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Smart Utility Vision
Smart Grid Deployment Plan
Installation Energy Security with Smart Grid

Microgrids — An Alternative Service Delivery
Model
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Smart Utility Vision

Customer
Information provided through their preferred communication
channels
Develop T&D and IT infrastructure to enable and support
customer DER

Transmission
Implement project to improve speed of response to grid issues
Better utilization of data to proactively avoid issues

More efficient utilization of resources

Distribution
Create a self-healing and resilient grid via real-time information
Expand communications and remote control of devices

Provision of balancing, storage, reliability and integration services
to customers S_D[;i
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Smart Grid Deployment

Plan

Lays out the timeline for our 9 programs from 2011-2020
and their alignment to policy goals

Shows by project, by year, and policy / value / pilot

Includes brief descriptions of all projects including “Enterprise”
projects — those not being done because of smart grid, but
iIncluding smart grid requirements.

Total number of projects — 64
Enterprise — 18 (not included in costs/benefits)

Includes 2015 and 2020 Vision statements in Program
timelines for context
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Customer
Empowerment

Workforce Renewable
Development Growth

Integrated Electric
& Cross- > Vehicl
cutting enicie
Systems Growth

SG RD&D

Operational Reliability &
Efficiency Safety
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Cost & Benefits Estimates

Cost Estimates

Catego
gory 2006 - 2020
Previously authorized investments
(Smart Meter, OpEx 20/20 Smart $1,042 MM
Grid projects)
2012 Test Year General Rate Case $1,424 MM
Other active applications (Demand $237 MM

Response, Dynamic Pricing)

Estimated incremental investments
— CPUC

Estimated incremental investments
— FERC

Societal and Environmental Benefits
(see following slide for details)

$299 MM - $364 MM

$466 MM - $555 MM

$3,468 MM - $3,622

Totals MM

Benefits Estimates 2011 —
2020
and Terminal Values

$1,378 MM
$966 MM - $2,263 MM

$29 MM - $139 MM

$253 MM - $491 MM

$434 MM - $906 MM

$760 MM - $1,939 MM
$3,820 MM - $7,116 MM

(*1 %) ‘-‘t
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Societal Benefits Estimates

Societal / Environmental Benefit Societal / Environmental @ Estimated tons of

Source Benefit Range CO.e Avoided
Estimated Avoided Emissions from
Energy Reductions and Peak Load $12 MM - $83 MM ~ 0.7 million
Shifting
Estimated Avoided Emissions
Reduction by Integrating Centralized $85 MM - $612 MM ~ 5.4 million

Renewable Energy
Estimated Avoided Emissions

Reduction by Integrating Distributed $10 MM - $79 MM ~ 0.7 million
Generation
Estimated Avoided Net Emissions
Redud Benefit Source Benefit Range Purchased Gallons of |illion

Gasoline Avoided

Estimated Avoided Fuel Cost $369 MM - $615

by Integrating Electric MM ~ 207 million
Vehicles
Total Societal & $760 MM - $1,939 .
Environmental Benefits MM SDGp
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Grid & Cyber Security
Vision

All Smart Grid participants, such as customers,
service providers, regulators and utilities, are able to:
Rely on the availability of the system
Trust the integrity of the information produced by the system

Confident that sensitive information is secure from
unauthorized access or disclosure

SDG&E’s Smart Grid is resistant to physical and
cyber security threats. It is resilient to attack and
natural disasters, and aligned with industry standards
and best practices.

Because resources are finite, it is built on a security
program that uses risk management methodologie;ng,
to maximize its security investments. =t
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Grid & Cyber Security —
Strategic Objectives

Set privacy as a foundational building block of our
Security Programs

Distribute security controls, make them more
autonomous

Integrate physical and cyber security capabilities
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1.2 3 a4 I ¢ 7 2 o 2011 Smart Grid Roadmap

SDG’ Key m— iy Flight Project
_[ W New Project - Policy
: I Policy Goal N New Project - Value
A g)Sempm Energy wiy® S E c U R I TY Forecast I New Project - Pilot
- # SDGSE Smart GridVision BN Enterprise Project
Figure 6-
gure 6-8 50000 users of online energy tools I Zero net energy—100% new
—_ ic DR at 5% of . residential construction
conomic peal
B 11% GHG emission reduction 17,000 MW peak reduction I 30% GHG emissions reduction to 1990 levels
B 12.000 MW peak reduction Default dynamic electric rate - small commercial customers Il 20% reduction in non-petroleum fuel use
Optional dynamic electric rate - residential customers Bl 33% Renewable Portfolio Standard
»260,000 PEVs
Provid dat.
Bl Provide usage data »25000 distributed renewables customers
10,000 customers using online
energy tools »168 MW PV (CEC)
13,000 customers, 49 MW »60,000 PEVs
residential /90 MW total
distributed renewables 10% EE reduction from 2006
CSI: 3,000 MW of distributed solar
Provide real or near real-time access to usage data
1000 PEvs
SDG&E Smart Grid Vision: by 2015
SECURITY EVENT & INCIDENT MANAGEMENT REFRESH y
| | 0 SDG&E continues to ensure that secure
Smart Grid technologies are being applied
SUBSTATION PHYSICAL SECURITY HARDENING to the electric distribution system that are
highly resistant to outside intrusion or other
unauthorized uses
Q Smart Grid network security continues to
SECURITY COMPLIANCE MANAGEMENT improve further preventing unauthorized
___2__ access and |ncormrat|ng responsfv@ intrusion
SECURITY THREAT & VULNERABILITY MANAGEMENT detection and prevention measures
SECURITY INCIDENT MANAGEMENT SDG&E Smart Grid Vision: by 2020
£¥ SDG&E continues to work with technology
providers to develop new control systems that
INFORMATION automatically detect attacks and reconfigure
to resist attack
0 Smart Grid applications provide detailed
logging of events enabling tracing and
correlation for improved security, problem
resolution, and performance monitoring
I | | | | | | | | I | | | d ﬂ
2006 2010 2015 2020 IRV CE ROSRAE A GYS
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Solutions

Circuit modifications

Impedance modification
Controls

Demand response
Slower dP/dt events?

4 quadrant control
Utility dynamic VAr devices
Utility storage
Customer inverters/storage
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Research, Development &
Demonstration: SDG&E Borrego
Springs Microgrid Project

In cooperation with the US Department of Energy and the California Energy Commission,
SDG&E and 10 public and private sector partners will develop a “microgrid” project - a small
version of its electric grid which takes advantage of local distributed energy resources and
state-of-the-art controls to enhance grid operations — to achieve a >15% reduction in feeder
peak load and improve system reliability.

Site Selection complete — Borrego Springs

*Finalizing system requirements and high level design

*Developing customer communication plan

*Collaborating with environmental agencies to satisfy permitting requirements

Conceptual illustration courtesy
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Questions ?

Thank you.

Thomas Bialek

Chief Engineer, Smart Grid

tbialek @semprautilities.com
www.sdge.com/smartgrid/
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