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How to fund it ? Stimulus Options

Summary and Q&A
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What is the Smart Grid?

DOE'’s definition: A smart grid is the electricity delivery system fran point of
generation to point of consumption integrated withcommunications and
information technology for enhanced grid operationscustomer services, and
environmental benefits. Smart grid applies a systemapproach to grid
modernization.

Smart _ _
grid « Enhanced Grid Operations

applications « Enhanced Customer Services

Computing/  Environmental Benefits

information
technology

Communications infrastructure - Enabled by a 2-way digital communications network

Energy infrastructure
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Smart Grid Value Proposition

Cost to Modernize Benefit of Modernization
$165B over 20 years - $638B - $802B over 20
— $127B for Distribution years
— $38B for Transmission - Qverall benefit to cost ratio
Is4:1to5:1

~$8.3B per year (incremental to
business-as-usual)

Current annual investment -
$18B

underlying assumptions, this comparison shows that
nvisioned Future Power Delivery System significantly
(EPRI, 2004)
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The Smart Grid — 2008 EPRI Study

Smart Grid

Improve ; ' ' e : ins g . Support More
Operational gl i Y : Litility EE :
Efficiency : '3 : ~ Investment

: Enhance
] Customer
; Service 3

Emi=s=sions
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Benefits of the Smart Grid - 2008 EPRI Study

E Savi , 2030 Avoided CO, Emissi , 2030
Emissions-Reduction Mechanism nerg;ir"i::l:i'sh] VOIS z =missions

Enabled by Smart Grid

(Tg COy)

1 Continuous Commissioning of 2 g
Large Commercial Buildings
Reduced Line Losses (Voltage
£ Control} 4 28
3 Energy Savings Corresponding 0 4
to Peak Load Management
Direct Feedback on Energy
4 Usage 40 121
5 Accelerated Deployment of 10 A1
Energy Efficiency Programs
6 Greater Integration of
Renewables . -
7 Facilitation of Plug-in Hybrid . N

Electric Vehicles (PHEVs)

Total 56 203

22

19

10

60

68

23

37

60

211

All of the mechanisms combined have the potential to vield energy savings of 56-203 billion
kWh and to reduce annual carbon emissions by 60-211 million metric tons (Tg) CO,. On this .

basis. the environmental value of a U.S. Smart Grid 1s equivalent to converting 14 to 50 million

" . . " 44
cars into zero-emission vehicles each year.

h

AMI/DR

IMPACT
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With digital technology, the grid grows smarter
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Amperion Overview

Amperion is a provider of Smart Grid
communications solutions for electric utilities

Range of solutions covers HV,MV,LV, T&D
overhead, underground, smart grid and
broadband services

Founded in 2001 by Cisco, American Electric
Power (AEP), and Redleaf Ventures

A Power Engineering and Networking
Communications company

Holder of Broadband over Powerline (BPL)

foundational patents Amperion

200 Ames Pond Drive,
Tewksbury, MA 01876

Technology innovator of hybrid networks www.amperion.com
integrating wired and wireless
communications
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muNet Company Background & Approach

muNet’s uses standards-based Automated Meteringstinficture products and
services to enable utilities to convert sharedussas into operational efficiencies

—MU Net, Inc. incorporated in 1997 with the visiohlP-based metering
representing an open-standards approach

—Since 2001, focused on enabling plug-and-plajtyuaipplications over
broadband/IP networks

—Expertise in rapidly developing and bringing torked solutions for any
broadband technology

—Leading provider of IP-based AMI solutions follities

—Now combining other Open Technologies for utifyplications
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muNet Customer base

—95% of muNet’s customers are municipal utilities

—The majority of those municipals own or have as¢esan |IP-based
broadband network.

—muNet’'s WebGate AMI Solutions are deployed oveamety of IP

networks including FTTx, WiFi, BPL, and Hybrid EibCoax (HFC)
networks

—50,000+ WebGate AMI meters are deployed or undetract

—muNet’s customers are geographically diversifitlébGate meters
currently deployed in over 12 US states including.M

—While muNet expects significant growth in the 1@khd COOP markets,
municipals will remain the primary focus for dephognt.
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Amperion - muNet Smart Grid Solution

Complete end to end solution tailored for small roypalities

Includes hardware products, software applicationtsofessional services
Based on open standards: IP (Internet Protoctigriaet, WiFi, and ZigBee
Interoperable with other open IP products from otredors

Initial deployment is AMI and DR with capacity fadditional applications

Future proof for deployment of new smart grid apgiions (DA, SCADA, security,
data and voice)

Flexible, scalable, and cost effective

Provided and fully supported by two local and vexperienced equipment
manufacturers

Partnership announced in April 2009

2009 Webinar by Amperion and muNet Inc. 12



Advanced Metering Applications

—Enables Time-of-Use and/or near real-time priciagability
—Real-time, on-demand reads

—Pre-payment capability

—Tamper/Theft Detection

—Voltage monitoring at the meter linked to SCADA
—Remote disconnect/reconnect

—Provides near-real time information to end-usersugh in-home
displays and/or on-line customer portal.

—Enables Home Area Networking (HAN) device contooslDSM
applications
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WebGate System Overview

WebGate Classic IP Interface Systemesigned for utilities deploying

broadband networks to every home. Each WebGate m@taects directly to the broadband

network being deployed.

WebGate TotalPoint Systeneee 802.15.4 standards-based mesh networking
technology designed for utilities looking to levgeaP-based broadband network backbones
where the network does not touch every home. E#em small (4-6) point nodes and large
(50+) nodes.

WebGate TotalAccess Load Managementnables advanced load

management applications through standards-baseeyfiy communication to load control

relays, thermostats and in-home displays.

WebBot Central Control Software sQL-based platform that collects metering

data, enables command & control functionality, ifatees with Utility’s CIS & Billing Systems.
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WebGate Classic IP Interface System- Hybrid Netwé&kample

A gm—
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WebGate IP Interface

BPL/Ethernet
Hybrid Network
Backbone W
Wireless

WebGate TotalPoint System- Hybrid Network Example

WebGate TotalPoint

4 ’\a MIMs
» g

' ZigBee Mesh

Hybrid Network P —
Backbone BPL/Ethernet

WebGate
TotalPoint IP
Gateway
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WebBot Central Control Software
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WebBot Central Control Software
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Google Power Meter for Energy Efficiency
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WebGate Classic IP Interface Configuration- Wired or ~ Wireless Under-glass

Metrology & Display

. -Non-volatile Memory
WebGate Mini IP Interface » -Historical data storage
with integrated -System Control
Meter Enclosure — > HomePlug/DS2/Other Chip
Water / Gas Meter Port > Short-Hop RF

Load Management Module » 802.15.4/ZigBee for in-home
communication
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WebGate AMI Solution for Hybrid Networks

Customer Energy Portal

Remote Energy
Management

Load Profile Data

On-line Bill | = == Z__
Presentation

\ 4

a

IP Backbone

—

T-Stat/HVAC wiring

Wireless 802.15.4/ZigBee mesh

Gas Meter

Water Mete

ZigBee

Thermostat

I

Network
Backbone

Hybrid

;n .
g ot /"

Utility Back Office Systems

WebBot Central Control
Software

Outage
Management

Billing & CIS

240 VAC
ZigBee Relay

w

N
N

s\ 120 VAC ZigBee
S . Relay
x -

Tip

Pool Pump
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Customer Energy Portal

WebGate TotalPoint System with Hybrid Backbone

Remote Energy
Management

Load Profile Data
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Amperion’s Intelligent Hybrid Network Enables All ®art Grid Applications

BPL

Conceptual Network Diagram o=

Wireless to end points

Wireless to end points

l p——_

Eagle
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Amperion Intelligent Hybrid Network Devices

Available Solutions
— All Wireless (WiFi 2.4Ghz, 5.8Ghz, 900Mhz)
— All BPL (MV-LV, OH/UG)
— Hybrid BPL/Wireless

Griffin (G) Hybrid Network Repeater

Integrated Second Generation BPL/Wireless techiyolog

Backhauls aggregated metering data and other $iig tra

Provides a WiFi access point for servicing meteis @ther SG

devices —
. : . Powerline
Supports wireless hops across electric grid segywrb other

wireless repeaters

Eagle (E) Wireless Repeater
— Extends wireless coverage away from the MV wire
— Enhances coverage of existing meters in hard &hraeeas

— Offers flexibility in servicing new meters and newreless end
points

1 sq mile Wireless/BPL

Cluster Diagram

i
I

— Creates a WiFi hotspot area
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Amperion Managed Service is Monitoring all Netwotknks and Devices

All Amperion devices and network links are monitored and managed 24/7
Visual map with Google Earth is optional
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Amperion NMS Google Earth Integration

- Outage Management

» Fault Management
 Performance

« Statistics

» Configuration Data

* Alerts

* Near Real Time Updates

« GPS accuracy

2009 Webinar by Amperion and muNet Inc. 25



Demonstration of Smart Grid Applications

Smart Metering
Distribution Automation
Asset Protection and Security

Griffin with 8 hour Battery Back Up Unit

Pole Mounted Meter Reading Application
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Stimulus Funding Obijectives

Prioritize energy efficiency and conservation FIRST

Stimulate the economy through job growth and réentvhile meeting long-term energy goals
and measurable energy savings

Maximize benefits over the long-term, with prograangl strategies that continue beyond the
funding period, including increasing energy seguaitd reliability

Benchmark current performance and set aggressais go

'I&%vs'ra\age other funds, including other Federal @motg targeting community development through

A match is not always required, but communitie® @leed to leverage other programs, like utility
rebates, grants from the MA Renewable Energy Taist,

Ensure oversight, transparency and accountability
Accelerate deployment of market-ready distributatkemwable energy technologies
Improve air quality and related environmental ardlth benefits

Improve coordination of energy-related policies anagrams across jurisdictional levels of
governance

All project proposals MUST provide expected numtgobs created and number of jobs retained
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ARRA Smart Grid Opportunities

Recovery Act — Smart Grid Investment Grant Program SGIG) —
DE-FOA-0000058
Total funding: $3.4B

Topic Areas: Equipment Manufacturing, Customer &yst, Advanced Metering
Infrastructure, Electric Distribution Systems, EtecTransmission Systems, Integrated
and/or Crosscutting Systems

Two project categories: smaller projects fundedd8®OK to $20M over 3 years; larger
projects funded for $20M to $200M over 3 years

Minimum cost share is 50% and must come from nadeFad sources

Eligible applicants (individual or teams) incluadectric power companies; investor-owned
utilities; state, county, local, or municipal gonarent agencies; universities and colleges;
electricity consumers singly or aggregated togeti@pliance manufacturers, electrical
equipment manufacturers, software providers, amghoonications and information services
providers; other private companies

Letters of Intent (LOI) are requested

Three application due dates (funds may not be abviailafter first round): July 16 (LOI), Aug.
6 8:00 PM ET; Oct. 23 (LOI), Nov. 4 8:00 PM ET; Fd®, 2010 (LOI), March 3, 2010 8:00
PMET

See pp. 33-35 of FOA for mandatory and applicapleaal forms that must be submitted
Submit to DOESGIGApplications@HQ.DOE.GOV
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ARRA Smart Grid Opportunities

Recovery Act — Smart Grid Demonstrations — DE-FOA-000036
Total funding: $615 mil
Covers: Smart Grid Demonstrations and Energy Séorag

Most applicable — “Program Area of Interest 1. Regidbemonstrations” with Publically
Owned Utilities

8-12 Awards of up to $100 mil over 3-5 years
Minimum cost share is 50% and must come from naseFad sources

All domestic entities eligible to be primary applit, including state government, local
government, higher education organizations, noffidgrdor-profit organizations

Application due Aug. 26 at 3:00 PM ET
See p. 26-38 for required forms/files for the aqatdiion
Application forms available at http://www.grantswgo

Must submit application through Fedconnect.net
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Massachusetts Green Communities Program — Departn@iEnergy
Resources

There are a number of programs, beyond Smart &uiglease check with The
Green Communities Division — the group that workediy with
Municipalities

— Mark Sylvia, Director
* Mark.sylvia@state.ma.&17-626-7339

— Meg Lusaridi, Deputy Director
* Meg.lusardi@state.ma.847-626-7364

State Websites:

DOER: www.mass.gov/doer

Green Communitieswwww.mass.gov/energy/greencommnunities

Mass Clean Energy Centenww.MassCEC.com
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Applying for Stimulus Funding — Important Informatio

Sign up for a DUNS Number atww.dnb.com/US/duns_updateusually
takes 24 hours.

Register with Central Contractor Registration (C@R)vww.ccr.gov.
Can take 10-20 days to get number.

Register with FedConnectatvw.fedconnect.neto monitor all the
activities around the ARRA.

Download Application information from Grants.gewvw.grants.com

READ the applications. Provides a full list of requifedns and
Information. Occasionally there are interim stpper to final submission.
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Smart Grid AMI Pricing Models

5 sg miles with 1500 meters (300 homes per sq mile)
Meters — $164,500 (~ $105 per meter)

Network - $126,000 (~ $25,000 per sq mile)

Network Management - $20,000

Engineering Services - $40,000

Total Deployment - $350,500

The model varies depending on density populatioba, suburban, rural)
— This example is not dense

ROI analysis — $350,500/1500 = $233 per home
— Assuming $240 of energy savings per year ($20 partim) per home
— ROl in one year

Deploying additional Smart Grid applications over he same network will have an immediate ROI

With Stimulus Funding — 50% is paid by DOE grants, ¢her 50% from non-government sources
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Summary

Amperion and muNet — two local companies

Many years of utility field experience

Mature technologies and products based on opedastds

Complete end to end solutions including profesdisaavices

24/7 customer service commitment — we are one hiove &fom your location
Assistance with the stimulus funding process — weaaly filed with the DOE
Once in a life time opportunity to take part inlding the nation’s smart grid
It is good for the customers you serve and goodhf@renvironment

Smart Grid is a national priority

Q&A
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Thank You !

For webinar inquiries
Contact Leon Merian
(781) 258 7418

leon@amperion.com

Amperion, Inc. MU Net, Inc.

200 Ames pond Drive 442 Marrett Road, Suite 9
Tewksbury, MA 01786 Lexington, MA 02421
978-569-2000 781-861-8644

Www.amperion.com www.munet.com



