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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:  121,000kWh  

Please describe the less efficient new equipment that you rejected in favor 
of the more efficient new equipment.  See Exhibit 1 

 
 

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? See 
Exhibit 2 

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

  16.00 kW  See Exhibit 2 
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  Section 5:  Request for Cash Rebate Reasonable  

Arrangement (Option 1) or Exemption from Rider (Option 2) 
 

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

Note: If Option 2 is selected, the application will not qualify for the 60day 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 of $ 10,808 (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 $       (Attach 
documentation and calculations showing how this 
payment amount was determined). 

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).   
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(Attach 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).  

 
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:  See Exhibit 3(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 _______. 
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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  See Exhibit 3. 

 The utility’s administrative costs were  See Exhibit 3. 

 The utility’s incentive costs/rebate costs were  See Exhibit 3. 

 

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. 

 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;  

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

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

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,  

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

 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. 

 



Exhibit 1 Customer Legal Entity Name:   The University of Toledo

Site Address: Carlson Library

Principal Address: 2801 West Bancroft Street

Project 
No. Project Name

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

Description of methodologies, protocols and practices 
used in measuring and verifying project results

What date would you have replaced your 
equipment if you had not replaced it early? 

Also, please explain briefly how you 
determined this future replacement date.

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

the more efficient new equipment.

1
Carlson Library Energy Efficiency Lighting 
Uprgrade 

Carlson Library is the largest of the University of Toledo Libraries and where the majority 
of the collections are held. A major renvovation was conducted on the building in 2006 
and large changes were made with respect to the lighting. For this reason, a ComCheck 
was conducted to determine the savings over code for this renovation. All fixture types 
and input wattages are listed in the ComCheck report. The project cost was obtained by 
dividing the total electrical cost for the renovation by 2 (half to this project and half to 
Project 2).

The type and number of lights were obtained from the as build drawings 
and input into ComCheck for a comparsion to code (ASHRAE 90.1 -2004). 
See attachment A for the output ComCheck report. Attachment B & C 
contain information on the light fixtures. The rebate amount was 
determined by multiplying the Watts saved (16,200) by $0.80/W = 
$12,960.  

N/A

The lighting that was installed as part of this 
renovation was more efficient than code (ASHRAE 
90.1 -2004) by 16,200 watts. It was determined that 
the higher initial cost of the more efficient 
equipment was worth the reduced long term 
operating costs. The long run times in the library 
played a large part in the financials of this lighting 
upgrade. 

2 Carlson Library Occupancy Sensor Install

Carlson Library is the largest of the University of Toledo Libraries and where the majority 
of the collections are held. A major renvovation was conducted on the building in 2006 
and large changes were made with respect to the lighting. Part of this renovation 
included the installation of occupancy sensors to reduce run times on the installed 
lighting. The project cost was obtained by dividing the total electrical cost for the 
renovation by 2 (half to this project and half to Project 1).

A 20% runtime reduction was assumed with the installation of the 
occupancy sensors. The savings was calculated by taking the kW usage 
found in Project 1 and reduing the run time by 20% to 4,008 to obtain the 
kWh saved. The rebate amount was calculated using the $25/sensor 
prescriptive amount. The number of occupancy sensors was found on the 
as-built drawings.

N/A

The less efficient equipment in this case would 
have been not installing occupancy sensors at all. 
The additional up front cost of the sensors, 
however, was determined to be worth the energy 
savings that could be achieved by reduced run 
times. 

Docket No. 11-2128
Site: 2801 West Bancroft Street
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Customer Legal Entity Name:   The University of Toledo

Site Address: Carlson Library

Principal Address: 2801 West Bancroft Street

Unadjusted      
Usage, kwh  (A)

Weather Adjusted       
Usage, kwh  (B)

Weather Adjusted Usage 
with Energy Efficiency 

Addbacks, kwh 
 (c)

Note 1

2010 75,334,512 75,334,512 75,455,518
2009 84,645,244 84,645,244 84,766,250

Average 79,989,878 79,989,878 80,110,884

1 Carlson Library Energy Efficiency Lighting Uprgrade 01/11/2007 $384,723 $192,361 81,162                             81,162                            16                                      $12,960 $9,720

2 Carlson Library Occupancy Sensor Install 01/11/2007 $384,723 $192,361 39,844                             39,844                            -                                    $1,450 $1,088

-                                   -                                  -                                    

-                                   -                                  -                                    

-                                   -                                  -                                    

-                                   -                                  -                                    

-                                   -                                  -                                    

Total $769,445 121,006 121,006 16 $14,410 $10,808

Docket No. 11-2128
Site: 2801 West Bancroft Street

Notes

(2) The eligible rebate amount is based upon 75% of the rebates offered by the FirstEnergy Commercial and Industrial Energy Efficiency programs or 75% of $0.08/kWh for custom programs for all energy savings eligible for a cash rebate as defined in the PUCO order in Case NO.10-
834-EL-EEC dated 9/15/2010, not to exceed the lesser of 50% of the project cost or $250,000 per project. The rebate also cannot exceed $500,000 per customer per year, per utility service territory.

(1) Customer's usage is adjusted to account for the effects of the energy efficiency programs included in this application.  When applicable, such adjustments are prorated to the in-service date to account for partial year savings.

KWh Saved/Year (E)
eligible for incentiveProject NameProject 

Number
50% of Project Cost

$

Exhibit 2

Utility Peak Demand 
Reduction Contribution, 

KW  (F)

KWh Saved/Year (D)
counting towards utility 

compliance
Project Cost $In-Service Date

Eligible 
Rebate 

Amount (H)
$

Note 2

Prescriptive
Rebate

Amount (G)
$
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Exhibit 3 Utility Cost Test

UCT = Utility Avoided Costs / Utility Costs 

Project

Total Annual 
Savings, MWh

Utility Avoided 
Cost           

$/MWh

Utility Avoided 
Cost

$

Utility Cost
$

Cash Rebate
$

Administrator 
Variable Fee

$

Total Utility 
Cost

$
UCT

(A) (B) (C) (D) (E) (F) (G) (H)
1 81 308$             25,021$             1,773$           $9,720 $812 12,305$      2.0
2 40 308$             12,283$             1,773$           $1,088 $398 3,259$        3.77

Total 121 308$            37,304             3,546           $10,808 $1,210 15,564       2.4

Notes
(A) From Exhibit 2, = kWh saved / 1000
(B)

(C)  = (A) * (B)
(D)

(E)
(F)

(G)
(H) =(C) / (G)

The University of Toledo ~ Carlson Library
Docket No. 11-2128

Site: 2801 West Bancroft Street

This value represents avoided energy costs (wholesale energy prices) from the Department of Energy, Energy
Information Administration’s 2009 Annual Energy Outlook (AEO) low oil prices case. The AEO represents a
national average energy price, so for a better representation of the energy price that Ohio customers would
see, a Cinergy Hub equivalent price was derived by applying a ratio based on three years of historic national
average and Cinergy Hub prices.This value is consistent with avoided cost assumptions used in EE&PDR
Program Portfolio and Initial Benchmark Report, filed Dec 15, 2009 (See Section 8.1, paragraph a).

Represents the utility's costs incurred for self-directed mercantile applications for applications filed and
applications in progress. Includes incremental costs of legal fees, fixed administrative expenses, etc. 

= (D) + (E) + (F)

Based on approximate Administrator's variable compensation for purposes of calculating the UCT, actual
compensation may be less.

This is the amount of the cash rebate paid to the customer for this project.
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COMcheck Software Version 3.8.1

Interior Lighting and Power
Compliance Certificate

90.1 (2004) Standard

Section 1: Project Information

Project Type: New Construction
Project Title :

Construction Site: Owner/Agent: Designer/Contractor:

Section 2: Interior Lighting and Power Calculation

A
Area Category

B
Floor Area

(ft2)

C
Allowed

Watts / ft2

D
Allowed Watts

(B x C)

Common Space Types:Office - Open Plan 12368 1.1 13605

Common Space Types:Office - Enclosed 453 1.1 498

Post Office:Sorting Area 306 1.2 367

Common Space Types:Conference/Meeting/Multipurpose 9361 1.3 12169

Common Space Types:Lobby 1533 1.3 1993

Common Space Types:Active Storage 299 0.8 239

Common Space Types:Electrical/Mechanical 104 1.5 156

Common Space Types:Corridor/Transition 1259 0.5 630

Common Space Types:Classroom/Lecture/Training 2279 1.4 3191

Library:Reading Area 17751 1.2 21301

Library:Stacks 797 1.7 1355

Common Space Types:Restrooms 364 0.9 328

Common Space Types:Food Preparation 110 1.2 132

Total Allowed Watts = 55964

Section 3: Interior Lighting Fixture Schedule

A
Fixture ID : Description / Lamp / Wattage Per Lamp / Ballast

B
Lamps/
Fixture

C
# of

Fixtures

D
Fixture
Watt.

E
(C X D)

Common Space Types:Office - Open Plan (12368 sq.ft.)

Linear Fluorescent 1: 1A: 48" T8 32W / Electronic 3 101 72 7272

Compact Fluorescent 1: 10A: Triple 4-pin 42W / Electronic 1 7 42 294

Common Space Types:Office - Enclosed (453 sq.ft.)

Linear Fluorescent 1 copy 1: 1A: 48" T8 32W / Electronic 3 6 72 432

Post Office:Sorting Area (306 sq.ft.)

Linear Fluorescent 1 copy 2: 1A: 48" T8 32W / Electronic 3 4 72 288

Common Space Types:Conference/Meeting/Multipurpose (9361 sq.ft.)

Linear Fluorescent 1 copy 3: 1A: 48" T8 32W / Electronic 3 82 72 5904

Compact Fluorescent 1 copy 1: 10A: Triple 4-pin 42W / Electronic 1 82 42 3444

Compact Fluorescent 1 copy 1: 10B: Triple 4-pin 42W / Electronic 1 8 42 336

HID 1 copy 1: 15A: Metal Halide 50W / Standard 1 10 50 500

HID 3 copy 1: 19A: Metal Halide 50W / Standard 1 5 50 250

Compact Fluorescent 5: 17A: Triple 4-pin 42W / Electronic 4 4 168 672

Linear Fluorescent 2: 3A: 48" T8 32W / Electronic 2 25 48 1200

Compact Fluorescent 1 copy 2: 10C: Triple 4-pin 42W / Electronic 1 6 42 252

Compact Fluorescent 6: 20A: Twin Tube 55W / Electronic 2 2 110 220

Attachment A: ComCheck Output Report

Administrator
Attachment A: ComCheck Output Report
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Compact Fluorescent 6 copy 1: 20B: Twin Tube 55W / Electronic 4 10 220 2200

Common Space Types:Lobby (1533 sq.ft.)

Linear Fluorescent 1 copy 4: 1A: 48" T8 32W / Electronic 3 3 72 216

Compact Fluorescent 1 copy 2: 10A: Triple 4-pin 42W / Electronic 1 13 42 546

Common Space Types:Active Storage (299 sq.ft.)

Linear Fluorescent 1 copy 5: 1A: 48" T8 32W / Electronic 3 4 72 288

Common Space Types:Electrical/Mechanical (104 sq.ft.)

Linear Fluorescent 1 copy 6: 1A: 48" T8 32W / Electronic 3 2 72 144

Common Space Types:Corridor/Transition (1259 sq.ft.)

Linear Fluorescent 1 copy 7: 1A: 48" T8 32W / Electronic 3 10 72 720

Compact Fluorescent 1 copy 3: 10A: Triple 4-pin 42W / Electronic 1 14 42 588

Common Space Types:Classroom/Lecture/Training (2279 sq.ft.)

Linear Fluorescent 1 copy 8: 1A: 48" T8 32W / Electronic 3 8 72 576

Compact Fluorescent 1 copy 3: 10B: Triple 4-pin 42W / Electronic 1 14 42 588

Library:Reading Area (17751 sq.ft.)

Linear Fluorescent 1 copy 9: 1A: 48" T8 32W / Electronic 3 62 72 4464

Compact Fluorescent 1 copy 2: 10A: Triple 4-pin 42W / Electronic 1 44 42 1848

Compact Fluorescent 1 copy 2: 10B: Triple 4-pin 42W / Electronic 1 39 42 1638

Linear Fluorescent 4: 18A: 48" T8 32W / Electronic 6 6 148 888

HID 3: 19A: Metal Halide 50W / Standard 1 30 50 1500

Compact Fluorescent 5 copy 1: 17A: Triple 4-pin 42W / Electronic 4 6 168 1008

Linear Fluorescent 3: 5A: 48" T8 32W / Electronic 2 6 48 288

Library:Stacks (797 sq.ft.)

Linear Fluorescent 1 copy 10: 1A: 48" T8 32W / Electronic 3 8 72 576

Common Space Types:Restrooms (364 sq.ft.)

Linear Fluorescent 2 copy 1: 3A: 48" T8 32W / Electronic 2 8 48 384

Common Space Types:Food Preparation (110 sq.ft.)

Linear Fluorescent 2 copy 2: 3A: 48" T8 32W / Electronic 2 5 48 240

Total Proposed Watts = 39764

Section 4: Requirements Checklist

Lighting Wattage:

❑ 1. Total proposed watts must be less than or equal to total allowed watts.
   

      Allowed Watts
     

      Proposed Watts
     

      Complies
     

     55964      39764      YES

❑ 2. Exit signs 5 Watts or less per sign.

Controls, Switching, and Wiring:

❑ 3. Independent manual or occupancy sensing controls for each space (remote switch with indicator allowed for safety or security).

❑ 4. Occupant sensing control in class rooms, conference/meeting rooms, and employee lunch and break rooms.
    
Exceptions:

❑ Spaces with multi-scene control; shop classrooms, laboratory classrooms, and preschool through 12th grade classrooms.

❑ 5. Automatic shutoff control for lighting in >5000 sq.ft buildings by time-of-day device, occupant sensor, or other automatic control.
    
Exceptions:

❑ 24 hour operation lighting; patient care areas; where auto shutoff would endanger safety or security.

❑ 6. Master switch at entry to hotel/motel guest room.

❑ 7. Separate control device for display/accent lighting, case lighting, task lighting, nonvisual lighting, lighting for sale, and demonstration
 lighting.

❑ 8. Tandem wired one-lamp and three-lamp ballasted luminaires (No single-lamp ballasts).
    
Exceptions:

❑ Electronic high-frequency ballasts.

❑ Luminaires not on same switch.

❑ Recessed luminaires 10 ft. apart or surface/pendant not continuous.

❑ Luminaires on emergency circuits.

Voltage Drop:
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❑ 9. Feeder conductors have been designed for a maximum voltage drop of 2 percent.

❑ 10.Branch circuit conductors have been designed for a maximum voltage drop of 3 percent.

Interior Lighting PASSES: Design 29% better than code.

Section 5: Compliance Statement

Compliance Statement:  The proposed lighting design represented in this document is consistent with the building plans, specifications and

other calculations submitted with this permit application. The proposed lighting system has been designed to meet the 90.1 (2004) Standard

requirements in COMcheck Version 3.8.1 and to comply with the mandatory requirements in the Requirements Checklist.

Name - Title Signature Date

Section 6: Post Construction Compliance Statement

Record Drawings and Operating and Maintenance Manuals:

❑ 1. Construction documents with record drawings and operating and maintenance manuals provided to the owner.

Lighting Designer or Contractor Name Signature Date
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CI-200 Series Passive Infrared Ceiling Sensors

• ASIC technology reduces components and 
enhances reliability

• Pulse Count Processing eliminates false off 
without reducing sensitivity

• Detection Signature Analysis eliminates false 
triggers and provides immunity to RFI and EMI

• Low-profile design ensures a clean and 
uncluttered ceiling appearance

• User-adjustable time delay from 15 seconds to 
30 minutes by two-minute increments 

WattStopper’s CI-200 Series Passive Infrared (PIR) 
Ceiling Sensors provide 360° coverage to detect 
occupancy in the controlled area. These low-
profile sensors reliably control lighting in a variety 
of applications.

Coverage

Applications

Applications include open office spaces, computer 
rooms, conference rooms, classrooms and 
warehouses. Areas with high ceilings or with two-
level lighting can also be controlled. Due to low 
initial cost and the great energy saving potential, 
the sensors offer fast paybacks.

Operation

The CI-200 Series Sensors are 24 VDC and 
control lighting through WattStopper power 
packs. Utilizing the latest PIR technology, they 
turn lighting on when a difference is detected 
between the infrared energy from a human being 
in motion and the background space within the 
controlled area. After the area is vacated for a 
user-adjustable time delay, lighting automatically 
turns off.

DescriptionProduct 
Overview

Features • Sensitivity is programmed through a DIP switch 
which has four settings ranging from minimum 
to maximum

• Light-level output can create bi-level lighting 
for added convenience and energy savings

• Isolated relay can be used to interface with 
HVAC, EMS or an additional lighting load

• LED indicates occupancy detection

• Qualifies for ARRA-funded public works projects

Coverage from the CI-200 Series Sensors can 
reach up to 1200 square feet using the Extended 
Range Lens, and 500 square feet using the High 
Density Lens (circular pattern) for walking motion. 
For typical desktop-level activity, coverage can 
reach up to 300 square feet. 

Low-profile design

360° coverage

User-adjustable time 
delay and sensitivity 

Isolated relay for use with 
HVAC or other control systems

Built-in light  level sensor

ASIC enhances reliability and 
helps eliminate false triggers

Automatic or manual-on operation 
when used with a BZ-150 Power Pack

Attachment D: Occupancy Sensor Spec
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Attachment D: Occupancy Sensor Spec
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Wiring,
Mounting

 & Settings

Coverage

Pub. No. 3709 rev. 10/2009

Ordering 
Information

Specifications • Dual-element, temperature compensated 
pyroelectric sensor

• CI-200 contains isolated relay with N/O and N/C 
outputs; rated for 1 Amp at 24 VDC/VAC

• Adjustable digital time delay: 15 seconds to 30 
minutes with ± 2% tolerance

• Integrated light level sensor: 4-190 footcandles 
(43-2,045 lux)

• Mounting options: ceiling tile, round mud ring
• Max. CI-200s per power pack: B = 5, BZ = 7    

Max. CI-205s per power pack: B = 10, BZ = 13
• Dimensions: 3.3” x 2.2” (84mm x 56mm) 

diameter x depth; extends approximately .36” 
(9.1mm) from ceiling

• UL and cUL listed
• Five year warranty

Wiring Diagram

CI-200

CI-200-U

CI-200-1
CI-205
CI-205-U

CI-205-1
MB-1

MB-2

24 VDC

24 VDC
24 VDC

24 VDC
Industrial Mounting Bracket

Industrial Mounting Bracket for HID fixtures

Catalog No.              Voltage           Current      Coverage                                       Features

All units are white and use WattStopper power packs. Current consumption can be slightly 
higher when only one sensor per power pack is used.

20 mA

20 mA
11 mA

11 mA

360°; up to 1200 ft2 (111.5 m2)

360°; up to 500 ft2 (46.5 m2)
360°; up to 1200 ft2 (111.5 m2)

360°; up to 500 ft2 (46.5 m2)

Isolated relay, light level

Isolated relay, light level

Mounting

Extended Range Lens 
(Standard)
CI-200, CI-205

High Density Lens
CI-200-1, CI-205-1

DIP Switch Settings

Coverage Patterns
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