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About PG&E
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Energy Services to about 15 M People:

> 5.0 M Electric Customer Accounts
> 4.1 M Natural Gas Customer Accts

70,000 square miles with diverse topography
~20,000 Employees

Regulated by the California Public Utilities
Commission (CPUC)

6,833 MW of Generation

Electric transmission circuits 18,616 miles
Electric distribution circuits 120,000 miles
Gas transmission backbone 6,128 miles

Gas distribution pipeline 40,123 miles
Deploying >7000 IPv6 wireless meshed meters/day

Generation Portfolio 2008
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The US Macro Energy problem

Figure 50: WECC-U.S. Capacity Margins — Summer
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Figure 51: WECC-U.S. Capacity Versus Demand — Summer

WECC-U.S. Capacity vs Demand - Summer Historic Demand
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Source: NERC 2006 Long-Term Reliability Assessment

» 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
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O Miscellaneous™*
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o Refrigeration

www.energy.ca.qov/electricity/peak loads

California Residential Peak Load



http://www.energy.ca.gov/electricity/peak_loads

...and GHG/ Global Warming

2008 Prism...Technical Potential for CO, Reductions
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Why Smart Grid Now?

» EISA 2007 Legislation has mandated the regulation of interoperable
standards for Smart Grid

» The CPUC is also tasked to address Smart Grid in the EISA legislation and
in presently considering its approach

» NIST is undertaking a mapping of relevant industry standards for Smart Grid
implementation

» The recently signed Economic Stimulus Package provides funding for Smart
Grid projects

@ California Public Utilities Commission



http://www.energy.ca.gov/commission/index.html

SmartGrid is a Journey, Not an End State

» Following the principles of best practices to take emerging technologies to scale must be followed
» There are no shortcuts

» PG&E’s
service

area in

California

» Testing facilities
» PG&E employs end to end laboratorys to
enable rapid prototyping and testing of smart-

grid technologies viability of technology and resolve
» Accelerates technology development and technic):lal ssues gy Full customer deployment

ensures standards compliance early on ) ) ) » pilots extend to full-scale roll-out,
» Partnerships spanning the smart-grid assuming benefits are proven

ecosystem ensure that insights are » PG&E’s industry-leading smart-

scalable meter deployment allows it to be
at the leading-edge of other
smart-grid technology
deployments
» Insights are used to feed the
»Standards definition next cycle of the technology
» PG&E plays a broad role in shaping and accelerating the deployment cycle
standards that will underlie future smart-grid
implementations

»Pilots
» PG&E focuses on pilots to evaluate the




One vision of SmartGrid...

» All systems are interdependent. New systems must consider how they need to communicate across systems in
a distributed way

» Centralized systems will not scale
» Example: distribution must communicate directly with vehicle

Transmission & Distribution Information

Integration and Analytics

o energy flow “routing tables”/ control
algorithms around customer DR/AS/shift
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Open Standards are an Absolute Requirement

» Without open standards a SmartGrid will not be achieved
» Without industry compliance an interoperable SmartGrid will not be achieved

» The industry is highly engaged on creating open SmartGrid standards

» The top world wide standards organizations and technologists are doing this
work

» |IEEE, IEC, NIST, UCA OpenSG, others

» Standards are critical but certification is even more important
» Vendors will call things standard or interpret standards differently
» Certification levels the playing field

» The utility model will move to complying with certified standards and
demonstrating interoperability.

» Vendors will need to differentiate on value above the standards
» The message to vendors is no proprietary systems

» A set of interoperable standards will be regulated at the federal level (DOE)
» FERC is mandated to regulate under EISA 2007



Benefits of Open and Interoperable Standards




Key Principles of Standards Strategy
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Smart Grid Standards Mapping

Areas of
Focus or
Type of rocus or
Organization Attention
ASHRAE CEA NIST is a key
. EIA Focus is
National
Organizations NIST, SAE
User Groups DNP Users AEIC Meter Focus is UCA,
Group BACnet Group EPRI/EEI &
Users IEC
Industry AHAM Z-Wave Focus is
Alliances & Alliance ZigBee &
Consortia IPSO ZBHP
SDOs ANSI Focus is IETF,
IEC and IEEE
Standards CEC Projects DOE Projects | EPRI projects | Utility Projects | DOD Projects Other Focus is
Material yellow/blue yellow/gray Projects CEC/DOE
Sources (NIST, ...)

We focus our energies on the green
UCA is our lead Users Group

Home Plug and Zigbee are key alliances now, more to come with Grid
IEEE P2030, 802.15.4, P1901,




Utility Communication Architecture lug

» The mission of the UCA International Users Group is to enable utility integration through the
deployment of open standards by providing a forum in which the various stakeholders in the utility
industry can work cooperatively together as members of a common organization to:

» Influence, select, and/or endorse open and public standards appropriate to the utility market
based upon the needs of the membership.

» Specify, develop and/or accredit product/system-testing programs that facilitate the field
interoperability of products and systems based upon these standards.

» Implement educational and promotional activities that increase awareness and deployment of

these standards in the utility industry.
Led by 10 Utilities representing 27% of all US electric meters

Open Smart Grid
(OpenSG)
Subcommittee
http://osgug.ucaiug.org/
SG Security SG Enterprise
(UtiliSec) (UtiliEnt)
. Waorking Group Working Group
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Key Takeaways to Today’s Discussion

» Industry Standards are the primary, critical, component necessary to
build an interoperable SmartGrid

» Standards must be developed in an open process. Failure to do so
will impair the ability to deploy a SmartGrid

» Certification can not be achieved without standards but certification is
even more critical than standards

» Understand the importance of separation of duties with regard to
standards development
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