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AREVA

Juty 17, 2009

Mr. Todd Amold

Yenior Vice President Smart Grid and Customer Systems
Duke Energy

139 East Fourth Street

Cincinnati, Ohio 45202

Subject: Letter of Commitment in support of Duke Energy Business Services LLC’s
application to U.S. Department of Energy Smart Grid Investment Grant Funding
Opportunity Announcement DE-FOA-0000058

Dear Mr. Arnold:

AREVA T&D, Ine. is pleased to provide this letter of strong support for Duke Energy
Business Services LLC, on behalf of Duke Energy Indiana, Inc., Duke Energy Kentucky,
Inc. and Duke Energy Ohio, Inc. (“Duke Bnergy”) in the above-cited Department of
Brergy funding opportunity, Duke Energy’s planned Smart Grid Deployment is an end-
to-end Bnergy Internet powered by two-way digital technology. Duke Energy will
deploy “Smart Grid” functionality throughout its Midwest service areas that includes
implementation of two-way communication networks on the distribution grid, automated
metering infrastructure (“AMI”) including installation of more than one million smart

“tiigters, advanced -distribution - automation, supporting IT infrastructure, . Home Area ...l

Netwotks including technologies that enable new enetgy efficiency programs, new
customer pricing options and support for plug-in hybrid electric vehicles/ electric
vehicles.

AREVA T&D, Tne. has provided Duke Energy with proposals to provide distribution and
energy management systems and enhancements to suppot this deployment and is pleased
to be a key vendor supplying smart grid technology to Duke Bnergy on this funding
proposal.

We strongly believe this project supports the job creation, economic stimulus, and energy
infrastructure objectives of the Recovery Act and the Smart Grid Investment Grant
Prograw, and we urge the Depattment of Energy to fund Puke Bnergy’s Smart Grid
Deployment project,

Sincerely,

MW

Randy Berry
Managing Director
AREVAT&D

AREVA T&D
10865 Wiows Road ME - Redmond, WA 98057 - USA
Jol: 1 425.822.6800 - Fax: 1 425.250.1400

ARENA TEO e,
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July 29, 2009

Donna Williams

Contract Specialist
MA-642.2/L'Enfant Plaza Building
U.S. Department of Energy

1000 Independence Ave., S.W.
Washington, DC 20585-1615

Re: Letter of Commitment for Duke Energy’s Application to DE-FOA-0000028A

Dear Ms. Williams:

Cisco Systems, Inc, is pleased to provide a letter of support for Duke Energy's
application for funding under the Integrated and/or Crosscutting Systems topic
area of the above referenced FOA for the Smart Grid Investment Grant Program.

Cisco is commiited to delivering successful Smart Grid solutions and believes
that as the world builds out a smart, secure energy grid for the 21st century,
nelworking technology will serve as the platiorm and public-private cooperation
will be key to the success. Designed to meet the requirements of next-generation
energy networks, Cisco Smart Grid solutions take advantage of a secure,
standards-based IP-infrastructure for energy providers and consumers.

Cisco is committed to Duke Energy's long-term success in this effort.

Regards,

. /// .

Marthin De Beer

Senior Vice President/General Manager
Emerging Technologies Group &

Cisco Smart Grid Board Chair

Cisco Proprietary and Confidential
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PO Hox 1640
Waukesha, W 63187-1840

2300 Badgsr Drive
Waukesha, Wi 63188-5951
Phonea: [262) B8B-240Q
Fax: (262) 696-2313

| @@@ﬁn Power Systems
Tuly 17, 2009

Mr, Todd Arnold

Senior Vice President Smart Grid and Customer Systems
Duke Energy

139 East Fourth Street

Cincinnati, Ohio 45202

Subject; Letter of Commitment in support of Duke Energy Business Services LLC’s application to
U.S. Department of Energy Smart Grid Investment Grant Funding Opportunity Announcement DE-
FOA-0000058

Dpar Mr. Amold:

Cooper Power Systems is pleased to provide this letter of strong support for Duke Energy Business
Services LLC, on behalf of Duke Energy Indiana, Inc., Duke Energy Kentucky, Inc. and Duke
Energy Ohio, Inc. (“Duke Energy”) in the above-cited Deparlment of Energy funding opportunity.
Duke Energy’s planned Smart Grid Deployment is an end-to-end Energy Internet powered by two-
way digital technology. Duke Energy will deploy “Smart Grid” functionality throughout its
Midwest service areas that includes implementation of two-way communication networks on the
distribution grid, automated metering infrastiucture (“AMI”) including installation of more than one
million smart meters, advanced distribution automation, supporting IT' infrastructure, Home Area
Networks including technologies that enable new energy efficiency programs, new customer pricing
options and support for plug-in hybrid electric vehicles/ electric vehicles.

Cooper Power Systems provides Duke Energy with various types of electrical equipment, has
provided additional proposals to support this deployment and is pleased to collaborate with Duke
Energy on this funding proposal. :

We stiongly believe this project supports the job creation, economic stimulus, and -energy
Infrastructure objectives of the Recovery Act and the Smart Grid Investment Grant Program, and we
urge the Department of Energy to fund Duke Energy’s Smart Grid Deployment project.

Sincerely,

Michael A. Stoess]

Group President
Cooper Power Systems
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3L Fast Fourth Street, 13- R(K)
b Cincinnati. Ohio 452011638

i
CONVERGYS T
bob.lenta@convergys.eom

Outthinking Outdoing

Rohert A, Lento
President
Inforniation Manugement

July 24, 2009

Mr. Todd Arnold

Senior Vice Prestdent Smart Grid and Customer Systems
Duke Energy

139 East Fourth Street

Cincinnati, Qhio 45202

Subject: Letter of Commitment in support of Duke Energy Business Services LLC’s application to U.S,
Department of Energy Smart Grid Investment Grant Funding Opporlunity Announcement DE-FOA-
0000058

Dear Mr. Arnold:

Convergys Corporation is pleased to provide this letter of strong support for Duke Energy Business
Services LLC, on behalf of Duke Energy Indiana, Inc,, Duke Energy Kentucky, Ine. and Duke Energy
Ohio, Inc, (“Duke Energy”) in the above-cited Depantment of Energy funding opportunity. Duke
Energy’s planned Smart Grid Deployment is an end-to-end Energy Internel powered by two-way digital
technology. Duke Energy will deploy “Smart Grid” functionality throughout its Midwest service areas
that includes implementation of two-way communication networks on the distribution grid, automated
metering infrastructure ("AMI”) including installation of more than one million smart meters, advanced
distribution automation, supporting IT infrastracture, Home Area Networks including technologies that
enable new energy efficiency programs, new customer pricing options and support for plug-in hybrid
electric vehicles/ electric vehicles.

Convergys Corporation has provided Duke Energy with a detailed proposal to provide a eustoimer billing
platform to support this deployment and is pleased to collaborate with Duke Energy on this funding

proposal.

We sirongly believe this project suppors the job creation, economic stimulus, and energy infrastructure
objectives of the Recovery Act and the Smart Grid Investment Grant Program, and we urge the
Department of Energy to fund Duke Energy’s Smart Grid Deployment project.

Sincersly;” 4




Exhibit BRA-4
Page 154 of 212

. U zecHelon

-August 6, 2009

Mr. Todd Ainold

Senior Vice President'Smart Grid and Customer Sysiems
Duke Energy

139 East Fourth Strect

Cincinnati, Ohio 45202

Subject: Letter of Commitnient in support of Duke Energy Business Services LLC's
application to U.S. Department of Encrgy Sniart Grid Investment Grant Funding
Opportunity Aiwiouncenicnt DE-FOA-0000058

Dear Mr. Arvold:

‘Echelon Carporation is pleased to provide this letter of strong sopport for Duke Encrgy
Businass Services LLE, o behalf of Duke Bnergy Iidiana, Ine.. Duke Energy Kentucky,
inc, and Duke Energy Ohio, Inc. ("Duke Buergy™) in the above-cited Department of
Energy fouding opportunily. Duke Briergy’s planned Smart Grid Deployment is an ¢ad-
to-cid Briergy Internel powersd by two-way digital technology. Duke ‘Enerpy will
deploy “Simart Gyid™ functionality (hroughout its Midwest service areas that ‘ecludes
iplernentation of two-way copimunication ietworks on the distribution grid, aitemated
melerinig infrastructure (“AMI”) including installation of more than one willion smart
melecs, advanéed distribution automation, supporling 1T infrastructure, Home Area
Networks Tncluding techuologies that endble new energy eéfficiency proprams. tiew
custamer prchig options and suppert for plugin hybrid elcotrie vehieles/ electric
Yehigfes. ‘ : ) : ’

“Rehelon Corporation has provided Dike Energy with proposals fo provide sman
metering, data concentrators and systems software 1o support this deployment and is
pleased to-collaborate with-Duke Energy on this funding proposal.

We.strongly believe-this project supports the joby creation. economie stimulus. and energy
infrastiiictuie objegtives’ of the Reeovery -Act and ‘the Smart Grid Invesiment Grand
Program, and we wrge the Departnent of Energy to fund Duke Energy’s Smart Grid
Deployimest project. . .

Sihcer,ciy!
7 ]

liver R: Stanfighd ) .

Executive Vice Presidentand Chief Financial Offieer
550 Meridlan Ave,
San Jose, CA gg1ab
tel: 408 938 5200
fax: 408 7963800

wiwyechelon.cont
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- * GridPoint, Inc. / 2801 Clarendon Bivd. / suite 100 / Arlington, VA 22201
G R I D I N I p. 703.667.7000/ £, 703.667.7001 / wenv.gridpolnt.com

Jufy 29, 2009

M. Todd Armnold-

Senior Vice President Srnart Grid and Customer Systems
Duke Energy '

139 East Fourth Street

Cincinnati, Ohio 45202

Subject: Letter of Commitment in suppoxt of Duke Enérgy Business Seivices LLC’s
application to U.S. Department of Energy Smart Grid Investment Grant Funding
Opportunity Annouticement DE-FOA-0000058

_ Dear Mt Arnold:

GridPoint, Inc. (“GridPoint”) is pleased to provide this letter of strong support for Duke
Energy Business Services LLC, on behalf of Duke Energy Indiana, Inc., Duke Energy
Kentucky, Inc. and Duke Energy Ohio, Inc. (“Duke Energy”) in the above-cited
_Department of Bnergy funding opportunity, Duke Energy’s planned Smart Grid
Deployment is an end-to-end Energy Internet powered by two-way digital technology.
Duke Enérgy will deploy “Smart Grid” functionality throughout its Midwest service
afeas’ that  includes implementation of two-way communication neiwerks on the

. distribution .grid,. antomated metering infrastructure (“AMT”) including installation of
more than one million smart meters, advanced’ distribution automation, supporting IT
infrastructure, Home Areca Networks including technologies that enable new energy
efficiency programs, new customer pricing options and support for plug-in hybrid
electric vehicles/ electric vehicles,

GridPoint has provided Duke Energy with proposals to provide interactive customer
toolsets for energy management and associated systems software and is pleased fo
collaborate with Duke Energy on this funding proposal.

We strongly belicve this project supposts the job creation, economic stimulus, and energy
- infrastructure objectives of the Recovery Act and the Smart Grid Investment Grant

Program, and we urge the Depattment of Energy to fund Duke Energy’s Smart Grid

Deployment project. C '

Sincerely,

Michael K, Lach ,
Chief Operating Officer, GridPoint




Exhibit BRA-4
Page 156 of 212

( | (

SCHWEITZER ENGINEERING LABORATORIES, INC.
230 RE Hopking Courd » Pulliman, WA G9163-5603 USA
Phone: 15093321890 + Tar: 415033327950

o Wi sellic.com + infolselinecom

July 22, 2009

Mr. Todd Arnold

Senior Vice President Smart Grid and Customer Systems
Duke Energy

139 East Fourth Street

Cincinnati, Ohio 45202

Subject; Letter of Commitment in support of Duke Energy Business Services
LLC's application to U.S. Department of Energy Smart Grid Investment Grant
Funding Opportunity Announcement DE-FOA-0000058

Dear Mr. Arnold;

Schwelizer Engineering Laboratories, Inc. (SEL) is pleased to provide this letter
of strong support for Duke Energy Business Services LLC, on behalf of Duke
Energy Indiana, Inc., Duke Energy Kentucky, Inc. and Duke Energy Ohio, Inc.
(“Duke Energy”) in the above-cited Depariment of Energy funding opportunity.
Duke Energy's planned Smart Grid Deployment is an end-to-end Energy internet
powered by two-way digital technology. Duke Energy will deploy “Smart Grid”
functionality throughout its Midwest service areas that includes implementation of

© two-way communication networks on the disiribution grid, automated metering
infrastructure (“AMI”} including installation of more than one million smart meters,
advanced distribution automation, supporting IT infrastructure, Home Area
Networks including technologies that enable new energy efficiency programs,
new customer pricing options and support for plug-in hybrid electric vehicles/
electric vehicles, '

SEL has provided Duke Energy with a detailed proposal to provide protective
relaying technologies to support this deployment and is pleased to collaborate
with Duke Energy on this funding proposal.

We strongly believe this project supports the Job creation, economic stimulus,
and energy infrastructure objectives of the Recovery Act and the Smart Grid
investment Grant Program, and we urge the Department of Energy to fund Duke
Energy's Smart Grid Deployment project.

Sincerely,

Erik C. Newman
Vice President, Sales and Customer Service

Making I_-.'_I_ectric__ Power Safer, More Refiable, and More Econoimical®
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by Schneider Electric
July 17, 2009

Mr. Todd Arnold

Senior Vice President Smart Grid and Customer Syslems
Duke Energy

139 East Fourth Street

Cincinnati, Chio 45202

Subject: Lelter of Commitment in support of Duke Energy Business Services LLC's
application to U.S. Department of Energy Smart Grid Investment Grant Funding
Opportunity Announcement DE-FOA-0000058

Dear Mr. Arnold:

Schneider Efectric is pleased to provide this letter of strong support for Duke Energy
Business Services LLC, on behalf of Duke Energy Indiana, Inc., Duke Energy Kentucky,
Inc. and Duke Energy Ohio, Inc. (“Duke Energy”) in the above-cited Department of
Energy funding opportunity. Duke Energy's planned Smart Grid Deployment is an end-
to-end Energy Internet powered by two-way digital technology. Duke Energy will deploy
sSmart  Grid® functionality throughout its Midwest service areas that includes
implementation of two-way communication networks on the distribution grid, automated
metering infrastructure (“AMI") including installation of more than one million smart
meters, advanced distribution automation, supporting IT infrastructure, Home Area
Networks including technologies that enable new energy efficiency programs, new
customer pricing options and support for plug-in hybrid electric vehicles/ electric
vehicles.

Schneider Electric has provided Duke Energy with a detailed proposal to provide
electrical squipment for this deployment and is pleased to collaborate with Duke Energy
on this funding proposal.

We strongly believe this project supports the job creation, economic stimulus, and
energy infrastructure objectives of the Recovery Act and the Smart Grid Investment
Grant Program, and we urge the Department of Energy to fund Duke Energy’s Smart
Grid Deployment project.

Sincerely,

Michael Rice

Vice President, Field Services
Schneider Electric

North American Operating Divislon

Schneider Electric &

9870 Crescent Park Drve S h " d 8
YWest Chesler, OH 45&.‘»9 C HEI h er
Tel, (513) 777-4445 Fax (513) 765-5028 @ E| ectric

vanvus.schnelder-eleckic.com
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Todd Ameld

Senior Vice President, Smart Grid and Customer Systems
Duke Enargy

£28 South Church Street

Charlotte, NG 28202-1802

Dear Mr, Amold,

As you know, Verlzon Gommunications supports Duke Energy's industry-leading Smart Grld
efforts, including its aphlication for funding under the Ametican Recovery and Reinvestment Act
_of 2000 to further those efforte. Verizon foaks forward to continuing its close working relationship
with Duke Energy In support of iis Smart Grid efiorts by offering Verlzen's extensive portfolia of
high quality commercially avalfable wireline and wireless communications services. Verizon
stands ready to provide services as one of Duke Energy's rellable and frusted vendars and help
Duke Energy deliver on the Department of Energy's Smaett Grld goals for Interoperahilily,
enhanced energy efficiency and securily.

Verizon Communications Ing. (NYSE:VZ), headquartered in New York, is a global leader in

dellvering broadband and other wireless and wirsline communications servises to mass markef,

business, government snd wholesale customers. Verlzon Wireless operates Ametlca's most - s
reliable wireless network, serving more than 87 million customers nalionwide. Verizon's Wireline

operalions provide converged communications, information and entertainment services over the

nation's most advanced fiber-optlc nefwork, The Wireline business alsa Includes Verizan

Business, which delivers innovative and seamless business solutlans to customers around lhe

wortld. A Dow 30 company, Verizon employs a diverse warkforce of mare than 235,000 and last

year generated consolidated operating revenues of more than $87 billion.

We look forward to working with Duke Energy on thelr Smart Grid injtiative and supporting the
achievement of our natlon's energy efficiency goals. if thete are any guestions please contact
Robert Heffron at Robertheffron@verizonbusiness,gem ot 703-B86-3442,

Sincerely,

Robert Hefiron
Verizon
Manager, Utility Vertical Markat
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LEONARD K. PETERS
SECRETARY

STEVEN L. BESHEAR
GOVERNOR

ENERGY AND ENVIRONMENT CABINET
OFFICE OF THE, SECRETARY
500 MERO STREET
127 FLOOR, CAPITAL PLAZA TOWER
FRANKFORT, KY 40601
TELEPHONE: (502) 564-3350
FACSIMILE: (502) 564-3354
www.eec.ky.pov

July 30, 2009.

The Honorable Steven Chu
Secretary of Energy - _

" U.S. Department of Energy
1000 Independence Avenue, SW
Washington, DC 20585

Subj'ect:- Letter of support for Duke Energy Business Services LLC’s application o U.S.
Department of Energy Smart Grid Investment Grant Funding Opportunity
Announcement DE-FOA-0000058 '

Dear Secretary Chu:

I am writing in support of the funding application of Duke Energy Business Services
LIC, on behalf of Duke Energy Kentucky, Ine., Duke Energy Ohio, Inc. and Duke Energy
Indiana, Inc. (“Duke Energy”) for its Midwest Smart Grid Deployment.

If Duke Enérgy is successful in obtaining stimulus funding and continues to receive
constructive regulatory suppost, Duke Energy will install distribution autoniation equipment in
Kentucky. Duke Bnergy will ultimately develop a digital nefwork to allow two-way
communication between Duke Energy and customers. The distributed automation will provide a
more reliable grid and communications infrastructure,

The project is “shovel-ready.” Duke Energy has developed plans for accelerated
deployment of distribution automation equipment in Kentucky if funding is granted. Federal
finding would allow Duke Energy to accelerate deployment of the project.

This project suppotts the objectives of Kentucky’s comprehensive energy plan to

improve energy efficiency in the residential and eommercial sectors. This project also supports
the job creation, economic stimulus, and energy infrastructure objectives of the Recovery Act

KentuckyUnbridiedSpirit.com Kmmdzi%}'@ An Equal Opporiunity Employer MIFMD
UNOTOLED SEIr -
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The Honorable Steven Chu
July 30, 2009
Page No. 2

and the Smart Grid Investment Grant Program. It is exactly the kind of project President Obama
and the U.S. Congress had in mind when they promoted and passed the American Reinvestment
and Recovery Act and I urge favorable consideration of the Duke Energy proposal.

Sincerely youts,

éfﬁ Pelers

Secretary

LKP:wh
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SHERROD BROWN
ORIO

CEAME !FTSES.

one o, Wnited Btates Senate

BANKING, HOUSING,
AND URBAN AFFAIRS WASHINGTON, DC 20510

HEALTH, EDUCATION, July 29, 2009
LABOR, AND PENS!ONS

VETERANS’ AFFAIRS

The Honerable Sieven Chiu
Secretary

U.8: Department of Energy
1000 Independence Ave, S.W.
Washington, D,C. 20585

Dear Secretary Chu!

As the Department of Energy considers applications for the Smart Grid Investiment grant opportunity as
funded through the American Recovery and Reinvestment Act of 2009 (DB-FOA-0000058), | would like
to bring to your attention the praposal sitbmitfed by Dike Energy Business Seryices LLC for its Midwest
Smart Grid Deployment program,

Duke Energy’s plan would develop a dlgltal network to allow two-way communication with jts
customers., The plaitinc¢ludes approxmlately 680,000 new smart moters, 420,000 gas communication
modules, and distributed automation that would improve gtld rehability 1£ Duke Energy Is awarded
funding; it is my’ hope that customers.in Otilo, Keniucky, and Inidiatia will have better access to the tools
riceded to lower utility costs antd réduce carbon emissions,

Chio is well positxoned to lead the.country in creating and expandmg the green mdnufacturing sector, We
have made significant investments In alternative-etiergy, and have-proveil that Ohio’s workforee | is second.
to none in develophig and adapting the skill sets necessaty for the green manufacturing industry. With
the regional leadership of Duke Energy, it Is my-hope that the economic incentives afforded by the
development of smart grid businesscs will benefit Ohioans for many génération$ (6 cotmne.

It is ny understanding that the Public Utilities- Commission of Ohio approved Duke Encrgy’s sinart grid
deployment plan to serve Olio customers, and that the company has’ already instalied 43,000 eleciric
smart meters and 24,000 gas modules. As the Depariment of Energy reviews the appiication, 1 amn
confident you will ﬂnd that'thé objectives of Duke Energy’s application are. ¢losely aligned with the goals
of the Smarl Grid Investiment Grant prograim.

I'tespectfully reijuest that the Departmerit of Biergy give serious consideration to Duke: Energy’s
application for funding. Task that you keep my office inforined on the status of this apphcallon

“Thank' you for_ your efforts,
Sincerely,
Eﬁmd @f/aww
Shetrod Brown

United Stafes Senator

Co: Patricia:Hoffian, Principal Deputy Assistant Secretary, Offige of Blectricity Delivery and Energy
Reliability )

SRHTED QU RECYCLED PAPER




DAN BURTON
G B3 TEST, Poata
COUMITTEES:
FOREIGN AFFAIRS
SUBCOMMETTEES:

Westeri Hesisrane
Rasoda Mrve

Asa, THE PACIFIG AND THE GLOBAL ENVRORVENT

ongeess of the Anited States

QVERSIGHT AND GOVERNMENT

Fommace Copn 18972002 House of Representatives
SUBCOMIMTIENS: . . ’ R AW e o .
s s s P A PWashington, P 20515-1105
SESTHC POUCY
August 4, 2009
Lisa Bpifani

Assistant Secretary. for Congressional
and Intergovernmental Affairs

{J.8. Department of Energy

Foriéstal Building, Room 7BI38
"1000 Independence Avenue, SW
Washington, DC 20585-0800

RE; Sinart Grid Inivestmient Grant # DE:FOA'JGO_GOOSS

Dear Ms: Epifant:

~ 1 would Hke to express ny support and intorest in the grant applicati
Department of Energy’s Smart Grid Tnvestment Grant Funding Oppottunity

. sibmitted by Duké Encrgy Business Seérviees L.L.G
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WASHINGTON OFFICE:
2308 Ravauny HousE OFFKE BULDiRG
WasseToN, DG 0515-1405
Teierrone: (202] 2282276

DISTRICT OFFICES:

#4000 KEvsrous AT THE CROSIM0
JuoLiAPOLIS, IN 46740
TeLgerone: (3T} Bilg-0201
Toul-Fage: [§00) 482-5020

- 209 SoUTH WASHIRGTON STAtET
Kiarion, (M 46352
Troernon: (765} 662-57719
Tow Free: [877) 846-2836

vavwnhoude gowhirien

on for the U.8.
# DE-FOA-0000058

© Tunding will allow installation of iore than 800,000 new digital “smart meters™ in edch
of the 69 Indiana counities served by Dake Enerpy, the state’s largest eleptric utility. The
_proposal includes the installation of technolégy that will improve the reliability of the grid and
' provide customers with the 100l¢ they tieed to make wiser eiergy choices. The smart grid also

yésources orito the grid, resulting in decreased carbon emissions.

improves the envifonment by allowing for the integration of more renewable distiibuted energy

. Hrust Duke Energy will be'a responsible steward in imp_lemenﬁng the process necded to
complete this project, I ask that you give thorough consideration to this request, consistent with
applicable rules and regulations-and relevant statutes. If there is any- way my office can be of
assistance t6 you, pledsé do not hesitate to contact Keyry Byme, who serves as my grant

courdinator, She can be reached at3 17-848-0201. Thank you for your efforts and attention on

behalf of this request,

Sincately,-

Dan Burton

Member of Congress:

DB/kb




Exhibit BRA-4
Page 164 of 212

. STATE OF INDIANA Mitchell E. Daniels, Jr.
OFFEICE OF THE GOVERNOR Governor

State House, Second Eloor
Indianapolis, Indiana 46204

Tuly 31, 2009

The Honorable Dr, Stephen Chu
Secretary of Energy

U.8. Department of Energy
1000 Independence Ave,, SW
‘Washington, DC 20585

Dear Secretary Chu:

T am writing to urge your consideration of the funding application of Duke Energy
Business Services LLC. This application is made on behalf of Duke Energy Indiana,
Inc., Duke Energy Kentucky, Inc. and Duke Energy Ohio, Inc. (“Duke Energy”) for its
Midwest Smart Grid Deployment (UL, Depariment of Energy Smart Grid Investment
Grant Funding Opportunity Announcement DE-FOA-0000058).

Smart metets and automated equipment, as proposed by Duke Energy, will provide the
company and its customers with up-to-date energy-usage data. Customized usage data
will be a central component in enabling utilities to develop new programs and new ways
to help consumers conserve power and use power more efficiently. Smart Grid will
improve the way our nation uses energy by allowing customers to remotely manage their
lights, air conditioning, heat and other houschold appliances.

Duke Energy’s planned Midwest Smart Grid Deployment includes an investment of
approximately $800 million in the states of Indiana, Ohio and Kentucky, for smart
metering, two-way communications, distributed automation, pricing pilots, and behind
the meter technologies, Over half of that investment-—just over $400 million over three
years—will be in the state I represent, Indiana.

Duke Energy’s investment in smart grid will transform encrgy delivery and energy
efficiency operations in Indiana and the industrial Midwest and will improve

development opportunities for Indiana and the region. Isupport the Duke Energy smart
grid request.

Sincerely,

MG Powich, Y-
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EVE DRIEHAUS 406 Caxkon Houst OFfce Bunomis
ST; Vu—- R" E?},AU Wasnaion, D 20558
&Y DS I, Givio {7021 2252216

Fai: (202} 226-3072
441 Vittz STREET, Sute 390%

o EE e SR 0f thye Hnited Stafes g b

Fao: 1513) a21-8222

Sukcounmice oi Fiouse of Representatines

EuTERNABONAL MONEIARY POLKCY Ao TRADE

Succuret o Waaljington, DE 205152511

OVERSIGNT ARD BIVESTIOATIONS

COMMITTEE ON

OVEASIGHT AND GOVERNMENT REFORM

SUBCOMYSTIEE OY

HAtionAL SECURTY AND FORFIGH ATFARS

July 31, 2009
The Honorable Steven Chu '
Secretary of Energy
U.S. Departinent of Energy
‘1000 fndependence Avenue, SW
Washington, DC 20585

Subject: Letter of support-for Duke Energy Business Services LLC’s appiiCai_io'n to U8, Departinent of Energy
Smart Grid Tnvestment Grant Funding Opporfunify Announcement DE-FOA-Q000058

Dear Secretary, Chut

1 am writing in suppoit of the fanding application of Duke Energy Business Services LLC, on belialf of Duke
Energy Ohio, liic., Duke Encrgy Kentucky, Inc. and Duke Energy Indiana, Inc. (*Duke Energy”) for its Midwest
Smart Grid Deployment: If Duke Energy is successful in obfaining stimulus fimding and continues to receive
constructive regtlatory support, Duke Energy would also invest several hundred million doilars to deploy a smart
gHid system in Ohio, Kenlucky and Indiana. ‘

Duke Energy's plan includes approximately 630,000 new digital electric “smart meters” and 420,000 gas.
commugiication modules js Ohio. Duke Energy will develop a digital network to allow two-way communication
between Duke Energy and costomiers, The project also involyes distributed automation for a mote reliable prid and
communications infrastnicture, This investment witl make the electric grid more reliable and offtcient, Smart grid
is the enabling technology for time-of-use utility rates and advanced ¢nergy efficlency services, IfDuke Enetgy
receives stimulus funding, customers will get quicker.access to these tools they need to Jower their utility bills by
iiaking Wiser ehergy cholees: The simatt grid will also allow for the integration of more repewable distributed
etiergry Tesoiirces onfo the gFid, thus reducing cacbon emissions.

The project is “shiovel-ready.” Duke Energy has already installed some of the equipimont — approximately 43,000
electic smart meters and 24,000 gas modules. The Public Utilities Commission of Ohilo issued an order on
Degember. 17, 2008 appraving Duke Energy’s plan to deploy a smart grid systen fo serve Ohio customers. Federal
furding would allow Duke Enotgy to-acceletate deployiment of the project; would provide quicker access to energy-
saviigs tools for custommers; and would greatly reduce the cosfs of this imiporiant investment for Duke Energy’s
eleciric and gas customers. S '
This project supports. the job creation, etonomic stimulus, and encrgy infrasificture objectives of the Recovery Act
and the Smart Grid Tavestnien Grant Prograin, It is exactly thé kind of project Presidént Obama-and the U,S.

. Congress hdd in mind-when they promoted md passed the American Reinvestment and Recovery Actand [urge
fivorable consideration of the Dike Bnergy proposal.

Sincerely,

Steve Driehaus
Methber of Congréss-

PRINTED ON RECYCLED PABER
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Steven L, Beshear David L. Armstrong
Governor Chaltman
Leonard K, Peters ‘ Commonweaith of Kentucky - James W. Gardner
Secralary . Public Service Commission Vice Chairman
Energy and Environment Cablnet 211 Bovrer Blvd,

P.C.Box 616 Charles R. Horders
Frankfot, Kentucky 40602-0615 Commissloner

Telephone: {802} £64-3840

Fax: (502) 564-3460
psc.ky.gov
July 27, 2009

/

The Honorable Steven Chu
Secretary of Energy

U.8. Department of Energy
1000 Independence Ave., SW
Washington, DG 40585

Re: Duke Energy Business Services, LLC — Smart Grid Application
Dear Secretary Chu:

The Kentucky Public Service Commission (KPSG) broadly supports efforis to cost
effectively add -efficlency and reliability to the electricity transmission and distribution
system. The KPSC believes that Smart Grid deployments offer great promise in
improving efficiencies and reliability in the delivery of electricity, t6 reduce electricity
demand, to enable distributed generation and other benefits.

The projects included in the subject grant will likely be submitted to the KPSC for
approval. The KPSC would consider the projects based on the evidence it receives
concerning the need. for and cost effectiveness of the project fo deliver the benefits
expected, the impact on rates,-and other criteria under Kentucky law.

The KPSC understands that the grant requires the projects be completed within a
definitive timeframe and will make every effort to process related applications
expeditiousty.

Sincerely, .

J uen
Ekecutive Director

o e
KentuckyUnbridledSpirit.com E@Wd@?\% An Equal Opportunity Employar MIF/D
UNBRICLED SPIRIT - -
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Ted Strickland, Governor

The Public Utilities Commission of Ohio Alan R Schefber, Chalnnan

Manitoring marketplaces and enforcing rifes to assure saft, Commissioness

adeqrate, ad relinble niility services. Rouda Hartman Fergus
Valerde A, Lemade

Paul A. Centolella

August 3, 2009 Cheryl Roberto

Secretary Steven Chu

United States Department of Energy
1000 Independence Ave., SW
Washington, DC 20585

Dear Secretary Chu:

As the state agency charged with regulatory oversight over Ohio’s investor owned electric utilities, the
Public Utilities Commission of Ohio (PUCQ) would like to offer its strong support to the Duke Energy Ohio
Smart Grid Investment Grant Program (DE-FOA-000058) application.

The acceleration and expansion of Duke Energy Ohio’s Smart Grid progtam is atigned with the state’s
recently enacted electricity law, Senate Bill 221, Ohio’s law encourages the deployment of advanced
meteting infrastructure in conjunction with the use of time differentiated pricing. It also includes aggressive
energy cfficiency and peak demand reduction standards.

Ohio’s law also requires the development of distribution performance standards, Duke Energy Ohio has
committed to improve the quality of its distribution service as smart grid technologies are deployed. This
will provide a foundation for additional job creation by firms that rely on digital technology and require a
high level of reliability and power quality.

On December 17, 2008, the PUCO issued an order approving Duke Energy Ohio’s plan to deploy a complete
smart grid system, To ensure that this project will optimize the way electricity is generated, delivered, and
used, Duke Energy Ohio agreed to convene a stakeholder working group to explore opportunities to
maximize the benefits of its smart grid investment. Additionally, there will be a mid-deployment program
review o assess performance and ensure that improvements identified in the review are implemented. As
part of the PUCO’s Order, Duke Bnergy Ohio wiil be able to recover smart grid investments through a non-
bypassable distribution rider on customnets’ bills.

Federal fanding will allow Duke Energy Ohio fo accelerate the deployment of the project, provide quicker
access to cnergy-savings tools for customers, and reduce the cost to Ohio consumers of an important
investment that will provide region-wide economic, reliability, and environmental benefits. This project
supports the job creation, economic stimulus, and energy infiastiucture objectives of the ARRA and the
Smart Grid Investment Grant Program, My colleagues and I encourage the DOE to look favorably upon
Duke Energy Chio’s application and recognize the PUCO’s commitment to Duke Energy Ohio’s smart grid

initiatives.

Alan R. Schriber
Chairman

“Sincerely,

150 Bast Broad Stregt » Columvbus, OH 432153793 # (614) 466-3016 ¢ www.PUCO.ohio.gov
The Public Utilities Commisston of Ohia is an Equal Opportunity Employer and Service Provider
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GEORGE V. l\I'OII\ID\J'JC:I-I ‘ APPROPRIATIONS
OHID

Rorsann MEMOEN, SUNCOAMITTLE DN
“HomeLAND SECURITY

524 Hany SenAse Orace Bultbing

~ Nnited Btates Senate "olic R

. hupdivpinovich.senale.gov

Rahxio Mepsrn, SUBCOoRUtIEE ON

s WASHINGTON, DG 20510-3504 TRAHSFORTATION A INFRASTRUGTURE

July 78, 2009 . :

g HOMELAND SECU RITY AND
. . _GOVERNM_I?NTAL AFFAIRS
The Honorable Steven Chu Renkma Memoen, SULCOREGTIEE O

] NS - O OvenstenT aF Govenumoe Manaceseyt,
Secretary of Energy TE fEDERAL Wankronge, Ao
.U-S. Dep'm'tmcnt of Energy THE DISTRIGT OF CoLunanin

1000 Independence Avenne, S.W.,
Washington, D.C, 20585

Denr Secrelary Clit:

[ swrite in support of the grant application submitted by Duke Encrgy, for Tundivg in the Smart
Grid Investment Grant Program, FOA Number DE-FOA-0000058; which was created dnd
funded in the American Recovery and Reinvestment Act 6f 2009.

Tundetstand that Duke Buergy’s plan. ‘Midwest Smart Grid Deploymens” ineludes the.installation
of approximately 680,000 new digital electiic “smart meters™ and 420,000 gas communication
modules in Oliip. Tliese monitoring devices will be conueeted to a digital tictwork lo allow.two-
way comymunication between Duke Energy and customers. The region’s elecliic grid will be
made more feliable and efficient through: these Upgrades, and allow custoiners the option Tor
time-of-use uitlity rates and advanced energy efficiency services. The:smart grid will also allow
for the.integration of moré renewable distributed encrgy resources onto the gtid, thus réduciing
carbon emissions.

Duke Energy has already installed some of (he eguipment — approximately 43,000 electric smar(
meters-and 24,000 gas modules. And Duke officials indieate that the Pubtic Utilities .
Coninission of Olito issued an drder on December 17,2008 approving Duké Encrgy’s plab o
deploy a smart grid system to serve Ohio. customers, Federal funding would allow Duke Energy
to aceelerate deployment of the project; would' provide quicker access to encigy-sqavings.tools for
customers; and would greatly reduce the costs of this important investmeht foi Duke Energy’s
eléctyic and gas customers.

Please give all due consideration to this request. 11 there are any questions, please contact my-
granis coordinatot, Linda Grecivwood at (419) 259-3895. "Thaiik you,

Sincerely, .
Qi-/wfﬁe U Vs
Geotpe W Voinovich -

Uniled States Senator-

ce:  Donna Willlams, Grant Specialist
Office of Bleclricily Delivery and Energy Reliability
U.S, Depattment of Energy -

STATE OFFICES: |

36 BasT Sevent Singer 1240 EAST NiTH STREET 37 Wesy Bnosp STREET 19 West WASIINGTON STREEY 420 MADISON AVENUE
Hoon 2615 Roow 2955 Room 300 P.0. Box 67 ) RooM 1210
Cdirnate, {hao 45202 CreyEiano, Gud44189 Colpiiug, Onio 43216 Nevsonvite, Qo 45764 Toveoo, OHio 41604
{513} 684-3205 {216} 622-70%5 {614) 460-p607 " . {740} 44156410 {419) 259-380%

{614 169-B774 [Casevrony)
{800) 2066448 {anﬁ\yom:}

PRINTED ON AECYCLED PAPER
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BRAD ELLSWORTH

COVMITTEES.
BTH DisTRICT, [NDIAHA

ARMED SERVICES
SEAPOVER AKD EXFEDMIONARYT FORCES

Tearon:SH, UNCONVENTIORAL THREATS,
4D CAPABILINES

AGRICULTYURE

Cornsea¥ATION, CREDIT, EreRaY,
AND RESEARCH

Congpress of th

GrutrAL FARIA COMMOOIMES AND

Houge of Repregentatives eckimanan
: SMALL BUSINESS
qﬁiﬂﬂfj {ﬂgtfm, %ﬂﬂ 2 0515"‘1408 CONTALETIG AXD TECHROLOGY
: [HVESTIGATIONS AR OVERSIGHT
August 3, 2009

The Honorable Steven Chu
Secretary of Energy

U.8. Department of Energy

1000 Independence Avenue, SW
Washington, DC 20585

Dear Secretary Chu:

I am writing in support of the funding application of Duke Energy Business Services LLC, on
behalf of Duke Energy Indiana, Inc., Duke Energy Kentucky, Inc. and Duke Energy Ohio, Inc.
(“Duke Encrgy) for its Midwest Smart Grid Deployment [U.S, Depariment of Energy Smart
Grid Investment Grant Funding Qpportunity Announcement DE-FOA-0000058].

Duke Energy’s is planning a significant smart grid investment in the Midwest. The company is
planning to invest about $800 million in the states of Indiana, Ohio and Kentucky. About $400
million of the investment is will be directed to Indiana.

This smatt grid project is good for the Midwest and Indiana for a number of reasons:

o It will modernize the electric grid, allowing the company to improve the reliability and
efficiency of its system. Among its benefits, it will allow the utility to detect and address
outages carlier, minimizing the inconvenience and costs associated with power outages.

« It will improve the environment in two important ways: First, improving customer
knowledge as to how they use electricity and ways they can conserve or use electric

power more effectively and secondly, promoting the integration of renewable power onto
the electric grid. '

1 should also note that Duke Energy Indiana has already done a lot of work to ensure that this
will be shovel ready by the time the DOE makes its funding decisions, Duke Energy has filed a
petition and settlement before the Indiana Utility Regulatory Commission requesting approval to
invest in smart prid activities and a Commission ruling is expected soon,

101 N MarmN LUTHER KitG, Jr, BOULEVARD B0 WaABASH Aviie 613 CArMon House Ofpce BliLpiNg
Room 124 Sune 140 WassnaToN, DG 20818
EvansviltE, IN 47708 TeRRE HAlrre, IN 47807 {202} 2264636
{812) 465-8484 {812} 232-0523

Touk Frzee (668) 667-0227
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This project aligns well with the goals of the American Recovery and Reinvestment Act. It
creates jobs, stimulates local investment and federal funding under this program would help
reduce the costs of this important project for Duke Energy’s electric customers.

1 support Duke Energy Indiana grant application and I personally feel they would be a very
wotthy recipient. Thank you very much for your time and attention to this matter. Please do not
hesitate to contact me if I can be of assistance as you make your determinations.

Sincerely,

gad Ellsworth
BE/ab Member of Congress
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T R L R TR L S T TS 'L’-'L-'.-.[’ T N e A A _:-'( R e tEL P o e
'

STATE e INDIANA

INDIANA UTILITY REGULATORY COMMISSION —— htip:/fwww.dn.gov/iure
101 W, WASHINGTON STREET, SUFTE 1500 EAST Office: (317) 232-2701
IANAPOLIS, 6204-3407 ) Facshmites-(317) 232-6758
IND LIS, INDIANA 4 34 J’Ul}" 29, 2009 acsimites-(317)

The Honorable Steven Chu
Secretary of Energy

U.8. Department of Energy
1000 Independence Avenue, SW
Washington, DC 20585

Re: Duke Energy Business Services LIC’s application to U.S. Department of
Energy Smart Grid Investment Grant Funding Opportunity Aunpuncement

DE-FOA-0000058 :

Dear Mr, Chu:

This letter is being provided by the Indiana Utility Regulatory Commission .
(“Commission” or “lURC”) in support of the U.S, Department of Energy (*DOE”) funding
application (“Funding Application”) submitted by Duke Energy Business Services LLC, on
behalf of Duke Enetgy Indiana, Inec., Duke Energy Kentucky, Inc. and Duke Energy Ohio, Inc.
(“Duke Energy™) regarding its planned Midwest Smart Grid Deployment.

o s a1 2 v e

The [URC is aware that Duke Energy’s planned Midwest Smart Grid Deployment could
inchude an investment of approximately $800 million in the states of Indiana, Ohio and Kentucky
over a three year perjod for smatt metering, two-way communications, distributed automation,
pricing pilots, and behind the meter technologies, The Commission also understands that of
Duke Energy’s total request for $200 million in federal stimulus funds for its Midwest Smart
Grid Deployment, approximately 55% of the funds received would be directed to Duke Energy
Indiana’s smart grid activities. . )

While the Cormission is currently considering a request made by Duke Enetgy Indiana,
in Cause No. 43501 to implement Smart Grid Technology in Indiana, and cannot comment
specifically on the issues presented in that proceeding, the Commission recognizes that the :
veceipt of federal DOE funds could provide needed cconomic stimulus in Indiana. In addition, if
the proposal presented by Duke Energy Indiana is approved by the Commission, the receipt of i
DOE funds could act to offset a portion of the cost of the requested Smart Grid deployment :
resulting in an overall benefit to ratepayers, In this context the Commission supports Duke
Energy’s Funding Application.

Sincerely,

B T Rt

RN

David Lgtt Hapey, Chairman
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RICHARD G. LUGAR tahneiii:
WiteAltA FOREIGH NELATIONS, RANKIG MEMEER

306 KART SEHATE DIECE BUL KRG AGROUTURE, NUTRIFDM, AND FORESTRY
WASHING TGS, DU 26830
017244314

o Wnited States Senate

WASHINGTON, DC 266101401

July 29, 2009

The Honorable Steven Chu
Secretary of Energy

Forrestal Building, Room.7BI38
1000 Independence Avenue, SW
Washington, DC 20585-0800

Dear Secretary Chu

I am writing on behalf of Duke Energy’s Smart Grid deployment project, My
understanding is that Duke Energy proposes 1o implement a three year, $800,000,000.00
investment in this advanced efectricity management techuology -across three states.

I am supportive of this company’s efforts to secure {inancial assistance from the
U.S. Department of Enerpy (DOE) for assislance in implementing this venture, Smart
(Girid holds promisa for improyed carbon management, enhanced energy efficiency,
updated electricity delivery equipment for improved retiability, and support for new plug-
in hybrid vehicles. I am encouraged by the leadership of Duke Energy in this effort to
assist our nation’s energy security, assist with reducing carbon dioxide emissions and
advance the development of renewable energy and related job creation that our cconomic
circumstances requires )

1 look forward lo learning of the DOE’s decisions on these smart grid
applications. ‘Thauk you for your assistance with this matter.

Sincerely,

g

Richard G. Lugar
United States Senalor

RGL/lar
c¢; The Hon. Patticia A, Hoffiman, Acting Assistant Secretary, Office of Electricity
Delivery and Encrgy Reliability

PANTED G BEGVCLED PAFER
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huly 29, 2009

The Honorable Steven-Chu

Secretary of Energy

U.S. Department of Energy

1000 Independence Avenug, SW
Washinigton, DC 20585

Subjects Letter of support for Duke Energy Business Services LLC’s application to U.S.
Departmerit of Energy Smart Grid Investment Grant Funding Opportunity Announcement DE-
FOA-Q000058

Dear Secretary Chu:

| am Writing iit support. of the flan_dihg‘ application of Duke Energy Business Servites LLC, on
behalf of Duke Energy Indiana, Int.{"Duke Engrgy”) forits Midwest Smart Grid Deployment.

Smart grid technology will fransform the electric systein through technological advarices that
provide .energy companies.and thelr customers the information: they need to make better
choices about how to provide and use energy.

The Indiana Office of Utility: Consumer Counselor participates in all proceedings before the
indiana Utility Regulatory Commission on behalf of Indiana ratepayers, We have been
axtensively involved in Duke Energy's recent proposal to develop a smart grid in Indiana and
believe all customers will benefit from a complete smart grid-enabled system. Smart meters
and automated equipment, as proposed by Duke Energy, will provide the company and its
customers with up-to-date energy-usage data. Customized usage data will be a central
component in enabling utifities to develop new programs and new ways to help consumers
conserve power and use power more efficiently. Smart Grid will improve the way our nation
uses energy by allowing customers to remotely manage their lights, air conditioning, heat and
other household appliances,

Duke Energy's planned Midwest Smart Grid Deployment includes an investment of
approximately $800 million in the state of Indiana over three years, for smart metering, two-
way communications, distributed automation, pricing pilots, and behind the meter
technologies.

One of the key benefits of the Duke Energy proposal is its preparedness to utilize the funds
requested, As previously. mientioned, Duke Energy Iindiana has already filed a petition with the
fndiang Utility Regulatory Commission. (IURC) to develop a smart grid and has réached a

113 West WASIToTON ST. » S0TE 1500 SouTh « INOGlanaroLs, [nolans 46204
Tour, Frke: 1.988.441.2494 » Teizenone: 317,232, 2494 « Fax: 317.232.5923
Wi, INLGov/ QUCC
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Inp1ana Orrrce Or Utirrry CoNsuMER COUNSELOR

Page?

settiement with my agency and other interested parties, which was submittad to the JURC on
July 15, 2009 for consideration and approval.

We reached a settlement agreement with Diike Energy Indiana in large part because we believe
that indiana ratepayers will benefit through empowering them ta better fmanage thieir energy
ysage. We also. recognize t hat the deployimént of smart grid techriology to :approximately
780,000 Duké Eneérgy customers could enable Indiana to foster econoric growth in research
and developrent, manufacturiing, and distribution of smart grid-compatible technology.

My agency is-statutorily mandated to represent the interests of the ratepayers:and cofisuniers
of Indiana utilities. Glven the precipitous costs assoclated with upgrading the distribution
system and the distressed econemic envitonment, the receipt of federal funds to offsét the cost
of this important technology for the benefit of Duke Enefgy's customers is of utiiost
iImportancé to us and oui constituénts. Dike Enetgy's investment in smart grid witl transform
energy delivefy and efficiency. operations i Indidna and will improve development
opportunities for the region. Therefore, { urge your approval of the Duke Energy smart grid
funding application.

Sincerely,

Y Nt T

A. David Stippler,
Indiana Utllity Consumer Counselor

115 Wist WashiRGTaN S€ » SHiTd 1500 Sourif + TNmaNAroLs, Innimhia 46204
Tot, Free: 1.858.441.2494 « Teirrion: 317,232.2494 « Fax: 317.232,5923,
ww, INLaov/OUCC
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HGUSE REPUBLICAN CONFERENGE Fans (2094 236- 7257

. Congress of the Tnited States

LHMTIEES, Fi34 teama Poaga 507 sy Cuesaes Sipent

FOREIGN AFFAIRS g[?ﬂ_l_{ifﬂ of Repregentatives e A R
et o AR - . Falieg) gab-aoz FAX: 1765) J47:6886
Tlaghington, DE 205151400 50 Ko Brt St
e : fechivonit, 1N 41374
July 30, 2009 1165] #4918

Fe [TE51 08300

“rhe Honorable Steyen Chis
Secrelary of Endrgy

U8, Departnient of Engigy:
1000 Tndependence Avenue, SW
Washisiglon, DG 20585

Deay Secrétary Chu:

1 am vritinig in stipportofitlic:tunding application-of Duke Brigrgy, Dusiness Serviees LLC, on behaifiof Duke -
Bnetay Indinng; ng:, Doke Enérgy Kentacky, Tue. wiid Dike Erierg Obio, Ine. (*Diike-Enetgy!’y forits:Midivest.

Smart Grid Deploymeént, mder Foriding Qppe riunity Annouriceritent DEFOA-0000038;

Diike Hilgrey's plaicd Midwest investiient is sig't\if"r'c_aiaf;j_a‘ii;fﬁr'nx fiiiptély S800'mitlion. over three yeurs in the states

" of tindiana; Ohio nod Kentudky, About $400. wiiflion ofthe thire year iuvestiientTs phinngd for Indiane,

Duke Foeigy’s cfiorswill inclide the installation 61 ioré (raei- 800,000 nipw digital “smart inters” In Tndianain
each of ftic 69 Hoosicr-countfes served by Duke Eneray, the state’s largest eleeiric utility, it alin inghides the
installation of teehmology that Wwill impiroye the felinbility.of the-geid wad provide sustonices with thiedools they need
to-make wiser-énéigy. chioices, Th snsait gld alsc adyaces i davelopment of renewables and improves the
envirgrinient by allowing for tha integration of ore fonowable disiribuied eneray resources onto the prid, resulfing
In disgréased carboh brissions.. :

Duke Eneigy Indiana s alféady thade progréss on it smart gild plans. By the fime DOE makos its funding,
decisions, the Indlany jfortion of the praject-will big sshovei-ready,” “Thi Coniginy has already filed a petition and
settleifient befors the Indiana Utility Repulatary Commiasion (“IURC™) secking appraval to invest in stoart prid
fechilogles and an TURC ruling is e¥pectéd Soon, Tederal funding under this-program would greatly reduce the
costs of iy fmportant inveshiant for Duke-Energy's dlectric custonicrs.

"Fhis project supports {he job-éreation, economic stimubug, and energy infrastruefure objectives of"the Recovery Acl
and thie Smart Grit Invastment Grant Progran and for flils reason, I would respectfitlly request (bat you give this
apphication for funding pvery approprinte consideration. You may direct any response or-questions 1o my Deputy
District Director; Kim Bennedt, at 107 W. Charles St., Mungle, IN 473035 or via.c-mail at
kim}.benneti@mail house gov..

Thauk you for yoir kifd considenition of this most imporiant mntier.

Sincersiy,

Mike Pance _
_Menibeiol Congréss
Sixth Districl, Wndlana:

Ko ;

cé: The l'iqhqmi:!é;?mﬁéia_ﬁ. Hofliian, -Ac{i‘ng Assislani Secratary; Office of Blectricity. Delivery & Einergy '
Relibilityy L.3: Departiment of Eniergy h _
' ' : T whwandipdiice bause Gor
U DU REGYCLED FAPEA
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The Honorabile Steven Chu flasasdana bitesials
-Secrélary-of Energy

U.S, Déparhvent of Energy
1000 ladependence Avenue, SW
Washington, DC 20585

Dear Seorelary Chu: -

£ ani wilting in sipport of Dnke-Rhergy Buisiness Serviée LLC, on behnif of Duke Encrgy Ohio, e,
Duke Eiergy Kentucky, Inc. and Duke Encrgy Indiana, Ine. (“*Duke Energy™) application under (he
U 8. Department of Bucrgy grant- program; for llxe parpose of its M ulwmt Swari Grid Deployment.

I have been informed that Duke Bnecgy's plan m»hldcs approxmﬂlcly 680 0{)0 Ry dlgﬂal clectric
“smarl meters” and 420,000 gas communication modules in Ohio. Similarly, tie project also involves
distribuied automation for a moré reliable prid and connitmications infrastnicture to make the eleelric
prid more réliable ant efficient. Duke Enérpy indicates that this smart grid is the enabling technology
for time-ofuse uiilily rates and advanced encrgy efficiency sorvices, lo give their costumers quicker
aceess 1o e tools needed lo lower their wtility bills by making wiser energy choites.

1 have been told that (lie projeet is “shovel-ready”. Duke Encrgy has already installed sonw of the
equipment —approximately 43,000 electric smart meters and 24,000 gas modules, Furfhiermore, this
grant would aliow Duke Energy lo accelerite deployment of the project; allowing for the ntegration of
niore fenewable distributed energy resources onto the grid, thus reducing carbon eniissions.

1 support Duke Enerpy Business Services LLC's application request under the U.S: Dcp‘lr!nu.l'il of
Energy Sutart Grid Tnvestment Grant Funding Opporlunity, and ask that this application be given
every consideralion in aecordanee with all applicable laws and regulations.

1 would appreciate it if you would acksowledge receipt of this lelier and keeps me apprised ol your
action on lheir application.

-

Sincerely,

Jean Schmidk
MEMBER OF CONG.RESS

‘eér Mr. John 1, Finsiigan, Jr, |

Pistriel Qffices

‘044 Montgoinery ftead 601 Chuiliesihr Street
Sulie 170 Poslsionit, Ohle
Conedpnatl; Ol 162046 ’
1558} 209038}

‘e house.gou/schinidl
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TED STRIGKLAND

GOVERNOR
STATE OF OHIO

August 4, 2009

The Honorable Steven Chu

Secretary of Energy

U.S. Department of Energy

1000 Independence Avenue, SW

Washington, DC 20585 ‘

Re:  Letier of support for Duke Encrgy Business Scrvices LL.C’s application to U.S.
Department of Energy Smart Grid Investmont Grant Funding Cpportunity
Aunouncement; DE-FOA-0000058

Dear Seeretary Chu:

. Lsuppoit the funding application of Duke Energy Business Services LLC, on behalf of Duke
Energy Ohio, Inc,, Duke Energy Kentucky, Inc, and Duke Energy Indiana, Inc, (*Duke Energy™) for its
Midwest Smart Grid Deployment. If Duke Energy is successful in obtaining stimulus funding and
continues o receive constructive regulatory support, Duke Enorgy will accelerate its deployment and will
inves! several hundred million dollars to deploy a smart grid system in Ohio, Kentucky and Indiana,

Duke Energy’s plan includes approximately 680,000 new digital electric “smart meters™ and
420,000 pas commitnication maedules in Ohio. Duke Enerpy will develop a digital network to allow two-
way communication between Duke Encrgy and sustomers. The project also involves distributed
automation far a more reliable grid and communications Infrastructure, This investment will make the
electric grid more reliable and efficient. Smart grid is the enabling technology for time-of-use utility rafes
and advanced energy efficicney services. If Duke Energy receives stimulus funding, customers will get
quicker access to the tools they need to lower their utility bills by making wiser energy choices. The
smarl grid will also allow for lhe integration of more renewable distributed energy resources onto the
prid, thus reducing earbon emissions,

Furthermore, the project is “shovel-ready,” Duke Energy has already installed some of the
cquipment — approximately 43,000 electric smart meters and 24,000 gas modules, The Public Utilities
Commission of Ohio issued an order on Decomber 17, 2008 approving Duke Energy’s plan to deploy #
smart grid system to serve Ohio customers, Federal funding would allow Duke Bunergy to accelerate
deployment of the project; would provide quicker access to energy-savings tools for customers; and .-
would greatly reduce the costs of this important investment for Duke Enerpy’s eleciric and gas customers.

As one of the nation’s largest producers and users of retail electricity, Ohio offers a valuable
testing ground for smart grid technology. As you will see in their respective applications, each of our
investor-owned ufilities is applying for grant funds under this program. Each of them has a different
customer base and a different approach to smart grid, based on market specific conditions. Together the
requests reprosent the opportunity to help millions of consumers and to provide invaluable lessons for the
nation’s grid technology, and [ support them all,

77 SOUTH HIGH STREET » 30TH FLOOR * COLUMBUS, OHIO 43215-6117 + 614.466.3555 * FAX: 614.466,8354
s
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Page Two
August 4, 2009
Secretary Chu

This project supports the job creation, economic stimulus, aud energy infrastructure objectives of
the Recovery Act and the Smart Grid Investment Grant Pyogram. It is exactly the kind of project
President Obama and the .S, Congress had in mind when they promoted and passed the American
Reinvestment and Recovery Act and I urge favorable consideration of the Duke Energy proposal.

Sincerely,

A
Ted Strickland
Governor, State of Ohio

-n
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Duke 526 Sauth Chureh Streal
Charolle, X2
& Energy- ° :.:orre NC 28202:1802
afling Address:

Maft Code ECIXC/P.0, Box 1006
Charlotla, NG 28201-1006

August 8, 2009

Ms. Donna Williams, Contract Manager
U.S. Department of Energy

Offlce of Headquarters Procurement
MA-64

1000 Independence Avenue, SW
Washington, DG 20585

SUBJECT: DE-FOA-0000058, Smart Grid Investment Grant, Office of Elactricity Delivery
* and Energy Reliability :

Dear Ms. Willlams:

Duke Energy's regulated ulllity operations serve approximately four million customers located in
five stalos — North Carofina, South Carolina, Indiana, Ohlo and Kentucky — representing a '
population of approximately 11 million people. On behalf of our customers in Indiana, Kentucky
and Ohlo, the company is pleased fo submit this application to the U.S. Department of Energy
under the “Smart Grid Investment Grant” program. The application describes what we belleve Is
the first regional initiative to fully deploy a Smart Grid network as an inftial step toward the
widespread modornization of the nation’s electric transmisslon and distrlbution systems.

Smart Grid technology represents the most significant upgrade to our distribution system since
elactricity was first hamessed, it will lead to capabilities and functions that are unlmaginable
today. By replacing analog switches, meters and controls with new digital, two-way devices, we
bring Intelligence and interactivity to electricity transmission and distribution. Near term, that
means our customers will have more information and control over their energy use, and we will
have more precise, real-time data to help optimize our system on a multi-state or regional basis.
Subject to regulatory approval, our proposed project will invest over $800 million in Smart Grid
technologles in Duke Energy’s Midwest service territories, creating approximately 1900 new
primary and secondary jobs to stimulate the economy.

At Duke Energy, we are doing all we can to accelerate our nation's transition to a low-carbon
future. To achieve our mission of deliveting affordable, reliable and increasingly clean energy,
we are investing across the low-carbon spectrum. This Includes developing a diversified
portfollo of energy efficiency, renewables, new advanced clean coal technology, and new
nuctear capacity. Smart Grid s a critical component of this portfolio and supports our industry-
leading efforts to expand energy efficiency. We believe that the “utility of the future” must
integrate all of these elements if the industry is to offer reliable and cost-effective electric supply
and meet the challenge of climate change.

www. duke-energy.com
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Ms. Donna Wiliaras, Contract Manager
Page 2
August 8, 2009

Although there has been much discussion about Smart Grid’s potential, moving from small-
scale demonstrations fo full-scale deployments has been slow. Glven the critical Importance of
Smart Grid to our customers and our Industry, we have taken a leadership role in obtaining state
regulatory approvals and other steps for commerclal deployment, By way of example:

o Late in 2008, the Public Utilities Commission of Ohio approved our save-a-watt energy
efficiency and Smart Grid programs.

+ To dafe, we have installed more than 70,000 smart electric meters in three states and about
40,000 digital gas meters in the Midwest. ' ‘

»  We are field-testing, at a pllot scale, a number of advanced Smart Grid technologies ata
subdivision in Charlotte, N.C. _

» This year we reached seltlements with all major parties in Indiana, including the Indiana
Office of Utifity Consumer Counselor, on our Smart Grid inlliative. A final order s expected
from the Indiana Utility Regulatory Commission by the'end of 2009,

»  We recently opened Smart Grid Envision Centers In Kentucky and North Carolina to
showcase advanced Smart Grid technology to familiarize our regulators, legistators and
other stakeholders with the Smart Grld's potential,

These initiatives redefine the boundary between our utility equipment and our customers’ home
and business power networks. In the past, utility service stopped at the meter. We are striving
to go beyond the meter so that our customers have the abilily to use energy more sfficiently and
productively, while reducing their monthly bills. Our save-a-watt energy efficiency and Smart
Grid programs are the enablers.

In our last annual report we explained how we are building an environmentally advanced
generation and distribution system as a bridge to a low-carbon future, Unfortunately, current
sconomic conditions have significantly affected our plans. We have delayed some capital
spending and are reducing our operating costs every way we can. Prior to the downlum, we
were planning to invest nearly $1 billion over the next five years in Smart Grid technology,
subject to regutatory approvals, While we continue to move ahead with Smart Grid deployment,
our progress has been slowed by the recession.

Obtaining federal financial support under the Recovery Act s critically important for keeping our
Smart Grid commercial deployment program on track, We believe the progress we have made
to date, including obtaining regulatory approvals, places our project in a unigue position of being
immediately “shovel-ready,” thus fulfilling the goals of the stimulus plan and allowing our
customers to be among the first In the nation to realize the benefits of Smart Grld technology.

Our commitment to Smart Grid Is further evidenced by the industry-leading team of seasoned
professionals we have assembled. The team is led by Senlor Vice President, Todd Arnold,
whose sole responsibility is lo execute our Smart Grid program. He has overall corporate
accountability for the project. Other key managers include Vice President, Smart Energy
Syslems, Mark Wyatt; and General Manager, Smart Grid implementation Strategy and
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Ms. Donna Williams, Contract Manager
Page 3
August 6, 2009

Planning, Don Denton. This team has decision-making autharity to commit the resources
required to execute the project. The team has our support as well as the support of Duke
Energy's other corporate officers.

As noted above, our Smart Grid initfative is critical to our mission of supplylng our customers
with energy that is affordable, reliable and clean. We are grateful for this opportunity, which will
enable the advancement of Smart Grid technologles regionally and nationally.

Sincerely,

. Rogers, Jr.

ehairman, President and Chief Executive Officer

Lynn ii Good

Group Executive and Chief Financial Officer

e

James L, Turner
Group Executive; President and Chief Operating Officer, U.S. Franchised Electric and Gas

Tl by, Aot A

Todd W. Arnold
Senior Vice President, Smart Grid and Customer Systems
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( N (.f
i JULIE 5. JANSON
Duke . President
& Energy, |
Buke Energy Ohito, Inc,
Duke Enéigy Kenlucky, Inc.
139 E, Fourth Streel
EAB03
_ Ciptiinatl, OH 45202
July 31, 2009 $419.6757
i o : 513-415-
Ms. Donna Williams, Confract Manager 5134195842 Iox
U.8, Department of Energy Julle Janson@etuke-onergy, com
Office of Heddquarters Procurement
MA-64

1000 Intdependence Avenue, SW
Washington, DC 20585

Subject: Letter of support for Dike Energy Business Services LLC's application to U.S,
Departmient of Energy Smart Grid Investment Grant Funding Opportunity Announcement
DE-FOA-0000058

Dear Ms, Williams: -

We are wiiting to exptess our commitiiént to the funding application of Duke Energy Business
Services LLC, onbehalf of Duke Energy Indina, Inc., Duke Evergy Ohio, Ine, and Ditke
Energy Kentucky, Inc., ¢‘Duke Energy™} for its dewest Smart Grid Deployment,

Throughout the 20™ century, our nation’s electric power delivery grids served our nation well,
providing adequale, affordable energy to homnes, businesses and manufacturers, This ofice state-
of-dhé-art system helpéd create a level of progperity unmatched by any other nation in the world.
But a 21* century U.S. economy cannot be run o & 20" century électric grid. As end uses of
electricity have become more ancd more sophisticated and digitized, electticity’s role as an
enabler of cconomic productivity has becoine even more important, However, the electricity
distribution networks that deliver powet to each customer are effectively the last bastion of an
ouimoded analog, electromechanically-controlled network in today’s digital world.

Smart grid technology — such as our Midwest Smatt Grid Deployment — can play a meaninglul
role In the creation of a cleaner, more efficient, more reliable and more robust energy system.
We believe that a true smart grid must incorpotate elements of traditional and cutting cdge power
engineering, sophisticated sensing and'moni'toring technology, information technology, and
communications to provide better grid performance and to support a wide array of additional
services to customers. The key attributes of such smast grid technology include improved
reliability, increased end-use energy efficiency and custorner options, increased system
officiency, the factlitation of renewable distributed gencration, and-increased grid security.

Our Midwest Smart Grid Deployment is designed to promote efficloricy in the delivery and use
of electric energy ~ both system efficiency and end-use customer energy efficiensy.
Additlonally, it will improve the reliability of our distribution systeni and therefore, the
reliability and quality of the service:we provide fo the public. Finally, our Midwest Smarl Grid

winv.ditke-ensigy.com
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Deploymient will enable numetous customer choices and options, thus further increasing the
quality, efficiency and value of the service we provide, By deploying this systém across three
states, we will have a regional systent-involving both competitive and traditional state regulatory
-patadipms. We have already secured thie necessary state regulatory approvals or have
settlements pending for.deploying the smart grid system in these states, Our project i$ truly
“shovel-ready.”

Although customers will s¢e beénefits frora this madernization of the electric grid, they will also
fect the burden of the associated costs. Given that the Midwestetn states our Midwest Smat
Grid Deployment will cover have been hit espec:ally hard by the recent econotiic recession, we
feel that it is even more impottant that Duke Energy seek federal funding to alleviate the rate
préssures on its custorets. ‘The tequested federal funds would be used by Duke Energy to offset.
a portion of the cost-of this important fechnology for its customers it Indiana, Ohio and
Kentucky, and will allow Duké Energy to deploy the smakt gid system more rapidly than

~ without this funding. Thercfore, on behalf of our customers, we sirongly urge the approval of
the Duke Energy smart grid deployment funding application.

Sincerely, .

resident, Duke Exier gy Ohio, Inc. / Duke Bnergy Kentucky, Inc.

Jim Stanley
President, Duke Energy Indiana, Inc.
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FILED
June 04, 2609
TNDIANA UTHLITY

REGULATORY COMMISS
STATE OX INDIANA GULATORY CO ION

INDIANA UTILITY REGULATORY COMMISSION

VERIFIED PETITION OF DUKE ENERGY
INDIANA, INC, REQUESTING THE INDIANA,
UTILITY REGULATORY COMMISSION TO
APPROVE AN ALTERNATIVE REGULATORY
PLAN PURSUANT TO IND, CODE § 8-1-2.5-1, ET
SEQ., FOR THE IMPLEMENTATION OF AN
ELECTRIC DISTRIBUTION SYSTEM
“SMARTGRID” AND ADVANCED METERING
INFRASTRUCTURE, DISTRIBUTION
AUTOMATION INVESTMENTS, AND A
PISTRIBUTED RENEWABLE GENERATION
DEMONSTRATION PROJECT, FOR APPROVAL
OF NEW DEPRECIATION RATES FOR FLECTRIC
DISTRIBUTION PLANT, FOR A WAIVER OF THE
PROVISIONS OF 170 LA.C. § 4-1, ET SEQ., AND
FOR ASSOCIATED ACCOUNTING AND RATE
RECOVERY MECHANISMS, INCLUDING A
RATEMAKING PROPOSAL TO UPDATE
DISTRIBUTION RATES ANNUALLY AND A
«L,OST REVENUE? RECOVERY MECHANISM, IN
ACCORDANCE WITH IND, CODE § §-1-2-42(a)
AND IND. CODE § 8-1-2.5-1 ET SEQ., AND
PRELIMINARY APPROVAL OF THE ESTIMATED
COSTS AND SCHEDULED DEPLOYMENT OF
THE COMPANY’S SMARTGRID INITIATIVE

CAUSE NO, 43501

Tt e S St St o e Ve N St St S St St St St Sraget” o gt st vt St s’ S’ “veupe!

SUBMISSION OF SETTLEMENT AGREEMENT

Duke Energy Indiana, Inc. respeetfully subrnits in the above-captioned proceeding an
executed Settlement Agreement between Duke Energy Indiana, Inc., the Indiana Office of Utility
Consumer Counselot, Duke Energy Indiana Industrial Group, the Citizens Action Coalition of

Indiana, Inc., and Nucor Steel, a Division of Nucor Corporation.

275282
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Respectfully submitted,

By: _ M\ohomuw © Paee
Kelley A, Karn (Atty. No., 22417-29)
Melanie D, Price (Atty. No. 21786-49)
Elizabeth A. Hetriman (Atty. No. 24942-49)
Duke Energy Indiana, Inc.

1000 East Main Street

Plainfield, Indiana 46168
317-838-2461

317-838-1842 (fax)

kelley karn@duke-energy.com
melanie,ptice@duke-energy.com

beth herriman@duke-energy.com

Kay Pashos (Atty. No, 11644-49)
James R. Pope (Atty. No. 5786-32)
Baker & Daniels LLP

300 North Meridian Street, Suite 2700
Indianapolis, Indiana 46204
317-237-0300

317-237-1000 (fax)
kay.pashos@bakerd.com
jim,pope@bakerd.com

Counsel for Duke Energy Indiana, Inc,
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CERTIFICATE OF SERVICE

The undersigned hereby certifies that copies of the foregoing Submission of

Settlement Agreement were deliveted or mailed, postage prepaid, in the United States Mail, this

4" day of June, 2009, to the following:

Indiana Office of Utility Consumer Counselor
National City Center

115 W, Washington Street

Suite 1500 South -

Indianapolis, N 46204

John P. Cook, Es.q.
Joha P. Cook & Associates

400 W. Jefferson Street

Franklin, IN 46131

Holly Rachel Smith

Russell W, Ray, PLLC
6212-A Old Franconia Road
Alexandria, VA 22310

John M. Davis

Samue! Robinson

Bric Douthit

Church Church Hittle & Anitim
938 Conner Street

P,0.Box 10

Noblesville, IN 46061

Anne E, Becker

Stewart & Irwin, P.c.

251 E. Ohio Street, Suite 1100
Indianapolis, IN 46204-2147

Bette J. Dodd

Jennifer W, Terry

Lewis & Kappes, P.C.

One American Square, Suite 2500
Indianapolis, IN 46282

Michael L. Kuriz, Bsq,

Kurt I, Bochm, Esq.

Boehm, Kurtz & Lowry

36 East Seventh Street, Syife 1510
Cincinnati, OH 45202 -

William B. Powers
111 Monument Circle, Suite 892
Indianapolis, IN 46204

Richard E. Aikman, Jr.

Stewart & Irwin, P.C.

251 Rast Ohio Street, Suite 1100
Indianapolis, IN 46204-2147

Peter 1. Mattheis

Shaun C. Mohter

Brickficld, Buzrchelle, Ritts & Stone, P.C.
1025 Thomas Jefferson Street, N, W,

8% Floor — West Tower

Washington, DC 20007

Jerome E. Polk

Polk & Associates, LLC

101 West Ohio Street, Suite 2000
Indianapolis, IN 46204




Kelley A. Karn, Atty. No. 22417-29
Melanie D. Price Atty. No. 21786-49
Elizabeth A. Hentiman, Atty. No, 24942-49
1000 East Main Street

Plainfield, Indiana 46168

Telephone: (317) 838-6877

Fax: (317) 838-1842

Kay Pashos, Atty. No. 11644-49
James R. Pope, Atty. No. 5786-32
300 North Meridian Sireet, Suite 2700
Indianapolis, IN 46204

Telephone: (317) 2370300
Facsimile: (317)237-1000

UAZS

Attorney for Petitioner
Duke Energy Indiana, Inc.
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Puke Energy Indiana SmariGrid Seitlement
TORCCause No. 43501

This Settlement Agreement is entered into by and between Duke Energy Indiana,
‘Inc., the Indiana Office of Utility Consumer Counselor, Duke Energy Indiana Industiial
Group, The Citizens Action Coalition of In&iana, Tnc., and Nucor Steel, a Division of
Nucor Corporation (the "Settling Parties") as of this 4th day of June, 2009, Itis the intent
of the Settling Parties that this Agreement will facilitate the deployment of smait grid
technology on the Duke Energy Indiana system, to the benefit of customers in the
following ways: (1) increase efficiency, optimize opetations, and improve reliability of
{he distribution system; (2) facilitate demand response and conservation programs that
_can defer the need for additional supply-side capacity and can give customers more
control over their encrgy usage and energy bills; and (3) assist in the accommodation of
additional renewable generation and additional customer-owned gencration on the Duke

Energy Indiana system.

A, Deployment Issues — the Settling Parties agree as follows:

1. Alternative Regulatory Plan. The Indiana Utility Regulatory Commission ("TURC" or
“Commission™) should approve an alternative regulatory plan for Duke Energy
Indiana’s deployment of smart grid technology and for the recovery of associated

costs as outlined in this Settlement Agreement.
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2. Smart Grid Meter Deployment Schedute, The Commission should authorize Duke

Energy Indiana to deploy smart grid technology as outfined below in section 2.a. thiu

¢, and section 3:

a. The Company will plan to begin deployment of smart meters apptoximately 90 -
180 days of receipt of an acceptable Commission Order in this ﬁmceeding. The
initial deployment will be at a tate of approximately 500 metetsfweck through the
first quarter of deployment, This rate of deployment is substantially lower than
Duke Energy Indiana’s original or rebuital proposals, allowing time for the
Company and interested parties to review the results prior to full-scale
deployment. |

b. In the second quarter of deployment, Duke Energy Indiana will increase the rate
of its deployment to approximaiely 2,000 meters/weck and will continue at that
tate through the end of the fourth quarter of deployment,

c. Approximately 12 months after deployment begins, the Company will ramp up to
its initially proposed deployment rate of approximately 6,800 meters/week. -

d. The Commission should approve the deployment of Smart Grid technology such
that 1o costs associated with a deployed smart meter will be recovered until two-
way communications t&ough the IT infrastructure are established.

e. Duke Energy Indiana will wqu with the QUCC, the Commission’s Consumer
Affairs Division, and other interested parties to propose an acceptable method of
notifying customers of involuntary disconncetion in ordet to begin to rcmotély
disconneet customers without an on-site presence by a Company representative,

and will tequest a waiver of applicable Commission rules.
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£ As discussed below in section D1, Duke Bnergy Indiana plans to request stimulus
funds associated with its smart grid deployment. If such funds are received, Duke
Energy Indiana reserves the right to use the stimulus funds received to further
accelerate its proposed deployment in the event that an accelexated deployment is
encouraged by or mandated by the Federal goyennncnt in order fo receive
maximum stimulus funds, subject however to the Rider Caps discussed below. In .
addition, the Company agrees to abide by iﬁ commitment in section D.1 in the

event It receives stimulus funding and must acceletate deployment.

3. Distribution Automation, Il'and Communications Network Deployment,

a. The deployment schedule associated with the Company’s distribution automation
- equipment and IT infrastructure will remain as proposed in the Company’s case-
in-chief, specifically: Duke Ellex:gy Indiana will install approximately 20% of the
distribution automation equipment in each ycar of the five-year deployment
schedule. The IT infrastructure costs will remain as proposed in the Company’s
case-in-chief, The communications network will occur in parallel to the
distribution automation and meter deployment levels. The Commission should-
approve the deployment of SmartGrid technology such that no costs related to
equipment associated with a specific network/circuit will be recovered until the
equipment is energized, operational, andfor two-way communications are

established where required. (See SmartGtid Deployment Collaborative section.)

b, The Settling Parties recognize that it is important for Duke Energy Indiana to be
able to deploy all pats of its SmartGrid Initiative in patallel in order to preduce

the benefits proposed in this proceeding.
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4. SmariGrid Deployment Collaborative. Deployment progress will be monitored by a

Deployment Coflaborative including Duke Energy Indiana, OUCC, and other
interested Settling Parties, The Deployment Collaborative will meet guarterly and
Duke Energy Indiana will provide updates on deployment progress. The Deployment
| Collaborative will review meter installation, distribution automation, communiéation
network, and IT infrastructure plans and progress. Duke Encrgy Indiana will retain
the ultimate decision-making with regard to deployment (subject to any Commission

oversight and direction),

5. Renewable Distributed Generation Initiative. Duke Energy Indiana agrees with the
Settling Parties to create a Renewable Distributed Generation Initiative/Pilot Program
with details to be decided by the Deployment Collaborative (or a subgroup theteof),
with discussions beginning 'not later than 30 days after an acceptable Order from the
Commission in this proceeding. Goals of this initiative include testing the
deployr‘nent of company-owned renewable installations on customer-owned premises,
as well as incrcasing the amount of customer-owned renewable generation connected
to the Duke Encrgy Indiana distribution system, both of which should ultimately
reduco the need for base load and peaking generation additions (if the amounts of
renewable generation produced are material). A pilot project plan will be developed -
by the Deployment Collaborative (or a subgroup theteof) and submiited to the JURC
for final approval at a later date before initiation of the pilot will begin, The
Deployment Collaborative will also discuss the possibility of changes to Duke Encrgy
Indiana's net metering and tariff, and the possibility of piloting a "feed-in tariff."* The

Settling Parties agree that costs associated with the Renewable Distributed Gengration
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Initiative/Pilot Progra.m will be deferred (with carrying costs at the Compauy’s
overall weighted cost of capital) for subsequent recovery via the SmartGrid Rider, as
set forth in the Rate Recovery Mechanism section. Note that this'is the only pilot
program the costs of wﬁich ave teflected in the SmartGrid Rider caps. The Seitling
Parties also agree that the Cor_nmission should decline to exercise its full CPCN
jurisdiction over this Renewable Distribution Generation Initiative pilot project.
Duke Energy Indiana will submit proposed leases, lease ferms, etc. to the

Commission for its review in conjunction with any filing.

Additionally, Duke Energy Indiana agrees not to use the declination of CPCN
jurisdiction related fo the renewable distributed generation initiative to avoid coming
back to the Commission for a wider-scale deployment of Company-owned renewable

resources in the future,

Reporting, Duke Energy Indiana will make qﬁar{crly operational and implementation
filings with the Commission outlining the progress of pilot programs and full-scale
deployments, ineluding budgetary expeﬁditures, milestones met and performance
metric data analysis. These quartetly reports will continue for one yeat after full
deployment of the SmartGuid Initiative, or the last pilot program has concluded,
whichever occurs later. The quarterly reporis will contain, at a minimum, the
following information:
a. Projected deployment and implementation plans for the upcomiﬂg quarter, and the
.current year, including applicable design requirements, performance goals,

metrics, and milestones;
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b. Review of the previous quarter’s SmartGrid costs, benefits aohieveci, and systemn
performance levels;
¢. Review of deployment lessons learned;
d. - A high level overview of the following year’s plan 'and any assooiatedr costs and
other details to the extent available.
¢. Any other reasonable requests for information made by the Deployment |
Collaborative parties or the TURC,
In addition, Duke Energy Indiana will pr-ovide the foilowing documentation to the
D;ploymcnt Collaborative parties and the TURC, when such dgcumentation becomes
available:
f. When complete, the PMO Playbook for Indiana (along with any modifications or
updates;
g. When complete, the Desigﬁ Basis Document for Indiana (along with any

modifications or updates);

B. Pricing Pilots — the Settling Parties agree as follows:

1. Pilots Collaborafive

2. Formation. Upon issvance of a Fimal Order in this Cause, ‘a Duke SmarGrid
Initiative Pricing/Pilots Collaborative (“Pilots Collaborative”), consisting of
representatives of Duke Energy Indiana, the OUCC, and other interested Seftling
Patties shall be formed (along with various subgroups of the Pilots Collaborative, as
outlined below), The IURC shall alsé have an opportunity to participate in the Pilots
Collabotative, should it choose to do so. Other agreed-upon non-voting members

may be invited to participate in the Pilots Collaborative. The purpose of the Pilots

6
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Collaborative will be to address those issues as outlined in this Settlement
Agreement, those issues arising once SmartGrid deployment beglns, or any other
issues. ‘The Pilots Collaborative shall be formed not later than 30 days after an Order
from the Commission in this proceeding.

b. Decision-maldng, Decisions made by the Pilots Collaborative (or any subgroup of the

Pilots Collaborative) must be uﬁanhnous in order to move forward with
implementation of such decisions. Should the Pilots Collaborative (or any subgroup)
fail to reach a unanimous consensus on any issue, aiy Pi}ot Collaborative member
may bring the issue before the IURC for final determination,

c. Program Modifications, The Pilots Collaboraiive shall have the ability to
unanimeusly approve progtam modifications as long as changes do not go outside the
guidelines set out in this Settlement Agreement or result in spending above capped
spending levels. Should the Pilots Collaborative unanimously approve modifications
to the existing programs, and if the Commission agrees, no Commission approval
would be needed to implement s;wh modifications. Tt is anticipated the TURC will
need to approve any proposal that results in an increase in rates, Notwithstanding any
of these provisions, each party shall retain the right to pursue any legal remedies
available to it,

2. Residential and Small Commercial Pricing Option Pilots, Duke Energy Indiana agroes

10 work with the OUCC and interested Settling Parties in the Pilots Collaborative to
develop time differentiated pricing and bill information offers to residential and small
commetcial cusiomers. Bach member of the Pilots Collaborative may appoint

members to a Residential and Small Commercial SmartGrid Pricing Subgroup
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(“Subgroup #1). These collaborative discussions will begin not later than 30 days
after an Order from the Commission in this pyoceeding approving this Seftlement
Agreement. Subgroup #1 will develop the detatled pricing offerings, including
number of pilots, ﬁumber of pilot participant customers, marketing of pilot offers,
development of rates, length of pillots, etc. Subgroup #1 will also determine the
_appropriate cost recovery mechanism fo propose to the Commission for such pilots.

While the details of the offerings will be determined by Subgroup #1, the Settling

Parties agree to the following pilot programs aﬁd guiding principles:

a) The pilots will have a reasonable number of participants to ensure a representative

- sample and include a control group and experimental groups.

b) The residential pilots may include a multi-family housing component in an effort
to increase energy efficiency for this hard to reach segment of customers.

¢) The experimental rates must be revenue neutral for the class, cost-effective and
based on various costing periods and seasons.

d) Costing periods and seasonality will be deternined by Midwest ISO day-ahead
prices for the PSI node and current planning ctiteria for Duke Energy Indiana.

e) Residential and small commercial customers pricing pilots will include, but are
not Hmited to, Flat Rate, Time of Use (“TOU”), Critical Peak Pricing (“CPP”),
and enhanced usage information, both with and without enabling technologics
such as residential energy management systems.

f) Pricing pilots will be offered where meters are installed and all supporting

infrastructure is complete.
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g) The Company will perform customer surveys and other means of measuring
customer response prior to offering pricing pilots and after the pticing pilots have

ended,

. h) Duke Energy Indiana will actively market pricing pilots and design marketing

materials with Subgroup #1.

i) The pricing pilots will last for approximately two years and customers in a pricing
pilot will fake part for a minimum term.

j) ‘The Pilots Collaborative members will jointly file an analysis of the resuits of
pricing pilots and include recommended time-based rate designs to be offered by
Duke Energy Indiana following the pilot programs.

k) Implcmentatioﬁ of thé pricing pilots is contingent upon cost recovery approval
acceptable to Duke Energy Indiana.

Large Commercial and Industrial Pricing Option Pilots / SmartGrid_C&I Pricing

Collaborative, The Company is conunitter.} to developing time-differentiated pricing
options for customers over 500 kW, Each member of the Pilois Collaborative may
apbéint members to a SmartGrid C&] Pricing Subgroup (“Subgroup #27). Subgroup
#2 will develop the detailed pricing offerings, including number of pilots, mumber of
pilot participant customers, marketing of pilot offers, development of rates, length of
pilots, cost recovery issues, ¢te, The Seitling Parties agree on the following guiding
principles:
a) Pilot rate offers will include real time pricing (RTP), including a two-part RTP
design, and other time differentiated pricing offerings with details to be developed

by Subgroup #2.
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b) The Company will market the pricing pilots to its custorers and work with
Sﬁbgrcup #2 1o design effective marketing materials.

¢} In addition, given the unique needs of many large commercial and industrial
customers, the Company agrees to consider time differentiated pricing options
proposed by individual customers and to confer with such customers about their
proposals. Once the customer and the Company have reached agreement, said
proposal will be presented to the Pilots Collaborative for approval and
implementation (subject to Comrmission apptoval}.

d) Pricing pilot and offers must be cost-effective and must recover the costs of
serving the participating customers.

e) Implemc;;tation of the pricing .piiots is contingent upon cost récovery approval
acceptable to Duke Energy Indiana.

4, Home Ares Network Pilot Program. The Company is willing to collaborate with the

QUCC and other interested Scttling Partles on developing a Home Area Network
(HAN) Initiative/Pilot Program ("Subgroup #3), Subgtoup #3 shall begin discussions
hot later than 30 days after an Qrder from the Commission approving this Settlement
Agreement, Subgroup #3 will explore the potential of the HAN pilof, including the
testing of pricing options and a full range of appHances in association with resiv;iential
energy management systems, A pilot project plan will be developed by Subgroup #3
and submitted to the IURC for final approval, Implementation of the HAN pilot is

contingent upon cost recovery approval acceptable to Duke Energy Indiana.

5, Plug-in Hybrid Flectrie Vehicle (PHEV) / Eleciric Vehicle (EV) Pilot Program. Each

member of the Pilots Collaborative may appoint members to a PHEV/EV

10
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Tnitiative/Pilot Program Subgroup (“Subgroup #4”). Subgroup #4 discussions shall
begin not later than 30 days after an Order from the Commission approving this
Setlement Agreement. A PHEV pilot project plan will be developed by Subgroup
#4 and submitted to the JURC for final approval. Implementation of the PHEV/EV

pilot is contingent upon cost recavery approval acceptable to Duke Energy Indiana,

C. Ratemaking/Accounting/Depreciation Issuss — the Settling Parties agree as follews:
1. RateRecovery Mechanism,

a. Duke Energy Indiana will withdraw its proposal for a distribution fonﬁula rate,

b. Subject to any non-settling patties agreeing not to oppose this provision of the
Settlement Agreement, Duke Energy Indiana and the Settling Parties agree to
request that the Commission approve new depreciation rates for production,
{tansmission, and general plant, in addition to the distribution depreciation rates
as proposed by the Company, all as reflected in Attachment 4 hereto {including
negative net salvage amounts included therein). Until the effective date of an
order in Duke Enei‘gy Indiana’s next retail base rate case, the differential between
such new depreciation rates and Duke Energy Indiana’s current depreciation rates
(retail jurisdictional portion of $13.9 million annually) shall be reflected as a
credit to retail customers via the SmartGrid Rider.

¢. Duke Encrgy Indiana will be authorized to implement a SmartGrid Rider,
effective January 1, 2010, as shown on Aftachments 1 and 2 hereto, The
SmartGrid Rider uses estimated O&M costs' and actual historical capital

investment costs, so Duke Energy Indiana's actual SmartGrid O&M deployment

 inchuding depreoiation and taxcs.
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costs will be trued up and reconciled to the estimated O&M costs, with resulting
crediis or debits to customers in subsequent Rider proceedings, subject to the
Rider Caps discussed below.

. In addition, Duke Energy Indiana will be authorized to defer its SmartGrid
Initiative deployment costs’, net of associated savingsfincreased revenues as
discussed in h, below, on an inferim basis, until such net costs are reflected in the
SmartGrid Rider, subject to the Rider Caps discussed below.

. The SmartGrid Rider shall bé frozen as of 6/30/2016 (meening that the Rider
amounts in effect as of that date will stay in effect, and no new costs will be added
to the Rider after that date).

The Settling Parties agree that the SmartGrid Rider should not remain jn effect
indefinitely. In order to accommodate full deployment and the need for future
rate case(s) to fully reflect the SmartGrid costs in retail rates, the SmartGrid Rider
will terminate no lator than thirty (30) months after full deployment is completed).
The date of full deployment completion shail be detcrmined by the Deployment
Collaborative, and the Company shall notify the Commission and the parties to
this proceeding of such deployment completion date. No party other than the
Company shail propose termination of the Smarl(}ri;i Rider prior fo that
termination date; and the Company shall not propose extension of the SmartGrid
Rider after that termination date.

. The allowed net operéting income under the retumn test, included in the

Company’s fuel clause filings, shall be increased for the net operating income

Page 200 of 212

2 SmartGrid Initiative deployment costs include: post-in-service financing costs, calenfated af the

Company's overall weighted cost of capital, depreciation costs, and opetation and maintenance costs

{including taxes}.
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(i.e., an authorized return level tesulting from SmartGrid capital investments from

the SmartGrid Rider will be added to the authorized NOI for refurn test purposes).
h. In order to avoid sharp rate increases under the Rider and give customers mote

certainty and predictébility with regard fo SmartGrid Rider costs, the Company

agrecs fo cap the revenue requitements allowed to be recovered via the SmartGrid

Rider, as follows:

Ridexr Period SmariGrid _ Revenue  Requirements
{Reta_iul_l_trisdicti(m)3

17172010 thru | ($5,966,000)
6/30/2010
71/2010 thru § ($1,668,000)
6/30/2011
7/1/2011  thru | $21,509,000
6/30/2012
712012 thru | $49,019,000
6/30/2013
71172013 thru | $65,621,000
6/30/2014
771/2014  thru | $67,444,000
6/30/2015 .
7/1/2015  thru | $67,444,000
6/30/2016

- These Rider caps include credits to customers for 100% of estimated
‘meter readings savings and 100% of estimated savings for other direct operational
savings and estimated increased revenues {excluding meter salvage value), all
* expected to result from the SmartGrid Initiative. (See Attachment 3, which

outlines the categories and levels of credits included in the Rider Caps.) By

3 These amounts reflect the annual depreciation credit amounts of {retail Jurisdictional portion of)
$13,900,000, which will continue only until the effective date of the Company’s next retail base rate case
order. The revenue requirement caps shall be increased by the refail jurisdictional portion of $13,%00,000
annually upon the effective date of the Company’s next retail base rate case order.
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including these levels of estimated savings and estimated incteased revenues in
the Rider caps, the Company is effectively guaranteeing customers will realize at
least these levels of these categories of savings and increased revenues in the
short-term (and ultimately all such savings and increased revenues will benefit
customers through general rate cases), If the Company receives a new base rate
case ordex(s) during the deployment period which includes some or all of these
savings and increased revenues in rates, the Rider Caps will be adjusted
(increased) on & prospective basis following the efféctive date(s) of such rate
order(s) to remove an amount of annual credit equal to the amount of credit that
ties to the time péﬂod of the applicable rate case test period.

In otder to at least partially accommodate possible differences in the timing of
deployment, the Company will be allowed to defer (with carrying costs af the
Company’s overall weighted cost of capifal) and subsequently recover any
SmartGrid costs or return on SmartGrid investments which, if included in the
Rider for the particular Rider period,- would result in Revenue Reguirements
amounts for a particular Rider Period that are in excess of the applicable Rider
caps, but only if and to the extent that such deferral and subsequent recovery
does not cause Duke Energy Indiana to exceed the applicable Rider caps in such
subsequent Rider Period(s). |
The Company retains the right to argue for inclusion in rate base of capital above
the levels currently projected in future general retail eleciric base rate cases. The
Company retains the right to argue for a represcntative ongeing level of

SmartGrid-related O&M in future general rotail electric base rate cases,
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2. Repulatory Asset, The Commission should approve the creation and subsequent
recovery of a regulafory asset as proposed by Duke Energy Indiana for existing
meters. ‘This results in no increase in retail rates for the existing meters as they will

be amortized over the remaining life of the meters (approximately 20 years).

3, Allocation Mcthodelegy, Duke Energy Indiana will directly assign new direct meter
investment and costs between Rate RS and all other customers based on new meter
tnvestment. For all other customers, the allocation between rate schedules will be
based o meter cost allocations from the most recent rate case. See Attachment 2,

4. Larger commercial and industrisl meters, Duke Energy Indiana has a program in

place 1o replace existing larger commercial and industrial meters (greater than 500
kW) with smarter meters, If the Company determines that such meters are not
capable of performing all functionality associated with the Sman;tGrid Initiative, the
Company will propose to replace such meters and seek to include the costs of such
meter replacement in the SmartGrid Rider at that ﬁme (subjest to the Smar’tGrid Rider

revenue requirements caps described previously).

5, Voltage Reduction, The Settling Parties recognize that Duke Energy Indiana will not
implement its voltage reduction strategy except at peak demand 'times, uniess and
until the Commission approves “lost revenue™ recovery. The Settling Partics also
agree to defer discussion on last revenue recovety mechanisms until such time as the
EPRI Green Circuit Study has been completed and reviewed by interested Settling
Parties. The Settling Parties also agree any such lost revenue recovery mechanism

must be approved by the Commission in a sepatate proceeding,
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6, Depreciation Ram The Commission should approve the implementation of Duke

Energy Indiana’s proposed new distribution depreciation factors as discussed in
Petitioner’s Bxhibit J. This implementation of updated distribution depreciation rates
is requited for the implementation of the regulatory asset discussed above. In
addition, the Commission should approve the implementation of Duke Energy
. Indiana’s proposed new production, transmission and general depreciation factors as
included in Attachment 4 to this settlement agresment (provided all parties join in this
settlement or agree not to oppose the updated depreciation rate/ regulatory asset
provisions of this Settlement Agreement.) The credit to custor'ners for " these
depreciation rate changes via the SmariGrid Rider will terminate as of the effective
date of new retail rates resulting from the first refail rate case order following
initiation of the SmartGrid Rider. Duke Energy Indiana commifs to file a full
depreciation study in its next retail electric rate case. If such retail rato case is filed
prior to December 31, 2011, the Company agrees that it will file the full depreciation
stady used to develop the depreciation factors reflected in this Settlement Agreement,
and will seck continued Commission approval of such faotors.; provided, however,
that the Company shall have the right to propose updates to these depreciation factors
and its depreciation study for any material changes in law, regulation, or accounting
rules, or material changes to the Duke Energy Indiana system. All Setling Parties
may present evidence regarding appropiiate depreciation rates in such Duke Energy

Indiana rate case, and may challenge any updates proposed by the Company.

D. OtherlIssues:
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Duke Energy Indiana agrees to use reasonable and good faith efforts to seck federal
stimulus funds under the American Recovery and Reinvestment Act (*fARRA”) for its
StnartGrid Initiative proposal and its renewable demonstration initiative to reduce the

costs of this Initiative to customers, The Company may also request ARRA stimulus

funds associated with some of the proposed pilots. The Company agrees that the’

retail jurisdictional portien of all such stimulus funds received (net of costs to comply
with the stimulus rules and regulations) will be applied for the benefit of customers
through the ratemaking process. The Company agrees to discuss with the

Deployment Collaborative precisely how any such stimulus funds recsived should be

applied and treated.

Duke Energy indiana commits that, during the time petiod the SmartGrid Rider is in
effect, it will not work to eliminate ot weaken the winter disconnect moratorium,
Duke Energy Indiana commits that, during the time period that the SmartGrid Rider is
in effect, Duke Energy Indiana will not require (although it may offer) time-
differentiated pricing for low-income customers.

Duke Energy Indiana commits fo actively participate in suppart of development of

interoperability standards.

Procedural Terms:
The Seitling Partics will request Commission acceptance and approval of this
Settlement Agreement in its eniirety, without any change or condition that is

unacceptable to any Party to this Seftlement Agreement.
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. If the Commission issues an order accepling the Seitlement Agreement in part, but
modifying it materially in other respec(s), the Setilement Agreement shall be
voidable at any Settling Party's option.

. The ‘Settling Parties shall offer all of their prefiled testimony and cxhibits into

evidence in the evidentiary hearing. The Settling Parties agree to the submission of

Duke ﬁncrgy Indiana’s and all Settling Parties prefiled testimony into evidence at the

evidentiaty hearing.

. The Settling Parties will provide each other settling party a draft of their testimony in

support of the Selllement Agreement for review prior fo filing. The Seftling Parties

will work together to prefile, sponsor and offer into evidence testimony supporting
the Settlement Agr;aement.

. The Settling Patties agree to waive cross examination of each other’s witnesses at the
evidentiary hearing.

. The Settling Partics will work togother to finalize and file an agreed upon proposed
order in ‘this Cause with the Commissioﬁ as soon as possible. The Settling Parties
will support or not 0ppose the proposed order in the settlement proceeding and will
request that the Commission issue anl order promptly accepting and appmviﬁg this
Settlement Agreement in accordance with its terms.

. The Settling Parties will either support or not oppose on rchearing, reconsideration

and/or appeal, any Commission Order accepting and approving this Settlement

Agreement in accordance with its terms, including the submission of any applicable

briefs and pleadings.
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~ 8, Any non-settling parties to this proceeding must agree not o oppose approval of new

depreciation rates (including negative net salvage amounts),
Agreed To and Accepted this 4th day of June, 2009

[Signature Pages to Follow]
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. :
) Duke Energy Ind:ana, Inc. '
-By “T ol (. M '
" Todd W, Amold .
Senior Vice President, Smarthd and .
Cnstome: Systﬁms
Lo
.
4 \
)' .
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Indiana Office of Utility Consumer Counselor

Raridatl C. Helmen ﬁff L/é’#‘ e, /JM &gy
Deputy Consumer Counselor
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Duke Energy Indiana Industxial Group

L d D

e Wiy erry )
@ ey for Duke Energy Indi dustrial Group

22

Exhibit BRA-4
Page 210 of 212




Nucor Steel-Indians, a Division of Nucor Corporation

v

—
B)’ / ” v'/ —
Peler ), Mattheis B

Attoney for Nucor Steel-Indiana, & Division of Nacor Corporation
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Duke Energy Ohio

Case No. 14-2209-EL-ATA

Direct Energy First Set of Interrogatories
Date Received: February 12, 2015

DE-INT-01-019

REQUEST:

In Case No. 13-1141-GE-RDR, both in discovery (Duke response to DE-INT-02-005) and on
cross examination (Tr. at 22-39), Witness Schneider Jr. described the first generation (MDMS 1)
and second generation (MDMS 2) meter data management systems Duke employs. The
remaining questions relate to the MDMS.

Regarding MDMS 1:

a. Please provide the number of meters in MDMS 1. Please provide a breakdown of
residential versus non-residential meters in MDMS 1.

b. Are all meters that are not in MDMS 2 in MDMS 1?2

c. Does MDMS 1 lack scalable validation, estimate, and edit (“VEE”) functionality
for interval usage data?

i. If not, please provide the date when scalable VEE functionality became
available for MDMS 1.

d. Is the interval usage data coming from the meters in MDMS 1 VEE?

e. Please provide a definition of what Duke considers a “certified” meter for MDMS
1.

f. Are all the meters in MDMS 1 “certified”?

i. If not all meters are “certified”, please provide the percentage of meters
that are currently “certified.”

g. If a meter is “certified” for MDMS 1 does that mean the interval usage data from
the meters (once through the VEE process and other quality testing) is billing
quality data?

h. Is the monthly total usage data for meters in MDMS 1 billing quality?

i. Is the interval usage data for meters in MDMS 1 billing quality?
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RESPONSE: Objection. This Interrogatory is overly broad and unduly burdensome, given that
it seeks information that is unlimited as to time and that is neither relevant to this proceeding nor
likely to lead to the discovery of admissible evidence in this proceeding. Duke Energy Ohio has

not sought approval for any process for providing residential customer energy usage data to third
parties. Without waiving said objection, to the extent discoverable, and in the spirit of discovery:

There are approximately 712,000 certified Ohio AMI meters in MDMS 1. There are 650,000
residential meters and 90,000 small commercial .

a.

All of Duke Energy Ohio’s AMI meters that are not managed by MDMS 2 are
managed by MDMS 1.

Yes.
i. N/A

Interval usage data coming from AMI meters in MDMS 1 has not gone through the
VEE process.

Duke Energy Ohio considers an AMI meter as certified when it is determined to be
capable of providing billing determinants from Over-The-Air (OTA) readings.

No.
i. . Approximately 98.5% of all AMI meters deployed are certified.

Interval data for certified AMI meters in MDMS 1 have not gone through the VEE
process necessary to be considered billable quality.

Duke Energy Ohio does not receive monthly total usage data from AMI meters in
MDMS 1.

Interval data for certified AMI meters in MDMS 1 have not gone through the VEE
process necessary to be considered billable quality.

PERSON RESPONSIBLE: As to Objection — Legal

As to response - Joe Thomas
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Duke Energy Ohio

Case No. 14-2209-EL-ATA

Direct Energy First Set of Interrogatories
Date Received: February 12, 2015

DE-INT-01-020

REQUEST:

In Case No. 13-1141-GE-RDR, both in discovery (Duke response to DE-INT-02-005) and on
cross examination (Tr. at 22-39), Witness Schneider Jr. described the first generation (MDMS 1)
and second generation (MDMS 2) meter data management systems Duke employs. The
remaining questions relate to the MDMS.

Regarding MDMS 2:

a. Please provide the number of meters in MDMS 2. Please provide a breakdown of
residential versus non-residential meters in MDMS 2.

b. How many meters in total can MDMS 2 accommodate?
c. Are all meters that are not in MDMS 1 in MDMS 2?

d. Is MDMS 2 only able to accept “gap” meters for large residential and medium
size commercial and industrial customers?

i. What is the usage threshold to qualify as a large enough residential
customer to have a gap meter installed? How was this determination
made?

e. Please describe the difference between the types of meters in MDMS 2 and
MDMS 1.

f. 'What is the difference between a “gap” meter and the meters installed for smaller
residential customers?

g. Is there currently any room in MDMS 2 to migrate customers from MDMS 1 to
MDMS 2?

h. Is MDMS 2 full and unable to accept any additional meters?
i. Can a meter be removed from MDMS 2 and placed into MDMS 1?

i. If yes, how much time (in days) does it take to migrate a meter from
MDMS 2 to MDMS 1?
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Are there any plans to migrate meters in MDMS 1 to MDMS 2? If so, please
provide:

i.
ii.

iii.

iv.

Vi.

vii.

vilii.

ix.

Xi.

Xii.

Number of meters expected to migrate from MDMS 1 to MDMS 2.
When those meters are expected to migrate.

How much time (in days) does it take to migrate a meter from MDMS 1 to
MDMS 2?

Amounts already spent on planning or actual migration of meters.
Projected amounts to be spent to finish the migration.
Total budget for the migration.

Expected capabilities, including the quickest turnaround time in which
Duke could communicate AMI meter data to CRES providers (e.g. daily
for previous day’s usage) and the granularity of data (one hour, fifteen
minute, one minute) that could be communicated to CRES providers after
the migration to MDMS 2.

Description of major implementation tasks/benchmarks and expected
timeframes for each major task/benchmark.

Timeframes for completion and implementation (“go live” date)

Whether Duke is performing (or will perform) the migration with internal
resources or Duke is outsourcing any of the work associated with a
migration.

Whether interval usage data for the migrated meters (after migration) will
be available to CRES providers before the customer bills for the billing
cycle.

Whether interval usage data for the migrated meters (after migration) will
be billing quality.

Is it possible to expand MDMS 2 to include more meters?

Are there any plans (currently underway or in the future) to expand MDMS 2 to
accommodate more meters? If so, please provide:

i.

ii.

Number of meters the expanded MDMS 2 would accommodate.

Amounts already spent on the expansion.
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iii. Projected amounts to be spent for the expansion.
iv. Total budget for the expansion.

v. Expected capabilities, including the quickest turnaround time in which
Duke could communicate AMI meter data to CRES providers (e.g. daily
for previous day’s usage) and the granularity of data (one hour, fifteen
minute, one minute) that could be communicated to CRES providers after
the expansion for meters in MDMS 2.

vi. Description of major implementation tasks/benchmarks and expected
timeframes for each major task/benchmark.

vii. Timeframes for completion and implementation (“go live” date)

viii. Whether Duke is performing (or will perform) the expansion with internal
resources or Duke is outsourcing any of the work associated with the
expansion.

m. Does MDMS 2 have scalable validation, estimate, and edit (“VEE”) functionality
for interval usage data for all meters in MDMS 2?

i. If not, please provide the date when scalable VEE functionality will be
available for MDMS 2.

n. Is the interval usage data from the meters in MDMS 2 VEE?

0. Please provide a definition of what Duke considers a “certified” meter for MDMS
2

p. Are all the meters in MDMS 2 “certified”?

i. If not all meters are “certified”, please provide the percentage of meters
that are currently “certified.”

q. If a meter is “certified” for MDMS 2 does that mean the interval usage data from
the meters (once through the VEE process and other quality testing) is billing
quality data?

r. Is the monthly total usage data for meters in MDMS 2 billing quality?
s. Is the interval usage data for meters in MDMS 2 billing quality?
t. Does Duke have the ability to manually move meters in MDMS 1 to MDMS 2?

u. Is Duke manually moving customers to MDMS 2?
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i. Is Duke moving customers in time of use pilot programs to MDMS 2? If
yes, please provide the number of customers moved in 2013, 2014, and
2015 year to date.

ii. Is Duke manually moving customers in any other Duke tariff or on any
non-time of use pilot program to MDMS 2?

iii. Is Duke manually moving customers for any CRES provider to MDMS 2?
v. Please describe the process required to move a meter from MDMS 1 to MDMS 2.
w. Is it possible to manually move a meter from MDMS 2 to MDMS 1?

X. Is there a flag or any other indicator to let a CRES provider know if the meter is in
MDMS 1 or in MDMS 2?

i. If not, please provide the cost to add that information to (a) the eligible
customer list and (b) historical usage information.

RESPONSE: Objection. This Interrogatory is overly broad and unduly burdensome, given that
it seeks information that is unlimited as to time and that is neither relevant to this proceeding nor
likely to lead to the discovery of admissible evidence in this proceeding. Duke Energy Ohio has
not sought approval for any process for providing residential customer energy usage data to third
parties. Without waiving said objection, to the extent discoverable, and in the spirit of discovery,
Duke Energy Ohio will describe current status of its systems as follows:

a.

Duke Energy Ohio currently has approximately 94,000 certified AMI meters in MDMS
2. That includes 51,000 residential and 43,000 non-residential meters.

MDMS 2 can accommodate a total of 125,000 certified AMI meters for Duke Energy
Ohio, to allow for normal growth.

All of Duke Energy Ohio’s AMI meters that are not managed by MDMS 1 are managed
by MDMS 2.

No.

i. There is no usage threshold to qualify for having a gap meter installed. Gap
meters are installed when a customer cannot be served with a 200A Form 2S
meter.

MDMS 1 only contains 200A Form 2S AMI meters. MDMS 2 contains all other AMI
meter types and a limited number of 200A Form 2S AMI meters for customers on pilot
TOU rates.
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f. Gap meters are any AMI meters other than the 200A Form 2S AMI meters.

g. MDMS 2 must be upgraded to support migration of the 200A Form 2S AMI meters from
MDMS 1. :

h. Duke Energy Ohio currently has approximately 94,000 certified AMI meters in MDMS
2. MDMS 2 can accommodate a total of 125,000 certified, non-200A Form 2S AMI
meters for Duke Energy Ohio, to allow for normal growth.

i. Yes, for specific 200A Form 2S meters, but this is avoided as it is a very manually
intensive effort. This is not a scalable process. Non 200A Form 2S AMI meters cannot
be migrated from MDMS 2 to MDMSI1.

i. It takes one day to migrate a single meter from MDMS 2 to MDMS 1.
j. There are currently no approved projects to migrate meters in MDMS 1 to MDMS 2.

i. See response to DE-INT-01-020().

ii. See response to DE-INT-01-020().

iii. It takes one day to migrate a single meter from MDMS 1 to MDMS 2.

iv. See response to DE-INT-01-020().

v. See response to DE-INT-01-020().

vi. See response to DE-INT-01-020(j).

vii. See response to DE-INT-01-020().

viii. See response to DE-INT-01-020(j).

ix. See response to DE-INT-01-020().

X. See response to DE-INT-01-020().

xi. See response to DE-INT-01-020().

xii. See response to DE-INT-01-020(j).
k. Yes.

1. There are no approved projects to expand MDMS 2 capacity for Duke Energy Ohio at
this time.

i. See response to DE-INT-01-020(1).
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ii. See response to DE-INT-01-020(1).
iii. See response to DE-INT-01-020(1).
iv. See response to DE-INT-61-020(1).
v. See response to DE-INT-01-020(1).
vi. See response to DE-INT-01-020(1).
vii. See response to DE-INT-01-020(1).
viii. See response to DE-INT-01-020(1).
m. Yes.
i. See response to DE-INT-01-020(m).
n. Yes.

0. Duke Energy Ohio considers an AMI meter as certified when it is determined to be
capable of providing billing determinants from Over-The-Air (OTA) interval meter data.

p- No.
i. Approximately 98.5% of all AMI meters deployed are certified.
q- Yes.

r. Duke Energy Ohio does not receive monthly total usage data from AMI meters in MDMS
28

s. Yes, following the VEE process.

t. Yes, for specific 200A Form 2S meters, but this is avoided as it is a very manually
intensive effort. This is not a scalable process.

u. No.

i. Customers can move into the pilot programs until May 2015. 2013: 1117
customers. 2014: 58 customers. 2015: Zero customers.

ii. No.
iii. No.

v. This process can be performed for specific 200A Form 2S meters, but this is avoided as it
is a very manually intensive effort. This is not a scalable process. This process includes a
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large number of steps with include, but are not limited to: stopping the account, service
point, meter configurations, etc. in MDMS-1; Updating the Customer Information
System to indicate the MDM system responsible for the usage data; configuring MDMS-
2 to accept the usage data; configuring the Head End System to send the data to the right
MDMS; etc.

w. Yes, for specific 200A Form 2S meters, but this is avoided as it is a very manually
intensive effort. This is not a scalable process.

x. No.

i. Unknown at this time.

PERSON RESPONSIBLE:

Joe Thomas
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Duke Energy Ohio

Case No. 14-2209-EL-ATA

OCC Fourth Set of Interrogatories
Date Received: June 13,2016

OCC-INT-04-074

Please separately explain whether all the residential Echelon meters and the commercial Itron

meters are currently providing or capable of providing the following functionalities as listed

below and indicate whether any response is related to the AMI meter model and its inherent

hardware and software capability or the presence of the “first generation” or “second generation”

MDMS:
A.

RESPONSE:

A.

Ability to connect to a customer’s Home Area Network or customer’s “smart”
appliance;

Ability to remotely connect and disconnect the meter without a premise visit;
Ability to access 15-minute and hourly interval usage information on a daily
basis;

Ability to detect meter tampering with an automated alarm;

Ability to provide “green button” data as set forth in the Department of Energy
(DOE) standard;

Ability to “ping” the meter to determine its “on” and “off” status; and

Ability to connect with and the status of whether the metering information and

status are connected to the Company’s Outage Management System.

Niether meter or system can connect directly to a customer’s Home Area Network
or customer’s “smart” applicance.
Both meter and systems are capable.

Both metering solutions can meter and provide 15 min or hourly interval usage
data and communicate on a daily basis.

Both meters have this capability.
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E. Objection. This interrogatory is vague, ambiguous, and unduly burdensome. The
question is susceptible to different interpretations and Duke Energy Ohio would
have to engage in speculation and conjecture to ascertain the intended meaning of
this request.

F. Yes, both meters can be “pinged” to test their communication and Load Side
Voltage.
G. Itron OpenWay meters have the ability to communicate outage events. Echelon

meters do not have this “last gasp” capability.

PERSON RESPONSIBLE: A. through E. and G. - Joseph Thomas
F. - Legal



Exhibit BRA-8

Duke Energy Ohio

Case No. 17-0032-EL-AIR

OCC Ninth Set of Interrogatories
Date Received: August 15, 2017

OCC-INT-09-199
REQUEST:
Referring to the Direct Testimony of Sasha Weintraub at page 12, please identify all
options that are available to Duke Energy Ohio residential customers now for obtaining
usage alerts.
RESPONSE:
Currently, Duke Energy Ohio residential customers are only able to see their usage data
online through the Online Services portal. This doesn’t provide any alerting capabilities,

no dollar amounts are provided (only kWh usage), and the customer’s rate is not
considered in the calculation.

PERSON RESPONSIBLE: Sasha Weintraub
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Duke Energy Ohio

Case No. 17-0032-EL-AIR

OCC Eleventh Set of Interrogatories
Date Received: September 15,2017

OCC-INT-11-213

REQUEST:

Referring to Company Witness Weintraub testimony, page 11, which states “The
Company has been identifying and developing a suite of EBSs that the AMI Transition
enables and could be provided to Duke Energy Ohio residential electric customers.” One
of the EBSs the Company describes is a “smart meter usage app”. In its recently-filed
rate case in North Carolina, the Company describes a “bridge” which communicates with
AMI meters equipped with the ZigBee-compliant home area networking chip.

a)

b)

Are the Echelon meters equipped with a ZigBee-compliant home area networking
chip? If not, please explain why the Company chose to install meters without a
ZigBee-compliant home area networking chip. If the Echelon meters do have
such a chip, please explain why Echelon meters couldn’t be used in conjunction
with a ZigBee-compliant “bridge” to offer a smart meter usage app.

Can the data provided by Echelon meters in daily scalar reads, when made
available to third parties via the Green Button Alliances’ Connect My Data
standard, be used to offer a smart meter usage app? If not, please explain why not.
Please describe the differences in capabilities between a smart meter usage app
enabled by the proposed AMI transition and a smart meter usage app designed to
work with the existing Echelon meters/daily scalar reads/Connect My Data
standard. Please provide any customer research which indicates customers have
expressed an interest in accessing differences in capabilities the proposed AMI
transition would make available that are not available with the existing Echelon
meters/daily scalar reads/Connect My Data standard.

RESPONSE:

a)

b)

The Echelon meters are not equipped with a ZigBee-compliant home area
networking chip. At the time when Duke Energy Ohio chose the node
environment AMI solution, it was not yet evident which communications protocol
would become an industry standard for communications among in-home devices,
energy management systems, etc. In the years since the node environment AMI
solution was chosen by the Company, Zigbee has become one of the industry’s
leading communications protocol standards.

Objection. This Interrogatory is vague, ambiguous, and unduly burdensome. The
question is susceptible to different interpretations and Duke Energy Ohio would
have to engage in speculation or conjecture to ascertain the intended meaning of
this request.
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¢) Objection. This Interrogatory is vague, ambiguous, and unduly burdensome. The
question is susceptible to different interpretations and Duke Energy Ohio would
have to engage in speculation or conjecture to ascertain the intended meaning of

this request.

PERSON RESPONSIBLE: a. Donald L. Schneider, Jr.
b. -c. Legal
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Duke Energy Ohio

Case No. 17-0032-EL-AIR

OCC Eleventh Set of Interrogatories
Date Received: September 15,2017

OCC-INT-11-211
REQUEST:

Referring to Company Witness Weintraub testimony, page 11, which states “The
Company has been identifying and developing a suite of EBSs that the AMI Transition
enables and could be provided to Duke Energy Ohio residential electric customers.” One
of the EBSs the Company describes is “Usage Alerts”. Can the daily scalar reads
provided by the existing Echelon meters and communications network be used to provide
"Usage Alerts"? If not, please explain why not.

RESPONSE:

Usage alerts requires interval data, not scalar data. The Echelon meter can provide
interval data, but the Company does not plan to integrate Usage Alerts with EDMS.

PERSON RESPONSIBLE: Joseph R. Thomas
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Duke Energy Ohio

Case No. 17-0032-EL-AIR

OCC Eleventh Set of Interrogatories
Date Received: September 15, 2017

OCC-INT-11-208
REQUEST:

Referring to the Company’s response to OCC-INT-09-200 regarding the proposed new
outage alert capabilities associated with the AMI transition.

a) Please describe the current business process associated with outage alerts, starting
with an outage report from a single meter and customer messaging through the
premises visit and repair by Company personnel.

b) Are the Echelon meters integrated into the Company’s Outage Management
System? If so, is this integration different in kind or degree with the Itron meters?

¢) Please describe the interconnection and functionalities associated with the
Echelon and Itron meters with the Company’s Outage Management System in
terms of recording outages, locating outages, and estimating time to repair,
identifying differences where they exist.

d) Please provide calculations which ensure the proposed meter communications
network has bandwidth sufficient to accommodate tens or hundreds of thousands
of smart meter outage reports occurring simultaneously, such as might occur
during a major storm event.

e) Please estimate the number of false outage reports the Company expects to
receive from meters annually, and describe the steps the Company will take to
reduce the frequency and cost of false outage reports.

f) Please provide the number of single-premise outages reported in 2016, the
average duration of these outages in 2016, the impact on system-wide SAIDI of
these outages in 2016, and the reduction in average duration of such outages from
the proposed outage alert capability. Please provide all estimates, assumptions,
calculations, and workpapers used in your answer.

g) Please indicate whether or not the current installed base of Echelon meters has an
outage reporting feature, defined as the ability to generate an automatic signal that
power is out and a “last gasp” transmittal of usage data.

h) Please indicate whether or not the current installed base of Itron meters has an
outage reporting feature, defined as the ability to generate an automatic signal that
power is out and a “last gasp” transmittal of usage data.

RESPONSE:

a) No current business process exists for the proposed new outage alert capabilities.
This is a future offering.

b) Yes, Echelon meters are integrated into Duke Energy Ohio’s Outage Management
System (OMS) in the same way as Itron meters. However, Echelon meters do not
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provide a “last gasp” functionality, thus making their implementation into the
Outage process much more limited in functionality.

c¢) These functionalities do not exist today for either meter type. The meters can be
pinged through OMS to verify whether power is on. Itron meters can provide a
“last gasp”, but Echelon meters do not have this functionality.

d) These calculations have not been performed to date, as existing network
bandwidth has not been challenged.

) System design will allow for more detailed analysis and understanding of faulty
outage alerts and minimization of such impacts in the future.

f) Duke Energy Ohio had 8,920 single-premise outages in 2016. The average
duration of those single-premise outages was 196 minutes. The Company did not
track the impact on system-wide SAIDI of these outages in 2016 and has not
calculated the reduction in average duration of such outages from the proposed
outage alert capability.

g) Duke Energy Ohio’s Echelon meters do not have an outage reporting feature.

h) Duke Energy Ohio’s Itron meters have an outage reporting feature, but it has not
been implemented into OMS as of yet.

PERSON RESPONSIBLE: Joe Thomas as to a-e and g-h, Lee Taylor as to f
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Duke Energy Ohio

Case No. 17-0032-EL-AIR

OCC Eleventh Set of Interrogatories
Date Received: September 15,2017

OCC-INT-11-209
REQUEST:
Referring to Company Witness Weintraub testimony, page 11, which states “The
Company has been identifying and developing a suite of EBSs that the AMI Transition
enables and could be provided to Duke Energy Ohio residential electric customers.” One
of the EBSs the Company describes is “pick your own due date”. Can the daily scalar

reads provided by the existing Echelon meters and communications network be used to
offer a "pick your own due date" service? If not, please explain why not.

RESPONSE:
Yes, except that this program will not interface with EDMS.

PERSON RESPONSIBLE: Joseph R. Thomas
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Duke Energy Ohio

Case No. 17-0032-EL-AIR

OCC Eleventh Set of Interrogatories
Date Received: September 15,2017

OCC-INT-11-210
REQUEST:
Referring to Company Witness Weintraub testimony, page 11, which states “The
Company has been identifying and developing a suite of EBSs that the AMI Transition
enables and could be provided to Duke Energy Ohio residential electric customers.” One
of the EBSs the Company describes is “prepaid advantage”. Can the capabilities of the
existing Echelon meters and communications network be used to offer "prepaid
advantage"? If not, please explain why not.
RESPONSE:
See response to OCC-INT-11-209.

PERSON RESPONSIBLE: Joseph R. Thomas
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Duke Energy Ohio

Case No. 17-1263-EL-SSO

OCC Fourth Set Interrogatories
Date Received: August 31, 2017

OCC-INT-04-202

REQUEST:

Referring to Mr. Schneider’s testimony, page 9, which describes a “business continuity
effort” that Duke has begun to deal with Ambient Communications node failures.

a.

b.

Please quantify capital and operating costs associated with this effort included
in the rate case test year.

Please quantify the projected capital and operating costs associated with this
effort in 2017 and 2018.

If capital and operating costs associated with this effort are included in the
rate case test year, please identify with specificity the testimony, exhibits,
attachments, work-papers, or other rate case filing documents in which this
test year spending can be located.

Please describe the basis for Duke’s decision to deploy Itron meters and
associated meter data management system for residential customers. In your
response please disclose when and why Itron meters and associated meter data
management system and communication system were first installed for
residential customers.

Please quantify the costs of the business continuity effort to transition from a
node AMI environment to a mesh environment for residential customers to
date.

Please explain how the costs of the business continuity effort in transitioning
from a node AMI environment to a mesh communications environment for
residential customers have been recovered to date.

RESPONSE:

a.

b.

Capital costs associated with the business continuity effort were not incurred
until after June 2016; consequently, capital costs are not included in the rate
case test year. There were no O&M costs associated with the business
continuity effort during the rate case test year either.

See table below:

Total 2017 2018

Gapital 24,136,045 10,081,979 | 14,054,066

G&M 60,506 60,506 0

Total 24,196,551 10,142,485 | 14,054,066
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response to OCC-INT-04-202(a).

d. Objection. The interrogatory is susceptible to differing interpretations and thus
Duke Energy Ohio would have to engage in speculation and guesswork to
ascertain the intended meaning of this Interrogatory. Without waiving said
objection, to the extent discoverable, and in the spirit of discovery, referring to
the business continuity effort, the basis for Duke Energy Ohio’s decision to
deploy Itron meters and associated meter data management system for
residential customers as part of its business continuity effort was already
explained in testimony.

€. See table below for actual costs through July 31, 2017:

2017
Capital 3,102,258
o&M 2,404
Total 3,104,662

f. To the best of my knowledge, the costs of the business continuity effort have
not been recovered to date. These projects are not in-service on the books as
of today.

PERSON RESPONSIBLE: Donald L. Schneider, Jr.
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Duke Energy Ohio

Case No. 17-1263-EL-SSO

OCC Fourth Set Interrogatories
Date Received: August 31,2017

OCC-INT-04-204

REQUEST:

Referring to Mr. Schneider’s testimony generally, and to Attachment DLS-1 specifically.

a.

Does the proposed transition to the mesh environment involve the replacement
of Echelon meters with Itron meters? If not, please explain how the Echelon
meters will communicate with the Cisco Connected Grid Routers (CGRs).

If the proposed transition to the mesh environment does involve the
replacement of Echelon meters with Itron meters, please quantify the portion
of the AMI transition capital ($143.4 million) which relates to i) new meters;
ii) new meter installation; iii) new gas meter modules; iv) new gas meter
module installation; v) Cisco CGRs; vi) CGR installation; vii) all other
devices/software (please list).

Please provide the results of any cost analyses the Company completed to
evaluate options which avoid replacing the Echelon meters, including, but not
limited to:

i.  Replacing the communications cards in the Echelon meters with
communications cards which could be read directly by the public 4G
cellular network;

ii. Replacing the communications cards in the Echelon meters with
communications cards which could be read by the Cisco Connected
Grid routers;

iii. Replacing the communications network, including the
communications cards in the Echelon meters, with the L&G
communications network solution Ericsson is now using;

iv.  Replacing the communications nodes with Ericsson’s SGN 3200
product; and

v.  Other scenarios to avoiding Echelon meter replacement the Company
may have considered.

If any of the options which avoid replacing the Echelon meters is infeasible,
please explain the nature of such infeasibility.
Please quantify the current (December 31, 2016) book value of:

i.  Existing Echelon meters;

ii.  Existing Ambient Communications nodes; and

iii. EDMS.

Please explain whether or not the $143.4 million capital required for the
proposed transition to a Mesh environment includes Company return on
equity or interest on debt.
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g. Assuming the Company’s current authorized rate of return, debt-equity ratio,
cost of capital, weighted average debt interest rate, 7.73% discount rate, and
20-year asset life, please estimate the net present value of the $143.4 million
capital required for the proposed transition to a mesh environment. Please
provide details of this calculation in Excel native format with formulas intact.

h. Using the same assumptions listed in (g) above, please estimate the NPV to
customers of the $143.4 million capital required for the proposed transition to
a mesh environment using a 15-year asset life. Please provide details of this
calculation in Excel native format with formulas intact.

i. Using the same assumptions listed in (g) above, please estimate the net
present value of the $143.4 million capital required for the proposed transition
to a mesh environment using a 10-year asset life. Please provide details of
this calculation in Excel native format with formulas intact.

j- Provide any cost benefit analysis prepared by the Company’s proposed AMI
transition investment using the same categories and methodologies required to
Justify the Company’s original AMI investment in 2009.

RESPONSE:
a. Yes.
b. See response to OCC-INT-02-009.

c. Objection. This Interrogatory is overly broad and unduly burdensome, given
that it seeks information that is unlimited as to time and that is neither relevant
to this proceeding nor likely to lead to the discovery of admissible evidence in
this proceeding. Without waiving said objection, to the extent discoverable,
and in the spirit of discovery, Duke Energy Ohio cannot confirm the OCC’s
claim that certain “options” it contemplates would actually allow Duke
Energy Ohio to “avoid replacing the Echelon meters”. These “options™
appear to require development of a new and unique AMI solution which
would not be in service elsewhere in North America, presenting similar issues
we have today with the Ambient/Echelon AMI solution. Duke Energy Ohio’s
proposed solution is a marketable proven AMI solution that Duke has chosen
to standardize across all jurisdictions, keeping AMI systems and inventory
costs down.

i.  Duke Energy Ohio did not perform a formal cost analysis for this
exact “option”.

ii.  Duke Energy Ohio did not perform a formal cost analysis for this
exact “option”.

iii. Duke Energy Ohio did not perform a formal cost analysis for this
exact “option”.

iv.  Duke Energy Ohio did not perform a formal cost analysis for this
exact “option”.

v.  Attachment DLS-1 represents Duke Energy Ohio’s cost analysis of
avoiding Echelon meter replacement.
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d. Objection. This Interrogatory is overly broad and unduly burdensome, given
that it seeks information that is unlimited as to time and that is neither relevant
to this proceeding nor likely to lead to the discovery of admissible evidence in
this proceeding. Without waiving said objection, to the extent discoverable,
and in the spirit of discovery, Duke Energy Ohio cannot confirm the OCC’s
claim that certain “options” it contemplates would actually allow Duke
Energy Ohio to “avoid replacing the Echelon meters.” Duke Energy Ohio
neither confirms nor denies whether any of the “options contemplated by the
OCC are infeasible.

e. 1. The Net Book Value of Echelon meters as of December 31, 2016, was
$49,053,660.
ii. The Net Book Value of communication nodes as of December 31, 2016,
was $89,843,793 (includes electric and gas).
iii. The Net Book Value of EDMS as of December 31, 2016, was $0

f. The figure is the cash expenditure projected for the capitalized portion of the
project; consequently, it excludes any carrying costs (debt or equity).

g The question assumes that the currently authorized weighted-average cost of
capital equals the discount rate. Therefore, the NPV equals $143.4 million.

h. See response to OCC-INT-02-007(g).
i. See response to OCC-INT-02-007(g).
j-  Duke Energy Ohio did not perform such a cost analysis.

PERSON RESPONSIBLE:

Donald Schneider, Jr.
Donald Schneider, Jr.
As to Objection - Legal
As to response - Donald Schneider, Jr.
Legal

Cindy Lee

Donald Schneider, Jr.
Donald Schneider, Jr.
Donald Schneider, Jr.
Donald Schneider, Jr.
Donald Schneider, Jr.

c o

CEE@ e A
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Duke Energy Ohio

Case No. 17-0032-EL-AIR, et al.

OCC Third Set of Interrogatories - Stipulation
Date Received: May 11, 2018

OCC-INT-03-073

REQUEST:

Regarding the infrastructure modernization plan under “component three” of the
PowerForward Rider:

a)

b)

Does Duke intend to replace residential Echelon meters with Itron meters (or
other meters compatible with the mesh system) before any such infrastructure
modernization plan is approved?

If your answer to (a) is yes, please state, using the best available information, how
many residential Echelon meters will be replaced and over what period of time,
the projected cost of replacing such meters, how Duke will determine which
meters to replace, and how the Stipulation proposes for Duke to charge customers
for the cost of such meters.

Does Duke expect that the infrastructure modernization plan will include a
proposal to replace all residential Echelon meters with Itron meters (or other
meters compatible with the mesh system)?

RESPONSE:

a)

b)
c)

The Ohio AMI Transition, which will replace Echelon AMI meters with Itron
AMI meters, is a separate, independent effort from component three of the
PowerForward Rider. The Ohio AMI Transition will proceed as proposed in the
Testimony of Don Schneider, while component three of the PowerForward Rider
will require a separate proceeding and subject to hearing, the timelines of which
cannot be assumed at this time.

See response to OCC-INT-03-073(a).

See response to OCC-INT-03-073(a).

PERSON RESPONSIBLE: Donald L. Schneider, Jr.
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Duke Energy Ohio

Case No. 17-0032-EL-AIR, et al.

OCC Fifth Set of Interrogatories - Stipulation
Date Received: May 23, 2018

OCC-INT-05-110

REQUEST:

If Duke it (sic) not able to request recovery of the costs of replacing its Echelon meters
with Itron meters (and associated capital costs) through Rider DCI, how does Duke
propose to recover those costs from ratepayers? In your response, identify the “next base
electric rate case” in light of the Stipulation pending in this proceeding as that term is
used in Duke’s response to OCC-INT-09-184 in Case No. 17-32 as referenced in Duke’s
response to OCC-STIP-INT-03-074.

RESPONSE:

(@)

(®)

Objection. This Interrogatory is vague, ambiguous, and unduly burdensome. The
question is susceptible to different interpretations and Duke Energy Ohio would
have to engage in speculation or conjecture to ascertain the intended meaning of
this requestThe question necessarily assumes that the Stipulation is either
modified or rejected by the Commission. In any event, the Company reserves the
right to seek recovery as part of its next rate case or in some other forum, e.g.,
PowerForward.

Objection. This Interrogatory is vague, ambiguous, and unduly burdensome. The
question is susceptible to different interpretations and Duke Energy Ohio would
have to engage in speculation or conjecture to ascertain the intended meaning of
this request The question necessarily assumes that there would be a modification
of the Stipulation that may void all other components of the Stipulation. Duke
Energy Ohio cannot predict the timing of the next rate case if the Stipulation is
voided.

PERSON RESPONSIBLE: As to the objection - Legal

As to the response - William Don Wathen Jr.
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Duke Energy Ohio

Case No. 17-0032-EL-AIR, et al.

OCC Third Set of Interrogatories - Stipulation
Date Received: May 11,2018

OCC-INT-03-091
REQUEST:
Does Duke intend to design and implement the battery storage project as a stand-alone
system owned and operated by Duke? If not, please describe how Duke will integrate the
project with its distribution and transmission system and who will own and/or operate the
battery storage facility.
RESPONSE:
The proposed battery storage system will be integrated with the Company’s distribution
system, and will be owned and operated by Duke Energy Ohio.

PERSON RESPONSIBLE: Zachary Kuznar
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Duke Energy Ohio
Case No. 17-0032-EL-AIR, et al.
OCC Third Set of Interrogatories - Stipulation
Date Received: May 11, 2018
OCC-INT-03-054
REQUEST:
Referring to the Reliability Standards section on page 13 of the Stipulation and
Recommendation, what is the total number of battery storage project(s) that are being
proposed during the term of the ESP?
RESPONSE:
The total number of projects has not been determined at this time.

PERSON RESPONSIBLE:

Zachary Kuznar
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Duke Energy Ohio
Case No. 17-0032-EL-AIR, et al.
OCC Third Set of Interrogatories - Stipulation
Date Received: May 11,2018
OCC-INT-03-055
REQUEST:
Referring to the Reliability Standards section on page 13 of the Stipulation and
Recommendation, what is the total size and capacity of each battery storage project that
is being proposed during the term of the ESP?
RESPONSE:

The final size and capacity of each storage project has not been determined at this time.
The Company expects to deploy a total of about 10 megawatts.

PERSON RESPONSIBLE:

Zacharay Kuznar
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Duke Energy Ohio

Case No. 17-0032-EL-AIR, et al.

OCC Fifth Set of Production of Documents - Stipulation
Date Received: May 23,2018

OCC-POD-05-043
REQUEST:

In Duke’s response to OCC-STIP-INT-03-062, the Company states that the estimated
cost of 10 MW of energy storage projects is $2.00/watt based on “industry knowledge”
and “prior experience.”

a) Provide the documents relied upon by Duke in this response with respect to the
“industry knowledge” relating to the costs of the proposed 10 MW of energy
storage projects.

b) Provide the documents relied upon by Duke in this response with respect to
Duke’s “prior experience” relating to the costs of the proposed 10 MW of energy
storage projects.

RESPONSE:
a)See for example, OCC-POD-05-043 Attachment A, specifically slide

28. Additionally, the Company is engaged in projects in other jurisdictions that provide
insight into current market conditions.

b) See response to a. above.

PERSON RESPONSIBLE: Zachary Kuznar
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PUCO Case No. 17-0032-EL-AIR et al.
OCC-POD-05-043 ATTACH A
Page 1 of 105

U.S. Energy Storage Monitor:
2017 Year In Review and Q1 2018 Full Report

research

research

is now Wood Mackenzie
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PUCO Case No. 17-0032-EL-AIR et al.
OCC-POD-05-043 ATTACH A
Page 2 of 105

Contents
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2. Energy Storage Market Overview 9
3. Technology, System Price and Vendor Trends 26
4. Section 201 Trade Case Impacts on U.S. Storage 41
5. Front-of-the-Meter Market Trends 48
6. Behind-the-Meter Market Trends 68
7. Non-Residential Market Trends 77
8. Residential Market Trends 86
9. Appendices 95
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PUCO Case No. 17-0032-EL-AIR et al.
OCC-POD-05-043 ATTACH A
Page 3 of 105

About This Report

U.S. Energy Storage Monitor is a quarterly publication of GTM Research and the Energy Storage Association (ESA). Each quarter, we gather data on U.S. energy storage
deployments, prices, policies, regulations and business models. We compile this information into this report, which is intended to provide the most comprehensive, timely
analysis of energy storage in the U.S.

Notes:
¢ All forecasts are from GTM Research; ESA does not predict future pricing, costs or deployments
e References, data, charts and analysis from this report should be attributed to “GTM Research/ESA U.S. Energy Storage Monitor”

Media inquiries should be directed to Mike Munsell from GTM Research (munsell@gtmresearch.com) or Ellen Backus with the Energy Storage Association (202.765.2800)

For more information or to purchase the full report, visit www.energystoragemonitor.com.

Energy
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GTM Research / ESA | U.S. Energy Storage Monitor 2017 Year In Review and Q1 2018
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PUCO Case No. 17-0032-EL-AIR et al.
OCC-POD-05-043 ATTACH A
Page 4 of 105

License

Ownership Rights

All reports are owned by Greentech Media, a Wood Mackenzie Business, and utilize data and information jointly owned by Greentech Media and the Energy Storage
Association. The report and underlying data and information are protected by United States Copyright and international copyright/intellectual property laws under
applicable treaties and/or conventions. User agrees not to export any report into a country that does not have copyright/intellectual property laws that will protect
Greentech Media’s rights therein.

Grant of License Rights

Greentech Media, a Wood Mackenzie Business, hereby grants user a personal, non-exclusive, non-refundable, non-transferable license to use the report for research purposes only
pursuant to the terms and conditions of this agreement. Greentech Media retains exclusive and sole ownership of each report disseminated under this agreement. User agrees not to
permit any unauthorized use, reproduction, distribution, publication or electronic transmission of any report or the information/forecasts therein without the express written permission
of Greentech Media. Users purchasing this report may make a report available to other persons from their organization at the specific physical site covered by the agreement, but are
prohibited from distributing the report to people outside the organization, or to other sites within the organization.

Disclaimer of Warranty and Liability

Greentech Media, a Wood Mackenzie Business, has used its best efforts in collecting and preparing each report.

Greentech Media, its employees, affiliates, agents, and licensors do not warrant the accuracy, completeness, correctness, non-infringement, merchantability, or fitness for a particular
purpose of any reports covered by this agreement. Greentech Media, its employees, affiliates, agents, or licensors shall not be liable to user or any third party for losses or injury caused
in whole or part by our negligence or contingencies beyond Greentech Media’s control in compiling, preparing or disseminating any report or for any decision made or action taken by
user or any third party in reliance on such information or for any consequential, special, indirect or similar damages, even if Greentech Media was advised of the possibility of the same.
User agrees that the liability of Greentech Media, its employees, affiliates, agents and licensors, if any, arising out of any kind of legal claim (whether in contract, tort or otherwise) in
connection with its goods/services under this agreement shall not exceed the amount you paid to Greentech Media for use of the report in question.

Energy

soee  gtmresearch 3

Association

GTM Research / ESA | U.S. Energy Storage Monitor 2017 Year In Review and Q1 2018
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PUCO Case No. 17-0032-EL-AIR et al.
OCC-POD-05-043 ATTACH A
Page 5 of 105

Scope of This Report

Capacity Metrics: In general, the electric utility sector uses the term “capacity” to refer to power capacity (i.e., megawatts). We report energy storage capacity and deployments in power
capacity (measured in watts) and energy capacity (measured in watt-hours). All of our data sources (details on data sources provided in Appendix), including program administrators,
utility companies, utility commissions and system operators, currently track and report energy storage queue, deployments and interconnections in terms of power capacity: watts,
kilowatts or megawatts. GTM Research converts data in energy capacity (watt-hours, kilowatt-hours or megawatt-hours) using a mix of publicly available and survey data, and multiplying
by discharge duration (hours). In keeping with industry convention, GTM Research defines capacity in terms of the interconnected power capacity, and not in terms of the flexible
resource capability a given storage asset can provide (charging and discharging).

Please note that some projects are publicly announced based on flexible resource capacity. For these projects, the announced capacity may differ from our capacity totals.

Historical Deployment Data: The report is titled “Q1 2018” to reflect the release quarter, but it covers historical deployment data ending Q4 2017. More details on deployment reporting
methodology are available in the Appendix.

Segments: We report energy storage capacity data in three segments: residential, non-residential and front-of-the-meter. Projects that are deployed on the end-customer side of the meter
(i.e., behind the meter) are reported as falling in either the residential or non-residential segment. The non-residential segment includes commercial, industrial, education, military and
nonprofit deployments, but excludes uninterruptible power supply. Regardless of their size, projects that are deployed on the utility side of the meter (i.e., in front of the meter) are
reported in the front-of-the-meter segment. In some cases, we differentiate these as “distribution domain” and “transmission domain” to clarify the point of interconnection.

Technologies: Electrochemical (batteries) and electromechanical technologies, excluding pumped hydro, are included in the historical deployment and forecast data.

Market Size: Market size is reported in megawatts (or kilowatts) and megawatt-hours (or kilowatt-hours) of deployments (i.e., interconnected and operational) by year and segment, as
well as in U.S. dollars based on system price estimates and annual deployments.
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Q4 2017 U.S. Energy Storage Scorecard

Q4 2017 Q4 2016 Change

Total Deployments (MWh) Down 57%

Front-of-the-Meter Deployments (MWh) 230 2133 Down 89%
Behind-the-Meter Deployments (MWh) 77.0 16.7 Up 362%
Total Deployments (MW) 62.0 140.9 Down 56%
Front-of-the-Meter System Price — 2 Hr. ($/kW) $1,200-51,700, median $1,450 $1,350-51,800, median $1,550 Down 6%
Front-of-the-Meter Pipeline (MW) 15,832 10,497 Up 51%

Energy
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2017 U.S. Energy Storage Scorecard

Change

Total Deployments (MWh) 431

340 Up 27%
Front-of-the-Meter Deployments (MWh) 281 257 Up 10%
Behind-the-Meter Deployments (MWh) 150 84 Up 79%
Total Deployments (MW) 215 231 Down 7%
Front-of-the-Meter System Price — 2 Hr. ($/kW) $1,313-51,800, median $1,538 $1,400-52,125, median $1,700 Down 10%
Cumulative Five-Year Forecast (MW) 10,242 (2019-2023) 7,549 (2018-2022) Up 36%
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2017: A Transition Year for Energy Storage Market as Stage Set for Massive Growth

Total U.S. energy storage deployments reached 431 MWh in 2017, a 27% increase from the 340 MWh in 2016.
* In megawatt terms, total capacity dropped 7% to 215 MW in 2017 from 231 MW in 2016

« Trend signifies the increased focus on longer-duration systems as the front-of-the-meter (FTM) market shifts from short-duration applications (e.g., P/M’s RegD market) to longer-
duration applications like resource adequacy and renewable integration

Front-of-the-meter markets saw modest 10% growth, up to 281 MWh in 2017.

¢ The final Aliso Canyon projects came online in early 2017 but interconnection of several large projects slipped into 2018

e FTM storage capacity in megawatt terms fell by 22% in 2017, again signifying the shift from short-duration to long-duration applications

In contrast, behind-the-meter (BTM) deployments reached a record-setting 70 MW in 2017, nearly the same as 2015 and 2016 combined.

¢ The residential market led the charge with 248% year-over-year growth, while non-residential grew 33% over the same period

¢ BTM deployment growth was driven primarily by California’s Self-Generation Incentive Program and other markets including Hawaii, Massachusetts and New York
The Section 201 tariffs on imported solar products cast a shadow over the energy storage market

e The solar trade case will have negative effects on storage growth, though the declines will be modest: For 2018-2022, forecasts decreased by 3% for residential, 4% for
non-residential and 4% for FTM (note these declines are affected by additional factors including softening of the Arizona and New Jersey markets)

Click here to be taken to Section 4, an in-depth analysis of Section 201’s effect on the energy storage sector.
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The U.S. Deployed 62 MW of Energy Storage in Q4 2017
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The U.S. Deployed 100 MWh of Energy Storage in Q4 2017
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U.S. Q4 2017 Deployments in Megawatts Down 56% From Previous Year

U.S. Quarterly Energy Storage Deployments by Segment (MW)

160

Market grew 46% QOQ, from 42.5 MW in Q3 2017 to 62 MW in Q4 2017
Market declined 56% YOY, mostly thanks to the record set in Q4 2016 by
the Aliso Canyon projects

140
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Behind-the-meter deployments accounted for 55% of total MW deployed
in Q4 2017, up from last quarter’s share of 27%. The BTM market saw
strong growth across multiple state markets in Q4 2017.
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U.S. Q4 2017 Deployments in Megawatt-Hours Down 57% From Previous Year

U.S. Quarterly Energy Storage Deployments by Segment (MWh)

250

Market grew 126% QOQ, from 24.9 MWh in Q3 2017 to 77 MWh in Q4 2017. This mainly
200 resulted from a quadrupling of the non-residential market in MWh terms.
YOY the market declined 57%, as Q4 2016 saw record MWh deployments thanks to the
Aliso Canyon projects.
150 Behind-the-meter deployments made up 77% of deployments in MWh terms, up from last
share’s quarter of 56%. Though the highest BTM deployments in absolute terms since Q1
2013, this is still not the highest share the BTM space has achieved over that period.
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Residential Market Grows More Than 95% QOQ, Led by California and Hawaii
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Non-Residential Market Triples QOQ as California Market Experiences New Installation Wave

Non-Residential Market (MW) Non-Residential Market (MWh)
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Front-of-the-Meter Market Looks back At Aliso One Year Later, Deployments Can’t Compete
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Behind-the-Meter Segment Saw a Record 1,627 Deployments
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Front-of-the-Meter Deployments Spike, Depending on the Method Used to Aggregate DERs

Front-of-the-Meter Market (Number of Deployments)

16 15
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Top Energy Storage Markets, Q4 2017: Texas Leads FTM, California Dominates BTM

Top 3 Markets by Segment in Q4 2017 (Power Capacity)

Rank Residential Deployments (kW) Rank Non-Residential Deployments (kW) Rank Front-of-the-Meter Deployments (MW)
1 California 3,829 1 California 21,782 1 Texas 21.8
2 All Others* 2,530 2 All Others* 1,493 2 All Others* 6.0
3 Hawaii 2,221 3 New York 500 3 - -

*GTM Research is currently monitoring eight individual markets: Arizona, California, Hawaii, Massachusetts, New Jersey, New York, PIM and Texas.

Source: GTM Research

¢ California and Hawaii remain residential market leaders for single state markets, with the former deploying 3.8 MW and the latter deploying 2.2 MW in Q4 2017, records for both
markets. Many of California’s residential deployments were boosted by the Self-Generation Incentive Program, while Hawaii saw a surge in applications as a result of the Customer
Self-Supply program. Puerto Rico also experienced a fair amount of market activity, as market players responded to calls for resilience projects in the wake of hurricane damage.

California remains the king of the hill for the non-residential storage market with 21.8 MW deployed in Q4 2017, which constitutes 86% market share. The “other markets”
category came in second with systems deployed in regions across the country, from the Northeast (New Hampshire), the Southeast (Alabama and Florida) and the Plains (lowa).
Like the residential market, Puerto Rico also saw a fair amount of market activity for non-residential resilience-focused projects.

Texas led the front-of-the-meter market for the second straight quarter, thanks to three projects totaling 21.8 MW. “Other markets” came in second, with deployments in states
such as Florida and Tennessee.
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Top Energy Storage Markets, 2017: California Rules BTM Market, Texas Leads FTM

Top 3 Markets by Segment in 2017 (Power Capacity)

Rank LESEENE] Deployments (kW) Rank Non-Residential Deployments (MW) Rank Front-of-the-Meter Deployments (MW)
1 California 6,544 1 California 45.1 1 Texas 51.8
2 All Others* 5,859 2 All Others* 2.4 2 California 435
3 Hawaii 4,332 3 New York 1.8 3 Arizona 25.0

*GTM Research is currently monitoring eight individual markets: Arizona, California, Hawaii, Massachusetts, New Jersey, New York, PIM and Texas.

Source: GTM Research

¢ California was the undisputed BTM market leader for both the residential and non-residential segments, retaining its title from previous years. A combination of SGIP and
procurement programs continue to drive the market.

e Texas came in first for the front-of-the-meter market, primarily driven by ERCOT’s frequency regulation market. California came in second, thanks in large part to the final Aliso
Canyon projects, which were deployed in Q1 2017.

* The strength of the “other markets” category reveals the diversity of regions that are seeing storage activity, including the Northeast, Southeast and West. Individually, these
markets are quite small but they are rapidly becoming interesting in their own right. GTM Research plans to expand our state market coverage in the next iteration of this report.
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Top Energy Storage Markets’ Cumulative Deployments Since Q1 2013

Top 3 Markets by Segment, Q1 2013-Q4 2017 (Power Capacity)

Rank  Residential  Deployments (kW) Rank  Non-Residential  Deployments (MW) Rank Front-of-the- Deployments (MW) Rank Total Deployments (MW)

Meter
1 All Others* 10,013 1 California 111.7 1 California 279.9
PIM (excl. NJ) 260.3
S *
2 California 9,645 2 All Others’ 6.2 5 Elifemie 1586 2 PJM (excl. NJ) 262.9
3 Hawaii 6,273 3 New York 4.1 3 All Others* 953 3 All Others* 1115

* GTM Research is currently monitoring eight individual markets: Arizona, California, Hawaii, Massachusetts, New Jersey, New York, PIM and Texas,

Source: GTM Research

« California holds the non-residential market in a vise grip with no signs of letting up. As more funding from SGIP is distributed and more systems come online via grid service programs,
this is likely to continue. As other states initiate grid service programs and policies supporting energy storage, competition for second place will intensify with states like New York and
Massachusetts as likely contenders.

California is also the largest single state market for residential storage, with 32% of cumulative deployments between Q1 2013 and Q4 2017. Hawaii has a strong showing at second
place where it is likely to remain, thanks to encouraging economics for solar-plus-storage under the Customer Self-Supply program.

PIM (excl. NJ) remains the FTM market leader, though the majority of these megawatts are from legacy projects for the RegD market deployed between 2013 and 2016. California is
inching closer to PIM, and will likely overtake it as systems procured under AB 2514 continue to come online.
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U.S. Energy Storage Annual Deployments Will Reach 3.3 GW by 2023

U.S. Annual Energy Storage Deployment Forecast, 2012-2023E (MW)
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2018-2022 Cumulative Energy Storage Outlook Lowered by 0.3 Percent

Changes to U.S. Annual Energy Storage Deployment Forecast, 2018€-2023E (MW)
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Our 2018-2022 outlook shrank by 24 MW, dropping 0.3% versus our previous
forecast. The biggest change is in 2019, which is down 9% versus the previous
outlook; some of that change results from the Section 201 trade case, which will
have the most affect on the 2019 market.

The biggest changes to the outlook were from the front-of-the-meter market for
2018-2022, where GTM Research raised the cumulative outlook by 140 MW given
utility resource planning in states like Arizona, Hawaii and Massachusetts. Section
201 did have the effect of lowering forecasts across all 3 segments, but the
cumulative percentage effect is lower than for the solar market as solar
developers seek to use storage as a value-add offering for behind-the-meter
customers, improving BTM economics and standalone storage demand for both
non-residential and FTM markets.

1,998 2,604 3,327
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The U.S. Market Will Grow to 9.5 GWh by 2023

U.S. Annual Energy Storage Deployment Forecast, 2012-2023E (MWh)

10,000 o413
g 9,000 * The U.S. storage market will grow 22x between 2017 and 2023
S * The annual market will cross 1 GWh in 2018 thanks to procurement programs
% 8,000 and improved economics. The market will pass the 5 GWh market by 2021.
£ 5000  Average discharge durations are increasing as value streams pursued will require 6,969
3’; ! multi-hour durations (capacity, load-shifting, etc.)
5 6000
£ 5,301
[
£ 5000
o
o
& 4,000 3,694
[0}
&
5 3,000
o )
& 2,273
>
@ 2,000
2 1,233
&
1,000 340 431
85 51 89 168
. = B
2012 2013 2014 2015 2016 2017 2018E 2019E 2020E 2021E 2022E 2023E
W Residential H Non-Residential ® Front-of-the-Meter
Source: GTM Research
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Energy Storage Will Be a $3.8 Billion Market by 2023

U.S. Annual Energy Storage Market Size, 2012-2023E (Million $)

$4,000 3770
& * U.S. storage market will grow 12x in dollar value between 2017 and 2023
5 $3,500 « Market will cross threshold of $1B annual market value in 2019
= * In 2023, U.S. energy storage market’s annual value will reach $3.8B 2951
3 <3000 8y 8 $2,
I
=
© $2,500 $2,429
<
S
o $2,000 $1,814
an
©
3 $1,500
R $1,260
@
& $1,000 $769
©
2
& $500 $249 ; $297 $314 $302
$111 135
o Hl - == I H
2012 2013 2014 2015 2016 2017 2018E 2019€ 2020E 2021E 2022E 2023E

W Residential W Non-Residential H Front-of-the-Meter

Source: GTM Research
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3. Technology, System Price and Vendor Trends

GTM Research / ESA | U.S. Energy Storage Monitor 2017 Year In Review and Q1 2018
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Quarterly Energy Storage Deployment Share by Technology (MW %)
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“Other” includes flywheel and unidentified energy storage technologies.

Source: GTM Researct
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Li-ion held 98.8% market
share in Q4 2017, leading
the market for the 13t
straight quarter

Lead-acid came in second,
with 1.1% market share,
followed by vanadium
redox flow with 0.2%
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Front-of-the-Meter System Price Trends in Q1 2018

Front-of-the-Meter Price Trends Q1 2018 and 2020E, 4-Hour (S/kW) Front-of-the-Meter Price Trends Q1 2018 and 2020E, 2-Hour (S/kW)

$3,000 $2,000

High - $2,600 High - $1,700

$2,500
s High - $2,200 S 1500 High - 51,450
=z =z
Q $2l000 @ -
2 Median - $1,750 8 Median - $1,150
@ Low - $1,700 2 Low- $1,200
] ow - " I
; sllsoo - 'g SLOOO -
£ Low - $1,375 £
I € Low - $850
2 $1,000 2
> >
& 4500

$500
$0 $0
Front-of-the-meter (4-hour) Q1 Front-of-the-meter (4-hour) Front-of-the-meter (2-hour) Q1 Front-of-the-meter (2-hour)
2018 2020E 2018 2020E
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Front-of-the-Meter System Price Trends in Q1 2018 (Cont.)

Front-of-the-Meter Price Trends Q1 2018 and 2020E, 30-Minute (S/kW)

For front-of-the-meter applications, we track three types of systems:

o Long-duration applications: Used for 4-hour applications such as capacity
$1,000

High - $975 Medium-duration applications: Used for 2-hour applications such as time-shifting

Short-duration applications: Used for 30-minute power applications such as

$800 High - 5800 frequency regulation

Note that GTM Research has updated its system price reporting methodology for front-

of-the-meter 4-hour and 2-hour duration systems. Going forward, all system prices will
$600 Low- $700

be reported in S/kW. These prices are for a front-of-the-meter lithium-ion battery system,

without any special interconnection requirements and not associated with specific
lowi=SB7E projects being deployed in Q4 2017. Pricing data is considered sensitive by vendors and
developers, given the number of projects that are being deployed and the varying project
cycles. This system-price data is instead estimated for projects deployed today based on
the results of the bottom-up cost survey from interviews with vendors across the value
chain, including battery vendors, system integrators and developers.

$400

System Price Ranges ($/kW)

$200

* It should be emphasized that system prices do not change linearly with discharge
duration, as the cost of some balance-of-system components scale with power while
$0 ) )
Front-of-the-meter (30-minute) Q1  Front-of-the-meter (30-minute) others scale with the energy capacity of the system.
2018 2020E
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Historical System Price Trends: Front-of-the-Meter Long- and Medium- Duration Prices Held

Flat Across 2017

Historical System Price Trends: Front-of-the-Meter (4-Hour, $/kW)

With few new front-of-the-meter projects deployed in

the past several months, prices have held relatively

$2,400 SAGED SR SAEED SBEED A steady for long (4-hour) and medium (2-hour) duration
$2,200 $2,100 $2,100 $2,100 $2,100
$1,600 51,800 $1,700 $1,700 $1,700 $1,700 systems across 2017.
$800 ¢ Front-of-the-meter pricing for 4-hour duration systems
© remained flat in Q1 2018 but the pricing for 2-hour
Q12017 Q22017 Q32017 Q42017 Q12018 duration systems dropped by 6% on high and median and
Front-of-the-meter (4 hour, $/kW) - High Front-of-the-meter (4 hour, $/kW) - Low @ Front-of-the-meter (4 hour, $/kW) - Median by about 8% on the low end from Q4 2017 to Q1 2018.

Further system-price declines are anticipated in future

Source: GTM Research

quarters, enabled by higher contracted deployment

Historical System Price Trends: Front-of-the-Meter (2-Hour, $/kW) volumes and driven by factors such as:

o Reduction in battery-rack pricing, including batteries,

$2,800

$2,600 g $2,600 wiring, racking and battery management systems.
$2,400 $2,500 0 5 400 g $2,400 g $2,400 . g g y g Y

2,200 o .
$2,000 $2,000 $1,900 o Decline in balance-of-system (BOS) costs, driven by
1,800 & $1,800 & $1,800 [ $1,800 [§ $1,800 & $1,800 4 1,800 @ $1,800 @ $1,800 @ $1,800 ; S ) -
$1,600 551’600 331,600 $ $ $ $ $1,700 I $1,700 I $1,600 ;550 $$1 0 21’550 $ 1,700 innovation, improvements in system design and engineering
51,5008 <1 400M 51400® $1,400® 51,4008 51,4008 37200 27350 M 7 $1,500 B¢1 450
$1,200 ' ' ! ’ ! ’ 7 $1,300™ $1,300™ $1,300 1,200 and emergence of alternate system architectures as the
$800 result of greater renewable integration.

Q42014 Q12015 Q22015 Q32015 Q42015 Q12016 Q22016 Q32016 Q42016 Q12017 Q22017 Q32017 Q42017 Q12018

Front-of-the-meter (2 hour, $/kW) - High Front-of-the-meter (2 hour, $/kW) - Low  ® Front-of-the-meter (2 hour, $/kW) - Median
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Historical System Price Trends: Front-of-the-Meter Short-Duration System Prices Declined

Through 2017

Historical System Price Trends: Front-of-the-Meter (30-minute, $/kW)

$1,300

$1,100

$900

$700

$500

$1,200 g $1,200 @ $1,200
$1,100
$1,050 @ $1,050 @ $1,050
$1,000 [ $1,000 [ $1,000 $1,000 g $1,000
$975
$950
$925
$900 $900 $900
$875 $875
$850
$825
$800 $800 $800 $800
$750 $750 $750 $750 $750 $750
$700
Q32015 Q42015 Q12016 Q22016 Q32016 Q42016 Q12017 Q22017 Q32017 Q42017 Q12018

Front-of-the-meter (30 minute, $/kW) - High
® Front-of-the-meter (30 minute, $/kW) - Median

Source: GTM Research

Front-of-the-meter (30 minute, $/kW) - Low

GTM Research / ESA | U.S. Energy Storage Monitor 2017 Year In Review and Q1 2018

¢ As more front-of-the-meter systems were deployed for
power applications (short duration), prices for these
systems came down across 2017 as more detailed
information on several projects getting installed became
available. High-end prices declined by more than 10% from
Q12017 to Q1 2018.

Deployments surged further in Q4 2017 and hence
prices for these 30-minute duration systems continued
to fall in Q1 2018. High, median and low prices came
down by more than 5% from Q4 2017 to Q1 2018.

Looking ahead, the decline in short-duration system
prices will be largely driven by reductions in balance-of-
system costs. BOS costs currently make up more than
50% of the short-duration system price stack and thus
they represent a tremendous opportunity to bring down
system-level prices.
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Behind-the-Meter System Price Trends in Q1 2018

Behind-the-Meter Price Trends, Q1 2018 ($/kW) Note that GTM Research has updated its system-price reporting methodology for behind-

the-meter residential and non-residential systems. Going forward, all system prices will be

$4,500 reported in $/kW. All quoted prices are for systems using lithium-ion batteries with 2-hour
High - $4,000 discharge durations and without any special interconnection requirements. Residential
$4,000 prices are higher than system prices quoted publicly by several markets players; this
g $3,500 disconnect stems from the fact that GTM Research’s reported prices reflect fully installed
" systems including the cost of installation, interconnection applications and metering, while
g $3,000 Median - $2,900 62750 in contrast, system vendors often quote prices for systems sold to installers.
}E o500 LR ¢ Both residential and non-residential system prices dropped in Q1 2018. Several companies
E Y have been heavily focused on bringing down the prices for behind-the-meter systems.
f>; 42,000 Median - $1,825 Median prices for non-residential systems declined by 4% from Q4 2017, while the low
Low - $2,000 end of the price range also fell by 6%. Non-residential deployments saw a tremendous
$1,500 _ growth, more than 3x from Q3 2017 to Q4 2017. This huge growth in system deployments
Low - $1,500 led to increased competitiveness in the market, thus driving down non-residential system
$1,000 prices even further in Q1 2018.
<500 ¢ Residential system prices remained flat on the high end, but median prices dropped by 3%
and low prices fell by 5%. On a quarter-over-quarter basis, the residential market more
%0 than doubled in Q4 2017 vs. Q3 2017. Continued growth in market competition, greater
Residential Non-Residential

availability of products, and the launch of several storage pilot projects all led to system-
price reductions in the residential market in Q1 2018.

Source: GTM Research

Energy

seree  gtmresearch 32

Association

GTM Research / ESA | U.S. Energy Storage Monitor 2017 Year In Review and Q1 2018




Exhibit BRA-21
Page 35 of 106

PUCO Case No. 17-0032-EL-AIR et al.
OCC-POD-05-043 ATTACH A
Page 34 of 105

Historical System Price Trends: Behind-the-Meter Held Flat Across 2017

i i i . Non-! i i . . .

Historical System Price Trends: Non-Residential (S/kw) ¢ Non-residential system prices held flat across the low
$3,500 and high end through 2017. Median prices declined by
$3,000 $3,000 g $3,000 g $3,000 g $3,000 @ $3,000 g $3,000 $3,000@ $3,000@ $3,000 _ < 9o around 10% through the year. An increasing number of

g $2,750 @ $2,750 @ $2,750 ws2,750 ) P
$2,500 system deployments, largely driven by California’s SGIP,
$2,200 | $2,200 & $2,200 [ $2,200 & $2,200 $2,200 & $2,200 2100 2,100 2100 . = . N
$2,000 327000 ™ 377000 M $3'500 M 51500 M %1500 M %1900M %1900 21,1800 351,'800 52, 52,000 W ¢ 600 B 51000 . led to mor(.e th.an .2.>< grO\f\/th in th§ non-residential
$1,500 $1,600% $1,600% $1,600% $1,600 By 500 market. This significant increase in deployments,
$1,000 combined with manufacturing ramp-up, led to system-
Q42014 Q12015 Q22015 Q32015 Q42015 Q12016 Q22016 Q32016 Q42016 Q12017 Q22017 Q32017 Q42017 Q12018 price declines in the non-residential market.
Non-Residential - High ($/kW) Non-Residential - Low ($/kW) ® Non-Residential - Median (S/kW)

The residential market held largely flat across 2017. Q4
2017 was the only quarter across 2017 that saw largest
number of deployments by both MW and MWh, and as
a result, residential system prices only began declining

$4,500 toward the end of the year, trickling into Q1 2018.

$4,000 $4,000 g $4,000 g $4,000 g $4,000 g $4,000 @ $4,000 @ $4,000 @ $4,000 g $4,000 g $4,000 @ $4,000 @ $4,000 @ $4,000 $4,000

$3,500 I I I I I I I I I I F The behind-the-meter market was a big focus in Q4
3

Source: GTM Research

Historical System Price Trends: Residential (S/kW)

$3,000 $3,000 [§ $3,000 [ $3,000 & $3,000 B $3,000 & $3,000 § $3,000 § $3,000 § $3,000 § $3,000 § $3,000 § $3,000 § $3,000 B 500 X .

$2,500 $2,600 ™ 32,600 ™ $2,600 ™ $2,600 ™ $2,600 ™ $2,600 ™ $2,600 ' 2017 and the trend will continue across 2018. As

zi:ggg 52200 52,200 52200 % 52,200 2,200 52,100 Ws 000 storage deployments continue to grow, GTM Research

$1,000 expects soft-cost reductions in the behind-the-meter

Q42014 Q12015 Q22015 Q32015 Q42015 Q12016 Q22016 Q32016 Q42016 Q12017 Q22017 Q32017 Q42017 Q12018 market that will bring down storage prices for both
Residential - High ($/kW) Residential - Low ($/kW)  ®Residential - Median ($/kW) residential and non-residential systems.
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Storage Technology Comparison

Commercialized Energy Storage Technologies: Cost ($/kWh) Versus Cumulative U.S. Installed Capacity (MW)

$1,200

Cycle life of more than 100,000; mature
$1,000 in power quality and UPS applications
' and frequency regulation, suited for
<30-minutes duration projects

= Cycle life ranges from 300-15,000 depending on depth
E $800 of discharge, mature technology with over 600 MW of
Q utility-scale systems deployed, suited for power and
2 Cycle life of 2,500 to 4,500, suited for peak energy applications from 12-minutes to 4-hour
(:>a $600 shaving; NaS suited for 6-hour while Na-Ni suited discharge on both sides of the meter
% for 2- to 6-hour discharge applications
<
S
& %400
Oldest battery technology with cycle life of 1,000 at
$200 high depth of discharge; particularly suited to the off-
grid market and 4-hour discharge duration or longer
[
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750

Cumulative U.S. Installed Capacity (MW)

® Lithium lon ® Lead Acid ® Sodium Chemistries Flywheel

Source: GTM Research

Energy

GTM Research / ESA | U.S. Energy Storage Monitor 2017 Year In Review and Q1 2018 i‘siﬁi‘?iw gtmresearch 34




Exhibit BRA-21
Page 37 of 106

PUCO Case No. 17-0032-EL-AIR et al.
OCC-POD-05-043 ATTACH A
Page 36 of 105

Storage Technology Comparison (Cont.)

Demonstration/Pilot Phase Energy Storage Technologies: Cumulative U.S. Installed Capacity (MW)

‘ High power, low energy, cycle life of 1
" million, suited for 2-minutes or less For technologies still in early commercial/demonstration phase, costs are illustrative
power applications like frequency
regulations, voltage stabilization,
renewables smoothing and battery
support

Cycle life varies from 10,000 - 12,000, cost spreads
from $425-5750/kWh, few projects deployed, VRB
batteries furthest along while Zn-Br batteries still
nascent, suited for power and energy-centric
applications of 4- to 12-hour discharge at rated power

Cycle life still under test, suited for 2- to 12-hour discharge
applications like micogrids and off-grid projects

Cycle life of 6,000, pricing ranges from $160-
$200/kWh, demonstration phase, suited for
applications of 4 hour discharge like peak load
shaving and power centric applications

Cycle life of 3,000, suited to applications needing
4-to 20-hour discharge like microgrids and off-
grid applications

0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 4.5 5.0 55 6.0 6.5
Cumulative U.S. Installed Capacity (MW)

® Flow ® Aqueous ® Zinc-hybrid Liquid metal batteries © Ultracapacitor

Source: GTM Research
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Vendor Ecosystem: New Product/Service Announcements

Storage Tech Power Electronics

Vet Ve Software Vendor System Integrator Developer EPC/Installer Description

In November 2017, SMA announced the release of two
front-of-the-meter storage products, the Sunny Central
Storage 2750-EV-US for 1,500-volt projects and Sunny
Central Storage 2475-US for 1,000-volt projects.

¥

In December 2017, NEXTracker launched a balance-of-
-, - system solution, NX Drive, pre-engineered for lithium-

N i (Trmc ki’i’! ion batteries. These containers can be deployed for

standalone storage or paired with generation.

TrinaBESS introduced the addition of off-grid capability

Trinabess in its TrinaHome S Series, a residential energy storage
Sattay Ensray taraes wortems solution in January 2018.

In January 2018, Adara Power unveiled its new
commercial and industrial energy storage solution that
A I,:)oe EFj A ranges in size from 30 kW/65 kWh to 1 MW/2 MWh
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Vendor Ecosystem: New Product/Service Announcements (Cont.)

Storage Tech Power Electronics P
8 Software Vendor System Integrator Developer EPC/Installer Description
Vendor Vendor

Fluence, a joint venture between Siemens and AES
Energy Storage, kicked off its operations in January 2018
and rolled out its SunFlex Energy Storage Platform for
the solar-plus-storage market. Fluence also announced
a dedicated project financing program from Siemens
Financial Services.

nergy
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Vendor Ecosystem: Partnerships and M&A Activity

Upstream/Storage Power Electronics

N VERThD Software Vendor System Integrator Financier Developer EPC/Installer Description

In November 2017, Peak Power announced a

PE ﬂ K partnership with BGIS, a Canadian real estate

POWER BGIS> management service provider. Under the partnership,
Peak Power will offer the Synergy software platform to
BGIS’ clients.

Exelon and Albemarle, a major lithium supplier,

e, partnered up in December 2017 to launch a new

=~ Exelon company, Volta Energy Technologies, which provides a
model for financing energy storage technologies

A ALBEMARLE'

« In December 2017, French utility EDF expanded its
& =sapF business by moving into the behind-the-meter
L distributed storage market in the U.S.

As of January 2018, Ideal Power will supply JLM's
commercial battery and microgrid projects in California

h its 30kW dual-port Stabiliti series products.
) P witl P p
IDEAL[S)POWER JLMENERGY

Energy

sereee  gtmresearch 38

Association

GTM Research / ESA | U.S. Energy Storage Monitor

7 Year In Review and Q1 2018




Exhibit BRA-21
Page 41 of 106

PUCO Case No. 17-0032-EL-AIR et al.
OCC-POD-05-043 ATTACH A
Page 40 of 105

Vendor Ecosystem: Partnerships and M&A Activity (Cont.)

Power
f
U iezn e Electronics SELEIS System Integrator Financier Developer EPC/Installer Description
Tech Vendor Vendor Vendor

Following the acquisition of Green Charge in 2016,
Green: Engie announced in January 2018 that Green Charge
will now be rebranded as Engie Storage Services NA.

CNGIe

In January 2018, SMA and Sunrun entered into a
partnership; the the inverter maker will supply its

sunrun Sunny Boy US and Sunny Boy Storage US inverters for
E‘

Sunrun’s residential market.

S&C Electric announced in January 2018 that it will be

. . winding down its storage business and refocusing on its
1 1 core competency around medium-voltage switching and
‘ 1 protection, with a special focus on microgrids.

In February 2018, Volta Energy Technologies announced
its first investment in lonic Materials, a materials
technology company aiming to commercialize polymer
electrolyte for solid-state batteries.

ionic
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Corporate Investments in Energy Storage Reached $1.4B in 2017

Disclosed Corporate Investments in Energy Storage, 2010-Q4 2017 (Million $, Number of Deals)

5 $1,600 57 60
3
A
z $1,400 50
2 $1,200
s
< $1,000 34 20
3 g
< $800 24 30 =
3 IS
§ $600 05
2 s400 55
10
“ rm _
“ | 513 | _ 0
2012 2013 2014 2015 2016 2017
—\/C mmmm Project Financing —&—Deal Count

Source: GTM Rese

Note: The total disclosed investment in 2014 was boosted by a rumored $250 million investment in Boston-Power (shaded in the figure above); Data excludes battery materials and upstream companies. 2014 data differs from U.S. Energy Storage Monitor 2014 Year in Review
due to exclusion of EV startup Atieva and inclusion of stealth startup Fluidic Energy.

« Total corporate investments, including venture funding and project finance, reached $1.4B in 2017, with 63% of this total coming from VC investments. This amounts to a growth of 20% from 2016 when
$1.1B was invested. Notably, 2017 saw a 37% drop in project financing though VC investment more than doubled year-over-year, from $344M in 2016 to $860M in 2017.

The largest VC deal in 2017 consisted of $400M invested in Microvast by Citic Securities. The largest project financing deal was the establishment of a $250M financing facility to support

solar-plus-storage. The largest deal in Q4 2017 was a $94.4M financing facility for NRStor led by SUSI Energy Storage Fund, followed by a $66M VC investment in Battery Energy Storage
Systems by Tiger Infrastructure Partners.

2017 was marked by a fair amount of M&A activity. Highlights from year include: Enel acquiring Demand Energy (Q1), Wartsila acquiring Greensmith (Q2), Aggreko acquiring Younicos (Q3), Trane
acquiring Calmac (Q4). Furthermore, AES Energy Storage and Siemens announced their energy storage joint venture, Fluence, in July 2017 and officially launched activity in January 2018.
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4. Section 201 Trade Case Impacts on U.S. Storage
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Section 201 Solar Trade Case Possesses Implications For Storage Market

The Section 201 solar trade case dominated energy market discussions in late 2017 and early 2018. Brought forward by manufacturer Suniva in April 2017 and
supported by manufacturer SolarWorld, the trade case argued that cheap solar panels manufactured in foreign nations had caused injury to U.S. solar
manufacturing. Ultimately, the U.S. International Trade Commission (U.S. ITC) voted unanimously that injury had occurred and made recommendations to the
White House in November 2017. President Trump issued a decision in January 2018 which imposes tariffs on imported cells and modules, as well as a quota
that exempts 2.5 GW of solar cells each year from the tariff. The results of the decision begin in 2018 and will last through 2022.

Given the intertwined nature of the solar and storage markets, the Section 201 decision affects the U.S. energy storage market as well. GTM Research
previously found that the results of the trade case decision will lead to a cumulative decline of 11% in U.S. solar demand during the tariff period (2018-2022),
with 65% of this reduction coming from front-of-the-meter solar. However, the question remains: How much of an effect will the trade case have on the U.S.
energy storage market during that time?
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Section 201 Context and Results: Year 1 Module Prices to Increase by $0.10/W

April 26,2017 . May 25,2017 . September 22, 2017 . November 13, 2017 . January, 2018
) EE— Y Y EE—— Y EEEE— Y EE——
 Suniva, a U.S.-based * SolarWorld, parent * U.S. ITC votes unanimously * US.ITC * White House issues
manufacturer, company of the that serious injury recommendation decision implementing
declares bankruptcy, largest U.S. occurred due to imports. report submitted to the an ad valorem tariff
files Section 201 crystalline-silicon « Excludes Singapore, White House. dropping over four
trade petition. solar manufacturer, Canada and free trade « Suggested remedies are years per one of the
Proposes $0.40/W files for insolvency agreement countries less severe than those suggested remedies
cell tariff and citing “ongoing price (except Mexico and Korea) initially requested, but and pairing it with a
$0.78/W minimum erosion,” signs on as from remedy scope. still significant. more generous 2.5 GW
module import price. co-petitioner. cell quota.
~ ~— 4 D |

Final Decision on Section 201 Will Result in an Average $0.10/W Increase in Year 1 Prices to Modules, Stepping Down to a $0.04/W Premium by Year 4

Final Decision on Section 201 Year 1 Year 2 Year 3 Year 4

Time Period Feb. 7, 2018-Feb. 6, 2019 Feb. 7, 2019-Feb. 6, 2020 Feb. 7, 2020-Feb. 6, 2021 Feb. 7,2021-Feb. 6, 2022
Safeguard Tariff on Cells and Modules 30% 25% 20% 15%

Cells Exempted from Tariff (Quota) 2.5GW 2.5GW 2.5GW 2.5GW
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Section 201: FTM Solar-Plus-Storage Pipeline — Which Markets Will Be Affected? Which Are insulated?

California’s new-build utility
installations will be affected, but the
side effects of its existing solar
capacity (such as the notorious “duck
curve”) will exist regardless of new
build, giving storage an opportunity
to pair with existing resources.

Arizona’s solar economics, as
demonstrated by the 4.5 cent solar-
plus-storage PPA signed by utility TEP
in 2017, will allow solar-plus-storage to
flourish despite tariffs.

Texas’ solar market was on the cusp of
taking off, particularly in West Texas,
but solar tariffs will slow adoption,
limiting storage’s role.

GTM Research / ESA | US. E

gy Storage Monitor 2017 Year In Review and Q1 2018

In Minnesota, the economics for solar-
plus-storage will stall what was an
emerging market with several
innovative projects in the pipeline.

Its island setting and rich solar resources
ensure that Hawaii is still an attractive
market, and we expect its solar-plus-
storage capacity to grow despite the tariffs.

o1

. Large S+S pipeline (>10 MW)
. Medium S+S pipeline
. Some historical S+S

Massachusetts has several large
solar-plus-storage projects in the
pipeline which will be affected,
but incentive programs such as
the ACES project grants will
insulate the solar-plus-storage
market during the short-term
tariff years.

North Carolina’s emerging solar-
plus-storage market will be
dramatically affected in the short
term as economics were just
beginning to break even.

Florida resiliency concerns will
cause solar-plus-storage adoption
despite tariffs, but economics will
be affected. Legislative muscle will
be required to incentivize resiliency.
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Front-of-the-Meter Energy Storage Forecasts Dip Due to 201 but Recover for 2023

Updated Front-of-the-Meter Forecast Comparison: Solar-Plus-Storage Breakout

2,000

1,800 As tariffs drop off completely in 2022, the solar-plus-storage market swells, accelerating solar-paired

§ 1600 systems and overall deployments through 2023. By 2023 one out of every three front-of-the-meter MW
= ! installed in the U.S. will be solar-paired.
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Section 201 Causes 17% Reduction in Net Present Value for Residential Solar-Plus-Storage

SDG&E Residential Solar-Plus-Storage NPV, 2018

SDG&E Residential Solar-Plus-Storage IRR, 2018
12,000 20% 18.6%
$12, 10,785 ’ 17.2%
$10,000 8,937
15%
$8,000
2 56,000 £ 10%
> -4
3 o<
Z 44,000 =
5%
$2,000
$0 0%

M Base Case B Section 201 Case M Base Case B Section 201 Case

Source: GTM Research. Based on 5 kW/13.5 kWh Li-ion storage system paired with a 10 kWdc solar PV s under DR-SES tari Source: GTM Research. Based on 5 kW/13.5 kWh Li-ion storage s paired with a 10 kWdc solar PV system under DR-SES tarif

* GTM Research analyzed two cases for residential solar-plus-storage deployed in SDG&E territory in 2018: one based on solar system prices in the absence of Section 201 effects, and
one affected by the results of Section 201. In this case, Section 201 adds a roughly 9% price increase to residential solar in California.

« Our analysis found that the increased solar system prices led to a 17% reduction in NPV and a 140-basis-point reduction in IRR. Even in the Section 201 case, solar-plus-storage holds
onto a positive NPV and healthy IRR in SDG&E territory.

« Though the reduction is not massive, any change in IRR and NPV can have nontrivial effects on the storage market, which remains in the early-adopter phase and thus is sensitive to

changing economics. Nevertheless, today’s residential storage adopters are relatively inelastic to smaller shifts in PV prices, and thus storage demand will fall at a smaller rate than
solar demand as a result of Section 201.
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Section 201 — Key Takeaway for Energy Storage: Don’t Panic

The fates of solar and energy storage are becoming rapidly intertwined, but near-term energy storage deployments will not be heavily affected by the Section 201 trade case as
energy storage continues to stand on its own. While lower solar installations will affect energy storage in the long term, the industry benefits from established standalone business

cases, from resource adequacy, to demand charge management, to ancillary services.

The next five years were seen to be solar-plus-storage’s party, with a solar tariff the uninvited guest, but the overall effects could be muted as existing capacity drives the need for
storage even as new-build front-of-the-meter deployments slow. Energy storage is increasingly looking at longer horizons through utility integrated resource plans, wholesale market
reforms, and grid modernization efforts, so a slight downturn in one particular use case will not be enough to significantly slow the market’s growth. Furthermore, a significant number
of solar installers and developers on both sides of the meter are focusing on storage as a value-add for their business, and in some cases this will increase the overall proportion of
solar-plus-storage installations over the next few years.

Beyond “don’t panic,” the effects of the trade case could even have a silver lining. Even as non-residential and residential solar deploy slow, devel s will begin integrating

more storage into their offerings, resulting in fewer solar systems on roofs but storage being attached to more of them. The same could be true for front-of-the-meter, where a
developer could more easily absorb a $0.10/W increase when it is spread across a broader system including storage.
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Texas Continues to Drive Front-of-the-Meter Deployments in Late 2017

U.S. Quarterly Front-of-the-Meter Energy Storage Deployments (MW)

140
120 * 27.8 MW of front-of-the-meter energy storage came online in Q4 2017.
« Texas again made up the lion’s share, accounting for 78% of quarterly
megawatts installed.
100 * A large batch of distributed solar-plus-storage in North Carolina made up the

N
o

Front-of-the-Meter Energy Storage Deployments (MW)

rest of the market in Q4 2017.
80
60
40 I
O_II_-—Il-I --. III

Q12013 Q22013 Q32013 Q42013 Q12014 Q22014 Q32014 Q42014 Q12015 Q22015 Q32015 Q42015 Q12016 Q22016 Q32016 Q42016 Q12017 Q22017 Q32017 Q42017

W Arizona B California B Hawaii Massachusetts B New Jersey B New York B PJM (Excl. NJ) W Texas | All Others

Source: GTM Research
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North Carolina Emerges With 48% of Installed FTM MWh in Q4 2017

U.S. Quarterly Front-of-the-Meter Energy Storage Deployments (MWh)
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0 * 23 MWh of front-of-the-meter energy storage came online in Q4 2017.
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U.S. Utility Energy Storage Pipeline Grows as Bets Are Placed in Massachusetts

U.S. Front-of-the-Meter Energy Storage Deployment and Pipeline (MW)

The total front-of-the-meter pipeline through Q4 2017 is 15,832, up from 15,011 in Q3

2017, a 4 percent increase.

18,000
¢ California continues to represent the largest tracked pipeline with over 10.7 GW

s 16,000 of projects under construction, contracted or planned, accounting for over 67%
% 14,000 of the total pipeline.
é 12.000 ¢ Reductions in PIM’s interconnection queue have been significantly offset by several
§ ' major projects added to the ISO-NE interconnection queue in Massachusetts.
@ 10,000
? ¢ Several of the projects listed as battery systems in CAISO’s interconnection queue are
g 8,000 enormous, well beyond the scope of any project installed to date, and even potentially
E>° 6.000 beyond the capability of the supply chain to support, indicating that they are speculative
@ 0
S and not representative of long-term planning.
E 4,000

2,000

0 | e
Deployed (Since Q3 Under Construction  Under Development
2008) or Contracted

Source: GTM Research

Note that as of Q4 2016, GTM Research no longer includes the wholesale distribution access tariff queues for California’s investor-owned
utilities, as there is a significant overlap with the California ISO interconnection queue.
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U.S. Utility Energy Storage Pipeline Still Concentrated in a Few Markets

U.S. Front-of-the-Meter Energy Storage Deployment and Pipeline Through Q4 2017 (MW)

Market Operational (Since Q3 2008) Under Construction Under Development or Contracted
Arizona 25.5 0.025 2666
California 166 103 10650
Hawaii 53 2 160
Massachusetts 3 0.5 508
New Jersey 28 0.5 20
New York 20 0.19 259
PIM (Excl. NJ) 306 92 143
Texas 97 0 696
All Others 132 3 529
Total 806 202 15,630
Source: GTM

The total front-of-the-meter pipeline through Q4 2017 is 15,832, up from 15,011 in Q3 2017, a 4 percent increase, with many new projects added to the ISO-NE interconnection queue.

Massachusetts’ pipeline grew dramatically to 508 MW, up from only a handful of MW the quarter before, following announcements of a major deferral project on Nantucket, multiple FTM ACES
award winners, and the addition of several large storage projects to the interconnection queue.

Discounting Texas’ planned compressed air projects positions Massachusetts as the No. 3 market in terms of active pipeline, surpassing New York, PJM and Hawaii.

GTM Research includes Hawaiian Electric’s 60 to 200 MW RFP at 90 MW, as reported in the utility’s Power Supply Improvement Plan submitted to the Hawaii PUC.
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U.S. Utility Energy Storage Pipeline by Requested Commissioning Date (MW)

Projected U.S. Front-of-the-Meter Energy Storage Pipeline by Requested Commissioning Date (MW)

Market 2018 2019 2020 2021 2022+ Unspecified/Delayed
Arizona 22 30 2,083 0 530 2
California 546 2,478 4,195 2,720 804 10
Hawaii 20 104 0 0 0 38
Massachusetts 4 0 20 400 75 9
New Jersey 0 1 0 0 0 20
New York 74 175 0 0 0 10
PIM (Excl. NJ) 124 0 0 0 0 111
Texas 270 0 404 0 0 22
All Others a5 184 50 0 0 252
Total 1,106 2,972 6,751 3,120 1,409 474

Source: GTM Research
* 1,106 MW of projects submitted 2018 as their requested interconnection date, but GTM Research expects that only a portion of these megawatts will actually get interconnected in 2018. Developers with projects in the PIM queue,

especially in the early stages of development, will likely adopt a conservative approach to the evolving PJM market rules, and it is unclear if Texas' large compressed air project will move forward.

California 1SO Cluster applications submitted in April 2017 included large blocks with 2019 and 2020 as the requested interconnection period. It is unlikely that all projects will get interconnected, given the timeline of AB 2514 and

the fact that several of those projects did not win any RFPs. Of particular note is the size of several projects listed as solar-plus-storage projects with incredibly large (GW-scale in the case of one project listed for Arizona) storage

portions, which are unlikely to move forward at that scale.

« The latest ISO-NE interconnection queue update included numerous large projects with submitted interconnection dates of 2020 and 2021, indicating that this market is receiving particular interest following the implementation of
a storage mandate and numerous grants and regulatory advantages.

«  The Texas pipeline consists primarily of two compressed-air projects with interconnection targets of 2018 and 2020, totaling 594 MW.

* Itshould be noted that the project pipelines in all other markets are potentially under-reported, as projects on the distribution grid or in regulated markets do not apply to ISOs/RTOs for interconnection queue requests.
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Massachusetts Makes a Big Splash, Other Pipelines Remain Steady

U.S. Front-of-the-Meter Energy Storage Pipeline by Market, Q3 2015-04 2017 (MW) U, Front-of-the-Meter Energy Storage Pipeline Market Share, Q3 2015-Q4 2017 (%)
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Source: GTM Research ch

¢ California continues to represent the majority of the front-of-the-meter energy storage pipeline, holding 67% of the pipeline, down slightly from 70% of the total pipeline in Q3 2017.

* Massachusetts marked the biggest change with 500 MW of pipeline projects tracked, bumping the state to over 3% of the total pipeline. The majority of these projects were tracked from the
ISO-NE interconnection queue, but several other projects have been contracted publicly as well.

o Afull list of tracked projects and interconnection queue applications is available in GTM Research’s Energy Storage Data Hub.
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Front-of-the-Meter Policy and Market Developments, Q1 2018

Xcel announced median bid prices for storage and
renewable-paired storage for projects targeting 2023
completion dates, indicating the industry’s optimism
on continuing price declines.

Natural-gas peaking assets were dealt a serious blow,
as both existing (PG&E) and planned (SCE) units are
being re-examined with an eye toward replacing them
with energy storage. The CPUCreleased a decision on
multiple use cases. PG&E's latest energy storage
procurement awarded 165 MW of energy storage
projects, primarily at the transmission level.

Arizona

A massive energy modernization effort was proposed
by the Arizona Corporate Commission, including a 3 GW
energy storage target, while Salt River Project released
anew RFP.

FERCruled in favor of energy storage participation and eligibility in
The Public Utility Commission of Texas moved to deny By storage participation anc elgibiiiy
) wholesale markets. A new energy storage tax credit was introduced in
AEP’s proposed energy storage deferral project, but

New Hampshire

HB 1647, which permits distribution utilities to own storage
and monetize it in wholesale markets, was introduced in
the New Hampshire General Court, the state legislature.

Governar Cuomo proposed a bold 1.5 GW energy storage
target alongside announcements of $260 million in funding
from the state’s green bank and NYSERDA. NYISO refined
storage participation and eligibility. Orange & Rockland
announced an NY REV demonstration project to explore
storage value streams via a 4 MW/8 MWh storage portfolio.

Massachusetts

Winners for the Advancing Commonwealth Energy Storage
(ACES) program were announced — 26 projects across a variety
of use cases.

Michigan’s PSC moved to require
examination of energy storage in new
integrated resource planning guidelines.

Great River Energy launched a 10
MW solar-paired storage RFP.

4y

North Carolina

Duke released its updated 2017 integrated resource plan,
including the potential for 75 MW of energy storage.

1SO / RTO Markets

opened a docket to study the issue that will consider
storage ownership by distribution utilities in Texas.

the U.S. House of Representatives, though its future is unclear. The
budget resolution from February 2018 notably excluded energy
storage while extending tax credits to many other technologies.

Activity continues in proceedings in PIM and MISO—the latest
MISO working group meeting discussed a potential new
resource type for storage.
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FERC Rules Energy Storage Must Be Eligible to Participate in Wholesale Markets

On February 15, FERC released draft final rules adopting participation and eligibility Significantly affected: ISO-NE and SPP, which have both moved slowly to
requirements for energy storage in 1SOs and RTOs, implementing the notice of proposed implement market rules for energy storage implementation, and MISO,
rul king introduced in N ber 2016 where the process has just gotten started. The opportunity in all three

markets is substantial, representing all or part of 15 states where we have
seen limited or no FTM storage deployments or announced projects.

The ruling requires each RTO and ISO to revise its tariffs to ensure energy storage can participate fully in all
markets for which it is “technically capable of providing” services, and that such participation will account for
the unique operating characteristics of energy storage as a resource.

The long-anticipated announcement by FERC makes law the rules proposed more than a year ago, and it is hard
to overstate just how much of the front-of-the-meter energy storage market this affects. About half of all
electricity in the U.S. passes through a wholesale electricity market under FERC's authority (ERCOT notably is not
under this umbrella), and while that very large playing field has just been leveled in storage’s favor this process
was already underway in four of the six affected I1SOs and it is still up to the industry to get out and compete.

They will have to wait before they can — proposed tariff changes are not due from the ISOs for 270 days, with

a further 365 to implement them, meaning the industry won’t be reaping the benefits of the changes until

almost 2020. Plenty of time to start planning.

Keep your eyes on two little words in the ruling — energy storage must be eligible for any services they are SO Map Source: FERC

“technically capable” of providing. Could this term be used to, for instance, disqualify storage from providing
capacity in markets with open-ended performance requirements? Less affected: CAISO, PJIM and NYISO, where energy storage participation
rules are already comparatively robust or being actively designed. ERCOT
will not be immediately affected as it is the only ISO that does not fall under
FERC’s jurisdiction, but it will be affected in the long term if storage
participation in other markets demonstrates positive results.
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California Activity Is a Shot Across the Bow for Natural Gas Peakers — Storage Is Coming

In December 2017, SCE released its local capacity requirements procurement plan for the Moorpark sub-area, identifying transmission solutions that reduce the required amount of
capacity needed. The overall LCR deficiency in the region totals 318 MW. The transmission upgrade will address 232 MW needed, leaving 76 MW to procure after accounting for one
existing 10 MW system. A localized grid resilience issue in Goleta could make storage unfeasible (the planning document suggests that there may not be enough backup transmission to
charge an asset during off-peak hours), so a natural-gas facility under 55 MW is considered in this area. The initial plan to ensure capacity for this region, NRG’s Puente natural gas plan,

has been scrapped entirely, and SCE expects “that cost-competitive energy storage will be a critical component of the LCR Moorpark resource portfolio.”

In PG&E, a different but parallel story unfolded after Calpine submitted must-run offerings for several of its natural gas plants, then informed CAISO if it didn’t receive the RMR contracts it
would not make the facilities available. CAISO determined two of the peaking assets (Yuba City and Feather River Energy) were required to provide local capacity, and deemed the entire
Metcalf generation facility a must-run resource. The CPUC then interjected, telling PG&E in December 2017 to run a competitive solicitation that would include preferred resources and

energy storage, following up with a formal notice in January 2018.

These dramatic shifts from natural gas to transmission and storage/preferred resources demonstrates the unique conditions at play in California, where an active legislature, engaged
independent system operator, and forward-looking investor-owned utilities meet to create a regulatory perfect storm in favor of storage. This trend is not limited to California, though
that market, with its unique intersection of legislative muscle, aggressive renewable goals and active 1SO, make it a leader in the space. Notably, the University of Minnesota's Energy
Transition Lab published a study in July 2017 indicating that solar-plus-storage was cost-effective for providing peak summer demand on a hot day. New York seems to be the market
most likely to pick up the proverbial torch, as the NY-ISO ramps up its storage investigations while the state government aggressively promotes storage and renewables. New England
could follow, although ISO-NE is not as actively engaged as other operators, and this could act as a bottleneck for widespread storage adoption.
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Arizona Steps Into the Leadership Role

In January 2018, Arizona Corporation Commissioner Andy Tobin proposed the Arizona Energy Modernization Plan.

The proposal would, among a wide range of goals, set a 3 GW energy storage target by 2030, leapfrogging established or proposed targets in California, Oregon, Massachusetts and
New York and establishing Arizona as a leader in the field.

Aside from the energy storage target, other portions of the bill would greatly spur storage deployments, including a clean peak standard, which would incrementally increase the
percentage of peak load utilities would need to procure year by year through 2030. Such a requirement would likely significantly benefit storage with its unique ability to time-shift
clean resources to periods of peak demand.

Arizona made numerous headlines throughout 2017, with aggressive integrated resource plans and significant project announcements and installations, but this plan sets a new even
more aspirational tone by wrapping storage, EV infrastructure, clean peak, efficiency, and even biomass into one centralized vision with the end goal of an 80% clean energy (including
nuclear) standard by 2050.

This marks one of the first portfolio updates proposed, since most were announced prior to the renewable energy boom of the past decade, and it sets a benchmark for other states.
Arizona, with its abundant solar resources, was an obvious candidate for an overhaul as its utilities had already met the initial 15% renewable standard.

Initial replies to the proposal from utilities were noncommittal, and prospects for the plan are unclear. Tobin will ask the ACC to consider the issue in February.
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New York’s Eye Test: Is the “Energy Vision” Finally Coming Into Focus?

Governor Cuomo Eyes 1.5 GW Energy Storage Target

The biggest news to come out of New York this quarter was legislation signed in November 2017 directing the Public Service Commission

to adopt an energy storage target. Governor Cuomo set out his own 1.5 GW target for the state by 2025, a benchmark that will inform the
PSC’s deliberations. From the legislative and executive side, energy storage, along with offshore wind, has clearly emerged as an area of
wide-ranging consensus amid the Reforming the Energy Vision proceeding. If similar mandates in California and Massachusetts are any
indication, it will likely be well into 2018, if not 2019, before the PSC implements the storage target.

E P Massive Funding: $200 Million From the Green Bank and $60 Million From NYSERDA Put the Spotlight on Pilots

The governor’s target comes with some serious teeth in the form of $200 million from the New York Green Bank and $60 million from
o n " NYSERDA toward energy storage pilots and deployments. This kind of large-scale investment will be just the momentum needed to drive
storage deployments in a state where regulatory hurdles have, to date, stifled what would otherwise be a promising front-of-the-meter

! . q market for storage.
. ' . ﬂ ' NYISO Provides Visibility on Storage Integration and Eligibility
Yyisi1onm The NYISO has also been hard at work under REV, creating a storage integration proposal that mirrors many of the proposals from 2016's

FERC NOPR, and refining eligibility requirements for storage to ensure participate in wholesale markets. Such changes will be critical as
New York truly revs up its investment in storage for truly sustainable business models to emerge.
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Storage Increasingly on Utilities’ Radar, Included in Many Renewables RFPs

Cammissioning

. Notable Details

Utility Procurement Amount Resources Included Bid Date Due

Energy storage systems will be co-located with the solar systems and
Great River Energy 10 MW storage, 10 MW solar Solar and storage February 23,2018  End of 2019 operate under what GRE describes as a Long Term Energy Storage
Services Agreement with terms of at least 10 years.

The fact that energy storage is considered in a supplement to the

330 MW of renewables, storage  Renewable energy primary RFP indicates that Nevada Energy does not want storage to

Nevada Energy February 2, 2018 2020 and 2021

sized 25 MW or greater and storage displace other assets in the bidding process, or that the utility sees
storage as a significantly different technology distinct from renewables.

Solar, wind, Bidders are encouraged to include energy storage (for the purposes of

Salt River Project 100 MW of renewables geothermal and March 9, 2018 End of 2020 meeting SRP peak needs) in their proposals, though complementary
biomass proposals without energy storage are required.

Orange and Seven projects ranging from 1- . Varies by project—  Varies by project — . A . .

Rockland 15 MW Multiple through 2019 through 2022 Load relief and reliability were the drivers for all seven projects

Xcel Energy 454 MW to meet forecasted Multiple November 2017 End of 2023 Median bid prices released show some of the lowest storage and

demand, and up to 1,114 MW renewable-paired storage prices to date

In three of the cases shown above, energy storage has been directly included or encouraged in RFPs otherwise focused on renewable energy, highlighting use cases from peak capacity, to solar
integration, to capturing curtailed wind energy. Additionally, Xcel's all-source solicitation in Colorado, though closed, shows the remarkable potential for renewable-paired storage. The
commission’s phase Il decision is due in July, but before then the median prices revealed showed that storage is increasingly competitive even when competing with traditional generation. While
standalone renewables will continue to be the norm over the next two procurements happening now, representing installations two to five years out, they increasingly highlight storage. We are
seeing an inflection point in utility planning where storage becomes the norm, rather than the exception, when considering procuring renewable energy.
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PG&E’s 165 MW Procurement Shows Continued Focus on Solar Integration and Deferral

Counterparty Name Parent Company Online Date Connection Point Term (years) Size (MW)
Customer (Behind the
Calstor EDF Renewable Energy 11/1/2020 Retail Meter) 10 10
Cascade Energy Storage Enel Green Power 12/1/2022 Transmission 20 25
Diablo Energy Storage LS Power 12/1/2021 Transmission 10 50
Kingston Energy Storage Enel Green Power 12/1/2023 Transmission 10 50
. IHI Power Services/ Enel L
Sierra Energy Storage Green Power 12/1/2023 Transmission 10 10
Tesla, Inc. Tesla, Inc. 11/1/2021 Distribution 20 20

PG&E’s 2016 energy storage RFO’s winning bids were announced in December 2017. Six projects were awarded totaling 165 MW, with front-of-the-meter projects winning the lion’s
share, 155 MW. Commissioning dates vary from 2020 to 2023, as do project sizes and PPA terms, though there are two points of consistency — all projects will have 4-hour durations and,
unsurprisingly, use lithium-ion technology. The awarded projects mark another set of signposts for the storage market, as PG&E identified three existing solar facilities it owns and
operates that would benefit from the addition of storage and a distribution station where storage could defer significant investment. Solar integration and deferral were key trends for
storage in 2017, and with this announcement the market shows continued optimism in these two verticals.
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FTM Energy Storage Policy Roundup

The California PUC released a decision on multiple use cases for energy storage that was generally in line with outlines and proposals set and discussed by ISOs and stakeholders in the
past. The primary clarification divides use cases into domains (customer, distribution and transmission), and establishes that systems operating in a more distributed domain can provide
services up, but systems cannot provide services down (e.g., a system operating in the customer domain can provide services in all domains, but a system operating in the transmission
domain cannot provide services in the distribution or customer domain).

The U.S. House of Representatives introduced HR 4649 in December 2017 which would extend a tax credit to energy storage systems. Similar bills have been introduced in the past, and in the
current legislative climate, particularly in an election year, progress on new minor legislation is likely to be slow. Some industry stakeholders are optimistic a compromise could be included

into a larger budget in the future, as has happened with extensions of the PTC and ITC in the past. The latest budget deal in February omitted any energy storage tax credit.

MISO’s energy storage task force continues to progress, with the latest meeting on January 23, 2018 discussing the new resource type (stored resource type Il), and issues related to
asset dispatch, commitment, state of charge, and priority. The next meeting is set for March 1.

The Massachusetts Clean Energy Center announced the winners of its Advancing Commonwealth Energy Storage (ACES) program in December 2017, awarding $20 million (double the initial
amount) to 26 projects ranging from customer-sited systems at state universities to large front-of-the-meter projects for utilities. The projects represent 32 MW and 85 MWh of energy
storage projects across multiple value streams and technologies, and are set to provide a true sandbox for storage, demonstrating storage’s potential across the entire value chain.

In January 2018, HB 1647 was introduced in the New Hampshire state legislature. The bill permits distribution service companies to own energy storage and mandates that storage
not be precluded from earning revenue in the ISO New England wholesale market. If passed, the bill will increase the opportunity for FTM storage in New Hampshire as new
opportunities will exist for utilities to deploy and monetize such assets. As of late February 2018, the bill remains in committee.
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FTM Energy Storage Policy Roundup (Cont.)

The Public Utility Commission of Texas moved to deny AEP’s proposed energy storage deferral project, but it opened a docket to study the issue to consider storage ownership by
distribution utilities in Texas, which under current law are not permitted to own generation resources.

In February 2018, Orange & Rockland announced a demonstration project under NY REV to explore non-residential energy storage value-stacking using a 4 MW/8 MWh portfolio
developed, designed, installed, operated and maintained by Tesla; half the portfolio will consist of non-residential BTM projects and half will be from remote solar-plus-storage
projects. O&R will retain dispatch benefits and operational priority of the aggregated fleet to supply grid services.
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Front-of-the-Meter Market Outlook: Applications

GTM Research analysis suggests that there will be four broad application areas for front-of-the-meter energy storage.

Ancillary services: Historically, PJM had been the only market with sufficiently high regulation prices to provide a clear entry opportunity for new merchant energy storage. Recently, however,
systems have gone online in other regions, and two systems providing regulation in ERCOT drop deployments this quarter. Even regions without frequency regulation wholesale market products
are considering whether to procure energy storage for ancillary services, particularly as they deal with greater penetration of renewables. ISO-NE and MISO have recently tweaked their fast-
regulation market rules, and the Southwest Power Pool is actively working to develop them. Ancillary services are seeing deployments outside of ISO footprints, in applications as varied as

providing black-start services in the Imperial Irrigation District in California to managing the Arizona grid.

Capacity and demand management: SCE has led energy-storage procurement for local capacity requirements, and SDG&E has followed suit, even expediting its projects in response to
the Aliso Canyon gas leak. Utilities in New York state have issued RFPs for front-of-the-meter energy storage to meet their capacity needs. Utilities in the Northeast U.S. are increasingly
looking to energy storage as a means to reduce capacity payments. New York’s storage mandate is expected to result in increased storage procurement by state utilities for capacity
needs, and multiple utilities across the country have included energy storage as a capacity resource in their integrated resource plans.

Generation and T&D deferral: Utilities are beginning to value electricity infrastructure-investment deferral use cases for energy storage, as evidenced by PG&E’s distribution deferral RFO
and the recent activity in Arizona and Massachusetts, as discussed previously in this report. However, in the restructured markets, storage used for deferral cannot be bid into wholesale
markets until initiatives such as ESDER Phase 2 and others become operational. This will result in storage procurements for deferral continuing to occur through bilateral agreements,
such as the ones in place in Arizona, Ohio and Washington. In a policy statement, FERC supported simultaneous use of storage for market and cost-recovery applications. A newly
announced 8-hour project in Nantucket, Massachusetts indicates that this could be a strong market for long-duration systems.

Renewable integration: Hawaii and Puerto Rico were some of the first markets to deploy energy storage for renewable integration. A similar trend is now being seen in California and
Arizona, among other markets, where the concept of firm solar PPAs is gaining traction. Salt River Project in Arizona is deploying a 40 MWh system, while Tucson Electric Power recently
announced a 120 MWh solar-paired system scheduled to come online in 2019. Municipal cooperatives have made moves on solar-plus-storage projects as well; examples include Austin
Energy, Connecticut Municipal Electric Energy Cooperative, Kauai Island Utility Cooperative, and most recently the Brunswick Electric Membership Corporation in North Carolina.
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Front-of-the-Meter Market Outlook: Markets

GTM Research’s outlook on key front-of-the-meter markets is presented below.
California: California will lead front-of-the-meter energy storage deployments through 2023, mainly driven by AB 2514 procurement targets.

Hawaii: HECO in its most recent Power Supply Improvement Plan reported a 70 MW project in Oahu with a 2019 completion date and an additional 100 MW for regulation. GTM
Research expects deployments toward this PSIP will be responsible for most of the market growth in Hawaiian Electric Utilities’” footprint, with an upside if additional ancillary services
and load-shifting needs are identified, as well as with additional storage procurement by Kauai Island Utility Cooperative.

Arizona: With APS’ recent integrated resource plan calling for more than 500 MW of energy storage by 2032, Tucson Electric Power announcing a 120 MWh solar-paired system, and Salt River
Project even getting in on the action with a 40 MWh solar-paired system, Arizona emerged in 2017 as a key market to watch for grid-side energy storage over the next several years. The trend
continues in 2018 with a large solar-plus-storage system announced and significant legislative activity.

Massachusetts: Massachusetts is the third state to pass an energy storage mandate, announced to be a 200 MWh “aspirational” target by January 1, 2020. Based on the economics of

these projects, the Department of Energy Resources may increase or enhance the storage target over the following years, resulting in an upside market through 2025.

PIM: PJM will continue to grow at a slower pace (compared to the boom years of 2013 through 2015) in the short term, as changes to the dynamic regulation signal have significantly
altered project economics in the ISO’s territory. There will be a resurgence as PJM revamps and storage finds its footing in capacity performance products and other applications across
the large market. The market’s upside is significantly reliant on FERC, which may require the ISO to review its energy storage participation requirements through the complaint filed over

the regulation market changes or through the notice of proposed rulemaking released in November 2016.

Texas: Despite passing on reforming its ancillary services market last year, some small projects have been installed or planned in the region. Further upside for the market relies on
planned compressed-air energy storage projects, though their future and financing remains up in the air. Bethel Energy Center, the first of the two CAES projects to receive

interconnection approval, could come online in 2020.

All Others: The Midwest, New England, Pacific Northwest states and Puerto Rico have taken the early charge on front-of-the-meter energy storage adoption in the “All Others” market

category, although Florida, Colorado and other markets continue to emerge.
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Front-of-the-Meter Market Outlook (MW)

U.S. Annual Front-of-the-meter Energy Storage Deployment Forecast, 2012-2023E (MW)
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U.S. Annual Front-of-the-Meter Energy Storage Deployment Forecast, 2012-2023E (MWh)
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6. Behind-the-Meter Market Trends
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Behind-the-Meter Policy and Market Developments, Q1 2018

Members of the Colorado State Senate Agriculture,
Natural Resources and Energy Committee voted to send
Senate Bill 18-009, which would ensure customers have
the right to install and use electricity storage, to the state
Senate; such bills are key for reducing customer barriers
to installing storage.

CPUCissued an order on storage for virtual net
metering customers; it also established a working group
to develop a greenhouse gas signal for SGIP-funded
energy storage projects. The CPUCalso issued guidance
for multiple use applications.

Arizona

A massive energy modernization effort was proposed
by the Arizona Corporate Commission, including a 3 GW
energy storage target.

New Mexico

A BTM storage tax credit bill was introduced in the
New Mexico state legislature.

Massachusetts

MA DOER announced the results of the SMART
auction. MA DPU approved new rates for
Eversource DER customers that include a
residential demand charge. ACES award
winners were announced.

Con Edison initiated the next stage of its Demand Management Program,
which includes incentives for battery and thermal storage. Governar
Cuoma proposed a bold 1.5 GW energy storage target alongside
announcements of $260 million in funding from the state’s green bank and
NYSERDA. Orange & Rockland announced an NY REV demonstration project
to explore storage value streams via a 4 MW/8 MWh storage portfolio.

Maryland

Maryland’s storage tax credit officially launched
in January 2018.

Virginia

A BTM storage tax credit bill was introduced in
the Virginia state legislature.

2 The state legislature introduced bills that, if passed,
would establish a pilot program to explore
resilience benefits from DERs including storage.

A bill to establish a storage tax credit was introduced in the
Hawaii State Senate.
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Arizona Steps Into the Leadership Role

In January 2018, Arizona Corporation Commissioner Andy Tobin proposed the Arizona Energy Modernization Plan.

The proposal would, among a wide range of goals, set a 3 GW energy storage target by 2030, leapfrogging established or proposed targets in California, Oregon, Massachusetts and
New York and establishing Arizona as a leader in the field.

Aside from the energy storage target, other portions of the bill would greatly spur storage deployments, including a clean peak standard, which would incrementally increase the
percentage of peak load utilities would need to procure year by year through 2030. Such a requirement would likely significantly benefit storage with its unique ability to time-shift
clean resources to periods of peak demand.

Arizona made numerous headlines throughout 2017, with aggressive integrated resource plans and significant project announcements and installations, but this plan sets a new even
more aspirational tone by wrapping storage, EV infrastructure, clean peak, efficiency, and even biomass into one centralized vision with the end goal of an 80% clean energy (including
nuclear) standard by 2050.

This marks one of the first portfolio updates proposed, since most were announced prior to the renewable energy boom of the past decade, and it sets a benchmark for other states.
Arizona, with its abundant solar resources, was an obvious candidate for an overhaul as its utilities had already met the initial 15% renewable standard.

Initial replies to the proposal from utilities were noncommittal, and prospects for the plan are unclear. Tobin will ask the ACC to consider the issue in February.
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New York’s Eye Test: Is the “Energy Vision” Finally Coming Into Focus?

Governor Cuomo Eyes 1.5 GW Energy Storage Target

The biggest news to come out of New York this quarter was legislation signed in November 2017 directing the Public Service Commission

to adopt an energy storage target. Governor Cuomo set out his own 1.5 GW target for the state by 2025, a benchmark that will inform the
PSC’s deliberations. From the legislative and executive side, energy storage, along with offshore wind, has clearly emerged as an area of
wide-ranging consensus amid the Reforming the Energy Vision proceeding. If similar mandates in California and Massachusetts are any
indication, it will likely be well into 2018, if not 2019, before the PSC implements the storage target.

E P Massive Funding: $200 Million From the Green Bank and $60 Million From NYSERDA Put the Spotlight on Pilots

The governor’s target comes with some serious teeth in the form of $200 million from the New York Green Bank and $60 million from
o n " NYSERDA toward energy storage pilots and deployments. This kind of large-scale investment will be just the momentum needed to drive
storage deployments in a state where regulatory hurdles have, to date, stifled what would otherwise be a promising front-of-the-meter

! . q market for storage.
. ' . ﬂ ' NYISO Provides Visibility on Storage Integration and Eligibility
Yyisi1onm The NYISO has also been hard at work under REV, creating a storage integration proposal that mirrors many of the proposals from 2016's

FERC NOPR, and refining eligibility requirements for storage to ensure participate in wholesale markets. Such changes will be critical as
New York truly revs up its investment in storage for truly sustainable business models to emerge.
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CPUC Furthers Rulemaking on Virtual Net Metering and Greenhouse Gas Emissions

CPUC Issued Decision on Virtual Net Metering for Solar-Plus-Storage

* InJanuary 2018, the California Public Utilities Commission (CPUC) issued the Decision to Facilitate
Virtual Net Energy Metering Generation Paired With a Storage System (Decision 17-12-005). “Virtual
net metering” refers to the process of allocating net energy metering (NEM) benefits from a solar
system to tenants across multiple units in a building, such as an apartment complex.

Previously, Decision 14-05-033 created a no-export rule that prohibits NEM compensation for
exported energy that exceeds that produced by a NEM-eligible generator, such as a solar PV
system. Decision 08-10-036 established the virtual net metering tariff and mandated that this
tariff allow NEM benefits to be allocated to all meters on an individually metered multifamily
affordable housing property, while Decisions 11-07-031 and 16-01-044 allowed any multi-
tenant or multi-metered complex to take service under virtual net metering. Together, these
policies created a situation where virtual NEM customers were discouraged from installing
energy storage, as no economic benefit would be derived.

CPUC decided to implement a policy whereby virtual net metering tariffs would be adjusted so
that both the generator and storage device are located behind the same output meter, which
would be required to include a physical non-import relay to prevent grid power from flowing
toward the battery to ensure any electricity exports to the grid come from the generator only.

Clarity on the role of storage in virtual net metering is welcome, as it increases certainty when
virtual net metering customers consider energy storage. The decision is likely to create upside for
the behind-the-meter storage market, but not a significant one as a result of the limited
proliferation of virtual net metering in California.

CPUC Established Energy Storage Greenhouse Gas Signal Working Group

In January 2018, CPUC issued a ruling to establish a working group to develop changes to the
Self-Generation Incentive Program (SGIP) to improve greenhouse gas (GHG) emission
reductions from storage systems.

Previously, Decisions 16-06-055 and 15-11-027 together imposed operational requirements on
energy storage systems to ensure GHG emission reduction, with the latter decision specifically
updating roundtrip efficiency metrics to determine if energy storage systems resulted in
reduced GHG emissions. In October 2017, the 2016 SGIP Storage Impact Evaluation Report
prepared by Itron was released, which showed that, on average, energy storage systems
increased net GHG emissions in 2016.

The ruling directs the formation of a working group tasked with developing a GHG signal that
will tell SGIP-funded energy storage systems when to charge or discharge to encourage GHG
reductions. The working group must recommend a methodology by April 2, 2018.

Reducing GHG emissions is one goal of SGIP. Therefore, it is imperative that proper protocols be
established to ensure energy storage systems are reducing, rather than creating, GHG emissions
on balance. It's unclear what the signal will be at this time, and how it may affect adoption (for
example: economic outcomes may be negatively impacted by the signal, causing fewer
customers to turn to storage). The GHG signal proceeding must be watched carefully by industry
players, and it is particularly important for stakeholders outside of Califarnia when thinking about
how to ensure energy storage can play a role in fulfilling long-term climate goals.
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Incentives Support the Future of Behind-the-Meter Storage in New York, Mass. and

Maryland

Next Phase of Con Edison’s Demand Management Program Offers New Storage Pathways
in New York

* InJanuary 2018, Con Edison announced incentive levels for the next stage of its
Demand Management Program, which seeks to reduce electricity demand among
non-residential customers.

The 2019 program offers a battery storage incentive of $1,350/kW and a thermal storage
incentive of $1,700/kW. The 2019 program has a funding level of $32 million. Auction B
awards will be announced on April 19, 2018 while Auction C, if held, will open July 13,
2018. Projects must be completed by September 16, 2019.

Given the 2019 program’s funding and incentive levels, it could create an upside of 23 MW
of battery storage or 19 MW of thermal storage if all funding is committed to either
technology. Though such an outcome is unlikely, the program nevertheless will increase
storage deployment in New York. Given the state’s recent commitments to growing its
storage market such as the upcoming energy storage target, such programs will be key to
achieving these goals.

SMART Compensation Levels Set in Massachusetts

* InJanuary 2018, Mass. DOER announced compensation levels for solar electricity were set
under the Solar Massachusetts Renewable Target (SMART) program. SMART supplants
Massachusetts’ Solar Renewable Energy Credit Il program, and transitions the behind-the-
meter solar market to a new form of compensation for exported solar electricity. SMART’s
compensation is based on a competitive auction and system size; residential customers
receive double the level of commercial customers.

SMART also includes adders for projects that meet certain parameters, including solar systems
paired with storage, which can yield an additional incentive of between roughly 2.5 cents/kWh
and 7.6 cents/kWh, leading to a greater opportunity to deploy solar-plus-storage in
Massachusetts. The SMART tariffs are expected to go into effect in the second half of 2018.

SMART invariably improves the economics of solar-plus-storage in Massachusetts and will lead
to a significant upside as non-residential developers increasing pair solar and storage, while a
greater number of residential customer pursue solar-plus-storage. GTM Research conducted
economic modeling of residential solar-plus-storage for both Eversource and National Grid
customers under SMART and found a positive NPV and sub-6-year payback periods in both
cases, though both were still weaker than solar-only.

Maryland’s BTM storage incentive, which was passed as HB 490/SB 758 and covered in-depth in the Q2 2017 edition of this report, officially launched in January 2018. The program offers incentives of
$5,000 per residential system and $75,000 per non-residential system for up to 30% of system cost, with an annual budget of $750,000.
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Incentives Support the Future of Behind-the-Meter Storage in Hawaii, New Mexico and

Virginia

Third Time's the Charm? Storage Tax Credit Proposal Retums to Hawaii

* InJanuary 2018, SB 2016 was introduced in the Hawaii state

senate. SB 2016 seeks to establish an energy storage tax credit

in Hawaii; similar bills were introduced two times before but

both failed.

If passed, SB 2016 would establish the following tax credits:

o 30% for systems deployed between June 30, 2018 and
December 31, 2018

o  26% for systems deployed between January 1, 2019 and
December 31, 2020

°  22% for systems deployed between January 1, 2021 and
December 31, 2021

© 10% for systems deployed January 1, 2022 or later

Currently, there is no funding limit for individual customers or
on the whole for the program.

« |If passed, a large upside in Hawaii’'s BTM market would result, as
storage economics would improve. Already, residential solar-
plus-storage has a clear economic case, and non-residential
storage is beginning to take off. It remains unclear if the bill will
pass, but given the greater maturity of the storage market the
likelihood is higher today than for previous bills.

New Mexico Enters the Ring: Proposed Storage Incentives in the
Land of Enchantment

In January 2018, HB 77 was introduced in the New Mexico state
House of Representatives. The bill sets out to establish energy
storage tax credits for residential and non-residential storage.
If passed, HB 77 would establish tax credits at the following
levels:
o Residential storage: Up to $5,000 but not exceeding 30% of
the total cost of installation
o Non-residential storage: Up to $75,000 but not exceeding
30% of the total cost of installation
The program has a proposed annual budget of $750,000 and
applies to storage installed after January 1, 2018 and before
January 1, 2024. As such, if passed in its current form, the
program could lead to an upside of up to 900 residential storage
systems or up to 60 non-residential storage over the program’s
six-year lifetime assuming the funding was fully committed to

one segment or the other. Given that New Mexico’s storage
market has seem minimal BTM storage market activity to date,
this sort of growth would cause a massive increase in New
Mexico’s BTM storage market, though the market will still
remain modest compared to market leaders such as California,
Hawaii and New York.

Virginia Explores Storage Incentives: Hope for Old Dominion?

In January 2018, HB 1018 was introduced in the Virginia state
house of representatives.

Bill sets out to establish energy storage tax credits for residential
and non-residential storage.

If passed, HB 1018 would establish tax credits at the following
levels:

o Residential storage: Up to $5,000 but not exceeding 30% of
the total cost of installation
°  Non-residential storage: Up to $75,000 but not exceeding
30% of the total cost of installation
« The program has a proposed annual budget of $750,000 and
applies to storage installed after January 1, 2018 and before
January 1, 2023. As such, if passed in its current form, the program
could lead to an upside of up to 750 residential storage systems or
up to 50 non-residential storage over the program’s five-year lifetime
assuming the funding was fully committed to one segment or the
other. Given that Virginia’s storage market has seem minimal BTM
storage market activity to date, this sort of growth would cause a
massive increase in Virginia's BTM storage market, though the
market will still remain modest compared to market leaders such as
California, Hawaii and New York.
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Behind-the-Meter Storage Policy Roundup, Q1 2018

¢ InJanuary 2018, HB 1133 and SB 1888 were introduced in the Florida state legislature with the goal of establishing a security and disaster relief pilot program that would include a provision for
energy resources to improve resilience, such as energy storage. If established, the program will explore the viability of energy storage and other DERs to enhance non-residential critical facility
resilience and recovery from natural disasters. Given the spate of weather damage to the U.S. in 2017, similar programs are expected to be explored by other states in 2018. If passed, the
2018-2019 fiscal year budget for the program will be set at $10M and the program results will be reported by October 1, 2019.

The Massachusetts Clean Energy Center announced the winners of its Advancing Commonwealth Energy Storage (ACES) program in December 2017, awarding $20 million (double the
initial amount) to 26 projects ranging from customer-sited systems at state universities to large front-of-the-meter projects for utilities. The projects represent 32 MW and 85 MWh of
energy storage projects across multiple value streams and technologies, and they are set to provide a true sandbox for storage, demonstrating storage’s potential across the entire
value chain. These demonstration projects will allow for exploration of multiple storage business models to inform future developer activities, while simultaneously offering learnings for
the crafting of future policy concerning the services storage can provide.

In January 2018, the Massachusetts Department of Public Utilities issued Order 17-05-B, which approved a minimum monthly reliability contribution for new Eversource net-metered DER
residential and non-residential customers. This decision marks Mass. DPU as the first state commission to approve mandatory demand charges for residential customers with behind-the-
meter DERs, with a demand charge of $2.21/kW-month for residential customers under the new rate. The decision also eliminates optional time-of-use rates for residential DER owners. New
rates will go into effect on January 1, 2019 for new net metered residential and non-residential customers; existing customers with DERs will not be subject to demand charges. Net metered
residential customers currently include those with energy storage, solar and solar-plus-storage. A recent GTM Research analysis found that the new rate structure slightly reduces the
economic case for solar-plus-storage, as there was greater value from storage for time-of-use shifting, but there was a large decrease in distribution charges which helps offset the increase in
customer bills from demand charges. More utilities will implement residential demand charges as DER penetration increases, but the opportunity for attractive solar-plus-storage economics is
highly tied to the level of the demand charge and customer load profiles. Note that GTM Research found in a previous report that non-residential standalone storage is generally economic
when demand charges are $15/kW-month or greater. However, residential customers have flatter load profiles compared to non-residential customers, and thus would require even higher

demand charges to make a clear economic case.
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Behind-the-Meter Storage Policy Roundup, Q1 2018 (Cont.)

¢ In February 2018, the Colorado State Senate’s Agriculture, Natural Resources and Energy Committee voted to send Senate Bill 18-009 to the State Senate. The bill aims to guarantee
electricity consumers have the right to install and utilize electricity storage systems on their property. Ensuring there are as few barriers as possible to energy storage deployment is
important to ensuring a healthy BTM storage market. Though Colorado’s BTM storage market is small today, it has seen some interest among market players and is the site of at least
one BTM pilot project spearheaded by an electric utility (Xcel Energy).

The CPUC released a decision on multiple use cases for energy storage that was generally in line with outlines and proposals set and discussed by I1SOs and stakeholders in the past.
The primary clarification divides use cases into domains (customer, distribution, and transmission) and establishes that systems operating in a more distributed domain can provide
services up, but systems cannot provide services down (e.g., a system operating in the customer domain can provide services in all domains, but a system operating in the transmission
domain cannot provide services in the distribution or customer domain).

In February 2018, Orange & Rockland announced a proposed demonstration project under NY REV to explore non-residential energy storage value-stacking using a 4 MW/8 MWh
portfolio developed, designed, installed, operated and maintained by Tesla; half the portfolio will consist of non-residential BTM projects and half will be from remote solar-plus-
storage projects. O&R will retain dispatch benefits and operational priority of the aggregated fleet to supply grid services, while the systems will also provide benefits to host
customers through reduced demand charges. These types of projects are integral for proving the value aggregated BTM storage can provide, particularly for a market like New York,
which has massive storage potential but has yet to see deployments that come close to matching the opportunity.
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7. Non-Residential Market Trends

Behind-the-Meter Non-Residential Market
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Non-Residential Market Climbs to a Record 24.7 MW, Led by California

U.S. Quarterly Non-Residential Energy Storage Deployments (MW)

30
* 24.7 MW of non-residential storage was deployed in Q4 2017.
25 * 88% of MW deployed in Q4 2017 came from California, resulting in large part from -
projects that reserved SGIP funding coming online. Market rose 250% —_—
* Intotal, 51.2 MW of non-residential storage was deployed in 2017, compared to from Q3 2017
20 38.6 MW deployed in 2016, constituting 33% YOY growth.
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Non-Residential Market Climbs to a Record 56.9 MWHh, Led by California

U.S. Quarterly Non-Residential Energy Storage Deployments (MWh)

60
* 56.9 MWh of non-residential storage deployed in Q4 2017. .
50 * 86% of MWh deployed in Q4 2017 came from California, resulting in large
part from projects that reserved SGIP funding coming online. Market rose 288%
20 * Intotal, 110.2 MWh of non-residential storage was deployed in 2017, from Q3 2017

compared to 74.2 MWh deployed in 2016, constituting 49% YOY growth.
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Non-Residential SGIP Reservations Surged in Q4 2017 as New Program Queue Resolves

The new iteration of the Self-Generation Incentive Program opened May 1, 2017. Step 1 was quickly subscribed across all four program administrators (CSE, PG&E, SCE and SCG), and
as such the submitted projects entered into a lottery. Step 2 opened in early June 2017, and as of early February 2018 only SCE and SCG have reached the Step 2 allotment for large
scale storage; SCE entered Step 3 in early January 2018 and SCG is expected to open Step 3 in the near future. For the year 2017: 450 projects totaling 93.7 MW reserved funding, a
massive surge from several months ago when 36.2 MW had reserved funding. Step 2 of the program offers $0.4/Wh for standalone non-residential storage projects and $0.29/Wh for
energy storage projects claiming the ITC, while Step 3 offers $0.35/Wh for standalone projects and $0.25/Wh for projects claiming the ITC. The incentive applies for up to 60% of
eligible project costs.

As of early February 2018, a total of 432 projects totaling 64.6 MW had received at least the 50% upfront incentive, while an additional 149 MW across 620 projects had reserved
funding. A total capacity of 60.5 MW has been interconnected.

Activity spiked in late 2017, as systems that applied for funds when Step 2 opened reserved funding. Confirmed reservation of SGIP funds took several months longer than expected
given the large number of applications for the new program. Learnings from the early phases of the new program are expected to shorten the timeline for subsequent program steps.

Interconnected vs. Reserved Capacity by Year (MW) Paid vs. Reserved Capacity by Year of SGIP Application (MW)
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100 80
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Non-Residential SGIP Reservations Surged in Q4 2017 as New Program Queue Resolves (Cont.)

Projects Interconnected in 2017, Non-Residential (kW, % Vendor Market Share) Applications Received in 2017 With Reserved Funding, Non-Residential (MW, % Vendor Market Share)

0% M Tesla
H Tesla B Green Charge
B Green Charge M Stem
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W JLM Energy M Adara Power

u Others

Source: CPUC (SGIP), GTM Research Source: CPUC (SGIP), GTM Resear.

As of early February 2018, a total of 432 projects totaling 64.6 MW had received at least the 50% upfront incentive, while an additional 149 MW across 620 projects had reserved
funding. A total capacity of 60.5 MW has been interconnected.

7.52 MW of non-residential storage was interconnected in 2017 via SGIP. Tesla leads the market with 5.3 MW (71% market share), followed by Green Charge with 1.5 MW (20%).

Tesla accounts for the largest share of reserved project capacity with 58%, followed by Green Charge with 19%. A more diverse array of players have reserved funding in recent
months, including companies like Stem, Adara Power, Johnson Controls, PowerSecure, Sharp, Ice Energy, Viking Cold Solutions, Lockheed Martin and more.

Though the new SGIP has seen rule changes, including changes to the incentive structure and a developer cap, the market is nevertheless dominated by the same vendors that held
much of the market in 2016. Note that Tesla supplies batteries to a number of players while also developing projects, and thus influences the market at both ends of the value chain.
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Non-Residential Market Outlook: Applications

GTM Research analysis suggests that there will be three broad application areas for non-residential energy storage: demand-charge management, resiliency and backup, and grid and

wholesale market services.

Demand-charge management: A majority of commercial and industrial customers pay as much as 50% of their electricity bills in demand charges. Energy storage offers peak demand-
reduction opportunities, leading to 20% to 30% electricity bill savings in many cases. Markets with high demand-charge tariffs (upward of $15/kW to $30/kW) represent a particularly
attractive opportunity already, and by 2021, we anticipate that even markets with tariffs of $11/kW and above will start to look attractive.

Resiliency and backup: Commercial and industrial customers can be sensitive to outages due to expensive equipment and critical facilities. States in the Northeast have established
programs to increase grid resiliency, and states in the Northwest are pursuing resiliency policies, relying on energy storage along with other upgrades. However, customers with existing
backup power needs may already possess this type of infrastructure in the form of diesel generators, in which case the value proposition for storage requires an additional benefit such
as electricity bill reduction or reducing carbon emissions. In the wake of recent hurricanes affecting Puerto Rico, Texas and the Southeastern U.S., the resilience conversation is expected
to intensify and storage will increasingly be a part of these conversations.

Grid and wholesale market services: California utilities have been at the forefront of exploring the use of energy storage for grid services, including demand response, ancillary
services and local capacity. In September 2016, SCE awarded 50 megawatts’ worth of contracts for demand response from non-residential energy storage and energy conservation
under the utility’s Preferred Resources Pilot program, while the Demand Response Auction Mechanism program recently saw at least 3.7 MW of behind-the-meter storage
committed for the 2018 and 2019 delivery periods. The New York Reforming the Energy Vision initiative has entered into its demonstration phase, in which several pilot projects
involve energy storage; additionally, the Brooklyn-Queens Demand Management program in New York City seeks to employ energy storage for demand response, with an expansion
announced in July 2017. Hawaii recently introduced a demand response plan that proposes four grid services for which it could procure energy storage and other distributed
resources. In Hawaii, HECO rolled out storage 1 MW of systems under the Energy Excelerator program to improve grid efficiency. In Massachusetts, several storage companies
received funding for BTM storage projects under the MA DOER’s Peak Demand Grant Reduction program, with up to 2 MWh of storage resulting in the next few years, while the ACES
program will explore a variety of use cases for non-residential storage.

Energy

soee  gtmresearch 82

Association

GTM Research / ESA | U.S. Energy Storage Monitor 2017 Year In Review and Q1 2018




Exhibit BRA-21
Page 85 of 106

PUCO Case No. 17-0032-EL-AIR et al.
OCC-POD-05-043 ATTACH A
Page 84 of 105

Non-Residential Market Outlook: Key Markets

GTM Research’s outlook on key non-residential markets is presented below.

California: California will remain the strongest market for non-residential storage through 2022, though it will lose a slight amount of market share as other state markets blossom. The
infusion of additional funding under the new SGIP regime will buoy the market, particularly as the new program’s budget was recently doubled. Furthermore, non-residential procurements
under programs like DRAM, LCR and PRP will come online over the next few years, adding more growth in California’s non-residential storage market. California’s market will see strong
growth, increasing 6x from 45 MW in 2017 to 277 MW in 2023.

New York: New York’s BQDM program influenced significant procurement of non-residential storage in New York City, and these deployments will come online within the next few years,
while further deployments are expected under the program’s next stage. Furthermore, the Fire Department of New York and Department of Buildings’ battery safety study is expected to
help ease challenges around deploying energy storage within NYC, reducing permitting and deployment timelines. The city also has a storage target of 100 MWh by 2020, indicating
greater interest in deploying the technology, particularly to deal with peak load during the summer months. Additionally, a storage mandate has been approved, with the ultimate level
to be set by the end of 2018. New York’s annual market will soar to 61 MW in 2023.

Massachusetts: Massachusetts will see a notable upside in non-residential storage over the next few years, boosted by programs such as Advancing Commonwealth Energy Storage.
Furthermore, the next iteration of the state’s NEM policy, known as SMART, includes an incentive for solar-plus-storage deployments, which will buoy the non-residential market. Non-
residential market players indicate that Massachusetts will be a key market in 2018 and beyond, with as much as 30%-40% of the state’s new solar projects to be paired with storage in

2019. The state’s 200 MWh storage target will also likely provide some upside in the non-residential market. These factors will contribute to a 54 MW annual market by 2023.
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Non-Residential Market Outlook (MW)

U.S. Annual Non-Residential Energy Storage Deployment Forecast, 2012-2023E (MW)
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Non-Residential Market Outlook (MWh)

U.S. Annual Non-Residential Energy Storage Deployment Forecast, 2012-2023E (MWh)
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8. Residential Market Trends

Behind-the-Meter Residential Market
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Residential Market Rose to a Record 9.5 MW, Bolstered by Gains in California and Hawaii

U.S. Quarterly Residential Energy Storage Deployments (MW)
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Residential Market Rose to a Record 20 MWh, Bolstered by Gains in California and Hawaii

U.S. Quarterly Residential Energy Storage Deployments (MWh)
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Massive Influx of Residential SGIP Reservations as Program Pushes Forward in Q4 2017

* The new iteration of the Self-Generation Incentive Program opened May 1, 2017. Step 1 was quickly subscribed across all four program administrators (CSE, PG&E, SCE and SCG), and as such the
submitted projects entered into a lottery. CSE is the only program administrator that has filled Step 3, while the other three are still in Step 2 (with the exception of Step 3 of the Equity budget, which
is open for SCE). Step 2 of the program offers $0.4/Wh and Step 3 offers $0.35/Wh for residential storage projects for up to 60% of eligible project costs.

e As of early February 2018, a total of 394 projects totaling 1.96 MW have received an SGIP incentive, while 15.7 MW across 2,355 projects have reserved funding, and 1.98 MW have been
interconnected. 15.4 MW of projects received in 2017 have reserved funding, the majority of which was allocated in the last few months of 2017.

* The residential carve-out in the new iteration of the SGIP has proved instrumental in increasing the amount of funds reserved under the program, evidenced by the fact that within seven months of
the new program opening, the reserved residential capacity was over nine times the entire reserved and paid capacity for the years 2013 through 2016. The residential carve-out has ensured greater
certainty for residential storage market players in California, given that funds are allocated specifically to their segment. Residential market players have indicated a more bullish outlook for the next
few years given these changes. As a result, the share of residential projects in the overall SGIP ecosystem will increase substantially compared to previous years.

Interconnected vs. Reserved Capacity by Year (MW) Paid vs. Reserved Capacity by Year of SGIP Application (MW)
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Massive Influx of Residential SGIP Reservations as Program Pushes Forward in Q4 2017 (Cont.)

Projects Interconnected in 2017, Residential (kW, % Vendor Market Share) Applications Received in 2017 With Reserved Funding, Residential (kW, % Vendor Market Share)
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As of early February 2018, a total of 394 projects totaling 1.96 MW have received an SGIP incentive, while 15.7 MW across 2,355 projects have reserved funding, and 1.98 MW have
been interconnected. 15.4 MW of projects received in 2017 have reserved funding, the majority of which was allocated in the last few months of 2017.

In 2017, only 145 kW of residential storage was interconnected, all of which was from Tesla. Now that a plethora of residential projects have reserved SGIP funds, more projects are
expected to be deployed in the coming months from a wider variety of market players.

Tesla accounts for the largest share of reserved funding with 82%, followed by LG Chem with 15%. Both companies offer storage solutions to a variety of players.

The new SGIP has seen a massive spike in residential storage reservations compared to previous years, much of which is likely attributable to the residential carve-out. Such a funding
allocation provides greater market certainty for residential players, and provides a massive boon to a segment which currently lacks clear economic drivers for deployment.
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Residential Market Outlook: Applications

GTM Research analysis suggests there will be three broad application areas for residential energy storage: time-of-use shifting, resiliency and backup; self-consumption; and grid and
wholesale market services.

Time-of-use shifting: Most residential tariff regimes have flat tariffs, but a growing number of utilities are introducing time-of-use (TOU) tariff structures, some accelerated by the rise in solar NEM customers.
As markets move to time-of-use tariffs or reduce the value of NEM, the economic case for adding storage to solar will become stronger. In California, the recent NEM 2.0 plan added non-bypassable charges
of 2 to 3 cents/kWh on solar customers, as well as a mandatory TOU tariff. Both of these changes can increase the value of time-of-use shifting; recent economic analysis by GTM Research found NPV
positive outcomes for solar-plus-storage under TOU rates for PG&E, SCE and SDG&E, though solar-plus-storage still has weaker economics compared to solar-only. Furthermore, utilities in other states
including Arizona, Colorado and New York have proposed or are in the process of implementing optional residential TOU rates, which may present additional opportunities for residential energy storage,
depending on the delta between electricity cost at off-peak and peak periods; modeling for Arizona found a positive NPV in one TOU rate, but with a 15+ year payback.

Self-consumption: “Self-consumption” refers to a customer consuming electricity she has stored in her storage system. Self-consumption requires some form of customer-sited generation, usually
solar PV, in order to charge the storage system and offset grid consumption. This value stream becomes more attractive in response to some types of NEM reform, as lower compensation for
exported solar electricity increases the value of storing and consuming electricity the customer generates. This value stream encourages positive economic outcomes today in markets such as
Hawaii under HECO’s Customer Self-Supply tariff or in California under NEM 2.0.

Resiliency and backup: Residential customers do not necessarily have expensive equipment or critical facilities that require backup. However, customers have shown a willingness to pay for
protection from outages, as evidenced by residential backup generation sales. States in the Northeast have established programs to increase grid resiliency, relying on energy storage, along with
other upgrades. System vendors and installers consistently mention backup as a value stream of interest desired by end customers, particularly those in the Northeast U.S. In the wake of recent
hurricanes affecting Puerto Rico, Texas and the Southeast U.S. the resilience conversation is expected to intensify, and storage will increasingly be a part of these conversations.

Grid and wholesale market services: California utilities have been at the forefront of exploring the use of energy storage for grid services, including demand response, ancillary services and local capacity.
SCE awarded 5 MW/20 MWh of residential energy storage under its Preferred Resources Pilot program in September 2016. The New York REV initiative has entered into its demonstration phase, in
which several pilot projects involve energy storage. Hawaii recently introduced a demand response plan that proposes four grid services for which it could procure energy storage and other distributed
resources. Utilities in the states of Kentucky and Vermont have also initiated grid services programs. Arizona has initiated multiple utility-sponsored residential solar-plus-storage programs to enable
better utility load management and tariffs. Xcel Energy in Colorado is in the process of deploying an energy storage pilot that includes six residential systems to explore value that can be provided to
both customers and the electric grid. Other utilities are entertaining opportunities to deploy residential storage, with more pilot programs expected to be announced in the coming year.
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Residential Market Outlook: Markets

GTM Research’s outlook on key residential markets is presented below.

California: California will remain a leader in residential storage growth, particularly as the new iteration of the SGIP includes a carve-out for residential storage; as a result, a greater share of residential
projects is expected to be deployed under SGIP, which is already bearing out by deployment numbers from Q4 2017. With the coming of NEM 2.0, opportunities for storage are increasing as TOU rates and
non-bypassable charges come into force alongside reduced compensation for exported solar energy. Furthermore, 5 MW/20 MWh of residential storage was procured under the Preferred Resources Pilot,
with these systems set to come online by mid-2019. These factors will culminate in a 513 MW annual market by 2023, 78 times the size of the 2017 market.

Hawaii: Hawaii reopened its Customer Grid Supply (CGS) program in early 2017 with a 20 MW cap, putting a damper on the storage market, as the alternative tariff, Customer Self-Supply (CSS),
encourages solar-plus-storage. As the new CGS cap was reached, all new solar customers must enroll in CSS. Q4 2017 saw a further rise of CSS, as a substantial number of storage systems were
interconnected under this program. The new solar program will lead to a further upside for storage, because although CGS is reopening as CGS+, there is both a cap and a rule that credits can only be
gained at specific hours, meaning customers on this tariff may also pursue storage, while the Smart Export tariff is configured for solar-plus-storage. Anecdotal discussions with system integrators,
developers and installers active in Hawaii‘s residential energy storage market indicate a bullish outlook for the next few years. Hawaii’s annual residential storage market is expected to reach 52 MW by
2023, 12 times the size of the 2017 market.

The Northeast: The Northeast will continue to prove an interesting region for residential storage and constitute a non-trivial share of installations for resilience applications. However, given

the lack of a clear economic case for backup power today, these deployments will remain concentrated among customers purchasing storage primarily for emotional reasons. This will change if
residential storage systems are able to be leveraged for grid services such as peak load reduction, as is currently ongoing in Green Mountain Power territory in Vermont, although as a total addressable
market, Vermont remains small. Con Edison’s NY REV virtual power plant demonstration project, which would add ~300 new residential systems, is currently stalled, and thus it is unclear when or even if
these systems will be added. Massachusetts is a market to watch, as the new solar program, SMART, begins in H2 2018 and includes an adder for solar systems paired with storage; anecdotal discussions
with system vendors and installers indicate that Massachusetts will be a priority market in 2018 and 2019, while GTM Research found a positive economic outcome for residential solar-plus-storage in
Massachusetts for customers on a TOU rate.

The Southeast: Though not a key market today, a fair number of market players indicated increasing demand from states like Florida and Georgia for resilience applications. Though not an economic use
case, these markets are nevertheless seeing non-trivial demand despite being relatively small markets today.
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Residential Market Outlook (MW)

U.S. Annual Residential Energy Storage Deployment Forecast, 2012-2023E (MW)
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Appendix A: Metrics, Methodology and Data Sources

e Metrics: GTM Research reports energy-storage capacity data in terms of power capacity (watts) and energy capacity (watt-hours). All of our data sources (details on data sources
below), including program administrators, utility companies, utility commissions and system operators, currently track and report energy storage queue, deployments and
interconnections in terms of power capacity: watts, kilowatts or megawatts. GTM Research reports storage capacity data in power capacity terms (watts, kilowatts or megawatts)
based on the reported data, and in energy capacity terms (watt-hours, kilowatt-hours or megawatt-hours) using a mix of publicly available and survey data, and converting power
capacity to energy capacity by multiplying by discharge duration (hours). This distinction is particularly important, as energy storage technology can be deployed for a wide range of
discharge durations, from a few minutes (for applications such as power quality and frequency regulation) to a few hours (for applications such as bulk energy arbitrage).

Segments: GTM Research reports the energy-storage capacity data in three segments: residential, non-residential and front-of-the-meter. Projects that are deployed on the end-
customer side of the meter (i.e., behind-the-meter) are reported as falling in either the residential or nonresidential segment. Projects that are deployed on the utility side of the
meter (front-of-the-meter), irrespective of their size, are reported in the front-of-the-meter segment.
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Appendix A: Metrics, Methodology and Data Sources (Cont.)

« Historical Deployment Data: Quarterly capacity deployment data is collected from program administrators, system operators, utility companies and utility commissions. In some cases,
the program administrators report incentive application and award payment dates instead of deployed dates. In such cases, GTM Research consults with the utility companies or
estimates the most likely installation date, based on our knowledge of typical project installation cycles in various markets. For front-of-the-meter projects, GTM Research maintains a
database that tracks the status of planned and deployed front-of-the-meter projects. GTM Research reports deployment dates based on their “interconnection” or “online date” from
interconnection queue data maintained by ISOs and utility companies. In certain cases, GTM Research consults with project developers and installers to provide the project
commissioning (deployment) date. GTM Research also utilizes the U.S. DOE Global Energy Storage Database for information on technology in instances in which the information is not
received from our primary data sources.

System Price Data: Reported system price data is not associated with specific projects deployed, since pricing data is considered to be sensitive by vendors and developers, given the
number of projects that are being deployed and the varying project cycles. System price data is the outcome of GTM Research’s bottom-up cost survey based on interviews with
vendors across the value chain.
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Appendix B: Acronyms

* AB 2514: California state law requiring the California Public Utilities Commission to adopt an energy storage procurement target. In O ctober 2013, CPUC established an aggregate target of
1,325 MW by 2020 for PG&E, SCE and SDG&E.

* APS: Arizona Public Service, an Arizona investor-owned utility

« BQDM: Brooklyn-Queens Demand Management, a program in New York City to implement non-traditional technology to defer the need for a $1B substation
* C&I: Commercial and industrial

* CHP (combined heat and power)*: Generation of useful electric and heat energy using the same conversion system
* CPUC: California Public Utilities Commission

* DER: Distributed energy resource

* DOD: Depth of discharge

* DOE: United States Department of Energy

* DOER: Department of Energy Resources (Massachusetts)

* DR (demand response)*: Reduction of retail electricity end users’ electric load in response to control or price signals
* DRAM: Demand Response Auction Mechanism, program to procure demand response in California

* EE: Energy efficiency

* EPC: Engineering, procurement and construction

* ERCOT (Electric Reliability Council of Texas): Independent system operator for most of Texas

* ESDER (Energy Storage and Distributed Energy Resources): California stakeholder initiative to develop rules for storage and other DER market participation
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Appendix B: Acronyms

* FERC: Federal Energy Regulatory Commission

* FTM: Front-of-the-Meter, refers to storage sited on the utility-side of the meter

* GW (Gigawatt): Unit of energy storage capacity in power; 1,000 MW

* GWh (Gigawatt-hour): Unit of energy storage capacity in energy; 1,000 MWh

* HECO: Hawaiian Electric Company, a Hawaii IOU and subsidiary of Hawaiian Electric Industries

* HELCO: Hawaii Electric Light, one of the Hawaiian Electric Companies family that has jurisdiction over Hawaii Island

* IRP: Integrated resource plan

* 150 (independent system operator); Operates a region’s transmission grid and wholesale electric markets, similar to a regional transmission organization (RTO)
* I0U: Investor-owned utility

* JEA: Jacksonville Electric Authority, a community owned electric utility located in Jacksonville, Florida

* kW (kilowatt): Unit of energy storage capacity in power; 1,000 W

* kWh (kilowatt-hour): Unit of energy storage capacity in energy; 1,000 Wh

* LCR (local capacity requirements): Minimum local resource capacity needed for reliability in an area

* MUA: Multiple-use applications

* MECO: Maui Electric, one of the Hawaiian Electric Companies family that has jurisdiction over the island of Maui, Molokai and Lanai
* MW (Megawatt): Unit of energy storage capacity in power; 1,000 kW

* MWh (Megawatt-hour): Unit of energy storage capacity in energy; 1,000 kWh

* NOPR: Notice of proposed rulemaking
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Appendix B: Acronyms

GTM Research / ESA | U.S. Energy Storage Monitor 2017 Year In Review and Q1 2018

NWA: Non-wires alternative, a technology that can fulfill an electric grid upgrade in place of traditional technology

NY REV (Reforming the Energy Vision): State policy aimed at increasing deployment of renewable generating resources and modernizing the grid
NYSERDA: New York State Energy Research and Development Authority

PCS: Power conversion system or power conditioning system — typically referencing power electronics converting DC to AC at a point of interconnection
PG&E: Pacific Gas & Electric, a California IOU

PJM: RTO for all or parts of 13 states (from Illinois to New Jersey) and the District of Columbia

PRP (Preferred Resource Pilot): SCE’s study to determine if clean energy sources can offset increasing customer demand

PSC: Public Service Commission

PSCO: Public Service Company of Colorado, Xcel Energy subsidiary

PUC: Public Utilities Commission

RegD: PJM’s classification for fast-responding (“dynamic”) resources

RFI/RFO/RFP: Request for information/request for offer/request for proposal

RPS (renewable portfolio standard): Regulatory requirement mandating a particular amount of renewables in the jurisdiction’s electricity mix
RTO (regional transmission organization): Operates a region’s transmission grid and wholesale electric markets, similar to an 1SO

SCE: Southern California Edison, a California IOU

SDG&E: San Diego Gas & Electric, a California IOU

T&D: Transmission and distribution

TEP: Tucson Electric Power, an Arizona IOU
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Arizona

* Arizona Energy Plan

California

* Decision 17-12-005

* Rulemaking 12-11-005: Assigned Commissioner’s Ruling Establishing and Energy Storage
Greenhouse Gas Signal Working Group

* CPUC Decision on Multiple Use Applications
* Vote on Storage in place of Peakers

* SCE Updated Moorpark Resource Plan
Colorado

* Senate Bill 18-009

* Xcel All Source Solicitation

Federal

« U.S. House of Representatives Storage Tax Credit Bill

* FERCRuling on Wholesale Market Participation
Florida
*« HB1133

* SB1888
Hawaii
* SB2016

GTM Research / ESA | U.S. Energy Storage Monitor 2017 Year In Review and Q1 2018

Maryland

+ HB490

* SB750

Massachusetts

* MA DOER Order 17-05-B

* SMART Portal

¢ ACES Award Winners

Michigan

* PSC Guidelines on IRPs Including Energy Storage

Minnesota

« Great River Energy Solar-plus-Storage RFP
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Appendix C: Key Documents (Cont.)

Nevada North Carolina

* Nevada Energy All Source RFP + Duke Updated IRP

New Hampshire Texas

* HB1647 * Texas PUC Decision on AEP's Proposed Deferral System
New Mexico Virginia

« HB77 « HB1018

New York

* New York Storage Mandate

* New York Clean Energy Plan

* NYISO State of Storage Report

¢ Orange & Rockland NWA RFP

* Orange & Rockland NY REV Demonstration Project

* Con Edison Demand Management Program Portal

* NYISO Spinning Reserves Eligibility
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About Greentech Media

News/Online

GTM is the leading information services provider on the global energy transformation. We deliver market analysis, business-to-
business news and conferences that inform and connect players in the global clean energy market. Our coverage extends across the
clean energy industry with a focus on solar power and the electric utility market's evolution. GTM's industry-leading coverage is
provided by world-class journalists and a global network of expert contributors, supported by a team of analysts from our market

intelligence arm, GTM Research.

‘ Research
GTM Research is the leading market analysis and advisory firm on the transformation of the global electricity industry. Our research
provides critical and timely market analysis for solar, energy storage, and grid edge markets. With an industry-leading analyst team,
GTM Research offers comprehensive intelligence subscriptions that include reports and data services, as well as strategic consulting
for clients across the energy value chain.

Events

GTM Events uses the company's deep news and market intelligence platform to produce industry conferences throughout the year.

] These events draw the most important players to convene, interact and learn from one another along with our team of analysts,

executives and journalists.
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Thank you!

Interested in other GTM Research products and services? Please visit www.gtmresearch.com or contact sales@greentechmedia.com

Interested in efforts to advance the energy storage industry toward its 35 GW by 2025 goal? Please visit www.energystorage.org

research

is now Wood Mackenzie




Exhibit BRA-22

Duke Energy Ohio

Case No. 17-0032-EL-AIR, et al.

OCC Third Set of Interrogatories - Stipulation
Date Received: May 11,2018

OCC-INT-03-058
REQUEST:
Referring to the Reliability Standards section on page 13 of the Stipulation and
Recommendation, has Duke performed any cost benefit analysis related to the battery
storage project(s) that are proposed to be funded by customers through the Rider DCI?
RESPONSE:

No.

PERSON RESPONSIBLE:

Zachary Kuznar
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Duke Energy Ohio

Case No. 17-0032-EL-AIR, et al.

OCC Third Set of Interrogatories - Stipulation
Date Received: May 11,2018

OCC-INT-03-059
REQUEST:
Referring to the Reliability Standards section on page 13 of the Stipulation and
Recommendation, will a cost benefit analysis be completed before any battery storage
project(s) are funded through the Rider DCI? What criteria will be used to evaluate the
cost effectiveness of the proposed battery storage project(s)?

RESPONSE:

It is unknown if a cost benefit analysis will be completed before any projects are
funded through Rider DCI and final criteria have not been determined to evaluate the cost
effectiveness of the proposed storage projects.

PERSON RESPONSIBLE:

Zachary Kuznar
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Duke Energy Ohio

Case No. 17-0032-EL-AIR, et al.

OCC Fifth Set of Interrogatories - Stipulation
Date Received: May 23, 2018

OCC-INT-05-133
REQUEST:
Regarding the response to OCC STIP- INT-03-0057, is the incremental amount of
reliability improvement such as the number of outages that will be avoided and/or
customer minutes interrupted that are avoided considered to determine if a battery storage
project is cost effective?

RESPONSE:

Improving the reliability for customers is one metric that will be evaluated in determining
the value of the storage asset.

PERSON RESPONSIBLE: Zachary Kuznar
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Duke Energy Ohio

Case No. 17-0032-EL-AIR, et al.

OCC Second Set of Interrogatories - Stipulation
Date Received: April 26,2018

OCC-INT-02-007
REQUEST:

Page 13 of the Stipulation states that Duke may invest up to $20 million for a battery
storage project, with those costs charged to customers through Rider DCI.

a. Explain the basis for the $20 million amount.

b. Will Duke be required to show that any such battery storage project is cost-
effective (i.e., that the benefits to customers are greater than the cost of the
project)?

RESPONSE:

a. Duke Energy Ohio is proposing a pilot of 10 MW to deploy in its service
territory so it can show at scale the value that distributed battery storage can
provide to the grid. It anticipates that this amount of storage fully installed
will cost ~$20 MM.

b. Distributed battery storage can provide tremendous stacked benefit streams
across the Transmission and distribution systems including T&D deferral,
improvements in power quality and reliability, along with bulk system
benefits such as frequency regulation. This pilot proposed by Duke Energy
Ohio will be extremely important in proving these business cases so energy
storage can be seamlessly integrated into the Company’s electric system for
the benefit of all retail customers as the Company continues to modernize its
system.

PERSON RESPONSIBLE: Zach Kuznar
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Duke Energy Ohio

Case No. 17-0032-EL-AIR, et al.

OCC Fifth Set of Interrogatories - Stipulation
Date Received: May 23, 2018

OCC-INT-05-131
REQUEST:
Referring to the Stipulation and Recommendation at Attachment G, pages 5-6, is the
Battery Pilot Program referred to in this section of the Stipulation part of the $20 million

that is addressed in the reliability standards section of the Stipulation on page 13?

RESPONSE:

Not necessarily.

PERSON RESPONSIBLE: William Don Wathen Jr.
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Duke Energy Ohio

Case No. 17-0032-EL-AIR, ef al.

OCC Third Set of Interrogatories - Stipulation
Date Received: May 11,2018

OCC-INT-03-056
REQUEST:
Referring to the Reliability Standards section on page 13 of the Stipulation and
Recommendation, please explain the evaluation criteria that will be used to determine if a
battery storage project is appropriately deployed for the purpose of deferring circuit
investment. To the extent that evaluation criteria was not developed, when will the
evaluation criteria be developed and made available for public review and comment?

RESPONSE:

If a battery storage project defers or eliminates the need for a circuit investment than it
has been appropriately deployed for the purpose of deferring circuit investments.

PERSON RESPONSIBLE:

Zachary Kuznar
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