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INFORMATION TECHNOLOGY -
HOME ELECTRONIC SYSTEM (HES) APPLICATION MODEL -

Part 3: Model of an energy management system for HES

FOREWORD

1) ISO (International Organization for Standardization) and IEC (International Electrotechni
the specialized system for worldwide standardization. National bodies that are
participate in the development of International Standards through technical compmit

al Commission) form

in liaison with 1ISO and IEC, also take part in the work.

2) In the field of information technology, ISO and IEC have established ommittee,
ISO/IEC JTC 1. Draft International Standards adopted by the joint technical commi 2 ated to national
bodies for voting. Publication as an International Standard requires ap ¢ of the national

3) Attention is drawn to the possibility that some of the element i e ica ay be the subject of

The main task of IEC and ISO technica i s ¥S t¢ ternational Standards. In
exceptional circumstances, a technic tbé publication of a technical
report of one of the following types:

e type 1, when the required support

e type 2, when the suk
reason, there is

ISO/IEC 1 ) ichuiS a technical report of type 3, was prepared by subcommittee 25:
infgrmation technology equipment, of ISO/IEC joint technical committee 1:

qy.

Information technote
This publication was drafted in accordance with ISO/IEC directives, Part 3.

This document is not to be regarded as an International Standard. Comments on the content
of this document should be sent to IEC Central Office.

ISO/IEC 15067 currently consists of four parts:

Part 1: Application services and protocol (under consideraton)
Part 2: Lighting model for HES

Part 3: Model of an energy management system for HES

Part 4: Model of a security system for HES (under consideration)
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INTRODUCTION

This model of an energy management system for residences extends the set of HES (Home
Electronic System) application models. Models for lighting and security have already been
developed and accepted. These models should facilitate the validation of the language
specified for HES in ISO/IEC 15067-1.

These models have been developed to foster interoperability among products from competing
or complementary manufacturers. Product interoperability is essential when using home
control standards, such as HES. This document defines a typical security system and
describes the communications services needed. A high-level model for an energy
management system using HES is presented.

ISO and IEC would appreciate comments by developers of energ
regarding possible enhancements to this model.

systems
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INFORMATION TECHNOLOGY -
HOME ELECTRONIC SYSTEM (HES) APPLICATION MODEL -

Part 3: Model of an energy management system for HES

1 Scope

The model for energy management presented in this Technical Report is generic and
representative of a wide range of situations. Since one model cannot be completely
comprehensive other models or operating modes may be more appropriate for certain
applications.

customer;

— real-time pricing experiments by Cx
Electric, both in the United States.

2 Reference documents

ISO/IEC 15067-1: Info
— Part 1: Application S

the demand for elegfricity rises sharply. In the United States the average rate of power
generation is only about 46 % of the peak generation that occurs during these situations.
Ideally, the utilities would like to maintain the supply of electricity sufficiently high to meet any
demand. This has been achieved in some regions of developed countries. However, this is
becoming less practical because of public pressure and government rules. Therefore, utilities
have developed many methods of Demand-Side Management (DSM) for influencing the
demand to match the available supply.

DSM tools enable utilities to modify the cumulative demand for energy, known as the load
shape when plotted over a one-day interval. Utilities have developed a variety of DSM
programs to manipulate the load shape. Different programs have different load shape goals,
with the majority intended for peak clipping.
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DSM programs initially focused on providing incentives for using electricity more efficiently.
Customer cooperation may be obtained by offering a financial incentive, such as an up-front
rebate, a loan guarantee, a lower rate for electricity, or free energy efficient planning and
evaluation services. Some programs offer rebates for switching from tungsten to fluorescent
lights, for adding building insulation, and for purchasing energy efficient appliances.

Utilities have developed more deterministic methods for influencing the demand through load
control. The more innovative methods of load control depend on market forces for exerting
control by varying the price of electricity. In the United States, almost 20 million customers out
of a total of 130 million participate in some DSM program. About 30 % of these programs are
load control.

5 Load control

5.1 Responding to pricing

encouraged to operatsg
to maximize the ing
the appliance, a
it is convenient to de

A few utilities<ha i y ariff that discourages a peak load. The consumer pays a
special charge ca harge if the total electricity consumed during a short interval
(typically A5 © ] ds a preset limit.

ouse can assist in determining when to operate some appliances.
For example, a~programmable thermostat could lower the temperature setting for a furnace
during a period of Wigher priced electricity. If the consumer is subject to demand charges,
special equipment could measure the power drawn, and cut off selected appliances, such as
an air conditioner, as the demand limit is approached.

5.3 Direct control

Whereas local control depends entirely on voluntary cooperation by customers, direct control
forces a shift in the customer demand for electricity. When direct control is activated at times
of peak consumption, the utility interrupts the operation of appliances, such as the water
heater and air conditioner. This requires prior arrangements with customers for permission
and equipment installation. Many customers in the U.S. are offered rebates of up to $10 a
month for participating in direct load control. More than 90 % of load control programs in the
U.S. are based on direct control.
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The utility operates these switches by remote control. They may use signals sent over the
power line, over a cable television channel, over the telephone line, or via radio waves. A
typical pattern of control would occur during the peak usage on a very hot afternoon:

— the air conditioner is cycled off periodically for 15 min, then 15 min on. Half of the
customers are on while the other half is off;

— the water heater is cycled off for two hours, then on for two hours.
5.4 Distributed control

Distributed control is a relatively new method of load control. It is a combination of local and
direct control with much increased flexibility. The utility has the opportunity to change prices
at will by following the wholesale market price of electricity to reflect actus

needed;

— the customer makes the fundamental choice of co
certain electric appliances versus the cost of electrici

It should be noted that some countries do not pres
fully erX|bIe real-time pricing. Ut|||t|es may be pern

peaks in dema
impact of such

price data m

S e—Customer in a timely fashion. Second, the customer must
interpret thé

it to appliance operation. Since most customers do not

data are sent to all’kOuses in real-time over a wide area network, such as radio, telephone, or
cable television. An energy management controller in the house receives the electricity rate
information via a home control communications network. The controller combines this
information with stored data about appliance power requirements and customer information.
The customer might enter preferences in some implementations for appliance operation and
budget limitations for electricity expenditures. Having processed this information, the
controller issues signals that are distributed over a home control network in the house to the
relevant appliances.
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The energy management controller may hot ne i 3-séparate component. It could be
combined with a security controller, e Qne decoder, or a cable television
converter/decoder, or the functionalit '

appliances depends
distributed control,

Communications . iti d customers has been used on a very limited scale to
implement lg ive DSM. Typically, one-way communication is employed for
switching \ . ities are now considering additional services that can be
delivered } s versions of these communications facilities. The objective is to

competition. Therefore, utilities are seeking value-added services to make their products more
attractive to customers.

Potential value-added services for electric utilities beyond load control are listed. The services
preceded by a check-mark (v)) may be sold for additional revenue beyond the usual energy
charges.

Automatic meter reading
v' Offer bills with details about consumption by major appliances

Monitor power delivery
v" Monitor power quality
v' Offer load profiles

Control customer access when customers move or don't pay bills

Stagger power restoration in a neighborhood after a power failure
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