Matthew J. Satterwhite
Senior Counsel —
Regulatory Services

(614) 716-1915 (P)

(614) 716-2014 (F)
mjsatterwhite@aep.com

December 27, 2010

Chairman Alan Schriber

Ohio Power Siting Board

Public Utilities Commission of Ohio
180 East Broad Street

Columbus, OH 43215-3793

Re: In the Matter of Dollar Tree Inc )
and Columbus Southern Power )
Company for Approval of a ) Case No. 10-1829-EL-EEC
Special Arrangement Agreement )
with a Mercantile Customer )

Dear Chairman Schriber,

Attached please find the Joint Application of Columbus Southern Power (CSP) and
mercantile customer Dollar Tree Inc for approval of a Special Arrangement of the
commitment of energy efficiency/peak demand reduction (EE/PDR) resources toward
compliance with the statutory benchmarks.

Amended Substitute Senate Bill 221 sets forth in R.C. 4928.66 EE/PDR benchmarks that
electric distribution utilities shall be required to meet or exceed. The statute allows utilities
to include EE/PDR resources committed by mercantile customers for integration into the
utilities programs to be counted toward compliance with a utility’s EE/PDR benchmarks.
The statute also enables the Commission to approve special arrangements for mercantile
customers that commit EE/PDR resources to be counted toward compliance with EE/PDR
benchmarks.

The Commission’s Order in Case No. 10-834-EL-EEC, established a streamlined process to
expedite review of these special arrangements by developing a sample application process
for parties to follow for consideration of such programs implemented during the prior three
calendar years. Attached is CSP’s version of that application and accompanying affidavit.
Any confidential information referenced in the Joint Application has been filed in
Commission Docket 10-1799-EL-EEC, under a request for protective treatment. CSP
respectfully requests that the Commission treat the two cases as associated dockets.

Cordially,

/s] Matthew J. Satterwhite
Matthew J. Satterwhite, Senior Counsel

Attachments



[ | Public Utilities Application to Commit
Ohlo - . Energy Efficiency/Peak Demand
Comm|55|0n Reduction Programs

(Mercantile Customers Only)

Case No.: 10-1829-EL-EEC

Rule 4901:1-39-05(F), Ohio Administrative Code (O.A.C.), permits a mercantile
customer to file, either individually or jointly with an electric utility, an application to
commit the customer’s existing demand reduction, demand response, and energy
efficiency programs for integration with the electric utility’s programs. The following
application form is to be used by mercantile customers, either individually or jointly
with their electric utility, to apply for commitment of such programs implemented
during the prior three calendar years.

Completed applications requesting the cash rebate reasonable arrangement option
(Option 1) in lieu of an exemption from the rider will be automatically approved on the
sixty-first calendar day after filing, unless the Commission, or an attorney examiner,
suspends or denies the application prior to that time. Completed applications
requesting the exemption from the electric utilities’ energy efficiency rider option
(Option 2) will not qualify for the 60-day automatic approval.

Complete a separate application for each customer program. Projects undertaken by a
customer as a single program at a single location or at various locations within the same
service territory should be submitted together as a single program filing, when possible.
Check all boxes that are applicable to your program. For each box checked, be sure to
complete all subparts of the question, and provide all requested additional information.
Submittal of incomplete applications may result in a suspension of the automatic
approval process or denial of the application.

If you consider some of the items requested in the application to be confidential or trade
secret information, please file a copy of the application under seal, along with a motion
for protective order pertaining to the material you believe to be confidential. Please also
file a copy of the application in the public docket, with the information you believe to be
confidential redacted.
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Section 1: Company Information
Name: DOLLAR TREE INC
Principal address: Po Box 15787 (Dept 41968), Philadelphia, Pa 19103

Address of facility for which this energy efficiency program applies: 4892 Morse Rd,
Columbus, Oh 43230-1379

Name and telephone number for responses to questions:
Lucas Pfaff, Dollar Tree Inc, (215) 732-4480 Ext. 289 _

Electricity use by our company (at least one must apply to your company —check
the box or boxes that apply):

[[] We use more than seven hundred thousand kilowatt hours per year at our
facility. (Please attach documentation.)

See Confidential and Proprietary Attachment 4 - Calculation of Rider
Exemption and UCT which provides the facility consumption for the last
three years, benchmark kWh, and the last 12 months usage.

X] We are part of a national account involving multiple facilities in one or
more states. (Please attach documentation.) When checked, see
Attachment 6 - Supporting Documentation for a listing of the customer’s
name and service addresses of other accounts in the AEP Ohio service

territory.
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Section 2: Application Information
A) We are filing this application (choose which applies):
[] Individually, on our own.
X Jointly with our electric utility.
B) Our electric utility is: Columbus Southern Power Company

The application to participate in the electric utility energy efficiency program is
“Confidential and Proprietary Attachment 3 - Self Direct Program Project
Completed Application.”

C) We are offering to commit (choose which applies):

[] Energy savings from our energy efficiency program. (Complete Sections
3,5,6,and 7.)

[ ] Demand reduction from our demand response/demand reduction
program. (Complete Sections 4, 5, 6, and 7.)

X Both the energy savings and the demand reduction from our energy
efficiency program. (Complete all sections of the Application.)
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Section 3: Energy Efficiency Programs
A)  Our energy efficiency program involves (choose whichever applies):

X Early replacement of fully functioning equipment with new equipment.
(Provide the date on which you replaced your fully functioning
equipment, 4/30/2009 and the date on which you would have replaced
your equipment if you had not replaced it early. Please include a brief
explanation for how you determined this future replacement date (or, if
not known, please explain why this is not known)).

The remaining life of the equipment varies and is not known with
certainty. The future replacement date is unknown and has historically
been at the end of equipment life. Replacement was completed early to
achieve energy savings and to reduce future maintenance costs.

[ ] Installation of new equipment to replace equipment that needed to be
replaced. We installed our new equipment on the following date(s):

[] Installation of new equipment for new construction or facility expansion.
We installed our new equipment on the following date(s):

B) Energy savings achieved/to be achieved by your energy efficiency program:

a) If you checked the box indicating that your project involves the early
replacement of fully functioning equipment replaced with new
equipment, then calculate the annual savings [(kWh used by the original
equipment) - (kWh used by new equipment) = (kWh per year saved)].
Please attach your calculations and record the results below:

Unit Quantity (watts) = Existing (watts x units) - Installed (watts x units)
kWh Reduction (Annual Savings) = Unit Quantity x (Deemed kWh/ Unit)
Annual savings: 14,688 kWh

See Confidential and Proprietary Attachment 5 - Self Direct Program
Project Calculation for annual energy savings calculations and Attachment
8 - Prescriptive Protocols for the work papers that provide all
methodologies, protocols, and practices used in this application for
prescriptive measures, as needed.

b) If you checked the box indicating that you installed new equipment to
replace equipment that needed to be replaced, then calculate the annual
savings [(kWh used by less efficient new equipment) - (kWh used by the
higher efficiency new equipment) = (kWh per year saved)]. Please attach
your calculations and record the results below:
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Annual savings: kWh

Please describe the less efficient new equipment that you rejected in favor
of the more efficient new equipment.

c) If you checked the box indicating that your project involves equipment for
new construction or facility expansion, then calculate the annual savings
[(kWh used by less efficient new equipment) - (kWh used by higher
efficiency new equipment) = (kWh per year saved)]. Please attach your
calculations and record the results below:

Annual savings: kWh

Please describe the less efficient new equipment that you rejected in favor
of the more efficient new equipment.

Published December 15, 2010 -5-



A)

©

Section 4: Demand Reduction/Demand Response Programs
Our program involves (choose which applies):
X] Coincident peak-demand savings from our energy efficiency program.

[ ] Actual peak-demand reduction. (Attach a description and documentation
of the peak-demand reduction.)

[ ] Potential peak-demand reduction (choose which applies):
» Choose one or more of the following that applies:

[ ] Our peak-demand reduction program meets the requirements
to be counted as a capacity resource under a tariff of a regional
transmission organization (RTO) approved by the Federal
Energy Regulatory Commission.

[ ] Our peak-demand reduction program meets the requirements
to be counted as a capacity resource under a program that is
equivalent to an RTO program, which has been approved by the
Public Utilities Commission of Ohio.

What is the date your peak demand reduction program was initiated?

The coincident peak-demand savings are permanent installations that reduce
demand through energy efficiency and were installed on the date specified in
Section 3 A above.

What is the peak demand reduction achieved or capable of being achieved (show
calculations through which this was determined):

Unit Quantity (watts) = Existing (watts x units) - Installed (watts x units)

KW Demand Reduction = Unit Quantity (watts) x (Deemed KW /Unit
(watts))

26 kW

See Confidential and Proprietary Attachment 5 - Self Direct Program Project
Calculation for peak demand reduction calculation, and Attachment 8 -
Prescriptive Protocols for the work papers that provide all methodologies,
protocols, and practices used in this application for prescriptive measures, as
needed.
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Section 5: Request for Cash Rebate Reasonable
Arrangement (Option 1) or Exemption from Rider (Option 2)

Under this section, check the box that applies and fill in all blanks relating to that
choice.

Note: If Option 2 is selected, the application will not qualify for the 60-day automatic
approval. All applications, however, will be considered on a timely basis by the
Commission.

A) We are applying for:
X Option 1: A cash rebate reasonable arrangement.

OR

[] Option 2: An exemption from the cost recovery mechanism implemented
by the electric utility.

B) The value of the option that we are seeking is:

Option1: A cash rebate reasonable arrangement, which is the lesser
of (show both amounts):

|:| A cash rebate, based on avoided generation cost, of
$ . (Attach documentation showing
the methodology used to determine the cash rebate
value and calculations showing how this payment
amount was determined.)

OR

DX] A cash rebate valued at no more than 50% of the total
project cost, which is equal to $ 382.50. (Attach
documentation and calculations showing how this
payment amount was determined.)

See Confidential and Proprietary Attachment 5 — Self Direct
Program Project Calculation for incentive calculations for this
mercantile program.

Option2: An exemption from payment of the electric utility’s
energy efficiency/peak demand reduction rider.

[ ] An exemption from payment of the electric utility’s
energy efficiency/peak demand reduction rider for
months (not to exceed 24 months). (Attach
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calculations showing how this time period was
determined.)

OR

[ ]Ongoing exemption from payment of the electric
utility’s energy efficiency/peak demand reduction
rider for an initial period of 24 months because this
program is part of an ongoing efficiency program that
is practiced by our organization. (Attach
documentation that establishes your organization’s
ongoing efficiency program. In order to continue the
exemption beyond the initial 24 month period your
organization will need to provide a future application
establishing additional energy savings and the
continuance of the organization’s energy efficiency
program.)

Published December 15, 2010



Section 6: Cost Effectiveness

The program is cost effective because it has a benefit/cost ratio greater than 1 using the
(choose which applies):

[ ] Total Resource Cost (TRC) Test. The calculated TRC value is:
(Continue to Subsection 1, then skip Subsection 2)

X] Utility Cost Test (UCT) . The calculated UCT value is: 13.5 (Skip to
Subsection 2.)

Subsection 1: TRC Test Used (please fill in all blanks).

The TRC value of the program is calculated by dividing the value of our
avoided supply costs (capacity and energy) by the sum of our program costs
and our electric utility’s administrative costs to implement the program.

Our avoided supply costs were
Our program costs were

The utility’s administrative costs were

Subsection 2: UCT Used (please fill in all blanks).

We calculated the UCT value of our program by dividing the value of our

avoided supply costs (capacity and energy) by the costs to our electric utility
(including administrative costs and incentives paid or rider exemption costs)
to obtain our commitment.

Our avoided supply costs were $ 6,349.51
The utility’s administrative costs were $ 88.13

The utility’s incentive costs/rebate costs were $ 382.50.
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Section 7: Additional Information

Please attach the following supporting documentation to this application:

Narrative description of your program including, but not limited to, make,
model, and year of any installed and replaced equipment.

See Attachment 1 - Self Direct Project Overview and Commitment for a
description of the project. See Attachment 6 - Supporting Documentation, for
the specifications of the replacement equipment Attachment 8 - Prescriptive
Protocols for the work papers that provide all methodologies, protocols, and
practices used in this application for prescriptive measures, as needed. Due
to the length of time since the equipment replacement, the make, model and
year of the replaced equipment is not available.

A copy of the formal declaration or agreement that commits your program to
the electric utility, including:

1)

2)

3)

any confidentiality requirements associated with the agreement;

See Attachment 2 - Self Direct Program Project Blank Application
including Rules and Requirements. All confidentially requirements are
pursuant to the Retrospective Projects/Rules and Requirements that are
part of the signed application which is provided as Confidential and
Proprietary Attachment 3 - Self Direct Program Project Completed

Application.)

a description of any consequences of noncompliance with the terms of the
commitment;

See Attachment 2 - Self Direct Program Project Blank Application
including Rules and Requirements. All consequences of noncompliance
are pursuant to the Retrospective Projects/Rules and Requirements that
are part of the signed application which is provided as Confidential and
Proprietary Attachment 3 - Self Direct Program Project Completed

Application.

a description of coordination requirements between you and the electric
utility with regard to peak demand reduction;

None required because the resources committed are permanent
installations that reduce demand through increased efficiency during the
Company’s peak summer demand period generally defined as May
through September and do not require specific coordination and
communication to provide demand reduction capabilities to the
Company.
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4) permission by you to the electric utility and Commission staff and
consultants to measure and verify energy savings and/or peak-demand
reductions resulting from your program; and,

See Attachment 2 - Self Direct Program Blank Application including Rules
and Requirements granting such permission pursuant to the Retrospective
Projects/Rules and Requirements that are part of the signed application
which is provided as Confidential and Proprietary Attachment 3 - Self
Direct Program Project Completed Application.

5) a commitment by you to provide an annual report on your energy savings
and electric utility peak-demand reductions achieved.

See Attachment 1 - Self Direct Project Overview and Commitment for the
commitment to comply with any information and compliance reporting
requirements imposed by rule or as part of the approval of this
arrangement by the Public Utilities Commission of Ohio.

e A description of all methodologies, protocols, and practices used or proposed
to be used in measuring and verifying program results. Additionally,
identify and explain all deviations from any program measurement and
verification guidelines that may be published by the Commission.

The Company applies the same methodologies, protocols, and practices to
Self Direct Program retrospective projects that are screened and submitted for
approval as it does to prospective projects submitted through its Prescriptive
and Custom Programs. The Commission has not published a technical
reference manual for use by the Company so deviations can not be identified.
The project submitted is a prescriptive project and energy savings are
determined as described in Confidential and Proprietary Attachment 5 - Self
Direct Program Project Calculation, and Attachment 8 - Prescriptive
Protocols for the work papers that provide all methodologies, protocols, and
practices used in this application for prescriptive measures, as needed.
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Energy Efficiency/Peak Demand
OmmISSIOn Reduction Programs

(Mercantile Customers Only)

Pubhc Utllltles Application to Commit
Ohio | ¢

Case No.: 10-1829-EL-EEC

State of 0///0

// W( V / CZ |, Affiant, being duly sworn according to law, deposes and says that:

L. I am the duly authorized representative of:

KEMA Services, Inc agent of Columbus Southern Power

2, I have personally examined all the information contained in the foregoing application,
including any exhibits and attachments. Based upon my examination and inquiry of those
persons immediately responsible for obtaining the information contained in the
application, I believe that the information is true, accurate and complete.

3. I am aware of fines and penalties which may be imposed under Ohio Revised Code
Sections 2921.11, 2921.31, 4903.02, 4903.03, and 4903.99 for submitting false
informationj

rd

Vi _
Sworn and subscribed before me this / ; day of /oé ([f/ﬁ /o7, 278 Month/Year

( s (ﬂnm Dom outrsach Wana /%

Signature of official administering oath Printdame and Title

My commission expires on ) l ’Oa)’ l l

ANGIE DOAN i
:  Notary Public, State of Onio
§ MyC Lomrr‘T,ussmn Expires 01-03-11

Published December 14, 2010 -12-



E OHIO

A it of Ameérican Eléctric Power

Project #AEP-09-0962
Docket #CSP-10-1829

Attachment 1
Self Direct Project Overview & Commitment
Page 1 of 2

Self Direct Project Overview & Commitment

The Public Utility Commission of Ohio (PUCO) will soon review your application for participation in AEP Ohio's Energy
Efficiency/Peak Demand Response program. Based on your submitted project, please select by initialing one of the two options

below, sign and fax to 330-308-6154.

Customer Name

DOLLAR TREE INC

Project Number

AEP-09-00962

Customer Premise Address

4892 MORSE RD, COLUMBUS, OH 43230-1379

Customer Mailing Address

PO Box 15787 (Dept 41968), Philadelphia, PA 19103

Date Received 12/22/2009
Project Installation Date 4/30/2009
Annual kWh Reduction 14,688
| Total Project Cost $4,451.45
Unadjusted Energy Efficiency Credit (EEC) Calculation $510.00
Simple Payback (yrs) 2.7
Utility Cost Test (UCT) 13.5
Please Choose One Option Below and Initial
Option 1 - Self Direct EEC: 75% $382.50 I:I Initial:

Option 2 - EE/PDR Rider Exemption

L i

30 Months (After PUCO Approval)

Note: This is a one time selection. By selecting Option 1, the customer will receive payment in the amount stated above. Selection of Option 2:
EE/PDR rider exemption, will result in the customer not being eligible to participate in any other energy efficiency programs offered by AEP
Ohio during the period of exemption. In addition, the term of Option 2: EE/PDR rider exemption is subject to ongoing review for compliance
and could be changed by the PUCO.
If Option 1 has been selected, will the Energy Efficiency Funds selected help you move forward with other energy efficiency projects?

___YES I (o)
Project Overview:
The Self Direct (Prescriptive) project that the above has completed and applied is as follows.

(510) Standard T8 Lamps were replaced with reduced wattage Reduced Wattage T8 Lamps

The documentation that was included with the application proved that the energy measures applied for were purchased and
installed.

By signing this document, the Mercantile customer affirms its intention to commit and integrate the above listed energy efficiency resources
into the utility’s peak demand reduction, demand response, and energy efficiency programs. By signing, the Mercantile customer also agrees
to serve as a joint applicant in any filings necessary to secure approval of this arrangement by the Public Utilities Commission of Ohio, and
comply with any information and compliance reporting requirements imposed by rule or as part of that approval.

Columbus Southern Power Company

By:

Title:

Date:

DOLLAR TREE INC

By:

Title:

Date:




Project #AEP-09-0962
Docket #CSP-10-1829

Attrchment 1
AEPE-/i/1-] Self Direct Praject Overview & Cormmitment

A pait ef dAmerican Electic Paver Do~ D ~En

 Seif Divect Project Overview & Consnitioent

']'lePd:nllcUﬂ]ityCmmisimnfﬂl'ﬂo(PUCO)vvﬂlsummﬁewymwappﬁmfm‘mﬁclpaﬁmhAEPﬂhﬁsEngy
Efﬁciamy/PeakDmmﬂRespmpugrmBasﬂmymmaﬂxﬂﬂadpnje&plmsﬂedhyhﬂﬂa]ﬂgmufﬂb%qﬂom
below, sign and fac i 330-308-6154.

[DOELAR TREE INC
. AEP (DOBE
2 MIORSE RD, COLUMVIEUS, OH23230 1375
PO Box 15757 (DeptA1EE), Phikilphia, PA 10108

Note= THis is & one thne seloction. By selecting Option 1, the costamer will receive prymesd i the smount stated above, Selection of Option 2@
EEAR rider exerrplicin, wmkmmmmmmdwemmapmmwmwﬁmwaﬁwbyw
Chio during the perfod of exernption. Tn addition, the term of ption 2: EE/PDR rider exemption Is subject to ongoing review for oampliance
and could be chanrged by the PUCO.

WOptioxl mmmmmwmmmmmmwmmmﬂmzw

NO

Projert Overview:
The Self Direct {Prescriptive) project that the above has completed and applied is as follows.

{510) Standard T8 Larmms were replaced with reduced wattape Reduced Wantape T8 Lanmps

The doauEneniation fhat was included with, the application proved that the energy measures applied for were purchased and

By signing: this docuner, mmwm;smwmwwmmmmwmm
irsn the utility's peal dernard reduction, denwend response, and energy elficiency programs. By sigring, n‘:eMarmmleamabnagmes
hﬂwﬁaﬂf%ﬂ!@dhwﬂhﬁwmmwd%mw@/ﬂwmUﬂiﬁesﬁ'mnﬁmmafﬂhﬂl and
mymmwmmmmmwwmmmmwmw

Colanrinr: Sonttwern Povwver Conpany

e g %
Tile: / /%m
Dme:_'?ﬂ//__)f/l'b
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Project #AEP-09-0962
Docket #CSP-10-1829

Attachment 2 - Self Direct Program Project
Application Blank including Rules and Requirements

Self-Direct Program

Project Application

Application Instructions

¢ Complete the application form for each installation account number.

+ Complete the Self-Direct Program spreadsheet, which is in Excel format, fully describing each
measure replaced and installed along with project costs, existing and new equipment
inventories/operation descriptions, baseline and new usage measurements or detailed
calculations, total energy and demand savings, and other specified information. It shall be
the customer’s responsibility to provide all necessary documentation, calculations, and energy
impact and summer peak demand saving verification in order to justify the project for
incentives.

¢ Complete the Self-Direct Program project description and include all required documentation
including detailed customer-approved invoices, proof of purchase, receipts, technical
specifications, studies/proposals, etc.

¢ NOTE: Sending inadequate invoice documentation, incomplete/incorrect forms, or backup
information, including detailed energy and summer peak demand calculations, will delay
review of the application. Contact AEP Ohio if you require additional assistance in completing
the application.

¢ Submit all information to AEP Ohio. All completed submissions become the property of AEP
Ohio. Make a copy of all documents for your records.

FORM SUBMITTAL: Please note all Rules and Requirements.
Return the signed, completed form and all required detailed documentation to:

Mail: AEP Ohio
6031 East Main Street, Suite 190
Columbus, OH 43213
Fax: 877-607-0740
Email: gridsmartohio@kema.com
Questions: Call 877-607-0739

Visit gridsmartohio.com for more information on the Self-Direct Program
and other energy efficiency incentive programs offered by AEP Ohio.



Project #AEP-09-0962
Docket #CSP-10-1829

Attachment 2 - Self Direct Program Project
Application Blank including Rules and Requirements
FageZof 5

E OHIO'

A umit of Amenican Hlecinc Power

Project ID provided by AEP Ohio

THIS INCENTIVE APPLICATION FORM IS VALID THROUGH DECEMBER 31, 2009, PROJECT 1D:
O Pre-approval Application O Final Application

SECTION 1: SELF-DIRECT CUSTOMER INFORMATION

Company Mame Contract Date of Acceptance

Mailing Address

City State Zip Code

Contact Name (print) Phone Fax

Contact E-mail*

Building Type: O Office O School/College O RetailfService O Restaurant O Hotel/Motel O Medical O Grocery
O Warehouse CLight industry O Heavy Industy O Government/Municipal O Other

By signing here, I acknowledge the information on this application s accurate and complete. I confirm I have read, agres with and understand the
Rules and Requirements of this application and I have the authority to execute on behalf of my company / corparation.

Customer Signature Date
* By providing your e-mail address, you are granting AEP Ohio permission to send further e-mails regarding our programs and senvices
SECTION 2: COMPLETION AND PAYMENT INFORMATION

Attention to Total Incentive Amount Reguested
5
Taxpayer ID # of Redpient (if not a Corporation or Tax Exempt) Total Project Cost Total Incrementzal Cost
5 5
O Corporation (Inc, LLC, PC, etc.) O Tax Bxempt Total Annual kWh Claimed kW Demand Reduction Claimed
[ other (Individual, Partnership — may receive 1099)

SECTION 3: JOB SITE INFORMATION (where equipment was installed)

Jab Site Name Project Contact Name

Job Site Address (physical location) Project Contact Telephone
City State | Fip Code Project Contact Email

Job Site AEP Ohio Accourt Mumber (primary account) Job Site Premise Number

SECTION 4: CONTRACTOR INFORMATION (equipment or service provider/ installer)
Contractor Name

Contrachor Strest Address City Shate Zip Code

Cortractor Contact Name Cortact Telephone Contact Email

SECTION 5: CUSTOMER ELECTION (CHOOSE ONME OPTION AND COMPLETE ASSOCIATED INFORMATION) I

Option #1 O Incentive Payment Incentive Calculation: £
Option #2 O Exemption From EE/PDR Rider :E%thhigfns Exempted: manths (calculation provided by




Project #AEP-09-0962
Docket #CSP-10-1829

Attachment 2 - Self Direct Program Project
Application Blank including Rules and Requirements
Page 3of 5

Self-Direct Program
Retrospective Projects / Rules and Requirements

Columbus Southemn Power Company and Ohio Power Company are collect known as
AEP Ohio ["AEP Chio™),  AEP Ohio provides energy-efficiency incentives for the purchass
and installaton of gqualifying cost-effective equipment in the customer’s facility [the
customer's "Commitment of Resources”) under the Rules and Requirements provided in this
incentive application and subject to regulatory approvals,

Customer Qualifications

The Self-Direct Program (the "Program”) applies to customers served at AEP Ohio's retail
electric rates who meet the minimum enangy usage iremants of 700,000 kWh per year
or who are part of a national account imvolving rrulnperTdnrma in one or more states. This
application defines the Date of Acceptance,

Terns and Conditions

= THIS INCENTIVE APPLICATION FORM IS VALID FOR SUBMITTAL BY SHF-DIRECT
CUSTOMERS UNTIL DECEMBER 31, 2009. AEP Ohio incentive rams may be cha
orl:umella:ld:angrtrrevnﬂurtm &m.snfugmmﬂ
responsible for contacting AEP Ohio to ask whether or not the program is still in effect
and to verify program parameters.

» Customer agress to commit all and demand resources identified in this
application to AP Ohio's energy a lEF’E'-irmnd target | benchmarks as identified in
Senate Bl 221,

» Incentive payments are avalable while program funding lasts.

«  To ensure maimum pmgram participation, AEP Ohio reserves the right to limit funding
on a per project basis

» Pm-apprwdl:ryAEPDI‘misrem.ired.

» Incentive tems must be installed on the AEP Ohio eledhic acoount listed on the
application.

»  The incentive payment shall be:

» 75% of the caloulated incentive under the Business Lighting or Custom Program,
whichewver is applicable to this project.

= In lieu of a one-time incentive payment, the customer may =lect to seek an exemption
from the Energy Efficiency | Peak Demand Reduction (EE/PDR) Rider for the associated
electric account(s) for a defined period of time as stated on this Application.  For this
exemption, and as defined in the table below, the incertive payment amount is
compared to the estimated net present value (NPV) of the customer’s estimated BE/PDR.
rider abligation, a5 calculated by AFP Ohio. mrrq:l:lmmele-:tad,'d‘recusﬂ:merisnd:
i hbﬁ:rcd\erpmgramsd’h‘edb,'ﬂEPDhndunngﬂﬁe jon, Unless

itional resources are committed, the customer will, the specified number of
manths on this Application, be subject t© the BE/PDR Rider.

» If an incertive is elected, the customer remains in the BE/PDR rider for the period of
time that an exemption would have been in effect and may also participate in other AEP
Thilo programs.

»  All equipment must be new; used or rebuilt equipment is not eligible for an incentive,

» [Eligible measures must produce verifiable and persistent energy andfor demand
reduction, for 2 period of no IEsd'u\ﬁw{E years from the date of installation,
through an incresse in effidency or through use of load-shifting technologies.
Measuremant and verification may be required.

» Ingligible measures:

1. Rely solely on changes in cusomer behavior and require no capital investment,
or merely terminats existing processes, facilities andfor operations,

2. Are required by state or federal law, building or other codes, or are standard
industry practices.

3. Inwolve fuel switching, phug loads, or generate electridity,

4. Are easily reverted | removed or are installed entirely for reasons other than
imiprowing enargy fficiency.

5 Indude other conditions to be determined by AEP Ohio.

» Projects submitted for retrospective daims must be ingtalled and operating betwesn
Jarwary 1, 2006 and the Date of Acceprance into the Self-Direct Program.  Incentive
lewals, as shown in the table below, are based on the calendar year of instalation /
operation, Customer shall provide proof of equipment installation | operation start-up.

= All applications are subject to AEP Ohig, its contractor{s) [ agentis), and the Public
Lkility Commission of Ohio (PUOCD) review and approval prior to any incentives paid or
exemption from the BE/PDR Rider under this program.

Customer is allowed and encouraged to consider wsing all or a portion of the incentive
payment, as received from AEP Ohio under this program, to help fund other
customer-initisted energy affidency and demand reduction prajeds in the future,
Future projects can :Jsu qualify for incentives under the Business Lighting or Custom
program.

A signed final application with documentation verifying instllation of the FII'\CIjEL":
inchuding, but not limited to, equipment, invoices, approvals, and other relsted
informiation must be submitted to AEP Ohio prior to application approval.

The summer pesk period is defined as weekday peak-demand hours (7:00 AM to 9:00
PM, May through September).

Customers are encouraged to submit projects that warrant spedal treatment (i.e.,
non-typical projects) to be considerad on a case-by-case basis by AEP Ohia.

AEP Chio reserves the right to randomly inspect customer facility(ies) for installaton
of materids listed on this incentive application and will need access to survey the
installed project. Custorner understands and agrees that Program installations may
dso be subject to inspections by the PUCO or their designes, and photographs of
installation may be required. All documentation and werification is subject to strict
confidentiality.

If the inspection finds that customer did not comply with program rules and
requirements, any incentive received under this ram must be retumed o AEP
Dl'uolnchxlnglntemst.ﬂoerrmmﬁnmd'enda'm be voided as well. In addition,
AEP Ohio reserves the right to withi nr-:ermmnfnrpﬁ:l]eclsd'utdu
mmmhlmm@dsﬁmrﬁl by AEP Chia,

AEP Ohio reserves the nghtmra‘usepdmmdpumupdmnfﬁ\eumru
contractor wiolates program rules and procedurss, AFP Ohio is not liable for incentives
promised to customers &5 a result of program misrepresentation,

The customer understands and agrees that all other terms and conditions, as
specified in the application, induding all attachments and exhibits attached to this
application, which will serve as a contract for the customer's commitment of energy
and demand resources to AEP Ohio, shall apply.

AEP Ohio resarves the right to request additional backup information, supporting
detzil, caloulations, ma mr&rq:euﬁmmslﬁeﬁordwm information price
o aniy incentive payment.

Equipmert could have been installed in retrofit, or new construdtion
applications and must mieet reasonable industry rds. Al equipment [ measures
must mest minimum cost effectivensss requirements as defined o determined by
AEP (Ohio, Customer must dso provide evidence of measure [ife.

AEP Ohio will issue any approved incentives in the form of chacks.
Customer can not apply for incentives for future projects and et after the facc o
apply for exemption under this program.

All documentation and verification is subject to srict confidentality.

All completed submissions become the property of AEP Ohio,

Disdaimers

AEP Ohiios

Does not endorse any particular manufacturer, product or system design by offering
thase incentives.

Will not: be responsible for any tzx lability imposed on the customer as a result of the
payment of incentives, AEP Ohio will report incentives greater than $as income on
RS form 1099, Such incentives shall be taxable unless Customer 600 mests
acceptable tax exemption criteria.  Customers are encouraged to consult with their
tax advisors about the taxability of any incentive payments,

Does not expressly or implictly warrant the performance of installed equipment
[ contact your contractor for detailed equipment waranties),

Is mot: responsitle for the proper disposal/recpding of any waste generated as a result
of this praject.

Is not liable for any damage caused by the operation or malfuncion of the instzlled
equipment.

Does not guarantes that 2 spedfic level of energy or cost savings will result from the
impl ion of energy corservation measures or the wse of producs funded
unider this program.

OPTION #2 - EXEMPTION FROM EE / PDR RIDER

OPTION #1 - ONE-TIME INCENTIVE PAYMENT
Incentive Levels (for 75% dﬂ‘:aiﬁ;hﬁmﬂe
retrospective projects Fudiness Lighting or Custom

completed since Programs, whichever is
January 1, 2006) applicable.
"'"“i r’:‘: m:g;ﬁ:dw’r o 1 year Min | 7 Year Max

Exemption from the EE/PDR rider is determined by comparing the
value of the one-time incentive payment with the estimated net
present value (NPY) of the EE/PDR rider payments, as calculated
by AEP Ohia, for the customer's associated elechic account. This
MNPV iz defined as the customer's financial contribution to AEP
Ohin's efforts to reach EE/PDR targets. Exempiion tem will be
rounded to the nearest month.
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Attachment 2 - Self Direct Program Project
Application Blank including Rules and Requirements
Page 4 of 5

Self-Direct Program

Retrospective Project Description: Project of

Project Descriptive Name Project In-service Date

Affected Electric Account Numberis)

Claimed Project Baseline (AEP Chio will make the final determination of applicable baseline):

_____ Retrofit (the project was an elective retrofit and the equipment was still operable)

____ Replacement (the project was a replacement of equipment at or near the end of its useful life)
___ MNew (the project was an addition of new equipment in an existing facility or new construction)

Describe the project including detail of energy savings equipment. Attach additional sheets if needed.

Describe the removed equipment and operating strategy. Attach additional sheets if needed.

Describe the installed equipment and operating strategy. Attach additional sheets if needed.

Describe your calculation method for energy savings. Attach additional sheets if needed.

In addition to electrical energy andior demand reduction, other benefits of proposed project include:

__ Conserves other utilities (gas, water, etc.) ___Meets environmental regulations
____Improves process flow ___Reduces labor

____Improves product quality ___Saves energy

____Increases production capacity ____Uses fewer raw materials

_ Other
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Attachment 2 - Self Direct Program Project
Application Blank including Rules and Requirements

Project Technical Specifications Page 5 of 5

(This sheet provides an example of required data collection. The Self-Direct spreadsheet provides additional
guidance and streamlines the process for collecting, documenting and reporting this information o AEP Chio, and
it follows the formaf of this sheet. Please provide as much detail as possible on the Self-Direct spreadsheet o
expedite review and processing of the requested incenfive).

Please complete the Self-Direct spreadsheet for each measure installed and provide supporting documentation including engineering or eguipment supplier

studies, customer-approved invoices, purchase orders, detailed calculations of baseline and energy and peak summer demand savings. A detailed proposal
and complete package will expedite review of application. This information is required by AEP Ohio and/or its consultants for project analysis.

EQUIPMENT REMOVED OR LOWER | INSTALLED EQUIPMENT OR HIGHER
EFFICIENCY OPTION EFFICIENCY OPTION

Equipment type

Manufacturer of equipment

Model number(s)

Date of Removal / In-Service Date

Estimated remaining useful life at time
of removal or installation

Efficiency rating

Nameplate data: kW, tons, HP, watts,
etc.

Guantity

Annual operating hours

Annual energy savings (kWh)

Summer peak reduction (KW)*

Annual electric bill savings (§)

COST BREAKOUT

Equipment

Engineering

Installation

Other (explain)

TOTAL PROJECT COST

Incremental Cost = Installed Option
Total Cost — Removed Equipment or
Lower Efficiency Option Total Cost

* Determination of peak demand reduction (kW) from non-HVAC equipment: For non-HVAC measures, calculate the average KW reduction
over the perod from 7 am. to 9 p.m., weekdays, from May 1 through September 30. The preferred calculation method will estimate hourty KW
demands over the peak demand period, and average the results. However, if measures do not vary significantty during those hours, a less
rigorous estimation process may be applied if approved in advance by the program.

* Determination of peak demand reduction (kW) within HVAC systems: Calculate the maximum HVAC peak demand reduction that occurs
between 7 a.m. to 9 p.m. on a weekday from May 1 through September 30.
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Account Name Service Address City State

Dollar Tree 61600 Southgate Rd Unit A Cambridge OH
Dollar Tree 4634 Belden Village St Nw Canton OH
Dollar Tree 280 County Road 6 E Elkhart IN
Dollar Tree 3842 Midway Rd Unit 2 Goshen IN
Dollar Tree 3172 S Western Ave Unit B Marion IN
Dollar Tree 3174 S Western Ave Unit B Marion IN
Dollar Tree 9160 Mansfield Rd Shreveport LA
Dollar Tree 3360 E 51st St Tulsa OK
Dollar Tree 2350 Airline Dr Bossier City LA
Dollar Tree 1911 Se Washington St Ste 100 Idabel OK
Dollar Tree 6730 Pines Rd Shreveport LA
Dollar Tree 102 Fayette Town Ctr Unit G Fayetteville WV
Dollar Tree 6428 S Elm PI Broken Arrow OK
Dollar Tree 167 Hurricane Creek Rd Unit C-1 Hurricane WV
Dollar Tree 2850 Maysville Pike Zanesville OH
Dollar Tree 2957 5th Ave Huntington WV
Dollar Tree 32 River Walk Mall South Charleston WV
Dollar Tree 1059 Cedar Knoll Dr Ashland KY
Dollar Tree 3750 S Chandler Dr Muncie IN
Dollar Tree 304 E Pettit Ave Unit 26 Fort Wayne IN
Dollar Tree 9121 E 71st St Ste C Tulsa OK
Dollar Tree 9121 E 71st St Ste A Tulsa OK
Dollar Tree 116 Daniel Boone Plz Hazard KY
Dollar Tree 5701 Maccorkle Ave Se Charleston WV
Dollar Tree 31 Ohio River Plz Gallipolis OH
Dollar Tree 3166 S Western Ave Marion IN
Dollar Tree 914 S Thomas Rd Ste 101 Fort Wayne IN
Dollar Tree 3786 Burbank Rd Ste 101 Wooster OH
Dollar Tree 2626 E Stone Dr Ste 160 Kingsport TN
Dollar Tree 3705 1404 Circleville Plaza Dr Circleville OH
Dollar Tree # 1887 6748 Nw Cache Rd Lawton OK
Dollar Tree # 3131 5636 Us Route 60 E Huntington WV
Dollar Tree # 3363 10848 S Memorial Dr Tulsa OK
Dollar Tree #01428 1059 Ironton Hills Dr Ironton OH
Dollar Tree #2743 313 Lafayette Ave Moundsville WV
Dollar Tree #3747 1398 N High St Columbus OH
Dollar Tree #3856 120 Mcgraw St Unit A Ripley WV
Dollar Tree #3887 3092 N Eastman Rd Ste 102 Longview X
Dollar Tree Inc 330 Deneen Ln Unit 4 Kingsport TN
Dollar Tree Inc 2654 Se Washington Blvd Bartlesville OK
Dollar Tree Inc 1220 W Broadway St Three Rivers Ml
Dollar Tree Inc 12964 Governor G C Peery Hwy Pounding Mill VA
Dollar Tree Inc 4892 Morse Rd Columbus OH
Dollar Tree Roberts 4570 E Us Highway 83 Ste A Rio Grande City X
Dollar Tree Site02245 Co Fig Mail S,

Michael Roberts 407 N Jackson Rd Ste B Pharr X
Dollar Tree Store 524 S George Nigh Expy Mcalester OK
Dollar Tree Store #3722, Dollar Tree 414 E Fm 351 Beeville TX
Dollar Tree Store #59 2014 Thundering Herd Dr Barboursville WV
Dollar Tree Store 1847 276 Cassidy Blvd Ste 5 Pikeville KY
Dollar Tree Store 2278 201 Capt D Seeley Dr Marietta OH
Dollar Tree Store 3882, Jenene Rogers |10241 S Padre Island Dr Ste 117 Corpus Christi TX
Dollar Tree Store Inc College Ave Bluefield VA
Dollar Tree Store Inc 294 County Road 120 Unit 2 South Point OH
Dollar Tree Store Inc 905 Hardy Rd Vinton VA
Dollar Tree Store Inc 4617 Gallia St New Boston OH
Dollar Tree Store Inc 294 County Road 120 South Point OH
Dollar Tree Store Inc 3300 Ferncliff Ave Nw Roanoke VA
Dollar Tree Store Inc 1408 River Valley Blvd Unit B4 Lancaster OH
Dollar Tree Store Inc#1959 2306 S Jefferson Ave Ste M Mount Pleasant TX
Dollar Tree Stores 16280 Dresden Ave Ste K East Liverpool OH
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Dollar Tree Stores 911 N Cable Rd Rm B Lima OH
Dollar Tree Stores # 3350 3632 E Main St Whitehall OH
Dollar Tree Stores #15 617 Hebron Rd Heath OH
Dollar Tree Stores #1825 1208 Nw Sheridan Rd Lawton OK
Dollar Tree Stores Inc 187 Stetzer Rd Bucyrus OH
Dollar Tree Stores Inc 3038 Cromer Ave Nw Canton OH
Dollar Tree Stores Inc 4758 Tuscarawas St W Canton OH
Dollar Tree Stores Inc 178 Chillicothe Mall Chillicothe OH
Dollar Tree Stores Inc 2044 Crown Plaza Dr Columbus OH
Dollar Tree Stores Inc 4571 Morse Centre Rd Columbus OH
Dollar Tree Stores Inc 5777 Chantry Dr Columbus OH
Dollar Tree Stores Inc 625 N 13th St Decatur IN
Dollar Tree Stores Inc 6090 Sawmill Rd Dublin OH
Dollar Tree Stores Inc 5321 Coldwater Rd Fort Wayne IN
Dollar Tree Stores Inc 2180 Sean Dr Ste 7 Fremont OH
Dollar Tree Stores Inc 240 Mall Rd Unit 4a South Williamson KY
Dollar Tree Stores Inc 1635 River Valley Cir S Unit 105 Lancaster OH
Dollar Tree Stores Inc 777 Regional Park Rd Unit 2 Lebanon VA
Dollar Tree Stores Inc 8657 Columbus Pike Lewis Center OH
Dollar Tree Stores Inc 12900 State Route 664 S Ste B11 Logan OH
Dollar Tree Stores Inc 2323 Memorial Ave Ste 3 Lynchburg VA
Dollar Tree Stores Inc 1189 N Main St Marion VA
Dollar Tree Stores Inc 1607 W Mcgalliard Rd Unit 16 Muncie IN
Dollar Tree Stores Inc 230 Nitro Market PI Nitro WV
Dollar Tree Stores Inc 12203 E 96th St N Owasso OK
Dollar Tree Stores Inc 7389 Peppers Ferry Blvd Radford VA
Dollar Tree Stores Inc 2053 Colonial Ave Sw Roanoke VA
Dollar Tree Stores Inc 3697 Portage Ave Ste C South Bend IN
Dollar Tree Stores Inc 2700 Richmond Rd Unit 10 Texarkana X
Dollar Tree Stores Inc 743 E State St Unit N Athens OH
Dollar Tree Stores Inc 3570 Soldano Blvd Columbus OH
Dollar Tree Stores Inc 3899 Gorsky Dr Unit E Zanesville OH
Dollar Tree Stores Inc 802 E Mcgalliard Rd Muncie IN
Dollar Tree Stores Inc 7691 Farmsbury Dr Reynoldsburg OH
Dollar Tree Stores Inc 23589 Airport Rd Coshocton OH
Dollar Tree Stores Inc 771 Lost Creek Blvd Ste D Lima OH
Dollar Tree Stores Inc 771 Lost Creek Blvd Ste C Lima OH
Dollar Tree Stores Inc 4217 Tuscarawas St W Canton OH
Dollar Tree Stores Inc 67800 Mall Ring Rd Unit 305 Saint Clairsville OH
Dollar Tree Stores Inc 658 W Market St Tiffin OH
Dollar Tree Stores Inc 7428 S Olympia Ave Tulsa OK
Dollar Tree Stores Inc 1415 Worthington Centre Dr Worthington OH
Dollar Tree Stores Inc 384 Diederich Blvd Ashland KY
Dollar Tree Stores Inc Diederich Blvd Ashland KY
Dollar Tree Stores Inc 6043 Stellhorn Rd Fort Wayne IN
Dollar Tree Stores Inc 2710 S Harvard Ave Tulsa OK
Dollar Tree Stores Inc U S Route 21 Beckley WV
Dollar Tree Stores Inc 1016 Memorial Dr Pulaski VA
Dollar Tree Stores Inc 3412 Waterlick Rd Ste C Lynchburg VA
Dollar Tree Stores Inc 280 Bluebell Dr Nw New Philadelphia OH
Dollar Tree Stores Inc 1290 E Ireland Rd Bldg U900 South Bend IN
Dollar Tree Stores Inc 1130 E Stuart Dr Ste B Galax VA
Dollar Tree Stores Inc 4219 S Amherst Hwy Madison Heights VA
Dollar Tree Stores Inc 4215 S Amherst Hwy Madison Heights VA
Dollar Tree Stores Inc # 1937 2317 Ponderosa Dr Chickasha OK
Dollar Tree Stores Inc # 2392 2612 W Martin Luther King Blvd Fayetteville AR
Dollar Tree Stores Inc # 2599 4201 Mall Dr Steubenville OH
Dollar Tree Stores Inc #01830 2002 S Pleasant St Unit A Springdale AR
Dollar Tree Stores Inc #03386 1725 W Loop 281 Longview TX
Dollar Tree Stores Inc #03386 1711 E End Blvd N Bldg 0-Ste E Marshall TX
Dollar Tree Stores Inc #03386 3011 N College Ave Fayetteville AR
Dollar Tree Stores Inc #03386 7460 Youree Dr Ste F Shreveport LA
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Dollar Tree Stores Inc #03386 2212 W Walnut St Unit K Rogers AR

Dollar Tree Stores Inc #03547 558 Fairview Blvd Kendallville IN

Dollar Tree Stores Inc #1798 203 Crossings Mall Rd Unit A Elkview WV
Dollar Tree Stores Inc #297 420 W 4th St Ceredo WV
Dollar Tree Stores Inc #297 Monterra Fountain Pl Logan WV
Dollar Tree Stores Inc #297 215 Greasy Ridge Rd Princeton WV
Dollar Tree Stores Inc #297 2454 Mountaineer Blvd Unit 1 South Charleston WV
Dollar Tree Stores Inc #297 2454 Mountaineer Blvd Unit 2 South Charleston WV
Dollar Tree Stores Inc #297 360 Commonwealth Dr Wytheville VA
Dollar Tree Stores Inc #297 360 Commonwealth Dr Wytheville VA
Dollar Tree Stores Inc #297 3700 Candlers Mountain Rd Ste 27 Lynchburg VA
Dollar Tree Stores Inc 1925 3120 S Garnett Rd Ste B Tulsa OK
Dollar Tree Stores Inc 2289 9591 Riverside Pkwy Tulsa OK
Dollar Tree Stores Inc 2558 6923 E Admiral Pl Tulsa OK
Dollar Tree Stores Inc Store 21 210 Marshall Dr Christiansburg VA
Dollar Tree Stores Inc#2235 2409 W Kenosha St Ste 125 Broken Arrow OK
Dollar Tree Stores Inc. 500 Volvo Parkway Chesapeake VA
Dollar Tree Strs Inc 5316 Westpointe Plaza Dr Columbus OH
Dollar Trees Store Inc # 2478 3763 S High St Columbus OH
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OCTRON® F028 800XP® SUPERSAVER® ECOLOGIC®3

EXtended Performance Fluorescent Lamps

SYLVANIA 28 Watt OCTRON FO28 XP SUPERSAVER ECOLOGICS lamps
operate on standard T8 Instant start syslems and provide 12.5% enar-
gy savings over standard 32 Watt OCTRON lamps, At $0,10/kWh and
4000 hours of operation per year, the 12.5% savings translates fo a
savings of $5.70 par fixture per year for a 4-lamp fixlure with a narmal
baliast factor, instant start ballast, The 95% lumen malntenance of the
OCTAON FO28/800XP/SS/ECO3 lamp assures that light levels are
malntalned while energy is saved, These lamps pass the Federal TCLP
{est, classifylng them as non-hazardous wasts [n most states. Group
re-lamp to realize the benefits of these OCTRON lamps in your facility,

%@- [

SRR

lou

Retall

Office

Schools

Hosplals

Industrial

Many epplications with T8 Instant start ballasts
currently usig 32W T8 famps

SEE THE WORLD 1N A NEW LIGHT g%figﬁﬁﬁj»

FLOGZRS 5/08

: T‘LampTypa 2
' :’FGZBIBEOXFISSIEGDS v

= 28 Walt, 4-foot, SUPERSAVER energy — 24,000 hours average rated s @

saving, T8 lamp 3 hws par start
+12.5% energy savings compared to — 36,000 hours average rated e @
standard 32W T8 lamp 2 hrs per start
» A membar of the SYLVANIA « Approved on OSRAM SYLVANIA QUICK-
ECOLOGIC3 family of lamps TRONC® PSX and PSN ballasts
= [nitial himeng — 2726 (850 is 2600) — 36,000 hours averags rated e @
» 95% lumen mainlenanca at BOGO 3 fvs per start
hours - 42,000 hours average rated e @
» 3000K, 3500K, 4100K & §000K 12 hes por start
» 85 CAl (850 Is 80 CR) » Minlmum operating temparature: 80°F
» ot dimmable

» Ratrolit lamp for exlsling T8 instant

start systems » Not for use in air handling fixtures

SYLVANLIA OCTRON T8 ECOLOGICS fuorescent lamps

are dosignad lo satsfy the Federa] Toxdcity Characteristic Leaching
Procedure {FCLPY) eriteria for classification as non-hazardous
wasie I most slatas?

ECOLOEGIGA represents a mora comprehensie approach to

sustalnabiity encompassing high efficlency, fong fife and

RoHS/TGLP complanze.

1. TCLP test results are based on NEMA LL Serles standards
and are avaltabla on requast,

i s e .
EcoLocis

2. Lamp disposet regulations may vary; check your local & stata reguations.

~FO28/6AbXP/SSIECOR
“F028/84T¥P/SBIECO3

- FO2B/BBONPISSIECD3 "

Fixtures
Contact your [ocal fixture agent for avallable fixtures.

Ballast informatien

Contact your OSRAN SYLVANIA representative for a list of
compatible electronic operating systems.
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_Specification Data

bétalbﬁ# oo LT T Type
Froject N O

'Commanis _ . _ .
-,Pmnaradhv o o bas

Mem - odenng oo o T e niflal " Mean - - Avg.Raled .

Humber " - Abbreviation - . Watts' - Bulb Base Lumens ',_":Lumens’ 2 -_Llfa(hrs)* TOBT CRI
22077 - FORMBSONP/SSIECO3 . 28 T8 - Medlum bi-pin 2725 3580 T CRA@DD - - TOMK 85
92478 7. FOJB/BISNP/SSIECO3 28 - T8 Hedlum bi-pin 225 S 24000 T 3500K 85
22179 : . FO2B/E4INPISSIECO3 I R [ * Medlum b-ply 2725 ¢ ‘2590 - g T 400K 85
122134 N FMSIBSDXFISSIECGEJ = LT Medlumb! pln 'faésuu“"- Lm0 T adg00 | somk 89

s

Wi e :
EXtende: SUPERSAVER . < ECOLOGIC3 -

' 30 = 3000 .
35 ,_asumg
41 =4100K -

. ‘Energy
- Sa\rilnrgrs
as.

. - "% Baliast - System
“Life (hrs] Rallast - Faclor - Watts'
16,000 - "4-|amp1s S8BT
) D400 G 4lempls U R AR08
“FospfratiECD - 15000 i dbmplslc 7 .98
FORB/BAIKPISSIECOS - " 2725 - 24,000 dlampis-L N7 - 88

"-Fozafamstsfecoa 27_2§_ I IampPSK T sennt

B
T

a]lasl !s‘unrversal inpul data Ls presented 120\.’!2??\.’
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Dimensions
oo {A)Max’. B __::,'{B)E:iés'aFaca - {C) Max. Base {8) Max. A ’ Yoo
Asmp . 7 -Qverall - . - . “iaDpposite - - Facs 10 Basa. Duiside - - B - |
Typs Length{in.} “Pin{iny .- - Faceflny _Dlamater {in.} - G - -—-’ )
FO28 . ¢ CATTET . o Minodedt- o 4t AFE T T ke - o
. S Mav 47807 " ' :
Typlcat Fluorescent Lamp Mortality
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Application Hotes

1. Recommended to be used on T8 £F32 Instent or Programmed Start ballasis with minimum open cireult voltags of
550V RMS at the lamp.

8. Electronically ballasted fixture configurations which operate lamps remotely, such as iMaster/Satelite applica-
fions, ¢an cause reduction of lamp open cireuit valtags, {n the ramote fixture, below the minimum reguired for re-
lizble lamp starting. For more Information, please call 1-800-LIGHTBULB and ask for Ballast Tachnical Assistance
o call your fixture manufacturer,

b. Not recommended to be usad: {1) in remately ballasted fixtures with lamp opan ckcult voltagas below 550V, (2}
vith Rapld Start ballasis unless the lamp open clrcuit voltage [s greater then 570V, (3} at lamp amblent tempera-
fures below 60°F or i drafty [ecations, (4} in alr handling fixiures, (5) on low power faclor baltasts, (8) dimming
ballasts, or {7) invarler eperated emergency lighting systems unless any of the above equipment s specifically
IIsted for 28 watt lamps. Any of the above situations could result In lamp starting and stablfizatien preblems o
system compatibifity Issues.

2. It an eperating lamp [s exposed to drafts and/er the amblent temperature falls below 60°F, striatien (a ythmic
pulsing pattern of light running dewn the tube) and/or reduction in lamp brightness may occur, While visually dis-
concerting, nelther behavior fs damaging to the lamp and removing the cause (draft or temperature) will retum the
fatnp %o hormal operation, '

3. Fixture must conform to ANS! €78.81 - 2005 requiremants for uminaire design.

SYIVANIA, DCTRON, SUPERSAVER, ECOLOGIC, QUICK 60+ and XP ara replstered trademarks of DSRAM SYIVANIA Inc.
QUCKTROKIC Is a reglstered trademark o OSRAM, BmbH, used wndar license by GSRAM SYIVANIA (e,

Project #AEP-09-0962
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Lamp/(s} shall be DCTRON® FO28 Xp® SUPER-
SAVER® ECOLOGIG®3 4-foot lamp{s) having .
medum bi-pin basss, Lamp(s) shall ba da-
slyned 1o pass the Federal TOLP testin forca at
the time of manulacture, Lemp(s) shall hawd an
ayaraga raled e of 24,000 hours at 3 hours
per starl when cparetad on T8 Instent slart
ballasls, 2725 ialtfal lumens {2600 for 500CK),
95% lumen malntenance &t 8000 hours, & cor-
vetated color femperatura of (3800K, 3500K,
4100K or 50008} and a CRIof (E0, 85). The
OCTRON SUPERSAVER ECOLOGIGS Jampis)
shall ba opsrated on QUICKTROMIC elsclonis,
high frequency batlasls with completa system
warranty from the manufachures covering
{amps and baliasl,

GUICK 60+ warranty for GEILAM SYLVANIA
Jamp and ballast comblnatin

LUimited 36 menth lamp warranty and & £ve
yaar balast warranty Is possible [f both kamps
&nd ballast ara provided by OSHAM SYLVANA,
See the QUICK 60+ warranty for deld]s and
taskdctions.

OSRAM SYLVARIA
Nationzl Customer
Service and Salas Center
18725 H. Unlon Strast
Westfleld, IN 46074 USA

Industrial Commerclal
Phone;  1-800-255-5042
Fax: 1-800-255-5043

Nallonat Accounts
Phones: 1-800-562-4671
Fax: 1-800-562-4674

OEM/Special Markets
Phone:  1-800-762-7181
Fax: 1-800-762-7182

Display/Optic
Phone:  1-888-677-2627
Fax: 1-800-762-7192

In Ganada

OSRAM SYLVANIA LTD
Headquariers

2001 Drew Road
Mississauga, ON L5S 154

industelal Commercial
Phone: 1-800-263-2852

Fax: 1-800-667-6772
Special Markots

Phone:  1-800-265-2852
Fax: 1-800-867-8772

Visit aur website: www.sylvanla.com

Photography oo fescers

© 2008 OSRAM SYLVANIA  5/08
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KEMAX

AEP GridSMART

KEMA Operations Manual

Supplement — Summary of Deemed Savings for
Incentives Year 2009

gridSMART
o T oHio’

AEP GridSmart 1

October, 2009
Supplement — Summary of Deemed Savings with Multipliers for Incentives Year 2009
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Savings Measures

The below table contains prescriptive measures in a convenient format for viewing the

default deemed savings.

. £ $E | 5% |SpEs

& > ?, 2 = S RS :I)

L o o = < S

= ca ~
>

Screw in CFL 5-15 Watts Lamp $2.00 | 0.029 155 2

Screw in CFL 16-26 Watts Lamp $2.00 | 0.054 290 2

Screw in CFL 27 Watts or higher Lamp $3.00 | 0.069 368 2

Hardwired CFL 29W or Less Fixture $30.00 | 0.052 276 | 12

Hardwired 30W or Greater Fixture $60.00 | 0.103 544 | 12

T12 to T8 Conversion (with

electronic ballast): 2-foot & 3-foot

T12t0 T8 Lamp $6.00 | 0.012 605 | 11

T12 to T8 Conversion (with

electronic ballast): 4-foot T12 U

Tube to T8 U Tube Lamp $5.00 | 0.009 46.7 | 11

T12 to T8 Conversion (with

electronic ballast): 4-foot T12 to HP

or RW T8 Lamp $7.00 | 0.012 62| 11

T12 to T8 Conversion (with

electronic ballast): 8-foot T12 to

Reduced Wattage T8 Lamp $7.00 | 0.016 787 11

Standard T8 to Reduced Wattage T8

(Lamp Only): 4-foot T8 to RW T8

(lamp only) Lamp $1.00 | 0.005 28.8 3

Standard T8 to Reduced Wattage T8

(Lamp Only): 8-foot T8 to RW T8

(lamp only) Lamp $1.00 | 0.005 24.6 3

Delamping (Combined with T8

ballast retrofit): 2-foot & 3 -foot

delamping Lamps Removed $5.00 | 0.022 | 119.3| 11

Delamping (Combined with T8

ballast retrofit): 4-foot delamping Lamps Removed $750 | 0.032| 1723 | 11

Delamping (Combined with T8

ballast retrofit): 8-foot delamping Lamps Removed $1250 | 0.062 | 333.7| 11

LED Exit Signs Fixture $25.00 | 0.042 | 343.4 | 16

Cold Cathode Lamps Lamp $5.00 | 0.020 108 5

Lighting Occupancy Sensors Controlled kW $90.00 | 0.300 1385 8

New T8/T5 Fixture kW Reduction $350.00 | 0916 | 4914 | 11

Lighting Density kW Reduction $400.00 | 0.916 4914 | 11

LED Traffic Signals Lamp $15.00 | 0.085 275 6

LED Pedestrian Signals Lamp $15.00 | 0.044 150 8

AEP GridSmart 2 October, 2009
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Most lighting measures presented in these work papers use the same methodology. The
following provides the assumptions and methods used for calculating energy savings.

Baseline and retrofit equipment assumptions, i.e. wattages, are specific to the measure. Most
lighting retrofits assume an early replacement of existing technologies where the baseline
represents the equipment removed.

Savings are calculated by appyling operating hours and other parameters that define the energy
savings. These workpapers base the energy savings methodology on the California 2005 DEER
Study' assumptions. The DEER database is a tool that was jointly developed by the California
Public Utilities Commission (CPUC) and the California Energy Commission with support and
input from the Investor-Owned Utilities and other interested stakeholders. DEER provides
operating hours, interative effects and coincidence factors by building type; however, savings for
AEP Ohio Program will not be dependent on building type. Savings presented here are
calculated using averages of DEER building type values.

Lighting factors used in savings calculations are listed in the table below. This document
explains how these values and the resulting savings were derived.

Table 1: Average Lighting Factors

CFL UL .

Annual Lighting Deman_d Co_lncld_ent Energy
Operating Annual Interactive | Diversity | Interactive
H Operating Effects Factors Effects

ours Hours
4,321 4,389 1.19 0.77 1.12

Annual energy savings and the peak coincident demand savings were calculated using the
equations below:

Non-coincident kW reduction = kW of existing equipment - kW of replacement equipment

Energy savings are based on the difference between baseline and efficient equipment
connected wattage and annual operating hours, according to the following formula:

1 2005 Database for Energy Efficiency Resources (DEER) Update Study Final Report - Residential and
Commercial Non-Weather Sensitive Measures
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kWh Reduction = (kW of existing equipment - kW of replacement equipment) * (Annual
operating hours)*(Energy Interactive Effects)

Coincident demand savings are calculated by applying the coincidence factor and the demand
interactive effect, according to the following formula:

Coincident kW savings = non-coincident kW savings * Coincidence Factor * Demand interactive
effect

Interactive factors account for savings that the measures achieve through avoided air
conditioning load because of reduced internal heat gains from energy-efficient lighting. The
interactive effects do not apply to exterior lighting.

The annual operating hours, the coincidence factors, and the interactive effect factors are all
derived from DEER figures.

The following table lists building types set by DEER. A straight average across DEER building
types would heavily weight sectors that happen to have multiple DEER categories. For
instance, DEER has four sectors in education and only two in medical. A straight average of
operating hours would have weighted the education sector twice as heavily as the medical
sector where in reality the two are similar in electric demand.? Instead, our average values are
that of sector groupings as stated in the table below.

2 AEP Ohio 2009 to 2028 Energy Efficiency, Peak Demand Reduction Potential Study, Volume 2. Page 48.
Summit Blue Consulting, Inc. August 13, 2009.
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Table 2: DEER Building Types

DEER

Average Grouping

Education — Primary School

Education — Secondary School

K-12 School

Education — Community College

Education — University

College/University

Grocery Grocery
Health/Medical — Hospital Medical
Health/Medical — Nursing Home

Lodging — Hotel

Lodging — Motel Hotel/Motel

Lodging — Guest Room

Manufacturing — Light Industrial

Light Industry

Office — Large ,
Office — Small Office
Restaurant — Sit-Down

Restaurant

Restaurant — Fast-Food

Retail — 3-Story Large

Retail — Single-Story Large

Retail — Small

Retail/Service

Storage — Conditioned

Storage — Unconditioned

Warehouse — Refrigerated

Warehouse

The following tables list DEER values. Compact fluorescent lamps (CFLs), LED lighting (unless
otherwise noted), and integrated ballast ceramic metal halides have CFL lighting operating
hours. Other lighting categories have different operating hours as shown below.
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Table 3: Interactive Effects by Building Type from DEER

Demand Interactive | Energy Interactive
DEER Market Sector Effects Effects
Education — Primary School 1.23 1.15
Education — Secondary School 1.23 1.15
Education — Community College 1.22 1.15
Education — University 1.22 1.15
Grocery 1.25 1.13
Medical — Hospital 1.26 1.18
Medical — Clinic 1.26 1.18
Lodging Hotel 1.14 1.14
Lodging Motel 1.14 1.14
Lodging — Guest Rooms 1.14 1.14
Manufacturing — Light Industrial 1.08 1.04
Office — Large 1.25 1.17
Office — Small 1.25 1.17
Restaurant — Sit-Down 1.26 1.15
Restaurant — Fast-Food 1.26 1.15
Retail — 3-Story Large 1.19 1.11
Retail — Single-Story Large 1.19 1.11
Retail — Small 1.19 1.1
Storage Conditioned 1.09 1.06
Storage Unconditioned 1.09 1.06
Warehouse 1.09 1.06
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Table 4: Coincident Diversity Factors from DEER

DEER Market Sector Coincident Diversity
Factors
Education — Primary School 0.42
Education — Secondary School 0.42
Education — Community College 0.68
Education — University 0.68
Grocery 0.81
Medical — Hospital 0.74
Medical — Clinic 0.74
Lodging Hotel 0.67
Lodging Motel 0.67
Lodging — Guest Rooms 0.67
Manufacturing — Light Industrial 0.99
Office — Large 0.81
Office — Small 0.81
Restaurant — Sit-Down 0.68
Restaurant — Fast-Food 0.68
Retail — 3-Story Large 0.88
Retail — Single-Story Large 0.88
Retail — Small 0.88
Storage Conditioned 0.84
Storage Unconditioned 0.84
Warehouse 0.84
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Table 5: Annual Operating Hours from DEER

Other Lightin
DEER Market Sector o CFL_AnnuaI Annual Ogerati?'lg
perating Hours H

ours
Education — Primary School 1,440 1,440
Education — Secondary School 2,305 2,305
Education — Community College 3,792 3,792
Education — University 3,073 3,073
Grocery 5,824 5,824
Medical — Hospital 8,736 8,736
Medical — Clinic* 4,212 4,212
Lodging Hotel 8,736 8,736
Lodging Motel 8,736 8,736
Lodging — Guest Rooms 1,145 NA
Manufacturing — Light Industrial* 4,290 4,290
Office — Large 2,739 2,808
Office — Small 2,492 2,808
Restaurant — Sit-Down 3,444 4,368
Restaurant — Fast-Food 6,188 6,188
Retail — 3-Story Large 4,259 4,259
Retail — Single-Story Large 4,368 4,368
Retail — Small 3,724 4,004
Storage Conditioned* 2,860 4,859
Storage Unconditioned* 2,860 4,859
Warehouse* 2,600 4,859

* Not from DEER

Industrial-operating hours are assumed based on the following sources:
¢ DEER estimates hours to be 2,860.

o Efficiency Vermont Technical Reference User Manual’s (No. 2004-29) estimates 5,913
hours.

e The 2004-2005 PG&E work papers assumed 6,650 hours for process industrial and
4,400 for assembly industrial.

DEER'’s estimated hours are far lower than figures other sources have provided and so we have
increased the DEER values by 50% or to 4,290 hours. This value is reasonable and on the
conservative side of the averages. We will use this conservative value until more data is
available for AEP Ohio or other MidWestern utility territory.
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Similarly, we believe that the DEER storage and warehouse operating hours are low as well.
Using data from other programs in the region, KEMA has seen average operating hours that are
significantly higher and is using a higher value of 4,859 as a better estimate of deemed
operating hours for this region.

DEER has set Medical-Hospital operating hours at 8,736. We have lowered this value for the
purposes of calculating our average by using operating hours that are 50% above that of offices
or 4,212 hours (Medical-Clinic operating hours). This reduction accounts for areas in medical
facilities that behave more like offices and do not operate around the clock. The value used in
our calculations is the average of the DEER Hospital and the revised clinic operating hours.

Hotel/Motel operating hours are the average of guest room hours and either hotel or motel
operating hours since a facility can only be one or the other.

Incremental costs are taken from a number of sources. The AEP Ohio 2009-2028 Energy
Efficiency/Peak Demand Reduction Potential Study conducted in August of 2009 provides costs
for some measures. Since this study was prepared specifically for AEP, the utility’s costs are
used whenever applicable. Because some measures listed in the study do not match with that
of the program, costs are derived from other sources as well including DEER, KEMA, and the
Commonwealth Edison Company’s 2008-10 Energy Efficiency and Demand Response Plan
prepared by ICF International. The ICF document is referenced as the ICF Portfolio Plan.
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Compact Fluorescent Lamps, Screw-In

ENERGY STAR-rated CFLs with lamp/ballast efficacy of = 40
Measure Description lumens per Watt. Measure applies only if incandescent or HID
lamps are being replaced.

Units Per lamp

Base Case Description | Incandescent or HID lamps.

Measure Savings Source: KEMA

Measure Incremental

Source: AEP Ohio Potential Study
Cost

Source: DEER

Effective Useful Life
2.5 years

This incentive applies to screw-in lamps and applies only if an incandescent or high-intensity
discharge (HID) lamp is being replaced. All screw-in CFLs must be ENERGY STAR® rated. The
lamp/ballast combination must have an efficacy 240 lumens per Watt (LPW). For screw-in
CFLs, electronic ballasts are required for lamps 218 Watts.

Measure Savings

Baseline and retrofit equipment assumptions are presented in the next table. Most lighting
retrofits assume an early replacement of existing technologies where the baseline represents
the equipment removed. The table shows the wattages used for the savings calculations.
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Table 6: Baseline and Retrofit Wattages

Measure Bas((‘e’v\;\lt?;t)age Retrc()‘f’:,ta\:\tlsa)t LED Red(tE%v\t’i)ons
15 W or less 75 15 0.060
15 W or less 60 15 0.045
15 W or less 60 14 0.046
15 W or less 50 14 0.036
15 W or less 65 13 0.052
15 W or less 60 13 0.047
15 W or less 40 13 0.027
15 W or less 40 11 0.029
15 W or less 40 10 0.030
15 W or less 35 7 0.028
15 W or less 30 7 0.023
15 W or less 25 7 0.018
15 W or less 30 9 0.021
15 W or less 25 9 0.016
15 W or less 25 5 0.020
15 W or less 20 5 0.015
16W-25W 100 25 0.075
16W-25W 75 25 0.05
16W-25W 100 23 0.077
16W-25W 100 20 0.08
16W-25W 75 20 0.055
16W-25W 75 19 0.056
16W-25W 75 18 0.057
16W-25W 60 18 0.042
16W-25W 60 16 0.044
26W and Greater 150 40 0.11
26W and Greater 150 36 0.114
26W and Greater 100 30 0.07
26W and Greater 100 28 0.072
26W and Greater 100 26 0.074
26W and Greater 75 26 0.049
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Table 7: Wattage Reduction

Wattage |Average Wattage
Category Reduction
<15 32
16 to 26 60
>26 76

The following tables provide the measure savings using the above wattage reduction
assumptions.

Table 8: Measure Savings for 15 W or less

Annual Demand Coincident Energy Peak kWh
Operating Interactive Diversity | Interactive kW Savinas
Hours Effects Factors Effects Savings 9
4,321 1.19 0.77 1.12 0.029 155

Table 9: Measure Savings for 16 — 26 W
Annual Demand Coincident Energy Peak kWh
Operating Interactive Diversity | Interactive kW Savinas
Hours Effects Factors Effects Savings 9
4,321 1.19 0.77 1.12 0.054 290
Table 10: Measure Savings for > 26 W
Annual Demand Coincident Energy Peak kWh
Operating Interactive Diversity | Interactive kW Savinas
Hours Effects Factors Effects Savings 9
4,321 1.19 0.77 1.12 0.069 368

Measure Savings Analysis
Annual energy savings and the peak coincident demand savings were calculated using the

equations below.

Noncoincident kW reduction = kW of existing equipment - kW of replacement equipment

Energy savings are based on the difference between baseline and efficient equipment
connected wattage and annual operating hours, according to the following formula:
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kWh Reduction = (kW of existing equipment - kW of replacement equipment) * (Annual
operating hours)*( Energy Interactive Effects)

Coincident demand savings are calculated by applying the coincidence factor and the demand
interactive effect, according to the following formula:

Coincident kW savings = noncoincident kW savings * Coincidence Factor * Demand interactive
effect

Interactive factors account for savings that the measures achieve through avoided air
conditioning load because of reduced internal heat gains from energy-efficient lighting.

The annual operating hours, the coincidence factors, and the interactive effect factors are all
derived from DEER figures.?

Measure Life and Incremental Measure Cost
The following table provides the measure life and incremental measure cost (IMC) documented

for this measure as well as the source of the data.

Incremental cost is the cost difference between the energy-efficient equipment and the less
efficient option. For lighting measures, the IMC is equal to the full measure cost since the cost of
the less efficient option, i.e., not conducting the retrofit, is $0.

Table 11: Measure Life and Incremental Measure Cost

Wattage

Value Source
Category
All Measure Life 2.5 DEER 2005
<15W Incremental Measure Cost $4.13 AEP Ohio Potential
Study
16W-26W Incremental Measure Cost $4.13 AEP Ohio Potential
Study
> 26W Incremental Measure Cost $4.13 AEP Ogltz;otentlal

#2005 Database for Energy Efficiency Resources (DEER) Update Study Final Report - Residential and
Commercial Non-Weather Sensitive Measures
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Compact Fluorescent Fixtures, Hardwired

o New fixtures or modular retrofits with hardwired electronic ballasts
Measure Description qualify. The CFL ballast must be programmed start or programmed
rapid start with a PF 290 and THD <20%.

Units Per fixture

Base Case Description | |ncandescent or HID lamps.

Measure Savings Source: KEMA
Measure Incremental

Source: KEMA
Cost
Effective Useful Life Source: DEER

12 years

Hardwired CFL incentives apply only to complete new fixtures or modular (pin-based) retrofits
with hardwired electronic ballasts. The CFL ballast must be programmed ‘start’ or programmed
‘rapid start’ with a PF 290 and THD <20 percent.

Measure Savings
Baseline and retrofit equipment assumptions are presented in the table below. Most lighting

retrofits assume early replacement of existing technologies where the baseline represents the
equipment removed. The following table shows the wattages used for the savings calculations.
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Table 12: Baseline and Retrofit Wattages

Measure Base Wattage VI\QIetroflt kW Reduction
attage
29W or Less 100 28 0.072
29W or Less 125 27 0.098
29W or Less 110 27 0.083
29W or Less 100 26 0.074
29W or Less 75 26 0.049
29W or Less 100 25 0.075
29W or Less 75 25 0.05
29W or Less 100 23 0.077
29W or Less 75 20 0.055
29W or Less 75 19 0.056
29W or Less 75 18 0.057
29W or Less 60 18 0.042
29W or Less 60 16 0.044
29W or Less 60 15 0.045
29W or Less 60 14 0.046
29W or Less 60 13 0.047
29W or Less 40 13 0.027
29W or Less 40 9 0.031
30W or Greater 120 30 0.09
30W or Greater 120 40 0.08
30W or Greater 200 55 0.145
30W or Greater 200 65 0.135
Table 13: Wattage Reduction
Wattage Category Average Wattage Reduction
<29 57
230W 113

The following tables provide the measure savings using the above wattage reduction
assumptions.

Table 14: Measure Savings for 29W or less

Annual Demand | Coincident Energy Peak kWh
Operating | Interactive | Diversity | Interactive kW Savings
Hours Effects Factors Effects | Savings
4,321 1.19 0.77 1.12 0.052 276
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Table 15: Measure Savings for 230W

Annual Demand | Coincident Energy Peak kWh
Operating | Interactive Diversity | Interactive kW Savinas
Hours Effects Factors Effects Savings 9
4,321 1.19 0.77 1.12 0.103 544

Measure Savings Analysis
Annual energy savings and the peak coincident demand savings were calculated using the

equations below. The annual operation hours, the coincidence factors, and the interactive effect
factors were all derived from the DEER database.* DEER values by building type were
averaged for the AEP Ohio Program.

Non-coincident kW reduction = kW of existing equipment - kW of replacement equipment

Energy savings are calculated by applying the annual operating hours and the energy
interactive effect, according to the following formula:

kWh Reduction = non-coincident kW savings * Annual operating hours * Energy interactive
effect

Coincident demand savings are calculated by applying the coincidence factor and the demand
interactive effect, according to the following formula:

Coincident kW savings = non-coincident kW savings * Coincidence Factor * Demand interactive
effect

Measure Life and Incremental Measure Cost
The table below provides the measure life and IMC documented for this measure as well as the

source of the data.

Incremental cost is the cost difference between the energy-efficient equipment and the less
efficient option. For lighting measures, the IMC is equal to the full measure cost since the cost of
the less efficient option, i.e., not conducting the retrofit, is $0.

#2005 Database for Energy Efficiency Resources (DEER) Update Study Final Report - Residential and
Commercial Non-Weather Sensitive Measures
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Table 16: Measure Life and Incremental Measure Cost

Wattage Category Value Source
All Measure Life 12 DEER
<29 Incremental Measure Cost $95 KEMA
=230W Incremental Measure Cost $132 KEMA
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Permanent Lamp Removal

Incentives are paid for the permanent removal of existing 8’, 4’,
3’ and 2’ fluorescent lamps. Unused lamps, lamp holders, and
ballasts must be permanently removed from the fixture. This
Measure Description measure is applicable when retrofitting from T12 lamps to T8
lamps or simply removing lamps from a T8 fixture. Removing
lamps from a T12 fixture that is not being retrofitted with T8
lamps are not eligible for this incentive.

Units Per lamp
Base Case Description l\;?rl]'i;)):s configurations of fluorescent fixtures before removal of
Measure Savings Source: KEMA
Measure Incremental Cost | Source: ICF Portfolio Plan
Effective Useful Life Source: DEER
11 years

Incentives are paid for the permanent removal of existing fluorescent lamps resulting in a net
reduction of the number of foot-lamps. Customers are responsible for determining whether or
not to use reflectors in combination with lamp removal in order to maintain adequate lighting
levels. Unused lamps, lamp holders, and ballasts must be permanently removed from the
fixture. This measure is applicable when retrofitting from T12 lamps to T8 lamps or simply
removing lamps from a T8 fixture. Removing lamps from a T12 fixture that is not being
retrofitted with T8 lamps is not eligible for this incentive. A Pre-approval Application is required
for lamp removal projects in order for KEMA to have the option of conducting a pre-retrofit
inspection.

Measure Savings
Non-coincident demand savings are summarized by the following table:

Table 17: Wattage Reduction

Wattage Category Average Wattage Reduction
8 Foot Lamp Removal 68
4 Foot Lamp Removal 35
2 Foot or 3 Foot Lamp o4
Removal
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Table 18: Measure Savings for 8-Foot Lamp Removal

8-foot
Annual Demand | Coinciden Energy Lamp 8-foot
Operating | Interactive | t Diversity | Interactive Peak Savings
Hours Effects Factors Effects Savings | (kWh)
(kW)
4,389 1.19 0.77 1.12 0.062 333.7
Table 19: Measure Savings for 4-Foot Lamp Removal
4-foot
Annual Demand | Coincident Energy Lamp 4-foot
Operating | Interactive | Diversity | Interactive Peak Savings
Hours Effects Factors Effects Savings | (kWh)
(kW)
4,389 1.19 0.77 1.12 0.032 172.3

Table 20: Measure Savings for 2-Foot or 3-Foot Lamp Removal

2-foot or
Annual Demand | Coincident | Energy SARELE | 2HIDe EF
. . ; - : Lamp 3-foot
Operating | Interactive | Diversity | Interactive .
Peak Savings
Hours Effects Factors Effects .
Savings | (kWh)
(kW)
4,389 1.19 0.77 1.12 0.022 119.3

Measure Savings Analysis
Annual energy savings and the peak coincident demand savings were calculated using the

equations below. The annual operating hours, the coincidence factors, and the interactive effect
factors were all derived from the DEER database.® However, DEER values by building type
were averaged for the AEP Ohio Program.

Non-coincident kW reduction = kW of existing equipment - kW of replacement equipment

® 2005 Database for Energy Efficiency Resources (DEER) Update Study Final Report - Residential and
Commercial Non-Weather Sensitive Measures

Appendix A — Prescriptive Measures 19 October 06, 2009



Attachment 8 - Prescriptive Lighting Protocols for the work papers that provide
all methodologies, protocols and practices used in this application
Page 23 of 56

KEMAX

Energy savings are calculated by applying the annual operating hours and the energy
interactive effect, according to the following formula:

kWh Reduction = non-coincident kW savings * Annual operating hours * Energy interactive
effect

Coincident demand savings are calculated by applying the coincidence factor and the demand
interactive effect, according to the following formula:

Coincident kW savings = non-coincident kW savings * Coincidence Factor * Demand interactive
effect

Baseline assumptions are presented in the next table. Most lighting retrofits assume an early
replacement of existing technologies where the baseline represents the equipment removed.
The table shows the wattages used for the savings calculations. Weighted average savings
values are used when determining deemed savings for each 8 foot or 4 foot lamp permanently
removed.

Table 21: Wattages for Eight-foot Lamps

Baseline Base Wattage | Lamp Removed Wattage | Weight Percentages
Two 8' T12 (60W/75W) 140 70 85%
Two 8' T8 (59W) 111 56 15%
Total Weighted Average 68

Table 22: Wattages for Four-foot Lamps

Lamp -
Baseline WE\?tZZe Removed Per"’c\:,::rgt:;es
Wattage

Two 4' T8 (32W) 65 36 3%
Two 4' T12 (34W/40W) 72 36 8%
Three 4' T8 (32W) 92 31 7%
Three 4' T12 (34W/40W) 115 38 22%
Four 4' T8 (32W) 118 30 15%
Four 4' T12 (34W/40W) 144 36 45%
Total Weighted Average 35
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Table 23: Wattages for Two and Three-foot Lamps

Lamp -
Baseline WE\?tZZe Removed Pe:'c:,::lgt:;es
Wattage

Two 3' T12 (30W) 76 38 15%
Two 3' T8 (34W/40W) 48 24 15%
Two 2' T8 (17W) 31 15 30%
Two 2' T12 (20W) 56 28 30%
Three 2' T8 (17W) 46 16 2.5%
Three 2' T12 (20W) 62 21 2.5%
Four 2' T8 (17W) 60 15 2.5%
Four 2' T12 (20W) 112 28 2.5%
Total Weighted Average 24

Measure Life and Incremental Measure Cost
The following table provides the measure life and incremental measure cost (IMC) documented

for this measure as well as the source of the data.

Incremental cost is cost difference between the energy efficient equipment and the less efficient

option. For lighting measures, the IMC is equal to the full measure cost since the cost of the less
efficient option, i.e., not conducting the retrofit, is $0.

Table 24: Measure Life and Incremental Measure Cost

Measure Category Value Source
All Measure Life 11 DEER
8-Foot Lamp Removal Incremental Measure Cost $25.91 ICF Portfolio Plan
4-Foot Lamp Removal Incremental Measure Cost $25.70 ICF Portfolio Plan
ZR'FOOt or 3-Foot Incremental Measure Cost $25.70 KEMA
emoval
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High Performance and Reduced Wattage 4-foot T8 Lamps and Ballast

This measure consists of replacing existing T12 4’ lamps and
magnetic ballasts with high performance 32W T8 lamps or
reduced wattage 28W or 25W lamps and electronic ballasts.
Both the lamp and ballast must meet the Consortium for Energy
Efficiency (CEE) high performance or reduced wattage T8
specification (www.cee1.org) summarized below.

Measure Description

Units Per lamp
Base Case Description T12 lamp and magnetic ballasts
Measure Savings Source: KEMA
Measure Incremental

Source: AEP Ohio Potential Study
Cost
Effective Useful Life Source: DEER

11 years

This measure consists of replacing existing T12 lamps and magnetic ballasts with high-
performance T8 lamps or reduced wattage (28 or 25W) T8 lamps and electronic ballasts. This
measure is based on the Consortium for Energy Efficiency (CEE) high-performance T8 or
reduced wattage specification (www.cee1.org) and is summarized below. A list of qualified
lamps and ballasts can be found at: http://www.cee1.org. Both the lamp and ballast must meet
the specification to qualify for an incentive. The incentive is calculated based on the number of
lamps installed. A manufacturer's specification sheet must accompany the application.

For reduced wattage 4-foot T8 lamps, the nominal wattage must be 28 W (22,585 Lumens) or
25 W (22,400 Lumens) to qualify. The mean system efficacy must be 2 90 MLPW, CRI 280, and
lumen maintenance at 94 percent. Other requirements can be found on the CEE website using
the links above.

The table below provides the specification for high performance systems.
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Table 25: High-Performance T8 Specifications

Performance Characteristics for Systems

= 90 Mean Lumens per Watt (MLPW) for Instant Start Ballasts

Mean system efficacy > 88 MLPW for Programmed Rapid Start Ballasts

Performance Characteristics for Lamps

Color Rendering Index (CRI) > 80
Minimum initial lamp lumens > 3100 Lumens®
Lamp life = 24,000 hours
Lumen maintenance or 2 90% or
minimum mean lumens = 2,900 Mean Lumens

Performance Characteristics for Ballasts

Instant-Start Ballast (BEF)

Lamps | Low BF < 0.85 | Norm 0.85 <BF < 1.0 | High BF = 1.01
1 > 3.08 > 3.11 NA
Ballast Efficacy Factor 2 >1.60 >1.58 >1.55
(BEF) 3 >1.04 > 1.05 2 1.04
4 > 0.79 > 0.80 > 0.77
BEF = (BF x 100) / Ballast Programmed Rapid Start Ballast (BEF)
Input Watts 1 > 2.84 > 2.84 NA
2 >1.48 > 1.47 > 1.51
3 >0.97 > 1.00 2 1.00
4 >0.76 > 0.75 > 0.75
Ballast Frequency 20 to 33 kHz or = 40 kHz
Power Factor > 0.90
Total Harmonic Distortion <20%

Measure Savings
Savings are summarized by the following table:

Table 26: Measure Savings for High-Performance or Reduced Wattage 4-foot Lamp and
Ballast (per lamp)

Coincident Demand
Savings (kW)
0.012 62.0

Energy Savings (kWh)

® For lamps with temperature 24500K, 2,950 minimum initial lamp lumens are specified.
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Measure Savings Analysis
Annual energy savings and the peak coincident demand savings were calculated using the

equations below. The annual operating hours, the coincidence factors, and the interactive effect
factors were all derived from the DEER database and shown in the following table. However,
DEER values by building type were averaged for the AEP Ohio Program.

Table 27: Factors used for Calculating Lighting Savings

Annual Demand Coincident Energy
Operating Interactive Diversity Interactive
Hours Effects Factors Effects
4,389 1.19 0.77 1.12

Non-coincident kW reduction = kW of existing equipment - kW of replacement equipment

Energy savings are calculated by applying the annual operating hours and the energy
interactive effect, according to the following formula:

kWh Reduction = non-coincident kW savings * Annual operating hours * Energy interactive
effect

Coincident demand savings are calculated by applying the coincidence factor and the demand
interactive effect, according to the following formula:

Coincident kW savings = non-coincident kW savings * Coincidence Factor * Demand interactive
effect

Baseline and retrofit equipment assumptions are presented in the table below.
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Table 28: Baseline and Retrofit Wattages for High-Performance or Reduced Wattage

Fixture Retrofits

. . Derr_land Demand
T8, 4-foot I_3ase Retrofit Rgtroflt Savings Savings Weight
Configuration TP I TP per per lamp | Percentages
Wattage | Wattage | Wattage | fixture
(kW)
(kW)
4-lamp 144 32 108 0.036 0.009 9%
5, | 3-lamp 103 32 83 0.02 0.007 4%
T | 2-lamp 72 32 54 0.018 0.009 8%
1-lamp 43 32 28 0.015 0.015 4%
4-lamp 144 28 96 0.048 0.012 15%
2 [ 3-lamp 103 28 72 0.031 0.010 10%
= | 2-lamp 72 28 48 0.024 0.012 15%
1-lamp 43 28 25 0.018 0.018 10%
4-lamp 144 25 85 0.059 0.015 9%
g 3-lamp 103 25 66 0.037 0.012 4%
— | 2-lamp 72 25 44 0.028 0.014 8%
1-lamp 43 25 22 0.021 0.021 4%
Weighted 0.0126
Average

Measure Life and Incremental Measure Cost
The table below provides the measure life and IMC documented for this measure as well as the

source of the data. Incremental cost is the cost difference between the energy-efficient
equipment and the less efficient option. In this case, the IMC is equal to the full measure cost
since cost of the less efficient option is 0.

Table 29: Measure Life and Incremental Measure Cost

Measure Category Value Source
Measure Life Lamp and Ballast 11 DEER
Incremental Measure Cost | 4 Foot Lamp and Ballast $13.14 AEP Ohio Potential

Study
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Reduced Wattage 4-foot Lamp Only

This measure consists of replacing existing standard T8 4’
lamps and electronic ballasts with reduced wattage T8 lamps.
The lamp must meet the Consortium for Energy Efficiency
(CEE) reduced wattage T8 specification (www.ceel.org). The
Measure Description nominal wattage for 4 foot lamps must be 28W (22585 Lumens)
or 25W (22400 Lumens) to qualify. The mean system efficacy
must be = 90 MLPW, CRI = 80, and lumen maintenance at
94%. A manufacturer’s specification sheet must accompany the

application.
Units Per lamp
Base Case Description Standard T8 fixtures.
Measure Savings Source: KEMA
Measure Incremental Cost | Source: ICF Portfolio Plan
Effective Useful Life Source: KEMA

3 years

Incentives are available when replacing standard 32-Watt T8 lamps with reduced-wattage T8
lamps when an electronic ballast is already present. The lamps must be reduced wattage in
accordance with the Consortium for Energy Efficiency (CEE) specification (www.cee1.org).
Qualified products can be found at http://www.cee1.org. The nominal wattage must be 28 W
(22,585 Lumens) or 25 W (22,400 Lumens) to qualify. The mean system efficacy must be = 90
MLPW, CRI 280, and lumen maintenance at 94 percent. A manufacturer’s specification sheet

must accompany the application.

Measure Savings
Savings are summarized by the following table:

Table 30: Measure Savings for Reduced-Wattage 4-foot Lamp Only

Coincident Demand
Savings (kW)
0.005 28.8

Energy Savings (kWh)

Measure Savings Analysis
Annual energy savings and the peak coincident demand savings were calculated using the

equations below. The annual operating hours, the coincidence factors, and the interactive effect
factors were all derived from the DEER database and shown in the next table. However, DEER
values by building type were averaged for the AEP Ohio Program.
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Table 31: Factors used for Calculating Lighting Savings

Annual Demand Coincident Energy
Operating Interactive Diversity Interactive
Hours Effects Factors Effects
4,389 1.19 0.77 1.12

Non-coincident kW reduction = kW of existing equipment - kW of replacement equipment

Energy savings are calculated by applying the annual operating hours and the energy
interactive effect, according to the following formula:

kWh Reduction = non-coincident kW savings * Annual operating hours * Energy interactive
effect

Coincident demand savings are calculated by applying the coincidence factor and the demand
interactive effect, according to the following formula:

Coincident kW savings = non-coincident kW savings * Coincidence Factor * Demand interactive
effect
Baseline and retrofit equipment assumptions are presented in the next table.

Table 32: Baseline and Retrofit Wattages for 4-foot T8 Lamp Only

Demand | Demand
T8 Base .Base Retrofit R?trofit Savings | Savings Weight
Configuration Lamp Fixture Lamp Fixture _per per Percentages

Wattage | Wattage | Wattage | Wattage | fixture lamp

(kW) (kW)
4 ft, 4-lamp 32 112 28 96 0.016 0.004 18%
4 ft, 3-lamp 32 85 28 72 0.013 0.004 13%
4 ft, 2-lamp 32 58 28 48 0.01 0.005 15%
4 ft 1-lamp 32 32 28 25 0.007 0.007 5%
4 ft, 4-lamp 32 112 25 85 0.027 0.007 18%
4 ft, 3-lamp 32 85 25 66 0.019 0.006 13%
4 ft, 2-lamp 32 58 25 44 0.014 0.007 15%
4 ft ,1-lamp 32 32 25 22 0.01 0.010 5%

Weighted Average 0.006

Measure Life and Incremental Measure Cost
The following table provides the measure life and IMC documented for this measure as well as

the source of the data. Incremental cost is the cost difference between the energy-efficient
equipment and the less efficient option. In this case, the IMC is equal to the full measure cost for
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lamp and ballast retrofit and incremental for lamp only. The lamp and ballast retrofit is a change

in technology.

Table 33: Measure Life and Incremental Measure Cost

4 BT Value Source
Category
Measure Life Lamp Only 3 KEMA
Incremental Measure Cost 4 Foot Lamp Only $2.10 ICF Portfolio Plan
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Reduced Wattage 8-foot

This measure consists of replacing existing T12 8 lamps and
magnetic ballasts with reduced wattage T8 lamps and
electronic ballasts. Both the lamp and ballast must meet the
Consortium for Energy Efficiency (CEE) high performance or
reduced wattage T8 specification (www.cee1.org). Eight foot
lamps must have a minimum MLPW of 90 and must have a
nominal wattage of less than 57W. A manufacturer’s
specification sheet must accompany the application.

Measure Description

High wattage T8 (59W) can be replaced with reduced wattage
lamps without replacing the ballast. The lamps must also meet
CEE standards for reduced wattage.

Units Per lamp

T12 lamp and magnetic ballasts or high watt T8 fixtures (for

Base Case Description
reduced wattage lamp only replacements).

Measure Savings Source: KEMA
Measure Incremental Cost | Source: DEER and ICF Portfolio Plan
Effective Useful Life Source: KEMA and DEER

This measure consists of replacing existing T12 lamps and magnetic ballasts with reduced
wattage lamp and electronic ballast systems. The lamps and ballasts must meet the Consortium
for Energy Efficiency (CEE) specification (www.cee1.org). Qualified lamps and ballast products
can be found at http://www.cee1.org. Incentives are also available when replacing 59-Watt T8
lamps with reduced-wattage T8 lamps when an electronic ballast is already present. Eight-foot
lamps must have a minimum MLPW of 90 and must have a nominal wattage of less than 57 W.

A manufacturer’s specification sheet must accompany the application.

Measure Savings
Savings are summarized by the following table:

Table 34: Measure Savings for Reduced-Wattage 8-foot Lamp and Ballast

Coincident Demand
Savings (kW)
0.016 78.7

Energy Savings (kWh)
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Table 35: Measure Savings for Reduced-Wattage 8-foot Lamp Only

Coincident Demand
Savings (kW)
0.005 24.6

Energy Savings (kWh)

Measure Savings Analysis
Annual energy savings and the peak coincident demand savings were calculated using the

equations below. The annual operating hours, the coincidence factors, and the interactive effect
factors were all derived from the DEER database and shown in the table below. DEER values
by building type were averaged for the AEP Ohio Program.

Table 36: Factors used for Calculating Lighting Savings

Annual Operating Demand Interactive Coincident Diversity Energy Interactive
Hours Effects Factors Effects

4,389 1.19 0.77 1.12

Non-coincident kW reduction = kW of existing equipment - kW of replacement equipment

Energy savings are calculated by applying the annual operating hours and the energy
interactive effect, according to the following formula:

kWh Reduction = non-coincident kW savings * Annual operating hours * Energy interactive
effect

Coincident demand savings are calculated by applying the coincidence factor and the demand
interactive effect, according to the following formula:

Coincident kW savings = non-coincident kW savings * Coincidence Factor * Demand interactive
effect

Baseline and retrofit equipment assumptions are presented in the next table.
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Table 37: Baseline and Retrofit Wattages for 8-foot

Demand Demand
Base Base Retrofit | Retrofit | Savings . .
. . . : Savings Weight
Configuration Lamp Fixture Lamp Fixture per er lam Percentages
Wattage | Wattage | Wattage | Wattage | fixture P P 9
(kW) (kW)
o % | 8ft,2lamp 60 132 57 102 0.030 0.015 50%
EE2 | 8ft, 1-lamp 60 77 57 60 0.017 0.017 50%
— @ | Weighted Average 0.016
a s 8ft, 2 lamp 59 106 57 102 0.004 0.002 50%
%g 8ft, 1-lamp 59 68 57 60 0.008 0.008 50%
- Weighted Average 0.005

Measure Life and Incremental Measure Cost
The following table provides the measure life and IMC documented for this measure as well as

the source of the data. Incremental cost is the cost difference between the energy-efficient
equipment and the less efficient option. In this case, the IMC is equal to the full measure cost for
lamp and ballast retrofit and incremental for lamp only. The lamp and ballast retrofit is a change
in technology.

Table 38: Measure Life and Incremental Measure Cost

N Value Source
Category
Measure Life Lamp and 11 DEER
Ballast
Measure Life Lamp Only 3 KEMA
Incremental Measure Cost 8 Fooé;?arzf and $36.91 DEER
Incremental Measure Cost 8 Foot Lamp $5.50 ICF Portfolio
Only Plan
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2-foot & 3-foot T8 Lamps and Ballast

This measure consists of replacing existing T12 2-foot and 3-

Measure Description foot lamps and magnetic ballasts with 17W, 2-foot, and 25W, 3-
foot, T8 lamps and electronic ballasts.

Units Per lamp

Base Case Description T12 lamps and magnetic ballast

Measure Savings Source: KEMA

Measure Incremental Cost | Source: PG&E 2006 Work papers

Effective Useful Life Source: DEER
11 years

This measure consists of replacing existing T12 lamps and magnetic ballasts with T8 lamps and
electronic ballasts. The lamp must have a color rendering index (CRI) = 80 and the ballast must
have a total harmonic distortion (THD) < 32% at full light output and power factor (PF) = 0.90.
Ballasts must also be warranted against defects for 5 years. The incentive is calculated based
on the number of lamps installed. A manufacturer's specification sheet must accompany the
application.

Measure Savings
The coincident kW and kWh savings are provided in the following table:

Table 39: Measure Savings for 2-foot and 3-foot Lamp and Ballast (per lamp)

2-foot Lamp fixtures 3-foot Lamp fixtures
Coincident Demand Energy Savings Coincident Demand Energy Savings
Savings (kW) (kWh) Savings (kW) (kWh)
0.010 51.6 0.013 69.5
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Measure Savings Analysis
Annual energy savings and the peak coincident demand savings were calculated using the

equations below. The annual operating hours, the coincidence factors, and the interactive effect
factors were all derived from the DEER database and shown in the following table.

Table 40: Factors used for Calculating Lighting Savings

Annual Demand Coincident Energy
Operating Interactive Diversity Interactive
Hours Effects Factors Effects
4,389 1.19 0.77 1.12

Non-coincident kW reduction = kW of existing equipment - kW of replacement equipment

Energy savings are calculated by applying the annual operating hours and the energy
interactive effect, according to the following formula:

kWh Reduction = non-coincident kW savings * Annual operating hours * Energy interactive
effect

Coincident demand savings are calculated by applying the coincidence factor and the demand
interactive effect, according to the following formula:

Coincident kW savings = non-coincident kW savings * Coincidence Factor * Demand interactive
effect

Baseline and retrofit equipment assumptions are presented in the tables below. The fixture
wattages were collected from PG&E’s Non-residential Retrofit Program standard fixture wattage
table.
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Table 41: Baseline and Retrofit Wattages for 2-foot lamps

Demand | Demand
Base Base Retrofit | Retrofit | Savings | Savings Weight
T8 Configuration | Lamp Fixture Lamp Fixture per per Percentages
Wattage | Wattage | Wattage | Wattage | fixture lamp
(kW) (kW)
2 ft, 4-lamp 20 112 17 61 0.051 0.013 2.5%
2 ft, 3-lamp 20 84 17 47 0.037 0.012 2.5%
2 ft, 2-lamp 20 56 17 33 0.023 0.012 65%
2 ft 1-lamp 20 28 17 20 0.008 0.008 30%
Weighted Average 0.011
Table 42: Baseline and Retrofit Wattages for 3-foot lamps
Demand | Demand
Base Base Retrofit | Retrofit | Savings | Savings Weight
T8 Configuration | Lamp Fixture Lamp Fixture per per Percentages
Wattage | Wattage | Wattage | Wattage | fixture lamp
(kW) (kW)
3 ft, 4-lamp 30 152 25 87 0.065 0.0163 2.5%
3 ft, 3-lamp 30 114 25 67 0.047 0.0157 2.5%
3 ft, 2-lamp 30 76 25 46 0.030 0.0150 65%
3 ft ,1-lamp 30 38 25 26 0.012 0.0120 30%
Weighted Average 0.014

Measure Life and Incremental Measure Cost
The table below provides the measure life and IMC documented for this measure as well as the

source of the data. Incremental cost is cost difference between the energy-efficient equipment
and the less efficient option. In this case, the IMC is equal to the full measure cost since cost of
the less efficient option is $0.

Table 43: Measure Life and Incremental Measure Cost

AEEETITE Value Source
Category
Measure Life Lamp and Ballast 11 DEER
Measure Life Lamp Only 3 KEMA
Incremental Measure Cost 2 Foot Lamp and $10.50 PG&E 2006 Work
Ballast Paper
Incremental Measure Cost 3 Foot Lamp and $21 PG&E 2006 Work
Ballast Paper
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U-Tube T8 Lamps and Ballast

This measure consists of replacing existing T12 U-tube lamps

Measure Description and magnetic ballasts with T8 U-tube lamps and electronic
ballasts.

Units Per lamp

Base Case Description U-tube T12 lamps and magnetic ballast

Measure Savings Source: KEMA

Measure Incremental Cost | Source: AEP Ohio Potential Study

Effective Useful Life Source: DEER
11 years

This measure consists of replacing existing U-tube T12 lamps and magnetic ballasts with U-
tube T8 lamps and electronic ballasts. The lamp must have a color rendering index (CRI) = 80
and the ballast must have a total harmonic distortion (THD) < 20% at full light output and power
factor (PF) = 90. Ballasts must also be warranted against defect for 5 years. The incentive is
calculated based on the number of lamps installed. A manufacturer's specification sheet must
accompany the application.

Measure Savings
The coincident kW and kWh savings are in the following table.

Table 44: Measure Savings for U-tube Lamp and Ballast (per lamp)

Coincident Demand
Savings (kW)
0.009 46.7

Energy Savings (kWh)

Measure Savings Analysis
Annual energy savings and the peak coincident demand savings were calculated using the

equations below. The annual operating hours, the coincidence factors, and the interactive effect
factors were all derived from the DEER database and shown in the following table.”

72005 Database for Energy Efficiency Resources (DEER) Update Study Final Report - Residential and
Commercial Non-Weather Sensitive Measures
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Table 45: Factors used for Calculating Lighting Savings

Annual Demand Coincident Energy
Operating Interactive Diversity Interactive
Hours Effects Factors Effects
4,389 1.19 0.77 1.12

Non-coincident kW reduction = kW of existing equipment - kW of replacement equipment

Energy savings are calculated by applying the annual operating hours and the energy
interactive effect, according to the following formula:

kWh Reduction = non-coincident kW savings * Annual operating hours * Energy interactive
effect

Coincident demand savings are calculated by applying the coincidence factor and the demand
interactive effect, according to the following formula:

Coincident kW savings = non-coincident kW savings * Coincidence Factor * Demand interactive

effect

Baseline and retrofit equipment assumptions are presented in the following table. The wattages
were collected from PG&E’s Non-residential retrofit standard wattages table.

Table 46: Baseline and Retrofit Wattages for U-tube lamps

Demand Demand
Base Base Retrofit | Retrofit | Savings . .

T8 - . Savings Weight
Configuration oLl FFIE oLl FFIE per er lam Percentages

g Wattage | Wattage | Wattage | Wattage | fixture P P 9

(kW) (kW)

U-tube, 2 lamp 35 72 32 59 0.013 0.007 50%
U-tube, 1 lamp 35 43 32 31 0.012 0.012 50%
Weighted Average 0.010

Measure Life and Incremental Measure Cost
The table below provides the measure life and IMC documented for this measure as well as the

source of the data. Incremental cost is cost difference between the energy-efficient equipment
and the less efficient option. In this case, the IMC is equal to the full measure cost since cost of
the less efficient option is $0. For U-tubes, it is assumed that the cost is the same as a high
performance 4-foot T8 lamp (DEER measure ID D03-852).
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Table 47: Measure Life and Incremental Measure Cost

gl easure Value Source
ategory
Measure Life Lamp and 11 DEER
Ballast
Measure Life Lamp Only 3 KEMA
U-Tube Lamp AEP Potential
Incremental Measure Cost and Ballast $13.14 Study
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Cold Cathode

All cold cathode fluorescent lamps (CCFLs) must replace
incandescent lamps of at least 10 W and not greater than 40
W. Cold cathode lamps may be medium (Edison) or candelabra
base. Product must be rated for at least 18,000 average life

Measure Description

hours.
Units Per lamp
Base Case Description Incandescent

Measure Savings Source: KEMA, SCE

Measure Incremental Cost | Source: PG&E

Source: SCE

Effective Useful Life
5 years

All cold cathode fluorescent lamps (CCFLs) must replace incandescent lamps of at least 10 W
and not greater than 40 W. Cold cathode lamps may be medium (Edison) or candelabra base.
The product must be rated for at least 18,000 average life hours.

Measure Savings
Baseline and retrofit equipment assumptions are presented in table below. Most lighting retrofits

assume an early replacement of existing technologies where the baseline represents the
equipment removed. The table shows the wattages used for the savings calculations from SCE
and KEMA research of cold cathode manufacturers.

Table 48: Baseline and Retrofit Wattages

Base Retrofit Wattage
Measures® Wattage Wattage Reduction
(Watts) (Watts) (Watt)
Incandescent (15W) -> Cold Cathode FL (5W) 15 5 10
Incandescent (30W) -> Cold Cathode FL (5W) 30 5 25
Incandescent (40W) -> Cold Cathode FL (8W) 40 8 32
Average 22

The following table provides the measure savings using the above non-coincident savings.

# Southern California Edison Company, Cold Cathode Fluorescent Lamp Workpaper WPSCNRLG0063.

2007.
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Table 49: Measure Savings

Annual Demand Coincident Energy Peak KWh
Operating | Interactive Diversity Interactive kW Savinas
Hours Effects Factors Effects Savings g
4,321 1.19 0.77 1.12 0.020 108

Measure Savings Analysis
Annual energy savings and the peak coincident demand savings were calculated using the

equations below. The annual operating hours, the coincidence factors, and the interactive effect
factors were all derived from the DEER database.

Non-coincident kW reduction = kW of existing equipment - kW of replacement equipment

Energy savings are calculated by applying the annual operating hours and the energy
interactive effect, according to the following formula:

kWh Reduction = non-coincident kW savings * Annual operating hours * Energy interactive
effect

Coincident demand savings are calculated by applying the coincidence factor and the demand
interactive effect, according to the following formula:

Coincident kW savings = non-coincident kW savings * Coincidence Factor * Demand interactive
effect

Measure Life and Incremental Measure Cost
The following table provides the measure life and IMC documented for this measure as well as

the source of the data.

Incremental cost is cost difference between the energy-efficient equipment and the less efficient
option. In this case, the IMC is equal to the full measure cost since cost of the less efficient
option is $0..
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Table 50: Measure Life and Incremental Measure Cost®

Value Source
Measure Life 5 SCE WP
Incremental Measure Cost $9.68 PG&E WP

® Southern California Edison Company, Cold Cathode Fluorescent Lamp Workpaper WPSCNRLG0063.
2007, Pacific Gas & Electric, Lighting WP.doc, 2006.
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Exit Signs

Measure Description

High-efficiency exit signs must replace or retrofit an existing
incandescent exit sign. Electroluminescent, photoluminescent, T1
and light-emitting diode (LED) exit signs are eligible under this
category. Non-electrified and remote exit signs are not eligible. All
new exit signs or retrofit exit signs must be UL or ETL listed, have
a minimum lifetime of 10 years, and have an input wattage <5
Watts or be ENERGY STAR qualified.

Units

Per Sign

Base Case Description

Incandescent Exit Signs

Measure Savings

Source: ENERGY STAR

Measure Incremental
Cost

Source: AEP Ohio Potential Study

Effective Useful Life

Source: DEER
16 years

High-efficiency exit signs must replace or retrofit an existing incandescent exit sign.
Electroluminescent, photoluminescent, T1 and light-emitting diode (LED) exit signs are eligible
under this category. Non-electrified and remote exit signs are not eligible. All new exit signs or
retrofit exit signs must be UL or ETL listed, have a minimum lifetime of 10 years, and have an
input wattage <5 Watts or be ENERGY STAR qualified.

Measure Savings

Baseline and retrofit equipment assumptions are presented in the next table. Most lighting

retrofits assume an early replacement of existing technologies where the baseline represents
the equipment removed. The table shows the wattages used for the savings calculations.

Table 51: Baseline and Retrofit Wattages

Measure Base Retrofit Wattage
Wattage Wattage Reduction
Two Incandescent Bulbs (20W each) -> LED 40 5 35
EXIT Sign (5W)

The measure savings use the above non-coincident savings.

Table 52: Exit Sign Savings

Peal_( o kWh Savings
Savings
0.042 343.4
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Measure Savings Analysis
Annual energy savings and the peak coincident demand savings were calculated using the

equations below. The coincident diversity factor is 1.0 since the sign is on all the time. The
operating hours are 8,760 hours per year.™

Table 53: Factors used for Calculating Savings

Annual Demand Coincident Energy
Operating Interactive Diversity Interactive
Hours Effects Factors Effects
8,760 1.19 1.00 1.12

Non-coincident kW reduction = kW of existing equipment - kW of replacement equipment

Energy savings are calculated by applying the annual operating hours and the energy
interactive effect, according to the following formula:

kWh Reduction = non-coincident kW savings * Annual operating hours * Energy interactive
effect

Coincident demand savings are calculated by applying the coincidence factor and the demand
interactive effect, according to the following formula:

Coincident kW savings = non-coincident kW savings * Coincidence Factor * Demand interactive
effect.

Measure Life and Incremental Measure Cost
The following table provides the measure life and incremental measure cost (IMC) documented

for this measure as well as the source of the data.

Incremental cost is cost difference between the energy efficient equipment and the less efficient
option. In this case, the IMC is equal to the full measure cost since the cost of the less efficient
option, i.e., not conducting the retrofit, is $0.

192005 Database for Energy Efficiency Resources (DEER) Update Study Final Report - Residential and
Commercial Non-Weather Sensitive Measures
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Table 54: Measure Life and Incremental Measure Cost

Value Source
Measure Life 16 DEER
Incremental Measure Cost $82.54 AEP Og'tz;y()tent'al

Appendix A — Prescriptive Measures 43 October 06, 2009



Attachment 8 - Prescriptive Lighting Protocols for the work papers that provide
all methodologies, protocols and practices used in this application
Page 47 of 56

KEMAX

Occupancy Sensors

Passive infrared, ultrasonic detectors and fixture-integrated
sensors or sensors with a combination thereof are eligible. All
sensors must be hard-wired and control interior lighting fixtures.
The incentive is per Watt controlled.

Measure Description

Units Per Connected Watt

Base Case Description No Sensor

Measure Savings Source: DEER

Measure Incremental Cost | Source: DEER

Source: DEER

Effective Useful Life
8 years

Passive infrared, ultrasonic detectors and fixture-integrated sensors or sensors with a
combination thereof are eligible. All sensors must be hard-wired and control interior lighting
fixtures. The incentive is per Watt controlled.

Measure Savings
The annual operation hours, the coincidence factors, and the interactive effect factors were all

derived from the DEER database.

Table 55: Measure Savings for Occupancy Sensor per Connected Watt

Annual Demand | Coincident | Energy Peak KWh
Operating | Interactive | Diversity | Interactive Watt Savings
Hours Effects Factors Effects | Savings
4,389 1.19 0.77 1.12 0.0003 1.385

Measure Savings Analysis
Annual energy savings and the peak coincident demand savings were calculated using the

equations below.

Energy savings are calculated by applying the annual operating hours and the energy
interactive effect, according to the following formula:

kWh Reduction = Connected wattage/1000 * Annual operating hours * Energy interactive
effect*Occupancy Off Rate

Coincident demand savings are calculated by applying the coincidence factor and the demand
interactive effect, according to the following formula:
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Coincident kW savings = Connected wattage/1000 * Occupancy Off Rate * Coincidence Factor
* Demand interactive effect

The baseline for this measure is fixtures that do not include any automatic controls, i.e., manual
switches. Since the unit is defined as per connected Watt, the baseline demand is one watt.
Demand savings depend on whether areas are high or low occupancy. DEER states that
occupancy time off rates are at 20 percent for high-occupancy building types and 50 percent for
low-occupancy building types."!. The table below shows the assumed range of occupancy off
rates. Calculations here are performed with the 28% average sensor off rate.

Table 56: Occupancy Off Rate

Average Grouping Occupan;);tseensor Off
Office 20%
School (K-12) 20%
College/University 20%
Retail/Service 20%
Restaurant 20%
Hotel/Motel 20%
Medical 20%
Grocery 20%
Warehouse 50%
Light Industry 50%
Heavy Industry 50%
Average 28%

Measure Life and Incremental Measure Cost
The following table provides the measure life and IMC documented for this measure as well as

the source of the data.

Incremental cost is cost difference between the energy efficient equipment and the less efficient
option. For lighting measures, the IMC is equal to the full measure cost since the cost of the less
efficient option, i.e., not conducting the retrofit, is $0.

1 2005 Database for Energy Efficiency Resources (DEER) Update Study Final Report - Residential and
Commercial Non-Weather Sensitive Measures
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Table 57: Measure Life and Incremental Measure Cost

Value Source
Measure Life 8 DEER
Incremental Measure Cost $0.32 DEER
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New T5/T8 Fluorescent Fixtures

This measure consists of replacing one or more existing
fixtures with new fixtures containing T8 or T5 lamps and
electronic ballasts. The T8 or T5 lamps must have a color
rendering index (CRI) = 80. The electronic ballast must be high
frequency (220 kHz), UL listed, and warranted against defects
for 5 years. Ballasts must have a power factor (PF) = 0.90.
Ballasts for 4-foot lamps must have total harmonic distortion
(THD) =20 percent at full light output. For 2- and 3-foot lamps,
ballasts must have THD <32% at full light output.

Measure Description

Units Per Watt reduced

Base Case Description Typically high wattage HID fixtures

Measure Savings Source: KEMA

Measure Incremental Cost | Source: KEMA

Source: DEER
11 years

Effective Useful Life

This measure consists of replacing one or more existing fixtures with new fixtures containing T8
or T5 lamps and electronic ballasts. The T8 or T5 lamps must have a color rendering index
(CRI) = 80. The electronic ballast must be high frequency (220 kHz), UL listed, and warranted
against defects for 5 years. Ballasts must have a power factor (PF) = 0.90. Ballasts for 4-foot
lamps must have total harmonic distortion (THD) <20 percent at full light output. For 2- and 3-
foot lamps, ballasts must have THD <32 percent at full light output.

Measure Savings
The annual operating hours, the coincidence factors, and the interactive effect factors were all
derived from the DEER database.'?

Table 58: Measure Savings for New T8/T5 Fluorescent Fixtures per Watt Reduced

Annual Demand Coincident Energy Peak kWh
Operating | Interactive Diversity Interactive Watt Savings
Hours Effects Factors Effects Savings
4,389 1.19 0.77 1.12 0.0009 4.9141

122005 Database for Energy Efficiency Resources (DEER) Update Study Final Report - Residential and
Commercial Non-Weather Sensitive Measures
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Measure Savings Analysis
Annual energy savings and the peak coincident demand savings were calculated using the

equations below.
Non-coincident kW reduction = kW of existing equipment - kW of replacement equipment

Energy savings are calculated by applying the annual operating hours and the energy
interactive effect, according to the following formula:

kWh Reduction = no-coincident kW savings * Annual operating hours * Energy interactive effect
Coincident demand savings are calculated by applying the coincidence factor and the demand

interactive effect, according to the following formula:

Coincident kW savings = non-coincident kW savings * Coincidence Factor * Demand interactive
effect

Baseline and retrofit equipment assumptions are variable. Because we define this measure with
the number of watts reduced, the non-coincident demand savings will be one watt by definition.

Measure Life and Incremental Measure Cost
The following table provides the measure life and IMC documented for this measure as well as

the source of the data.

Incremental cost is cost difference between the energy efficient equipment and the less efficient
option. For lighting measures, the IMC is equal to the full measure cost since the cost of the less
efficient option, i.e., not conducting the retrofit, is $0.

Table 59: Measure Life and Incremental Measure Cost

Value Source
Measure Life 11 DEER
Incremental Measure Cost™ $0.75 KEMA
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LED Traffic Signals

LED traffic signals meeting ENERGY STAR criteria, including
arrow signals, that will replace existing incandescent traffic
signals. Signals shall have a maximum wattage of 25. Signals
must be installed and active. Lights must be hardwired, with the
exception of pedestrian hand signals. Yellow lights are not
eligible for rebates.

Measure Description

Units Per Signal
Base Case Description Incandescent fixtures
Measure Savings Source: Michigan Statewide Energy Savings Database

Measure Incremental Cost | Source: Michigan Statewide Energy Savings Database

_ _ Source: Michigan Statewide Energy Savings Database
Effective Useful Life Traffic Signal: 6 Years

Pedestrian Signal: 8 Years

LED traffic signals that meet ENERGY STAR criteria save 80-90 percent of the energy typically
consumed by incandescent traffic signals and LED signals generally last 5-10 times longer.
Since traffic signals operate 24 hours a day, 365 days a year, the opportunity for energy savings
is significant, particularly in the peak demand. LED Traffic signals perform better than
incandescent models and are a better value. They also have lower maintenance costs
because they need to be replaced less frequently.

Measure Savings
The energy savings vary for red, green and yellow signals. Savings also vary for round lamps,

arrows and pedestrian signals. Reviewing details on California, Wisconsin and Texan
programs, the savings below are typical.

In general, savings are greater on car traffic signals and cost generally less than for pedestrian
signals. These savings include diversity for each lamp type, and represent an average.

Table 60: Measure Savings Traffic and Pedestrian Signals

Signal kw kWh

Type

Traffic 0.085 275
Pedestrian 0.044 150
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Measure Life and Incremental Measure Cost
The following table provides the measure life and IMC documented for this measure as well as
the source of the data.

Incremental cost is cost difference between the energy efficient equipment and the less efficient

option. For lighting measures, the IMC is equal to the full measure cost since the cost of the less
efficient option, i.e., not conducting the retrofit, is $0.

Table 61: Measure Life and Incremental Measure Cost

Signal Type Value Source
Measure Life Traffic 6 KEMA
Incremental Measure Cost Traffic $90 KEMA
Measure Life Pedestrian 8 KEMA
Incremental Measure Cost™ Pedestrian $140 KEMA
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Lighting Density

L. Savings for new construction lighting projects will be calculated

Measure Description L .

with lighting density.
Units Per kW Reduced
Base Case Description ASHRAE 90.1-2004 Lighting density.
Measure Savings Source: KEMA
Measure Incremental Cost | Source: NA
Effective Useful Life Source: DEER

11 Years

This measure applies only to new construction lighting projects and savings are calculated using
the ASHRAE 90.1-2004 new construction lighting density as a baseline. The wattages are given
on a per square foot basis and vary with business type.

The following table shows the ASHRAE criteria.

Table 62: ASHRAE Building Density Criteria

Lighting Power Lighting Power
Building Type Density Building Type Density
(WIFt%) (WIFt%)
] Motion Picture
Automotive 0.9 1.2
Theatre
Convention Center 1.2 Multi-Family 0.7
Court House 1.2 Museum 1.1
Dining: Bar ]
i 1.3 Office 1.0
Lounge/Leisure
Dining: Cafeteria/Fast 14 Parking Garage 0.3
Food ' d g '
Dining: Family 1.6 Penitentiary 1.0
) Performing Arts
Dormitory 1.0 1.6
Theatre
Exercise Center 1.0 Police/Fire Station 1.0
Gymnasium 1.1 Retail 1.5
Health Care 1.0 School/University 1.2
Hospital 1.2 Sports Arena 1.1
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Hotel 1.0 Town Hall 1.1
Library 1.3 Transportation 1.0
Manufacturing Facility 1.3 Warehouse 0.8
Motel 1.0 Workshop. 14

Applications must calculate the kW reduction using the above numbers, taking into account the
business type as well as the actual building square footage. On a per kW reduced basis, the
following table shows the energy and coincident savings.

Table 63: Lighting Density Savings

Annual Demand Coincident Energy Peak kWh
Operating | Interactive Diversity Interactive Watt Savinas
Hours Effects Factors Effects | Savings 9
4,389 1.19 0.77 1.12 0.916 4,914

Measure Savings Analysis
Annual energy savings and the peak coincident demand savings were calculated using the

equations below.
Non-coincident kW reduction = kW of existing equipment - kW of replacement equipment

Energy savings are calculated by applying the annual operating hours and the energy
interactive effect, according to the following formula:

kWh Reduction = no-coincident kW savings * Annual operating hours * Energy interactive effect
Coincident demand savings are calculated by applying the coincidence factor and the demand

interactive effect, according to the following formula:

Coincident kW savings = non-coincident kW savings * Coincidence Factor * Demand interactive
effect

Baseline and retrofit equipment assumptions are variable. Because we define this measure as
in the number of watts reduced, the non-coincident demand savings will be one kW by
definition.

Measure Life
The following table provides the measure life documented for this measure as well as the

source of the data.
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Table 64: Measure Life

Value

Source

Measure Life

11

DEER
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