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Figure 50: WECC-U.S. Capacity Margins — Summer
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Figure 51: WECC-U.S. Capacity Versus Demand — Summer
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» The US is on a trajectory of declining bulk

energy margin

» There is no good supply side solution

» The solution is a dynamic distributed demand

side energy efficiency and load control
system

» Reasonable reductions can dramatically

improve our peak energy position

» A combined smart meter and HAN strategy

enable us to implement such a system...
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California Residential Peak Load
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2008 Prism...Technical Potential for CO, Reductions
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California ISQ
IR

— » The system vision is comprehensive across IT systems, DR, EE, Vehicle, HAN, SM
¢ Manages supply Operations, Energy Procurement, ...

demand equation
S *AS) -(D +AD)=0 . .
i ] Ul ; - » It is complex but must be aligned and scalable
® Provides MRTU pricing

Would like dynamic

load control » Standardization is a key element
® AS load payments
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» Largest planned implementation of AMI technology in the U.S. to date — 10.3 million meters
» $1.7 B in funding (CPUC, July 2006)
» 5 year deployment: 2006 — 2011

» SmartMeter programs are a global focus for most if not all major utilities

» The program will pay for itself over its 20 year useful life through operational savings,
demand response, and energy efficiency

» First critical peak pricing program for residential customers in the nation
» The SmartMeter technology mix will evolve to take advantage of rapidly evolving
technologies

» We are moving toward our vision of the Smart Electric Grid

» Technologies deployed through the SmartMeter program establish a platform for future
innovations that will benefit our customers, our operations, and the State of California
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SmartGrid components

@ Business
applications —

“Smart Energy
Web”

Computing /
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technology

Communications
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» 90% of our meters are deployed
within only 15% of our territory
but...

» Coverage probability must be
100%, so...

» The less than 10% of our meters
that are spread across 85% will
drive our technology choice

The technology choice must be robust in

cover the rural areas

the dense areas and still be flexible enough to

Total Meters / Square Miles

101-500

501-1,000

2,501-5,000

5,001-10,000

10,001-20,000
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» Capacity requirements are in 10’s of kbps
» Traffic is raw data, no or very little formatting overhead

» Distributed processing in meters can further reduce the traffic needs of the NAN

@ On-demand read

@ routing
m GAS

0 HAN/DR
m DA

@ Outage

kbps

O FW upgrade
m AMR
@ Net Management

Total[kbps] Pk Total[kbps]
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Un-Licensed Licensed

Coverage

» Typically 80%-90%% coverage
probability, requires expensive

Spectral Efficiency/ Capacity

» significantly lower than licensed due to part
15 rules (10x lower or more)

Interference

Spectrum Cost

Spectrum Availability

» Limited or must use existing carrier

operator product cycles

Re-Use/ Amount of Spectrum required

» Reuse =3+

Standards

» Usually stds based but could be
proprietary or strong IP royalties to a
few big vendors

FCC

» Per spectrum
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Electricity
Accounts (in | OpenHAN ZigBee

Utility Name Geographic Area Millions) Member Member
AEP (American Electric Power) 11 states - TX OH, TN, OK, AR 5.1 Active
Alinta Victoria, AUSTRALIA 0.3 Member
Alliant 1A, IL, MN, WI 1.4 Monitoring
Baltimore Gas & Electric MD 1.2 Active Member
BC Hydro British Columbia, CANADA 1.7 Active
Center Point Energy Houston, TX 2.0 Active Member
Consolidated Edison New York, NY 3.1 Monitoring
Consumers Energy Michigan penninsula 1.8 Active Member
DTE (Detroit Edison) Detroit, Ml 3.0 Active Member
Duke Energy NC, SC, IN, KY, OH 3.9 Active
EDF FRANCE 30.0 Monitoring Member
Entergy LA, MS, AR, TX 2.7 Active
FPL Florida 4.3 Active
Keyspan Energy Long Island, NY 1.1 Monitoring
Northeast Utilities New England 1.7 Monitoring
Oncor X 3.0 Monitoring Member
PG&E Northern CA 5.0 Active Member
PGE Portland, OR 0.8 Monitoring
PowerCor Victoria, AUSTRALIA 0.7 Member
Reliant TX, Mid-Atlantic 1.8 Active Member
SCE Southern CA 4.8 Active Member
Sempra Utilities San Diego, CA 1.4 Active Member
SMUD Sacramento, CA 0.6 Monitoring
Southern Company Southeast 4.3 Monitoring
TXU Electric Delivery ™ 2.1 Active Member
Victorian Dept of Primary Industries |Victoria, AUSTRALIA 2.7 Member
Xcel 8 states - electric and gas 3.0 Monitoring
OpenHAN Member customer accounts (in millions): 90.1
ZigBee Alliance Member customer accounts (in millions): 58.8
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CA Demand Growth:

Demand Response:
A reduction in energy
demand resulting from

the customer’s response
vary by time of day, or

other incentives

Renewable Energy

“The most important aspect of the Energy Action Plan was the concept of a ‘loading
order’ for energy resource procurement. In that loading order, we defined energy
efficiency as our first priority. Implicit in that priority was also demand response or
price-responsive demand.”

- CPUC Commissioner Peevey
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Standards drive economies of scale and technology adoption
Phase 3 — Future

Enable future services
and foster innovation

a

Phase 2 — Near term

;2 Transform existing services using
[T} advanced communications capability
S Customer Products and Services
ﬁ » Automated energy management system
2 » Real-time pricing
2 Phase 1 - Today » Energy trading
£ Integrate existing services to N . .
S new platform Customer Products and Services Utility Operations Benefits
© » Prepay billing options » Micro-grids
> |n_h0me displays > FaUIt pl’edICtlon

» Basic energy management system > Smart Grid
» Distributed battery

Utility Operations Benefits » Vehicle to Grid
Customer Products and Services » Confirmed load control » PHEV grid ancillary services
» Interval rates » Distribution automation » Other distributed generation (e.g., fuel
» Net metering » Advanced outage management cell technology)
» Load limiting
Utility Operations Benefits » Distributed storage and generation
» Meter reading » Backup generation
» Limited disconnect » Solar generation output
» Basic load control » PHEV smartcharging

» Limited SCADA
» Basic outage management

SmartMeter Upgrade network seamlessly exchanges information between utility assets
——————————————————————————————————

Time
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