § — User settings of ESS client.........cooiiiiii 0, 16
Table 1 — ESS client types ..o O e 17
Table § — ESS server Classes .....coovviiiieicarm b 18
Table 9 — ESS Client ClasSes.. ... 8 e 18

Table A.1 — Conditions for measurementiin’'on mode and performance evaluation
T aTe [ToT=T= PO PP TPSUUPRPNRUPRPI PRPUR 23



https://iecnorm.com/api/?name=4bcdc4686d5c9058ab739bcc92723468

1)

2)

3)

4)

5)

6)

7)

8)

9)

The main task of IEC technical committees is to prepare International Standa
exceptional circumstances, a technical committee may propose the publication of a te
specifi¢ation when

—4 - TS 62654 © IEC:2012(E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

NETWORK-BASED ENERGY CONSUMPTION MEASUREMENT -
ENERGY SAVING SYSTEM - CONCEPTUAL MODEL

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization co
a” oréa ETe€ ;""'; et mittees ‘;"; E”" vAvrey TE GQ" © S ©
intermpational co-operation on all questions concerning standardization in the electrical and electronic f]
this ¢nd and in addition to other activities, IEC publishes International Standards, Technical .Speci
Techhical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred) to
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee ir]
in the subject dealt with may participate in this preparatory work. International, governmental 3
govefnmental organizations liaising with the IEC also participate in this preparation. |IEE -collaborate
with |the International Organization for Standardization (ISO) in accordance with conditions detern
agre¢ment between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as neatly-as possible, an inte
consensus of opinion on the relevant subjects since each technical committee has representation
interg¢sted IEC National Committees.

ublications have the form of recommendations for international tuse 'and are accepted by IEC
ittees in that sense. While all reasonable efforts are made to €psure that the technical conter

transparently to the maximum extent possible in their, national and regional publications. Any di
betwgen any IEC Publication and the corresponding nationatl or regional publication shall be clearly ind
the I3tter.

IEC f{tself does not provide any attestation of conformity. Independent certification bodies provide cd
assepsment services and, in some areas, accessto IEC marks of conformity. IEC is not responsible
serviges carried out by independent certificationdbodies.

All ugers should ensure that they have the jatest edition of this publication.

No lipbility shall attach to IEC or its directors, employees, servants or agents including individual exp
mempers of its technical committees @nd IEC National Committees for any personal injury, property d3
othenl damage of any nature whatsoeever, whether direct or indirect, or for costs (including legal fg
expehses arising out of the publication, use of, or reliance upon, this IEC Publication or any o
Publications.

Attention is drawn to the(Normative references cited in this publication. Use of the referenced public|
indispensable for the correct application of this publication.

Attenftion is drawnto\the possibility that some of the elements of this IEC Publication may be the s
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.
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the required support cannot be obtained for the publication of an International Standard,

despite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is the

future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC 62654, which is a technical specification, has been prepared by technical area 12: AV
energy efficiency and smart grid applications, of IEC technical committee 100: Audio, video
and multimedia systems and equipment.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
100/1928/DTS 100/1987/RVC

Full information on the voting for the approval of this technical specification can be found in
the report on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this publication will remain unchangéd until
the stqbility date indicated on the IEC web site under "http://webstore.iec.ch"-in\tHe data
related|to the specific publication. At this date, the publication will be

« trarnjsformed into an International Standard,
* recopnfirmed,

* withdrawn,

* replaced by a revised edition, or

+ ameénded.

A bilinqual version of this publication may be issued at a‘later date.
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INTRODUCTION

Due to unusual climate change such as global warming, the need for technologies regarding
energy efficiency and reduction of carbon dioxide emission through energy saving and
efficient energy usage is growing. Especially in the IT industry, although its energy
consumption is low compared to other business areas, an increase in energy efficiency for
whole business areas is expected by using IT technologies. For example, a substantial
reduction in energy consumption can be achieved in homes, where most of electrical energy
is consumed.

As technologies evolve, the number of electric appliances in homes increases. Accordingly,

rate. I addition, for users’ convenience, many appliances including multi-media eqJdipment
are prgvided with remote controls, and become network-enabled. Thus, their standby ppwer is
increading considerably.

If the energy consumption of home appliances can be monitored or showniforeal time, [energy
consumption can be reduced by 10 % to 20 % according to statistics. Furthermgre, by
decreaping the standby mode power for the appliances that are not imuse, additional power
can be| saved. Besides, the use of renewable energies like solar energy or wind energy is
spread|ng in homes. Furthermore, smart grid, an intelligent power.network, is expectef to be
introduged soon. So a system that manages production, consumption, and sales of energy is
indispensable.

This specification defines an energy saving system (ESSY providing functions and architecture
for a network-based energy consumption measurement model of AV multimedia eqyipment
and sygtems, efficient usage of electric energy, intélligent energy saving, and a basic ppssible
platform in homes for future power network systéms. Specifically, it provides the following:

e baslic architecture of ESS;

e fungtional requirements of an ESS client;

e fun¢tional requirements of an ESS’server;

e clagsification of ESS clients;

e clagsification of ESS servers;

e engrgy consumption,measurement of home electronic devices;

e engrgy consumption’measurement of an ESS client.
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NETWORK-BASED ENERGY CONSUMPTION MEASUREMENT -
ENERGY SAVING SYSTEM - CONCEPTUAL MODEL

1 Scope

This Technical Specification defines the architecture and functional requirements of an energy
saving system (ESS) that measures energy consumption of each home appliance, including
AV multimedia equipment and systems, and shows how to reduce its standby power. With
respect to energy consumption measurements, this specification extends only to AC| power
enviroiments in premises.

2 Terms, definitions and abbreviations
For the| purposes of this document, the following terms, definitions, and abbreviations apply.

2.1 Terms and definitions

211
ESS sgrver

energy| saving system server
compohent of an energy saving system which gathers” power consumption data of home
electrid devices, measured by ESS clients through.communication between an ESS|server
and clignts

21.2
ESS cljent

energy saving system client
component of an energy saving system, which is physically located between an AC| power
sourceland a home electric deviceéo as to supply or to block AC power

Note 1 tp entry: An ESS client is, operated by AC/DC power and it measures the power consumed byl a home
electric flevice connected to the . ESS client. The result of the measurement is sent to an ESS server| through
commun|cation with the ESS sérver.

21.3
ESS nétwork

energy saving.system network
network that_consists of an ESS server and one or more ESS client(s) which communicate(s)
with th¢ ESS,server

21.4
EPCM protocol

electric power control and monitoring protocol

application layer protocol between an ESS server and ESS clients

Note 1 to entry: This protocol controls power of the devices connected between the ESS server and an ESS client
and gathers the power consumption data from the ESS client.

215

low-power communication module

communication module that supports low-power data transmission between the ESS server
and ESS clients and that has the dedicated power that processes the EPCM protocol

Note 1 to entry: A low-power communication module is a hardware module in an ESS client and is responsible for
low-power communication with an ESS server. It physically transmits data generated from a processing unit in an
ESS client and receives data from the ESS server. Low-power communication is essential to ESS clients so as to
minimize self-power consumption caused by frequent communication with an ESS server.
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2.1.6

home electronic device
device group that includes home appliances
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EXAMPLE Home electronic devices are multimedia equipment and systems, information appliances, home
network devices, etc.

2.2
EEC
EPCM
ESS

Abbreviations

Energy Efficiency Class
Electric Power Control and Monitoring
Energy Saving System

GUI
HED
LPCM
PLC
PnP

Graphic User Interface

Home Electronic Device
Low-Power Communication Module
Power Line Communication

Plug and Play

3 Specification of operating modes

Operatjng modes of ESS server and clients are specified in Table 1.

Table 1 — Operating mode of ESS,server and client

Mqde ESS server ESS client

Disconpected The ESS server is disconnected from_ all The ESS client is disconnected from al
external power sources. external power sources.

Off The ESS server is connected to a-power The ESS client is connected to a powe
source, does not perform any functions source, does not perform any functions
specified in 5.1, and cannot.be switched into specified in 5.2, and cannot be switched into
any other mode with the remote control unit, any other mode with the remote control unit,
an external or internal signal. an external or internal signal.

Standbj- The ESS server isrtonnected to a power The ESS client is connected to a powe

passive source, does not perform any functions source, does not perform any functions
specified in 54, but can be switched into any specified in 5.2, but can be switched info any
other mode-with the remote control unit or an other mode with the remote control uni{ or an
internal signal. internal signal.

Standby- The ESS server is connected to a power The ESS client is connected to a powe

active source, does not perform any functions source, does not perform any functions
spéecified in 5.1 except a basic communication | specified in 5.2 except a basic communjication
function for receiving a mode-change function for either receiving a mode-change
command from an external source, and can command from an ESS server or waiting until
additionally be switched into another mode an initial registration process finishes, and
with that external command. can additionally be switched into anothpr

IIIUdG VV;th that Gl\tcllla: \.;Ullllllalld.

On The ESS client is connected to a power

(measure) source and perfoms an energy consumption

measurement.

On The ESS server is connected to a power The ESS client is connected to a power

(communicate)

source, performs functions specified in 5.1,
and communicates with one or more ESS
clients or an external source.

source, performs functions specified in 5.2,
and communicates with an ESS server.
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4 Architecture and basic functions of ESS

4.1 ESS network

An ESS network consists of an ESS server and one or more ESS clients, as shown in
Figure 1. Each ESS client does not communicate with other ESS clients but the ESS server.
The communication is enabled by the no-new-wire communication method such as wireless
communication and PLC. Accordingly, it does not require extra wiring for configuring the home
ESS network. Note that the ESS server can provide various network interfaces according to
the network types that ESS clients can support. This specification does not specify the
network interface types between the ESS server and ESS clients.

Each )t)me electronic device (HED) can use the AC power provided from an ESS client
regardless of its type and networking feature. The user can utilize the power consymption
monitofing and power control functions for only the HEDs powered from ESS’)clients. This
means |that the user can connect only the desired devices to ESS clients and,can use the ESS
network services for the connected HEDs.

The ESS network can be configured separately from the existing hone, network and pfovides
functiops for energy consumption measurement, monitoring, and intelligent energy saving that
are different from device control services, data services, and multimedia services provided by
the existing home network.

Existing home network

Legacy Legacy
ome’ || nome |
appliance appliance
# \#1 #2
Electrical
N b U < > \ ESS(cs)Srver poer
power w seryice
/__/— T~ home gateway) proVider
ESS ESS ESS ESS
client client [ - el client client
#1 #2 #n-1 #n
) |
IEC 1620}12

ESS network

Figure 1 — Architecture of energy saving system

4.2 ESS-—server

As shown in Figure 2, the ESS server basically provides the physical link and upper layer
network protocol that enable network interfaces to ESS clients. Based on this communication
channel, the ESS server sends power control commands and gathers energy consumption
data in real time by using an EPCM protocol. Among EPCM applications in the application
layer, the basic application program processes the gathered data to display the consumed
power-related information in the form of text or GUI in real time.

The ESS server can be implemented to additionally support the existing home network
services. On the other hand, the existing home gateway or home server may include the
functions of the ESS server. In this case, the EPCM functions may be integrated into the
existing home network protocol or home network middleware. The ESS application program
can also be implemented considering the scalability and compatibility toward the home
network applications.
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Furthermore, the ESS server can also be designed to interoperate with future power service
applications (i.e. managing production and consumption of renewable energy, demand
response, smart grid applications, etc.) or with the network run by a power service provider.
By this extension of the network interfaces and application programs not only to the home
network but also to the power service provider, a variety of electrical power services can be
brought into home.

ESS server
Extensible functions for electric Extensible functions for home network
power service (optional) (optional)
< ESS applications > 0

T T 3 M

{ + EPCM API =
EPCM protocol ]_—_:> ANOD

+ : <

Network protocols

!

One or more
ESS network
interfaces

EC 1621/12

Figure 2 — Basic.functions of an ESS server and its possible extensibility

By utilizing the EPCM-protocol and basic functions of the ESS server, the following basic

applicdtions can betimplemented.

4.3

Real-time_electric power consumption monitoring application for each HED.

Redl-time total home electric power consumption monitoring application.

) ! : I b 1 £ I TR = 4 1 !
Sta DYy PUWCET TTUULITTY dpphiiativlin Dy THTUImYy TT=Us 1T Staliuiby T1TUuUc.,

User-configurable warning application that enables the users to set the rate, calculates the
estimated rate of the upcoming month, and alerts when the estimated rate is expected to
exceed.

Power control application that switches each device power into on or off and restricts the
use of a specific device during a specific period of time.

Secured remote power control and monitoring application for the users outside the home.

Other applications.

ESS client

An ESS client consists of an AC part and DC part, as shown in Figure 3. Additionally, a circuit
protection module that protects the circuit from over-current, electric leak, and electric arc,
can be added into the ESS client. The DC power on/off control module can also be optionally
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added to supply DC power only when home appliances are connected to ESS clients. Thus,
when an HED is not connected to an ESS client, extra power consumed by DC circuit in the
ESS client can be additionally saved.

ESS client

AC power —

AC part

(in)

A

A

AC power

output control

AC power
(out)

3

HED

AC-DC
conversion

=
=RergY

consumption

measurement |

Processing

unit

Low power
le—»{ communication
module

I

1

DC part

Figure 3 — Basic architecture of ESS client

ESE
seryer

EC 1622/12

Basically, an ESS client supplies AC power to a connected HED and can cut the supply of AC
power pff by an internal control signal from a processing unit. The internal control sighal can
be originally generated by either a\control command from the ESS server or an internal
softwalle module that detects standby mode of the HED. In case of AC power contrpl by a
controllcommand from ESS server, the related commands are based on the EPCM protocol.
However, in case of AC power control by an internal software module, if an HED i in off
mode, @ remote control unit.interface in the ESS client provides a way to re-supply tHe HED
with AC power and to switch the HED into standby-passive mode by detecting externa| signal
from a femote control'unit operated by a user.

A prodessing it in an ESS client gathers power consumption data from the [energy

consu

ption.méeasurement module and sends the gathered data to the

low-power

communicdtion module (LPCM), which finally forwards them to the ESS server by usjng the

EPCM |ptatocol. In this case, with a request of the processing unit, the energy consy

measu

mption
n data

such as electric current, active power, or energy consumed by HED connected to an ESS

client.

The LPCM also supports low-power communication, which minimizes the total amount of
power consumption for an ESS client during data transmission. In addition, for low-power
communication of additional ESS clients, the LPCM module can be switched to standby-active
mode through an ESS server’'s command.
consumption measurement module and processing unit can stop measuring operation and
wait for only the command to be switched into on mode.

In this standby-active mode,

the energy


https://iecnorm.com/api/?name=4bcdc4686d5c9058ab739bcc92723468

5 Fu

—12 —

nctional requirements of ESS

TS 62654 © IEC:2012(E)

This clause defines the functional requirements for ESS server and ESS clients.

5.1 Functional requirements of ESS server

5.1.1

General

The functional requirements for the ESS server contain the information details as shown in
Table 2.

5.1.2

An ESS
and co
networ
networ

5.1.3

Table 2 — Functional ;eq”i;ements of ESS server

Functional requirements

Network interface with ESS client

Support of EPCM protocol

E;Scitcions Gathering and monitoring of energy consumption information
Provision of basic user interface
Types of ESS server
Support of sleep mode
Automatic cut-off of passive standby power of HED
Re-supply of AC power to HED
Study of standby mode

ﬁﬁiittiigr?sl Internal interface with existing*home network

External interface with electric power service provider

Demand and supply management of renewable energy

Estimation of monthly electricity rate

Provision of @dvanced user interface

Network interface with ESS client

or the existing telephone or power line network.

Support of EPCM protocol

An ES

b server provides one or more wired or wireless network interfaces for exchanging data
mmands with ESS clients. In order to evade newly wiring problems for a new ESS
, it is recommended to connect an ESS server and ESS clients through a wWireless

S “server suppnorts an EPCM protocol for power control and power const mption
rr L L L

monitoring. Basic functions of the EPCM protocol are as follows. (The functional requirements

of EPC

M are not included in this specification.)

e The EPCM protocol provides a secure way for ESS clients in home to register to the only
one designated ESS server. In other words, EPCM protocol can provide the secured PnP
function.

e The EPCM protocol provides a method for the ESS server to send commands to ESS
clients in order to start, stop, pause, and restart measurement of energy consumed by the

con

nected HED.

e Depending on the measurement command, ESS clients send the measured power data to
the ESS server at the specified interval by using the EPCM protocol.

e The ESS server provides the method to check whether a specific ESS client is running or

not

through EPCM commands.
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e The ESS server can forcibly change the LPCM operation mode into one of active mode,
standby mode, and power-down mode in an ESS client through EPCM commands.

e The ESS server can forcibly switch the power of an HED connected to an ESS client
through EPCM commands.

e An ESS client can report to the ESS server whether any HED is connected to the ESS
client or not through EPCM commands.

e An ESS client can report to the ESS server on the status of power supply to HED by using
EPCM commands whenever it is changed.

5.1.4 Gathering and monitoring of energy consumption information

The E$S server gathers HEDs energy consumption data through the EPCM protogol and
proces$ the gathered data to show users the real-time energy consumption data _fgr each
device,

5.1.5 Provision of basic user interface

In order to provide the EPCM functions, the ESS server provides user.interfaces such as GUI,
touch g4creen, remote controller unit, etc. for showing users HEDs’ 4consuming power data in
real time and also for the control of the power of HEDs.

5.1.6 | Types of ESS servers

The E$S server can be implemented using any of multiple types in Table 3. This Tegchnical
Specification does not include specifications for the types (e.g. size, electric features).

Table 3 — ESS server types

Types of e
ESS skrver Descriptions
Implemented with ESS server functions added in the hand-held terminals such as PDA, nfobile
Type A
phone, etc.
Type B Implemented with ESS server functions added in the display devices such as wall-pad, TY, etc.
Type C Implemented with ESS 'server functions added in the home gateway or home server.
Type D Implemented with ESS server functions added in PC.
Tvpe E Implemented with ESS server functions added in the always on home appliances such as
yp refrigerators.

5.1.7 Support of sleep mode

The E§Siserver in normal operation mode can be changed to the sleep mode when o user
uses |t and nao—data 1o racaiad fea s DOQ Aot for o cnanifin tioa W\ i w-...nrd by a
user or any data is received from an ESS client in sleep mode, it can return to the normal

operation mode.

P=y
oot 1o recCCTve U O OO CCTItS TOT- o SpPCoIme—tTCT— vV ITCTT It 15 ToUST

5.1.8 Automatic cut-off of passive standby power of HED

The ESS server can find any HED that is not being used for a specific time by using the HED
energy consumption data from ESS clients. It has to determine the passive standby mode for
a specific HED. In this case, using EPCM commands, it can automatically block the passive
standby power for the corresponding HED by controlling the AC power output of an ESS client.

5.1.9 Re-supply of AC power to HED

Once an ESS client is switched off, the power source to an HED is blocked. In this case, the
ESS server can provide a user interface that users can make use of to supply power to the
blocked HED again.
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Study of standby mode

012(E)

Because the standby power consumption generally varies depending on the HED type, the
ESS server can learn the standby mode of a specific HED through a user interface. Based on
this learning program, when the corresponding HED operates for over the specific time in
standby mode, it can determine its standby mode and automatically block the standby power
as described in 5.1.8.

5.1.11

Internal interface with existing home network

The ESS server of type C defined in Table 3 (i.e., an ESS server quipped with home network
functions or a home gateway equipped with ESS server functions) can provide internal

networ
existing
home n

5.1.12

As shog
power
additio
server

e Adg
the
e Or
the
5.1.13

As Sm
surplug
can m
energy
service

5.1.14

The ES

consumed by HEDsthat are connected to ESS clients.

5.1.15

The ES

home networks, and also interoperability between ESS network and the e
etwork.

External interface with electric power service provider

wn in Figure 2, the ESS server can interoperate with the network run by an e
service provider. The users can interoperate with future (Smart Grid and

and the power service provider, the following methods can'be used.

ing a physical interface to the ESS server for directly connecting to the network
power service provider.

hdding an interface to the home gateway for indirectly connecting to the network
power service provider through WAN.

Demand and supply management of fénewable energy
art Grid furthermore evolves in the-future, home can produce renewable ener
energy, and demand power supply, if required. In this environment, the ESS
bnage the energy related information including home produced energy, con

supplying energy to the power service provider, and supplied energy from the
provider.

Estimation of monthly electricity rate

bS server can ,calculate the estimated monthly electric rate by analyzing the

Provision of advanced user interface

S server can provide the following advanced user interfaces.

for the
xisting

xternal
receive

hal services provided by the power service provider. For an-interface between the ESS

run by

run by

gy, sell
server
sumed
power

power

e Pro
env

VIStom ot USer Settmngs and atarm functions The ESS Server cam provi

de an

ironment for users to set the maximum monthly rate and can send alarms to users
when it is expected to exceed the specified amount after analyzing the current electricity
use.

e Power control of HEDs: The ESS server can provide an environment for users to switch

the

HED power to on or off through a user interface.

e Automatic power control of HEDs: The ESS server can provide an environment for users
to switch a specific HED to on or off in the specified period of time. In addition, depending
on the specified value, the ESS server can switch the power of a specific HED to on or off
in the specified period of time with no user intervention.
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5.2 Functional requirements of the ESS client

5.2.1 General
The functional requirements for the ESS client contain the information details as shown in
Table 4.
Table 4 — Functional requirements of ESS client
Functional requirements

Network interface with ESS server

Support-oi-ERCMprotocel

Measurement of energy consumption

Basic functions

Provision of user settings

Energy usage modeling

Types of ESS clients

Support of circuit protection

Internal DC power control

Additional functions | Automatic cut-off of passive standby poWwer-of HED

Re-supply of AC power to HED

Operation modes
5.2.2 Network interface with ESS server
The E$S client provides a wired or wirelessxnetwork interface to communicate with gn ESS
server.| In order to evade wiring problems:for a new ESS network, it is recommended to
connedt a wireless network or use the existing telephone or power line network.
5.2.3 Support of EPCM protocol
The EBS client supports the EPCM protocol for power control and power consymption
monitofing. Basic functions of the EPCM protocol is described in the 5.1.3 and the functional
requirements for EPCM are\excluded in this specification.
5.2.4 Measurement of energy consumption
The E$S client~sends the energy data consumed by a specific HED to the ESS sefver by
using fhe ERCM protocol in real time. At this time, the ESS client measures energy, and
active power) In addition to that, the measured electric current and voltage can be seng to the
ESS s¢rvér. When the ESS client measures the power consumption of HED, its own| power
consuimmmmmmmerance

but the 5 % measurement accuracy is normally recommended for household purposes. An
e for suitable values for measurement item, measurement unit, recommended
maximum range, and recommended minimum resolution is shown in Table 5. Recommended
minimum resolution in Table 5 is applicable to both calculating measurement items and

exampl

display

ing measurement results on the user’s display device.
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Table 5 — An example for measurement items, range and resolution

Recommended
. . Recommended o
Measurement items Measurement unit . minimum
maximum range resolution
Energy Wh - 0,1 Wh
Basic Active power w - 0,1W
measurement
items RMS current A 0A~15A 0,1A
RMS voltage \% 0OV ~250V 0,1V
Frequency Hz - 1 Hz
Additiopal Roweorfactor 9 fal) 1000, 1.0
measudement
items Reactive power var — oM var
Apparent power VA - 071 VA
5.2.5 Provision of user settings

The EJS client provides an environment for user settings as shown

Table 6 — User settings of ESS client

in, Table 6.

User settings

Descriptions

ESS client ESS client provides original functions of the’ESS client.
In this mode, the ESS client constantly supplies the AC output power to HED.

Always|on This mode is useful when the user does’not want functions of the ESS client or whgn
there is failure in the ESS client,
In this mode, the ESS client always blocks the AC output power to an HED.

Always|off This mode is useful when an;HED is not being used for a long time or when a user wants
an HED to be shut down for‘safety reasons.

5.2.6 Energy usage modeling

After eptablishment of communication channel between an ESS client and an ESS seryer, the
ESS client generally stafts:'to measure energy consumption and transmits a corresgonding
In this process, more filequent
communication causes-more energy consumption of both ESS clients and server. Howgver, in
some ¢ases, theESS client does not need to communicate often with the ESS|server
repeate¢dly. Forrexample, if the ESS server is not in the active mode or if no user operates the
ESS ségrver, which does not need to display current energy consumption status on its $creen,
the ESP client can provide energy usage modeling function which enables the ESS client to
store meaSurement data in its allowable memory space and to send it to the ESS server upon

EPCM | packet to the-\ESS server on a regular basis.

request.
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5.2.7

Types of ESS clients

The ESS client can be implemented with any of the listed types as shown in Table 7. This
specification does not specify size and electrical characteristics of each type.

Table 7 — ESS client types

E.I-Syspecfi:rflt Descriptions
Type A Implemented with an electric outlet. The ESS client functions described in this specification
(electric outlet be imol ted in th tlet
type) can be implemented In e outlet.
Type B Implemented with an adaptor that connects to the existing electric outlet. The ESS.client
(adaptdr type) functions described in this specification can be implemented in the adaptor.
Type C Implemented with built in HED. The ESS client functions described in this spégification can
(built-ir] type) be implemented in the built-in type.
5.2.8 Support of protection circuit
An ES$ client can include the hardware type of protection circuit to prevent potential elgectrical
hazardp that can cause electrical fire and breakdown of HEDs connected to the ESS clients.
5.2.9 Internal DC power control
In ordgr to minimize the power consumption of an ESS client in itself, the ESS clignt can
automgtically block the internal DC power when .the following conditions are met.|It can
providg this internal DC power control function autematically regardless of user settingsg.
e In dase that HED is not connected to the ESS client.
e In gase that the operation mode of an’ESS client is forcibly changed to the power-down
mode through the EPCM commands:
5.2.10 | Automatic cut-off of passive standby power of HED
An ES$ client can determine thé passive standby mode of an HED and cut the supply of AC
power fo the HED by usingithe energy consumption data and AC power output control jnodule
in Figure 3. In this casenit'can directly control the AC power output, automatically blpck the
passive standby power without any intervention of an ESS server, and report the resul to the
ESS sqrver throughtthe EPCM protocol.
5.2.11| Re-supply of AC power to HED
The ESS.client can provide a way to supply AC output power again when the blocked HED is
reused| Qnce the AC output power of an ESS client is cut off, there are only two ways to

switch the HED on again. The first method is that an ESS server switches its AC power on/off
control module on by sending an EPCM control command. The second method can be used if
an HED is operated by a remote control. In this case, it is possible for the ESS client with a
remote control to supply the blocked HED with the AC power output, provided that the users’
activate the remote control once the ESS client has learned/recognized the signals of the
remote control. When the AC power is supplied again, the ESS client can also report the
result to the ESS server through the EPCM protocol just like the case of automatic cut-off of
passive standby power specified in 5.2.10.

5.2.12

Operation modes

An ESS client operates in any of modes specified in Table 1.
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6 Classification of ESS

6.1 Classification of ESS server

The ESS server has three classes, from class 1 to class 3 depending on the supportable
functions as shown in Table 8.

Table 8 — ESS server classes

Classes ESS server functions

Class 1 An ESS server of class 1 can provide only basic functions in Table 2.

An ESS server of class 2 can provide all basic functions and some additional functions ip
Class 2 Table 2, and doesn’t need to provide additional physical interfaces extensible to a powe
service provider network and (or) home network.

An ESS server of class 3 can provide all basic functions and some additional ffunctions i
Class 3 Table 2, and can also provide additional physical interfaces extensible to alpeower servic
provider network and (or) home network.

OB

6.2 Classification of ESS client

The E$S client has three classes, from class 1 to class 3 ‘depending on the supplortable
functiops as shown in Table 9.

Table 9 — ESS client<€lasses

Clagses ESS client functions

A non-network ESS device, that is a stand-alone type without any communication to an ESS

Class 1 server, and that has a local display medule.

Class 2 An ESS client of class 2 can only’provide the basic functions as indicated in Table 4.

An ESS client of class 3 cap.provide all basic functions of 5.2.2 and some additional funftions

Class 3 . oo .
related to low-power operatiens as indicated in Table 4.
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7 Energy consumption measurement of HED

An ESS client of any class specified in Table 9 can be used to measure energy consumed by
an HED. Especially, in order to check the energy consumption values, there are two possible
methods using only one ESS client of class 3 and using one ESS server of any class with an
ESS client of class 1 or 2, as shown in Figure 4.

Monitoring through
a local display module

AC power
(out)

ESS—Tiiemnt
of
class 3

HED

IEC 1623/12

(a) energy consumption measurement by using one ESS client of class,3

Sending commands and monitoring
through a local display module and GUI

ESS server

ot
]
Commands ! : Data
D
A AN |
. AC power
AC power ESS client (out) HED
(in) —_— of
class 1 or2

IEC 1624/12
(b) energy consumption measurement by using an ESS server and an ESS client

Figure 4 — Example of non-network energy measurement device
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Annex A
(informative)

Energy consumption measurement of ESS client

A.1 General

The energy consumed by an ESS client is in itself a significant factor to assess energy
efficiency of the ESS client especially in case that multiple ESS clients are used in homes.
Once the ESS client shuts the AC power output off and is switched into standby active or
standby sstre—mode—it—us constmes—sta y—power—white—waitinrg—fer—a—specific
command to change the current mode into another. During this standby mode, it is‘dgsirable
that the ESS client consumes less standby power than an HED does. Howeven, it usually
depends on the type of HED and its electrical characteristics. This annex. speciffes the
methods for energy consumption measurement of the ESS client.

“ye V OC S TeriTy O GO PO

In ordefr to measure accurate electric energy consumption factors such as'RMS current, RMS
voltagg, active power, energy and so on, it is recommended to use stable clean power[supply
with leps than 2 % harmonics and an energy metering instrument with fundamental| active
power accuracy of 0,5 % or better, which complies with IEC 62301

A.2 [Measurement in off mode

As shown in Figure A.1, in case of measuring electric’'power consumption factors of an ESS
client in off mode, an ESS client can simply be connected to an energy metering instrument.

AC power
(from energy (power)
AC power Energy metering instrument)
(sdurce) ™ metering instrument > ESS client
(off mode)

No AC power output

IEC 16R5/12

Figure A.1 — Measurement in off mode of the ESS client

A.3 Measurement in standby passive mode

Figure A.2 shows a method for measuring electric energy consumption of an ESS client in
standby passive mode. In this mode, the ESS client can be connected to an energy metering
instrument, should not perform functions related to measurement and communication with an
ESS server, but can be switched into any other mode with the remote control unit or an
internal signal. For example, an ESS client can be switched into this mode after shutting off
the standby power consumed by an HED or when an HED is not connected to (or unplugged
from) an ESS client. In both cases, an ESS client can be connected to an energy metering
instrument.
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