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Today’s Electric Utility
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Tomorrow’s Smart Grid

, . 2-Way Standard Secure
Energy Flow - R Informatian and Communication
. 4 —

How will all this revolution be managed?

. -
How will we meet these challenges? s SDGg
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Macro-Drivers of the Smart Grid
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» Environment - Incorporate and enable all
generation and storage options to support
customer choice, improve grid stability,
improve power supply options, reduce GHG

» Customer - Enable and motivate
customer’s energy management through
smart energy devices, new products and
services, increased Energy Efficiency
(EE)/Demand Response (DR), adoption of
PEVs and renewable resources

» Grid - Enhance the grid to reduce customer
disruptions, resist attack, improve
workforce and asset optimization
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Plug-In Electric
Vehicle (PEV)
Integration,
Renewable Resource
Integration

In-home/in-premise
displays, control of
individual appliances,
Energy management
systems/controllers

Large Scale Energy
Storage, Phasor
Measurement Units,
Self Healing Grid,
Network
Communications
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Presentation Notes
Possible Collaboration with other California IOU


Large 10U Renewable Resource Mix
Expected to Change Over Time
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Source: California Public Lkilities Commission, 3rd Quarter 2009

What impact will there be from this change in mix of resources?

How will we manage

22.5 TWh

34.8 TWh

2005 2010

mwind solar = small hydro m geothermal biogas m biomass
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the intermittency associated with wind/solar?
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From the “Renewables Portfolio Standard Quarterly Report, July 2009”, CA Public Utilities Commission

The majority of 2010 RPS generation will likely come from geothermal and wind energy, but solar energy may see the largest percentage increase in the coming years. 
 
 Forecast assumes 100% re‐signing of expiring IOU contracts.  Even if these contracts are not re‐signed by an IOU, they will likely be re‐signed by another California electric retail provider, and will contribute to California’s overall mix of renewable generation.  



Residential Solar

1000000 -+
900000
800000 f
700000 /
600000 ﬁ

KW

500000 /
400000

300000 /

200000
100000
0 ——“' I H I H I I I I I I I I
1999 2002 2005 2008 2011 2014 2017 202¢
—#=Actual —@=CurrentGrowth Rate  =s—Declining Percentage Growth  ===Linear Growth Rate

Values are for illustration only and do not represent forecasts

°How will the uncertainty of growth be managed?
°How can this be included in resource planning?
°How will residential solar effect system reliability? ﬂ;f
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Photovoltaic Panel Qutput Variations

Images: US DOE

Image: sdge.com
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°How can the hourly variability be managed?

°How can this resource be optimized?

Graph: CAISO
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Tehachapi in year 2010 with 5200 Megawatts

of wind (projected)
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°How do you plan for a different level of output on a daily basis?
°Do you need ‘firm’ resources to back-up intermittent resources?

Graph: CAISO
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Texas Overspeed Event
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“Wind Event on February 24, 2007",
ERCOT presentation, C. Gonzalez-Perez

°What do you do if the wind stops blowing?
°What do you do if the wind blows to hard? SDGF
—

Slide 9 A 6) Sempra Energy utiity’




Sodium Sulfur (NaS) Batteries

for 5S1MW Wind Farm
Rokkasho,Japan

/ 2MW NAS Battery,
s i

Image: Electricity Storage Association

Normal operating
temperatures of 575-650° F

°What size of storage is needed?
°What is the optimal location?
°Is the technology stable?

°How will the economics work?

-
S0%

A @) Sempra Energy utility”

Slide 10



Roll-out Schedule for Plug-in Electric Vehicles  fg s ERgsstis |, 7. :”)
LN07 S T g

Saturn VUE

BYD in Europe Chevrolet Volt (5.3kW charge)

Fisker Karma Kia LPG/Electric

B JEPRI, Eaton, Ford Trouble Truck

CHRYSLER
~ Chrysler

=

Nissan LEAF

Smart for Two
BMW Mini E (7.7kW charge)

NOISE

R JZENN city

BYD EV in China Mitsubishi iMIiEV Toyota Prius Ford Escape

Hyundai

Tesla Roadster Aptera BYD F3DM

Tesla Roadster Nissan Leaf Prius PHEV Prototype BYD F3DM

53kWh, 17kW @240V, 70A 24kWh,3.3kW@240V,13A f—
3.5 hr charge 8 hr charge A QS} Sempra Energy utiity’




Distribution Impacts are Immediate Concern

In some areas charging management will be
required almost immediately

= Density of plug-in adoption will vary significantly within a single utility grid
= This translates into a distribution level impact far before system level impact
Clustered adoption requires location based charging management

Uncontrolled Charging Will Impact Individual Neighborhoods

HEVs per Sq Mile by Zip Code

Los Angeles Zip Cades

°How do you plan your grid to meet uncertain demand? SBGE
r—
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Electric Vehicle Charging

Many drivers share patterns and

arrive home near the same time Atypical level 2 EV charge, 220V

@ 30a could draw 6.6kW power
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10% - Power demand from “badly” controlled
8% | charging — a new, potentially disruptive peak
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California system load (GW)

Controlled overnight charging could
result in no increase in peak load

Source: EPRI

12:00 3:00 600 900 12:00 3:00 600 9:00

= With Vehicles m Without vehicles

°How do you ensure charging at the ‘right time’? ﬂ@f
Slide 13
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Smart Meter Program s

e Will provide automated metering services to all SDG&E customers by 2011.

e Offers enhanced system and usage information and, eventually, automated in-home control of
appliances, electronics & lighting.

[l ] L]
| +—— Elkectric Meter cDGSE Wyy,
: > —
Communication Network —
Head-End Sgﬁm&are & Meter Data Management
ardware System (MDMS)
=L CellRelay Customer Information
T Ekotric Meter System (CIS)
[ = & Legacy System
_ Integration
< Communication Module
Gas Meter
°How do you maximize the benefits of smart meters? SDGE
°How do we get the appropriate rate structure? Slide 14 —
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SDG&E will be first in U.S. to install two-way communicating Smart Meters throughout its service territory.
Replace 1.4 million electric meters, upgrade 900,000 gas meters
Installing at a pace of about 5,000-6,000/day (VSI is our installer)
About 660,000+ meters installed to date; 1 million by year-end 2010
Finish installation by year-end 2011

Two-way communications will give customers near real-time usage information so they can see how much energy they’re using and make changes in their behavior and routines if they choose.

We’ve fortunately avoided a lot of the issues that have plagued other utilities – i.e. high-bill concerns. I believe it’s because we were proactive in our customer outreach – talking to them about what was coming and managing their expectations along the way. Provided community meetings with customers, community groups and elected officials, developed an informative web site and have a “customer service SWAT team” in the field to answer questions and come up with solutions. 

In listening to our customers – they told us to make it easier for them to do business with us. One of our responses has been our partnership with Google. 


Smart Meter and Home Area Network

AMINETWORK TO WETER

Network to Meter

Electric Vehicle

°What will the customers’ response be to the “Smart Home”?

SDGf
°What impact will the “Smart Home” have on the grid? 2k
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DG&E Partnership with Google: iGoogle Home

Google PowerlMeter: Your Home ][]
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°What is the best presentation of data to the customer?
°Will the data be adequate for the customers?

Seftinge Dizcuss Help (& sempr ooy
-
SDGE
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SDG&E was the first U.S. utility to partner with Google to use Google’s “PowerMeter” gadget to let customers see their energy usage information right on their iGoogle home page.

Three other North American utilities and three international utilities

Conducted a small pilot last May, and plan to expand to a beta test that could include as many as 200,000 customers who’ve had their digital electric meters for at least 3 months.  Opportunity for customers to sign up and give us feedback to improve the tool to make it more convenient and useful.

If a customer signs up, SDG&E provides Google with only the usage data (no other confidential customer info)

Expect Google will be one of many similar partners in the future, and just one way customers will be able to see their usage data.

This summer, we hope to roll out our own “customer presentment” package that would be  accessed through our current energy-management portal, My Account… 


()

MicroGrid Project Site: Borrego Springs

Existing substation, plenty of land
Remote location, no residences nearby
Many existing solar customers

Potential for major reliability
improvements

Possibility of being able to “island”
whole community, peak load = 10MW

Opportunity to extend what's learned to
rest of service territory

°How fast will microgrids develop?
°How do we maximize the value of microgrids?

Slide 17
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Presenter
Presentation Notes
Borrego Springs is a desert community, literally “at the end of the line” – the longest distribution circuit in the eastern part of our service area. (check!)  But that’s actually an advantage…

Here’s the plan: conduct a pilot scale “proof-of-concept” test on how information-based technologies and Distributed Energy Resources can improve reliability and make the best use of utility assets. 
Goals:
Achieve > 15% reduction in feeder peak load through the integration of multiple, integrated DG, energy storage and price-driven load management
Demonstrate capability of Volt-Amps-Reactive (VAr) management -
Develop a strategy and demonstration of: 
Information integration focused on security and system architecture.
Integration of “smart meters” 
Self-healing’ networks through the integration of Feeder Automation System Technologies (FAST)
Integration of Outage/Distribution Management Systems (OMS/DMS)
Automated distribution control to intentionally “island” customers



MicroGrid Project Overview: Goals & Scope

L ;(?"

SDG&E’s Microgrid project integrates a DOE component, focused on feeder

applications and a CEC component, focused on customer-side applications
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DOE Portion

$7.2M in DOE funds contribution towards
$12M total project cost over 3 years

Goal to achieve >15% reduction in feeder
peak load and improve system reliability

Perform cost/benefit analysis for full
scale deployment

Involves Integration of 5 technologies:

1. Distrib. Energy Res. (DER) and VAr
2. Feeder Automation System
Technologies (FAST)

3. Advanced energy storage (AES)

4. OMS/DMS system

5. Price-driven load mgmt (PDLM)

-~

1. Remote-controlled demand response

CEC Portion

Entirely CEC Funded ($2.8M)

Sustainable Communities MicroGrid focused
on interoperability, AMI and customer DER

Schedule to mesh with larger DOE project

Involves Integration of customer-based

technologies:

devices (e.g. thermostats)

2.

3.
4.
S

Solar panels
Battery storage

Grid-friendly appliances

Plug-in hybrid electric vehicles (PHEV’S)

Slide 18
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Qhallenges & Benefits of Smart Grid
Development

e System reliability:

Challenges
» Intermittency of renewable resources
» Increasing level of consumer-owned distributed generation (mostly PV)
» Need to manage power flow across multiple jurisdictions
» Slow development of technology
» Need for open architecture and standards

Benefits
» Predictive maintenance - resolving issues before outages
» Quicker identification, response and restoration of outages
» "“Energy Bank" = utility of the future”

-
SDGe
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“Energy Bank” concept = New business model to ensure today’s utility remains relevant to consumers who have more choice and control over where they get their energy and how they use it.  Offer incentives to customers to “stay with the utility,” instead of buying their own battery system…

Utility would serve as the “bank” for consumers who make “deposits” and “withdrawals” of the electricity produced by their distributed generation resource – probably solar. 

Still a concept that needs fleshing out, but we’re talking about a kind of “virtual storage” for customers with a “financial transaction system.”  Whatever you generate above what you consume goes into the bank to be withdrawn later…



“Tomorrow’s Smart Grid” ...
THE FUTURE IS NOW!

‘ P e |
— 2-Way Standard Secure
Information and Communication

‘ IIIIIIIIII

Energy Flow

°Are we ready for the Smart Grid? We need to be —change is here! ﬂﬁf
Slide 20
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The future is already here…

As I’ve shown you, SDG&E already is doing a lot of the ground work that will help make the smart grid a reality!

QUESTIONS?
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