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Topics

Smart meters....

1. What are they and what do they need

2. Their role in the industry

3. Implications for now and the future



*Part 1 —What is it all about?

What is a smart meter, what does it need, what can it do, who is doing it?
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The visible




The invisible

m A Smart Meter is:
@ Broad spectrum electronic metering & monitoring
@ Switching and control options
@ Communications hub (HAN)

m A Smart Meter needs:
O Meter Data Management systems
@ Connectivity
O Industry processes and rules (national and State)
@ Modernised deployment methods and tools

m A Smart Meter exposes:
@ Legacy data quality
Q Legacy installation quality, tariff correctness
O Consumer ignorance (fair and unfair) and vulnerability
(?) What is known and unknown

I

$2 billion+
Smart meter
program

Generally successful

Notable issues incurred or continuing

Yet to to tested, trialed, or used
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Old meter

Electro-mechanical cumulative reading
of consumption

m Quarterly read

m Extra reads for churn (30%)

m Estimations common
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New meter — a computer

Multi-function device
m 30min interval + read remotely

History recorded

Supply and event registration Profile now by meter

Remote control
Remote updates

Device support
HAN

m Tamper protection

Charges calculated daily

Estimated bills (all but)
redundant

Proactive action feasible
e.g. faults, quality

Faster reaction

m Local and remote
connection

m Data to market daily
(95% by 6am)

m  Metering groups

m  Remote turn on/off
(when safe)

m  Remote load
management (DB &/or
customer)

m Device control




Functionality (of the meter)
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International comparisons

Utility-Scale Smart Meter Deployments, Plans & Proposals

April 2010

Deployment for
>50% of end users

Deployment for
<50% of end users

m USA

140 power companies started installing smart meters
considered the Smart Grid interface with the home
65 million meters expected by 2020

consumer backlash is slowing $29 billion effort to
upgrade networks

job creation occurring, stronger smart grid returns
(on a legacy that had a low level of smarts)

Europe

Strong community consultation
In-home display a key focus

UK commencing roll-out, Italy done (low
S ect:), most members started or about to
star

EU standards — comprehensive and
thoroughly considered

Single shared communications
network/system

Dual fuel meters
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Comparative observations

m  Consumer consultation and participation
m EU greater focus, USA mixed, AUS limited

m Data protection value proposition

m  EU huge focus, USA integrated business, AUS very
low consideration

m Easier site work in Aus and USA than EU
m EU 6 installs per day, AU 15+, USA > 20

m Hands off approach

m  AUS highly structured physical deployment and co-
ordination (given network leadership), UK
independent given industry fragmentation

m  MCE - NSW QLD to proceed though time to be
confirmed

m  EUroad map guidance — member State discretion EU Smart metering landscape by country

m Asset managersrole

m Leap of faith for other than the vertically integrated
businesses (as their network benefits are more

significant) AUS “’fou Want pensiopers dy.ir}g in their. homes
m Governments have stepped in to foster progress from switching off the air-conditioner during a 40
degree day?”
m  Control
m Strategic next step and everyone in experiment EU“....update the readings frequent enough to use

stage — what is/is not worth doing energy saving schemes”
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Consequences

m ‘Hard’ benefits - $350m (20 year horizon) " B

m Tariff competition — lower bill 0

W Energy cost reduction - com petitive retail

m Deferred infrastructure — customer - PR
demand response

m Deferring network & generation investment

- - through customer demand response - lower

m Unserved energy — improved service | ki, s
I decisions and com petitive retail market

m Avoided infrastructure

Unserved energy benefits - improved service

m Avdided current network costs -lower
network tariffsand charges to be delivered
via AER decisions

m Real impacts (unintended) ’ |I |HH

0

m Billing clean up (correct tariffs) o .
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m Defect identification and resolution
m Life support register

m ‘Experience benefits’
m Control
m Plug and play - I can do my solar
m Modernised —iPad / iPhone / PC

O A lot of work and waiting to do to enable all
benefits

Advanced metering infrastructure cost benefit analysis 2011



" Part 2 — their role in the industry

What is the role of smart meters in the industry solution jigsaw, and what picture
will the pieces make?
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Scenarios

1. Support solar — different infrastructure costs
— plug and play expectation

2. Support differential tariffs — winners (mostly) and losers
— impact on load profile

3. Support load control — customer choice and forced

4. Support user (device) control - device pairing
— HAN (meter) + GPRS + WI-FI
— smart devices

5. EV (Iven - next)

No one is sure what the medium-term future is really going to be



The meter provides the data

_—
m Energy data m Potential value is high
m Import
m Barrier 1: Analytical maturity
m Export
T m Industry has a relatively low
m Time analytical maturity
= Supply data m Barrier 2: Audience expectation
= Quality m Little history of using detailed
m Events analytics
m Profile data m Barrier 3: Regulatory framework
m Solar m Network trained with the stick
m Device type and profile m Lack of agreed requirement for the
= Connection profile e.g. phase future (just that it is different and
difficult)
——————m




‘ Strengths to exploit

Weaknesses exposed

Opportunities introduced

Threats promoted

" Part 3 — Implications




Implications

GENERATOR

Opportunity + (at a price)

Threat + Opportunity

Threat + Opportunity

Uncertainty

—

Tariff choice, Generation choice
Control, Information

J—

Differentiation, Product and
Service choices, reduced supply
demand

—

Reduced supply demand, greater
grid flexibility (T + O), grid
knowledge

I

Opportunity

Threat + Opportunity

Load/demand uncertainty,

I

More products and services, more
customers (enterprise, SME,
consumer)

—

Providing control & choice, price
rise, new regulation, conflict
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Customer

m Significant latent demand exists

Dynamic load, pricing options, etc.

m Enabling cost control — in-home display,
online display

Cost projections — savings from IHD, % that
will stick

Peak load management
Behaviour awareness

m Change management hurdle to be overcome -

value of ‘consumer control’ yet to be
provided and proven

m Peripheral technology still to be developed
m Consumer confidence yet to be achieved

m Lack of differential tariffs

m Lack of feedback (in-home displays)
Overflow from consumer electronics

Annual Percent savings

12.0%

9.2%

Real-Time
Plus
Feedback
Real-time info
down to the

I Daily/ Real-Time
Estimated Weekly Feedback

Feedback "
Web-based esdback REEHImS appliance

level

LEIVECLGIGE premises level
{ specific info, info
_audits advise on
withinfo on daily or
ongoing Weekly
basis

energy

ACEEE customer response to
information feedback




Networks — catalyst for smart grid II

m A key cornerstone of Smart Grid

m Australia was already reasonably
advanced in SCADA control

m Meters are now an asset to be
managed rather than forgotten

m Now know the last leg

m Responsibility

m Reliability and fault management

m Rapid data provision

A
Technokgies Capabilties
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| Agerts
ntelligen Srmart
Anplications FGrid
I] Metwearl I t
— | |[Management ing
=}
& el : <
T ;@D|str|but|onﬁ\momai|on
| Control fcustomer Information System
Srmart
Sensors /-éﬂsset Maragement Ul
Two- Wiy jOutage Detection and Restoration
Comrmunicstion /;bDemard Response
S
Oy i AMR
e (| Autormated Billing

Investments

The use of data to inform network planning,
optimisation, regulatory decision making,
service evaluation will become ubiquitous

Smart Grid return on investment
(www.smartregions.net)

European roadmap




Conclusion

m The information age is enabled through smart meters

m Decision frameworks need to be established

m Consumer choice will pressure the industry

m Significant spend will continue to enable the industry of the future

m [t is going to be exciting and fun again!
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Questions and contact details

Will be announcing shortly the Utility of the m Contacts

future.... ) )

m  Dr. Iain Jennings M: 0408 441 767

ic.jennings@me.com

Iain is a leader of change in the electricity and
broader utility industry in both UK and Australia.
Recently he lead the transformation of Citipower
and Powercor to enable ‘Smart’ metering and is a
founder of a soon to be announced multi function
utility company.

Greenfield Utility

Providing smart utilities for
communities of the future

Communit )
.. y Data Services
Transition m References

Give the insight to enable s The American Council for an Energy Efficient Economy

Changing existing smarter consumer and (ACEEE) Advanced Metering Initiatives and Residential
buildings to lower cost, industry choice Feedback Programs: A Meta-Review for Household Electricity
high performing assets Saving Opportunities, June 2010

. m  EU Smart metering landscape by country
Utility Hub
Provides the one-stop-shop m  Full report, Vic Dept. of Treasury and Finance, Advanced
for smarter industry metering infrastructure cost benefit analysis 2 August 2011
solutions

m  Smart grid simulation


http://www.smartregions.net�
http://ses.jrc.ec.europa.eu/ses/node/43�
http://www.dpi.vic.gov.au/smart-meters�
http://ses.jrc.ec.europa.eu/smart-grid-interactive-tool�

Reference:
Information & system solution

Wide area situational awareness applications communications summary AMI systems application summary communication
(www.smartregions.net) (www.smartregions.net)




Reference:
Smart home — RWE Germany




Reference:

Victoria: smart meters & tariffs
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Note: 2008 costs are total, terminal values {ordinarily subtrocted in 2028) have not been subtracted in this graph in order to show
total profile of AMI costs

Total AMI Program Costs over 2008-28 ($2011)

Total costs and benefits of the AMI Program over 2008-28

Full report, Vic Dept. of Treasury and Finance, Advanced metering infrastructure cost benefit analysis 2008

Distribution of dynamic pricing bill impacts for low income customers
Most low income customers will be better off under dynamic pricing due to their flat load
profiles

Drivers of change in consumption are:

Primary

Rate, technology, and pilot design are only part of the puzzle.

Secondary factors :

Price signal;

Central-air conditioning (CAC) saturation
Other appliance saturation;

Type of enabling technology;

Weather;

Socio-demographic factors; and Marketing/incentives/education.

Flexible pricing of electricity for residential and small
business customers , DPI February 2012
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