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About Pacific Gas and Electric Company

] » Energy Services to about 15 M People:
| Servive Torttory » 5.0 M Electric Customer Accounts
» 4.1 M Natural Gas Customer Accts
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» ~20,000 Employees

\ » Regulated by the California Public Utilities
°" Commission (CPUC)
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PGAE
SmartMeter

The PG&E SmartMeter Program

» Automated meter reading for all customers

» 10 Million meter upgrades

» A network to collect meter reads remotely and
communicate with the meters

» |IT systems to manage and store the reads, and
make them available to PG&E business
applications and customers

» Frequent meter reads - daily for gas, hourly
or 15 minute interval for electric

» Enables electric prices that vary by time of day

» Enhanced capabilities over time



‘Smartl\/leter to Smart Grid Vision QPSE

- - Phase 3 —future
Road map of potential services Enable future services

and foster innovation

Phase 2 — near term
Transform existing services using
advanced communications

capability

Customer products and services
» Automated energy management
» Real-time pricing

Phase 1 —today » Energy trading
Integrate existing
services to new

platform

Cumulative Benefits

Utility operations benefits
Customer products and services » Micro-grids
» Prepay billing options » Fault prediction
» In-home displays » Smart Grid
» Demand response programs » Distributed battery
» Basic energy management system » Vehicle to Grid
» Other distributed generation (e.g.,

Utility operations benefits fuel cell technology)
» Remote connect/disconnect
» Distribution automation
» Advanced outage management
» Confirmed load control
» Load limiting
» Distributed storage and generation
» Solar generation output
» Plug-In hybrid vehicle

SmartCharging

Customer products and services
» Interval rates
» Net metering

Utility operations benefits
» Meter reading

» Limited disconnect

» Basic load control

» Limited SCADA

» Basic outage management

SmartMeter Upgrade network seamlessly exchanges information between utility assets




Smart

Customer Home Area Network (HAN)

Customers will use
energy management
systems (EMS) to tie
together HVAC, IP-
enabled appliances and
distributed generation
into integrated Home
Area Networks (HAN)

The SmartMeter HAN
gateway enables PG&E
to communicate with the
customer’s home area “1]'” IEEE 802.15.4 ZigBee
network

IP-based RF Mesh




PG&E
Smart

The SmartGrid: What is it?

SmartGrid Components
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Smartcharging / Grid 2 Vehicle

Generation / supply Usage / demand

Computing / Web . . Smart .
information Servers Data storage presentment Transactions Modeling agents Intelligence

technology

Communications Fiber/MPL RF Mesh Home Area Network (HAN)
infrastructure Energy information network Cellular

Energy
infrastructure

Substation

Security
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Key Questions for a Regulator to Ask

» What are the current trends in the market for Advanced Metering? Smart Grid? Home Area
Networking?

» What is available? Meters with disconnect? Meters with HAN? Networks with IP? Proprietary or
open networks? Developments on the horizon?

» What are the key objectives for your utility? Meter Reading? Demand response? Energy efficiency
programs? Smart Grid?

» How does your specific regulatory structure provide for cost/benefit analysis? How will you
recognize societal benefits? Optionality?

» What kind of performance do these objectives require? Bandwidth? Latency?

» How do you plan to reach all of your customers? Multiple networks? Cost versus operational
complexity tradeoffs? Networks optimized for geographic differences?

» What can we do to promote common standards? Encourage interoperability? Simplify integration
efforts?

» How do we minimize the security risks?

» How can we ensure our system is “Future Proof’?



