Worldwide Survey of
Networ k-driven Demand-side
M anagement Projects

Research Report No 1
Task XV of the International Energy Agency
Demand Side Management Programme

Second Edition
Revised
10 October 2008

OPERATING AGENT:
DR DAVID CROSSLEY, ENERGY FUTURES AUSTRALIA PTY LTD, AUSTRALIA

UNDERTAKEN WITH PARTICIPATION AND SUPPORT FROM:

AUSTRALIA (EIGHT ELECTRICITY TRANSMISSION AND DISTRIBUTION BUSINESSES)

FRANCE (AGENCE DE L'ENVIRONNEMENT ET DE LA MAITRISE DE L'ENERGIE AND
RESEAU DE TRANSPORT D'ELECTRICITE)

INDIA (BUREAU OF ENERGY EFFICIENCY, MINISTRY OF POWER)

NEW ZEALAND (ENERGY EFFICIENCY AND CONSERVATION AUTHORITY, ELECTRICITY

NETWORKS ASSOCIATION, ELECTRICITY COMMISSION AND TRANSPOWER)

SOUTH AFRICA (ESKOM)

SPAIN (RED ELECTRICA DE ESPANA)

UNITED STATES (OAK RIDGE NATIONAL LABORATORY)



DISCLAIMER

While this document has been prepared to the best of the author’s knowledge and
understanding and with the intention that it may be relied on by the clients, Energy
Futures Australia Pty Ltd and the individual author of the document make no
representation or warranty as to the accuracy or completeness of the material contained
in this document and shall not have, and will not accept, any liability for any statements,
opinions, information or matters (expressed or implied) arising out of, contained in or
derived from this document or any omissions from this document, or any other written
or oral communication transmitted or made available to any other party in relation to the
subject matter of this document.

Second Edition

Revised

10 October 2008

Publisher: Energy Futures Australia Pty Ltd
11 Binya Close
Hornsby Heights NSW 2077
Australia

Telephone: + 61 2 9477 7885
Facsimile: + 612 9477 7503
Email: efa@efa.com.au
Website: http://www.efa.com.au

Principal Investigator: Dr David Crossley
Managing Director
Energy Futures Australia Pty Ltd

I[EA DSM Secretariat: Anne Bengtson
IEA DSM Executive Secretary
PO Box 47096
S-100 74 Stockholm
Sweden
Telephone: + 46 8 5105 0830
Facsimile: + 46 8 5105 0830
Email: anne.bengtson@telia.com
Website: http://dsm.iea.org/



Worldwide Survey of Network-driven Demand Side Management Projects

CONTENTS

THE IEA DEMAND SIDE MANAGEMENT PROGRAMME.......cccoooviiniinininieienns iv
FOREWORD .......cceiiitieiieieies ettt ae e st sse s be s eseese e e eseenaesbessesbesseenennennennes Vi
EXECUTIVE SUMMARY ...ttt nnennesrenns Viii
PART 1. REPORT
I N I (@ 16 I N S 1
L1 TYPESOf DM ..ottt bbbttt n bbb s 1
1.2 FOCUS Of thiSREPOI ......eceeeiieieceesieesie ettt et ete e neeneeas 2
2. SURVEY OF NETWORK-DRIVEN DSM PROJECTS........cccccermninierienenieniennene 2
2.1 Composition Of the SUMNVEY .......cceeiiiiiiie e e 2
2.2 Classification of Network-driven DSM Projects.........cccoovievinenineeieenenese e 4
2.3 Direct Load CONLIOL .......cooiiiiiriiiieieie e 7
2.4 Distributed GENEIatioN........cccoivirieriirieieie ettt se et b e sse s 9
2.5  DeMaNd RESPONSE. ... ..ciieierierieeie et sesee sttt st et sreesbe e e sreesbesneesreenaesneens 11
2.6 ENErgy EffiCIENCY ..o s 12
2.7 FUE SUDSHTULION ...ttt 14
2.8  INtErrUPLiDIE LOBAS.........oceeeeeie et 15
2.9 Integrated DSM PrOJECES.......ccooiiiiieeiieie ettt et 16
2.10 L OB SNITHNG....cceeeiieriiie ettt 19
2.11 POWeEr FaCLOr COMECTION .....oiviviriiiieeiieieie sttt 20
2.12 Pricing INIIBHVES. ......ccveieeiece ettt e s nte e e e nneenne s 21
2.13 SMAMT IMELEITNG ...oveeeeeieeee ettt st sb e e e e sbeebesneesreenneeneen 24
K O 0 |\ [ U | S 24
PART 2. CASE STUDIES
Finding Relevant Case SIUdIES.........coeiiirinieeceee et 29
DIRECT LOAD CONTROL PROJECTS
DCO1 Ethos Project Trial of Multimedia Energy Management Systems............cc........ 46

- Wales, United Kingdom
DC02 Sydney CBD Demand Curtailment Project - Australia.........cccccevveeeieevinccieenee. 50
DCO03 LIPAedge Direct Load Control Program - USA .........cccoeiiririnieneeseseseeiee 54
DCO0O4 Sacramento Peak Corps- USA .....c.ooriiereeeceerte st ste e s 61
DCO5 PEF Direct Load Control and Standby Generator Programs - USA ................... 65
DCO06 ETSA Utilities Air Conditioner Direct Load Control Program — Austrdlia........ 71
DCO7 Cdifornia Automated Demand Response System Pilot —USA ... 81
DCO08 Orion Network DSM Program - New Zealand...........cccccovevveieeveeceseeseecie e 91
DCQ9 Separation of Agricultural Feedersfor Load Control —India...........ccccceeveneee. 99




Worldwide Survey of Network-driven Demand Side Management Projects

DISTRIBUTED GENERATION PROJECTS

DGO01 Nelson Bay Embedded Generation - Australia............ccccoeeveeiieieeiieccie e 104
DGO02 Bromelton Embedded Generation - AUSITralia.........cccooeverineneeieccsesese e 107
DGO03 Kerman Photovoltaic Grid-Support Project - USA ... 110
DG04 Chicago Energy Reliability and Capacity Account - USA.........cccoveceveeniennnne 113
DGO05 Mitigation of Load Shedding in Pune Urban Circle—India..........ccccccevenennee. 116
DEMAND RESPONSE PROJECTS

DRO1 1SO New England Demand Response Programs - USA.........ccccoevinenenenenne 121
DRO0O2 New York ISO Demand Response Programs - USA.........cccecvvieeneeieeveesiennns 132
DRO0O3 PIM Load Response Programs - USA .........coeeieiieveee e 141
DR04 South Island Demand Side Participation Trial - New Zealand .............ccccue...... 153
ENERGY EFFICIENCY PROJECTS

EEOQ1 Efficient Lighting Project DSM Pilot - Poland ...........ccccceviveiiiienicce e 164
EEO2 Oncor Standard Offer Program for Residential and Commercid ..................... 169

Energy Efficiency - USA
EEO3 Oncor Air Conditioning Distributor Market Transformation Program - USA..174

EEO4 Espanola Power Savers Project - Canada..........cccveveeeeieenieeieeseeseeeeseesieenens 177
EE0S Katoomba DSM Program - AUSLTalia..........ccceeeeeceeieecie s 184
EEO6 Drummoyne Demand Management Project — Australia..........ccceevvrcenieenennnnne 187
EEQO7 Nashik CFL Pilot Project — INGia .........cocveerieieriicreseseeeeeeeee s 196
EEO8 Mumbai Efficient Lighting Program — India..........cccceeceveevencieiieene e 201
EE09 Mumbai Consumer Awareness Campaign - India...........ccccceevveveeiecceiecneennne 204
EE10 Bangalore Efficient Lighting Program — Indi@..........cccoveeeveniininninienenceene 211
FUEL SUBSTITUTION PROJECTS
FSO01 Tahmoor Fuel Substitution Project - Australia.........ccoceevveceveereecesee e 214
FS02 Binda-Bigga Demand Management Project - Australia...........ccoevveeeeveenieennnne 217
FS03 Paradip Port Substitution of Cooking Fuel Project — India.........cccooeveeneenen. 225
INTERRUPTIBLE LOADS PROJECTS
ILO1 Load Interruption CoNtract - SPaiN........ccccceeveereeeeeresieseeseeseeseesseessesseesseeseens 229
ILO2 Flexible Load Interruption Contract - SPain..........cccceeeeveeieeveeseeie e 234
ILO3 Interruptibility Contract for Cogenerators - SPain ..........cceceveereenenienseeniennens 238
ILO4 Active/ Reactive Power EXChange - Spain.........cocvviinenenieeieenesese e 241
ILO5 California Energy CooperativeS - USA .......cocoiieereeiie et ee et sne e 245
INTEGRATED DSM PROJECTS
IPO1 Blacktown DSM Program - AUSLFaliaL.........cccoereereeiiiie e 251
IPO2 Castle Hill Demand Management Project - Australia.........c.ccooevveeveenenencniene 254
IPO3 Parramatta DSM Program - AUSTalia..........ccceveereeieeiesiesie e 262
IPO4 Olympic Peninsula Non-wires Solutions Pilot Projects..........ccccevveceeieenieennene 265
and GridWise Demonstration - USA
IPOS Brookvale/ DeeWhy DSM Program - AUStralia........cccceeevereneneneeeeieneeneene 274
IPO6 Maine-et-Loire DSM Project - FranCe.........cccoveevieeeeseesieceeseeseeee s sseesee s 283
IPO7 Deferring Network Investment - Finland ...........cccooooveeiiciiccccecce e 291
IPO8 French RivieraDSM Program - FranCe.........ccoceveeiinienenreneesee e 295




Worldwide Survey of Network-driven Demand Side Management Projects

INTEGRATED DSM PROJECTS (continued)

IPO9 Manweb Demand Side Management Project - Wales, United Kingdom.......... 306
IP10 Coalition of Large Distributors Conservation and Demand Management........ 310
Programs - Canada

IP11 Pilot Project to Improve Agricultural Pump Set Efficiency — India.................. 316
IP12 Agricultural Pump Set Efficiency Improvement Program — India.................... 321
LOAD SHIFTING PROJECTS

LS01 Winter Peak Demand Reduction Scheme - [reland............ccooeveeiecnencncnene, 325
LS02 Eskom DSM Profitable Partnership Programme - South Africa...........ccceueenee. 330
LS03 TU Electric Thermal Cool Storage Program - USA .........ccooveeveeveccie e 334
LS04 Mad River Valey Project - USA ... ..o 338
LS05 Baulkham Hills Substation Deferral Project - Australia..........cooeeveierencnienne. 342

POWER FACTOR CORRECTION PROJECT
PC01 Marayong Power Factor Correction Program - Australia.........cccccveceeveeiieennene 345

PRICING INITIATIVE PROJECTS

PIO1
PI02
PI03
PI04
PI05

PI06
PIO7
PI08
PI09

Cadlifornia Critical Peak Pricing Tariff for Large Customers- USA ................. 348
Loire Time of Use Tariff Program - FranCe .........cccccvevevieeseecesee e see e 355
Queanbeyan Critical Peak Pricing Trial - Australia.......cccccccveveevveveecieceeceenee, 359
Hourly Demand Tariff - SpaiN........ccocviiiiiiiiniereee e 364
End User Flexibility by Efficient Use of Information and...........ccccceeeevvrennene 368
Communication Technologies - Norway

Tempo Electricity Tariff - FranCe.........ccoov oo 378
Reduced Access to Network Tariff - Spain.......ccoccoovieieeneneneee e 384
EnergyAustralia Pricing Strategy Study — Australia.........ccoceeeveeeeieiencncnnns 389
Cdlifornia Statewide Pricing Pilot for Small Customers—USA ........ccccveveenee. 396

SMART METERING PROJECT
SMO01 Carbon Trust Advanced Metering Trial - United Kingdom............cccoeeevvneenee. 409




Worldwide Survey of Network-driven Demand Side Management Projects

THE IEA DEMAND SIDE MANAGEMENT PROGRAMME

The International Energy Agency (IEA) was established in 1974 as an autonomous
agency within the framework of the Economic Cooperation and Development (OECD)
to carry out a comprehensive program of energy cooperation among its 25 Member
countries and the Commission of the European Communities.

An important part of the Agency’s program involves collaboration in the research,
development and demonstration of new energy technologies to reduce excessive
reliance on imported oil, increase long-term energy security and reduce greenhouse gas
emissions. The IEA’s R&D activities are headed by the Committee on Energy
Research and Technology (CERT) and supported by a small Secretariat staff,
headquartered in Paris. In addition, three Working Parties are charged with monitoring
the various collaborative energy agreements, identifying new areas for cooperation and
advising the CERT on policy matters.

Collaborative programs in the various energy technology areas are conducted under
Implementing Agreements, which are signed by contracting parties (government
agencies or entities designated by them). There are currently over 40 Implementing
Agreements, including the IEA Demand-Side Management. Since 1993, the following
20 member countries and the European Commission have been working to clarify and
promote opportunities for DSM.

Austraia France New Zealand
Austria Greece Norway
Belgium [taly South Africa
Canada India Spain

Denmark Japan Sweden
European Commission Korea United Kingdom
Finland Netherlands United States

A total of 20 Tasks (multi-national collaborative research projects) have been initiated
by the IEA DSM Programme, 13 of which have been completed. Each Task is managed
by an Operating Agent (Project Director) from one of the participating countries. The
Operating Agent is responsible for overall project management including project
deliverables, milestones, schedule, budget and communications. Overall control of the
program rests with an Executive Committee comprised of one representative from each
contracting party to the Implementing Agreement. In addition, a number of special ad
hoc activities—conferences and workshops-have been organized.

The actual research work for a Task is carried out by a combination of the Operating
Agent and a group of Country Experts, depending on the nature of the work to be
carried out. Each country which is participating in a Task nominates one or more
persons as its Country Expert. Each Expert is responsible for carrying out any research
work within his’her country which is required for the Task All the Experts meet
regularly to review and assess the progress of the work completed by the Operating
Agent and by the group of Experts. Experts meetings are usually held between two and
four times ayear.




Worldwide Survey of Network-driven Demand Side Management Projects

The IEA DSM Programme has undertaken the following Tasks to date:

Task |
Task 11*
Task 111*

Task IV*

Task V*

Task VI*

Task VII*
Task VIII*
Task IX*
Task X*
Task XI*
Task XII
Task XI1*
Task XIV*
Task XV
Task XVI
Task XVII

Task XVIII
Task XIX
Task XX

International Database on Demand-Side Management
Communications Technologies for Demand-Side Management

Cooperative Procurement of Innovative Technologies for Demand-Side
Management

Development of
Management

Investigation of Techniques for Implementation of Demand-Side
Management Technology in the Marketplace

Mechanisms for Promoting DSM and Energy Efficiency in Changing
Electricity Businesses

International Collaboration on Market Transformation

Demand Side Bidding in a Competitive Electricity Market

The Role of Municipalitiesin aLiberalized System

Performance Contracting

Time of Use Pricing and Energy Use for Demand Management Delivery
Cooperation on Energy Standards (not proceeded with)

Demand Response Resources

Market Mechanisms for White Certificates Trading

Network-Driven Demand Side Management

Competitive Energy Services

Integration of Demand Side Management, Energy Efficiency, Distributed
Generation and Renewable Energy Sources

Demand Side Management and Climate Change
Micro Demand Response and Energy Saving
Branding of Energy Efficiency

Improved Methods for Integrating Demand-Side

* Completed Task
For additional information contact:

Anne Bengtson

IEA DSM Executive Secretary
PO Box 47096

S-100 74 Stockholm

Sweden

Telephone: + 46 8 5105 0830
Facsimile: + 46 8 5105 0830
Email: anne.bengtson@telia.com

Also, visit our web site at: http://dsm.iea.org.
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FOREWORD

This report is a result of work which was completed within Task XV of the
International Energy Agency Demand-Side Management Programme. The title of
Task XV is “Network-Driven Demand Side Management.” Task XV is a multinational
collaborative research project which is investigating demand-side management (DSM)
measures which may provide viable alternatives to augmentation of electricity networks
and also provide network operational services.

Task XV isorganised into five subtasks as follows:

e Subtask 1. Worldwide Survey of Network-Driven DSM Projects.

e Subtask 2: Assessment and Development of Network-Driven DSM Measures.
e Subtask 3: Incorporation of DSM Measures into Network Planning.

e Subtask 4: Evaluation and Acquisition of Network-Driven DSM Resources.

e Subtask 5: Communication of Information About Network-Driven DSM.
This report summarises the results from Subtask 1.

The Operating Agent (Project Director)for Task XV is Energy Futures Australia Pty
Ltd, based in Sydney, Australia.

The work of Task XV is supported (through cost and task sharing) by the seven
participating countries. Australia, France, India, New Zealand, South Africa, Spain and
the United States. Participants provided one or more Country Experts who were
responsible for contributing to the work of the Task and for reviewing work as it was
completed. Some countries also nominated representatives who also contributed to the
work of Task XV.

Information for this report was collected, and the document was reviewed by, Country
Experts and representatives from the organisations listed in the Table on page vii.

The Principal Investigator for, and main author of, this report is Dr David Crossley of
Energy Futures Australia Pty Ltd. Any errors and omissions are the sole responsibility
of the Principal Investigator.

Vi
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Country Experts and Representatives Participating in Task XV

Name Organisation Country
Leith Elder Country Energy Australia
lan Thompson Country Energy Australia
Bevan Holcombe Energex Australia
Mark Lendich Energex Australia
*Neil Gordon EnergyAustralia Australia
Neil Lowry Ergon Energy Australia
Gabriel Wan Jemena Australia
John Dyer Jemena Australia
Adam Leslie Powerlink Queensland Australia
Michael Pelevin Powerlink Queensland Australia
Stephen Martin Powerlink Queensland Australia
Bruce Bennett SP AusNet Australia
Max Rankin SP AusNet Australia
Ashok Manglick TransGrid Australia
*Harry Schnapp TransGrid Australia
*Frédéric Rosenstein Agence de I'Environnement et de la France
Maitrise de I'Energie (ADEME)
Thérése Kreitz Agence de I'Environnement et de la France
Maitrise de I'Energie (ADEME)
Alain Valsemey Réseau de Transport d'Electricité France
(RTE)
*Frédéric Trogneux Réseau de Transport d'Electricité France
(RTE)
*Balawant Joshi ABPS Infrastructure Pvt Ltd India

Ron Beatty

Electricity Commission

New Zealand

Alan Jenkins

Electricity Networks Association

New Zealand

Steve Torrens

Energy Efficiency and Conservation
Authority

New Zealand

*Magnus Hindsberger Transpower New Zealand
*Duncan Ramsbottom ESKOM South Africa
*Beatriz Gémez Elvira Red Eléctrica de Espafa Spain
Carmen Rodriguez Villagarcia | Red Eléctrica de Espafia Spain
*Brendan Kirby Oak Ridge National Laboratory USA
*John Kueck Oak Ridge National Laboratory USA

* Country Expert
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EXECUTIVE SUMMARY

‘Network-driven’” demand-side management (DSM) is concerned with reducing demand
on the electricity network in specific ways which maintain system reliability in the
immediate term and over the longer term defer the need for network augmentation.

While network-driven DSM can aso lead to lower prices in the wholesale electricity
market, increased energy efficiency and/or reduced greenhouse gas emissions, these are
not the maor objectives of this type of DSM. The two prime objectives for
network-driven DSM are:

e to relieve constraints on distribution and/or transmission networks at lower costs than
building ‘ poles and wires solutions; and/or

e to provide services for electricity network system operators, achieving peak |oad
reductions with various response times for network operational support.

Therefore, this report focuses on the role of network-driven DSM in achieving these two
objectives and it does not examine other possible outcomes from implementing
network-driven DSM projects.

The magjority of the report reviews and summarises the results of a sample survey of 64
network-driven DSM projects undertaken worldwide over about the last 15 years. The
survey focuses on projects carried out in the seven countries participating in Task XV,
but it also includes some projects from other countries.

The network-driven DSM projects included in the survey are classified by the major
DSM measure implemented, as follows:

e direct load control;

distributed generation, including standby generation and cogeneration;
demand response;

energy efficiency;

fuel substitution;

interruptible loads;

integrated DSM projects;

load shifting;

power factor correction;

pricing initiatives, including time of use and demand-based tariffs; and
smart metering.

The survey showed that network-driven DSM options can effectively:

e achieve load reductions on electricity networks that can be targeted to relieve
specific network constraints; and
e provide arange of network operational services.

The survey aso showed that all types of demand DSM measures can be used to relieve
network constraints and/or provide network operational services. However, whether a
particular DSM measures is appropriate and/or cost effective in a particular situation
will depend on the specific nature of the network problem being addressed and the
availability and relative costs of demand-side resources in that situation.
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1. INTRODUCTION

1.1 Types of DSM

In the eectricity industry, the term ‘ demand-side management’ (DSM) is used to refer
to actions which change the electrical demand on the system. The term has been used to
refer to awide range of activities, including:

e actions taken on the customer side of the electricity meter (the ‘demand side’), such
as energy efficiency measures and power factor correction;

e arrangements for reducing loads on request, such as interruptibility contracts, direct
load control and demand response;

o fuel switching, such as changing from electricity to gas for water heating;

o distributed generation, such as stand by generators in office buildings or photovoltaic
modul es on rooftops; and

e pricing initiatives, including time of use and demand-based tariffs.

A recent report has identified a particular type of DSM, termed ‘ network-driven’” DSM
which the report defined as measures that:

...focus on solving network capacity constraints in ways that are more cost-
effective (and often have lower environmental impacts) than network
augmentation.*

In addition to relieving network constraints, DSM can also provide services for
electricity network system operators, achieving peak load reductions with various
response times for network operational support. Therefore, Task XV of the IEA DSM
Programme has expanded the definition of network-driven DSM to include activities
which provide network operational services.

Following is the definition used in Task XV:

Network-driven demand-side management is concerned with reducing
demand on the €electricity network in specific ways which maintain system
reliability in the immediate term and over the longer term defer the need for
networ k augmentation.

Under this expanded definition, network-driven DSM measures comprise:

direct load control;

distributed generation, including standby generation and cogeneration;
demand response;

energy efficiency;

fuel substitution;

interruptible loads;

integrated DSM projects;

Independent Pricing and Regulatory Tribunal of New South Wales (2002). Inquiry into the
Role of Demand Management and Other Options in the Provision of Energy Services. Final
Report. Sydney, The Tribunal, p 3.
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load shifting;

power factor correction;

pricing initiatives, including time of use and demand-based tariffs; and
smart metering.

1.2 Focus of this Report

This is the first report from Task XV and it is intended to achieve the objective of
Subtask 1 which is “to identify a wide range of DSM measures which can be used to
relieve electricity network constraints and/or provide network operational services.”?

The purpose of the report is to list and summarise network-driven DSM projects
implemented around the world and to identify the DSM measures which have been
employed in the projects. Therefore, this report is not intended to draw any conclusions
about the factors determining the relative effectiveness of the identified network-driven
DSM projects. Thisaspect is covered in Subtask 2 of Task XV.

While network-driven DSM can also lead to lower prices in the wholesale electricity
market, increased energy efficiency and/or reduced greenhouse gas emissions, these are
not the major objectives of this type of DSM. The two prime objectives for
network-driven DSM are:

e to relieve constraints on distribution and/or transmission networks at lower costs than
building ‘ poles and wires solutions; and/or

e to provide services for electricity network system operators, achieving peak |oad
reductions with various response times for network operational support.

Therefore, this report focuses on the role of network-driven DSM in achieving these two
objectives and it does not examine other possible outcomes from implementing
network-driven DSM projects.

2. SURVEY OF NETWORK-DRIVEN DSM PROJECTS

2.1 Composition of the Survey

This report reviews and summarises the results of a sample survey of 64 network-driven
DSM projects undertaken worldwide over about the last 15 years. The survey focuses
on projects carried out in the seven countries participating in Task XV, but it also
includes some projects from other countries. Detailed case studies of these 64 projects
are included in Part 2 of this report (page 27). The case studies are also accessible
on-line on the Task XV website at: http://www.ieadsm.org/CaseStudies.aspx.

Several of the projects included in the survey were not implemented specifically to deal
with network problems. Some projects implemented for other purposes demonstrate
relevant DSM measures which could be used effectively for network support.
Examples of these types of DSM projects were therefore included in the survey.

Energy Futures Australia (2004). Prospectus: Research Project on Network-driven DSM.
Hornsby Heights, NSW Australia, EFA, p 4.
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There have been a large number of DSM projects undertaken worldwide over the last
15 years which could be applicable to electricity networks. Therefore, it was necessary
to select a sample of projects which demonstrate the use of relevant DSM measures
particularly well. The selection of projects for inclusion in the survey took into account
the characteristics of the two main objectives for network-driven DSM projects:

e torelieve network constraints; and
e to provide network operational services.
2.1.1Characteristics of Network Constraints

To be effective in relieving network constraints, DSM measures must be capable of
addressing the particular characteristics of these constraints. Network constraints have
both timing and spatial dimensions.

In relation to timing, network constraints may be:

e narrow peak related — occurring strongly at the time of the system peak and lasting
seconds, minutes or a couple of hours; or

e broad peak related — less strongly related to the absolute system peak, occurring
generally across the electrical load curve and lasting several hours, days, months,
years or indefinitely (eg where the network is close to capacity).

In relation to the spatial dimension, network constraints can:
e occur generally across the network in a particular geographical area; or

e be associated with one or more specific network elements such as certain lines or
substations.

2.1.2Characteristics of Network Operational Services

DSM measures have the potential to contribute to a range of network operational
services, including:

e voltage regulation;

e |oad following;

e activelreactive power balancing;

o frequency response;

¢ supplemental reserve; and

e Spinning reserve.

In addition, power factor correction may be regarded asa DSM measure.

With the exception of power factor correction, network operational services provided by
DSM are required for relatively short periods of up to a couple of hours. They may aso
have a strong spatial component, with some services (such a voltage regulation) often
being required in a specific location. Other network services (such as frequency
control) are usually required generally across the network. The required response times
also vary from minutes to aimost instantaneous.
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2.2 Classification of Network-driven DSM Projects

A broad range of network-driven DSM projects are included in the survey. The 64
projects are listed in Table 1 and detailed case studies of each project are included in
Part 2 of this report (page 104).

The projects included in the survey are classified by the major DSM measure
implemented, as follows:

direct load control;

distributed generation, including standby generation and cogeneration;
demand response;

energy efficiency;

fuel substitution;

interruptible loads;

integrated DSM projects;

load shifting;

power factor correction;

pricing initiatives, including time of use and demand-based tariffs; and
smart metering;

Table 1. Network-driven DSM Projects Included in the Survey

Direct Load Control

DCO01 | Ethos Project Trial of Multimedia Energy Management Systems - Wales, UK
DCO02 | Sydney CBD Demand Curtailment Project - Australia

DCO03 | LIPAedge Direct Load Control Program - USA

DCO04 | Sacramento Peak Corps - USA

DCO05 | PEF Direct Load Control and Standby Generator Programs - USA

DCO06 | ETSA Utilities Air Conditioner Direct Load Control Program - Australia

DCO07 | California Automated Demand Response System Pilot - USA

DCO08 | Orion Network DSM Program - New Zealand

DCO09 | Separation of Agricultural Feeders for Load Control - India

Distributed Generation

DGO1 | Nelson Bay Embedded Generation - Australia

DGO02 | Bromelton Embedded Generation - Australia

DGO03 | Kerman Photovoltaic Grid-Support Project - USA

DGO04 | Chicago Energy Reliability and Capacity Account - USA
DGO5 | Mitigation of Load Shedding in Pune Urban Circle - India
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Table 1. Network-driven DSM Projects Included in the Survey
(continued)

Demand Response

DRO1 | ISO New England Demand Response Programs - USA
DRO2 | New York ISO Demand Response Programs - USA

DRO3 | PJM Load Response Programs - USA

DRO4 | South Island Demand Side Participation Trial - New Zealand

Energy Efficiency
EEO1 | Efficient Lighting Project DSM Pilot - Poland

EEO2 | Oncor Standard Offer Program for Residential and Commercial Energy
Efficiency - USA

EEO3 | Oncor Air Conditioning Distributor Market Transformation Program - USA

EEO4 | Espanola Power Savers Project - Canada

EEO5 | Katoomba DSM Program - Australia

EEO06 | Drummoyne Demand Management Project - Australia
EEO7 | Nashik CFL Pilot Project - India

EEO8 | Mumbai Efficient Lighting Program - India

EE09 | Mumbai Consumer Awareness Campaign - India

EE10 | Bangalore Efficient Lighting Program - India

Fuel Substitution

FS01 | Tahmoor Fuel Substitution Project - Australia

FS02 | Binda-Bigga Demand Management Project - Australia

FS03 | Paradip Port Substitution of Cooking Fuel Project - India

Interruptible Loads

ILO1 | Load Interruption Contract - Spain

ILO2 | Flexible Load Interruption Contract - Spain

ILO3 | Interruptibility Contract for Cogenerators - Spain

ILO4 | Active / Reactive Power Exchange - Spain

ILO5 | California Energy Cooperatives - USA
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Table 1. Network-driven DSM Projects Included in the Survey
(continued)

Integrated DSM Projects

IPO1 | Blacktown DSM Program - Australia

IPO2 | Castle Hill Demand Management Project - Australia
IPO3 | Parramatta DSM Program - Australia

IPO4 | Olympic Peninsula Non-wires Solutions Pilot Projects and GridWise
Demonstration - USA

IPO5 | Brookvale / DeeWhy DSM Program - Australia
IPO6 | Maine-et-Loire DSM Project - France
IPO7 | Deferring Network Investment - Finland

IPO8 | French Riviera DSM Program - France

IPO9 | Manweb Demand Side Management Project - Wales, United Kingdom

IP10 | Coalition of Large Distributors Conservation and Demand Management
Programs - Canada

IP11 | Pilot Project to Improve Agricultural Pump Set Efficiency - India
IP12 | Agricultural Pump Set Efficiency Improvement Program - India
Load Shifting

LS01 | Winter Peak Demand Reduction Scheme - Ireland

LS02 | Eskom DSM Profitable Partnership Programme - South Africa
LS03 | TU Electric Thermal Cool Storage Program - USA

LS04 | Mad River Valley Project - USA

LS05 | Baulkham Hills Substation Deferral Project - Australia

Power Factor Correction

PCO1 | Marayong Power Factor Correction Program - Australia
Pricing Initiatives

PI01 | California Critical Peak Pricing Tariff for Large Customers - USA
P102 | Loire Time of Use Tariff Program - France

PI03 | Queanbeyan Critical Peak Pricing Trial - Australia

P104 | Hourly Demand Tariff - Spain

PI05 | End User Flexibility by Efficient Use of Information and Communication
Technologies - Norway

P106 | Tempo Electricity Tariff - France

P107 | Reduced Access to Network Tariff - Spain

PIO8 | EnergyAustralia Pricing Strategy Study - Australia

PI09 | California Statewide Pricing Pilot for Small Customers - USA
Smart Metering

SMO1 | Carbon Trust Advanced Metering Trial - United Kingdom
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2.3 Direct Load Control

In direct load control programs, direct communication links are connected between the
network operator and customers premises to enable the network operator to remotely
shut down or cycle selected electrical equipment (eg air conditioners, water heaters) at
short notice.

2.5.1Network Application

Network operators can use direct load control to directly manage loads on the network,
thereby providing a flexible demand-side resource. Because the network operator isin
direct communication with the loads, direct load control can deliver load reductions
highly targeted to specific times of the day and/or to particular geographical locations.

2.5.2Survey Examples

Part 2 of this report contains detailed case studies of nine direct load control projects
(see page 46). These are identified and summarised below.

DCO1 Ethos Project Trial of Multimedia Energy Management Systems - Wales, United
Kingdom

DCO02 Sydney CBD Demand Curtailment Project - Australia

DCO03 LIPAedge Direct Load Control Program - USA

DC04 Sacramento Peak Corps- USA

DCO5 PEF Direct Load Control and Standby Generator Programs — USA

DCO06 ETSA Utilities Air Conditioner Direct Load Control Program — Australia

DCO7 Cadifornia Automated Demand Response System Pilot — USA

DCO08 Orion Network DSM Program - New Zealand

DCQ09 Separation of Agricultural Feedersfor Load Control — India

The Ethos Project Trial of Multimedia Energy Management Systems in Wales was
designed to test whether it was possible to achieve peak load reductions on an
electricity distribution network by using multi-media energy management Systems in
the residential sector. The systems optimised the charging period of domestic storage
appliances, including space heaters and water heaters, in response to cost information
broadcast by the local €electricity utility. The combination of a dynamic tariff/cost
structure and the energy management systems enabled the utility to influence when
energy was used to charge storage appliances and aso had the ability to prevent
charging completely in any specified period.

In the Sydney CBD Demand Curtailment Project in Audtralia, the local electricity
distributor tested the capability to dispatch peak load curtailment in the Sydney CBD
through remote control of air conditioning plant and other major plant in a portfolio of
CBD buildings. The project established links between a central load control point and the
various building management systems. These links enabled direct load control of the
building management systems to reduce electricity demand in the CBD on an at-cal basis
for short periods (up to 6 hours). Demand reductions were rotated across a portfolio of
severa buildings during the call period, with each building contributing to delivering the
total required demand reduction.
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The LIPAedge program in the United States was developed to use central control of
residential and small commercia air-conditioning thermostats to achieve peak load
reduction. The system operator interfaces with the resource through a web-based
system. Two-way pagers are used to transmit a curtailment order to 20,000 thermostats
and to receive acknowledgment and monitoring information. The thermostats take
immediate action or adjust their schedules for future action, depending on what the
system operator ordered. The command is received and acted upon by all loads,
providing full response within about 90 seconds. This is far faster than generator
response, which typically requires a 10-minute ramp time.

The Sacramento Residential Peak Corps program in the United States was initiated in
1979 to address needle peaks in the load on Sacramento’s electricity network. The
program has now been operating for 26 years. The Peak Corps involved direct load
control cycling of central air conditioners during selected summer afternoons.
Residential customers apply to become Peak Corps members and allow the utility to
install a cycling device and send aradio signal to cycle their central air conditioners by
switching them off and on at times determined by the utility.

Progress Energy Florida's direct load control and standby generator programs cover
centrally ducted space heating and air conditioning systems, water heaters and pool
pumps in the residential sector; and central cooling and chiller systems, interruptible
and curtailable loads and standby generation in the commercial and industrial sectors.
Direct load control is achieved through a one-way radio paging network for all sectors.
Some SCADA control is used on dedicated feeders serving larger industrial customers
who are on interruptible tariffs. The direct load control programs allow PEF to reduce
peak demand and defer the construction of additional generation capacity.

In the ETSA Utilities Air Conditioner Direct Load Control Program approximately 750
air conditioners in the residential and small commercial sectors were fitted with a load
control device, the “Peak Breaker”, that switched the air conditioner compressors
directly so as to cycle the air conditioners on and off over a range of different time
periods. The Peak Breakers were activated in a random sequence when signals were
sent via the internet to a public radio station which then transmitted the signals to the
Peak Breakers. The system was able to communicate with subsets of the Peak Breakers
based on substation, product group or individual customer level.

The California Automated Demand Response System Pilot was a small-scale
exploratory program deploying automated energy management technology in 175
California households. The ADRS pilot participants had the GoodWatts system
installed in their homes. GoodWaitts is an “aways on”, two-way communicating,
automated home climate control system with web-based programming of user
preferences for control of home appliances. Via the internet, homeowners with
GoodWatts can set climate control and pool or spa pump runtime preferences and view
these settings at any time both locally and remotely. Participants can also view whole-
house or end-use specific demand in real time and display trends in historical
consumption. GoodWatts allows users to view at all times the current electricity price
on-line or via the thermostat. It also allows users to program load control devices to
automatically respond to changes in electricity prices. For example the devices can be
set to automatically reduce load once a threshold electricity price is reached.
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To achieve the decoupling of peak and energy demand growth in its service territory,
Orion Energy in New Zealand has used a mix of direct load control and pricing
initiatives. About 90% of residential electric hot water heaters are controlled through
ripple control in which control signals to switch the heating elements on or off are
transmitted through the power lines to relays at customers premises. Orion promotes
two direct load control methods for peak reduction through ripple control: peak control
water heating; and night only water heating. With peak control water heating, Orion
uses the ripple system to switch off water heating elements during peak loading periods
when the demand in Orion’s network area reaches a certain threshold. With night only
water heating, Orion uses the ripple system to switch on water heaters only at night,
permanently shifting thisload away from peak times.

In 2003, the Government of Gujarat in India announced a scheme called "Jyotigram
Yojana' (JGY) to provide continuous three phase power supply to rural areas of the
State to improve the quality of life of the rural population. Under the JGY scheme, the
Gujarat Government decided to separate agricultural pump set connections from
domestic light and fan (DLF) connections by constructing separate 11 KV feeders for
agricultural loads. This enabled electricity distributors to implement direct load control
of agricultural pumps by establishing schedules specifying the times during the day
when each agricultural feeder would be energised. The main objective of implementing
this direct load control program was to flatten the load curve to provide sufficient
network capacity for the morning and evening peaks.

2.4 Distributed Generation

Distributed generators are relatively small and modular and are usually connected
directly to the local distribution network, rather than to the transmission network.
Distributed generation can inject energy into the electricity network close to the load it
serves and in this situation reduces demand on the portion of the network which would
otherwise supply the load.

2.4.1Network Application

Some types of distributed generation which operate continuously can be used to reduce
overall demand across the whole electrical load curve. Other types which operate
intermittently, such as standby generators, can be used to reduce demand at the time of
the system peak. Distributed generation facilities installed to provide network support
can be deployed strategically in geographical areas where network constraints occur or
can be installed in particular localities to reduce demand on a specific network element.
Distributed generation can also reduce network losses, improve utilisation (load factor)
of existing transmission and generation assets, provide voltage support on long rura
lines and also, with appropriate technology fitted to larger distributed generation plant,
provide automatic frequency response.

2.4.2Survey Examples

Part 2 of this report contains detailed case studies of five distributed generation projects
(see page 104) which were implemented specifically to provide network support:

DGO1 Nelson Bay Embedded Generation - Australia
DG02 Bromelton Embedded Generation - Australia
DGO03 Kerman Photovoltaic Grid-Support Project - USA
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DG04 Chicago Energy Reliability and Capacity Account - USA
DGO05 Mitigation of Load Shedding in Pune Urban Circle — India

In the Nelson Bay project in Australia, the local electricity distributor installed 6 MVA
of diesal generation obtained from a leasing company to reduce loading on long 33kV
lines which were about to exceed capacity. The generators were installed in two 3MVA
stages and connected to the local 11kV feeder network. The generation is operated
whenever the total demand on the 33kV system approaches the limit in order to keep the
net demand below the load shedding threshold. The generators will remain in place for
about two years until a new transmission line is constructed and then will be removed.

The Bromelton project is similar to the Nelson Bay one. Fifteen 1.825 MVA diesel
generators will be installed on vacant land adjacent to Bromelton bulk supply substation
to reduce loading on a 110kV transmission line until a second one can be built in about
two yearstime.

The Kerman Photovoltaic Grid-Support Project in California was designed and built
specifically to measure the benefits for network support of distributed generation using
photovoltaics. A single-axis tracker design was used to enhance the capture of the
afternoon solar resources for peaking power. The Kerman plant was connected to a
semi-rural distribution feeder downstream of the Kerman substation. A transformer
bank located in the substation maintained feeder voltage and supplied current to
customers. The transformer loading was nearing its rating and that load growth was
sufficiently small to enable the transformer replacement to be significantly deferred
with a moderate PV investment.

The Chicago Energy Reliability and Capacity Account project makes extensive use of
distributed generation, including standby generators and photovoltaics. A number of
natural-gas fired standby generators located in public buildings were identified. There
were many more diesel generators, but the City decided not to use these because of air
pollution problems. To make the gas-fired units available as a network of distributed
generators, the City developed a SCADA system to link them to a central operating
facility. Thiswill provide a dispersed network of reliable distributed generators for use
in system emergencies. The City also expects to dispatch the standby generators, to the
degree permitted by air quality permits, at periods of high system prices. Income from
power generation at peak periods will help to pay for the costs of the program. The City
also negotiated an arrangement with a photovoltaics manufacturer to locate a
manufacturing plant in Chicago and has installed photovoltaic arrays at schools and
museums throughout the City.

In the Mitigation of Load Shedding in Pune Urban Circle project in India, the local
electricity distributor carried out a project to identify and develop a pilot scheme to
mitigate load shedding in Pune. It was intended that the project could be replicated in
other cities across Maharashtra State. The project used surplus power available from
customers standby generators and on-site generation during peak hours and made
available the grid power for supply to other consumers in Pune by implementing a
workable alternative for harnessing distributed generation on a pilot basis.
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2.5 Demand Response

Demand response comprises short-term actions taken by end-use customers to change
(usually reduce) their electricity use in response to high prices in the electricity market;
and/or problems on the electricity network. In network-related demand response
programs, the network operator notifies customers and demand response providers
when short-term load reductions are required.

2.5.1Network Application

Demand response is typically used by network operators to reduce peak loads, either
across the system as awhole or on particular network elements.

2.5.2Survey Examples

Part 2 of this report contains detailed case studies of four demand response projects (see
page 121):

DRO1 1SO New England Demand Response Programs - USA
DR0O2 New Y ork SO Demand Response Programs - USA

DRO0O3 PJM Load Response Programs - USA

DR04 South Island Demand Side Participation Trial - New Zealand

Under the Demand Response Programs established by the New England Independent
System Operator (ISO-NE), commercia and industrial electricity users can receive
incentive payments if they reduce their electricity consumption or operate their own
electricity generation facilities in response to high real-time prices in the wholesale
electricity market or when the reliability of the region’s electricity network is stressed.
ISO-NE informs customers when a demand response is required. An advanced
electricity meter capable of recording energy consumption every 5 to 15 minutes is
required to participate in most of the ISO-NE demand response programs. A range of
demand response programs is available to customers, including programs where the
customers load is under direct load control by ISO-NE and programs where the
customer is free to choose whether or not to react to acall for ademand response.

Similar market-driven demand response programs are operated by the New York
Independent System Operator and the PIM Interconnection.

In the South Island Demand Side Participation Trial in New Zealand, the transmission
system operator, Transpower, is developing a grid support contract product to enable it
to evauate, gain regulatory approval for, and contract with non-transmission
alternatives where they provide a reliable and economic means of supporting the
network. To assist in developing this contract, Transpower carried out atrial to find out
whether DSP could be reliably used to deliver a cost effective solution to assist in
transmission investments. The trial involved identifying and contracting with a number
of providers of non-transmission alternatives, including distributed generation and load
curtailment providers. The trial was run on a real dollars for real megawatt load
reductions basis to test the commercial realities of such a product.

11
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2.6 Energy Efficiency

The objective of energy efficiency projectsis to reduce the quantity of energy used per
unit of output or delivered service. As a DSM measure, energy efficiency leads to
reduced load levels on electricity networks for the same level of output or service.

2.6.1 Network Application

Most energy efficiency projects reduce overall demand across the whole electrical load
curve and can be used to combat the effect of general load growth on the network. It
may also be possible to use energy efficiency to reduce demand at the time of the
system peak if loads which contribute to that peak can be identified and energy
efficiency measures applied specificaly to those loads. Energy efficiency projects can
be deployed strategically in geographical areas where network constraints occur or can
be implemented in particular localities to reduce demand on a specific network element.
However, energy efficiency projects are difficult to target accurately enough to provide
network operational services.

2.6.2Survey Examples

Part 2 of this report contains detailed case studies of 10 energy efficiency projects (see
page 164):

EEO1 Efficient Lighting Project DSM Pilot - Poland

EEO2 Oncor Standard Offer Program for Residential and Commercia Energy
Efficiency - USA

EEO3 Oncor Air Conditioning Distributor Market Transformation Program - USA

EEO4 Espanola Power Savers Project - Canada

EEOS Katoomba DSM Program - Australia

EEO6 Drummoyne Demand Management Project — Australia

EEOQ7 Nashik CFL Pilot Project —India

EEO8 Mumbal Efficient Lighting Program — India

EEO9 Mumba Consumer Awareness Campaign - India

EE10 Bangalore Efficient Lighting Program — India

The Poland Efficient Lighting Project (PELP) was developed to reduce greenhouse gas
emissions by accelerating the introduction of compact fluorescent lamps (CFLS) in
Poland. The DSM pilot, a component of PELP, was designed to use CFLs to help
introduce DSM to Polish electric utilities and, in particular, to introduce the concept of
using DSM to defer distribution and transmission investments in the Polish electricity
system. Specifically, the pilot aimed to reduce peak power loads in geographic areas
where the existing electricity network capacity was inadequate to meet existing loads or
soon would be inadequate to meet future load growth. Three cities and their regional
electricity utilities were selected to participate in the DSM pilot; the cities had areas
with electricity network capacity problems. Subsidised CFLs were made available to
city residents using discount coupons; the largest discounts were available to residents
of network constrained areas. Modelling results showed that during the local peak hour
on the peak day of the year, load reductions of about 15% were achieved in the target
network constrained areas.

12
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The Oncor Standard Offer Program for Residential and Commercial Energy Efficiency
in Texas is a performance-based program which offers incentive payments for the
installation of a wide range of measures that reduce energy use and peak demand. The
program was developed to provide an incentive to suppliers of energy services to
implement electric energy-efficiency projects at the facilities of residential and small
commercial customers. Each year, the local network utility establishes a budget for the
program and then purchases peak demand reductions and energy savings from energy
efficiency service providers who market and install energy efficiency measures until the
budget is exhausted. The primary objective of the program is to achieve cost effective
reduction in peak summer demand in the utility’s service territory.

Through the Oncor Air Conditioning Distributor Market Transformation Program the
local network utility pays incentives to distributors for installations of high efficiency
air conditioners until the program budget is exhausted. The program is designed to
increase the installation of high efficiency air conditioners in the new and replacement
residential and small commercial market in order to reduce summer peak demand for
electricity in the utility’ s service territory.

The Espanola Power Savers Project in Canada was a community-based energy
efficiency project which mounted a full-scale effort to extract the maximum possible
reduction in electricity consumption from a geographically concentrated area — a small
township with a population of 6000. The project implemented concentrated marketing
in both the residential and commercial sectors, carrying out comprehensive energy
audits and inspections, and providing incentives for the installation of energy efficiency
measures.

The Katoomba DSM Project in Australia focussed on energy efficiency in the
residential sector and was implemented by the local electricity distributor to attempt to
defer further augmentation of the local distribution network. The program used one
full-time advocate of energy efficiency measures to provide advice to homebuilders and
developers. The program used publicity on radio, educational programs and the
creation of a register of energy efficiency service providers who could install or sell
items such as insulation, double glazed windows, alternative fuel appliances, high
efficiency light fittings and heat pumps. The local electricity distributor paid for the
provision of information about energy efficiency to householder but did not subsidise
the cost of energy efficiency devices.

The objective for the Drummoyne Demand Management Project was to implement
DSM measures that would maintain network performance at the required level at a
lower cost than investing AUD 4 million for an additiona transformer at the
Drummoyne zone substation. The chosen DSM measure was the installation of
compact fluorescent lamps (CFLS) in residential and small number of commercial
premises. High power factor, 15 watt CFLs were packaged in boxes of five for
distribution to households in the target area. Each household was given one box of five
CFLs free of charge. Door-to-door delivery and installation were carried out during
specific times and days to maximise the number of people at home.
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The Nashik CFL Pilot Project in India also distributed CFLs to residential households.
The backbone of the pilot project was a CFL subsidy system, which was designed to
persuade a large number of consumers to purchase and install CFLs to replace existing
incandescent lamps. Only residential and commercial consumers having no electricity
bill arrears were €eligible to participate in this project. A limit of five CFLs per
consumer was fixed. Two choices, direct purchase or purchase through instalments
were offered by MSEDCL to the participating consumers. Several mechanisms were
developed to deliver CFLsto urban and rural areas effectively.

Two further CFL distribution projects similar to the Nashik pilot project were carried
out in Indiain Mumbai and Bangalore.

The Mumbai consumer awareness energy saving campaign with the slogan “I Will,
Mumbai Will” was launched by two of the three electricity distributor/retailers
supplying electricity in Mumbai, together with an electricity generator. The campaign
used most popular communications media such as billboard hoardings, press, radio and
cinema to maximise exposure across various classes and age groups. The campaign
mainly focused upon common habits contributing to electricity demand during the peak
load period and to energy wastage.

2.7 Fuel Substitution

As aDSM measure, fuel substitution from electricity to other fuels operatesin asimilar
way to energy efficiency. However, fuel substitution leads to end uses being lost to
electricity, probably permanently, whereas with energy efficiency the end uses continue
to be served by electricity but at areduced load level.

2.7.1Network Application

Most fuel substitution projects reduce overall demand across the whole electrical load
curve and can be used to combat the effect of general load growth on the network. It
may also be possible to use fuel substitution to reduce demand at the time of the system
peak if loads which contribute to that peak can be identified and fuel substitution
applied specifically to those loads. Fuel substitution projects can be deployed
strategically in geographical areas where network constraints occur or can be
implemented in particular localities to reduce demand on a specific network element.
As with energy efficiency, fuel substitution projects are difficult to target accurately
enough to provide network operational services.

2.7.2Survey Examples

Part 2 of this report contains detailed case studies of three fuel substitution projects (see
page 214):

FSO01 Tahmoor Fuel Substitution Project - Australia
FS02 Binda-Bigga Demand Management Project - Australia
FS03 Paradip Port Substitution of Cooking Fuel Project — India

The purpose of the Tahmoor Fuel Substitution Project was to defer augmentation of the
distribution network by controlling growth in the winter evening peak demand and
combating a low load factor. The local eectricity distributor promoted the use of bottled
gas by residential customers for cooking and space heating by arranging and provided
subsidies for the installation of bottled gas and appliances. The project succeeded in
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flattening load growth to a degree, but take-up was less than forecast. During the project,
a gas distributor made public overtures about extending reticulated natural gasto the area;
this may have discouraged customers from installing bottled gas. Consequently, the
program deferred the supply-side system augmentation for a shorter period than forecast.

Many customers in the small rural settlements of Binda and Bigga in Australia were
experiencing unacceptable voltage fluctuations. Alleviating this problem would have
required extensive reconductoring of the line supplying the area. Capital expenditure
was successfully deferred by encouraging residential customers to replace their
electrical cooking and room heating appliances with appliances operating on bottled
gas.

The Paradip Port Substitution of Cooking Fuel Project was initiated by the Paradip Port
Trust. The Trust purchased electricity in bulk from the local distributor/retailer and
supplied electricity to its employees for residential use. The objective of the project
was to reduce system peak demand by introducing LPG as a domestic cooking fuel
through replacing electric stoves used by Trust employees. The project was targeted at
cooking in the residential sector because this activity comprised approximately 60% of
the electrical usage in each household, adding 3 to 4 MW to the €electricity demand.
The Trust replaced a total of 2,874 electric cooking stoves with LPG stoves. The entire
cost was born by the Trust and was recovered through electricity and cost savings.

2.8 Interruptible Loads

End-use customers on interruptibility contracts pay a lower tariff in return for agreeing
to allow the electricity supply to specific loads to be interrupted under the terms and
conditions specified in the contract.

2.8.1Network Application

Interruptibility contracts are typically available only to larger industrial and commercial
customers. In network demand management, interruptibility is usually used to manage
major disturbances on the network, though it could also be used in a more targeted
fashion, depending on the provisions of the contract.

2.8.2Survey Examples

Part 2 of this report contains detailed case studies of five interruptible loads projects
(see page 229):

ILO1 Load Interruption Contract - Spain

ILO2 Flexible Load Interruption Contract - Spain

ILO3 Interruptibility Contract for Cogenerators - Spain
ILO4 Active/ Reactive Power Exchange - Spain

ILO5 California Energy Cooperatives- USA

The Load Interruption Contract established by the Spanish transmission system operator
Is an agreement through which large customers receive a discount on their electricity
bills in return for being available to reduce their consumption on request from the
system operator. The system operator is responsible for issuing, controlling and
supervising al interruption orders. Customers participating in the Load Interruption
Contract will must submit to the system operator monthly schedules for hourly energy
demand and maintenance planning.
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The Flexible Load Interruption Contract in Spain is an extension of the basic Load
Interruption Contract. Some provisions of the basic Load Interruption Contract have
minimum warning times of 16 hours and 6 hours. Because these are long time periods,
system load may have changed between the time the interruption order is sent and when
the order is executed. A new Interruption Flexible Management Program has been
developed by the transmission system operator in collaboration with large industrial
consumers. This program alows customers to reduce their consumption following a
specific profile, more appropriate to the real profile of the system load.

The Spanish transmission system operator has recently proposed opening
interruptibility contracts to cogenerators. If approved, this will provide the system
operator with access to both a load reduction and an increase in generation capacity
under one contract when the electricity network is under stress.

The Spanish transmission system operator's Active / Reactive Power Exchange is
designed for customers who already participate in Load Interruption Contracts. These
customers may be given a partial exemption from reducing their loads during an
interruption event if they increase the reactive power they inject into the network to at
least three times the active power they are consuming.

Members of California Energy Cooperatives are large commercial and industrial
electricity customers who work together to provide load management services to
electricity utilities. Members of an energy cooperative shed loads at critical peak times
when called upon by their serving utilities and each member is paid to do so. By
coordinating their efforts, these users can respond collectively with a high degree of
individual flexibility and reliability to calls by the utility to shed load.

2.9 Integrated DSM Projects

Integrated DSM projects employ arange of DSM measures appropriate to the objectives
they are aiming to achieve.

2.9.1Network Application

Integrated DSM projects are used both to reduce overall demand across the whole
electrical load curve and to reduce demand at the time of the system peak. Typically,
such projects are deployed strategically in geographical areas where network constraints
occur but can aso be implemented in particular localities to reduce demand on a
specific network element. Depending on the specific DSM measures employed,
integrated DSM projects may also be used to provide network operational services.

2.9.2Survey Examples

Part 2 of this report contains detailed case studies of 12 integrated DSM projects (see
page 251):

IPO1 Blacktown DSM Program - Australia

IPO2 Castle Hill Demand Management Project - Australia

IPO3 Parramatta DSM Program - Australia

IPO4 Olympic Peninsula Non-wires Solutions Pilot Projects and GridWise
Demonstration - USA

IPO5 Brookvale/ DeeWhy DSM Program - Australia

IPO6 Maine-et-Loire DSM Project - France
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IPO7 Deferring Network Investment - Finland

IPO8 French RivieraDSM Program - France

IPO9 Manweb Demand Side Management Project - Wales, United Kingdom

IP10 Codlition of Large Distributors Conservation and Demand Management
Programs - Canada

IP11 Pilot Project to Improve Agricultural Pump Set Efficiency — India

IP12 Agricultural Pump Set Efficiency Improvement Program — India

Each of these projects aims to use arange of DSM measures to defer the construction of
a specific network augmentation or to reduce peak load and/or overall load on a specific
network element or network region.

In the Blacktown DSM Program in Australia, the local electricity distributor is seeking
to defer the upgrade of a zone substation. The substation comes under pressure during
hot weekdays due to heavy air-conditioning loads, but for most of the year operates
under capacity. Network customers who have opportunities to reduce peak demand are
offered a free energy audit in return for signing a Memorandum of Understanding.
Financia incentives are paid for each initiative implemented, based on the verified
demand reduction achieved.

In the Castle Hill Demand Management Project in Australia, the local electricity
distributor is aming to defer the requirement to build a new substation despite high
levels of load growth caused by increased penetration of air conditioning. The program
is targeting the commercial sector, particularly retailersin alarge shopping centre. The
program is targeting interruptible loads, the use of existing standby generators, the
installation of high efficiency air conditioning (and the upgrading of existing air
conditioning systems), and the installation of efficient lighting and power factor
correction equipment in new and replacement applications. The contracts with the
customers are performance based, with payment on verification of demand reductions.

Through the Parramatta DSM Program in Australia, the local electricity distributor is
aiming to defer the capital expenditure required to build a new zone substation. The
distributor funded and conducted a maor survey to identify and establish the
opportunities for DSM in the Parramatta central business district. The distributor then
made offers to building owners/managers for the implementation of appropriate DSM
initiatives. The DSM options considered included the installation of power factor
correction equipment and the use of existing back-up generators to allow interruption of
mains electricity without loss of amenity to specific customers in time of system stress.

In the Olympic Peninsula project in the United States, the transmission system operator
is carrying out several pilot projects to determine whether it is possible to use non-wire
solutions to defer a transmission line construction project. The DSM measures
employed include: direct load control, demand response, voluntary load curtailments,
networked distributed generation and energy efficiency. One particularly interesting
DSM measure is the use of Grid-Friendly™ appliances which sense frequency
disturbances in the electricity network and reduce load to act as spinning reserve - no
communications technology is required beyond the network itself. The demand
response, voluntary load curtailment and distributed generation pilot projects will be
aggregated by Pacific Northwest National Laboratory into a demonstration of how a
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future electricity network might function. This demonstration is part of a project of the
United States Department of Energy known as GridWise.

With the Brookvale / Deewhy DSM Program in Australia, the local electricity
distributor is aiming to defer capital investment in the local sub-transmission
infrastructure. The initiatives are targeting the commercial and industrial sectors and
comprise: installation (or repair) of low voltage power factor correction equipment at
customers premises, the use of a privately-owned standby generator to export energy
to the network during peak periods, and a Standard Offer for demand reductions
achieved by customers or third party aggregators through energy efficiency measures
undertaken at customers' premises.

The purpose of the Maine-et-Loire DSM Project in France was to defer reinforcing
certain overloaded rural feeders. Two categories of DSM measures were implemented:
measures undertaken on the network side of the meter; and measures undertaken on the
customer side of the meter. Network-related DSM measures included: installing
voltage regulators and distributing the single-phase current loads of customers across
three phases. The customer-related DSM measures included: shifting the use of
appliances and water heaters to off-peak periods; installing electronic "soft" starters for
electric motors; distributing compact fluorescent lamps, implementing automatic
controllers for domestic boilers; installing a wood-fired boiler; and using portable diesel
generators for intermittent generation at selected sites.

The purpose of the project to defer network investment in Finland was to investigate
demand-side options available to the distribution utility to defer the investment required
to increase the capacity of a defined rural distribution area. The project commenced as
an integrated DSM project to investigate the feasibility of implementing a range of
DSM options across several customer classes to achieve deferral of investment in a
network augmentation. However, because of the unique situation in which one large
customer accounted for 50% of the load in the relevant distribution area, only one DSM
option was implemented - the installation of a diesel generator for peak clipping at the
large customer's site.  The effectiveness of this option then became uncertain when the
large customer changed electricity supplier and consequently the benefits to the
customer of the diesel generator changed.

The French Riviera DSM Program is the largest DSM project in the European Union
and possibly the world. Its purpose is to use energy efficiency and renewable energy
distributed generation to defer the need to upgrade a major transmission line serving the
eastern part of the Provence-Alpes-Cote d'Azur region of France. In May 2006, the
state court, after a complaint from an environmental group, refused planning permission
for the upgrading of the line. Therefore, at present, the DSM program is the only way
to secure supply to this region by keeping load growth within the capacity of the
existing line.

The Manweb Demand Side Management Project was designed to evaluate the principles
and techniques necessary to introduce a major DSM program. It aimed to reduce peak
demand for electricity in the town of Holyhead on Holy Island, just off the west coast of
the island of Anglesey in North Wales. The local electricity distributor/retailer offered
a range of subsidised or free measures for customers in the residential, commercial /
small industrial and large industrial sectors. Measures implemented in the project
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included compact fluorescent lamps, loft insulation, draught proofing, hot water tank
insulation, power factor correction.

In Canada, the Coalition of Large Distributors has implemented a range of conservation
and demand management (CDM) programs to support the Government of Ontario’s
plans to reduce peak electricity demand in the province by 6,300 MW by 2025. The
CDM programs implemented by the Coalition members were intended to achieve a
range of different objectives. Some programs were designed to reduce the amount of
electricity used by residential customers; others were directed to assisting commercial
customers reduce their electricity loads, and still others were intended to reduce peak
demand on the electricity network.

In India, the Pilot Project to Improve Agricultura Pump Set Efficiency implemented
various energy efficiency and power factor correction measures in a small number of
agricultural pump sets to identify the impact of these measures in terms of the resulting
load reduction and improvement in power factor.

In the Agricultural Pump Set Efficiency Improvement Program in India, staff from the
local electricity distributor/retailer conducted a survey of existing pumping systems to
identify opportunities to improve efficiency, particularly in relation to power factor and
appropriate sizing of motors. A funding mechanism was offered to agricultura
customers that provided free of cost pump sets and a mix of 70% debt and 30% equity
in the purchase and installation of capacitors and metering. Outreach activity was
undertaken jointly with local community institutions to promote and encourage
agricultural customers to participate in the program. Customers were given access to
pump sets and also provided with information on usage and system parameters for
evaluation.

2.10 Load Shifting

Load shifting comprises measures that encourage customers to move their use of
electricity away from peak periods.

2.10.1 Network Application

Load shifting may be used to reduce peak loads across the whole network, or can be
deployed strategically in geographical areas where network constraints occur, or can be
implemented in particular localities to reduce demand on a specific network element.

2.10.2 Survey Examples

Part 2 of this report contains detailed case studies of five load shifting projects (see
page 325):

LS01 Winter Peak Demand Reduction Scheme - Ireland

LS02 Eskom DSM Profitable Partnership Programme - South Africa
LS03 TU Electric Thermal Cool Storage Program - USA

LS04 Mad River Valey Project - USA

LS05 Baulkham Hills Substation Deferral Project - Australia

In the Winter Peak Demand Reduction Scheme in Ireland, large commercia and
industrial customers committed to reducing consumption between 5 and 7 pm every
business day from November to February. This reduction was achieved through
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reducing energy use or utilising on-site generation. Customers received a payment for
reliably delivering this committed reduction.

In South Africa, the monopoly vertically integrated electricity utility offers financia
assistance through the DSM Profitable Partnership Programme to entities that are serious
about efficient use of eectricity and the resulting financial savings. Both upgrades to
existing buildings and the incorporation of efficient systemsin new buildings are targeted.
The utility funds 100% of all costs for viable load management projects designed to shift
electricity consumption to off-peak periods in order to reduce peak loads. Customers are
not required to contribute towards the capital expenditure on projects.

The TU Electric Therma Cool Storage Program in Texas shifted electrical load to
off-peak hours, reducing peak demand, and provided space and/or process cooling during
on-peak periods. The program offered financial incentives for the installation of systems
which provide space and/or process cooling for commercial or industria facilities by
running chillers at night and in the early morning to produce and store chilled water or ice,
which isthen used to provide cooling during the hottest part of the day.

The Mad River Valley Project in the United States was implemented to diminate the need
for amajor upgrade of adistribution line. A mgjor electricity customer and the local utility
entered into a customer-managed interruptible contract, under which the customer
committed to ensure that the total load on the distribution line as measured at the closest
substation (including the loads of other customers) would not exceed the safe level. The
customer installed a real-time meter at its operations base, and telemetry to monitor total
local load at the substation. The customer committed to manage its operations so as to
keep total local load at al times below the safe level.

The Baulkham Hills Substation Deferral Project in Australia was undertaken to defer
the construction of a zone substation, which had become necessary as a result of the
growth in afternoon summer peaks. The project comprises an agreement with one
major industrial customer who uses large furnaces and puts a substantial peak demand
on the network. Under the agreement, the customer is given 24 hours notice to shed
load during the peak period on the following day. The customer is able to achieve this
shift by speeding up production prior to the event and then slowing it down from its
average rate during the peak.

2.11 Power Factor Correction

Power factor in aternating current circuits is the ratio of energy consumed (watts)
versus the apparent power (volt-amps). In other words, power factor is the percentage
of actual energy used compared to the energy flowing through the wires. Power factor
correction aims to reduce the difference between the energy consumed and the apparent
power so as to reduce energy wastage.
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2.11.1 Network Application

Most power factor correction projects reduce overall demand across the whole electrical
load curve. It may also be possible to use power factor correction to reduce demand at
the time of the system peak if loads which contribute to that peak can be identified and
power factor correction applied specifically to those loads. Power factor correction can
be deployed strategically in geographical areas where network constraints occur or can
be implemented in particular localities to reduce demand on a specific network element.

2.11.2 Survey Example

Several projects reviewed in this report, particularly integrated DSM projects, include
power factor correction as part of a range of DSM measures. Part 2 of this report
contains a detailed case study of one project which comprised only power factor
correction (see page 345):

PC01 Marayong Power Factor Correction Program - Australia

The purpose of the Marayong Power Factor Correction Project was to reduce the load
on particular zone substation and thereby defer the capital expenditure required to
strengthen a specific feeder. Thelocal electricity distributor identified low power factor
loads in the area served by the substation and proceeded to install power factor
correction equipment in the low voltage network outside customers’ premises (not on
the customer side of the meter). The distributor paid for the equipment and the
installation. This program was implemented without the involvement of customers.

2.12 Pricing Initiatives

As a DSM measure, pricing initiatives aim to change customers energy-using
behaviour, particularly to alter the times at which electricity is used.

2.12.1 Network Application

Pricing initiatives are typically used to support electricity networks by changing
customers energy-using behaviour to reduce demand at the time of the system peak.
Typicaly, pricing initiatives are applied to particular customer classes across a whole
electrical system and are therefore usually not targeted to geographical areas where
network constraints occur. However, some work is now being carried out on
congestion pricing in which electricity prices are increased in constrained network
areas.

2.12.2 Survey Examples

Part 2 of this report contains detailed case studies of nine pricing initiative projects (see

page 348):

PIO1 CadliforniaCritical Peak Pricing Tariff for Large Customers - USA

PI02 Loire Time of Use Tariff Program - France

PIO3 Queanbeyan Critical Peak Pricing Tria - Australia

PI04 Hourly Demand Tariff - Spain

PIO5 End User Flexibility by Efficient Use of Information and Communication
Technologies - Norway

PIO6 Tempo Electricity Tariff - France

PI07 Reduced Accessto Network Tariff - Spain

PIO8 EnergyAustralia Pricing Strategy Study — Australia

PI09 California Statewide Pricing Pilot for Small Customers— USA
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The Cdifornia Critical Peak Pricing Tariff for Large Customers (CPP) comprised
increased prices during 6 or 7 hours of up to 12 "Critical Peak Pricing Days' each year
and reduced prices during non-critical-peak periods. A CPP Event could only be activated
during summer. To participate in the CPP tariff for large customers, all customers had to
have metering capable of recording electricity usage in 15-minute intervals. If customers
did not have interval metering at the start of the CPP tria period, each utility provided and
installed this free of charge. Customers had to remain on the CPP tariff for a minimum of
12 months; after participating in the CPP tariff for 12 months, customers could opt-off at
anytime.

In the Loire Time of Use Tariff Program in France, particular overloaded feeders were
selected for application of time of use tariffs. The monopoly the electricity generator
and retailer contacted customers by visits and phone calls to collect information about
the type and power rating of customer equipment, tariffs used, etc. These data were
used by a consulting company to simulate the electrical demand for each feeder. Then
tariff changes were simulated to determine the effect on the peak load. Where the
simulations of tariff changes indicated possible financial savings for customers, the
utility contacted the customers connected to the feeders. The utility proposed to the
customers that they change to a two-part time of use tariff (peak and normal rates).
Where the customers were already on an existing time of use tariff, the utility proposed
achange in the time periods for the peak and normal rates.

The Queanbeyan Critical Peak Pricing Trial in Australia was initiated to investigate the
feasibility of promoting peak load reductions by residential sector customers to relieve
distribution network constraints. Critical peak periods are caled by the electricity
retailer when the load on the local network is reaching maximum capacity or when high
price events occur in the competitive wholesale electricity market. In the tria,
implementation of time of use and critical peak pricing tariffs required the installation
of interval meters and in-home information display unitsin participants’ dwellings. The
in-home information display unit comprises a LED aphanumeric display which
provides customers with specific information about the amount of electricity they are
using, and how much it is costing. A beeping sounds alerts customers to the start of a
critical peak period.

The Hourly Demand Tariff in Spain consists of different rates for each of seven time of
use periods. The transmission system operator has the right to determine the hours of
operation of Period 1. That period correspond to peak hours and is the most expensive
period of the year. The am of this tariff is to dissuade customers from using electricity
during peak hours by increasing the demand and energy cost components of their
electricity hills.

The Norwegian project “End User Flexibility by Efficient Use of Information and
Communication Technologies’ was a large scale pilot project involving two network
operators and six technology vendors. The project included: two way communication
to 10,984 mainly residentia customers, automated meter reading; and direct load
control of water heaters. Customers were offered a choice of a standard or TOU
network tariff and/or a standard or hourly spot price retail tariff. The following average
load reductions per household were achieved:
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ToU network tariff —0.18 kwWh/h

hourly spot price for energy — 0.4 - 0.6 kWh/h

direct load control of water heaters — 0.5 kWh/h

ToU network tariff plus hourly spot price— 0.3 - 1.0 kWh/h.

The Tempo tariff is the most sophisticated electricity tariff for mass market customers
in France. The Tempo tariff enables smoothing of both the annual and daily electricity
load curves, therefore reducing marginal generation and network costs. The Tempo
tariff has six rates based upon the actual weather on particular days and on hours of use.
Each day of the year is colour coded. There are three colours, blue, white and red which
correspond to low, medium and high electricity prices. The colour of each day is
determined mostly by the electricity generator and retailer based on the forecast of
electricity demand for that day - the level of demand is mainly influenced by the
weather. The French transmission network operator has the ability to determine the day
colour if thereis significant congestion on the electricity network.

Under the Reduced Access to Network Tariff measure in Spain, free market customers
receive a reduction in their “access to network” tariff in return for reducing their loads
automatically following a request from the transmission system operator, and providing
reactive power when required by the TSO. The reduced “access to network” tariff
provides the TSO with a network operational service.

The purpose of the EnergyAustralia Pricing Strategy Study was to investigate the
effectiveness of critical peak pricing (CPP) in achieving peak load reductions on the
distribution network. The study included about 750 residential customers and 550
business customers. All had a smart meter with GPRS communications installed in
their premises and some had an in-house display connected to the meter by power line
carrier technology. The experimental groups comprised:

e acontrol group;

agroup provided only with information about peak load reductions;

agroup placed on a seasona TOU tariffs;

one group placed on a medium critical peak pricing tariff with an in-house display;
two groups placed on a high critical peak pricing tariff with and without an in house
display.

The California Statewide Pricing Pilot (SPP) for Small Customers involved some 2,500
residential and commercial and small industrial customers. The experimental tariffs
tested in the SPP included a traditional time of use (TOU) rate and two dynamic pricing
rates. Under the TOU rate, the price during the peak period was roughly 70 percent
higher than the standard rate and about twice the value of the price during the off-peak
period. The dynamic rates included a critical peak pricing (CPP) element that involved
a substantially higher peak price for 15 days of the year and a standard TOU rate on all
other days. One type of CPP rate had a fixed peak period on both critica and
non-critical days and day-ahead customer notification for critical day events. The other
type of CPP rate had a variable-length peak period on critical days, which could be
called not less than four hours ahead on the day of acritical event.
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2.13 Smart Metering

Currently, recording the quantities of energy consumed by end-users is mostly carried
out by using accumulation meters which simply record energy consumption
progressively over time. However, more advanced meters are increasingly being used.
Interval meters record the quantities of energy consumed over set, frequent time
intervals. Smart meters include, in addition to the interval metering capability, one-
way or two-way communications between the energy supplier and the meter.

2.13.1 Network Application

There are two ways in which ways in which smart metering can be used to support
electricity networks

First, smart meters enable the implementation of time-varying pricing which sends price
signals to customers that reflect the underlying costs of generating, transporting and
supplying electricity. Price-based demand response programs can reduce or shape
customer demand and particularly can reduce peak loads on the electricity network and
therefore reduce the amount of investment required in network infrastructure.

Second, analysing data from smart meters provides end-users with detailed information
about the ways in which they use electricity and can enable businesses to identify and
implement energy, cost and carbon savings. Energy savings reduce the overall load on
the electricity network, therefore contributing to supporting the network

2.13.2 Survey Example

Several projects reviewed in this report, particularly pricing initiative projects, include
time-varying pricing as a DSM measure. Part 2 of this report contains a detailed case
study of one project that analysed data from smart metering (see page 409):

SMO1 Carbon Trust Advanced Metering Trial - United Kingdom

The Carbon Trust Advanced Metering Trial was carried out to understand the potential
benefits of advanced metering for SMEs. During the trial, advanced metering for
electricity, gas and water was installed at 582 sites across the United Kingdom. In
addition to installing clip-on readers or new advanced meters at sites that did not
already have interval metering in place, a variety of different types of energy saving
advice were provided to sites during the trial. These services ranged from basic data
provision to detailed advice on energy saving communicated through phone calls and
sitevisits. The detailed half-hourly load profile data from advanced metering was used
to identify opportunities for energy savings.

3. CONCLUSION

The survey of demand management activities which forms the basis of this report
showed that network-driven DSM options can effectively:

e achieve load reductions on electricity networks that can be targeted to relieve
specific network constraints; and

e provide arange of network operational services, achieving peak load reductions with
various response times for network operational support.
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The survey aso showed that al types of demand DSM measures can be used to relieve
network constraints and/or provide network operational services. However, whether a
particular DSM measures is appropriate and/or cost effective in a particular situation
will depend on the specific nature of the network problem being addressed and the
availability and relative costs of demand-side resources in that situation.

The question of the relative effectiveness of DSM measures in achieving network-
related objectives will be examined further in Subtask 2 of Task XV.

The persistence of the outcomes of DSM projects has been the subject of some debate.
Some studies have suggested that, particularly where customer behaviour change is
involved, load reductions achieved through DSM measures are not maintained over time.

Since some of the DSM projects included in the survey were implemented many years
ago, an attempt was made to locate reports of results monitoring carried out over
extended time periods after projects were implemented. Some projects, particularly the
Espanola Power Savers Project (page 177), were specifically set up to enable extensive
load monitoring to be carried out. However, no reports of monitoring over extended
time periods could be found.

The persistence of DSM outcomes over time may be less important in a network-driven
DSM context than in a situation where DSM is being implemented to achieve
environmental objectives, such as abatement of greenhouse gas emissions. Network-
driven DSM is usualy implemented to achieve deferral of a specific network
augmentation project for a defined period or to provide short-term network operational
services. In most circumstances, DSM is usually not able to completely avoid a
network augmentation because load growth still continues, though at a lower rate, after
a DSM project has been implemented. Therefore, a load reduction achieved through
DSM is usually only required until the load on the network element reaches its design
rating and the network augmentation has to be built.

The survey also showed that there is a relative lack of published performance data or
post implementation analysis for network-driven DSM projects. Thereis generaly little
quality information available on actual project costs and not much reliable information
on post-implementation project performance. This is a cause for concern. The lack of
credible and robust information makes it difficult for electricity network businesses to
benchmark their own DSM activities against the experience of others and may form a
significant barrier to the implementation of cost effective network-driven demand-side
management.

25







PART 2.
CASE STUDIES






Worldwide Survey of Network-driven Demand Side Management Projects

FINDING RELEVANT CASE STUDIES

Part 2 of this report contains detailed case studies of 64 network-driven DSM projects.
The case studies are also accessible on-line on the Task XV website at:
http://www.ieadsm.org/CaseStudies.aspx.

The following tables are provided to assist in finding relevant case studies in this Part 2
of the report. In Table A1l (below), the case studies are classified by the major DSM
measure implemented and are shown with their corresponding page numbers. Further
classifications of case studies are also presented: by project implementor (Table A2,
page 32); by focus of project (Table A3, page 37); by project objective (Table A4,
page 40); and by market segment addressed (Table A5, page 43).

Table Al. Case Studies by Major DSM Measure

Direct Load Control

DCO01 | Ethos Project Trial of Multimedia Energy Management Systems - | p 46

Wales, UK
DCO02 | Sydney CBD Demand Curtailment Project - Australia p 50
DCO03 | LIPAedge Direct Load Control Program - USA p 54
DCO04 | Sacramento Peak Corps - USA p 61

DCO05 | PEF Direct Load Control and Standby Generator Programs - USA p 65
DCO06 | ETSA Utilities Air Conditioner Direct Load Control Program -| p71

Australia

DCO07 | California Automated Demand Response System Pilot - USA p 81
DCO08 | Orion Network DSM Program - New Zealand p 9l
DCO09 | Separation of Agricultural Feeders for Load Control - India p 99
Distributed Generation

DGO1 | Nelson Bay Embedded Generation - Australia p 104
DGO02 | Bromelton Embedded Generation - Australia p 107
DGO03 | Kerman Photovoltaic Grid-Support Project - USA p 110
DGO04 | Chicago Energy Reliability and Capacity Account - USA p 113
DGO5 | Mitigation of Load Shedding in Pune Urban Circle - India p 116
Demand Response

DRO1 | ISO New England Demand Response Programs - USA p 121
DRO2 | New York ISO Demand Response Programs - USA p 132
DRO0O3 | PJM Load Response Programs - USA p 141
DRO4 | South Island Demand Side Participation Trial - New Zealand p 153
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Table Al. Case Studies by Major DSM Measure (continued)

Energy Efficiency
EEO1 | Efficient Lighting Project DSM Pilot - Poland p 164

EEO2 | Oncor Standard Offer Program for Residential and Commercial p 169
Energy Efficiency - USA

EEO3 | Oncor Air Conditioning Distributor Market Transformation Program - | p 174

USA
EEO4 | Espanola Power Savers Project - Canada p 177
EEO5 | Katoomba DSM Program - Australia p 184
EEO06 | Drummoyne Demand Management Project - Australia p 187
EEO7 | Nashik CFL Pilot Project - India p 196
EEO08 | Mumbai Efficient Lighting Program - India p 201
EE09 | Mumbai Consumer Awareness Campaign - India p 204
EE10 | Bangalore Efficient Lighting Program - India p 211
Fuel Substitution
FS01 | Tahmoor Fuel Substitution Project - Australia p 214
FS02 | Binda-Bigga Demand Management Project - Australia p 217
FS03 | Paradip Port Substitution of Cooking Fuel Project - India p 225
Interruptible Loads
ILO1 | Load Interruption Contract - Spain p 229
ILO2 | Flexible Load Interruption Contract - Spain p 234
ILO3 | Interruptibility Contract for Cogenerators - Spain p 238
ILO4 | Active / Reactive Power Exchange - Spain p 241
ILO5 | California Energy Cooperatives - USA p 245
Integrated DSM Projects
IPO1 | Blacktown DSM Program - Australia p 251
IPO2 | Castle Hill Demand Management Project - Australia p 254
IPO3 | Parramatta DSM Program - Australia p 262

IPO4 | Olympic Peninsula Non-wires Solutions Pilot Projects and GridWise | p 265
Demonstration - USA

IPO5 | Brookvale / DeeWhy DSM Program - Australia p 274
IPO6 | Maine-et-Loire DSM Project - France p 283
IPO7 | Deferring Network Investment - Finland p 291
IPO8 | French Riviera DSM Program - France p 295
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Table Al. Case Studies by Major DSM Measure (continued)

Integrated DSM Projects (continued)

IPO9 | Manweb Demand Side Management Project - Wales, United p 306
Kingdom

IP10 | Coalition of Large Distributors Conservation and Demand p 310
Management Programs - Canada

IP11 | Pilot Project to Improve Agricultural Pump Set Efficiency - India p 316

IP12 | Agricultural Pump Set Efficiency Improvement Program - India p 321

Load Shifting

LS01 | Winter Peak Demand Reduction Scheme - Ireland p 325

LS02 | Eskom DSM Profitable Partnership Programme - South Africa p 330

LS03 | TU Electric Thermal Cool Storage Program - USA p 334

LS04 | Mad River Valley Project - USA p 338

LS05 | Baulkham Hills Substation Deferral Project - Australia p 342

Power Factor Correction

PCO1 | Marayong Power Factor Correction Prog