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I. INTRODTICTION

a. pr,EÀsE sTÀTn, youR NAME.A.ND BLTSINESS ADDRESS.

A. My name is Donald L. Schneider, Jr.. and my business address is "100 South Tryon

Street. Charlotte. North Carolina 282A2.

A. BY \ryHOM ARE YOU ENIPLOYED AND IN WHAT CAPACITY?

A. I,am employed by Duke Energy Business Services LLC (DEBS). as General

Manager, Advanced Metering Infrastructure (AMl) Program Management. DEBS

provides various administrative and other services to Duke Eriergy Ohio. Inû.,

(Duke Energy Ohio or Company) and other affiliated companies of Duke Energy

Corporation (Duke Energy).

A. PLEASE BRIEFLY DESCRIBE YOUR EDUCATION AND

PROFESSIONAL EXPERIENCB.

A. I received a Bachelor of Science Degree in Electrical Enginccring from the

university of Evansville in 1986. After graduation. I was emproyed by Duke

Energy Indiana. Inc., (then lc¡rown as Public Sen'ice indiana) as an elect¡ical

engineer. Throughout my career, I have held various positions of increasing

responsibility in fhe areas of engineering and operations, including distribution

planning, distribution design, field operations, and capital budgets. Prior to my

current role, I was General Manager, Midwest Premises Services, respolsible for

managing all of Duke Energy's Midwest Premises Serv'ices and Meter Reading

departments. I rvas promoted to my curent position in 2008.
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a. .4,R8 YOU A RËGISTERED PROF',ESSIONAL ENGINEER?

A. Yes. I have been registered as a professional engineer with the State Board of

Registration for Professional Engineers in the state of Indiana since 1995.

A. PLEASE DESCRIBE YOI]R DUTIES AS GENER,{L MANAGER, AMI

PROGRAM MANAGEMENT.

A. As. Gencral Manager. AMI Program Management, my primary responsibility is

managing the project execution of AMl'related projects and AMI systems

operations for all Duke Energy jurisdictions. Prior to the merger between Duke

Energy and Progress Energy, I was responsible for managing the project execution

for both AMI and Distribution Automation (DA) deploy'ments for all legacy Duke

Energy jurisdictions.

A. ITAVE YOU PREVIOUSLY TESTIFIED BEFORE THE PUBLIC

UTILITIES COMMISSION OF OHIO?

A. Yes. I have provided vrritten testimony in several prior Duke Energy Ohio

SmartGrid Rider proceedings.

a. \ryHAT IS THE PURPOSE OF YOUR TESTIMONY IN THESE

PROCEEDINGS?

A. I will begin by prcviding a background on Duke Energy Ohio's AMI. Then I will

describe the current state of the Company's AMI environment and some

challenges to that environment and explain hor¡'the Company plans to address

those challenges. Finally, I will discuss ancl quantify' the benefits and costs

associated with the Company's AMI proposal.
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il. BÄCKGROUND ON DUKE ENERGY OHIO'S
ÂMI NNfENT

WHAT IS AMI?

AMI involves a two-way communication nctwork betr,',een the utilig' and its

meters that is used to provide operational effìciencies and to enable cusfomer

serv'ices not possible with metering programs involving walk-by or one-way

cominunications network (driVe-b¡J readi ngs.

DESCRIBE THE CURRENT AMI ENVIRONMENT FOR DUKE A,NERGY

OHIO.

Today, the Company has tvr-o AMI metering environments, which I u'ill describe

as the node and mesh environments. The node environment is composecl of

Echelon electric meters, Badger gas communication modules. and communication

nodes that rvere originally manufactured by Arnbient. w-hich has since been

acquired by Ericsson. 'fhe mesh environment is composed of Itron elechic meters,

Itron gas communications modules, Itron range extenders, and Cisco Connected

Grjd Routers (CGRs).

HO\ry DO COMMUNICATIONS WORK IN THE AMI NODE

ENVIRONMENT?

Echelon electric meters communicate with nodes via two-r'v.ay, low-voltage

pou'er-line carrier technology, and Badger gas communication modules

communicate with nodes via one-way çireless radiofrequency signals. Each node

is equipped with a cellular modem that allou,s for data and signals to be sent to

and received from the node environment. The devices within the node

DONALD L. SCHNEIDER, JR., DIRECT
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envirorunent arÊ managed by head-end control systems. The Echelon Networked

Energ,v Services (Echelon NES) head-end system manages Echelon AMI meters"

the Badger Read Center manages thc gas communication modules, and the

Ambient Network Management System (Ambient NMS) manages the

communication nodes,

a. How Do COMMUNTCATIONS WORK IN THE AMI MESH

ENVIRONMENT?

A. The mesh environment ís so described because Itron electric meters communicate

with one anothe¡ and CGRs using wireless radiofrequency signals with IPv6

communication protocol, effectively forming a meshed communication network

across a geographic area. Itron gas communicalion modules communicatc with

Itron electric AMI rneters using a separate wireless radiofrequency signal that uses

a communication protocol known as ZigBee. and that data is then carried over the

mesh network to CGRs. Each CGR is equipped rl{th a ceilular modem that allows

fo¡ data ;rncl signals to be senf to and received fì'om the mesh environment. Itron

range extenders are used in the mesh environment to help extend the wireless

radiofrequency signal when necessary. The ltron OpenWay head-end system

manages the ltron AMI meters and the Cisco Network Management System

(CGNMS) manages the CGRs.

Figure 1 below illustrates Ðuke Energy Ohio's overall AMI network

a¡chitecture. The mesh environment is depicted in the top left corner of the image,

It shows gas modules communicating with electric neters and the electric meters

communicating with one anothe¡ and the CGR wirelessly. It then shsws how the

DONALD L. SCHNEIDER, JR., DIRECT
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CGR communioates through the cellular r,r'ireless network. The node environment

is portrayed at the bottom of the image. It shows electric meters and gas modules

communicating directly lo a comnunication node, which also then communicates

through the cellular wireless network. Finall¡ at the top of Figurc I there is a

depiction of an ltron Direct Connect electric Al\{I meter, which communicates

directly over the cellular r¡'ireless nefwork using a built-in cellulal radio. The

Direct Connect meters are used as an alternative for situations in which an ITron

mesh electric meter at a specific premises cannot connect reliably with other mesh

network meters in that area and it is cost prohibitive to extend the mesh utilizing

Itron range extenders.
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A. \ryHAT IS THE MAJOR DIFFERENCE BET\ryEEN THE AMI NODE AND

MESH I}ÍETERING ENVIRONMENTS?

A. Since the node envi¡onment utilizes low-voltage power-line canier technology

that rcquires installation of communication nodes at po1À,er transformers

associated with the downstrearn electric mete¡s. individual communication nodes

only support about five electric AMI meters on averâge. In comparison. the mesh

environment is typically designed so that 500 to 1,000 meters can conmunicate

with a single CGR.

a. \ryHAT CUSTOMER CLASSES ARE SERVED BY THE SEPAp"ATE AMr

ENVIRONMENTS?

A. The node environment serves most of Duke Energy Ohio's residential electric and

residential combination gas and electric customers. The mesh enl,ironment sen es

most of the Company's comnercial/industrial custorner classes. as well as some

residential customers. The mesh environment also serr,'es some combination gas

and electric customers in both the residential and commercial/industrial customer

classes.

A. \ryHY IS THERE A DIFFERENCE IN AMI ENYIRONMENTS BASED ON

CUSTOMBR TYPE?

A. Beginning in 2009, the Company installed the AMI node environment technology

with electric meters manufactured by Echelon. Echelon began manufacturing,,\MI

meters '*'ith the Form 2s Class 200 meter type, which is primarily used by

residential customers. Echelon had planned to continue development of AMI

electric meters for all other mete¡ forms but the market never developcd in North

DON.A.LD L. SCHNEIDER, JR., DIRECT
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A.

Amerioa for this techlology so they did not start manufacturing other meter

forms. Therefore. the majorit¡' of Duke Energy Ohio's residential electric

customers ate sen'ed by an Echelon meter. After analyzing other AMI

environments, the Company standardized on thc ltron AMI mesh environment and

installed eiectric AMI meters manufactured by Itron for most of its

commercial/industrial electlic customers and any additional customers who could

not be served by an Echelon Form 2s Class 200 AMI mete¡. In some cases, such

as when a customer requires demand readings, Duke Energy Ohio instailecl ltron

AMI meters for residential electric customers as well.

\ryHERE IS DUKE ENERGY OHIO'S AMI METER DATA STORED?

Duke Energy Ohio's AMI meter data is stored in two separate meter data

management systems, which are responsible for processing and storing vast

amounts of collected meter data. For the node environment, interval AMI

Customer Energy Usage Data (CEUD) is stored in Oracle's first-generation meter

data management system called the Energy Data Management System (EDMS).

For the mesh environment, interval AMI CEUD is stoled in Oracle's second-

generation meter data management system, u'hich Duke Encrgy Ohio calls MDM.

Data in EDMS and MDM is used by Duke Energy Ohio's biiling system knou'n as

the Customer Management System (CMS) for billing functions.

DESCRIBE THE DIFFERBNCES BET\ryEEN EDMS AND MDM WITH

REGARD TO HO\ry THEY PROCESS INTERVAL AMI CEUD.

lvlDM provides scalable Validation, Estimation, & Editing (VEE) functionality

for interval AMI CEUD. EDlvlS relies on the CMS system to provide scalable

DONALD L. SC}TNEIDER" JR., DIRECT
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VEE functionality fcrr interval AMI CEUD. Interval AMI CEÏJD coming out of

the MDM system is considered billing-quality interval AMi CEUD, while intenal

AMI CEUD that comes out of EDMS is not considered billing-quality inten'al

AMI CEUD.

ilI. CIIBREI.{T STATE OF Tglf COMPANY'S A.MI ENVIRONMENT

WI{AT IS THE CL;'RRENT BREAKDOWN OF DEVICES DEPLOYED

ACROSS DUKE DNERGY OHIO'S T\ryO AMI METERING

ET{VIRONMENTS?

Figure 2 provides a visual representation ofthis device breakdown as ofJanuary

31,2A17,It also displays the respective head-ends, network management systems,

and meter data management systems for the two AMI metering environments.
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Fisure 2:

using figures as of January 3l, za17 , 626,rsg Echelon electric meters and

418,868 Badger gas communication modules communicate directly with 140.2g1

communication nodes in the nocle enviroilTlent. As of the same date, 103,536

Itron electric meters communicate with 234 cGRs ¿nd Lg,s6s Itron gas

communication modules communicate tluough the ltron electric meters to the

CGRs in the mesh environment.
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IS DUKE ENERGY OHIO FACING ANY ISSUES \ryITH ITS AMI

METERING ENVIRONMENTS?

In Duke Energy Ohio's AMI node environment. Ericsson is no longer

manufacturing communication nodes. Duke Energy Ohio's inventory of nodes is

therefore depleting beyond the desired stocking level r¡ith each device failure.

Additionally, comrnunication nodes have been failing at a higher rate than

expected.

WHAT IS DUKE ENERGY OHIO DOING TO ADDRESS THIS ISSUE IN

THE NEAR TERM?

Duke Energy* Ohio has begun a business continuity effort for the years 2017-ZAß

to remove approximately 23,700 communication nodes cuûently deployed in the

fietd. in order to restore inventory back to desired stocking levels. Removing these

nodes - transitioning frour the AMI node environlnent to the mesh environment -

requires expanding the footprint of the C<lmpany's existing mesh environment;

consequently, the Company wíll replace approximately 80,000 Echelon electric

meters and 48,800 Badger gas communication modules with ltron electric meters

and Itron gas communication modules. Upon completion of the effofi, the AMI

node environment will contain approximately 546,000 Echelon electric meters,

370,000 Badger gâs communícation modules, and 120,000 communication nodes

remaining in the field,

DONALD L. SCHNEIDER, JR., DIRECT
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WHAT IS THE ESTIMATED TIMELINE TO ADDRESS THIS NODE

ISSUE AS DESCRIBED ABOVE?

The Company began expanding the mesh environment footprint in earty ?017.

This business continuity work is expected to conclude by the end of 201g,

w. FUTURE STATE OF THE COMpANy's AMI ENVIRONMENT

PLEASE DESCRIBE ANY MAJOR HARDWAR-E UPGRADES

REQUIRED FOR DUKE ENERGY OHIO'S iIMI METERING

ENVIRONMENTS IN THE COMING YEARS.

verizon, the company's primary cellular provider, has alened the corapany that

their second generation (2G) and third generation (3G) cellular networks will be

disconlinued, or sunset, in 2022. Verizon originally plamred to disco¡tinue these

networks earlier than 2022, but through Duke Energy's partnership with Verizon,

it was agreed to extend the sunset lo 2022. No fuither extension ís expected. The

2G and3G sunset w-ill require Duke Energy Ohio to completely transition all of

its communication devices - whether they are nodes or cGRs - to the Verizon 4G

netrvork prior to end of 2022. The 2G and 3G sunset applies to alt users of the

Verizon cellular network, including arlyone using Verizon's personal cellular

a HOW DOES VERIZON'S DECISION TO DISCONTINUE SUPPORTING

THE 2G AND 3G SYSTEMS AFFECT THE COMPANY'S AMI MESH

EN}TRONMENT?

cisco has akeady released a 4G cGR. Duke Energy ohio u,jll need to upgrade

233 of its cunent 234 CGRs to 4G communications tcchnology before Verizon

DONALD L. SCHNEIDER, JR., DIRECT
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ends its support. Upgrading a CGR invoives swapping out the 3C communication

card for a 4G communication card and replacing the CGR's antennas.

a. How DOES VERTZON'S DECISION TO DISCONTINUE SUPPORTING

THE 2G AND 3G SYSTEMS AFF'ECT THE COMPANY'S AMI NODE

ENVIRONMENT?

A. The loss of support for 2G and 3G is a significant long-tem challenge for Ðuke

Energy Ohio's node environment due to the sheer volume of communication

nodes. As I mentioned previously, there arc far more comrîunication nodes

installed since the ratio of meters to nodes is so much low-er than the ratio of

meters to CGRs. lhe Company would need to upgrade at least 140,000 nodes.

Adding to fhe challenge, I also mentioned that fhe communication nodes are uo

longer being manufactured, but the Company could work with the vendor to

source a replacement 4G modem and antenna that could be rctrofitted into the

node. Upgrading a node to the -lG net*'ork is more complicated than the upgrade

process for CGRs. The node design incorporates a cellular modem ehip that is

soldered onto the communication node's motherboard; so, it is a more delicatc

and labor-intensive process than what is required tbr CGRs, *'hich incorporates a

cellular modem card design.

A. ¿,RE THERE ANY OTHER LONG.TERM CHALLENGES IN

SUPPORTING THE AMI NODE ENVIRONMENT?

A. Since the Company began its AMI deployment, Arnbient has been purchased by

Ericsson and Duke Energy Ohio remains the only customer utilizing the specific

communication nodcs that were manufactured by Ambient. \[ hile Echelon has

DONALD L. SCHNEIDER, JR., DIRECT
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hacl success in othcr countries, Duke Energy ohio rernains the only North

American compan)'- utilizing the Echelon AMI nodal solution. The failure of

nodes. the lack of North American adoption, and the fact that the nodes are no

longer manufactured are all factors that prescnt risk to Duke Energy Ohio and its

customers. Ëven if the Company were to upgrade all its cornmunication nodes to

the Verizon.'1G netr¡rork. the node failule issue would not be resolved. The nodes

are already approaching the end of their expected l0 year useful lives. The

companl'w'ould need to continue removing nodes and switching customers to the

mesh environûlent, just for business continuity beyond 201g. The Company has a

support contract in place for node repair but. with the higher than expected failure

rates, Ericsson is not ablc to keep up u'ith the repairs.

HO\il DOES DUKE ENERGY OHIO PLAN TO ADDRESS THE LONG-

TERM CHALLENGE \ryITH THE NODE ENVIRON}IENT?

Rather than upgrading the communication nodes to 4G and perpetuating the

supporl concerns the company is already confronting in the near-term. the

Company proposes to transition entirely from the AMi node environment to the

AMI mesh environment. The estimated total cost of the Ohio AMI Transition

eflorl is approximately $143.4 million" most of which will be capital costs. The

work r¡'ould begin in 2019 and conclude by the encl of 2022. Attac¡menr DLS-1

shows the estimated costs of ownershipioperation and a net present value Q.trpV)

comparison of the ohio AMI Transition effort versus retaining the node

environment. I u'ill discuss the benefits and costs of the Ohio AMI Transition in

depth over the next tw'o sections of testimony.

DONALD L. SCHNEIDER, JR., DIRECT
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V. BENEFITS OUTHE PROPOSED AMI TRANSITION

WHAT AR3 THE OVER,I.RCHING BENEFITS OF COMPLETELY

TRANSITIONING FROM THE NODE TO THE MESH AMI METERING

ENVIRONMENT?

The Ohio AMI Transition would allow Duke Energy Ohio to avoid approximately

$91.2 million,in total costs to upgrade its AMI node environment.to "1G, as shown

on Attaclment DLS-I. Having all meters in the Ihon AMI mesh environment

r¡,oulcl mean that the Company would have billing-qualitv interval AMl CEUD for

all its electric customers with AMI meters because Itron meters necessarily feed

data into MDM rather than EDMS.

Going fom.ard, support for the mesh environment will be significantly less

costly - in temrs of both avoided costs and reduced costs - than the cost of

continuing to suppofi the node environment. Attachment DLS-I shows ùat the

Z}-year NPV of costs associated with keeping the node environment in place is

approximately $190.3 million, while the 2}-year NPV of costs associated with the

Ohio AMI Transition is approximately 5134.7 million.

Finally, the Ohio AMI Transition will better serve Duke Energy Ohio's

customers, since u.e v'ill be able to offer the full suite of Enhanced Basic Services

described in the testimony of Company witness Dr. Alexander (Sasha) J.

Weintraub.

DONÁ,LD L. SCHNEIDER, JR.O DIRECT
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A. WHAT IS THE BENEFIT OF AVOIDING THE 4G TIPGRADE COSTS

FOR THE COIVTMUNTCATION NODES?

A. Duke Energy Ohio would face significant costs to upgracle its communication

nodes 1o 4G, an unavoidable upgrade if it continues using the AMI node

environment. The Company estimates that it would crst approximately $9i.2

million for theproject" which would beþin in 2019 and end in 2021. The Ohio

AMI Transition will allow Duke Energy Ohio to avoid those costs by installing

4G CGRs and lfron AMI meters.

O. WHAT IS THE BENEFIT OF HAVING BILLING.QUALITY INTERVAL

AMI CEUD?

A. In his testimony in this case, Company witness Scott B. Nicholson explains the

Company's plans to enhance the customer elect¡icity experience and promote

competiTion in Ohio. Mr. Nicholson describes the Company's curent status and,

consistent with Conmission directive. plans for providing interval CI-I¡D to

CRES providers. The Ohio AMI Meter Transition will allow Duke Energy Ohio

to pursue a comprehensive solution, since the electric Itron meters in MDM will

have billing-quality interv¿rl AMI CEUD going forward. Once new meters are in

place and the data can be certified as billing quality. the data can be provided to

CRES providers. This. in turn, will allow the CRES providers to offer new

products and services to allow custoûrers to use rhe data to their best advantage.

DONALD L. SCHNEIDER, JR., DIRECT
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A.

W}IAT IS THB BENEFIT OF NO LONGER SUPPORTING THE NODE

ENVIRONMENT?

If Duke Energy Ohio does not receive necessary regulatory approval and has to

continuc with thc node envi¡onment instead of undertaking the Ohio AMI Meter

Transition, the Company estimates it rvould spend $1 million in 2019 just to

dev'elop a long-term solution to address the node failure issue. At that point, the

business continuity effort w'iil have concluded. but the node failure rate is

expected to continue increasing.

Besides addressing the node failure issue, the future costs to support the

node environment and its related systems would be avoicled or reduced if the

Company pursues the Ohio AMI Meter Transition. Duke Energy Ohio would

spend less in annual on-going operation and maintenance (O&M) costs if it

transitions the entire node environrnent to the mesh environment. That includes

reduced costs for monthly cellular contracts and for managing communication

node failures, as well as avoicled costs for syslem upgrades and vendor

maintenance.

WHAT IS THE BENEFIT OF BEING ABLE TO OFFER ENHANCET)

BASIC SERVICES THROUGH THE MESH ENVIRONMENT?

'With all c¡f its AMI meters part of the mesh environment, Dtfte Energ¡- Ohio

would be able to offer the fi:ll suite of Enhanced Basic Services described in the

testimony of Company rnitness w*eintraub, subject to any necessar]' regulatory

approvals.

DONALD L. SCHNEIDER, JR., DIRECT
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VI. COSTS OF THE PROPOSED AMI TRANSITTON

A. WHAT IS THE ESTIMATED COST AND TIMELINE FOR THE OHIO

AMI TRA,NSITION?

A. Duke Energy Ohio estimates that the Ohio AMI Transition çill cosr

approximately $143.4 million, most of which will be capital costs. Attachment

DLS-1 shows breakdown of project costs between electric, Bâs,

communications, and software by capital and O&N{. The deployment would begin

in20l9 and conclude in?022.

a. WHAT PORTION OF THE TOTAT, OHIO AMI METER TRANSITION

COSTS IS FOR ELECTRIC SERVICE AND GAS SERVICE?

A. About $106.5 million of total costs for the Ohio AMI Transition are attributable ro

electic service. Just under $36.9 million of total costs are attributable to gas

servlce.

A. HOW DO THE COSTS OF THE BUSINESS CONTINUITY EFFORT.ÀND

OHIO ANII TRANSITION COMPARE TO THE tsENEFITS OF

AVOIDING TIIE NODB ET\IVIRONMENT COSTS?

A, ¡ls mentioned earlier, Attachment DLS-I shorvs that the NPV of costs to maintain

the node environment from 2019 lluough2A38 is $190.2 million versus $134.7

million to pursue the Ohio AMI Transition over the same time period. The 20-

year NPV analysis was used in alignment with typical internal cost analyses.

DONALD L. SCHNEIDER, JR., DTRECT
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VIL CONCLUSION

\ryAS ATTACHMENT DLS.I PREPARED BY YOU OR UNDER YOUR

SUPERYISION?

Yes.

IS THE INFORMATION CONTAINED IN ATTACIIMENT DLS-I TRI]E

AND ACCURATE TO THE BEST OF YOUR IC..{O\ilLEDGE ANI)

BELIEF?

A. Yes.

O. DOES THIS CONCLTJDE YOUR PRE-FTLED DIRECT TESTIMOT\IY?

A. Yes.

DONALD L. SCHNEIDE& JR,, DIRECT
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Totål
D¡scount Råtè (DEO bèfore tax)

NPV

ô&M

4,61 5,356 I 0,644,1 98@ãi

123,299,685 1 43,398,848

CÒnr¡nus Node Enylronmenl
4G Communicat¡on Node Upgrade
EDMS to MDM Convers¡on
Long-term Commr:nicalion Node Solution
NES Headend Upgrades
Monthly Ceilulâr Cost
Communicat¡on Device Failures
Vendor Ma¡nteñan6e

78,694,632
'14,140,117

928,247
5,1 23,981

15,487,719
49,779,289

91.162,500
1 5,800.000
r,000,000

10,589,310
33,216,510

1 18,383,860

Trânsition to Mesh Environment
ohir AMI TransitionCapital

o&M Monthly Cellular Cost
Communication Device Failurês
Vendor Maintenancê

6,418,755
372,557

14,237,970
930.746

NPV

o&M
Cont¡nue Node Ënvironmsnt

4G Communicalion Node Upgrãde
EDMS to MDÌ', Conversion
Long-lerm Communicâtion Ncde Solut¡on
NES Headend Upg¡ades
Monthly Cellula¡ Cost
Communical¡on Ðev¡ce FaÍlures
Vendor Maintenance

69,487,360
8,625,471

566,230
5,.t23,98t
9,447,509

43.955,094

80,496,488
9,638,000

610,000
10,589,310
20,262,O71

'104,532,948

906

Transil¡on to Mesh Env¡rooment
Capital

o&M

Ohio AMI Trans¡iion 91,584,689 r 06,505,554

Morthly Cellular Cost
Commun¡câtion Pevice Failures
Vendor Mainlenance

3,915,¡140

328,968
8,685,162

821,849
141 157

NPV

o&M
Continue Node Env¡ronmént

4G Communication Node Upgrade
EDMS to MDM Conversion
Lo$g-lerm Commsnical¡on Node Solution
NES Headend Upgrades
Monthly Cellular Cost
C0mrnunicãf¡oß Device Fa¡lures
Vendor Maintenance

9,297 ¿72
5,514,645

362,01s

1 0,666,ô1 3
6,162,000

390,000

6,040,211
5,824,174

1 2,954,439
1 3,850,91 1

7

Capital

o&u

Trâns¡t¡Òll to Mesh Environment
Oh¡o Al,ll Trans¡tion 31,714,995 36,893,294

Monthly Cãllular Cost
Communical¡on Device Failures
Vendor Ma¡ntenance

2,503,314
43,589

5,552,808
1 08,89ô
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0.

A.

a.

A.

L INTROD,I]CTTON

PLEASD STATE YOUR NAME AND BUSINESS ADDRESS.

My name is Donald L. schneider, Jr., and my business address is 400 south rryon

Street, Charlotte, North Carolina 28202.

BY WHOM ARE YOU EMPLOYED ANII IN WIIAT CAPACITY?

I am employed by Duke Energy Business services LLC (DEBS), as General

Manager, Advanced Metering Infrastructure (AMI) program Management. DEBS

provides various administrative and other services to Duke Energy ohio, Inc.,

(Duke Enerry ohio or company) and other afüliated companies of Duke Energy

Coryoration (Duke Energy).

PLEASE BRIEFLY DESCRIBE YOUR EDUCATION AND

PROFESSIONAL EXPERIENCE.

I received a Bachelor of Science Degree in Electrical Engineering from the

university of Evansville in 1986. After graduation, I was employed by Duke

Energy Indiana Inc., (then known as Public Service Indiana) as an electrical

engineer. Throughout my career, I have held various positions of increasing

responsibilþ in the areas of engineering and operations, including distribution

planning, distribution design" field operations, and capital budgets. prior to my

current role, I was General Manager, Midwest Premises Services, responsible for

managing all of Duke Ënergyos Midwest Premises Services and Meter Reading

departments. I was promoted to my cunent position in 20ûg.

DONALD L SCHNEIDER, JR", DIRECT
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ARE YOU A REGISTEREII PROFESSIONAL BNGINEER?

Yes. I have been registered as a professional engineer with the State Board of

Registration for Professional Engineers in the state of India¡ra since 1995.

PLEASE DESCRIBE YOUR DUTIES AS GENERAL MANAGER, AMI

PROGRAM MANAGEMDNT.

As General Manager, AMI Program Management, my primary responsibility is

managtng the project execution of AMl'related projects and AMI systems

operations for all Duke Energy jurisdictions. Prior to the merger be¡veen Duke

Energy and Progress Energy, I was responsible for managing the project execution

for both AMI and Distribution Automation (DA) deployments for all legacy Duke

Energy jurisdictions.

TTÁVE YOU PREVIOUSLY TESTINED BEFORE THE PUBLIC

UTILITIES COMMISSION OF OHIO?

Yes. I have submitted pre-filed testimony and have testified before the Public

Utilities Commission of Ohio (Commission).

\ryHAT TS THE PTIRPOSE OF YOUR TESTIMONY IN THE,SE

PROCEEDINGS?

I will begin by providing a background on Duke Enerry Ohio's AMI. Then I will

describe the cunent state of the Company's AMI environment and some

c,hallenges to that envi¡onment and explain how the Company plans to address

those challenges. Finally, I will diseuss and quantify the benefits and costs

associated with the Company's AMI proposal.

DONALD L. SCHNETDE& JR., DIRECT
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EURRENT AMI EI{VIRONMENT

I Q. WHAî IS Alvrl?

AMI involves a two-way sornmuriication network between the utility and its

meters that is used to provide operational efficiencies and to enable customer

services not possible with metering programs involving walk-by or one-way

communications network (drive-by) readings.

DESCRIBE THE CURRENT AMI E,NVIRONMENT FOR DUKE ENERGY

OHIO.

Today, the Company has two AMI metering environments, which I will describe

as the node and mesh environments. The node environment is composed of

Echelon electric meters, Badger gas communication modules, and communication

nodes that were originally manufactwed by Ambient, which has since been

acquired by Ericsson. The mesh environment is composed of Itron electric meters,

Itron gas communications modules, Itron range extenders, and Cisco Connected

Grid Routers (CGRs).

HO\ry DO COMMUNICATIONS \ryORK IN TIIE AMI NODE

ENVIRONMENT?

Eohelon electric meters comrnunicate wirh nodes via two-way, low-voltage

power-line carrier technology, and Badger gas communication modules

communicate with nodes via one-way wireless radiofrequency signals. Each node

is equþed with a cellular modem ttrat allows for data and signals to be sent to

and received from the node environment. The devices within the node

il.
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environment are managed by head-end control systems. The Echelon Networked

Energy Services (Echelon NES) head-end system manages Echelon AMI meters,

the Badger Read Center maoages the gas sommuûication modules, and the

Ambient Network Management System (Ambient NMS) manages the

communication nodes.

a. How Do COMMUNICATIONS WORK rN THE AMI MESH

ENYIRONMENT?

A. The mesh environment is so described because Itron electric meters communicate

with one another and CGRs using wireless radiofrequency signals with IPv6

communication protocol, effectively forming a meshed cornmunication network

across a geographic area. Itron gas communication modules communicate with

Itron electric AMI meters using a separate wireless radiofrequency signal that uses

a communication protocol known as ZigBee and that data is then carried over the

mesh network to CGRs. Each CGR is equipped with a cellular modem that allows

for data and signals to be sent to and received from the mesh environment. Itron

range extenders are used in the mesh environment to help extend the wireless

radiofrequency signal when necessary. The Itron Open1V'ay head-end system

manages the Iton AMI meters and the Cisco Network Management System

(CGNMS) manages the CGRs.

Figwe 1 below illustrates Duke Energy Ohio's overall AMI network

architecture. The mesh environment is depicted in the top left corner of the image.

It shows gas modules communisating with electric rneters and the electric rneters

communicating with one another and the CGR wirelessly. It then shows how the

DONALD L. SCItNEIDEtrt, JR., DIRECT
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CGR communicates through the cellular wireless network. The node environment

is portrayed at the botûom of the image. It shows electric meters and gas modules

communicating directly to a communication node, which also then communicates

tluough the cellular wireless network. Finall¡ at the top of Figure 1 therc is a

depiction of an lhon Direct Connect electric AMI meter, which communicates

directly over the cellular wireless iletwo¡k using a built-in cellular radio. The

Direct Connect meters are used as an alternative for situations in which an Itron

mesh electric meter at a specific premises cannot connect reliably with other mesh

network meters in that area and it is cost prohibitive to extend the mesh utilizing

Itron range extenders.
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A. TVHAT IS lHE MAJOR DIFFERENCE BETIilEEN TITE AMI NODE ANI)

MESH METERING ENVIRONMENTS?

A. Since the node environment utilizes low-voltage power-line carrier technology

that requires installation of communication nodes at power transformers

associated with the downstream elestric meters, individual communication nodes

only support about five electric AMI meters on average, In comparison, the mesh

environment is typically designed so that 500 to 1,000 meters can communicate

with a single CGR.

a. WHAT CUSTOMER CLASSES ARE SERVED BY TIIE SEPARATE AMI

ENVIRONMENTS?

A. The node environment serves most of Duke Energy Ohio's residential elechic ând

residential combination gas and electric customers. The mesh environment serves

most of the Company's commercial/industrial customer classes, as well âs some

rssidential customers. The mesh environment also serves some combination gas

and electric customers in both the residential and commerciaVindustrial customer

classes.

a. \¡vHY IS THERE A DIFFERENCE IN AMI ENVIRONMENTS BASED ON

CUSTOMER TYPE?

A, Beginning in 2009, the Company installed the AMI node environment technology

with electric meters manufactwed by Echelon, Echelon beganmanufacturing AMI

meters with the Form 2s Class 200 meter type, which is primarily used by

residential customers. Echelon had planned to continue development of AMI

electric meters for all other meter forms but the market never developed in North

DONALD L. SCHNEIDER,JR., DIRtrCT
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America for this technology so they did not start manufacturing other meter

forms. Therefore, the majorþ of Duke Energy Ohio's residential electric

customers are served by an Echelon rneter. After analyzing other AMI

environments, the Company sÞndardízed on the lton AMI mesh environment and

installed electric AMI meters manufactured by ltron for most of its

commerciallindustrial electric customers and any additional cu$tomers who could

not be served by an Echelon Form 2s Class 200 AMI meter. In some cases, such

as when a customer requires demand readings, Duke Energy Ohio installed ltron

AMI meters for residential electric customers as well.

a. WHERß IS DUKE ENERGY OHIO'S AMr METER DAÎA STORED?

A. Duke Enerry Ohio's AMI meter data is stored in two separate meter data

management systemso which âre responsible for processing and storing vast

amounts of collected meter data. For the node environment, interval AMI

customer energy usage data (CEUD) is stored in Oracle's first-generation meter

data management system called the Energy Data Management System (EDMS)"

For the mesh environment, interval AMI CEUD is stored in Oracle's second-

generation meter data management system, which Duke Energy Ohio calls MDM.

Data in EDMS and MDM is used by Duke Energy Ohio's billing system known as

the Customer Management System (CMS) for billing functions.

a. DESCRIBE THE DIFÍ'ERENCAS BETWEIN EDMS AND MDM WITII

REGARD TO HO\ry THEY PROCESS INTERVAL AMI CEUD.

A. MDM provides scalable Validation, Estimation, & Editing (VEE) functionality

for interval AMI CEUD. EDMS relies on the CMS to provide scalable VEE

DONALD L. SCIINEIDER,JR", DTRECT
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functionality for interval AMI CEUD. I¡terval AMI CEUD coming out of the

MDM system is considered billing-quality interval AMI CEUD, while interval

AMI CEUD that comes out of EDMS is not considered billing-quality interval

AMI CEUD.

ÏVHAT IS THE CURRENT BREAKDO\ilN OF DDVICES DEPLOYED

ACROSS DUKE ETIERGY OHIO'S T1VO AMI METERING

ENVIRONMENTS?

Figure 2 provides a visual representation of this device breakdown as of January

31, 2017 . It also displays the respective head-ends, network management systems,

and meler data management systems for the two AMI metering environments.

Fisure 2:

DONALD L SCHNEIDER, JR., DIRECT
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Using figures as of January 31, 2017 , 626,159 Echelon electric meters and

418,868 Badger gas communication modules communicate directly with 140,281

communiçation nodes in the node environment. As of the same date, 103,536

Itron electric meters communicate with 234 CGRs and 19,565 Itron gas

communication modules communicate through the Itron electric meters to the

CGRs in the mesh environment.

0. Is DUKE ENERGY OHrO TACING ANy TSSUES WITH rTS Arvtr

METERING ENVIRONMENTS?

A. In Duke Energ¡r Ohio's AMI node environment, Ericsson is no longer

manufacturing conununication nodes. Duke Energy Ohio's inventory of nodes is

therefore depleting beyond the desired stocking level with each device failure.

Additionalln communication nodes have been failing at a higher rate than

expeded.

0. \ryIIAT IS DUKE ENERGY OHIO DOING TO ADDRESS THIS ISSUE rN

THE NEAR TERM?

A. Duke Energy Ohio has begun a business continuity cffort for the years 2017-ZAß

to remove approximately 23,700 communication nodes currently deployed in the

field, in order to restore inventory back to desired stocking levels. Removing fhese

nodes - transitioning from the AMI node enviror¡ment to the mesh environment -
requires expanding the footprint of the Company's existing mesh environment;

consequentþ, the Company will replace approximately 8û,000 Echelon electric

meters and 48,800 Badger gas communication modules with Itron electric meters

and ltron gas colnmunication modules. Upon completion of the effort, the AMI

DONALD L. SCHNETDE&JR", DIRECT
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node environment will contain approximately 546,000 Echelon electric meters,

370,000 Badger gas communication modules, and 120,000 communication nodes

remaining in the field.

\ilH,4,T IS THE ASTIMATED TIMELINE TO ADDRESS THIS NODE

ISSUE AS I)ESCRIBED ABOVE?

The Company began expanding the mesh environment footprint in early 2017.

This business continuity work is expected to conclude by the end of 2018.

ilI. TIUTURE STATE OF THE COIì{EA¡TY'S AMI ENVIRPI{MENT

PLEASE DESCRIBE HARD\ryARE UPGRADES REQUIRED FOR DUKE

ENERGY OHIO'S AMI IVTETERING ENVIRONMENTS IN THE

CON{ING YEARS.

Verizon, the Company's primary cellular provider, has alerted the Company that

their second generation (2G) and third generation (3G) cellular networks will be

discontinued, or sunset, in 2022. Verizon originally planned to disoontinue these

networks earlicr therl2022, but through Duke Energy's partnership with Verizon,

it was agreed to extend the sunset to 2022. No further extension is expected. The

2G and,3G sunset will require Duke Energy Ohio to completely transition all of

its communication devices - whether they are nodes or CGRs - to the Verizon 4O

network prior to end of 2022. Tha 2G and 3G sunset applies to all users of the

Verizon cellular network, including anyone using Verizon's personal cellular

services,

DONALD L. SCTINEIDER,JR., DIRECT
IO
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Q, HO\ry DOES VERtrZON'S DECISION TO DTSCONTINUE SUPPORTING

TTTE 2G A¡ID 3G SYSTEMS AFFECT TIIE COMPAI\TY'S AMI MESH

ENVIRONMENT?

A. Cisco has already released a 4G CGR. Duke Energy Ohio will need to upgrade

233 af its current 234 CGRs to 40 communications technology before Verizon

ends its support. Upgrading a CGR involves swapping out the 3G communicatíon

card for a 4G comrnunicatirn card and rçlacing the CGR's antennas.

Q, HO1V DOES VERIZON'S DECISION TO DISCONTINruE SUPPORTING

rHE 2G AND 3G SYSTEMS AFFECT THE COMPANY'S AMI NODE

ENVIRONMENT?

A. The loss of support for 2G and 3G is a significant long-term challenge for Duke

Energy Ohio's node envíronment due to the sheer volume of communication

nodes. As I mentioned previously, there are far more communication nodes

installed since the ratio of meters to nodes is so much lower than the ratio of

meters to CGRs. The Company would need to upgrade at least 140,000 nodes.

Adding to the challenge, the communication nodes are no longer being

manufactured, but the Company eould work with the vendor to source a

replacement 4G modem and antenna that could be retrofìtted into the node.

Upgrading a node to the 4G network is more complicated tban the upgrade

process for CGRs. The node design incorporates a cellular modem chip that is

soldered onto the communication node's motherboard; so, it is a mo¡e delicate

and labor-intensive process than what is required for CGRs, which incorporates a

cellular modem card design.

DONALD L. SCHNEIDER, JR., DIRECT
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ARE THERE ANY OTHER LONG.TERM CHALLENGES IN

SUPPORTING THE AMI NODE ENVIRONITTENT?

Since the Company began its AMI deployment, Ambient has been purchased by

Ericsson and Duke Energy Ohio remains the only customer utilizing the specific

communication nodes that were manufactured by Ambient. lVhile Echelon has

had success in other countries, Duke Energy Ohio remains the only North

American company utilizing the Echelon AMI nodal solution. The high failure

rate of nodes, the lack of No¡th American adoption, and the fact ttrat the nodes are

no longer manufactured are all factors that present risk to Duke Energy Ohio and

its cr¡stomers. Even if the Company were to upgrade all its communication nodes

to the Verizon 4G network, the node failure issue would not be resolved. The

nodes are already approaching the end of their expected lO-year useful life. The

Company would need to continue removing nodes and switching customers to the

mesh environment, just for business continuíty beyond 2018. The Company has a

support contract in place for node repair buf with the hígher than expected failure

rates, Ericsson is not able to keep up with the repairs.

HOW DOES DUKE ENERGY OHIO PLAN TO AI'DRESS THE LONG.

ÎERM CHALLENGE \ryITH THE NOIIE ENVIRONMENT?

Rather than upgrading the sonmunication nodes to 4G and perpetuating the

support concems the Company is already confronting in the near-term, the

Company proposes to transition entirely from the AMI node environment to the

AMI mesh environment (Ohio AMI Transition). The estimated total cost of the

Ohio AMI Transition effort is approximately $143.4 míllion, most of which will

DONALD L, SCHNEIDER, JR., DIRECT
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be capital costs. The work would begin in 2019 and conclude by the end of 2022.

Attachment DLS-I shows the estimated costs of ownership/operation and a net

present value (NPV) comparison of the Ohio AMI Transition effort versus

refaining the node environment. I will discuss the benefits and costs of the Ohio

AMI Transition in deprh over the next two sections of testimony.

rv. BEÈIEFTXS OF Tr{E pROqOSEp AMr TRANSTTTON

a. WHAT ARE, THE OVERARCHING BENEFITS On COMPLETELY

TRANSITIONING FROM TITE NODE TO TTIE MESH AMI METERING

ETIIVIROIïMENT?

A. The Ohio AMI Transition would allow Duke Energy Ohio to avoid approximately

$91.2 million in total costs to upgrade ¡ts AMI node environment to 4G, as shown

on Attachment DLS-I. Having all meters in the ltron AMI mesh environment

would mean that the Compauy would have billing-quality interval AMI CEUD for

all its electric cuslomers with AMI rneters because ltron meters necessarily feed

' data into MDM rather than EDMS.

Going forward, support for the mesh environment will be significantly less

costly - in terms of both avoided costs and reduced costs - than the cost of

continuing to support the node environment. Attachment DLS-I shows that the

20-year NPV of costs associated with keeping the node environment in place is

approximately $190.3 milliorU while the 20-year NPV of costs associated with the

Ohio AMI Transition is approximttely 8134.7 million.

Additionally, the Ohio AMI Transition would position rhe Company to

provide its customers with programs and services of importance to them, which I
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understand is consistent with the Commission's PowerForward initiative and its

intention to conside¡ ways in which to tr¿nsform the electric distribution grid and

enhance the customer experience.

IVHÀT IS THE BENEIII? Otr' AVOIDING THE 4G UPGRADE COSTS

FOR THE COMMUNICATION NODES?

Duke Energy Ohio would face significant costs to upgrade its communication

nodes to 4G, an unavoidable upgrade if it continues using the AMI node

environment. The Company estimates tbal it would cost âpproximately $91.2

míllion for the project, which would begin in 2019 and end in 2021. The Ohio

AMI Transition will allow Duke Energy Ohio to avoid those costs by installing

4G CGRs and ltronAMI mete¡s.

WHAT IS THtr BENEFIT OF'NO LONGER STJPPORTING TIIE NODE

ENVIRONMENT?

If Duke Energy Ohio does not receive necessary regulatory approval and has to

continue with the node envirorunent instead of undertaking the Ohio AMI Meter

Transition, the Company estimates it would spend $1 mülion ìÍ 2019 just to

develop a long-terrr solution to address the node failure issue, At that point, the

business continuity effort will have concluded, but the node failure ¡ats is

expected to continue increasing.

Besides addressing the node failure issue, the future costs to support the

node environment and its related systems would be avoided or reduced if the

Company pursues the Ohio AMI Meter Transition. Duke Energy Ohio would

spend less in annual on-going operation and maintenance (O&M) costs if it

DONALD L. SCHNEIDER,JR., D¡RECT
t4
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transitions the entire node environment to the mesh environment. Thæ includes

reduced costs for monthly cellular contracts and for managing communication

node failures, as well as avoided costs for system upgrades and vendor

maintenance.

v. cosTs oF TIrE pRoposEp AMTJRANSITTON

WHAT IS THE ESTIMATED COST ANI} TIMELINE FOR TTTE OHIO

AMI TRANSITTON?

Duke Energy Ohio estimates fhat the Ohio AMI Transition will cost

approximately $143.4 million, most of which will be capital costs. Attachment

DLS-I shows a breakdown of project costs between electric, Bâs,

communications, and software by capital and O&M. The deployment would begin

in 2019 and conclud e in 2A22.

}VIIAT PORTION OF THE TOTAL OHIO AMI METER TRANSIflON

COSTS IS FOR ELECTRIC SERVICE AÎ{D GAS SERVICE?

About $106.5 million of total costs for the Ohio AÀ¿fI Transition are attributable to

electric service. Just under $36.9 rnillion of total costs are atftibutable to gas

service.

HOW DO THE COSTS OF THE BUSINESS CONTINUITY EFFORT AND

OHIO AMI TRANSITION COMPARE TO THE BENETTITS OF

AVOIDING THE NODE E¡TVIRONMENT COSTS?

As mentioned earlier, A,ttachment DLS-I shows that the NPV of costs to maintain

the node environment from 2019 th¡ough 2038 is $190.2 millíon versus fi134.7

DONALD L. SCHNEIDER,J&, DIRECT
t5
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millíon to pursue the Ohio AMI Transition over the same time period. The 20-

yearNPV analysis was used in alignment with typical internal cost analyses.

IS THE COMPANY PROPOSING TO RECOVER ANY OF' THE COSTS

OF'THE OHIO AMI TRANSITION IN TITESE PROCEEDINGS?

As discussed in the Direct Testimony of witness William Don Wathen Jr., capital

expenditures associated with the Ohio AMI Transition would be recovered

through Rider DCI, expanded to include distribution-related general, intangible,

and common plant, as ptoposed in these proceedings. O&,M costs would be

recovered under the proposed PowerFo¡ward Rider, to the extent not otherwise

recovered in base rates.

cq¡¡cLusIoN

IYAS ATTACHMENT DLS.I PREPARED BT YOU OR UNDER YOUR

SUPERVISION?

Yes.

IS TITE IN-FORMATTON CONTAINED IN ATTACHMENT DLS-I TRTIE

AND ÀCCURATE TO THE BEST OT YOUR KNOWLEDGE AND

BELIEF?

Yes.

I'OES TI{IS CONCLUDE YOUR PRE.FTLED DIRECT TESTIMONY?

Yes.

DONALD L. SCHNEIDE&JR., DIRECT
t6
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Duke Energ¡r Ohio
C¡se No. f 7-0032-EL-AIR

OCC Sixth Set of fnterrogatories
Date Received: June 212017

occ-INT-06-123

REQT]EST:

According to the response to occ-INT-02-007, Duke Energy's proposed AMI
investments to replace the Echelon meten and the EDMS is a "ma¡ketable proven AMI
solution that Duke has chosen to standardize across all jurisdictions." Please provide the
information about this statement:

a. What corporate entity developed the "AMI solution" referenced in this
response?

b. What'Jurisdictions" ate referred to in this response?
c. Define the term "marketable" as used in your response.
d. lVith regard to the *AMI solution'o referenced in this response, identiff the

status of the implementation of this o'solution" in "all jurisdictions.'o In
your response, describe the status of any changes or proposals for AMI
deployment or upgraded AMI systems in each of Duke's "jurisdictions"
by identiffing and providing any communications, proposals, applications,
or other indicia of changes submitted to the applicable state regulatory
agency with regard to the AMI system currently in place or proposed to be
implemented for each jurisdiction.

RESPONSE:

a. The AMI solution referenced is an Itron Corporation product.
b. All Dr¡ke Energy jurisdictions (Ohio, trndiana" Kentuclcy, North Carolina, South

Ca¡olina, Florida)
c. A standardized rnature product sold and marketed by a vendor partner.
d. Objection. This Interrogatory is overly broad and unduly burdensome, given that

it seeks inforrnation 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. Issues related to proceedings in jurisdictions other than Ohio have no
connection with Duke Energy Ohio's application for approval of its elecüic
ratesand would constitute inadmissible hearsay.

PERSON RESPONSIBLE: As to responses a, b, c:
As to objection d.:

Don L, Schneider, Jr,
Legal

!-
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Duke Energr Ohio
Case No. 17 -1263-EL-SSO

OCC Fourth Set Interrogatories
Ilatc Received: August 3lr2ûl7

occ-INT-04Aß

REQUEST:

Refening to Mr. Schneider's testimony, page 12, when did Duke become awrue that it
was the only customer utilizing specific communication modes manufactured by
Ambient?

RESPONSET

Objection. This Interrogatory is overþ broad" unduly budensome, and designed to elicit
information that is both irrelevant and not reasonably calculated to lead to the discovery
of admissible evidence. Moreover, this Interrogatory refers to communication modes and
thus forces Duke Energy Ohio to engage in impermissible speculation and guesswork
with regard to its intended meaning. rtl/ithout waiving said objectiono to the extent
discoverable, and assuming OCC intended to refer to "communication nodes," 

'Duke

Energy knew ûom tbe sta¡t of its AMI deployment in Ohio that it was the first to install
the Ambient node solution in North America.

PERSON RESPONSIBLE: As to Objection: Legal
As to Response: Donald L. Schneider, Jr.
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T. INTRODUCTION

a. PLEASE STATE YOtrR NAME A¡ID BUSINESS ADDRESS.

A. My name is Douald L. Scl¡neider, Jr., and rny business address is 400 South Tryon Sheet,

Char{otte, Norfh Carolina, 28201.

a. By wHoM ÄRE YOU pMPLOYED.{ND rN WHAT CAPÁ.CITY?

A. I am employed by Duke Enerpry Business Services LLC, an affiliate of Duke Energy

Ohio, Inc. @uke Energy Ohio or Courpany), as Dfuector, Advanced Metering in out Grid

Moderuization - Pr oject Execution organi¿¿1¡eo.

a. .4,R8 yOU TIIE SAME DONALD L. SCH¡IEIDER, JR WrrO rILED DIRACT

TESTIMONY IN TIIIS PROCEEDING ON JUNE 28,2013?

A. Yes.

a. WHAT IS Tm PURPOSE OF YOUR SUPPLEMENTAL DIRECT TESTIMOI\Iy

IN TIIIS PROCEEDING?

A. The prupose of my supplemental dilect tesfimony is to respond to some of the points

raised in the testirnony filed by Direct Energy Bnsiness, LLC. and Direct Energy

Services, LLC. (Direct Enetgy) that was filed on January LA,ãQI4. Specifically, I will

provide infonnation iu an efforl to dispel tle confrrsion that seems to exist with respect to

the Compury's meter data management systerns aud its ability to interact with

Competitive Retail Electric Service providels (CRES providers).

II. METER D^A.TA MANAGEMENT SYSTEM

DIRECT ENERGY WITFTESS JENI\ÍIF'ßR L, LAUSE ARGUES TIIÁ,T DIJKE

ENERGY OHIO SHOULD IMPLEMENT A METER DATA MANAGEMENT

le 0-

3
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(l\{IDM) SYSTEI\{. HÁ.S DUKE ENERGY OHIO TMPLEMENTED Á, Mr}M

sYsïßM?

Direct Energy wif¡ress Je¡urifer L. Lause argues tbat the Commission should not âpprove

a stipulation uuless Duke Energy Ohio inrplemeuts au MDM System. Howeve¡ Duke

Energy Ohio has aheady implemented first and second generation MDM Systeurs.

1VHY DII' DUKE ENERGY OEIO IMPLßMENT F.TRST AND SBCOND

GENERÂTION MDM SYSTEMS?

Duke Euergy Ohio irnplemeuted its fu'st geueration MDM Syster:r in preparation for its

initial pre-scale Adva¡rced Metering Lrfrastruchtre (AMf) deploynent. In 2013, Duke

Energy Ohio became awale of new techuology that would better suit the needs of the

Company and custorners. This teclmology had not been available at the time of the

Company's initial pre-scale AMI deploy¡neut. The second generatiou MDM System has

functionalities which were ¡rot indushy standard at the tirue the first generation MDM

System was inrplemented. If was deterniued that the second generation MDM System

was a better choice for the Courpany and for its cttstomels.

WHA-T FUNCTIONA.LITIES ARE POSSIBLE IN Tm SECO¡ID GEFIERATION

MDM SYSTEM TIIAT ÂRE NOT POSSIBLE WITH TITE FIRST GENERATION

MDM SYSTEM?

Duke Enelgy Ohio's first generation MDM Systeur does not have scalable Validation,

Estiruate, & Edit (VEE) firnctiouality for lrour{y-interval customer usage AMI data.

Duke Energy Ohio's second geleration MDM Systeur does have scalable VEE

ñrnctiouality for hourly-interval custourer usage AMI data. As a restrlt, billing-quality

4



I

1

hourly-interval customer usage AMI data is available û'om tlre second generation MDM

sysfeur, but not froln the first generatiou MDM systeur, on a scalable l¡asis

IIr. AVaILABTLmY OT CUSTOMER DATA

HO}V lVILL CRES PROVIDERS ACCESS HOURLY-INTERVAL CT}STOMER

ÜSAGE ÂMI DATA?

husr¡ant to a Stipulatiou and Recourme¡rdation in Case No. I1-3549-EL-SSO, et al.,

Duke Energy ohio's second Elechic security Plal proceer{ing, the co¡rpil}y lg

enhancing the existing web portal (CRES Portal) that will irnprove futeractio¡ with

CRES pror,iders ancl allow odine access to ct¡storner data withproper authorization. The

Cornpany is cunently finalizing the inter:ret teclnology required to allow this

enhancement to the CRES Portal to be available. Some of the details of intemcting with

CRES providels, including appropriate authorizatioü, a¡e still being developed by the

colunission in a rulenraking proceeding. Also, the Çsrnilissis¡ opened a docket to

co¡rsider enhaucements to the conrpetitive elechic retail service urarket and the Staff has

subrnitted recou¡netd¿tions that also iurpact the CRES Portal.

1VIIAT INTERVAL CUSTOMER USAGE AMI DATA \ilILL BE AVAILA.BLE

wrrE THE CRES PORTAL ENHANCEMENTS ON JLrNE t,21t4?

Duke Energy Ohio's CRES Porlal enhatcements, plaured for June t,2Al4, will enable

Duke Enerpy Ohio to provide interval customer usage AMI data from both MDM

Systeus to CRES ptoviders via the CRES Porlal, with an indicator if the ¿¡¡n data are

not billing-quality interval customer usage AMI data that have been processed tlunugh

VEE. The i¡rterval ctrstourer usage AMI data will be iu horu{y ittervals and will be

updated mouthly after each account bills. CRES providers will be able to export holrly-
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interval customer u6age AIv{I data from tbe CRES Portal i¡r flat file (e'g. Excel, CSV,

cornma delirnited, etc.) format on a meter-by-meterbasis'

}VIIAT INTERVA,L CUSTOMER USAGE AMI DATA MÁ.Y BE AVAILÂBLE

THROUGIT ELECTRO¡ÍIC DATA INTERCHANGE (EDÐ ENHANCDMENTS?

Drke Energy Ohio is cousidering EDI enhanceme¡rts that lrave not been interually

approved. If Duke Euergy Ohio's EDI etha¡rcemeuts are intemally approved and if cost

recovety is provided, Duke Energy Ohio ruay be able to plovide billing-çulity hotuly-

interval customer AMI usage data to CRES providers wa EDI for AMI meters that have

been processed thtouglr VEE. The interval customer usage AMI data would be in houly

intervals rud would be updated monthly after each account bills. All hourly-interval

customer usâge AMI data available via EDI would be billing quahç pursuaut to the

previously u¡entioned Stipulation and Recouneudation in Case No. I I-3549-EL-SSO. It

is anticipated tlnt this project will be discussed flrther in the Duke Energy Ohio

SrnartGrid Collaborative aud submitted to the fsmmissis¡ for approval as appropriate.

At present, the Company is only aware of oue CRES provider that is interested in tirne-

of-use mtes.

WtrA-*T IS REQUIRED TO HAVE 3ILLING.QTTALITY HOURLY-INTERVAL

CUSTOMER USÁ.GE DATA FOR ALL AMI METERS?

In order to provide þilling-quality hourly-interval customet usage data to CRES providers

for all AJrdI ueters, it would be neeessary to migrate data fiorn the füst generation MDM

System to the secoud generation MDM System, which has scalable VEE fu¡rctionality for

horuly-interval custourer usage AMI data.

6
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A¡r MDM Systern migration would migrate all Duke Ener¡çy Ohio AMI meter

data from Duke Energy Ohio's füst generatiou MDM System, which does not have

scalable VEE f¡nctionality for horuly-interval usage data, to its second generation MDM

Systeu¡ which does have scalable VEE firnctionality for hourly-interval data. If

stakeholdels require this ftinctionality, and the Com¡rissiol deter:nines that it is of value

to custorners, Duke Energy Ohio would have billing-quality hotuly-interval custourer

usâge data for åll AMI rneters. Additional Duke EnerpSr Ohio projects may then be

required to provide horuly-iuterval customer usage data to CRES providers via EDI aud

the CRES Portal for these migrated AMI¡neters.

As with the EDI euhancements, a decisior to go forward with this project will be

discussed iatemally and with extemal stakeholders and preseuted to the Conmissiou

wheu applopriate.

IV. DIRECT ENERGY \ryITNESS TESTIMOI\TY

DIRECT ENERGY \trITNESS JENNIFER L. LAUSE STATES TIIAT TEE

COMMISSION SUOULD ORDER DUKE TO IMPLEMENT PRIORITY PIIASE

ONE WITMN NINE MONTIIS OF TEE OPINION AND ORDER IN THIS CASE.

DOES DUKE ENERGY OHIO HAVE PLANS TO DELTVER ALL THE

PRIORITY PIIA"SB ONE PROPOSALS RNQUESTßD BY DIRECT EIYERGY?

No, Duke Euergy Ohio cu¡rently ouly has plans to deliver functionalities outlined as the

CRES Portal euhancements of June 1,2014.

DIRECT ßNERGY \ilITNTESS JEIYNITER L. L.{USE STATES TIIAT TTIE

COMMISSION SHOULD ORDER DUKE ENERGY OHIO TO IMPLEMET{T

PRIORITY PIIÄSE TTilO AND TIIREE CAPABILITIES, WTTTI PRIORITY

7
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PIIASE THREE TO BE IN PLACE NO LATER THAIY JUNE, 2018. DOES DUKE

EIYERCY OHIO HA\¡ß PL.ANS TO DELIVER ALL TIIE PRIORITY PHASE

TWO Ai\D THREE PROPOSALS?

A. No, Duke Energy Ohio curreutly only has plaus to deliver functionalities outlined as tlre

CRES Portal euhaucemeuts of Jru¡e 1,2014. AIso, even if a project to migrate MDM

Systen data and enhance EDI proceeds, Duke Enerpy Ohio does not plan to make data

available with iutervals shorter thau hourly, reporling more û'equently than monthly after

billing, or to ptuh dala to suppliers trpon demand.

a. IN TESTIMO¡{Y, DTRECT ENERGY \ilI¡{TESS ïERESÁ. L. RTNGENBÀCII

STATES TIIAT TIIE COMMISSION SHOULD REQTJTRE DUKE ENERGV

OHIO TO IMPLEMENT AND 'GO L[VE' IVITH A TLAT FILE TRANSFER

SITE \ilITIIIN SIX MONTIIS OF TIIN COMI\,üSSION'S INITIAL ORDDR IN

THIS CASE. DOES DUKE ENERGY OHIO HAVß PLANS TO IMPLEMENT

SUCH .4, FUNCTIONALITY?

A. Yes, as of Jure 1,2014, CRES providers will be able to expott hourly-interval custo¡rer

usage AMI data from the CRES Portal in flat file forurat on a meter-by-meterbasis.

a. DTRECT ENERGY WrTNßSS TERESA L. RTNGENBACTI STATES TIIAT

COSTS ASSOCIATED WITH DUKE ENERGY OHIO'S EDI ENHANCEMENTS

SHOT]LD BE INCLUDED IN TIIE ßIDER- HÂ.S DTIKE ENERGY OHIO

INCLUDED AI\IY cosTS ASSOCIATED \ryITII TIIE EDI EI{IIANCEMENTS IN

TIIE RIDER FTLING FOR TI{IS CASE?

A. No, the EDI enhancements lvele ûot implemented iû 2012, aud therefore could lot be

included in the rider adjustrnents for recovery of 2AL2 SmarfGrid costs.

I
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V. CONCLUSION

DOES TIilS CONCLUDE YOUR PRß-FTLED DIRECT TESTIMOÌ\IY?

Yes.
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Duke Energy Ohio
Case No. t7-Lzß-nL-SSO

OCC Fourth Set Interrogatories
Date Received: August 3t, 2017

occ-INT-04-283

REQUEST:

Referring to the testimony of Mr. Schneider at page 6:

a. Please explain how gas usage information is collected and recorded from
meters on a monthly basis for billing purposçs in both the Node and Mesh
AMI metering environmenL

b. How &equently are customer gas meterreads performed?
c. What is the estimated cost per meter per month to obtain natural gas usage

meter reads in the Node AMI Metering Environment? Please provide all
supporting data, assumptions, methodologies, projections, and calculations for
such estimate.

d. What is the estimated cost per meter per month to obtain natural g¿u¡ usage
meter reads in the Mesh AMI Metering Environment? Please provida all
supporting dat4 assumptions, methodologies, projections, and calculations for
such estimate.

e. What was the cost per metet per month to obtain natural gas usage meter reads
on a manual basis before Duke's smart grid deployment? Please provide all
supporting data, assumptions, methodologies, projections, and calculations.

f. Did Duke consider Automated Meter Reading (AMR) as an option to obtain
monthly gas meter reads as opposed to upgrading the node AMI environment,
and if so, please list the reâsons why this alternative is not being pursued?

RESPONSE:

Referring to Mr. Schneider's testimony describing Duke Energy Ohio's overall AMI
network architecture atpage 6:

a. In the node environment, gns usage information is recorded by a gas AMI
module, sent to its node, and collected from node. In mesh environmen! gas

usage information is recorded by a gas AMI module, sent to its paired elechic
meter, a¡rd collected from electric meter.

b. Gas AMI modules perforrr meter reads on a daily basis.

c. Duke Energy Ohio has not estimated the cost per meter per month to obtain
natural gas usage meter reads. However, the Gas Costs Only section of OCC-
INT-02-009(a) shows that the total ongoing Monthly Ceilular Costs would be
higher under the Continue Node Environment scenario than the Transition to
Mesh Environment scenario. Those Monthly Cellula¡ Costs reflect the costs to

IJ
I
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üansmit usage data from meters to the company for monthly billing, rather than
getting tlre usage data through manual meter reading.

d. See response ro OCC-INT-0S-169(c).
e. The Company does not have any data on the cost per meter per month to obfain

gas usage meter reads on an annual basis.
f, Duke Energy does not agree with the assumption that AI{R for gas customers is

an altemative to upgrading the enti¡e AMI environment. Notrnrithstanding the
objection, changing gas AMI modules to gas AMR modules would ,r*t -rrr*
meter reading costs to be borne exclusively by gas çustomçrs due to reduced
efficiencies of a sha¡edAMI solution.

PERSON RESPONSIBLE: Donald L. Schneider

1



Duke Energy Ohio
Case No. I7-0032-EL-^A,IR

OCC Ninth Set of fnterrogatories
Date Received: August t5, 2017

occ-rNT-09-190

REQUEST:

Referring to tbe Duke response to OCC-INT-08-169:

a. Quantiff the irnpact of the "new meter reading costs" that would be borne by
gas customers if an AMR solution lvas pursued for obtaining gas meter reads?

b. Why does Duke collect gas rneter reads on a daily basis?

RESPONSE:

a. Duke Energy Ohio has not quantified the impact of meter reading costs if its
gas customers ì¡/ere transitioned from AMI to AMR.

b. Gas metet reads are collected daily for a variety of reasons, including but not
limited to: early detection of zero usage or usage on an inactive accoì¡nt,
ability to provide daily usage infor¡nation to customers via the Duke Energy
customer portal, and the abilþ to offer certain Enhanced Basic Services for
dual service customers.

PERSON RESPONSIBLE:

Donald L. Schneider, Jr





occ-INT-A4-202

REQIJEST:

Referring to Mr. Sehneider's tgstimon¡ page g, which describes a ..business continuity
effort" that Duke has begunto deal with.{mbient Communications node failures.

Duke Energy Ohio
Case No. t7 -1263-EL-SSO

OCC Fourth Set Interrogatories
Date Receiyed: August 3lr2ll7

a. Please quantiS capitat and operating costs associated with this effort included
in the rate case test year.

b. Please quantify the projected capital and operating costs associated with this
effort 

'ún20t7 
and2018.

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

d. Please describe the basis for Duke's decision to deploy Itron meters and
associated meter d¿ta management system for residential customers. ln yo*
response please disclose when and why ltron meters and associated meter data
management system and communication system were fi¡st installed for
residential customers,

e' Please quantif the costs of the business continuity effort to transition from a
node AMI environment to a mesh enviroruneut for residential customen tà
date.

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

RESPONSE:

a. Capital costs associated with the business continuity effort were not incuned
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.

b. See table below:

Total 2017 20'lg
Gapital 24.ß6.A45 10,091,979 14,054,066
o&M 60,506 60,506 0
Total 24,196,551 10,142,495 ,l4,054.066

c.



respouse to O CC-INT- 0 a -202(a).

d. Objection. The interrogatory is susceptible to differing interpretations and thus
Duke Energy ohio would have to engaþe in speculation and guesswork to
ascertain the intended meaning of this Interrogatory. Iù/ithout waiving said
objeotior¡ to the extent discoverable, and in the spirit of discovery, refening to
the business continuity effort, the basis for Duke Euergy ohio,s decision to
deploy ltron meters and associated meter data management system for
residential customers as part of its business continuity effort was already
explained in testirnony,

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

2417
Capitral 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
oftoday.

PERSON RESPONSIBLE: Donald L. Scbneider, Jr.

2



Duke Enerry Ohio
Case No, 17 -1263-ß,L-SSO

OCC Sixth Set Interrogatories
D¡te Received¡ October lIr2AlT

occ-INT-û6-29s

REQUEST:

Referring to the Di¡ect Testimony of Donald L. Schneider, Jr. at page 9-10:

a. What is the total projected cost for the business continuity effort for the years 2017
and 2018?

b. What are the total projected costs associated with removal of the approximate 23,7A0
communication nodes?

c. What is the total nr¡mber of Connected Grid Routers that a¡e being purchased as part
ofthe business continuity effort in 2018 and 2019?

d. What is the projected cost associated with purchasing the additional Connected Grid
Routers?

e. When the inventory for the communication nodes is back at the desired stocking
level, how long does Duke arrticipate being able to continue operating the node AMI
environment?

f. What are the total projected capital costs in 2Aß and 2018 associated with
purchasing the Itron elecüic meters that will replace approximately 80,000 Echelon
electric meters?

g. How urany Echelon meters does Duke curently have on-hand for replacing failed
meters?

h. What does Duke intend to do with the 80,000 Echelon meters and 48,800 Badger gas

communication modules that are being replaced as part of the business continuity
effort in 2018 and20ß?

i. What are the total projected capital costs in 2017 and 2018 associated with
purchasing the ltron gas communication modules that will replace the 48,800 Badger
gas communication modules?

j. How does the Company intend to recover the capital costs associaûed with the
business continuity effort 2017 and20l8?

k. How does the Company intend to recover O&M costs associated with the business

continuity effort in20l7 and 2018?

RESPONSE:

I
-i)
¿



a. See table below:

Total 2A17 2018
Capilal $24,136,045 $10.08r.979 $14,054,066
o&M ó0,506 60,506 0
Total $24,196,551 $10,142.495 $14,054,066

b. See response to OCC-INT-06-295(a) which includes the node removal costs.

c. 144.

d. See table below:

Total 2017 2Aß
Connected Grid Routers $ 660.158 $256,729 $403,430

e. After the business continuity efforts are complete by the end of 2018, Duke
Energy Ohio will need to undertake additional efforts to replenish node
inventory in 2019 if the AMI Transition does not proceed as proposed.

f. See table below:

Total 2017 2018
Itron Meters $10.r 11.082 s4,266,994 $5,844,099

g. Duke Energy Ohio had 499 Echelon meters as of 10/2/17 with a desired
inventory level of around 500 meters. Approximately 250 Echelon meters a¡e
instailed each month. Some Echelon meters removed for thç Ohio business
continuity effort a¡e sent to Queensgate for ¡efurbishment to supply the field
needs.

h. A portion of the Echelon meters are being sent to Queensgate for
refurbishment to support field needs, with the remainder being scrapped. All
gas modules are being scrapped.

i. See table below:

Total 20t7 2018
Ihon Gas Modules s2,949,511 sI,249.254 fit,7a0,257

j. If the capital costs related to electric are included in FERC accounts 360-374
they will be included in Rider DCI. Capital costs that are included in FERC
accounts 301-303 and 380-398 will also be included in Rider DCI if rhe
Company's request in this case to include distribution-related intangible and
general plant in Rider DCI is approved. If this request to expand the plant

2



accounts elígible for Rider DCI is not approved there will be no reoovery on
general and intangible plant until the company's next base elecüic .*r. At
t}ris time, the Company has not requested recovery for any of the capital costs
related to gas.

k. o&M costs not included in the company's test period in the pending electic
base distibution rate case will nof be'.ecooeird by customers unless the
Company has another base elechic or gas rate case in calendar year 2018, or
potentially in the proposed PowerForward Rider.

PERfION RESPONSIBLE: Parts a-i: Donald L. Schneider, Jr.;
Parts j-k William Don W.athen Jr

3





Duke Enerry Ohio
Case No. 17 -0032-BL-AIR

OCC Second Set of Interrogatories
I)ate Received: April 12,2017

occ-rNT-02-036

REQUEST:

Referring to Mr. Nicholson's testimony at page 7, lines 15-16, in your statement that
'gDMS does not have scalable VEE functionality for internal AMI CEUD," please

explain whether Duke was aware of this lack of functionality at the time of the purchase

ofthis system.

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

Objecting firther, this Interrogatory is overly broad and unduly burdensome, given that it
seels information that is unlimited as to time and that is neither relevant to this
proceeding nor likely to lead to the discovery of adsrissible evidence in this proceeding.

Objecting filrther, this Interrogatory seeks to elicit information that is of public record

and thus is equally accessible to the Office of th.e Consumers' Counsel. Without waiving
said objection, to the extent discoverable, and in the spirit of discovery, at the time of
pwchase, Duke Energy Ohio was aware that EDMS did have VEE fu¡rctionalíty for
interval AMI CEUD in a scalable manner. Duke Energy Ohio found that the cost and

long-term support of that functionality was not optimal.

PERSON RESPONSIBLE: As to Objeotion - Legal
As to Response - Donald Schneider, Jr.

'lO
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June 25,2010

The Public Utilities Commissionof Ohio
Atteirtion: Docketing Division
180 East Broad Sbeet
13û Floor
Colunbus, OH 4321 5 -37 93

RE: hr the Mattel of The Application of
Duke Energy Ohiq Inc. for Taritr
Approval for Rate PTR

CaseNo. l0-455-EL.ATA
)
)
)

Dockcting Division:

Enclosed for ñling ín compliancc with the Cornmission's fru datcd Junc 23,2OlQ in the above

rcføenccd ca$ç are four (a) copies of nsw Rider PTR, Poak Time Rebate - Residentiåt Pilot
Program. Also atâched is an updafed Index.

One copy of the enclosed t¿riffis for filing u'ith TFF Docket Number 8F6002-EL-TR¡.

Please time-staÍip tho enclosed o)ûa copy and return for our file. Thank you-

Very tn¡ly yotus,

þfâA"/"
JimZiolkowski
Raæs ltdmager

Enclosu¡es

I
ru/e,fÜtiir lr co cr¡Èl.f!¡ tbr! t!. l¡rgr, r¡acul¡e r¡t tnaes¡¡rt¡ endt oootlaül r.DrÊû¡cÈlæ of r è¡n-ft1r

docunrat ürLtvont la th pgulrt counr of ll¡ri¡r¡¡.r[rer'r<cl'a s . hro ptìocGrtq-tlt I¡ü_
wr¡a,doke.{.nerÍJ.eom
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Cancelsard Supereedea
Sheet No. 10.39
Paqe I of5

I}¡DEX TO AFPUCABLE ELECTRIC TARIFF SCHEDULE$ À¡ID COMIIUI{IIÍBS SERI'ED

Shestl{o. Etrective Oatp

sERvtgE RE opt"á[n0-ìlS
ScrvìoeAgreenænte
Supflying ard Taldng of Scrvlce.....
Cudomer Cholce Enrolùnent and Partbipaüon Guidelinæ.
Cuetomer's and Company's lnstallation.
Metariru....,..
Billing and Paymcnl...,,.
Credil and Depæit Provisions..........
Applialion of s6n icê Regulations.,..
Estaùlislrment of Crcdll (4901:l-17 OAC)-..

Dlsconnedion of Servhte (¡t901:1-18 OACI.

RESIDEilTTAL SERvtgq
Rab RS, Res¡denüâl Seruioe........,
Râtê ORH, Optiond Reeldential Servica with Elcc-ttic Spacc Haeling

Rab TD-AM, Oplional Timeof-Oay Rate for Resrdcnüel Serviae witb

Advanced Meteíin g (P¡lot)..

Rab TD, Optionsl Timeof-Day Rate.--

Rete CUR, Cmmon Use Reêldenllal Serulo¿..

RaÞ R$9P, Rssidertisl Thre+'Phase Servloe.,.' ..,..
RsÞ RSU, Regirfenlial Service- Low Income...
Rider PTR, PeakTimc Raùate- ReeidentialPilot Pmgram

Reserved for Future Uee..,.
Reeeryêd fur Fulr¡rc Use...,..

ÍNSTRIEUTTON VOLTAGE SERI/ICE
Rate OS, Service al Secondary Dislribution Voltage........
Rele GS-FL, Optifial unmê16rcd for sma[ Fired Loede..

Rale EH, Opthnal Ratatur Electrlc Space Heatlng'..
Râte DM, Socurdary Disbibulþn Sertrice-Srnall
Rate ÐP, $en ipe d Primw Di¡fübulion VoItagc... . -. ... . -. ... ...

Rgscrvcd for Future Use.

Rate SFL.ADPL, Optiulãl Unmelored Ratc fu r Small Fixed L¡ads. "..' .......'...
Rider Nll-H. Nel MeÞring Rider- Hospilals.....,-..-.--.
Rlder NM, Net Meùerlng RHer....
Rete lS, lrilcrconnadoô Stvlcê.

TRÁ N8 iIISSIOI{ \'OLTAGE SERVIC E

Râlg TS, Service at TrìanÊm¡sBion Vo ltagê Prirnåry Voltåto. ....

20
21

22
23
24
25
28
27

SupplomcritA
Supplement B

07/l3,Og
0r&6/09
0f02/us
07t13tæ
o4r03/0e
07t13tæ
0lÆ5109
fi/o3iû6
04rO3Ð6
O{n3106

07fi3tæ
07/1U09

031t0/10

07n3tw
07ngn/g
07fi3m9
07n3ßg
07ß1t10

07/i3rÐ0
07t13tæ
aTn3iag
a7ngtw
a7A3tA9

07t1gtæ
03rt3/10
03'û3/10
1fvl6t08

07n3ug

30
31

32
33
v
35
38
37
38
39

40
41

42
43
41
43
4E

47
48
49

50

Fited purguant to ân Order dated Decembel 'l7, 2008 in Case No. O8-S2F,EL€SO, and an Order daH June 23,

2Ol0 h Gase No. 1O.A5SL-ATA bebre the Publ¡c Ulililißs Comm{ssbn of Ohþ.

lssued: Juna24,2010
lssr.red by Julie Jansst, President

Efiedive: July f ,2010



Duke Enoryy Ohir
139 East Fourth $tæet

P,U.C.O. Elecüic No. 19
Sheet No. 10.40
C€nccls and Supeæedes
Sheet No. 10.39
Pase 2 of5Cincinnati. Qhio452QZ

IIIDEX TO APPUCASLE EIEgÍRIC TARIFF SCI.'EDULES A¡{D CONMUNME$ SERT/ED

SheetNo. Etrec&aDate

gIHERRtpERS
Rider PTC.AAC, AnnualV Adjr¡etd Coûtponenl Rldcr
Fleseryed fr r Future Use......,..,...........
Riler PTC-FPP, Fr¡el and Econonry Furdnsed Power lclidêr.

Rlder SRA-CD, Capacrty Þcdication Rídæ... ... .. - -..
Resenæd for Ftfurc U¡e,...
Rider SRA.ERT, System Rdiebility Ï¡ãcker,
R¡der TCR, Transmission Cosl Recovery Rider,.. -.. -..
Ríder DRl, Dístilbution Rd¡ab¡lity lnvestmenl Rider........ -.. -.
Rcsefved for Ft¡turu Uee... ...... :...,.,..... ..

l-rGHrDßisERVlgE
Rab SL, Sfeel Ughling Sewioe............,
Rate TL, Trefrc Lþhüng Servica........-..,,
Raþ OL, Outdoor Ughting Servlce,....
Rate NSU, Stæet Lþhting Service tur Non$landard Un||s............
Ratc NSF, Prir¡ate Ouldoor Ughling for Non-$tandârd Units.....
Rate SC, Sbeet Lighting Scryice - Cualomer Owned.
Rab SE Street Lighting Service.,,......
Rate UOLS, Unmetered Outdoo¡ Lighting Elcc{ric Servhe..
Rats OL-E, Ouldoo¡ Lþhting Equipment lnstrallãtion... . -. ....
Raserwd for Future Use,.,.

RlDqÊs
Rider DR, Storm Reævery Rider..
Rlder DlR, Denelopmenl Incenlive Ridcr... .. -. -. .....-
Rider T$. Tcmporary Seruice
Rider X. l.ine F<tensi{rr Po|icy.,.........
Ridar EEÞF, Elgctricity Emergency Procedures fur Long

Tam Fuel Shorteg6s..
Rider EEPC, Emergency Eledfic Prccadures....
Rider LM, Load Managem&t R¡der,...
Resenred for Future Use... ... .--
Ridsr ÎES, Tha¡rnal Ensrgy Storage Rider............
RiderGP, Green Po¡er.
Flesarv€d Íor Future Use...,
Rider EER, Energy Efficiency Revolving Lowr Program Rilter...-...
Resórìrod for Futuro UBâ....

51

52
53
54
55
56
57
58
5S

60
61

82

83
u
65
66
67
68
6S

70
71

7Z
73

74
75
70
77

78

79

80
81

82

01,0d,t10

07fi'an0
01/û2109

o7ßlna
09/30¡û9
04/03ru6

07fi3/0s
a7n3t89
07t1}lûg
07t13/æ
07/13/09
07n3M'
aTngl0g
oTrlgttg
04/03/06

07/13|/09
oTh3/ag
o4/0€t/0t
08/03/10

04/03t08
04/r¡3/06
o4J03t/06

04/09/09
07/13/09

04firs/06

F¡led pursuårit to an Order dãted Decembêr 17,200t in Gase 1.1o. OS9?UEL-SSO, and an Order dalsd Juræ 23,
2010 in Case No. í(}45SEL-ATA beture tfre Pubh Utlilies Gonrniseion of Ohio-

lser¡ed: June 24,2010
lssued by Julie Jânson, Prssidant

Eftdive: July 1,2O10
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INDE ( TO APPUCABLE ELECTRIC TAR¡FF SCHEOI'LE9 AIIO CO¡I}TUMNE6 SENVED

Sheôt No. Ellecllvs Deb

RIDER8 (ConfdJ
Rider OET. Otjo Exdse Tax
Rider RTC, RegulauryTransition Charge Rider,

Ridar SC, Shopping Credll RHer..

Riden USR, UnlversalSeryiæ Fund Rider....
Rirler PLM, Peek Loed Managemenl Prcgram.......,...
Resened for Future Uso...........,..
Reserved for Fulure Use...... -.......

ÍWSCELLAñIEOUS

Rale RTP, Real Time Prbing Program.......,......
Bed Chsck Cherg€....,....
Chargefu Reconnec{m of Ssrulca.....
Cogeneration and Small Pouæt Proû¡cüon Seþ and Purtlìases.....
Rider BDP, tsackup Dd¡very Pdnt Cæity Rider..........'.
Ridêr MDC. lrleler Dah Chargoe.......
Rider MSG, lteter Scrvice Chaçee.....,
Reserved fur Fufure Usc......,,,,...,
R¡der GS$, Generation Support Seruice. .. .-. . ...-.. ..

Rldtr SBS. OptionalSurnmary tlilling $ervice Pilot.

Reearved br Future Use.. . . .. .. . . .. ..

R€sêrved br Fuü.Jre Use......,,,....
Reeerved ñcr Fut¡re Uso.....-.,......
Resarvcd br Futr¡re Use... -.-.....--.
Rider DR-IM, I nftaslruciurc Modemizaüon Rid¿r....... . .........
Rid€r DR-ECF, Economie CotnpetitivenêEs Fund Rider... .

R¡derDR-SAbì¡R, Energy Effidency Recovery Rider RaE',..
Rldor DRSAW, Energy Effidency Flecovery Riter
Rider UE ED, Uncol lsctilile Expen se - Elect¡ic Dbtibullon Ri der... " . . -.

83
8rt
s5
86
87
88
89

90
91

s2
93
94
95
96

97
9E

99
100
10t
1gz
103

f 0,1

105
1æ
107
1û8

0#æn8
01ffizfr}
a7113'Ag

01lut10
azñ2110

07fi3/U9
0{rÍ)3/f6
04/03/06
ü103/06
07/r3/09
0¡m3n6
01/05/09

0tr03r0ê
0¡l/03/O6

o5t17110
01rc2r09
0rru2/o9
01nzng
07fi3m9

OTHERTARIFFS
Rate PA, Pole Attaclrments Taritr(PUGO No. 1).." 07113t0s

Filed pursuaü lo an Order datêd Dêænber 17, 2008 in Csse No, O&92SELSSO, and aì Order dated Jure 23,

2010 in Cesc No. 1045$EL-ÀTA ffire ltra Rål¡c Utilìtbg Gornmission of Ohio-

Stleer 1.6

læud: June 24, 2010
læued by Jdle Jânüofi, Pfês¡denl

Ëffeclive: July l,20f0



Duke Eneqy Ohio
139 East Fourh Street
Cincinnati, Ohio 45202

P.U.C.O. Elecfic No. l9
SheetNo.l0.40
Ganceþ and Supeneedes
Sheel No. 10.39
Page4 of5

IIIDÞI TO ¡¡æLICABLE ELECTRIC TARIFF SCHEÞULE$ AI{D @TüUilME8 SERVED

Divþi¡¡n and Town llrme3
Þiyblon trlo. I lGlnclnn¡tll

Addyston
Amberlry Vilhge ...-...........
Arllngton Height*.........
BuêAsh.....
Ctleviot.-.
Cincinnati
Clennont County
Clevee
Golumbia Tcnvnehip ... ....., ..
Deer Park
DelhiTwnshþ
Elfnntood P¡ace......,..,..,.,...
Evendale......
Fairfax,,....,..
Fonct Palt....
Glc¡rdalc.,.....
Gotf Manor.,......,

Hanillon County ......
lndian Hil
Llncoln Hebtte ..

Lockhnd..
Madeira
Mari¡mont
Monlgomery.
Mt l-lcallhy....
Na¡rlown...,..-.

Nonrood.....
Reading.......,.,.,..,,.
St Bemard ,.
Sharcnvl[e,-,.
Silvôr|on.,,....
spftrlgdelô.....
SprirqficH Tssnship............... ......
Sycamore To¡mútip.,,,,.,,........,..,..

Butler Cowrty......-.
Cadis|c................
Fnanklht...,...-
Jacksonbuç..
Ma6on....-...,.

9ivl¡ton l{o. 2 flllddlctosnl lGond.l
PreHe County
Springboro..,.
Trenlon..,....-.-..
Wanen Coun$..
West Elkon......
Dlvl¡lon llo. 3 (B¡t¡vlel
Amelúa.
Batavia.......... -.

Broüm CouûV
Ch¡lo.
Clernont County... ...,..
Clinton County.,.......
Columbla Tnynship..,...,
Fayettevilb....
Felidty.........
Hsmilton Gounty...... ..,..
Hlgginsport.
Hlghland Gounty
Midland..
Milturd (Cþmpnt County).......,......
Mitfwd (Hernillon Courty).
Mos€ow......-.
Mî. Orsb.....,.,..,..,
Nevi||a.,...............
Ncw Rictrnond.....,
Ncrr¡tonsville..
Owen¡ville....
Russellville....
St. Martin....,.
Tcr¡ace Paft.....,
l,lÊarrun County...
liunhmsburg,
Dlrd¡lon ¡lo.4l0rdolül
Butler County
College Corner (Buder Co.)....
College Corner (PrebÞ Co.) ....-.-.....,.,
Orfsd......,...
Prefls County
Dlv!¡iqn No. S.(Frirfi cldl
8ülêr County
Fai¡field

Millville.,.......
Ncw Mlami...
Swon Mlle..,

lown
l{o.
17
33
03
30
04
01
96
18
55
05
70
06
40
41
20
07
38
T1

36
91
3,1

37
08
21
09
24
10
12
26
11

02
12
13
14
1õ
19
73
74
35
16

97
64
13
¡+O

06

Town
.È9'
99
45
52
92
47

g9

7E

98
s0
gô

95
55
u
78
g1

7g
90
85
69
08
72
78
&l
74
81
82
77
88
70
92
73

97
06
s6
60
93

97
09
03
91
08
01
02

Fil€d pursuant to an Order dated Decembtr 17, 2008 ln Case No. 08-92{ÞEL€SO, ând an Order dabd June 23,
2010 in Cæe No. !04f,t-EL-ATA bâtuiBüe PuHh Ulilities Commission of Oh¡o.

lesued: June24,2010
lssued ùy Julþ Janso.r, F'res¡dent

Effeclive: July {,2010
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INDEX TO APPLICABLE ELECTRIC TARIIFF SCHEOULES AilD CO}TIUilITIES SERVED

IÏvi,¡¡on rnd Town Name¡
Divhlon 1lo. G fll¡rrl¡onl

MlddHorn....
MorÌoe.
Monlgomery County..
Harlüon

Hanleon.
Dirñ¡ion Na 7 lLovelendl
Budêrvilþ......
Clen¡¡6¡¡ çounty......:. . ... .. .

Hamllton Cotmty....,....
Lo¡eland (CþrÍþnl Ca¡nty)..............
Lor¡elard ftlamilton County)..............
Loueland (waren Counly)......,....,....
Mâineúille..

Pleæent P|ain........

Town
l{o.

42
û
9¡t
91

01

04
98
95
91
11

0g
10
08
06
07
03
05
92

Filed prrsuant to æ Ord¡r datcd Dcc¡mbly-'17,2008 ¡n Caae No. 0&920€L-SSO, snd an Otder dated Jr¡re 23,
2010 in Gase NE. 1û45*EL.ATA bebre the Public ulililþs commiss¡on of otrio.

læuÊd: June 24,2010
lssued by Julle Janson, Presid,ent

Efrc,live: Juþ 1,2010
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RIDER PTR

PEAT( Ï]TE REBATE - RE$IDENTIAL PILOT PROGRAII

AVAILABIL]ÍY
The Peak Tme Rebate (PTR) Program is applicable to residential Custorners serìred under Råtes
RS and TD"AM. This ridêr is available only as Company advanc¿d melerc w¡th inÞrvâl r€cord¡ng
rsg¡sters ere instâlled on the cüotomds pnemi¡es. The advanced rncters must be cornmieriond,
oerüfied, and provide b¡llab,ls quality date, This rider b available to he first firæ hurdred (500)
customers that request service under thls rider. Eligible a¡stomers must receive generation seryiæ
frorn Duke Energy Ohio. Thís rider b not avallable þ cusbmerc on incore payment plans, budget
billing, HEAP, or any other assisbrìæ plen. Cuebmers paûcipating in the Povrer Manager progrem
are ncteligibleto parlicipate in the PTR Program.

Rider PTR i.s ofþred on a pilot basis. The CompEry reservês ttre right to modiry this rider, su$cct to
approval by üe Commisslon, as lnbÍnation regarding cuatomar participation, load ræælrse, cosfu,
and other pêrtinent inbrmati¡n beoom€s available.

PROGRATI DESCRPNON
The PTR Program is voluntary ard ofiars rcsidential Custorners thâ opportunlty tô rêducâ their elect¡lc
@sts by reducing their ele¿tic usage during Compeny's crltical æak foad peñode (øitical pæk
evênts).

At its diecrcüon, lhê Company may call up to ten {10} ctltical peak pedods per yËer durlng he
calendar rnonth¡ of June, July, August, and Sepbmber. Perticipeting ø,rsùomers will be notified on the
day prior to a øilÍæl peak event of the planned event for tls nêd day. CrtticEl pesk evenF will last I
hours and will begin at noon and end at I P.M,, and üey will not occur on rreekends or holidays as
rccognEed þy the National EþcÍic Rdiabilþ Corporatlon (NERC). The Company mây call up to
three (3) events per wed< rvl$ no mofê tlun twþ (2) ewnb occurring on consecutive days. Auræk is
denned as the priod Sunday thmugh Satuday.

Participating customers mây ôhooôe to maintain thelr ele¿{ric usage levelo at previous levels during
an event. Customers nùo do rct æduce usage Þvck duting the event wlll not inar any penaltias,
and thry w¡ll Þs billcd frr lhe elecûricity consumed during the event at the normal tariff rates, No
customefs bill will increase as a result of this tariff.

Gustomers will reoeive a bill credit of $0.2800 per kWh ol load rcdrction during the critical pealr
erßnt Credits will appear on participatirq custonnrs' bills. The kwh loqd rsduction is cala¡lated as
lhe dffference behæen the estimated k\lVh usage hat would have occurred during the critical peak
êì/Ênt without ac.tlon by the participant (eet¡mated kWh) and üre particlpanfô adual hl/vh usage
during tre øiücal pcak event (aebal ldÀtr). Crêdlte will be compubd and provided on cusbmsrs'
bilh wiürin two monthly billing cydes. Bills ordinadly are ¡Endered at rnonthly inteniels. The word
"month'shall mean the period of approximaÞly th¡rty (30) days betu,êên nmnthly bllldaæ6.

lssued purusnt h an Order dstEd JunE 23, 2010 in Case No. 10455-EL-ATA before the Public t t¡litþs
Commisslon of Ohb-

lssued; June 24,2010

lssued by Julie Janson, Presidenl

Eñective: July 1,2010
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PROGRAÍS DESGRIPTION {GOI'ITINUEI}}
The Compsny will use the participanfs reoent historical electidty consumption information br rcn-
event, non-holHay weekdays in establlshing üe paûiclpants' lndlvidualized s¡tirnated k'l/Vh usagn br
use as â hase llne to detennlne üe amount of load reduction.

BILLING UNDER STAhIDARD RATES
Custorn€rs eerued under Rate RS or Rate TD-AM will be bilþd fur allenergy used under the Þnrs
and conditions and at the nates and cfiargee of thc apþlicabþ tariF. ln addition, Customers will
reæive cradits on their eleetric bill fur participation ln he PTR Program as described above in he
PROGRAM DESCRIPTION sec{ion.

CUSTOiIER T{OTIFIGATIO'{ OF CR|NCAL PËAK EVEÍ.¡N¡
Partiolpating custorners will be notified by E:00 P.M. on the tlay prior to a critical peak orent of the
planned evùnt fur the next day, The Cornpany wifl notifo cuSonærs sf critical peak evefib br the
fullowing day vh blephone, e-rnall, text meãseging, or any other mêens that beoomes avaibblc. The
cusbmer will be required to provide a prirnary aontact method ol csmmuni;ation.

Participating customeÉ are responsiÞle br lhe cosE of establishing and maintiaining inbmet service,
e-meil servlcÊ, teþhone servicq anóJot cell phone talcl massaging senrice. The Cornpany will
provide a mecfianism fur participenF to chooee their prlmary preËned cornmmicaüon channEl

The Comparry ís nol lieble for any darnagæ or claims æsultlng from custornere' ltallurê to rccefve
nolhe of a qitþal peak event, br any reason.

TERTA¡¡D CONDfNONS
Excapt as prwkÞd in hls RÍder PTR, all terms, condillons, relæ, and chagcs or¡tlined in the
applicabÞ ReÞ RS or Rate TÐ-Afâ will apply. Partidpation in the PTR Program will nof aiffi
Customee' oblþaüons for el€¿tic e€rvice under these rates.

Any interruptions or roductions in elecüic service causd by outages of Company's facililies, oher
lñan as provided under ttç PTR Frogram, will not b€ dê€rned an event period under this FTR
Program. Agreerents under the PTR Program will ln no way affest Custorne/s or Cornpanfs
respec{ve obligdir¡ns regarding the rcnrÞring of and peyment for electric seMce under the
applicabþ electic taritr and iits applicable nats echedules. lt will be Customefe responsibility to
monitor and contof their demand and cnergy usage bebre, dudng, Ênd âfer a qiticEl peak event
perlod.

The supplying and billing br s€ru¡ce and all condilions apptying thereb, are subjecl to he iurisdiction
of the Public Utilitt€ Comrnissþn ol Ohþ, and to the Cornpany's Servlce Regulatlons annentþ in
efrst æ fiþd with fte Public Utilitiea Commle*þn of Ohio.

lssued pursuânt to an Order dated June 23, 2010 in Case l,lo. 10-455-EL-ATA befur€ the Publb Ulilities
Commissin of Ohio.

tssued: June24,2010

lssusd by Julb Janssn, Pres'ldsnt

Eftclive: July 1,2010



Duke Enerry OhÍo
Case No. 1%0032-EL-AIR

OCC Eighth Set of Interrogatories
Date Received: June 3ûr20L7

occ-rNT-a$-n4

REQTJEST:

Please explain the rationale that Duke used in developing the communications
requirements related to the nr¡mber of AMI mete¡s that can deliver usage data
simultaneously in near real-time every l5 minutes.

RESPONSE:

lVhen choosing an AMI solution, Duke Energy did not have requirements for collecting
usage data "real-time".

PERSON RESPONSIBLE: Don Scbneider

nrå¿/
IL ¡

r¡





çÑ

^1
fi ECfl V¡B-tCr.:t(t Tt H5 ¡tV

BEF{IRE t[l? FtB Zh Alt ll: LB
THE PI,IBLIC UTILITIES COMMISSTCIN OF OHIõ" '

PUCOIn the Mafter of the Application of Duke )
Energy Ohio, Inc. to Adjust and Set lts )
Gas and Electric RecoveryRate forãAlt )
SmartGrid Costs Under Riders AU and )
RiderDR-IM and Mid-deployment )
Review of AMllSmartGrid Program. )

Case No. |0-2326-GE-RDR

Ohio Administrative Code (O.A.C.), Section 4901-1-30, provides that any two or more

parties to a proceeding before the Public Utilities Comrnission of Ohio (Commission) may enter

into a written stipulation covering the issues presented in that proceeding. This Stipulation and

Recommendation (Stipulation) sets forth the understanding of Duke Energy Ohio, Inc. (Duke

Energy Ohio or the Company), the Office of the Ohio Consumers' Counsel (OCC), the

Commission Staff (Staff),r Ohio Partners for Affordable Energy (OPAE), Direct Energy

Services, LLC, and Direct Energy Business Services, LLC (each of whom is a Sþatory party,

and together constítute the Signatory Parties or Parties). The Signatory parties recommend that

the Commission approve and adopt, as pärt of its Opinion and Order, this Stipulation that

resolves all of the issues in the above-capioned proceedÍng.

This Stipulation is a product of lengthy, serious, arm's-length bargaining among the

Signatory Parties, who are all capable, knowledgeable parties, vr¡hich negotiations ïi¡ere

undertakcn by the Signaû0ry Parties ûo settle this proceeding and is not inænded to reflect the

views or proposals that any individual party may have advanced acting unilaterally. This

t The st¿ffof the Public Utititie¡ commissian of Ohio will be considcred a parry for the purpoee of entering into this
stipularion pursuaff to ohio Adrninistrative code secrions 490t-t- tO(c) an¿ +fot.t-so.
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Stipulation was negotiated among all parties to the proceeding. The Signator¡- Parties agree that

this Stipulation is in the best interests of the public, and urge thc Commission to adopt it.

This Stipulation is supported by adequate data ærd information. As a package, the

Stþulation benefiæ customers and fhe public interest; represcnts a rEasonable resolution of all

issues in this proceeding violates no regulatory principle or practice, and complies with and

promotes the policies and requirements of Ohio Revised Code Chapter 4928, While this

Stipulation is not binding on the Commission, it is entitled to careful sonsideration by the

Commission, where, as here, it is sponsored by parties representing a wide range of interests.

Except for purposes of enforcement of the terms of tbis Stipulation, this Stipulation, the

information and data contained therein or attached, and any Commission rulings adopting it,

shall not bc cited as precedent in any füture proceeding for or against any Signatory Party or the

Commission itself. The circumstances of this case are unique to it, and thus imputing the terrrs

of this Stipulation into any other case undermines the willingness of the parlies to compromise

that is a necessary element of negotiating settlements in Commission proceedings. The

Signatory Parties' agreement to this Stipulation, in its entirety, shall not bc interpreted in a futwe

proceeding before this Commission as their agreement to only an isolated provision of this

Stipulation, or to any position, argunent or recommendation contained in the record of this

proceeding or otherwise presenüed in this proceeding. More specificall¡ no specific element or

item contained in or supporting this Stipulation shall be construed or applied to attribute the

results set forth in this Stipulation as the results that any Signatory Party might $upport or seek,

but for this Stipulation in these proceedings or in any other proceeding. The Stþlation is a

recognition that each Signatory Party disagrees with individual aspects of the Stipulatioa but

believes that the Stipulatíon has value as a whole. Thís Stipulation is a reasonable compromise

2



involving a balancing of competing positions and it does not necessarily reflect the position that

one or more of the Signatory Parties would h¿ve taken if these issues had been ñrlly litigated.

This Stipuiatíon is exptessly conditioned upon íts adoption by the Commission in its

entirety and without material modification. If the Commissíon rejects or materially modifies all

or any part of this Stipulation,2 each and every $ignatory Party shalt have the right, within thirty

days of issuance of the Cornmission's Order, to file an application for rehearing or to terminate

and withdraw the Stipulation by filing a notice with the Commission. The Signatory Pa¡ties

agree they will not oppose or argr¡e against any other Sigaatory Party's notice of termination or

application for rehearing that seeks to uphold the original, unmodified Stipulation. If, upon

rehearing, the Commission does not adopt the Stipulation in its entirety and without material

modificatioru nny Signatory Party may terminate and withdraw frotn the Stip¡lation.

Termination and withdrawal from the Stipulation shall be accomplished by filing a noticc with

the Commissior¡ including service to all Signatory Parties in this proceeding, within thirty days

of the Commission's ûrder or ruling on rehearing that does not adopt the Stipulation in its

entirety a¡d without material modification. Other Signatory Parties to this Stipulation agree to

not oppose the termination and withdrawal of the Stipulation by any other Signatory Party,

Upon the frling of a notice of ærmination and withdrawal, the Stþlption shall immediakly

become null and void.

Prior to üre filing of such a notice, the Signatory Paúy wishing to tenninate agrees to

work in good faith with the other Signatory Pa¡tíes to achieve an outcome that substantially

satisfies the intent of the Stipulation and, if a ne$r agreement ís reached that includes the

Signatory Party wishing to terminate, then the new agreement shall be filed for Commission

2 Any Signatory P&ty has the right, at its sole discretion, to determine what constítutcs Ð "material" change for the
purposes of that Party withdrawing from the Stipulation.
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review and approvd. If the discussions to achieve an outcome that substantially satisfïes the

intent of the Stipulation are unsuccesslirl in reaching a new agreement that includes all Signatory

Parties to the present Stipulation, the Commission will convene an evidentiary hearing such that

the Signatory Parties will be affordcd the opportunity to present evidence tlrough witnesses and

cross-examination, preseff rebuttal testimony, and brief all issues that the Commission shall

decide based upon the record and briefs as if this Stipulation had never been cxecuted.

WHEREAS, in its first Electric Security Plan (ESP) proceeding, Case Nos. 08-920-EL-

SSO, ef ø/., Duke Energy Obio agreed to deploy a SmartGrid program for eleotric and gas

customers; and

WHEREAS, in its first ESP proceeding, Duke Energy Ohio agreed that as part of the

annual due process related to 2010 costs net of benefils, the Company would include a mid-

deployment program srunmary and review with the second quarter 2011 filing, outlining its

progress in deploying the SmartGrid program ttuough 2010; and

WHEREAS, this case involves the mid-deploynent review of the Cornpany's progress in

deploying the SmartGrid ptogram; and

WHEREAS, this Stþulation represents a serious compromise of complex issues and

involves substarfial bcnefits that would not otherwise have been achievable; and

ïVHEREAS, the Signatory Parties believe that the agreemçnts herein represent a fair and

reasonable solution to the issues raised in the case set forth above concerning Duke Energy

Ohio's Applicatior¡

THEREFORE, it is agreed that:

4



I. FINA.I\¡CTAL ANII ACCOUNTING

a, The Signatory Parties agree that Duke Energy Ohio shall receive a revenue

increase applicable to Rider DR-IM of $19.2 millioq and a revenue inc¡ease of

$9.8 million applicable to Rider AU.3 These revenue increases resutt in rates of

$2.24 per meter per month for residential electric customers and $3.31 per meter

per month lbr non-residential electric customers under Rider DR-IM. The

tövenue incrcase results in a rate of $1.97 per rneter per month under Rider AU.

Oas only customers will receive a $0.92 credit per mcter per month.

b. The Signatory PartiEs recognize and agree that the monthly charge per residential

electric meter resulting from the Rider DR-IM revenue requirement fo¡ the

applicable period is below the applicable cap established in the Stþulation and

Recommendation approved by the Commission in Case No. 08-920-EL-SSO, er

ol.

c. The Signatory Parties further agree that the revenue requirements are based upon

a cCIst of capital consistent with the latest approved cost of capital (from Case No.

08-709-EL-AIR and Case No. 07-589-GA-AR).

NETTTNG OF'BENEFITS AGAINST COSTS

a. The Signatory Parties agree that Duke Energy Ohio shall reduce its revenue

requirement by an amount equal to the value of operational benefits, as set forth

by MetaVu in its Smart Grid Audit and Assessment Reporf (MetaVu Report)

levelized over four years as provided in paragraph b. below. The electric share of

the 2010 benefits to be netted against 2010 costs for purposeg ofrevenue recovery

is $1,048,000.

u.

t The Signatory Parti€s are not agreeing to any particular expense iæm in Duke Energy Ohio's Application.
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b. Duke Energy Ohio commíts to maintain Rider DR-IM as the means to recover

SmartGrid investment tluough the year in whieh full deployment occurs.4

Beginning with the next Rider DR-IM filing which will recover the electric share

of SmartGrid costs íncuned through December 31,2A11, and for each Rider DR-

IM filing for the following three years, the Company agtree$ to include the eleetric

dishibution shæe of operational savings derived from the Met¿Vu Report. The

total savings from the MetaVu RepoÍ for the respective y€ars arc as follows:

c.

Savings to include in 20l l revenue requirement: $2.38 million

Savings to include in}Al2 tevenue requirement: 84.77 million

Savings to include in 2013 revenue requirement: $8.00 million

Savings to include in 2014 revenue requiremsnt: $10.67 million

In order to mitigate the impact of the rate inereases attributable to Rider DR-IM,

tbe Company agrees to defer recovery of all or a portion of the following

expenses normally recovered in the Rider DRJM revenue requirement for 20ll

and 2Ql2 (O&M, depreciatior¡ andlor property taxes). Such defenals are

incremental to the normal defenal process used in the Rider DR-IM calculations

and arç calculated as per Attachment l. The amount of the incremental defenals

attributable to costs incurred in 2011 and 2012 witl be $3.86 milliou and $1.47

million, respectively, Duke Energy Ohio shall be allowed to increase t}rc revenue

requircment of Rider DR-IM for costs incurred in 2013 and 2014 to recover the

expenses deferred from the 2011 and 2012 rçcovcry periods. The additional

a Full deploymont shall mean that all SmartGrid hardware and systems nec$sary to generate the bencfits set forth in
Attachmènt 2, Colurnn 2015. The point in time when full deployment occurs or has been achieved shall be

deærmined by the Staffofthe Commission based upon information provided by tho Company.
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d.

recovery in 2013 and 2014 will b€ $1.76 million and $¡1.43 million, respectively.

The impact on the Ridcr DR-IM revenue requirement will be as follows:

DR-IM for 201 I $3.86 million reduction in revenue requirement

DR-IM for 2tl2 $1.47 million rgduction in revenue requirement

DR-IM for 2013 $1.76 million inerease in revenue requirement

DR-IM for 2014 $4.43 million increase in revenue requirement

The Cornpany commits to fïling an electric disfübution rate case in the first year

after fi¡ll deployment of SmartCnid as defined herein. The rate case will include

the Sma¡tGrid invesunent and adjusted operating expenses. The test year used in

the base rate applicatíon shall begin no eælier than the date of firll deployment

such thal the revenue requirement requested in that case will reflect the level of

the benefits atfributable to Smart6rid which have actu¿lly been achieved by the

Company and all prudentþ insuned current costs associated with the program. If

fìrll deployment do€s not occur by the end of 2014, the Company will continue

filing Rider DR-IM for each year until full deployment occurs and will net ågainst

costs in the Rider DR-IM Íevenue requirement for 2015 the electric dishibution

share of savings of $12.933 million. Insofar as 2015 represents the projected full

deployment date and the estimated benefits for that year should approximate

steady state savings, the Company will continue to inslude the electric distibution

share of savings of $12.933 million in the Rider DR-IM revenue requirement for

as long as it continues.

For any elecric dist¡ibution rate sase filed subsequent to full deployment, and

which includes a test yeaf, that falls after full deployment, such that thc revenue

7
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f.

requirement rcquested in that case will reflect actual level of benefits attributable

to SmartGrid achieved to date, the Sþatory Parties agree there will no longer be

a need to account for costs and benefits outside of the base rate setting

mechanism.

The Signatory Parties agree that costs and savìngs attributable to SmanGrid

flowed through RiderDR-IM will not also be flowed through elcctric distribution

base rates if new base rates are estâblished before full deployment; consequently,

Duke Energy Ohio may adjust test year 0&M expemes for the test year being

used for the rate case, as appropriate to ensure that the eosts artd swings

attributable to SmartGrid during the test year are not counted trvice.

With regard to gas SmartGrid, thc 2011 annual revenue requirement for Rider AU

will reflect $1.041 million in savings (as allocated to gas distribution per

Attachment 1).

If the Company files for new gas distribution rates before full deploymentn the

revenue requirement for gas distribution rates will inçlude (l) all prudently

incuned Sma*Grid costs allocable to gas and (2) a guaranteed level of savings,

which will be at the level established in Attachment 15 net of gas Smart0rid

savings that are already included in the tçsl yeer. For example, if the next rate

case uses 2At2 as a test y€ar for revenue requirements, tbe guaranteed level of

savings will bE 52.026 million. If the next rate case uses 20i3 as a test year, the

guaranteed level of savings to be incorporated into base rates will be $3.409

millionand the 2012 RíderA,U wíll include $2.026million in savingB. And, ifthe

g'

h.

' It may be necessary to pro rate the savings between years if the rate case is filed using a test yeæ ttnt is not a
calendar year,
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next rate case uses 2014 as a test year, the guaranteed level of savings will be

$4.544 million in base rates and the Rider AU filings for 2012 and 2013 will

include a guaranteed level of savings of $2.026 million fot 2012, and $3.409

mïllion for 2013. Moreover, if the Company files an application for authority to

implement a capital expenditure program pürsuânt to sections 4909.18, and

4979.111, Revised Code, that includes Sma¡tGrid invesfinent, the savìngs

mentioned in paragraph g. above will be used as an offset for the appropriate time.

The Signatory Parties agree that they will not consider the defened cost recovery

described in paragraph (c) above to be included for purposes of determining

whether the Rider DR-IM rates for recovery of 2013 and 2014 electric SmartGrid

costs are above the caps the Signatory Parties agreeil to in the Stipulation and

Recommendation in Case Nos. 08-920-EL-SSO, ¿r aL

For at least one year beyond full deployment, the Company will separately track

SmartGdd non-cost mefrics for electric Rider DR-IM. The Company will provide

annual reports to the Commission and to the Signatory Pa*ies that detail progress

in achieving completion of non'cost metrics related to operational benefits as set

forth in Attachment 2.

In light of the Signatory Parties' agreement that ths Company will provide a¡nual

reports to the Commission detailíng its progress with respect to the non-cost

meüics set forth in Attachment 2, a\rd further, because the Company has agreed to

reduce its revenue requirement by the full value of operational benefits as set

forth in Attachment 2, ineluding the bringing forward of value so ttrat customers

receive such value sooner, úre Signatory Parties agree úat there will be no dispute

k.
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in the agreed upon number for netting of benefits in any succeeding Rider DR-[]td

or Rider AUproceeding.

The Signatory Panies agree that the Company is entitled to full recovery of an

annual tevenue requirement that is approved by the Commission (subject to any

appeals) related to SmartGrid independent of the timing of any base rate case.ó

The Signatory Pafíes fi¡rther agree that recovely of SmartGrid rcvenue

requirements should only be via the SmartGrid Riders (DR-IM and AU) pr

through base rates but should not be recovered through borh mechanisms

contempCIrâneously even if the recovery is for revenue requirements associated

wíth dífferent pefiods. The Signatory Parties agree that an adjusünent to revenue

requirements (via deferrals, regulatory asset creation, aûd regUlatory asset

amortization) for a base rate ca$e may be necessary to ensur€ that the SmartGrid

riders afç not being coilected at a time when any SmanGrid costs for any period

are being collected in base rates.

III. CUSTOMER PILOTS AND TIME DIFFERENTIATED RATES

rL Dgke Energy Ohio will continue to work with the Duke Energy Ohio SmartGrid

Collaborative in developing a portfolio of time-differeritiated rate offeringsT that

inctude frrther pilot programs of innovative designs and non-pilot rates that

6 Tlre Signatory Parties expressly reserve the rigbt to challenge reeovery ofcosts in each Rider proceedingand in

any rate case pioceeding as impnrrdent, so tong as any such challenge is not inconsistent with tle ærms of this

Stioulatíon.
t 

F'or purposes of this Stipulatior¡ timc differentiated rat€s ar€ râtes rhat include dìfferent elecricity prices for

differènt iimes of the day, weeþ or year. Time diffçrentiated rates also includc rates that respond as predetermined

by the Company to elecficþ market svents.

l.
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b.

provide standad service offer sustomers pricing structures that incentivize t¡em

to shift energy usage to reduce their electric bills.

Duke Energy Ohio will conduct an educational workshop for all ínterested parties

and specifioally ìnterested competitive retail electric seryice (CR-ES) providers

wherein the Company will provide and sh¿re its insights and learning related to

the Company's two years of experience offering time differentiated rates. The

Company will continue to conduct workshops for CRES providers and interested

parties twice a year during the course of SmartGrid deployrnent so long as there is

interest in doing so. The first educational workshop shall take place at the

Commission offrces on or before November l,2}l2.

The company will provide cR.Es providers the necessary billing sysrerÉ

functionality to offer CRES custonrers time differentiated rates consistent with its

existing supplier tariff beginfling Jauuary l, 2013. Duke Energy ohio shall

provide a quarterly update to the Collaborative on the status of implementing the

necessary billing functionality.

Druing 2012, the company shall work with rhe collaborative to develop a

deployment plan for a general public awareness and an education campaign

designed to increase customer alvareness and inforrn customers about the

justifi.cation for time differentiated rates and the value that they can potentially

bring to customers. After vetting the campaign and gaining Collaborative

approval for the plan, the company shall begin its campaign in calendar year

2013 coruistent with the plan. The Company shall file the collaborative-

approved plan for the campaign in its filing ín the 2012 Rider DR-IM filing to be

c.

d.
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made with the Commission in the spring of 2013. The actual costs incurred

consisteut with the Collaborative's approved plan for the general a\ilareness

campaign shall be recoverçd by the Cornpany beginning in 2014 through Rider

DR-IM. This provision in no way affects the rights of individual Collaborative

members to chatlenge the Company's collection of costs associated with the

campaign through Rider DklM.

Duke Energy Ohio agrees, through the end of 2015: (a) not to use prepaid

metering; (b) not to require mandatory non-pilot time-of-use rates, and (c) not to

seek a waÍver from Rule 4901:l-18-05(A), 0.4.C., regarding personal or written

notice, prior to using any remote disconnection capabilities for non-payment (but

oncÆ properly noticed, the Company may still use remote disconnect

functionality).

If approved in the Company's Energy Efficiency Portfolio (Case No. 11-4393-

EL.POR), Dukc Energy Ohio will offer an incentive to participating customers

toward the installation of a Home Energy Management device that will not only

provide customers enhanced information !o optimize bill savings through energy

efüciency, but also to potentially enhance the attractiveness of time differentiated

mtes, Customers will not be required to purchase a specific Home Energy

Management device or to purchase a devioe from a specific vendor to participate

in the new rates.

W. CYBER SECTJRITY

Duke Energy Ohio recognizes âüd acknowledges its responsibility for managing

cyber security risks and will leverage applicable elements contained in Guidelines

e.

f.

î,
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b.

for Smørt Grid Cyber Security National Institute of Ståndards and Technolog¡

Interagency Repons (NIsrIR) 7628, volumes I and 3, and $uccessor volumes

and/or standards, practices or guidelines that evolve from such volumes. ]rr.2}l2,

as Dt¡ke Energy IT Security performs its risk assessment and mitigation strategy

as part of the SmartGrid cyber plan, the NISTIR 7628 will be used as the basis of

that assessment.

rn 2012, the Risk Assessment (RA) and mitigation strategy will include the

secuity requirements identified on page 62 ar the Duke Energy ohio MetaVu

Report as having a high potential of a security breach, and for which there is no

confonnity. The RA and mitigation strategy in subsequent years should include

those security requirements to the extent the associated risks have not been

mitigated. The strategy will also address relevant elemcnts of the NISTIR that

apply to new SmartCnid technology developments and deployments that have not

been subject to prior analysis.

Begínning iu August of 2012, Duke Energy IT security shall provide commission

Staffwith uSates on the development of its SmartGrid cyber security plan and on

the implementation of that plan. The scope of the 2012 report will include, but not

be limited to, the strategy and methodology used to assess the conformity of Duke

Energy Ohio's SmartGrid security with the requirements identified above (i.ø.,

those having high potential of a security breach and no conformity) and other

applicable industry standards. Briefïngs in subscquent years shall include those

security requirements to the extent the associated risks have not been mitigated,

and address relevant elements of the NISTIR that apply to new smartGrid

c.
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d.

technology developments and deployments that have not been subject to prior

analysis.

Duke Energy IT Security will update Commission Staff at least annually, and

shall keep Commission Søff informed of the progress being made every six

months. The annual update shall address both a forward look to the next year in

terms of what risks will be sonsidered, and a backward look at which risks have

been addressed, and how they have been addressed. In addítion, the annual

update will speak to changes to security requirements in NISTIR 7628 (volumes

1&3) and the Company's asscssment and mitigation of those changes. Further"

the update will incorporate a cyber âssessment and mitigation efforts in response

to those changes by deærmìnlurrg any impact to previously conforming or partially

conforming recommendations contained in the NISTIR or otïer applicable

security frameworks. Finally, the update will incorporate a SmartGrid cyber

security RA and mitigation strategy regarding significant smart grid infrasfiucture

changes,

The updates shall include:

i. Merged Companies cyber security plgg - Six months after Duke Energy

Corp. and Progress Energy close the merget, the Company shall provide a

confidcntial report to Commission St¿ff describing the subgtance of the

SmartGrid cyber security plan for the merged companies. The report will

include coverage of best practices and procedures of both companies, and

how the incorporation ofthose best practices and procedures has been or

will be accomplished. Thc report will also include an assessment of rrew

14



ll,

ul.

risks and vulnerabilities given the increased scale and scope of the merged

systems.

Annual \iVritten Pre-view to Commission Staff - This document will cover

the scope and context of items (rl.e., from what organization or staüdards

body the standards came from) to be included in the on-going RA and

mitigation strategy conducted as part of the SmartCnid cyber security plan.

The preview document will be confidential and will not be distributed.

Annual Briefing - The a¡nual presentation will be in person. It will cover

the results ofthe RA and mitigation strategy and implementationprograms

(risk determinations, response, mitigation steps, acceptance of risk, and

status of completion). The presentation will be confidcntial atd only

includc appropriate members of the Commission Staff. The presentation

wiil be in September and annually thereafter tlrough 2014.

V. SMARTGRID IMPLEMENTATION PLÄNS

â, The Company ag¡ees to enter into a process with Commission Staff to develop the

framework for smartGrid Implementation Plans (Plan) to be completed by the

company annually. The initial Pla¡r for years 2013 through 201i wiu be

presented by October 3A, 2t12. An objective of the Plan will be to help

stakeholders understand the Company's plans to invest in the distributïon business

in tbree areas: 1) irnpnrvements in (or maintenance of) disnibution reliability and

elficiency; 2) improvements in distribution customer services; and 3) reductions

in distribution business opemtions costs and risks, and to understand what actions

t5



vr.

will be taken to adapt organizational structures and practices to deliver benefits.

The Plens will be for information purpose$ only and not subjeet to approval or

rejection by Commission Staff or stakehoiders. The Company shall provide the

Plans to the participants in the Duke SmartGrid Collaborative. Through the

Collaborative, Commission Staff and stakeholders rnay provide suggestions on

the Company's Plans, but atl decision rights regarding Plan execution and

modification will remain with the Company. Receipt and review by Commission

Staff does not constitute pre-approval of the investments nor limit Commission

Staffs rights during subsequent proceedings.

RELIABTLITY AND I}ISTRIBUTTON EFFICIENCY IMPROVEMENT

a. The Company shall work with the Commission Staff and OCC to develop

Distribution Efficiency Improvement Measurernents. In development of

Distribution Effrciency Improvement Measurements, consideration will be given

to the cost effeetiveness and availability of providing the following:

i. System performance data demonstrating dishibution efficicncy measrues

as set forth in Attachment 3.

ii. Data as set forth in Attacbment 3 for varying load conditions (including

but not limitcd to peak load, average load, and light load conditions).

iii, Method or methods of fïeld measurement verification that may include but

not be limited to the following:

L Determining the annual average power factor per feeder circuit.

16



b.

2, Running an on-line power flow prograrn to determine what would

happen without volt-var control and then comparing the rcsult with

actual fi eld measurements.

3. Using day on/day offtesting, where voltage is reduced every other

day on a test circuit, and then compare the measurement from the

voltage reduction on-day with the voløge reduction off-day using

statistical analysis,

Validation Estimate and Edit (VEEþ-Duke Energy Ohio rg"sss to meet with

Cornmission Staffafld OCC by the end of the second quarter of Z}l}to determine

appropriate reporting to indicate effectiveness of VEE routines in the Meter Data

Managementsystera (MDMS). Duke Energy Ohìo will nneet with Co¡nmission

staff and interested parties semi-annually through 2014 to review ¡esults.

Diskibution Automation integration with rest of system

i. The company will provide to signatory parties a written copy of its

Distribution Management System (DMS) Deploymeat plan.

ii. The Company will provide to Signatory Parties an annual report of its

progress against the DMS Deployrnent plan in its SmartGrid Rider filings

beginning with the smartGrid Rider filing inzolz (2011 cost recovery).

iii. The Company will provide a DMS demonshation/briefing to Conrmission

SAffand interested parties by the cnd of 2nd quarter 2012.

With respect to meter data integration with the rest of the Duke Energy Ohio

systcm' the Company agrees to develop a cost benefit analysis for each of the

c,

d.
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following opportunities (which a¡e detailed on pãges 40-43 of the MetaVu

Report);

i. Meter status for proactive outâge detection - The MetaVu Report ât page

41, süates that proactive outage dctsction will bc available with DMS

deployment and Distribution Outage Management System (DOMS)

integration. In response to MetaVu's recommendation, the Company will

notiff the Signatory Parties if there are additional costs to enhance this

capability, including battery back-up, and a rough estimate of such costs

on or before June 3Û, 2012.

ii. Meter data for power quality (voltage) to enhance integrated voltage var

control (IVVC) benefits on or bcforc lune 3O 2gl2-

iii. Meter dat¿ for caparity plan¡ing, including use of meter data in a Circuit

Modeling Tool (CMT) and use of a data bus for associated data integration

on or before June 30, 2012.

iv. Meter data to help confirm aËcurate operation of Power Manager switches

for load management verifïcation on orbefore June 30, 2012.

v. Substation condition monitoring (such as oil temperature, pressure, and

gas levels) on or before June 30, 2012.

vi. Based on the cost benefit analyses referenced in the above items, the

Company will provide its conclusions and describe any plans with respect

to each of the opportunities listed above.
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IN '{VITNËSS THEREOF, the undersigned Parties agree to this Stþulation and

Recommsndation as of this 24th day of February, 2012. The undersigned Parties respectñrlly

request the Commissionto issue its Opinion and Order approving and adoptingthis Stipulation.

On Behalf of Staff ofthe Public Utilities Commission of Ohio

Thomas G. Lindg¡en
Devin D. Panam
Assistant Attorney Ceneral
18CI E. Broad Street
Columbus, Ohio 43215

On BehalfofDuke Eneryy Ohio, Inc.

Amy Spiller
Elizabeth H. Watts
Duke Energy Business Services LLC
139 E. Fourth Stect 1303 Main
Cincinnati, Olno 45202

On Behalf of Office of the Ohio Consumers' Counsel

Terry L.
Assistant Consumers' Counsel
Office of the Ohio Consumers'Counsel
i0 West Broad Sheet, Suite 1E00

Columbus, Ohio 43215.3485

On Behalf of Ohio Parhrers for Affordable Energy

Colleen L Mooney
Ohio Partners for Affordable Energy
231 West Lima Street
Findlay, Ohio 45839
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On Behalf of Direct Energy Services, LLC and
Direct Energy Bwiness Services, LLC

ua -*,q.Q,
t cttu)BAILEY CAVALIERI LLC

10 West Broad Strcet, Suitc 2100
Columbus, Ohio 43215
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Sheetl STIPULATION ATTÀCHMENT 2

General Steedy
State

201420132012201 rBaselineMetric

f of Cert¡fied Gas Modul€s

# of Certiñed Electric Metes
Iof Dul(e EneEy Ohio Employees - GAs
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rFol LruKg Enôrgy (Jnto hmployees -
Power Delívery
Lins lo8s & Unaccount€d for E¡ectric
(K¡vh)

Total Deliveæd al Retail - Kwh

f ol lnstelþd I Cert¡fied Communicat¡on
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24-365 Svstern Voha¡e Reduction strâtew lAveraoe Syslem Voltaqe
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of tìlanual Electr¡c Meter
ofMnnual Gas Meter Reads
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Attachment 3

Distribution Efficiency Measurement
Provide the fullowing data annually with Duke's Smarl Grid Rider filing, starting
in 2012 (201I cost recovery).

This data derived fronl actual load measurernents (taken from load side of
substation transformer) and entered into existing circuit rnodels to calculate percent
losses by circuit. Percent losses as reported here reflect only the losses in the
distribution feeder itselt, it excludes losses in the substation transtbrmer,
distríbution transformer, and secondary system, .

2010 Surn
Peak Load
(kw)

2010
Su¡n
L o!ìses
(kw)

201 0

Sitnr
Peak
De n¡a ncl

Circu it
Narne

Statron
Nurnber

{ì r¡ bsta tion
Name

Losses

fkl
Powe r

Factor
Voltage

{kV)
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