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Document Overview

 Smart Grid can significantly enhance utility efforts to abate GHG
emissions

* ~9% of 2005 GHG emissions (or up to 25% of Waxman-Markey target)
abatement potential enabled with Smart Grid applications

 Smart Grid enables much greater GHG abatement than traditional methods
by providing more information and control over the electric grid

 Business models to achieve this will be varied and broad

« Greater information from the Smart Grid will enable many potential business

models: Direct to consumer, 3 party businesses enabled by utilities, utility
provided services

« Many emerging markets will have multiple business models that impact
utilities — Electric Vehicles a prime example
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There is no silver bullet to address climate change

McKinsey US GHG Abatement Cost Curve — December 2007
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* 2030 US abatement
goals - 3.5-5.2 Gton
CO2e (based on 2007
proposed hills); 3 Gton
Waxman Markey

* Meeting abatement
goals would require
doing everything on
GHG abatement cost
curve

* Smart Grid can
enable/enhance
significant abatement
opportunities
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A convergence of market events has created the ability for Smart Grid to exist today

Policy creating demand

e Smart Grid ARRA funding Smart Grid Market

* Federal policy (EPA 2005, ESIA
2007, pending climate act)

* State policy (RPS, DR)

* PUC/PSC'’s allowing recovery of
stranded costs Demand

Technology cost declines
* Networking costs reduced with RF

mesh and internet/IP investment

* Distributed computing cost
declining rapidly

* Commercial SG deployments Cost
creating manufacturing scale

Smart Grid market on the cusp of
major market inflection point —
However, technology uncertainty
still creates need for: Time
* Future proofing

 Standards & openness

* Building an ecosystem to deliver

Innovation

* New equipment, SW, and
communications around Smart
Grid (AMI, DA, HAN)

* Emergence of DG, Renewables,
EV creating SG need

4 SI LVERSPRING
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Smart Grid can enable the reduction of ~5-9% of 2005 GHG emissions

Smart Grid GHG abatement potential

Gton CO2e 7.2
0.7
0.1 4.4
0.4 0.1
| —
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0.3 it
Elec-
2.8 tricity
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Energy Grid Renewable Total without Transport  EV using Total with 2005 US GHG
conservation efficiency - integration- transport electrificationrenewables - transport Emissions
- 2% load 1% loss 10% more -50% EV 50% EV
reduction  reduction renewables adoption adoption
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Smart Grid enables more economic reduction of GHG than without Smart Grid

How SG enables

Potential impact

Without SG

Energy
~conser-
vation

Renewable
integration

~ ¥ Transport
g§ ' Electrifi-
~cation

EV with
renewables

* Provides more real time
feedback on energy usage

* Home Area Network
enables information

* Distribution Automation
allows for Volt-VAR
optimization and reduction
of line losses

* Demand Response creates
active loads to follow
renewables

* Distribution Automation
provides voltage stabilization

* DA can prevent local
distribution problems from
large EV load draws

* Manages peak demand with
DR applications

* Allows for Smart Charging of
EV’s to firm renewable
generation

» Can be used as ancillary
services

© 2009 Silver Spring Networks | Company Confidential

 Studies show 5-15%
energy usage
reduction

« Initial utility pilots
show 1-2% baseload
improvements, more
during peak

* Renewables impact
the grid ~20% of load

* DR of 15-20% could
allow ~10% more
renewables

 Electric motors are
more efficient than
ICE, allowing for
greater efficiency,
even with coal

* Drives to zero GHG
fuel if charging is
flexible with
renewable production

* Only monthly
feedback (bill), or
next day (with AMI

only)

« Utilities generally
pre-program cap
banks seasonally

« Utilities need to
build more
generation to firm
renewables

« Utilities need to
build more
generation to handle
additional peak load

« Utilities fuel EV's
with coal and natural
gas
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An integrated network can help deliver Smart Grid benefits faster and cheaper

isco whitepaper example — 1997
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Source: Cisco Systems, May 1997
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Document Overview

 Smart Grid can significantly enhance utility efforts to abate GHG
emissions

* ~9% of 2005 GHG emissions (or up to 25% of Waxman-Markey target)
abatement potential enabled with Smart Grid applications

* Smart Grid enables much greater GHG abatement than traditional methods
by providing more information and control over the electric grid

 Business models to achieve this will be varied and broad

« Greater information from the Smart Grid will enable many potential business

models: Direct to consumer, 3" party businesses enabled by utilities, utility
provided services

« Many emerging markets will have multiple business models that impact
utilities — Electric Vehicles a prime example
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More information and connectivity allows new business models to emerge

Information flow expansion with Smart Grid

Smart City ,i E—‘ )
/@T/ Cellular ACCGS? Foint
WAN NAN

/

:34.2% [70° | € —_——
[ " Ol0]
"..‘0.
B e
Business model type Example
3" party direct to consumer » Google PowerMeter captures user energy data and
presents to consumer
3" party enabled by utility « Utility provides PV production data to solar provider
for monitoring services (e.g. — SunPower)
« Utility provided services « Utility (with partners) provides energy efficiency
recommendations to consumer to reduce usage

Security, consumer privacy, and potential liability may inhibit information flows and new
business models
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Example: Electric Vehicles have diverse potential business models

Automakers

» Uses OnStar for customer interface and
charging status

* Provides maintenance status and other
services for a monthly fee Relationship with

. automaker
A - :
;\\q » Offering remote charging status, remote
_ =L climate control, other services via vehicle R Re_latlc_)n—
GREEN PROGRAM Shlp Wlth

utility

Utility

Electric Vehicle Supply Equipment (EVSE) Manufactur  ers

EV customer

better place ’ » Owns battery and charging/swap
stations; consumers pay per mile
Relationship with EVSE

- manufacturer
LM coulomb « Consumers join Coulomb network for

1 Technologies public charging and web portal
“ » Vendors buy infrastructure and charge for
parking (w/ electricity)
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Thank you

» Whitepaper available: “Connecting Smart Grid and Climate Change” —
Michael Jung and Peter Yeung, Silver Spring Networks
« www.smartgridtoday.com
 http://www.energypulse.net/centers/article/article display.cfm?a_id=2210

» Contact information:
e pyeung@silverspringnet.com
* mjung@silverspringnet.com
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