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@® Capgemini Touch ?

CONSULTING.TECHNOLQGY.QUTSQURCING

Measurement is the only sense
that we have for electricity

Today’s measurement and
control is like having a hand
with no nerves

No sense of touch or ability to
tell how where the hand is or
how hard it is working

AMI provides the nerves that
are required to give that sense
of touch and control
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@® Capgemini

CONSULTING.TECHNOLQGY.QUTSQURCING

“The question that faces the strategic decision
maker is not what an organization should do
tomorrow.

It is rather what an organization must do today to
be ready for an uncertain tomorrow.”

Peter Drucker

“In the past we have made money by Not doing things — In the future, we
will need to make money be doing things efficiently”

— Vincent de Rivaz, CEO, EDF Energy UK
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@® Capgemini

CONSULTING.TECHNOLQGY.QUTSQURCING

November 2002: CEA
Technologies (CEATI)
invited proposals for
technology roadmap
research work.

March 2003: the
Distribution Asset Life
Cycle Management
(DALCM) Interest Group
awarded a contract to
Cap Gemini to develop a
technology road map for
the consortium utilities.

Capgemini co-funded the
project.

January 2004: Roadmap
resented at
Istributech

Phase Il of the project will
start in August.
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Electric Distribution Utility

Roadmap

CEA TECHNOLOGIES PARTICIPANTS 2003

i+l

Abitibi-Consolidated Inc.

Alean Inc.

Mquila Nebworks Canada

ATCO Electric Limited

BC Hydro and Power Authority

Brascan Energy Marketing Ine. ||

Churchill Falls (Labrador)
Corporation Ltd.

City of Saskatoon Utility Services

Enbridge Gas Distribution Inc.

ENMAX Corporation

Epcor Distribution Inec.

Hydro One Networks Inec,

Hydro Ottawa Ltd.

Hydro-Québac .

Manitoba Hydro

Natural Gas Technologies Centre

Natural Resources Canada

New Brunswick Power Corporation

Newfoundland Power Inc.

Newfoundland & Labrador Hydro

Nova Scotia Power Inc.

Ontario Power Generation Inc.

Pulp and Paper Research Institute
of Canada

SaskPower

Toronto Hydro Electric System Lid.

TransAlta Utilities

TrnnsEner\gle

' Wisconsin Public Service Corporation

U‘ul:mnfal AB |

Scottish and Southern Energy

Tohoku Electric Power

American Electric Power Servlcecarmﬂm
Bonneville Power Administration

cem:rnl Hudson Gas and Electric

Co idated Edison C ¥ of New Yark
Duke Energy

Entergy Transmission

National Rural Electric Cooperative Association
New York Power Authority

New York State Electric'& Gas Corporation
Northeast Utilities Service Compainy
Public Service Electric and Gas Company
Saattle City Light

Seattle Public Utilities

Tatoma Power

Tennessee Valley Authority

United Illuminating Company

LS. Army Corps of Engineers

U.5. Bureau of Reclamation

Electricité de France

ESKOM, Peaking Generation

Hydro Tasmania
Snowy Mountains Hydro Electric Authority

A r
g
Ll ol o

TransPower New Zealand Limited
Mighty River Power
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@® Capgemini Project Objectives

CONSULTING.TECHNOLQGY.QUTSQURCING

A view of the electric distribution utility environment 15-20 years in the
future that can be used to determine where utilities need to modify
their current design, planning, construction, maintenance, and
operating practices.

A source document to aid in identifying technical and information gaps
that need to be closed for electric distribution companies to prepare
effectively for change in their technical, business, and regulatory
environment.

Implications of these gaps to assist the DALCM Interest Group in
defining its own R&D program.

An implementation plan (roadmap) that would help utilities to plan and
Implement the necessary changes required to meet the foreseeable
challenges.

A vision of desirable future service policies and description of required
technology development and its implementation.

WE CAN NOT AFFORD NOT TO KNOW! - Hans Brus, Hydro Quebec
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@® Capgemini The Research

Review of over 200 current documents from all sources
Off-the-record interviews with over 300 industry personnel
Utility (181)

Singapore Power, China Power & Light, Electricity de France, E.On
Duke, PG&E, Exelon, etc

The CEATI and CEA members
Government (84)

DOE, DOD, DND, Environment Canada, Industry Canada, etc
Industry (92)

GE, Ford, Schneider, Cooper, Itron, DCSI, etc.
University & Private Research (49)

Hteidelberg University, University of Montreal, Stanford, Colorado School of Mines, MIT,
etc

Scenario Workshop
Roadmap Workshop
European Actors Review Session

Over 2,500 hours of work went into the creation of this report.
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@ Capgemini The process

CONSULTING.TECHNOLQGY.QUTSQURCING

Did the interviews
Developed a technology matrix and distribution value chain
Developed a list of common assumptions

Determined the drivers that were within and not within the control
of the utilities

Determined the top drivers that were outside the control of the
utilities
Used the drivers to create scenarios

21 Scenarios created from the drivers that were out of the utility’s
control

Tested the scenarios with the core utilities

Ran workshops on the scenarios

2004 Capgemini - All rights reserved
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@ Capgemini Why Scenarios

CONSULTING.TECHNOLQGY.QUTSQURCING

Scenarios help to examine a realm of plausible futures.

Realm of

Plausible

Realm of
Implausible
Futures

2003 < > 2025

2004 Capgemini - All rights reserved
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@ Capgemini Common assumptions
e about the business

ASSUMPTIONS

. The distribution grid uill be required 1o support the needs of sosisy. Notethnologies cumerthy in
R&D are capable of replacing the grid economically.

2. In general, once an asset firansformer, capacior bank, pole. etc)is deployed, b will remain in senvice
urtil itz nommal and of life.
4. Bevause the average utilty asdt has an estimated lite of 30 yearsand many of the teshnologies are

designed to replace or supplement existing technelegies, any technelogy in this study is expected 1o
- - - - - take & least 15 vears 1o reacha 50°% replacement of existing asas
| Stn ut| on arli Su 0] rt needs of socCl et . The emvenmentalmesement ol no g Ay anche regUimars fer onenvon amssions il
R e tighten
A that ane deamed “emvir friendhy will hawe the following atvantages:

Some govemments inthe world will subsidize the R&D,
Some govemments inthe world will subsidize their installation

. The general public will ba wiling to pay atleast 10 more forthese technologies or the output
'R fromthe technologies

d. Demonstration projects will be undertaken earfier than usual inthe life cycle ofthe teshnology
fora commercially viable technology.

ES

Tw

=

. The generation market will be allowed tofragment in Horth America, as more technelogies that allow
- H - “Mmicro-generation” reach commercial iability. By 2015, anyone will be allowed to be a generatar.
existing technoloaies to replace or supplement . Dovbaocompaiee i et sl st okt o ot et
e The cost ofcomvartional fuels for generation will cortinue to increase @oal, gas, ofl, nuslear) and the
ability ta inorease generation outpuUtrom existing fver hydroelectric saurses wil be limeed.

. The number of trained people that are available to do distriburion design, planning. construstion,
maintenance and operating work will continuzta decline, while the uages wil cortinue to increase &

= pace with inflation or slighthy abowe infistion. Distribution companis will hawe to assume more and
el lV” Onl I len a l I |Ove| I lel l more the costs oftraining
e

In general, distribution companies will continue 1o be regulated intheir delivery business, eithervia
cost-based or performance based ragulation.

. Local govemments il continu to push distribution companies for imprawemerts in reliability, cost of
seruice, cUStomer senvie and safety fartheir conatituents

@

=

=

=}

. Regulators will allow distribution companies tofind additional sounces of revenue from their existing
assets.

“environmentally friendly" technologies ...

B

Enengy eficiency vill vontinue to improve. Uise of energy will be reduced by a least 1% per annum
forthe same task. overall. However, bevause of population growth. and new uses of energy, overall
consumption of elestrichy wil not decline

1" : . n . atay isues associated with both distribution automation and distributed generation ¢an be resohed
I C ro - g e n e ratl O n or this. is_sue will lirmit the use of these teshnolagies - Esue here i source olation to perform work
I I l e

=

satehy without fear of enerized (or re-energized) fnes

New assets have significantly less inherent design margin ie., 3 100 k\Atransformerfrom 30 years
ago was probably really 3 130 kvitransfommer uhereas today a 100 kivAtransformeris a 103 kA
transformer) Therefare, 2= systems are replaced with newer assds, the averall ‘Tobustness of the

cost of conventional fuels for generation ...

&

number of trained people ...

cost-based or performance based regulation ...

iImprovements in reliability, cost of service, customer service and safety ...
additional sources of revenue from their existing assets ...

energy efficiency ...

safety issues ...

overall "robustness” of the system ...
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@ Capgemini Business drivers out of the

CONSULTING.TECHNOLQGY.QUTSQURCING

Internal

Regulatory

External

Consumer

Commercial & Industria
Environmental

2004 Capgemini - All rights reserved
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utility’s control

DRIVERS

Intlernal Drivers

‘Warkforce aging

Cost of assas

Aging as=zets

Driveto cortrol costs (Capital and 08

Drfveto cortrol righ (of "big bad evertz")or the impad of events

Pezets stranded by mowement of industry and population to green fields

Separation of Proft & Loss (PEL) staements (generation, distribution, tansmission, ete)
Understanding of Profit & Loss (PEL) statements at the substation lewel (= thiz franchise” profitable ™)
Cost containment

Fbility to maintain and train a workdonse

Joint Use gelephone, CATWY

Cutsourcing for cost reduction / focus on core competency reasons

External Drivers

tiarket demand for retum to basics (refocus on ROl ws, stock price)

Failurz of Enron and cther "high fhears”

Distriburted generation

Distribation autormation

Puzh by zervice companies to mowe up the food chain (tree timming to construction to maintenance to
full outsouming)

Increase in services deliverad to customers

hdergers and takeovers in the industry

Retirement of small local existing generation sources

Regulatory Drivers

Focus on service levek

Performarce Based Rates with few chances for modification of the formula overtime
Demand forfewer and shorter outages

Demand formore buried wires, less overhead

Re-regulation of the matets

M. Emizsions

Fyato Aocord

Requirements to connect any generation sources to the distibution grid

Changas intax and subsidy structures based on ervironmental and water prefersnces
Trade and industrial policy

Mational and Global legal agreements and court rulings

Longer period between rate cases
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@® Capoemini Scenario Matrix:
e Government/Regulator

_ | nvestment to
© Engineer’s be sustained
8 Dream Scenario B
[
L
S Scenario A Bang for
c the Buck
g Business
n as Usual
=
Q
S
; “Hard” technical “ Soft” market
o
L
-
S0
e 3 .
c © Scenario D
o =
> 0 Building a
8 £ CYA when Cash grab House of Cards
c| thelights go out

Regulator (Focus of attention — Deep and specific technical focus
or a focus on results only.)
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@® Capgemini

All Scenarios pull in the

CONSULTING.TECHNOLOGY.OUTSOURCING S am e d i reCti O n

serving more demanding customers ...

focusing on affordability, reliability and power
quality ...

offering much more sophisticated tariff structures ...
regulated for the delivery of energy ...

delivering service quality at the same level that customers
receive from non-utility industries ...

operating a self-diagnosing and self-healing electric
distribution grid ...

connected to a large number of consumer-owned energy
sources ...

working predominantly in a live-line environment ...
managing multidirectional power flows with customers

making both regulated and non-regulated income from
asset utilization offerings ...

self-learning knowledge workers gainfully deployed in an
asset-intensive business ...

a blurring between trade & professional jurisdictions...
changes in employee demographics are huge ...

2004 Capgemini - All rights reserved
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ELECTRIC DISTRIBUTION UTILITY BUSINESS VISION
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ldentified and listed over 150

@® Capgemini .
i technologies

CONSULTING.TECHNOLQGY.QUTSQURCING

2004 Capgemini - All rights reserved
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Optimize Assets = T o T sone
Improve asset utilization and Lle
performance. HHE
Extend life cycles to maximize o | EElsls (52| 2
usefulness. 155EHHEIBHE

. - . . 1|Agent based modeling TeChnOIOQY S f 2 5 i C; =
Achieve cost efficiencies and revenue o contonn stper i ey o [x
enhancements from existing assets. T — AR

5 AMR using Broe.\dband over Power Line (BPL) or Power Line Carrier (PLC) X
|mpr0ve Processes 32’&&!32?.‘2!5?;’2;2?; “Fuzzy logic 1 D
8|Artificial Intelligence - True artificial intelligence X X
. . 9|Artificial Intelligence - Expert systems X X
Benchmark leading practices and e I
change current work processes to catch e efectveness montorg AFIM|FIE
up Or IeapfrOg. ig xlsoer:]r:tzgitzgkﬂowandsign-offs . X | x : X 2 :
N 16(Batteries, Liquid X
Increase effectiveness along the value ot :
H 18|Boring machines X X
Chaln. 19|Broadband Over Power Line (BPL) X | x| X X[ x
20[Buying agent, intelligent X X
Proactively test and implement new ElCamouiage. s N
technologies. S Capacion ptesto ol * AN
25|Circuit breakers for feeders X [ x X
26|Computing, pervasive X | x X
Capture New Revenue ggond'icm?ﬁaten?ls(Nvts,clu) T b=
. 29 Dg t?:nosml?sesujn tg AC Zi:tr?biuon X | x =S X i
Deve-lop r:]eW prOdUCtS and SerVICe ztl) gg::ilt'\nebzg?\;merlocauon = i i - z
offerings in response to customer needs. e nanagementagent__ =
33[Demand si emanagememont e consumer site X | X X X
Seek “non-wires” business opportunities S Deices o o o T s AT
and establish revenue streams. S Disuiared workorce AT
z: IE:E:: zztlec:tjiz:):nd reporting, automated i X i
40|Fiber Optic Field Support X | X X
41(Fuel Cells X
42|Flywheel X

Advanced Metering Infrastructure Discussion




@@ Capgemini Critical Technologies

CONSULTING.TECHNOLQGY.QUTSQURCING

_ Distribution
Of the top 50, when considered across Value Chain
the distribution value chain: End User
Most (32) impact the Operations segment. Operations
21 impact Maintenance. Maintenance
18 are End User (customer) related Construction
technologies.
Few (6) impact Construction. -
. . Supply
Few (8) impact Design.
Planning

3 cross all value chain segments;
Workforce Management
Distributed Resources Interconnect
Knowledge Management

2004 Capgemini - All rights reserved
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Capgemini - . Top 10” .
L apgemini Critical Distribution Technologies

Asset Management IT Systems
Asset effectiveness monitoring
Fault detection and reporting,

automated 7 of 10 enabled by AMI!
Broadband Over Power Line 9 of the 10 are IT

_ _ related and/or
Device self-reporting dependent.
Maintenance, Reliability Centered Only Photovoltaic is

Rates. market-based not directly IT related.

Modeling, real-time dynamic load

Photovoltaic (solar cells)

Copyright CGE&Y 2004 Technology Roadmap for the Canadian
Electric Association

SCADA network penetration

We are headed to a two-way, information intensive system!

2004 Capgemini - All rights reserved
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@® Capgemini Qutcomes

CONSULTING.TECHNOLQGY.QUTSQURCING

The future of the distribution industry is secure, at least through 2025; there
Is no technology on the horizon that will replace the grid.

Choosing to retain today’s design standards and equipment, opting for small
incremental changes in the way that business is done today, will result in an
un-profitable future for a distribution utility.

Key Findings:

The grid has to get more intelligent.

The coming technologies will have an impact on all aspects of the distribution
value chain and they need to be “planned-in” in the standards and designs
for the system.

Rates, tariffs, and operating rules will have the largest impact on the ability of
distribution companies to operate.

The organization itself has to become much more capable to deal with the
complexity of the future distribution system.

The mix of people and skills will change radically over the next 20 years.

2004 Capgemini - All rights reserved ) . )
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@® Capgemini Impacts: Customers

CONSULTING.TECHNOLQGY.QUTSOQURCING

The customer will be the driver

Their needs and expectations are becoming more refined:
Home networking
Security systems
Domestic applications
Smart buildings and roads

They will demand a product that will meet their needs at a
price they can choose (bronze, silver, gold )

That's a long way from the present situation, where the
customer has to call the utility to advise them of a power
outage

2004 Capgemini - All rights reserved

Malcr 17 Advanced Metering Infrastructure Discussion



o Capoemiin The Top 10 has a hidden ﬁll\/}R

For each 1 million meters

110 million records per day
96 million for usage
10 million for voltage
4 million estimating the missing readings from the system

Approximately 2% of customer will have distributed
generation

This will add 4 million additional records per day

With Load Management there will be an additional 50
million records per day

Annually this will be 59 Terabytes of data

2004 Capgemini - All rights reserved ) . )
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@® Capgemini AMR Data Implications

CONSULTING.TECHNOLQGY.QUTSQURCING

Typically 80+ Interfaces

wwwww

2004 Capgemini - All rights reserved
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@® Capgemini AMR Lessons Learned & Pain Points

CONSULTING.TECHNOLQGY.QUTSQURCING

Fear of picking the wrong technology

Impact on the rest of the infrastructure

Trusting a single vendor to provide the whole solution —*“one throat to choke”
Not effectively integrating the AMI solution into the rest of the infrastructure
Underestimating the process changes that AMI creates in the business

Not thinking through how to get good data into the the systems

Using it only as a meter reading system — not as a data collection system to provide
the data to everyone

Handling return material management

Determining the right order for the deployment

Data management — synchronization, alignment and quality

Data is retained in silos and not available to everyone who needs it

Systems are partially deployed for years and “sampled” so that the system is
constantly treated as “unreliable”

Routes and manual reads are never replaced
Regulations are not updated to allow full use and value of the system
Cannot be implemented in traditional silos

2004 Capgemini - All rights reserved
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@® Capgemini AMR Benefits

CONSULTING.TECHNOLQGY.QUTSQURCING

Standards &
Settlement ® Construction

v (2-4%) (15-20% s
Capex
iﬁitt??l PeX)  Collections
- 0,
4-11%) (15-25%)
T \ 4
Billing & o
Work
Customer Care Management
-70,
(2-7%) (3-7%)

a

Asset /

<

Management Szaf;;y
(4-19%) (2-5%)
& ©
Tariff & Load
Regulatory Forecasting
(1-4%) (9-14%)
>4 =3
Outage & .
Restoration Mét_i[)'/or;g
(3-8%) Vegetation Demand Percentages based on
A ¢ Real Savings at AMI
Management Management
(3-7%) ¢ (2-22%) Deployments

2004 Capgemini - All rights reserved
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@® Capgemini AMR Benefit Priorities

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

Outage and Restoration

Safety

Demand Response/ Load Management
—orecasting

Power Management

Customer Services and Billing
System Planning

Engineering

Collection and Revenue Protection

2004 Capgemini - All rights reserved
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@® Capgemini

CONSULTING.TECHNOLQGY.QUTSQURCING

Demand Management

Program

Benefits

Concerns

Rolling Blackouts

95% of expected

Public outcry —

reduction regulatory nightmare
Active Control 90% of expected Program design -
reduction Incentives
Active Control — 70% of expected Reduction is least in
override reduction most needed areas -
Murphy
Incentives 40% of expected Least reduction on

reduction critical peak days
Price Signals 30% of expected Consumers making
reduction 10cent decisions
Voluntary 15% of expected Scattered use of the
reduction program, high cost to
maintain
Education No expected reduction | Has little lasting impact

— get what you get

unless started in 1St
Grade

T AT TS TS

March 14, 2004
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@® Capgemini Global Trends

CONSULTING.TECHNOLQGY.QUTSQURCING

Sweden — National mandate for AMR —rollouts have started

Germany — National mandate for any customer who chooses to
use an alternate supplier, discussion of 100% AMR underway

China — moving from no meters to pre-paid meters with AMR
capability for the whole country — China Power and Light is first
others to follow

Ontario — Moving to a ruling on smart meters, expectation is 100%
rollout over the next 4 to 5 years

France — AMR to be expanded to all C&l customers by the end of
2005, expectation is that all 30 million meters will be AMR by the
end of 2020.

AMR business cases have been written by 7 out of the 10 largest
utilities in the world

2004 Capgemini - All rights reserved ) . )
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@® Capgemini Residential Meter Cost Trends

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

2000 — Residential Meter $50 to $70 each
2000 — AMR transponder $60 to $120 each

2008 — Load Control Device (5 relays) - $200 to $300
eac

Average installed cost $600

2004 — Residential Meter $20 to 35 each

2004 — AMR transponder $25 to 50 each

2004 — Load Control Device (5 relays) $100 to 150 each
Average installed cost $300

Expected volumes in 2005 to 2007 should reduce the
hardware costs by 30 to 40%

04 Capgemini - All rights reserved ) . )
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Case Study - FPL




@® Capgemini

CONSULTING.TECHNOLQGY.QUTSOQURCING

FPL - Customer Base

Sector Number of accounts |Average monthly
consumption (Kwh)
Residential 3,566,000 1,189
Commercial 435,000 7,663
Industrial 15,000 21,764

Summer Peak - 19,668
Winter Peak - 20,190

2004 Capgemini - All rights reserved
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FPL April 2003
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@® Capgemini Load Control Programs at FPL

CONSULTING.TECHNOLQGY.QUTSQURCING

Residential and Business On Call
Direct Control - Bidirectional
Powerline Communications System
First units installed in 1987
710,000 Customers
815,000 Transponders
1,000 MW in normal operation
2,000 MW in an emergency - SCRAM
460 Substations equipped for On Call

2004 Capgemini - All rights reserved
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@® Capgemini Does On Call Work ?7?7?

OOOOOOOOOOOOOOOOOOOO

SYSTEM LOAD (MW)

OOOOOOOOOOOOO

On Call SCRAM Over 975

Predicted Demand Profile Meg awattS

Normal Load More Generation Lost S h ed | n 60
[ . el System re-SCRAM
i hﬁ Seconds
Generation Lost Restoration ‘

System SCRAM Suspended

| m August 1995

80 Minute
Restoration Time-out
Started

Today Have

“Saed | 2000 MW
Avalilable for
TIME OF DAY SCRAM

S O I T N A N T S S T A S S [ A A

2004 Capgemini - All rights reserved
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@® Capgemini

CONSULTING.TECHNOLOGY.QOUTSOQOURCING




@® Capgemini

CONSULTING.TECHNOLQGY.QUTSQURCING

Proactive
8 Peace, Quiet, Cool & Cal
g and Connected ool & Laim
g allisions
S
a
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)
<
S
[2]
=
2
>
=
2 .
% Isolated High
< 5 Density
= O
o
Qg
€ 3
5
o J
> fo
SIN=
o 5 Passive It's my turn to use
DIY ar DIE o PRI
the-strate-fashght

Consumer (Where people will choose to live and prosper)

Regulator (Focus of attention — Deep and specific

The other 16 Scenarios

Government (How active in shifting to
the renewable “green” economy)

Investment
to be
sustained

Green

. _oMthe top floor
|

She sells
solar cells

Isolated High
Dnce Brown @
' Cash
hlways Brown grab Backed up
& Blackout

Consumer (Where people will choose to live and

prosper)

Regulator (Focus of attention — Deep and specific

High e} Investme ]
? I like NY Density Be the Force > We know what'’s nttobe ~ You can have anything,
8 I love Wires B¢ the Load 5 pest for you - Green sustained along as it’s Green
S £
E 2 E‘ Scenario O
%_ Scenario R .02) £
3 S O
2 S 8
'g 8_ “Hard” “ Soft” mar : :5) “ Harg” o L o
< & technica ket S o technical ot
S A i)
IS cenario

2o €3 G enario D
% 3 c =
o " 50
g 2 c>> 2 Scenario Q We offgr
O o solated Have Electron, O _ . Brown. Silver

2 Been there, Done that, solat Will Travel < |Brown is the Colour, gr or Green

virtuany {and charge more siapiiy 15 the Game

technical focus or a focus on results only.) technical focus or a focus on results only.)
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@ Capgemini Example - Scenario Story:
“Green R Us”

In the 20th century, large, central generation stations dominated the electric power supply
in North America. Renewable energy technologies such as wind turbines were in operation
in some utilities. But overall, small-scale generation and renewables were not able to
economically compete with this form of low-cost production.

The landscape began to change with increasingly stringent environmental concerns. The
Kyoto Protocol in 1997 was proclaimed as the solution that would actually do something to
abate global warming. Critics initially downplayed its influence and viewed governments
that signed as basically providing “lip service” to appease green voters. It wasn’t until 2008
that the climate-change theories were shown to be accurate, or what really mattered,

olitically acceptable. The data came from analyzing consecutive years of massive forest
fires and critical low-water levels. For a couple of utilities, these events also severely
impacted their ability to generate and transmit centralized electric power. New life was
breathed into the Protocol and international commitments made to significantly reduce
greenhouse gas emissions by 2020.

Governments responded to the accelerating world demand for environmentally friendly
power by creating great interest in distributed generation utilizing alternate energy sources.
As one example, the Ontario Provincial government in 2003 passed legislation to facilitate
connection of generation facilities to local electric distribution systems.

The private sector also called for a change in philosophy. These were the energy suppliers
who produced equipment that enabled small localized power grids to use solar or fuel cell
generators. “Such a system is more reliable than the current system that relies on
massive, far-flung plants connected by vulnerable grids”, said one company President.
"This old, massive, centralized power distribution system does not fit in the modern world."

2004 Capgemini - All rights reserved
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@® Capgemini

CONSULTING.TECHNOLQGY.QUTSQURCING

Appliances placed “On Call”

Central Air Conditioning

Cycle - 15 minutes off, every 30
minutes, for 3 hours

Extended - 3 consecutive hours
off in 24 hours

7 months: April through
October

Central Strip Heat

Cycle - 15 minutes off, every 30
minutes, for 3 hours

Extended - 4 consecutive hours
off in 24 hours

5 months: November through
March

2004 Capgemini - All rights reserved
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Residential Load Control - On

Call

Appliances placed “On Call” -
continued

Electric Water Heaters

Extended - 4 consecutive hours
off in 24 hours

12 months: year round
Swimming Pool Pumps

Extended - 4 consecutive hours
off in 24 hours

12 months: year round

Incentive Payments - Annual
total per customer: Typical $80
old / $45 new
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@® Capgemini Customer Promotion Today

CONSULTING.TECHNOLQGY.QUTSQURCING

Business On Call - Targeted marketing

Residential On Call - No marketing
Number of MW is capped
Word of mouth
Friends, neighbors, relatives
300 calls a week
Web site - 60 inquiries a month
Closure rate: 80% to 85%
Still extremely popular
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@® Capgemini Ccustomer Inconvenience

CONSULTING.TECHNOLQGY.QUTSQURCING

The key to successful Direct Load Control is a proper
understanding of customers and their feelings

... Surprise ... Surprise !l

Extensive, up front, research must be done to find out the points where
Customers notice your are controlling them
Customers get upset enough to exit the program

FPL does an excellent job - The proof is in the pudding ... very few customers
ever drop out

2004 Capgemini - All rights reserved

Malcr 35 Advanced Metering Infrastructure Discussion



@® Capgemini Direct Load Control - On Call

CONSULTING.TECHNOLQGY.QUTSQURCING

Customers get to:
Choose to participate or not

Choose the devices controlled
Central Air Conditioning
Central Strip Heat
Water Heater
Swimming Pool Pump

Set the degree of “inconvenience” experienced

Cycling strategy
Extended strategy
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e FPL - All Load Management
NNNNNNNNNN Programs

FPL actively works with customers to help them reduce
their use of electricity and control their bills.

These programs remain among the most effective in the
nation

In total, have reduced enough electricity demand to date
(3,300 MW) so that FPL has been able to avoid building
the equivalent of 10 (400 MW) power plants.
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