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Case No.:  10-1638-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:  TUSCARAWAS COUNTY COMMISSIONERS 

Principal address:  125 East High Avenue Room 205, New Philadelphia, Oh 44663 

Address of facility for which this energy efficiency program applies:  125 E High Ave, 
New Philadelphia, Oh 44663-2503 

Name and telephone number for responses to questions:   

 Joshua Berkshire, Tuscarawas County Commissioners, (330) 365-3210 

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. 

 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. 

 Jointly with our electric utility. 

B) Our electric utility is: Ohio 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.) 

 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): 

 Early replacement of fully functioning equipment with new equipment.  
(Provide the date on which you replaced your fully functioning 
equipment, 7/25/2009 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:  143,427 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. 
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Section 4:  Demand Reduction/Demand Response Programs 

A) Our program involves (choose which applies):  

 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. 

B) 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. 

C) 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)) 

   26.2  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. 



Published November 24, 2010    ‐7‐ 

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: 

 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: 

Option 1: 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      

 A cash rebate valued at no more than 50% of the total 
project cost, which is equal to $ 2,079.19. (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. 

Option 2: 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.) 
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 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) 

 Utility Cost Test (UCT) .  The calculated UCT value is: 21.4 (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 $ 62,778.50 

 The utility’s administrative costs were $ 860.56 

 The utility’s incentive costs/rebate costs were $ 2,079.19. 
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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) 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.) 

2) 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. 

3) 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. 

 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.





Attachment 1
Self Direct Project Overview & Commitment

Page 1 of 1

Customer Name  
Project Number
Customer Premise Address
Customer Mailing Address
Date Received
Project Installation Date
Annual kWh Reduction    
Total Project Cost
Unadjusted Energy Efficiency Credit (EEC) Calculation
Simple Payback (yrs)
Utility Cost Test  (UCT)

Option 1 - Self Direct EEC:   75% $2,079.19  Initial: _________

Option 2 - EE/PDR Rider Exemption 10 Months (After PUCO Approval)
 Initial: _________

____YES            ____ NO
Project Overview:

Installation of  (33) LED exit signs

Permanent removal of 2 T12 lamps and magnetic ballasts from (217) 4 lamp T12 fixture (total delamping 434)
and retrofit of remaining 2 lamps to T8 lamps and electronic ballasts (total T8 installation count 434)

Permanent removal of  1 T12 lamp and magnetic ballast from (102) 3 lamp T12  fixture (total delamping 102)
and retrofit of remaining 2 lamps to T8 lamps and electronic ballasts (total T8 installation count 204)

Retrofit of 3 trough fixtures with  1T12 lamps and magnetic ballast to 1T8 lamps and electronic ballast (total count 3)

Ohio Power Company

By:_______________________________________

Title: _____________________________________

Date: _____________________________________

Title: _____________________________________________

Date: _____________________________________________

If Option 1 has been selected, will the Energy Efficiency Funds selected help you move forward with other energy efficiency projects?

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.  

By: ______________________________________________

TUSCARAWAS COUNTY COMMISSIONERS

The Self Direct (Prescriptive) project that the above has completed and applied is as follows.

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 877-607-0740.  

125 E HIGH AVE, NEW PHILADELPHIA, OH 44663-2503
125 East High Avenue Room 205, New Philadelphia, OH 44663

TUSCARAWAS COUNTY COMMISSIONERS
AEP-09-00235

7/27/2009
7/25/2009
143,427

$2,772.25

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.

0.5
21.4

$5,544.50 

Please Choose One Option Below and Initial

Project #AEP-09-00235 
Docket #OP-10-1638

Page 1 of
2
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Page 1 of 2



COPY THE SIGNED OVERVIEW AND COMMITMENT FORM HERE!
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Attractive and easy to install. The Value Series combines quality 
LED illumination with contemporary, soft corner styling to 
compliment any application. Battery packs are completely 
self-contained and offer expanded wattages for remote lighting 
requirements.

VEX-U-BP

VEX-U-BP-R

CONFORMANCE TO CODES & STANDARDS
ETL listed. Meets UL 924, NFPA 101 (Life Safety Code) NEC, 
and OSHA. Meets state of Minnesota energy-efficient legislation 
requiring less than 20 watts of power consumption.

WARRANTy
Any component that fails due to manufacturer's defect  
is guaranteed for 5 years from time of shipment. Battery is prorated 
for 5 years. Warranty does not apply to damages caused by improper 
installation, abuse, fire or acts of God. Manufacturer reserves the 
right to charge for such repairs as deemed necessary.

STANDARD FEATuRES 
• Easy to install, snap together design

• Long life, high output red or green LEDs

• Injection-molded V-O flame retardant, high-impact  
 thermoplastic housing

• Molded wireways for internal wire routing and connections

• Universal J-Box mounting pattern

• Compact, low-profile design

• Completely self-contained

• LED lamp life of up to 100,000 hours

• Canopy included

• Universal enclosure design with replaceable chevron arrows

• Available in white or black finishes

• Ni-cad battery supplied in VEX-U-BP, lead acid battery  
 supplied in VEX-U-BP-R

• 120/277/VAC dual input

• Overload/short circuit protected

• Voltage surge protected

bATTERy bACk-up
• Regulated circuit maintains constant light output throughout  
 emergency mode

• Solid state, constant current type charger

• Brown-out protection

• Remote capabilities up to 27 watts (VEX-U-BP-R)

DAMp lOCATiON RATiNg
• Supplied standard with VEX-U-BP

SPECIFICATIONS ARE SUBJECT  
TO CHANGE WITHOUT NOTICE

10800001 10/09

Available with  

"The Guardian"  

self-diagnostic / 

self-testing option

VEX Series
CONTRACTOR GRADE THERMOPLASTIC LED EXITS

Model Number:
Type:
Job:

Approvals:
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CONSTRuCTiON
Precision molded housing, backplate and mounting canopy 
constructed of impact-resistant, flame-retardant, UV stable 
thermoplastic resists denting, peeling, scratching and corrosion 
with NFPA approved field selectable chevrons. Available in 
white and black finishes.

illuMiNATiON
Fully illuminated 6" letters with 3/4" stroke is achieved with 
high output, long lasting red or green Light Emitting Diodes 
(LEDs). An exclusive color-matched diffuser eliminates hot 
spots and striations, providing optimal light output. LEDs and 
electronics have an expected service life of 25 years.

iNSTAllATiON
Simple snap together universal design allows for faceplate  
and backplate to be fully interchangeable. Mounting canopy 
is supplied with all signs and snaps into enclosure with two 
positive locking tabs.

ElECTRONiCS
120/277 VAC dual voltage input with surge protected, solid state 
circuitry.

EMERgENCy OpERATiON
Charging circuit is solid state type with constant current charge 
and transfer design. Circuit is brown-out protected and provides 
a minimum of 90 minutes of emergency run time and recharge 
time of 12 hours. Push to test switch and an LED AC indicator 
provides simple means for manual test.

bATTERy
VEX/U/BP - Maintenance-free, sealed Nickel Cadmium Battery 
provides an estimated service life of 12 years with an operating 
temperature range of 20°F (-7°C) to 95°F (35°C).
VEX/U/BP-R - Maintenance-free, sealed Lead Acid Battery 
provides an estimated service life of 10 years with an operating  
temperature range of 65°F (19°C) to 85°F (30°C).

SERiES

VEX  = Red
GVEX = Green

FACE
STylE

U = Universal

ENClOSuRE
TypE

BP = Plastic

ENClOSuRE
COlOR

WH = White
BL = Black

OpTiONS

G21 = Self Test/Self Diagnostics
2CI = Two Circuit Input*
R = 12 Watts Remote Capacity
R27 = 27 Watts Remote Capacity
DL = Downlight
FL = Flasher
BZ = Audible Alarm
FB = Flasher/Audible Alarm
A1 = Alarm Interface w/Flasher
A2 = Alarm Interface w/Flasher & Audible Alarm
220 = 220V, 50Hz Input
VL = Vandal Lens
TRH = Tamper Resistant Hardware
TRT6 = Tamper Tool
SS = Specialty Sign* (Please Specify)

1 Not available on units with remote capacity

pOWER SOuRCE

LB  = Less Battery
WB = With Battery

ORDERiNg iNFORMATiON:

VEX-U-BP

VEX-U-BP-R

SElF-TESTiNg /  
SElF-DiAgNOSTiC OpERATiON (Option: G2) 
The circuit continuously monitors the operating condition of the 
AC power, battery supply voltage, emergency lamp continuity 
and charging circuit. 

If a failure is detected, visual status will occur immediately via 
the multi-colored LEDs. LED indicator(s) will illuminate until 
fault has been corrected.

The G2 also monitors the transfer circuit as well as performing 
automatic code compliant testing. The G2 circuit will perform 
a 15 minute discharge and self-test every 30 days.  A 90 minute 
discharge and self-test is performed every 12 months.

a division of the
BARRON LIGHTING GROUP
1911 W. Parkside Lane • Phoenix, AZ 85027

(800) 533-3948 • Fax: (623) 580-8948
www.exitronix.com • www.barronltg.com

VEX u bp WH R27Wb- - - - -
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Energy Efficient
•  Saves up to 40% on energy costs compared to standard T12 lamps
•  Tri-phosphor coating provides high lumen output and excellent color rendering,  

up to 86 CRI

Technical Data
•  Cathode guard ensures maximum lumen output throughout lamp life by reducing 

end-blackening
• Brass pins

Broad Assortment
•  F17, F25, F28, FB28, F32, and FB32 available in 700 and 800 Series
•  3000, 3500, 4100, 5000 and 6500K

Long Life
•  30,000 Hours Average Rated Commercial Life
•  2-Year Guarantee

Applications
•  Use 700 Series lamps in any application where color rendering is not crucial: office 

buildings, schools, and manufacturing facilities
•  Use 800 Series lamps for applications where color matching is critical: paint stores, 

hair salons, retail stores and print shops

( 8 0 0 )  6 7 7 - 3 3 3 4

ha lco l ight ing .com

<  Rapid Start T8

                  Rapid Start T8

where there’s light, 
there’s halco®

®

The Eco-Shield® 
mark indicates 
this product is 
TCLP compliant.

Call Halco today and get 
a great look at our vast 
product line, personal 
service and fast delivery. 
Visit us at halcolighting.com.

Your account representative 
is your single source 
for pricing, orders, and 
technical support.

Shipping from Atlanta, 
Cleveland, Houston,  
and Phoenix.

ISO 9001 Certified

®

®

®
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Bulb
Type  Watts Base Product # Product Code Description Pkg/Qty

Color
Temp CRI

Initial
Lumens

Mean
Lumens

Avg Rated 
Life

Commercial
Life**

Nom
Length (in)

RAPID START

T8 17 Bi-Pin 30101 F17T8/730/ECO/IC 730 Phosphor Eco-Shield® 25 3000 78 1350 1280 24000 30000 24”

T8 17 Bi-Pin 30102 F17T8/735/ECO/IC 735 Phosphor Eco-Shield® 25 3500 78 1350 1280 24000 30000 24”

T8 17 Bi-Pin 30103 F17T8/741/ECO/IC 741 Phosphor Eco-Shield® 25 4100 78 1350 1280 24000 30000 24”

T8 17 Bi-Pin 30104 F17T8/750/ECO/IC 750 Phosphor Eco-Shield® 25 5000 78 1350 1280 24000 30000 24”

T8 17 Bi-Pin 30105 F17T8/830/ECO/IC 830 Phosphor Eco-Shield® 25 3000 86 1400 1330 24000 30000 24”

T8 17 Bi-Pin 30112 F17T8/835/ECO/IC 835 Phosphor Eco-Shield® 25 3500 86 1400 1330 24000 30000 24”

T8 17 Bi-Pin 30106 F17T8/841/ECO/IC 841 Phosphor Eco-Shield® 25 4100 86 1400 1330 24000 30000 24”

T8 17 Bi-Pin 30113 F17T8/850/ECO/IC 850 Phosphor Eco-Shield® 25 5000 86 1400 1330 24000 30000 24”

T8 25 Bi-Pin 30140 F25T8/730/ECO/IC 730 Phosphor Eco-Shield® 25 3000 78 2150 2050 24000 30000 36”

T8 25 Bi-Pin 30107 F25T8/735/ECO/IC 735 Phosphor Eco-Shield® 25 3500 78 2150 2050 24000 30000 36”

T8 25 Bi-Pin 30108 F25T8/741/ECO/IC 741 Phosphor Eco-Shield® 25 4100 78 2150 2050 24000 30000 36”

T8 25 Bi-Pin 30141 F25T8/750/ECO/IC 750 Phosphor Eco-Shield® 25 5000 78 2150 2050 24000 30000 36”

T8 25 Bi-Pin 30109 F25T8/830/ECO/IC 830 Phosphor Eco-Shield® 25 3000 86 2250 2140 24000 30000 36”

T8 25 Bi-Pin 30110 F25T8/835/ECO/IC 835 Phosphor Eco-Shield® 25 3500 86 2250 2140 24000 30000 36”

T8 25 Bi-Pin 30111 F25T8/841/ECO/IC 841 Phosphor Eco-Shield® 25 4100 86 2250 2140 24000 30000 36”

µ T8 25 Bi-Pin 35162 F25T8ES/830/ECO 830 Phosphor Eco-Shield® 25 3000 86 2500 2380 24000 30000 48”

µ T8 25 Bi-Pin 35163 F25T8ES/835/ECO 835 Phosphor Eco-Shield® 25 3500 86 2500 2380 24000 30000 48”

µ T8 25 Bi-Pin 35164 F25T8ES/841/ECO 841 Phosphor Eco-Shield® 25 4100 86 2500 2380 24000 30000 48”

µ T8 25 Bi-Pin 35165 F25T8ES/850/ECO 850 Phosphor Eco-Shield® 25 5000 86 2500 2380 24000 30000 48”

T8 28 Bi-Pin 30158 F28T8/830/ECO/IC 830 Phosphor Eco-Shield® 25 3000 86 2800 2660 24000 30000 48”

T8 28 Bi-Pin 30155 F28T8/835/ECO/IC 835Phosphor Eco-Shield® 25 3500 86 2800 2660 24000 30000 48”

T8 28 Bi-Pin 30156 F28T8/841/ECO/IC 841 Phosphor Eco-Shield® 25 4100 86 2800 2660 24000 30000 48”

T8 28 Bi-Pin 30157 F28T8/850/ECO/IC 850 Phosphor Eco-Shield® 25 5000 86 2800 2660 24000 30000 48”

T8 32 Bi-Pin 30150 F32T8/730/ECO/IC 730 Phosphor Eco-Shield® 25 3000 78 2850 2700 24000 30000 48”

T8 32 Bi-Pin 30151 F32T8/735/ECO/IC 735 Phosphor Eco-Shield® 25 3500 78 2850 2700 24000 30000 48”

T8 32 Bi-Pin 30152 F32T8/741/ECO/IC 741 Phosphor Eco-Shield® 25 4100 78 2850 2700 24000 30000 48”

T8 32 Bi-Pin 30153 F32T8/750/ECO/IC 750 Phosphor Eco-Shield® 25 5000 78 2850 2700 24000 30000 48”

T8 32 Bi-Pin 30154 F32T8/765/ECO/IC 765 Phosphor  Eco-Shield® 25 6500 78 2850 2700 24000 30000 48”

T8 32 Bi-Pin 35150 F32T8/830/ECO/IC 830 Phosphor Eco-Shield® 25 3000 86 3050 2900 24000 30000 48”

T8 32 Bi-Pin 35151 F32T8/835/ECO/IC 835 Phosphor Eco-Shield® 25 3500 86 3050 2900 24000 30000 48”

T8 32 Bi-Pin 35152 F32T8/841/ECO/IC 841 Phosphor Eco-Shield® 25 4100 86 3050 2900 24000 30000 48”

T8 32 Bi-Pin 35153 F32T8/850/ECO/IC 850 Phosphor Eco-Shield® 25 5000 86 3050 2900 24000 30000 48”

T8 32 Bi-Pin 35154 F32T8/865/ECO/IC 865 Phosphor Eco-Shield® 25 6500 86 3050 2900 24000 30000 48”

T8 32 Bi-Pin 109360 F32T8/ULTRA950 950 Phosphor Ultra950® 25 5000 98 2000 1900 24000 30000 48”

µ T8 40 Bi-Pin 30160 F40T8/735/ECO 735 Phosphor Eco-Shield® 30 3500 76 3600 3420 24000 30000 60

µ T8 40 Bi-Pin 30161 F40T8/741/ECO 741 Phosphor Eco-Shield® 30 4100 76 3600 3420 24000 30000 60”

T8 58 Bi-Pin 109374 F58T8/840 840 Phosphor 25 4000 86 5300 5000 24000 30000 60”

F32 HIgH LUmEn

T8 32 Bi-Pin 35155 F32T8/830/ECO/HL 830 Phosphor Eco-Shield® 25 3000 86 3150 2995 24000 30000 48”

T8 32 Bi-Pin 35156 F32T8/835/ECO/HL 835 Phosphor Eco-Shield® 25 3500 86 3150 2995 24000 30000 48”

T8 32 Bi-Pin 35157 F32T8/841/ECO/HL 841 Phosphor Eco-Shield® 25 4100 86 3150 2995 24000 30000 48”

T8 32 Bi-Pin 35158 F32T8/850/ECO/HL 850 Phosphor Eco-Shield® 25 5000 86 3150 2995 24000 30000 48”

F32 ExTEndEd LIFE*

T8 32 Bi-Pin 35159 F32T8/835/ECO/xL 835 Phosphor Eco-Shield® 25 3500 85 2950 2800 40000 46000 48”

T8 32 Bi-Pin 35160 F32T8/841/ECO/xL 841 Phosphor Eco-Shield® 25 4100 85 2950 2800 40000 46000 48”

T8 32 Bi-Pin 35161 F32T8/850/ECO/xL 850 Phosphor Eco-Shield® 25 5000 85 2950 2800 40000 46000 48”

®
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                  Rapid Start T8

Labor 13%

Lamp Cost 7%

Electricity 80%

Cost of Light
Since electricity accounts for 80% of 
the cost of lighting, efficient lamp types, 
even ones that cost more, can save a 
significant amount of money over the 
lifetime of lamps.

Cathode Guard
Reduces end blackening,
providing higher lumen
maintenance over lamp life.

Peening Lead Wires
In the pins eliminates
lamp failure caused by
corrosion, or arcing
caused by weld build-up.

Alignment
Indentation
Insures proper
installation.
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© 2010 Halco Lighting Technologies.  All rights reserved.  ‘where there’s light, there’s halco’ is a registered trademark of Halco. Halco is a registered trademark of Halco Lighting Technologies. All product names are 
trademarks or registered trademarks of Halco Lighting Technologies. All sizes and specifications are subject to change.  Online Edition 4-10

µ NEW ITEm! 

*   XL lamps do not have a cathode guard.

** Based on commercial standards of 12 hours per start.

Hg Hg—LAMP CONTAINS MERCURY, MANAGE IN ACCORD WITH DISPOSAL LAWS. 

Visit www.lamprecycle.org for disposal information for your state or local government.

Halco Lighting Technologies  |  P.O. Box 2834  |  Norcross, GA 30091-2834  |  Toll Free 800.677.3334  |  Phone 770.242.3612 |  Fax 800.880.0822  |  halcolighting.com Atlanta  |  Cleveland  |  Houston  |  Phoenix

®

Bulb
Type  Watts Base Product # Product Code Description Pkg/Qty

Color
Temp CRI

Initial
Lumens

Mean
Lumens

Avg Rated 
Life

Commercial
Life**

Nom
Length (in)

UBeND- RAPID START

µ T8 28 Bi-Pin 35309 FB28/830/6/ECO/IC 830 Phosphor Eco-Shield® 20 3000 85 2650 2450 24000 30000 22.5”

µ T8 28 Bi-Pin 35307 FB28/835/6/ECO/IC 835 Phosphor Eco-Shield® 20 3500 85 2650 2450 24000 30000 22.5”

µ T8 28 Bi-Pin 35311 FB28/841/6/ECO/IC 841 Phosphor Eco-Shield® 20 4100 85 2650 2450 24000 30000 22.5”

T8 32 Bi-Pin 30351 FB32/730/6/ECO/IC 730 Phosphor Eco-Shield® 20 3000 78 2750 2400 24000 30000 22.5”

T8 32 Bi-Pin 30352 FB32/735/6/ECO/IC 735 Phosphor Eco-Shield® 20 3500 78 2750 2400 24000 30000 22.5”

T8 32 Bi-Pin 30353 FB32/741/6/ECO/IC 741 Phosphor Eco-Shield® 20 4100 78 2750 2400 24000 30000 22.5”

T8 32 Bi-Pin 30354 FB32/750/6/ECO/IC 750 Phosphor Eco-Shield® 20 5000 78 2750 2400 24000 30000 22.5”

T8 32 Bi-Pin 35313 FB32/830/6/ECO/IC 830 Phosphor Eco-Shield® 20 3000 85 2900 2400 24000 30000 22.5”

T8 32 Bi-Pin 35302 FB32/835/6/ECO/IC 835 Phosphor Eco-Shield® 20 3500 86 2900 2400 24000 30000 22.5”

T8 32 Bi-Pin 35303 FB32/841/6/ECO/IC 841 Phosphor Eco-Shield® 20 4100 86 2900 2400 24000 30000 22.5”

T8 32 Bi-Pin 35305 FB32/850/6/ECO/IC 850 Phosphor Eco-Shield® 20 5000 86 2900 2400 24000 30000 22.5”
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Summary of Common Deemed 
Savings Measures 
The below table contains prescriptive measures in a convenient format for viewing the 

default deemed savings.  

M
ea

su
re

 

U
n

it
 

In
ce

n
ti

ve
 

P
er

 U
n

it
 

k
W

 P
er

 
U

n
it

 

T
ot

al
 

k
W

h
 P

er
 

U
n

it

Y
ea

rs
 L

if
e 

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 
T12 to T8 Lamp $6.00 0.012 60.5 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 78.7 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 $7.50 0.032 172.3 11 

Delamping (Combined with T8 
ballast retrofit): 8-foot delamping Lamps Removed $12.50 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 0.916 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 
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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 

Study1 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 
Annual 

Operating 
Hours 

Other 
Lighting   
Annual 

Operating 
Hours 

Demand 
Interactive 

Effects 

Coincident 
Diversity 
Factors 

Energy 
Interactive 

Effects 

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.2 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 
Health/Medical – Nursing Home 

Medical 

Lodging – Hotel  
Lodging – Motel 
Lodging – Guest Room 

Hotel/Motel 

Manufacturing – Light Industrial Light Industry 
Office – Large 
Office – Small 

Office 

Restaurant – Sit-Down 
Restaurant – Fast-Food 

Restaurant 

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 

DEER Market Sector 
Demand Interactive 

Effects 
Energy Interactive 

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 1.11 
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 

DEER Market Sector 
CFL Annual 

Operating Hours 

Other Lighting 
Annual Operating 

Hours 
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. 

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

hours. 

 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 

Measure Description 
ENERGY STAR-rated CFLs with lamp/ballast efficacy of ≥ 40 
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 
Cost 

Source: AEP Ohio Potential Study 

Effective Useful Life 
Source: DEER 
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 ≥40 lumens per Watt (LPW). For screw-in 

CFLs, electronic ballasts are required for lamps ≥18 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 
Base Wattage 

(Watts) 
Retrofit Wattage

(Watts) 

kW 
Reductions 

(kW) 

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 
Category 

Average Wattage 
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 
Operating 

Hours 

Demand 
Interactive 

Effects 

Coincident 
Diversity 
Factors 

Energy 
Interactive 

Effects 

Peak 
kW 

Savings 

kWh 
Savings

4,321 1.19 0.77 1.12 0.029 155 
 

Table 9: Measure Savings for 16 – 26 W 

Annual 
Operating 

Hours 

Demand 
Interactive 

Effects 

Coincident 
Diversity 
Factors 

Energy 
Interactive 

Effects 

Peak 
kW 

Savings 

kWh 
Savings

4,321 1.19 0.77 1.12 0.054 290 
 

Table 10: Measure Savings for > 26 W 

Annual 
Operating 

Hours 

Demand 
Interactive 

Effects 

Coincident 
Diversity 
Factors 

Energy 
Interactive 

Effects 

Peak 
kW 

Savings 

kWh 
Savings

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.3 

 
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 
Category 

 Value Source 

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 Ohio Potential 

Study 

                                                 

 

 
3 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 

Measure Description 
New fixtures or modular retrofits with hardwired electronic ballasts 
qualify. The CFL ballast must be programmed start or programmed 
rapid start with a PF ≥90 and THD ≤20%. 

Units Per fixture  

Base Case Description Incandescent or HID lamps. 

Measure Savings Source: KEMA 

Measure Incremental 

Cost 
Source: KEMA 

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 ≥90 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 
Retrofit 
Wattage 

kW Reduction 

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 
≥30W 113 

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

assumptions.  

Table 14: Measure Savings for 29W or less 

Annual 
Operating 

Hours 

Demand 
Interactive 

Effects 

Coincident 
Diversity 
Factors 

Energy 
Interactive 

Effects 

Peak 
kW 

Savings 

kWh 
Savings 

4,321 1.19 0.77 1.12 0.052 276 
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Table 15: Measure Savings for ≥30W  

Annual 
Operating 

Hours 

Demand 
Interactive 

Effects 

Coincident 
Diversity 
Factors 

Energy 
Interactive 

Effects 

Peak 
kW 

Savings 

kWh 
Savings 

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.4 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.  

                                                 

 

 
4 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 
≥30W Incremental Measure Cost $132 KEMA 

 
 

Attachment 8 - Prescriptive Lighting Protocols for the work papers that provide 
all methodologies, protocols and practices used in this application 
Page 20 of 56



 
 
 
 
 

 

Appendix A – Prescriptive Measures 18 October 06, 2009 

 

Permanent Lamp Removal 

Measure Description 

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 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 Various configurations of fluorescent fixtures before removal of 
lamps.  

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 
Removal 

24 
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Table 18: Measure Savings for 8-Foot Lamp Removal 

Annual 
Operating 

Hours 

Demand 
Interactive 

Effects 

Coinciden
t Diversity 

Factors 

Energy 
Interactive 

Effects 

8-foot 
Lamp 
Peak 

Savings 
(kW) 

8-foot 
Savings 
(kWh) 

4,389 1.19 0.77 1.12 0.062 333.7 

 

Table 19: Measure Savings for 4-Foot Lamp Removal 

Annual 
Operating 

Hours 

Demand 
Interactive 

Effects 

Coincident 
Diversity 
Factors 

Energy 
Interactive 

Effects 

4-foot 
Lamp 
Peak 

Savings 
(kW) 

4-foot 
Savings 
(kWh) 

4,389 1.19 0.77 1.12 0.032 172.3 

 

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

Annual 
Operating 

Hours 

Demand 
Interactive 

Effects 

Coincident 
Diversity 
Factors 

Energy 
Interactive 

Effects 

2-foot or 
3-foot 
Lamp 
Peak 

Savings 
(kW) 

2-foot or 
3-foot 

Savings 
(kWh) 

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.5 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  
 

                                                 

 

 
5 2005 Database for Energy Efficiency Resources (DEER) Update Study Final Report - Residential and 
Commercial Non-Weather Sensitive Measures 
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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 

Baseline 
Base 

Wattage 

Lamp 
Removed 
Wattage 

Weight 
Percentages 

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 

Baseline 
Base 

Wattage 

Lamp 
Removed 
Wattage 

Weight 
Percentages 

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 
2-Foot or 3-Foot 
Removal 

Incremental Measure Cost $25.70 KEMA  
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High Performance and Reduced Wattage 4-foot T8 Lamps and Ballast 

Measure Description 

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.  

Units Per lamp 
Base Case Description T12 lamp and magnetic ballasts  
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 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 (≥2,585 Lumens) or 

25 W (≥2,400 Lumens) to qualify. The mean system efficacy must be ≥ 90 MLPW, CRI ≥80, 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 Lumens6 
Lamp life ≥  24,000 hours 
Lumen maintenance or  
minimum mean lumens  

≥  90% or  
≥  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 
2 > 1.60 > 1.58 >1.55 
3 ≥ 1.04 ≥  1.05 ≥  1.04 
4 ≥  0.79 ≥  0.80 ≥  0.77 

Programmed Rapid Start Ballast (BEF) 
1 ≥  2.84 ≥  2.84 NA 
2 ≥ 1.48 ≥  1.47 ≥  1.51 
3 ≥ 0.97 ≥  1.00 ≥  1.00 

Ballast Efficacy Factor 
(BEF) 
   
BEF = (BF x 100) / Ballast 
Input Watts 

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) 

Energy Savings (kWh) 

0.012 62.0 

 

                                                 

 

 
6 For lamps with temperature ≥4500K, 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 
Operating 

Hours 

Demand 
Interactive 

Effects 

Coincident 
Diversity 
Factors 

Energy 
Interactive 

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 

  
T8, 4-foot 

Configuration 

Base 
Fixture 

Wattage 

Retrofit 
Lamp 

Wattage 

Retrofit 
Fixture 

Wattage 

Demand 
Savings 

per 
fixture 
(kW) 

Demand 
Savings 
per lamp 

(kW) 

Weight 
Percentages 

4-lamp 144 32 108 0.036 0.009 9% 
3-lamp 103 32 83 0.02 0.007 4% 
2-lamp 72 32 54 0.018 0.009 8% H

ig
h 

1-lamp 43 32 28 0.015 0.015 4% 
4-lamp 144 28 96 0.048 0.012 15% 
3-lamp 103 28 72 0.031 0.010 10% 
2-lamp 72 28 48 0.024 0.012 15% M

ed
 

1-lamp 43 28 25 0.018 0.018 10% 
4-lamp 144 25 85 0.059 0.015 9% 
3-lamp 103 25 66 0.037 0.012 4% 
2-lamp 72 25 44 0.028 0.014 8% Lo

w
 

1-lamp 43 25 22 0.021 0.021 4% 

  
Weighted 
Average 

        0.0126   

 
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  

Measure Description 

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.cee1.org).  The 
nominal wattage for 4 foot lamps must be 28W (≥2585 Lumens) 
or 25W (≥2400 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 

(≥2,585 Lumens) or 25 W (≥2,400 Lumens) to qualify. The mean system efficacy must be ≥ 90 

MLPW, CRI ≥80, 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) 

Energy Savings (kWh) 

0.005 28.8 

 

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 
Operating 

Hours 

Demand 
Interactive 

Effects 

Coincident 
Diversity 
Factors 

Energy 
Interactive 

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 

T8 
Configuration 

Base 
Lamp 

Wattage 

Base 
Fixture 

Wattage

Retrofit 
Lamp 

Wattage

Retrofit 
Fixture 

Wattage

Demand 
Savings 

per 
fixture 
(kW) 

Demand 
Savings 

per 
lamp 
(kW)  

Weight 
Percentages

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 

 
Measure 
Category 

Value Source 

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  

Measure Description 

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. 
 
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 

Base Case Description T12 lamp and magnetic ballasts or high watt T8 fixtures (for 
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) 

Energy Savings (kWh) 

0.016 78.7 
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Table 35: Measure Savings for Reduced-Wattage 8-foot Lamp Only 

Coincident Demand 
Savings (kW) 

Energy Savings (kWh) 

0.005 24.6 

 

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 
Hours 

Demand Interactive 
Effects 

Coincident Diversity 
Factors 

Energy Interactive 
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  

  Configuration 
Base 
Lamp 

Wattage 

Base 
Fixture 

Wattage

Retrofit 
Lamp 

Wattage

Retrofit 
Fixture 

Wattage

Demand 
Savings 

per 
fixture 
(kW) 

Demand 
Savings 
per lamp 

(kW) 

Weight 
Percentages 

8ft, 2 lamp 60 132 57 102 0.030 0.015 50% 
8ft, 1-lamp 60 77 57 60 0.017 0.017 50% 

La
m

p 
an

d 
B

al
la

st
 

Weighted Average          0.016   
8ft, 2 lamp 59 106 57 102 0.004 0.002 50% 
8ft, 1-lamp 59 68 57 60 0.008 0.008 50% 

La
m

p 
O

nl
y 

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 

 
Measure 
Category 

Value Source 

Measure Life 
Lamp and 

Ballast 
11 DEER 

Measure Life Lamp Only  3 KEMA 

Incremental Measure Cost 
8 Foot Lamp and 

Ballast 
$36.91 DEER 

Incremental Measure Cost 
8 Foot Lamp 

Only 
$5.50 

ICF Portfolio 
Plan 
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2-foot & 3-foot T8 Lamps and Ballast 

Measure Description 
This measure consists of replacing existing T12 2-foot and 3-
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 
Savings (kW) 

Energy Savings 
(kWh) 

Coincident Demand 
Savings (kW) 

Energy Savings 
(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 
Operating 

Hours 

Demand 
Interactive 

Effects 

Coincident 
Diversity 
Factors 

Energy 
Interactive 

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 

T8 Configuration 
Base 
Lamp 

Wattage 

Base 
Fixture 

Wattage

Retrofit 
Lamp 

Wattage

Retrofit 
Fixture 

Wattage

Demand 
Savings 

per 
fixture 
(kW) 

Demand 
Savings 

per 
lamp 
(kW) 

Weight 
Percentages

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 

T8 Configuration 
Base 
Lamp 

Wattage 

Base 
Fixture 

Wattage 

Retrofit 
Lamp 

Wattage

Retrofit 
Fixture 

Wattage

Demand 
Savings 

per 
fixture 
(kW) 

Demand 
Savings 

per 
lamp 
(kW) 

Weight 
Percentages

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 

 
Measure 
Category 

Value Source 

Measure Life Lamp and Ballast 11 DEER 
Measure Life Lamp Only  3 KEMA 

Incremental Measure Cost 
2 Foot Lamp and 

Ballast 
$10.50 

PG&E 2006 Work 
Paper 

Incremental Measure Cost 
3 Foot Lamp and 

Ballast 
$21 

PG&E 2006 Work 
Paper 
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U-Tube T8 Lamps and Ballast 

Measure Description 
This measure consists of replacing existing T12 U-tube lamps 
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) 

Energy Savings (kWh) 

0.009 46.7 

 
 
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.7  

                                                 

 

 
7 2005 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 
Operating 

Hours 

Demand 
Interactive 

Effects 

Coincident 
Diversity 
Factors 

Energy 
Interactive 

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 

T8 
Configuration 

Base 
Lamp 

Wattage 

Base 
Fixture 

Wattage 

Retrofit 
Lamp 

Wattage 

Retrofit 
Fixture 

Wattage 

Demand 
Savings 

per 
fixture 
(kW) 

Demand 
Savings 
per lamp 

(kW) 

Weight 
Percentages 

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 

 
Measure 
Category 

Value Source 

Measure Life 
Lamp and 

Ballast 
11 DEER 

Measure Life Lamp Only  3 KEMA 

Incremental Measure Cost 
U-Tube Lamp 

and Ballast 
$13.14 

AEP Potential 
Study 
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Cold Cathode 

Measure Description 

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 
hours. 

Units Per lamp  
Base Case Description Incandescent  
Measure Savings Source: KEMA, SCE 
Measure Incremental Cost Source: PG&E 

Effective Useful Life Source: SCE 
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  

Measures8 
Base 

Wattage 
(Watts) 

Retrofit 
Wattage 
(Watts) 

Wattage 
Reduction 

(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.  

 
                                                 

 

 
8 Southern California Edison Company, Cold Cathode Fluorescent Lamp Workpaper WPSCNRLG0063. 
2007. 
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Table 49: Measure Savings 

Annual 
Operating 

Hours 

Demand 
Interactive 

Effects 

Coincident 
Diversity 
Factors 

Energy 
Interactive 

Effects 

Peak 
kW 

Savings 

kWh 
Savings

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.. 

Attachment 8 - Prescriptive Lighting Protocols for the work papers that provide 
all methodologies, protocols and practices used in this application 
Page 42 of 56



 
 
 
 
 

 

Appendix A – Prescriptive Measures 40 October 06, 2009 

 

Table 50: Measure Life and Incremental Measure Cost9 

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

 

                                                 

 

 
9 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 

Wattage 
Retrofit 
Wattage  

Wattage 
Reduction  

Two Incandescent Bulbs (20W each) -> LED 
EXIT Sign (5W) 

40 5 35 

 
The measure savings use the above non-coincident savings.  

Table 52: Exit Sign Savings  

Peak kW 
Savings 

kWh 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.10    

Table 53: Factors used for Calculating Savings 

Annual 
Operating 

Hours 

Demand 
Interactive 

Effects 

Coincident 
Diversity 
Factors 

Energy 
Interactive 

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.  

                                                 

 

 
10 2005 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 Ohio Potential 

Study 
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Occupancy Sensors 

Measure Description 

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.  

Units Per Connected Watt 
Base Case Description No Sensor 
Measure Savings Source: DEER 
Measure Incremental Cost Source: DEER 

Effective Useful Life Source: DEER 
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 
Operating 

Hours 

Demand 
Interactive 

Effects 

Coincident 
Diversity 
Factors 

Energy 
Interactive 

Effects 

Peak 
Watt 

Savings 

kWh 
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.11. 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 
Occupancy Sensor Off 

Rate 
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.  

                                                 

 

 
11 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 

Measure Description 

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 (≥20 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.  

Units Per Watt reduced 
Base Case Description Typically high wattage HID fixtures 
Measure Savings Source: KEMA 
Measure Incremental Cost Source: KEMA  

Effective Useful Life Source: DEER 
11 years 

 
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 (≥20 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.12  

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

Annual 
Operating 

Hours 

Demand 
Interactive 

Effects 

Coincident 
Diversity 
Factors 

Energy 
Interactive 

Effects 

Peak 
Watt 

Savings  

kWh 
Savings 

4,389 1.19 0.77 1.12 0.0009 4.9141 

 
 

                                                 

 

 
12 2005 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 Cost13 $0.75 KEMA 
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LED Traffic Signals 

Measure Description 

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.   

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 

Effective Useful Life 
Source: Michigan Statewide Energy Savings Database 
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 
Type 

kW  kWh  

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 Cost14 Pedestrian $140 KEMA 
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Lighting Density 

Measure Description 
Savings for new construction lighting projects will be calculated 

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 

Building Type 

Lighting Power 

Density 

(W/ft2) 

Building Type 

Lighting Power 

Density 

(W/ft2) 

Automotive 0.9 
Motion Picture 

Theatre 
1.2 

Convention Center 1.2 Multi-Family 0.7 

Court House 1.2 Museum 1.1 

Dining: Bar 

Lounge/Leisure 
1.3 Office 1.0 

Dining: Cafeteria/Fast 

Food 
1.4 Parking Garage 0.3 

Dining: Family 1.6 Penitentiary 1.0 

Dormitory 1.0 
Performing Arts 

Theatre 
1.6 

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.  1.4 

 

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 
Operating 

Hours 

Demand 
Interactive 

Effects 

Coincident 
Diversity 
Factors 

Energy 
Interactive 

Effects 

Peak 
Watt 

Savings  

kWh 
Savings 

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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