UNION BEACH BOARD OF
EDUCATION

District-Wide Energy Savings Plan

An ESCO Energy Savings Improvement Program

W WILLDAN



Contacts

Site Details

Address: Union Beach Board of Education
221 Morningside Ave, Union Beach, NJ
07735

Points of Georges Gahles

Contact: School Business Administrator

Phone: 732.264.3133
E-mail: ggahles@unionbeachschools.org

Willdan Energy Solutions Contacts

Address: 3910 Park Avenue, Suite 5
Edison, NJ 08820

Energy Rahul Sheth, EIT CEM Ning Yang, EIT

Team: Project Engineer Project Engineer
Phone: 609.866.1500 Phone: 347.213.9400
E-mail: rsheth@willdan.com E-mail: nyang@willdan.com

Matthew Velozo

Director

Phone: 718.938.7022

E-mail: mvelozo@willdan.com

Dates:

04/05/2022 — Draft for 3™ Party Review
05/06/2022 — 3" Party Review REV1
06/21/2022 — 3" Party Review REV2
07/19/2022 — 3" Party Review REV3



mailto:rsheth@willdan.com
mailto:mvelozo@willdan.com
mailto:nyang@willdan.com

Section 1.
Section 2.
Section 3.
Section 4.
Section 5.
Section 6.
Section 7.
Section 8.

Table of Contents

EXECULIVE SUMIMAIY ..ooiiiiiiiiiiee ettt st nne e 1
Facility INfOrmation..........cooi i 11
Utility Summary and Benchmarking ........cccoccovoeiiinniiiese e 23
Energy Conservation Measures (ECMS).......ccccocviieiiiieiiein e 33
Utility and Other Rebates and Incentives Available for Project.............. 42
Measurement and Verification (M&V) Plan .........cccceovevviieiieie e 46
Project Development and Management OVErview ...........cccccceevveieevvesneenne 51
APPENAICES ..ottt 59



List of Tables

Table 1: Union Beach Memorial SChool ENEIgY SAVINGS .....ccvciveiiiiiieiiieeieieesiese e se e eesse e st et sne e e e saesne e e 2
Table 2: Union Beach Adult SChOOI ENEIGY SAVINGS ......c.civiiiiiiiiiirieieisientes et 2
Table 3: Union Beach Board OffiCe ENErgy SAVINGS .......ciiriiiriiriiiriiieisiesiese st 2
Table 4: Energy Conservation Measures for Union Beach Schools for 15-year plan ........c.cccocevevvievv e 3
Table 5: Energy Savings for Union Beach Schools for 15-year plan ........ccccccoeviiieiiiiiie s 4
Table 6: Union Beach BOE FOIM | 15-YEAI PIAN ......ccueiviiiiiiiiiieceiriee et 5
Table 7: Union Beach BOE FOIrm I 15-Yar PIAN ......c.ooviiiiiiiiee e 6
Table 8: Union Beach BOE FOrm I 15-YAr PIAN.......ccccveiiiiie ettt sttt sne e sn e 7
Table 9: Union Beach BOE FOrmM IV 15-YEar PIAN ......cucceiiiiiiece ettt ettt te e anees 8
Table 10: Union Beach BOE FOrmM V 15-YEar PIAN......c.cciiiiiiiiiiiiieieeieee e 9
Table 11: Union Beach BOE FOrm VI 15-YEAr PIAN ....c.cciiiiiiiiiiiiiitiicree st s 10
Table 12: Union Beach Memorial School mechanical SChedule ... 15
Table 13: Union Beach Memorial School pump/motor SChedule ............ccuveveiiecie e 15
Table 14: Union Beach Adult School mechanical SChedUle ............ccoiiiiiiiiii s 18
Table 15: Union Beach Adult School pump/motor SChedUIE ..o 19
Table 16: Union Beach BOE Office mechanical SChedUIE .............ccoviiiiiiiic s 22
Table 17: LSt OF SCROOIS ..ottt nn e 23
Table 18: District-Wide ULility BaSElING .........cooiiiiiiiiiieee bbb 23
Table 19: Union Beach Memorial SChool EIBCIIIC USAQE .......curviiiiriiiiiriiictnieerie s 24
Table 20: Union Beach Memorial SChool Natural Gas USAQE ........ccvevviieiieiieiiesieese e ee e se e ve e envesraesneens 25
Table 21: Union Beach BOE Office EIECIHC USAQE........ccviiieiie ettt ste e st sve e e snsesreennaens 27
Table 22: Union Beach BOE Office NAtUral Gas USAQE ......c.uuvrviiriiriiiiiiriiieiisieieie sttt 28
Table 23: Union Beach Adult SChOOI EIECLITC USAGE.........couiiiiiriiiiirieisierieeseee s 30
Table 24: Union Beach Adult SChool Natural Gas USAJE .........ueiveieiieiiiiie e seesteeseese e see e steesre e envesnvesraesnaens 31
Table 25: Union Beach Memorial SChOOI ECIMS .........oovoiiiiiiiiiiiicee s 33
Table 26: Union Beach AdUlt SCOOI ECMS........coiiiiiiiiiiiee sttt 38
Table 27: Union Beach BOE OffiCe ECIMS .....c.ooiiiiiiiiiiieereet sttt 39
Table 28: Optional ECMS NOt CONSIABIEA. .......c.viuiiiiitiiteiietieee ettt bttt bbbt e e sae e 40
Table 29: DiStriCt-Wide DI INCENTIVES. .....ccueiiiiiie ettt b ettt e et bbb ne et et b sae e 43
Table 30: District-Wide SMAartStart INCENTIVES ..........coiiiiiiieiriee sttt 44
Table 31: DIStrict-Wide PIM INCENTIVES .....cviiiiiiiiiiieii ettt sttt bbb 44
Table 32: District-Wide ULility BASEIINE .........cc.oiuiiiiiiiiieee et ettt sae s 47



List of Figures

Figure 1: Union Beach Memorial SCROOL .............cooiiiiiiiiiie bbb 11
Figure 2: Union Beach Memorial School EXterior CONItIONS ..........ccoveiveiiieiieiisese e 11
Figure 3: Union Beach Memorial SChool BOIler PIANt L..........cccooiiiiiiiiieeieeesee e 13
Figure 4: Union Beach Memorial SChool BOIler PIANt 2 ..o 13
Figure 5: Union Beach Memorial SChool HVAC SYSIEMS (1) ...c.ooveiiiiiiiieiieieiee e se e see et nnens 14
Figure 6: Union Beach Memorial SChool HVAC SYStEMS (2) ...c.vovveiviiiiiiecieieiee e ste e sie e st snens 14
Figure 7: Union Beach Memorial SChool DOMESLIC NOT WALEN .........ccoiiriiiiiiei i 16
Figure 8: Union Beach AdUIT SCNOOL...........cooiiiiii bbb 17
Figure 9: Union Beach Adult SChool exXterior CONAIIONS...........coeiiiiiiiiiie et nre s 17
Figure 10: Union Beach Adult School exterior CONAItIONS..........c.ccciiieiieiice e 18
Figure 11: Union Beach Adult SChool HEALING SYSIEM ......eiviiiiiiiiieiesie e 18
Figure 12: Union Beach Adult SChOOI DWH SYSIEM .......ooiiiiie ettt ae e sneas 19
Figure 13: Union Beach BOE OffiCe.......cc.iiiiiicice ettt te et e st e te e te e teennennees 20
Figure 14: Union Beach BOE Office exXterior CONGItIONS .........ccuiiriiiiiriiiieieese e 20
Figure 15: Union Beach BOE Office eXterior CONGITIONS.........ccoiiriiiierieiieieesie e 21
Figure 16: Union Beach BOE Office Co0liNg SYSIEMS (1)....ccveieiiieiiiiiesieesie et e et sne et e et 21
Figure 17: Union Beach BOE Office COOliNG SYSIEMS (2)....ccvveiieiieiiiiie et e e sta et 21
Figure 18: Union Beach BOE Office DHW SYSIEIMS.........cviiiiiiiieiieesie ettt 22
Figure 19: Union Beach Memorial School Electric Usage (KWh, KW) ..o 25
Figure 20: Union Beach Memorial School Natural Gas Usage (Therms) ........cccoovvieiieiieie e 26
Figure 21: Union Beach Memorial School End use BreakdOWN ............c.ccveiieiiiiieiic e 26
Figure 22: Union Beach BOE Office Electric Usage (KWh, KW) ........cccooiiiiiiiiieee e 27
Figure 23: Union Beach BOE Office ENd USEe BreakaAOWN .......c.cceiiiiiiiiiiieieisie e 28
Figure 24: Union Beach BOE Office Natural Gas Usage (tNermMS) .........ccouiireiiiiniiiieneeseee e 29
Figure 25: Union Beach Adult School Electric Usage (KWh, KW) .......ccoiieiiiiiie e 31
Figure 26: Union Beach Adult School Natural Gas Usage (therms) .........ccocveiiiie i 32

Figure 27: Union Beach Adult School Natural Gas Usage End use Breakdown.............ccccovevrineienneinneennceenns 32


file:///C:/Users/rsheth/Box/WES-EDI-Shared/General/ESIP%20Projects/Union%20Beach%20BOE/1.%20Calculation/3rd%20Party%20Review/Union%20Beach%20ESIP.docx%23_Toc102727687
file:///C:/Users/rsheth/Box/WES-EDI-Shared/General/ESIP%20Projects/Union%20Beach%20BOE/1.%20Calculation/3rd%20Party%20Review/Union%20Beach%20ESIP.docx%23_Toc102727694

Union Beach Public Schools
Energy Saving Plans Report

Section 1. Executive Summary

Willdan Energy Solutions was selected by Union Beach Board of Education in June 2021
for engineering services related to the development of an Energy Savings Plan (ESP) to
be used in an Energy Savings Improvement Program (ESIP). The scope of work is to
develop an ESP for Union Beach district’s three (3) buildings. This report includes ECMs
that were based on site surveys, data collection, consulting facility personnel and
reviewing baseline utility bills. This report includes a financially viable plan to implement
the Energy Conservation Measures (ECMs) and achieve operational energy savings to
comply with the requirements of New Jersey Energy Savings Improvement Program (NJ
ESIP) in accordance with NJ PL2012, c.55.

The main requirement of NJ ESIP is to justify cost estimate and energy saving
calculations for all the proposed ECMs that will pay for itself through energy savings over
twenty (20) years. Pursuant to the NJ ESIP Law, N.J.S.A. 18A:18A-4.6(d)(2), the ESP
shall:

e Contain the results of an Energy Audit.

e Describe the ECMs that will comprise the program.

e Estimate greenhouse-gas reductions resulting from those energy savings.

¢ Include an assessment of risks involved in the successful implementation of the
plan.

e |dentify the eligibility for, and the costs and revenues associated with the PIJM
Independent System Operator for demand response and curtailable service
activities.

¢ Include schedules showing calculations of all costs of implementing the proposed
energy conservation measures and the projected energy savings.

¢ |dentify maintenance requirements necessary to ensure continued energy savings
and describe how they will be fulfilled.

The purpose of this ESP report is to provide a district-wide NJ Do-It-Yourself (DIY) ESIP
project with all the ECMs. There were many energy conservation measures evaluated
during development of this ESP, and after careful consideration the list of ECMs were
included in this report. This ESP is structured to comply with the ESIP Law with all the
necessary information to make a firm decision. The possible areas of energy savings for
Union Beach BOE, as described initially, are as follows:

e Lighting

e Unit Ventilators

e Boilers

e Solar

e Rooftop Units and Air Handling Units
e BMS

e Hot Water System

1|Page
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Union Beach Public Schools
Energy Saving Plans Report

Willdan Energy Solutions has carefully considered the above possible areas of energy
improvement and assessed the schools to present a feasible ESIP project. The energy
cost savings for all schools have been derived through detailed energy analysis using
both spreadsheet calculations. The following tables highlight the overall energy savings
per school. Note that the savings table does not include onsite electric generation
potential from installation of solar PV panels.

Table 1: Union Beach Memorial School Enerii Savings Table 3: Union Beach Board Office Enerii Savinis

Annual Electric Energy | 248,470 | kWh Annual Electric Energy 7,686 | kWh
gr;rrlquaarllflectric 116 | kw ggr;;;r:dElectric KW
Annual Natural Gas 16,655 | therms Annual Natural Gas therms
ég\rll;z;lsUtility Cost $41,591 ég\r/]it:%lsUtility Cost $899

Table 2: Union Beach Adult School Enerii Savings
Annual Electric Energy 19,581 | kWh
gzmﬁ!flectnc KW
Annual Natural Gas therms
/é\zcit:lzlsunllty Cost $2.289
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Union Beach Public Schools
Energy Saving Plans Report

Based on the Energy Conservation Measures (ECMs) included in this Energy Savings Plan, the following tables highlight the overall
savings district-wide. The measures considered in this ESP could result in an annual utility savings of 275,736 kWh of electricity and
16,655 therms of natural gas. The project will also reduce energy cost by $829,505 over the life of the project. This project is estimated
to receive a maximum financial incentive of $1,381,821 from NJOCE programs and PJM’s Demand Response (DR) Program. This
project shall also reduce Operational and Maintenance cost by $245,000. Additionally, these energy savings will result in a net reduction
of greenhouse gases and will reduce the school district’s carbon footprint by 508,361 Ibs of CO2 annually.

Conservation Measures for Union Beach Schools for 15-year plan

Union

Table 4: Energ

ECM Description Vemorial  Board office  School
School
ECM#1 — LED Lighting X X X
ECM#2 — High Efficiency Boilers X
ECM#3 — Direct Install covered Roof top Units X
ECM#4 — Additional Rooftop Units X
ECM#5 — Building Management System (BMS) X
ECM#6 — Unit Ventilators X

3|Page W WILLDAN



Measure

Table 5: Energy Savings for Union Beach Schools for 15-year plan

Annual Estimated Savings 15-Year Plan

Union Beach Public Schools
Energy Saving Plans Report

Estimated Implementation

Estimated Simple Payback

Electricity Annual Natural Gas (;ost Hard Cost ($) Period (Years)
(kWh) Demand (kW) (Therms) Savings ($)

ECM -1 | LED Lighting 213,242 54 - $24,932 $102,201 4.1
ECM - 2 | High Efficiency Boilers - - 15,763 $11,869 $467,807 39.4
ECM - 3 | Direct Install covered Rooftop Units 1,862 2 - $218 $55,874 256.7
ECM - 4 | Additional Rooftop Units 3,179 3 - $372 $282,150 759.1
ECM - 5 | Building Management System (BMS) 13,214 - 892 $2,217 $52,112 23.5
ECM - 6 | Unit Ventilators 44,239 56 - $5,172 $1,526,400 295.1

Total 275,736 116 16,655 $44,779 $2,449,807 54.7

In accordance with the NJ ESIP process, the next step in the project development phase is for Willdan to work with Union Beach BOE,
to select the desired ECMs based on the Union Beach BOE'’s goals and objectives. The selection will consider project cost, projected
energy saving and operation savings, available financing options at the time of the agreement, interest rates, length of term and Union
Beach BOE’s priorities, which will all play a part in the final selection and cash flow of ECMs. The definitive requirement under NJ
PL2012, c. 55 is that the project is self-funding within the 15-year term as outlined in legislation.

Overall, it is evident that Union Beach BOE is well positioned to implement a program that will upgrade facility equipment, while funding
itself within the requirements of the law. We look forward this opportunity to partner with Union Beach BOE to improve the comfort and
efficiency of your facilities through the successful implementation of this Energy Savings Plan.

4|Page
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Union Beach Public Schools
Energy Saving Plans Report

Willdan is supporting Union Beach Board of Education with a percentage of
implementation costs through ESIP. From a list of improvements and additions, the
chosen ECMs under this ESP have yield the following savings and cash flow.

Table 6: Union Beach BOE Form | 15-year plan
Form |
ESCO'S PRELIMINARY ENERGY SAVINGS PLAN (ESP)
GENERAL INFORMATION: CONTRACTOR

UNIONBEACH BOE

ENERGY SAVINGS IMPROVEMENT PROGRAM

1. Name of Firm Willdan Energy Solutions

2. Address 3910 Park Ave, Suite 5, Edison NJ 08820
3. Contact Person Matthew Velozo

4. E-mail mvelozo@willdan.com

Lead Personnel for this project (persons who will have supervisory or other responsibility for the
work to be performed

Name Title

Matthew Velozo Program Manager

Rahul Sheth CEM EIT IGA Team Lead

Nick Hesser PE QA/QC

Robert Braun PE Principal in charge
5|Page
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Union Beach Public Schools
Energy Saving Plans Report

Table 7: Union Beach BOE Form Il 15-year plan
FORM II

ESCO’s PRELIMINARY ENERGY SAVINGS PLAN (ESP):
ENERGY CONSERVATION MEASUREs (ECMs) SUMMARY FORM

Union Beach BOE
ENERGY SAVING IMPROVEMENT PROGRAM
ESCO Name: Willdan Energy Solutions
Proposed Preliminary Energy Savings Plan: Base Project 15 years @ 2.5%

Estimated Estimated Estimated
Installed Hard Annual Simple

Energy Conservation Measures

Costs (1) Savings Payback
() () (Yrs)

ECM#1 - LED Lighting $102,201 $24,932 4.1
ECM#2 - High Efficiency Boilers $467,801 $11,869 39.4
ECM#3 - Direct Install RTU $55,874 $218 256.7
ECM#4 - Additional High Efficiency Rooftop Units $282,150 $372 759.1
ECM#5 - Building Management System (BMS) $52,112 $2,217 23.5
ECM#6 — Unit Ventilators $1,526,400 $5,172 295.1
Project Summary: $2,449,807 | $44,779 | 54.7
(1) The total value of Hard Costs is defined in accordance with standard AIA
definitions that include: Labor Costs, Subcontractor Costs, Cost of Materials and
Equipment, Temporary Facilities and Related Items, and Miscellaneous Costs such
as Permits, Bonds Taxes, Insurance, Mark-ups, Overhead, Profit, etc.
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Table 8: Union Beach BOE Form Il 15-year plan

FORM llI
ESCO’s PRELIMINARY ENERGY SAVINGS PLAN (ESP):
PROJECTED ANNUAL ENERGY SAVINGS DATA FORM
Union Beach BOE
ENERGY SAVING IMPROVEMENT PROGRAM
ESCO Name: Willdan Energy Solutions
Proposed Preliminary Energy Savings Plan: Base Project 15 years @ 2.5%

ESCO Developed Baseline (Units) P Annual o
Energy/Water Baseline Savings Savings
(Costs $) : (Costs $)

(Units) ®)

Electric Demand (kW) 216 116 $5,955
Electric Energy (kWh) 217,787 $125,120 | 275,736 $32,456
Natural Gas (ccf) 34,948 $36,241 16,061 $12,541

Water (Gallons) 679,875 $12,918 3,229 S61

AVOIDED EMISSIONS Provide in Pounds (Lbs)

NOX
SO; 1,792 Lbs.

CO: 613,984 Lbs.

(1) ESCOs are to use the rates provided as part of this RFP to calculate Avoided Emissions.
Calculation for all project energy savings and greenhouse gas reductions will be conducted

in accordance with adopted NJBPU protocols

(2) “ESCOs Developed Baseline”: Board’s current annual usages and costs as determined by
the proposing ESCO; based off Board’s utility information as provided to proposing ESCO.

(3) “Proposed Annual Savings”: ESCOs proposed annual savings resulting from the Board’s

implementation of the proposed ESP, as based upon “ESCOs Developed Baseline”.

TiPage W WILLDAN




Union Beach Public Schools
Energy Saving Plans Report

Table 9: Union Beach BOE Form |V 15-year plan

FORM IV
ESCO’s PRELIMINARY ENERGY SAVINGS PLAN (ESP):

PROJECTED ANNUAL ENERGY SAVINGS DATA FORM
IN MMBTUs

ESCO’s PRELIMINARY ENERGY SAVINGS PLAN (ESP):
PROJECTED ANNUAL ENERGY SAVINGS DATA FORM

Union Beach BOE
ENERGY SAVING IMPROVEMENT PROGRAM

ESCO Name: Willdan Energy Solutions

Proposed Preliminary Energy Savings Plan: Base Project
15 years @ 2.5%

The projected annual energy savings for each fuel type
MUST be completed using the following format. Data
should be given in equivalent MMBTUSs.

ESCO ESCO

ENERGY Developed EoeE Comments

Savings

Baseline
Annual

Electric Energy
(MMBTUS) 74,309 94,081
Natural Gas
(MMBTUs) 4,813 1,606

NOTE: MMBTU Defined: A standard unit of measurement
used to denote both the amount of heat energy in fuels
and the ability of appliances and air conditioning
systems to produce heating or cooling.
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Union Beach Public Schools
Energy Saving Plans Report

Table 10: Union Beach BOE Form V 15-year plan

FORM V
ESCO’s PRELIMINARY ENERGY SAVINGS PLAN (ESP):
ESCOs PROPOSED FINAL PROJECT COST FORM FOR 15-year

Union Beach BOE
ENERGY SAVING IMPROVEMENT PROGRAM

ESCO Name: Willdan Energy Solutions
Proposed Preliminary Energy Savings Plan: Base Project 15 years @ 2.5%
PROPOSED CONSTRUCTION FEES

Fee Category Fees @ Dollar ($) Value

Estimated Value of Hard Costs @: $2,449,807

Project Service Fees

Investment Grade Energy Audit $97,992
Design Engineering Fees $146,988
Construction Management & Project Administration $122,490
System Commissioning $24,498
Equipment Initial Training Fees $9,799
ESCO Overhead $134,739
ESCO Profit $61,245
Project Service Fees Sub Total $597,753
Other costs $-
TOTAL FINANCED PROJECT COSTS: $3,047,560

PROPOSED ANNUAL SERVICE FEES

Fee Category Fees @ Dollar ($) Value

SAVINGS GUARANTEE (OPTION)

ENERGY STAR™ Services (optional) $30,623
Post Construction Services (If applicable) Included Above
Performance Monitoring Included Above
On-going Training Services Included Above
Verification Reports Included Above
TOTAL FIRST YEAR ANNUAL SERVICES $30,623
NOTES:

(1) Fees should include all mark-ups, overhead, and profit. Figures stated as a range will NOT be
accepted.

(2) The total value of Hard Costs is defined in accordance with standard AIA definitions that include:

Labor Costs, Subcontractor Costs, Cost of Materials and Equipment, Temporary Facilities and Related
Items, and Miscellaneous Costs such as Permits, Bonds Taxes, Insurance, Mark-ups, Overhead and
Profit, etc.

P
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Union Beach Public Schools
Energy Saving Plans Report

Table 11: Union Beach BOE Form VI 15-year plan

FORM VI 15-Year Plan
ESCO’s PRELIMINARY ENERGY SAVINGS PLAN (ESP):
ESCO's PRELIMINARY ANNUAL CASH FLOW ANALYSIS FORM

Union Beach BOE

ENERGY SAVINGS IMPROVEMENT PROGRAM
ESCO Name: Willdan Energy Solutions

Proposed Preliminary Energy Savings Plan: Base Project 15 years @ 2.5%

Note: Respondents must use the following assumptions in all

financial calculations:

(a) The cost of all types of energy should be assumed to inflate at 2.4% gas, 2.2% electric

per year; and
1. Term of Agreement: 15 years

2. Construction Period @ (months):

3. Cash Flow Analysis Format:

Energy

(180 Months)

12

Operational

Rebates/

Solar PPA

Total Annual Savings

Annual Project

4. ESP Fee $597,753
7. Bond Fee $20 000
8. Legal Fee $20,000
9. Third Party
Fee $2,200
10. Project
Hard Costs $2,449,807
11. District
Contribution $1,088,000

. Interest Rate to Be
gr_olect Cost - Used for Proposal

) $1,999,560 Purposes: 2.75%
Annual Annual Energy Net Cash-

Flow to

Cumulative

Savings Savings Incentives Sese Client Gzl [Hiy
Installation $36,801 $- $36,801 $36,801 $36,801
1 $44,997 $85,000 $1,381,821 $0 $1,511,818 $162,833 $1,193 $37,993
2 $46,012 $85,000 $1,354 $0 $132,366 $162,833 $1,193 $39,186
3 $47,050 $25,000 $1,354 $0 $73,404 $162,833 $1,193 $40,378
4 $48,111 $25,000 $1,354 $0 $74,465 $162,833 $1,193 $41,571
5 $49,196 $25,000 $0 $74,196 $162,833 $1,193 $42,763
6 $50,306 $0 $50,306 $162,833 $1,193 $43,956
7 $51,441 $0 $51,441 $162,833 $1,193 $45,149
8 $52,602 $0 $52,602 $162,833 $1,193 $46,341
9 $53,789 $0 $53,789 $162,833 $1,193 $47,534
10 $55,002 $0 $55,002 $162,833 $1,193 $48,726
11 $56,243 $0 $56,243 $162,833 $1,193 $49,919
12 $57,513 $0 $57,513 $162,833 $1,193 $51,112
13 $58,810 $0 $58,810 $162,833 $1,193 $52,304
14 $60,138 $0 $60,138 $162,833 $1,193 $53,497
15 $61,495 $0 $61,495 $162,833 $1,193 $54,689
Totals $829,505 | $245,000 | $1,385,884 $0 $2,460,389 $2,442,500 $54,689

NOTES:

‘(‘1) Includss: Hard costs and project service fees defined in ESCO’s PROPOSED

(2':)0!\1%“’;')Zyments are made by Board during the construction

?3e)nTohciLS figure should equal the value indicated on the ESCO’s PROPOSED “FORM V”. DO NOT include in the Financed Project

(Czl(;s'l'the Township did not provide additional cost for project including costs for legal fees, financing fees, and bond consulting. These costs will be included in the

final Energy Savings Plan.

(5) As of July 1, 2021, all of former NJ Clean Energy Program incentive programs transitioned over to the investor-owned gas and electric utility companies.

Subsequently, the BPU is requiring that all ESIP projects consult with the DCA and follow all DCA guidance regarding the procurement of all subcontractors.

10|Page

W WILLDAN
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Section 2. Facility Information

Union Beach Memorial School

Union Beach Memorial School (Memorial
School), built in 1955, is a one-story, 104,223
square foot building. The school is comprised of
various space types such as classrooms, offices,
media center, auditorium, cafeteria, gym, clinic,
locker rooms, mechanical rooms, corridor, and
stairwells. The facility is 100% heated centrally
and only 40% cooled.

The facility is occupied year-round with school
hours from 7:00 am to 6:00 pm, Monday to
Friday. The school has an occupancy of 640
students accompanied with 61.7 staff members.

Figure 1: Union Beach Memorial School

Building Condition

Envelop

Building walls are concrete block over structural steel with a brick fagade. The roof is flat
and covered with white rubber membrane and is in good condition. Most of the windows
are double glazed and have aluminum frames. The glass-to-frame seals are in fair
condition. The operable part of many windows does not hold position when lifted. Also,
window film is flaking off from a significant number of windows. The metal panels below
some windows are in poor condition; several metal panels on classroom exterior walls
are rusted and in poor condition. Exterior doors have aluminum frames and are in good
condition with functional door seals.

- oy - - - .
Exterior walls and Panel below windows in Exterior doo

;
windows poor condition

Figure 2: Union Beach Memorial School Exterior conditions
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Lighting

The primary interior lighting system uses 32-Watt linear fluorescent T8 lamps. There are
also several 40watt T12 linear fluorescent tube lamps and compact fluorescent lamps
(CFL). In addition, there are some 4-foot LED tubes, a few LED fixtures and a few 32-
Watt U-shaped T8 fluorescent lamps. The multi-purpose room/cafeteria has 250-Watt
metal halide lamps. Fixture types include 1-lamp, 2-lamp, 3-lamp, and 4-lamp, 4-foot-long
troffer, recessed and surface mounted fixtures. Most fixtures are in good condition. All
exit signs are LED type. Interior lighting levels in 34 classrooms with 3-lamp and 4-lamp
T8 and T12 fixtures were found to be higher than the recommended lighting level of 30-
foot to 50 foot-candles and were judged over lit. Besides being visually uncomfortable,
over lit spaces lead to excess energy consumption. When the school upgrades additional
lighting to LED, it is recommended that the school facility staff work with the contactor to
ensure that lighting levels are not excessive. Lighting fixtures in five classrooms, three
restrooms, an electrical closet and janitor closet were noted to be controlled by wall-
mounted occupancy sensors. All the remaining interior lighting are manually controlled by
wall switched. Exterior fixtures include several wall mounted fixtures containing metal
halide lamps, some LED wall mounted fixtures, a few wall mounted fixtures with compact
fluorescent lamps and several linear fluorescent tube lamps mounted under the solar PV
canopy. All exterior fixtures are timer controlled. Very few of the exterior lighting lamps
are functional. Most of the metal halide lamps, compact fluorescent lamps and linear
fluorescent tubes under the solar PV canopy have burned out. Existing line-by-line fixture
table is attached as an appendix.

Wa

metal hatide lam CFl meltd

|

Figure 3: Union Beach Memorial School Existing Lighting
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Mechanical

The heating load for the school is served with two boiler plants. First boiler plant consists
of two (2) gas-fired non-condensing boilers, one (1) hot water supply pump, five (5) hot
water return pumps. The supply and return pumps are in series with no redundancy. Each
boiler is equipped with its own factory mounted controller. From discussion with plant
operator, it appears that boiler operation is configured manually at their respective local
control panels. The boilers are beyond its service life. Willdan recommends replacing
existing boiler with condensing boilers. Substantial Insulation was found missing in the
hot water pipes and boiler vent breeching duct portions.

TS = & e

F’igure-?,: Union Beach l\/IemorISchooI Boiler Plant1

The second boiler plant consists of three (3) RBI Water Heaters condensing boilers, two
(2) duty-standby set of two (2) hot water supply pumps, and a set of hot water return
pumps, duty-standby. Each boiler is equipped with its own factory mounted controller.
Boilers are controlled by a pneumatic system. The boilers are 15 years old and in fair

operating condition based on visual inspection.
; =l
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Two boiler plants serve different section of the school. There are two separate hydronic
loops, both operating as hot water serving unit ventilators at different sections of the
building. There is no VFD control on the distribution pumps. The pumps are manually
controlled by the facility personnel.

Several spaces in the school are served by gas-fired Make-up Air Units (MAU), including
the kitchen, locker room, and gym hallway bring in fresh air to the school and surrounding
areas, manually controlled by facility personnel.

Figure 5: Union Beach Memorial School HVAC Systems (1)

Unit ventilators are the majority heating system present in the schools that condition fifty
(50) classrooms, the child study team office, and the facility manager’s office, a total of
53 UVs. They are equipped with ¥2 HP motors with pneumatically controlled OA dampers,
zone valves. There are eight (8) UVs which were installed about 10 years ago. The rest
of the UVs were original to the building. Each classroom is equipped with one (1) window
AC unit installed for cooling only purposes.

Figure 6: Union Beach Memorial School HV Systems (2)
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The school has several packaged Rooftop Units (RTUs) as shown in figure 13. They
serve spaces like the few classrooms, media center, cafeteria, all purpose room, and
common area.

Table 12: Union Beach Memorial School mechanical schedule
Cooling

Capacity per
Unit (Tons)

Heating
Capacity per
Unit (mbh)

System

Location Quantity

Area(s)/System(s) Served

System Type

Roof Locker Room 1 Furnace - 150,000

Roof Locker Room 1 Furnace - 150,000

Roof Gym hallway 1 Furnace - 100,000

Roof 1-6 classroom and hallway 1 RTU 26 -

Roof Media Center & Common Area 1 RTU 20 -

Roof Media Center & Common Area 1 RTU 16 -

Roof Cafeteria & all purpose room 1 RTU 20 -

Roof Cafeteria & all purpose room 1 RTU 20 -

Roof Cafeteria 1 Furnace - 100,000

Roof Gym 1 RTU 15 320,000

Roof Gym 1 RTU 15 320,000
Classroom Classroom 50 Unit Ventilator - unknown
Classroom Classroom 50 Window AC 1to2 -

Table 13: Union Beach Memorial School pump/motor schedule

Full Load
Efficiency

Area(s)/System(s)

Location Motor Quantity Motor Application

Served

Boiler Room | Hydronic Heating 1 Hot Water Supply 3 86.5%
Boiler Room | Hydronic Heating 1 Hot Water Supply 3 89.5%
Boiler Room | Hydronic Heating 1 Hot Water Supply 3 89.5%
Boiler Room | Hydronic Heating 1 Hot Water Supply 3 89.5%
Boiler Room | Hydronic Heating 1 Hot Water Return 7.5 91.0%
Boiler Room | Hydronic Heating 1 Hot Water Return 7.5 89.5%
Boiler Room 2 | Hydronic Heating 1 Hot Water Supply 1.5 86.5%
Boiler Room 2 | Hydronic Heating 1 Hot Water Return 0.5 85.5%
Boiler Room 2 | Hydronic Heating 1 Hot Water Return 0.5 85.5%
Boiler Room 2 | Hydronic Heating 1 Hot Water Return 0.5 85.5%
Boiler Room 2 | Hydronic Heating 1 Hot Water Return 0.75 85.5%
Boiler Room 2 | Hydronic Heating 1 Hot Water Return 0.75 85.5%
Boiler Room 2 | DHW Circulator 1 DHW Pump 0.04 86.5%

Building Management System (BMS)

Building management system (BMS) controls the RTUs, eight (8) newer unit ventilators.
The system allows equipment scheduling space temperatures, unit ventilation operation,
and heating hot water loop temperature monitoring and control.

Domestic Water Heater (DWH)

There are two (2) tanked water heaters that produce hot water for the entire school
including restroom, locker rooms and kitchen. Both units were recently installed and are
equipped with multiple fractional HP circulating motors. There is very small amount of gas
being used for domestic water heating as observed from gas consumption during non-

heating months.
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Figure 7: Union Beach Memorial School Domestic hot water

Kitchen Equipment

The kitchen has a mix of gas and electric equipment that is used to prepare and store
meals for students. Most of the cooking is done using the electric convection ovens and
a gas steamer. Also, there are two electric insulated food holding cabinets. The kitchen
has one walk-in cooler and one walk-in medium temperature freezer. In addition, there is
one stand-up, glass door refrigerator chest, and freezer chest. All equipment is in good
condition.

Plumbing Fixtures
The restrooms, locker rooms and kitchen are equipped with standard flowing plumbing
fixtures. Union Beach School District does not pay for its water or sewer discharge.

On-site Generation

UnionBeach has an existing PPA contract that provides on-site renewable energy to the
school. Additionally, the PV system has reduced the school’s peak demand under 200kW.
The entire system provided offsets 65% of the electrical usage currently. The current PPA
contract ends in the year 2026.
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Union Beach Adult School

Union Beach Adult School (Union Beach AS) is
a one-story, 9,000 square foot building that was
built in 1852. The building is 100% heated and
only 10% cooled. The building is currently
unoccupied and serves as a storage space.

Building Condition

Envelope

Building walls are concrete block over structural steel with a brick facade. The roof is
pitched and covered with clay tiles. Most of the windows are double glazed and have
aluminum frames. The glass-to-frame seals are in fair condition. The operable window
weather seals are in fair condition. Exterior doors have metal frame and are in good
condition with door seals in good condition.

. L » A-
Building entrance Windows Exterior brick wall Exterior doo

Figure 9: Union Beach Adult School exterior conditions

Lighting

The primary interior lighting system uses 32-Watt linear fluorescent T8 lamps. There are
also several 40-Watt T12 fixtures. Additionally, there are some U-shaped fluorescent
lamps. Typically, T8 fluorescent lamps use electronic ballasts and T12 fluorescent lamps
use magnetic ballasts. Fixture types include 2-lamp or 4-lamp, 2-foot, 4-foot, and 8-foot-
long troffer and surface mounted fixtures. All exit signs are LED. Interior lighting levels
were found to be sufficient.
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Figure 10: Union Beach Adult School exterior conditions

Mechanical

One Aerco 707 MBh output hot water boiler serves the building space heating load. The
boiler is the condensing type with a nominal efficiency of 91.0%. The boiler was
installed in 2013 and is in good condition. Heating hot water is supplied throughout the
building by six small, fractional hp circulation pumps. The boilers and pumps provide hot
water to hot water radiator units in the office spaces. There is a boiler digital control
module installed in the boiler room that allows users to enter a hot water supply set
point. During the audit it was noticed that despite no need for space heating during the
month of September, the boiler hot water supply set point was 123F. Since running the
boilers in summer is not needed in this building, shutting down the boiler during the
summer would lead to natural gas cost savings.

Boiler controlle

ulation pumps
Figure 11: Union Beach Adult School Heating system

Table 14: Union Beach Adult School mechanical schedule
Existing Conditions

Cooling

Capacity
per Unit
(Tons)

Heating
Capacity per
Unit (MBh)

Area(s)/System(s) System

ey Served Quantity

System Type

Boiler Room Entire Building Condensér:)%;ot Water
Various Rooms Classrooms 6 Window AC 1.50 -
Corridor Corridor 3 Resistance Heat - 5kw
Various Rooms Classrooms 3 Unit Ventilator 0.50HP -
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Table 15: Union Beach Adult School pump/motor schedule

Existing Conditions

. Area(s)/System(s) . Motor HP Full Load
HeEEE)) Served hAEEDI QU Application Per Motor Efficiency
. . - Hot water o
Boiler Room Entire Building 4 distribution 0.1 60%
Boiler Room Entire Building 1 Hot_wat_er 0.3 60%
distribution
Boiler Room Entire Building 1 Hot_wat_er 0.4 60%
distribution

Domestic Hot Water (DHW)

Hot water is produced with an 80-gallon, 9 kW electric storage water heater. The heater
is in fair condition and beyond its useful life. We recommend installing a new, heat pump-
type electric water heater. See Section 4.0 (Energy Conservation Measures) for further
details. The domestic hot water pipes are insulated, and the insulation is in fair condition.

Figure 12: Union Beach Adult School DWH system

Plug Loads

The location is doing a great job managing their electrical plug loads. This report makes
additional suggestions for ECMs in this area as well as Energy Efficient Best Practices.
There are 10 computer workstations throughout the facility. Plug loads throughout the
building include general café and office equipment such as printers, water coolers,
microwave oven, toaster oven, ceiling fans, paper shredder, and a refrigerator. There are
no vending machines in this building.

19]Page W WILLDAN



Union Beach Public Schools
Energy Saving Plans Report

Union Beach Board Office

UnionBeach Board Office is a 1 story 4,950 sqft
building that is occupied the entire year, five days w
week. Spaces include offices, basement with
storage space. The office is 100% heated and 40%
cooled.

Figure 13: Union Beach BOE Office
Building Condition

Envelop

Building walls are unreinforced masonry brick. The roof is pitched and covered with clay
tiles. Most of the windows are double glazed and have aluminum frames. The glass-to-
frame seals are in fair condition. The operable window weather seals are in fair
condition. Exterior doors have metal frames and are in good condition with door seals in
good condition.

Windows Pitched roof

Figure 14: Union Beach BOE Office exterior conditions

Lighting

he primary interior lighting system uses 32-Watt linear fluorescent T8 lamps. There are
also a few 4-foot 40-Watt and 8-foot 110-Watt high output T12 fixtures. Additionally,
there are also a few incandescent lamps. Typically, T8 fluorescent lamps use electronic
ballasts and T12 fluorescent lamps use magnetic ballasts. Fixture types include 2-lamp
or 3-lamp, 2-foot, 4-foot, and 8-foot long troffer and surface mounted fixtures. All exit
signs are LED type. Interior lighting levels were found to be sufficient. All interior lighting
fixtures are controlled by wall switches.
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Figure 15: Union Beach BOE Office exterior conditions

Mechanical

One Weil-McLain 416 MBh output natural draft steam boiler serves the building space
heating load. The boiler has a hominal efficiency of 80%. It was installed in 1994 and is
reaching the end of its life. The boiler is in fair condition. Steam is supplied to radiators
located below the windows in offices and other spaces, and they transfer the heat in the
steam to the air in the building. The boiler is shut down between May and September
every yeatr.

Steam boiler Radiator belo vindow A(

Figure 16: Union Beach BOE Office Cooling systems (1)

Space cooling for the offices is provided by seven window air conditioners (ACs). The
nameplate for a few units was either not accessible or not legible and the capacity and
SEER values for those window ACs had to be estimated. The unit capacities range from
0.5-tons to 1.0 ton with SEER values of approximately 10.0. For the units without
inaccessible nameplates, we estimated the capacity to be 1-ton. At least one of the units
is old and in poor condition. There is one electric baseboard heater installed in the
restroom. It has a heating capacity of 1.5kW.

Window A( Electric baseboard heater

Figure 17: Union Beach BOE Office Cooling systems (2)
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Table 16: Union Beach BOE Office mechanical schedule
Existing Conditions

Cooling Heating
. System Capacity  Capacity
Location Area(s)/System(s) Served Quantity System Type per Unit per Unit
(Tons) (MBh)
Boiler Room Entire Building 1 Natural Dfa“ 420
Steam boiler
Various Rooms Offices 7 Window AC 1

Building Management System (BMS)

The school has a BMS control system through Johnson Controls that provides individual
control to different systems. The average heating/cooling setpoints were 70F / 74F,
respectively. The schedule for most areas was 6am — 3pm, Mon — Fri, with a couple
areas scheduled until 6pm.

Domestic Water Heater (DWH)

Hot water is produced with a 20-gallon, 2 kW electric storage water heater. The heater
was installed in 2013 and is in good condition. We recommend installing a heat pump-
type electric water heater when this electric water heater reaches the end of its useful life.
The domestic hot water pipes are not insulated.

Figure 18: Union Beach BOE Office DHW systems

Plug load

The location is doing a great job managing their electrical plug loads. This report makes
additional suggestions for ECMs in this area as well as Energy Efficient Best Practices.
There are seven computer workstations throughout the facility. Plug loads throughout the
building include general café and office equipment such as printers, water cooler,
microwave oven, toaster oven, ceiling fans, and refrigerator.

Plumbing Fixtures

The restrooms are equipped with standard flowing plumbing fixtures. Union Beach School
District does not pay for its water or sewer discharge.
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Section 3. Utility Summary and Benchmarking
Union Beach BOE has included the following buildings under their scope of work:

Table 17: List of schools

Union Beach Board of Education

Union Beach Memorial School 221 Morningside Ave, UnionBeach NJ 07735
1207 Florence Ave, UnionBeach NJ 07735
1205 Florence Ave, UnionBeach NJ 07735

Union Beach Board of Education Office

Union Beach Adult School

In order to justify any energy savings, a baseline has to be set for comparison. The following tables and charts display the pre-construction
utility analysis of all the schools.

Table 18: District-Wide Utility Baseline

Total HEmETEL Adult School Board Office
School

Area (sqft) 118,173 104,223 4,950 9,000

23|Page

Annual utility $ $125,120.00 $105,017.00 $3,775.00 $16,328.00
Total kBtu 7,406,863 6,715,090 235,590 456,183
Total therms 48,131 44,607 1,717 1,807
$ therms 36,241.00 $33,502.00 $1,356.00 $1,383.00
kW 216 111.10 8.79 96.60
Total kWh utility 217,787 118,320 18,725 80,742
Total kWh produced 542,404 542,404 - -
$ kWh $88,879.00 $71,515.00 $2,419.00 $14,945.00
Total kWh 760,191 660,724 18,725 80,742
Number of stories 1 1 1
Yr Blt 1955 1852 1852
staff 105 90 10 5
students 630 630 - -
Hours 12
$/kWh $0.1169 $0.1082 $0.1292 $0.1851
$/therm $0.75 $0.75 $0.79 $0.77
$/kBtu $0.02 $0.02 $0.02 $0.04
$/sf $1.06 $1.01 $0.76 $1.81
$/p $170.23 $145.86 $377.50 $3,265.60
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Union Beach Memorial School

The following tables and figures breakdown the electric and natural gas usage at Union
Beach Memorial High School. A typical school operation with 100% heating and 100%
cooling of the building would see a bell curve on electric consumption for summer months
except for the months when schools are out of session with limited occupancy. The school
would see similar increase in gas consumption for winter months. Based on utility bill
consumption of the high school, we are observing following irregularities as highlighted
below.

Table 19: Union Beach Memorial School Electric Usage

Electric Billing Data

Period Days in Electric Demand Demand
Ending Period Usage (kw) Cost Total Electric Cost
[kWh])

2f27/18 30 52,249 84 5527 52,803
3/27/19 28 50,396 73 5456 54,174
4/25/19 29 58,371 136 5415 54,456
5/29/19 34 55,360 75 54649 54,827
B6/27/19 29 75,318 96 5638 55,401
7/26/19 29 &7.930 94 5625 55,598
8/27/19 32 70,611 89 5587 54,734
9/26/19 30 58,149 101 5670 53,799
10/28/19 32 45,588 79 5485 52,582
11/25/19 28 43387 70 5429 52,386
12/27/19 32 36,045 80 5481 51,304
1/24/20 28 40,560 ] 5421 51,906

Totals 361 593,964 136 56,213 543,971
Annual 365 701,653 136 56,282 544,458
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Electric Usage & Demand
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Figure 19: Union Beach Memorial School Electric Usage (kWh, kW)

Table 20: Union Beach Memorial School Natural Gas Usage

Gas Billing Data

Matural Gas

P::Ind Da:i::' Usage Matural Gas Cost
Ending Pe (Therms)

2/14/19 28 10,647 510,690
3/19/19 33 10,871 510,657
4/17/19 29 5,857 55,533
5/16/19 29 1,363 52,014
6/19/19 34 186 51,078
7/22/19 33 104 51,008
8/19/19 28 76 S986
9/17/19 29 124 51,023
10/17/19 30 224 51,087
11/14/19 8 3,885 54,245
12/17/14 33 10,052 58,579
1/17/20 31 9,100 58,811

Taotals 365 52,629 556,711
Annual 365 52,629 $56,711
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Natural Gas Usage
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Figure 20: Union Beach Memorial School Natural Gas Usage (Therms)
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Figure 21: Union Beach Memorial School End use Breakdown
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Union Beach Board Office

The following tables and figures breakdown the electric and natural gas usage at Union
Beach Board Office. A typical office operation with 100% heating and 40% cooling of the
building would see a bell curve on electric consumption for summer months.

Table 21: Union Beach BOE Office Electric Usage

Electric Billing Data

Period Days in E:;x:: Demand Demand Total Electric Cost
Ending Period (kWh) (kw) Cost
227119 30 1,499 [ 5192
3/27/19 28 1,671 7 5208
4/25/19 29 1,316 5 5177
5/29/19 34 1,588 7 5203
6/26/19 28 1,557 7 5203
7/26/19 30 2,248 ] 5273
8/27/19 32 1,915 9 5241
9/24/19 28 1,499 ] 5201
10/25/19 i1 1,563 8 5203
11/25/19 EN 1,409 5 5189
12/17/19 22 1,514 [ 5195
1,/27/20 41 1,488 7 - 5191
Totals 364 19,267 9 50 52,475
Annual 365 19,320 9 S0 52,481

Electric Usage & Demand
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Figure 22: Union Beach BOE Office Electric Usage (kWh, kW)
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Figure 23: Union Beach BOE Office End use Breakdown

Table 22: Union Beach BOE Office Natural Gas Usage

Gas Billing Data

Matuwral Gas
Period Days in
Ending Period Usage Matural Gas Cost
[Therms)

2/14/15 28 423 5387
3/19/15 33 362 5348
4/17/15 29 183 5184
5/16/19 29 72 587
6/19/15 34 0 526
7/22/19 i3 0 526
2/19/19 28 0 526
8/17/19 29 0 526
10/17/19 30 2 545
11/14/1% 28 143 5157
12/17/19 i3 337 5354
1/17/20 31 335 5354

Totals 365 1,876 52,022

Annual 365 1,876 52,022
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Figure 24: Union Beach BOE Office Natural Gas Usage (therms)
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The following tables and figures breakdown the electric and natural gas usage at
Unionbeach Adult School. The school would see similar increase in gas consumption for
winter months. From the chart provided below, it is evident that the school’'s demand
charge is based on the ratchet clause where the demand charge for each month is based
on the highest demand recorded for any month of that year. It was also apparent that the
school had an ideal bell curve on the natural gas side which shows that the heating
system was operating typically along with reduced or no consumption during the summer
months. Between June and September, the only observed gas-fired equipment running
are Domestic Water Heaters and cooking equipment, which barely contribute towards the

overall gas consumption for the entire year.

Table 23: Union Beach Adult School Electric Usage

Electric Billing Data

. . Electric Billed

Pen-nd D“_; n Usage Demand Demand Total Electric Cost
Ending Period (kWh) (kW) Cost
2f27/19 an 7,626 a7 5542 51,310
3f27/19 28 4,467 a7 5542 51,020
af25/19 29 4,776 a7 5542 51,054
5/29/19 34 6,142 a7 5542 51,182
6/26/19 28 5,203 a7 5542 51,127
7/26/19 30 7,517 a7 5542 51,365
8/27/19 32 5, B98 a7 5542 51,209
9/24/19 28 4,014 a7 5542 51,028
10/25/19 31 4,345 a7 5542 51,016
11/25/19 31 8,037 a7 5542 51,371
12/17/19 22 11,825 97 5542 51,703
1/27/20 41 8,788 a7 5542 51,410

Totals 364 78,638 a7 56,508 514,796
Annual 365 78,854 a7 $6,526 $14,837
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Electric Usage & Demand
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Figure 25: Union Beach Adult School Electric Usage (kWh, kW)

Table 24: Union Beach Adult School Natural Gas Usage

Gas Billing Data

Matural Gas
Period Days in
Ending Period Usage Matural Gas Cost
[Therms)

2/14/19 28 343 5318
3/19/15 i3 299 52593
4/17/19 29 151 5156
5/16/19 29 72 587
6/19/15 34 B9 585
72215 33 51 568
&/19/15 28 41 559
9/17/19 29 44 62
10/17/15 30 49 569
11/14/15 28 127 5142
12/17/19 i3 302 53x
1/17/20 31 276 52098

Totals 365 1,823 51,958

Annual 365 1,823 51,958
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Figure 26: Union Beach Adult School Natural Gas Usage (therms)
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Section 4. Energy Conservation Measures (ECMs)

Union Beach Memorial High School

The table below highlights the ECMs considered and the overall savings for Union Beach
Memorial High School.

Table 25: Union Beach Memorial School ECMs

Annual Estimated Savings . Estimated
b i——— Estimated Simple
Measure . Cost Implementation
Electricity . Payback
Savings
¢ Cosi ) Period
LED Lighting 185,975 54 - $21,744 $93,074 4
High Efficiency Boilers - - 15,763 $11,869 $467,801 80
Direct Install RTU 1,862 2 - $218 $55,874 86
Additional High Efficiency Rooftop 3179 3 ) $372 $282.150 759
Units ’ '
Building Management System 13.214 ) 892 $2.217 $52.112 24
(BMS) ’ ’ ’
Unit Ventilators 44,239 56 - $5,172 $1,526,400 295.1

ECM 1: LED Lighting Upgrades

Existing Conditions

A thorough survey was conducted at Union Beach Memorial High school. A variety of
lighting fixtures exist at the school. The most prevalent lamp type used in the school is 4-
feet 32-watt linear fluorescent T8 lamps in fixtures equipped with 2, 3 or 4 lamps per
fixture. Additionally, the range of lamps used in interior lighting varies from 4-feet T5 &
T12 linear fluorescent lamps, 2-feet T8 linear fluorescent lamps and T8 U-bend
fluorescent tubes. Fixtures using T5 and T8 lamps are equipped with electronic ballasts
while T12 lamps are used with magnetic ballasts. There are also compact fluorescent and
incandescent lamps used for interior lighting.

ECM Description

Willdan recommends retrofitting fixtures with T5, T8 and T12 lamps with the more efficient
Linear LED tubes eliminating ballast from the fixtures. The existing compact fluorescent
and incandescent lamps will be replaced with compatible LED replacements. In addition
to electric usage and demand savings, maintenance savings may also be achieved since
LED lamps last longer than other light sources and therefore do not need to be replaced
as often. All recommended lighting is DLC and/or Energy Star compliant. This ECM will
be fulfilled through JCP&Ls Direct Install program.

Measure Baseline and Proposed Upgrades
Baseline:
e Existing fluorescent
Proposed
¢ High-efficiency LED lighting lamps/fixtures
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Calculation Methodology
Savings have been calculated using NJ Tech Manual FY20.

Maintenance Considerations
e None

ECM 2: High Efficiency Boilers

Existing Conditions

A thorough survey was conducted at Union Beach Elementary School. The school
currently has 2 hydronic distribution system for heating. The older section of the building
is heated using 2 HB Smith boilers that are operating beyond their useful life. Additionally,
the boilers have been affected severely from flooding in the past based on its location.
The newer section of the school is heated using 3 old condensing boilers that are also
operating beyond their useful life.

ECM Description

Willdan recommends replacing two (2) 1500 MBH existing gas-fired hot water boilers with
new 1500MBH condensing boilers. The other 3 boilers will be replaced 1 for 1 as well.
The average expectancy of a traditional gas boiler is 20 years. The existing boilers
inspected were inspected and found to be functional, but they are at the end of their useful
service life. A condensing boiler extracts additional heat from the waste gases by
condensing this water vapor to liquid water, thus recovering its latent heat of vaporization.
While the effectiveness of the condensing process varies depending on the temperature
of the water returning to the boiler, it is always at least as efficient as a non-condensing
boiler. Compared to 77 - 80% with conventional designs, the proposed condensing boiler
efficiency was conservatively taken as 88% based on the expected heating hot water
return temperatures in the building. This ECM will be fulfilled through JCP&Ls Direct
Install program.

Measure Baseline and Proposed Upgrades
Baseline:
e Two (2) 1500 MBH HB Smith boilers.
e Three (3) 2000 MBH RBI boilers.

Proposed
e Two (2) 1500 MBH RBI boilers.
e Three (3) 2000 MBH RBI boilers.
e These boilers will operate at noncondensing boiler during design conditions, but
will operate near condensing or condensing return hot water temperature during
milder winter months or shoulder months

Calculation Methodology
Savings have been calculated using NJ Tech Manual FY21.

Design Considerations

P
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e Integration with the energy management system and existing distribution system
e Install all new heating equipment sized with supply HW temperature at 140F and
return below condensing range improving overall boiler efficiency

¢ Rigging & demolition of existing units.
e Scheduling of unit downtime during construction.
e New breeching and flue design

Maintenance Considerations
Boilers shall be maintained as per manufacturer’s guidelines.

ECM 3/4: Install High Efficiency Roof Top Units

Existing Conditions
A thorough survey was conducted at Union Beach Elementary School. There are existing
roof top units that provide heating and cooling in several areas of the building.

ECM Description
Willdan recommends replacement of all roof top units 1 for 1.

Measure Baseline and Proposed Upgrades
Baseline:

Two (2) 15 Ton RTUs

One (1) 16 Ton RTU

Three (3) 20 Ton RTUs

One (1) 26 Ton RTU

Proposed
e Replace all RTUs 1 for 1 with gas heating on the 20-ton units.

Calculation Methodology
Savings have been calculated using NJ Tech Manual FY21.

Design Considerations
e Integrating controls with BMS.

Maintenance Considerations

e Equipment shall be maintained as per manufacturer’s guidelines.
e Changing of filters at regular intervals.
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ECM 5: Building Management System (BMS)

Existing Conditions

A thorough survey was conducted at Memorial Elementary School. The school has a BMS
control system that only covers five (5) unit ventilators, VAV boxes, some RTUs and 3
boilers.

ECM Description

Willdan recommends using existing BMS system to control the newly installed units. With
the communication between the control devices and the new updated digital
interface/software, will give the opportunity to take advantage of better scheduling,
temperature set-back controls based on outside air temperature and occupancy levels
while maintaining adequate heating, cooling and ventilation requirements in the facility.
Implementation of this measure is also important in achieving full potential of other
measures recommended by providing the necessary means of properly controlling the
equipment.

Measure Baseline and Proposed Upgrades
Baseline:
e Limited BMS control.
Proposed
e Expand existing system to newly installed equipment.

Calculation Methodology
Savings have been calculated using New York Power Authority’s Tech Manual.

Design Considerations

e Resetting hot water loop based on Outside Air instead of demand.
Furnish 3-D Graphics

Furnish owner training

Setup data trending

Setup remote alarming via email or SMS text

Resetting hot water loop based on Outside Air instead of demand.
Program demand control ventilation for all the open areas

More detail is provided in the appendix

Maintenance Considerations
e Service Contract is recommended to maintain persistence of BMS measure.

ECM 6: Unit Ventilators

Existing Conditions

A thorough survey was conducted at Memorial Elementary School. The school has 53
heating only unit ventilators that are as old as the building itself and have been
depreciated over the years due to flooding. Some of the fans in the ventilators are not
operating hence, limiting the flow of air in the classroom.
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ECM Description

With the approval of the incentives, in order to improve the air quality and energy
performance, Willdan will replace all unit ventilators in the school. Not only will these UVs
provide heating but will also provide cooling to the classrooms. This will remove the need
for window ACs for cooling purposes while increasing the efficiency and reducing the
energy cost.

Measure Baseline and Proposed Upgrades

Baseline:
e Heating only UVs with reduced airflow

Proposed
e Heating and cooling capable UVs with updated ventilation system
e Local controls with in-built energy management capability

Calculation Methodology

Savings have been calculated using NJ Tech Manual FY21 and in house calculation
methods.

Design Considerations

e EXxisting electrical system sizing
e Ventilation requirements by the SSB-VEER program

Maintenance Considerations

e Equipment shall be maintained as per manufacturer’s guidelines.
e Changing of filters at regular intervals.
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Union Beach Adult School

The table below highlights the ECMs considered and the overall savings for Union
Beach Middle School.

Table 26: Union Beach Adult School ECMs
Annual Estimated Savings

Estimated

Measure Electricity Annual Natural Cost Implementation

(kwh) Demand Gas Savings Cost ($)

(kW) (Therms) ($)

LED Lighting 19,581 $2,289 $3,015

ECM 1: LED Lighting Upgrades

Existing Conditions

A thorough survey was conducted at Union Beach Adult school. A variety of lighting
fixtures exist at the school. The most prevalent lamp type used in the school is 4-feet 32-
watt linear fluorescent T8 lamps in fixtures equipped with 2, 3 or 4 lamps per fixture.
Additionally, the range of lamps used in interior lighting varies from 4-feet T5 & T12 linear
fluorescent lamps, 2-feet T8 linear fluorescent lamps and T8 U-bend fluorescent tubes.
Fixtures using T5 and T8 lamps are equipped with electronic ballasts while T12 lamps
are used with magnetic ballasts. There are also compact fluorescent and incandescent
lamps used for interior lighting.

ECM Description

Willdan recommends retrofitting fixtures with T5, T8 and T12 lamps with the more efficient
Linear LED tubes eliminating ballast. The existing compact fluorescent and incandescent
lamps will be replaced with compatible LED replacements. In addition to electric usage
and demand savings, maintenance savings may also be achieved since LED lamps last
longer than other light sources, and therefore, do not need to be replaced as often. All
recommended lighting is DLC and/or Energy Star compliant. This ECM will be fulfilled
through JCP&L'’s Direct Install Program.

Measure Baseline and Proposed Upgrades

Baseline:
e Existing fluorescent

Proposed
e High-efficiency LED lighting fixtures

Calculation Methodology
Savings have been calculated using NJ Tech Manual FY20

Maintenance Considerations
¢ None
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UnionBeach BOE Office

The table below highlights the ECMs considered and the overall savings for Samsel
Upper Elementary School.

Table 27: Union Beach BOE Office ECMs
Annual Estimated Savings

Estimated
Measure Annual Natural Cost Implementation
Demand Gas Savings Cost ($)

() (Therms) (%)
LED Lighting 7,686 - - $899 $6,112

Electricity
(kwh)

ECM 1: LED Lighting Upgrades

Existing Conditions

A thorough survey was conducted at the Board of Education’s office. A variety of lighting
fixtures exist at the school. The most prevalent lamp type used in the school is 4-feet 32-
watt linear fluorescent T8 lamps in fixtures equipped with 2, 3 or 4 lamps per fixture.
Additionally, the range of lamps used in interior lighting varies from 4-feet T5 & T12 linear
fluorescent lamps, 2-feet T8 linear fluorescent lamps and T8 U-bend fluorescent tubes.
Fixtures using T5 and T8 lamps are equipped with electronic ballasts while T12 lamps
are used with magnetic ballasts. There are also compact fluorescent and incandescent
lamps used for interior lighting.

ECM Description

Willdan recommends retrofitting fixtures with T5, T8 and T12 lamps with the more efficient
Linear LED tubes eliminating ballasts. The existing compact fluorescent and
incandescent lamps will be replaced with compatible LED replacements. In addition to
electric usage and demand savings, maintenance savings may also be achieved since
LED lamps last longer than other light sources and therefore do not need to be replaced
as often. All recommended lighting is DLC and/or Energy Star compliant. This ECM will
be fulfilled through JCP&L’s Direct Install Program.

Measure Baseline and Proposed Upgrades

Baseline:
e Existing fluorescent

Proposed
« High-efficiency LED lighting fixtures

Calculation Methodology
Savings have been calculated using NJ Tech Manual FY20.

Maintenance Considerations
e None
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Willdan also recognized other ECMs as well that have the potential towards energy savings and energy cost savings.
However, attempting to stay within the rules of ESIP, Willdan was able to consider a handful of ECMs. If additional savings
or funding becomes available after the bidding process, these ECM'’s will be considered with District and Architect input.
The table below highlights the ECMs that are viable but not considered at this time.

Table 28: Optional ECMs not considered

Union Beach

. ) . . . . . f Union Union
O_ptlonal ECM: Considered, but not included with base project at this Memorial Beach Adult Beach BOE
time Elementary .

School Office
School
Window Replacement/ Upgrade X X X
VRF System X

W WILLDAN
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Assessment of Risks

Willdan has considered the above ECMs based on the current facility operational method
and condition of the schools. This assessment of risks is meant to provide Union Beach
an idea of potential risks that lie within ESIP. These risks are, by no means, intended to
eliminate responsibility of the ESCO to provide an ESP that meets industry standards of
energy analysis and expertise. This section is included just to help Union Beach
understand avoidable failure points that would result in lower energy savings or
operational issues.

e Overall energy savings may be impacted if existing operational conditions are
altered from what is laid out as the baseline in this ESP report, which includes
following parameters including but not limited to occupancy of the buildings,
operating hours, space type changes and override on controls equipment.

e Equipment which are proposed to be controlled automatically can impact energy
savings if manually overridden. While such actions might be needed for regular
maintenance or emergency work, the equipment control must be reset to regain
automation and energy savings.

e Equipment maintenance and/or upgrades must be performed as recommended by
the manufacturer. Failure to comply may impact energy savings.

W WILLDAN
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Section 5. Utility and Other Rebates and Incentives Available
for Project

A detailed description of all State and Federal tax benefits and energy grants, rebates and
incentive programs Proposer anticipates incorporating into its proposal shall be provided
as Section H-2.

Willdan has worked with various NJOCE Programs, as well as utility programs in New
Jersey. Willdan will work with Union Beach BOE to apply for and maximize all available
rebates, utility incentives, PJM incentives or tax incentives. Willdan will also work with
Union Beach BOE to explore all available markets for Carbon Credits. There are a number
of programs available to help incentivize utility customers to reduce their dependence on
the grid and move towards more energy efficient technology. The developers of the
incentive programs understand, as we do, that the most efficient technology is not always
the least expensive from a “first cost” standpoint, but they will lead to reduced operational
costs and an improved environment over the “lifecycle” of your facilities.

Some of those rebates may include but are not limited to:
= Rebates and incentives available through utility programs — Equipment
Incentives
= PJM Interconnection Incentive Programs (Demand Response and Frequency
Regulation)
= Federal Government Energy Policy Act (Renewable Energy Technologies Tax
Credits and Funding Grants)

1. JCP&L Direct Install Program
Union Beach BOE has a potential of implementing ECMs worth $1.1 Million through

this program with up to 80% of the above
project cost, paid by the utility company.

Jersey Central

Power & Light

A FirstEnergy Company

Existing small to mid-sized commercial and
industrial facilities with an average peak
electric demand that did not exceed 200 kW in
any of the preceding 12 months are eligible to participate in Direct Install. Union
Beach BOE will submit 12 months of electric utility bills to manifest their eligibility.

Included Measures:
= Lighting
= Heating, Cooling & Ventilation (HVAC)
= Pipe Insulation
= Low Flow Aerators
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Benefit of Direct Install Program:

= Turnkey Process - A network of selected participating contractors addresses
your project from start to finish, beginning with an assessment of your facility,
and ending with the installation of eligible energy-efficient equipment.

= Minimal Cost - Your share of the project’s cost could be as low as 20%, in which
case the program pays the remaining amount. With incentives so dramatic, your
upgrade project can very quickly pay for itself.

= Fast Turnaround Time - Project installations are typically completed within 90
days from the time of scheduling your energy assessment.

= Ongoing Savings - Your new energy-efficient equipment will provide savings for
years to come through dramatically reduced energy costs on your monthly utility

bills.
Table 29: District-Wide DI Incentives
School Name Direct Install
Union Beach Memorial Elementary School | $489,846.44
Union Beach Adult School $3,512.52
Union Beach BOE Office $5,000.85

2. JCP&L Smart Start Program

Incentives for Qualifying Equipment and Projects

A. Financial incentives are available for size projects which can offset some - or maybe
even all - of the added cost to purchase qualifying energy-efficient equipment.

B. Support for Custom Energy-Efficiency Measures

C. Custom measures give you the opportunity to receive an incentive for unique energy-
efficiency measures that are not on the prescriptive equipment list but are
new/innovative or project/facility specific.

Application and Eligibility Process

A pre-approval is no longer required for prescriptive measures, with the exception of
prescriptive & performance lighting, lighting controls and custom measure
applications. Please note that implementing an ECM without Program Manager’s approval
does so at owner’s own risk. The following table highlights the potential incentives for Union
Beach BOE.
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Table 30: District-Wide SmartStart Incentives

JCPL
School Name Prescriptive

Union Beach Memorial Elementary $11,542
School

Union Beach Adult School N/A
Union Beach BOE Office N/A

3. PJM Incentives

PJM’s Energy Efficiency program pays businesses for permanent load reduction resulting
from energy efficiency projects they have completed or will be complete in the future. The
program pays organization capacity revenue for up to four years following the completion
of a qualified project. Qualifying projects include those with permanent energy reductions
involving lighting, refrigeration equipment, HVAC, motors, VFDs, and more. There is
revenue to be earned from your organization using less energy and helping PIJM reduce
the overall load on the grid.
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Summer EE performance period: June- Aug between 2-6pm not including
weekends or public holidays

Winter EE performance period: Jan-Feb between 7-9am and between 6-8pm not
including weekends or public holidays

Solar PV systems are not eligible as PJM Energy Efficiency Resources

BMS Systems load reductions are difficult to qualify under PJM’s Manual 18B as
“‘permanent, continuous”

Savings achieved by fuel switching are not eligible as PJM EE Resources.
Transformers and Motors/VFDs may have potential but at this stage for
estimated value it is not simple enough to be viable to make that analysis.
Lighting upgrades have represented almost 100% of the PJM EE Capacity kWs
that we have qualified with PIM for school district projects (>50 school districts in
NJ in last five years). We have qualified some PTAC units which were utilized in
the winter for heating as well as in summer for cooling but that was not a typical
ECMs.

Table 31: District-Wide PJM Incentives

PJM Savings
DY 2021/22 $1,354
DY 2022/23 $1,354
DY 2023/24 $1,354
DY 2024/25 $1,354
TOTAL $5,416
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4. SSB-VEER Program

On August 24, 2021, Governor Phil Murphy signed into law the School and Small
Business Energy Efficiency Stimulus Program Fund as P.L. 2021, c. 200 (“Law”). This
Law funds two distinct programs: 1) the School and Small Business Ventilation and
Energy Efficiency Verification and Repair (SSB-VEEVR) Program; and 2) the School and
Small Business Noncompliant Plumbing Fixture and Appliance (SSB-NPFA) Program.

These programs provide grants to improve air quality and energy performance in schools
and small businesses through the repair, maintenance, upgrade, replacement, and
installation of certain HVAC systems, and the installation of energy efficient and water-
conserving appliances. These programs will improve the health and safety of schools and
small businesses.

The programs pay for up to 75% of the cost to repair and/or replace equipment. 75% of
program funds will be awarded to schools and small businesses located in underserved
communities.

Table 32: District-Wide SSB-VEER Incentives

SSB-VEER
School Name Incentives
Union Beach Memorial Elementary $1,379.925
School
Union Beach Adult School $0
Union Beach BOE Office $0
TOTAL $1,379,925

5. Operational and Maintenance Savings

ESIP Law allows energy savings as an energy cost reduction and maintenance cost
reduction resulting from implementing energy conservation measures, when compared
against established baseline of a previous energy cost, operating and maintenance cost
including but not limited to future capital expenditure avoided because of equipment
installed or services performed as part of the ESIP program. Willdan interviewed the site
maintenance head and was made aware that Union Beach Board of Education spent an
amount of $85,000 annually for regular operation and maintenance costs. Willdan is
projecting an O&M savings of $245,000 for five years which will be used towards the ESIP.
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Section 6. Measurement and Verification (M&V) Plan

Measurement and Verification

The M&V protocol developed collaboratively between Willdan and Union Beach Board of
Education during the IGA process and as outlined in the M&V Plan will be utilized to
measure and verify the project energy savings. Willdan will assign a dedicated M&V
engineer familiar with Union Beach Board of Education facilities and its systems to work
on-site throughout the M&V period. The dedicated M&V engineer will work closely with
Union Beach staff on continuous optimization and commissioning of systems to ensure
savings are achieved.

The International Performance Measurement and Verification Protocol (IPMVP) is the
industry standard protocol that Willdan follows. The IPMVP provides four methods to
measure energy savings. Willdan generally prefers IPMVP Option C — measuring savings
at the utility meter — in cases where realizing the project savings on the utility bill is critical,
however, Option C is limited on a facility that undergoes significant changes or projects
that also impact the utility meter. For this reason, more measure-specific savings tracking
using submetering may be most appropriate.

Computation of Baseline

Willdan’s preferred approach, IPMVP Option C: Whole Facility, whenever appropriate
based upon ECM selection, facility type, and customer preference. Willdan's
straightforward calculations for both the baseline and any adjustments are outlined in this
section.

Methodology to Determine Baseline Energy Use

In the simplest terms, the baseline is the sum of the energy consumption and costs for a
specific, 12-month period prior to the installation of an energy efficiency project. The
Baseline Year is the period that establishes the pre-retrofit conditions used as the point
of reference for calculating energy savings. This baseline is developed prior to contract
execution and established with input and agreement of Union Beach Board of Education.

Willdan’s approach to calculating a baseline for Option C is summarized in this section;
Option A and B baselines are customized based on ECMs implemented and measured.

Data Collection

Building and system information gathered during the LGEA is documented in the Energy
Savings M&V Plan to document the conditions present that resulted in the baseline
energy use. This data includes, but is not limited to:

= Building metered utility data (from utility provider meters)

= Weather conditions collected from the nearest National Weather Service
Station

= A lighting level survey, with a count of the number of burned-out lamps

= A summary of typical space temperatures during occupied periods
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= An inventory of the HVAC and domestic water heating systems serving the
building

= The operating hours of each building

= Function and utilization of each space within the building

= Building plans showing current construction and floorplans showing physical
layout of spaces

Baseline Year Consumption Calculations — IPMVP Option C: Whole Facility

For IPMVP Option C: Whole Facility M&V methodology, utility consumption and demand
are obtained from utility bills, shown below, for the Guarantee Meters during the baseline
period, which forms the basis of the energy baseline.

The following equations will be used to determine baseline electrical consumption and
demand:

Baseline Energy (or Demand) Consumption = ) Tracked Utility Meters’
Consumption (of Demand) + Baseline Adjustments, where:

Baseline Adjustment = > + Routine Adjustment to reporting period
conditions = Non-Routine Adjustments to reporting-period conditions

Routine Adjustments include, but are not limited to, weather and billing
period length

Non-Routine Adjustments include changes in key conditions from the
baseline period to the reporting period, including, but no limited to,
occupancy; hours of operation; changes to building function and use;
changes to operation, capacity or quantity of equipment or systems within
the facility; and additions to the building

Table 323: District-Wide Utility Baseline

Memorial

47|Page

Total Adult School Board Office
School
Area (sqft) 118,173 104,223 4,950 9,000
Annual utility $ $125,120.00 $105,017.00 $3,775.00 $16,328.00
Total kBtu 7,406,863 6,715,090 235,590 456,183
Total therms 48,131 44,607 1,717 1,807
$ therms 36,241.00 $33,502.00 $1,356.00 $1,383.00
kW 216 111.10 8.79 96.60
Total kWh utility 217,787 118,320 18,725 80,742
Total kWh produced 542,404 542,404 - -
$ kWh $88,879.00 $71,515.00 $2,419.00 $14,945.00
Total kWh 760,191 660,724 18,725 80,742
Number of stories 1 1 1
Yr Blt 1955 1852 1852
staff 105 90 10 5
students 630 630 - -
Hours 12
$/kWh $0.1169 $0.1082 $0.1292 $0.1851
$/therm $0.75 $0.75 $0.79 $0.77
$/kBtu $0.02 $0.02 $0.02 $0.04
$/sf $1.06 $1.01 $0.76 $1.81
$/p $170.23 $145.86 $377.50 $3,265.60
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M&V activities are performed to assure guaranteed savings are met to satisfy the
contract and legislation. A general M&V approach is necessary to outline the methods
that will significantly affect how the baseline is defined and the energy savings justified.
An Adjusted Baseline is also used to incorporate any changes with facility use, such as
operating hours, occupancy, renovation or any other reason that will impact a significant
use in energy as compared to the baseline. Willdan Energy Solutions calculates the
baseline for any facility based on actual existing systems and operating conditions.
There are various approached that WES takes to accumulate the necessary data to
construct the baseline. Such methods are listed below:

e Site measurements for electrical loads such as lighting, HVAC equipment, plug

loads, circulation pumps, process loads, etc.
e Equipment operating hours based on trend data

This section contains a description of the types of Measurement and Verification (M&V)
methodologies that Willdan Energy Solutions will use to guarantee the performance of
this project.
They have been developed and defined by two independent authorities:

e International Performance Measurement and Verification Protocol (IPMVP)

e Federal Energy Management Program (FEMP)
There are four guarantee options that may be used to measure and verify the
performance of a particular energy conservation measure. Each of the option is
described below.

Option A — Retrofit Isolation: Key Parameter Measurement

Energy savings is determined by field measurement of the key parameters affecting the
energy use of the system(s) to which an improvement measure was applied separate
from the energy use of the rest of the facility. Measurement frequency ranges from
short-term to continuous, depending on the expected variations in the measured
parameter, and the length of the reporting period.

Measurement of key parameters means that those parameters not selected for field
measurement will be estimated. Estimates can be based on historical data,
manufacturer’s specifications, or engineering judgment. Documentation of the source or
justification of the estimated parameter will be described in the M&V plan in the
contract. Energy savings is determined through engineering calculations of the baseline
and post-retrofit energy used based on the combination of measured and estimated
parameters, along with any routine adjustments.

Option B — Retrofit Isolation: All Parameter Measurement

Like Option A, energy savings is determined by field measurement of the energy use of
the systems to which an improvement measure was applied separate from the energy
use of the rest of the facility. However, all of the key parameters affecting energy use
are measured; there are no estimated parameters used for Option B. Measurement
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frequency ranges from short-term to continuous, depending on the expected variations
in the savings and the length of the reporting period. Energy savings is determined
through engineering calculations of the baseline and post-retrofit energy used based on
the measured parameters, along with any routine adjustments.

Option C — Whole Building Metering/Utility Bill Comparisons

Option C involves the use of utility meters or whole building sub-meters to assess the
energy performance of a total building. Option C assesses the impact of any type of
improvement measure, but not individually if more than one is applied to an energy
meter. This option determines the collective savings of all improvement measures
applied to the part of the facility monitored by the energy meter. In addition, since whole
building meters are used, savings reported under Option C include the impact of any
other change made in facility energy use (positive or negative).

Option C may be used in cases where there is a high degree of interaction between
installed improvement measures or between improvement measures and the rest of the
building or the isolation and measurement of individual improvement measures is
difficult or too costly.

This Option is intended for projects where savings are expected to be large enough to
be discernable from the random or unexplained energy variations that are normally
found at the level of the whole facility meter. The larger the savings, or the smaller the
unexplained variations in the baseline, the easier it will be to identify savings. In
addition, the longer the period of savings analysis after installing the improvement
measure, the less significant is the impact of short-term unexplained variations.
Typically, savings should be more than 20% of the baseline energy use if they are to be
separated from the noise in the baseline data.

Periodic inspections should be made of all equipment and operations in the facility after
the improvement measure installation. These inspections will identify changes from
baseline conditions or intended operations. Accounting for changes (other than those
caused by the improvement measures) is the major challenge associated with Option C-
particularly when savings are to be monitored for long periods.

Savings are calculated through analysis of whole facility utility meter or sub-meter data
using technigues from simple comparison to regression analysis.

Option D — Calibrated Simulation

Option D involves the use of computer simulation software to predict energy use, most
often in cases where baseline data does not exist. Such simulation models must be
calibrated so that it predicts an energy use and demand pattern that reasonably
matches actual utility consumption and demand data from either the base-year or a
post-retrofit year. Option D may be used to assess the performance of all improvement
measures in a facility, akin to Option C. However, different from Option C, multiple runs
of the simulation in Option D allow estimates of the savings attributable to each
improvement measure within a multiple improvement measure project.
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Option D may also be used to assess just the performance of individual systems within
a facility, akin to Option A and B. In this case, the system’s energy use must be isolated
from that of the rest of the facility by appropriate meters.

Savings are calculated using energy use simulation models, calibrated with hourly or
monthly utility billing data and/or end-use metering. Using the given options, Union
Beach schools will be going through various M&V options. The following is the decision
per school

Union Beach Memorial School
Willdan has recommended option C for Measurement and Verification at Union Beach
Memorial School.

Union Beach Adult School

Willdan has recommended option C for Measurement and Verification at Union Beach
Adult School. Since lighting is the only ECM, Willdan will be able to verify the savings
from calculations using their overall electrical usage.

Union Beach BOE Office

Willdan has recommended option C for Measurement and Verification at Union Beach
BOE Office. Since lighting is the only ECM, Willdan will be able to verify the savings
from calculations using their overall electrical usage.
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Section 7. Project Development and Management Overview

Project Development and Management Overview

Energy Performance project development and management Approach

Willdan’s approach to energy performance project development and management of
Energy Savings Plans (ESP) and Energy Savings Improvement Plans (ESIP) intentionally
evolved to address the common pitfalls we experienced while working for vendor based
ESCOs as well as managing “traditional” performance contracting projects from the
owner’s side of the table. Our ESP process is designed around core principles that have
earned us the reputation of delivering the best value to our clients.

The following components set our ESP and ESIP process apart from others for Union
Beach Board of Education:
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customer preference, whatis best s - . 8760206 e

and most cost effective for the

application. Our standard —

approach is to select the best e o
long-term equipment and l—— Al om0 e BTAC
systems based on Life Cycle Cost V8 Condenser Lo s Compressorand - Standard Eifciency - Standard Efficency
(LCC) analysis and then Utiity Costs ® Maintenance Costs ® Cunent capital costs
competitively bid sub-contracted

work to obtain the best price value for our clients.

$1,232,675

$1
ier 2 - 1407  Carrier 20RBGS 18 Carrier 3
Conc lf

VS

ense

] Fans 190T VS Cor

Willdan knows a competitive atmosphere is essential to ensuring that our clients receive
the highest quality project delivered at the lowest total cost. Willdan’s independence from
specific equipment or contractors provides us the freedom to incorporate our clients’
preferences for products and contractors on every project.
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Our engineering team will work closely with Union Beach Board of Education’s
engineering and facilities staff to understand their product preferences. Qualitative and
guantitative benefits of these preferred products relative to alternatives will be evaluated
and discussed with staff to arrive at a final basis of design and to inform the project
specifications.

Willdan began as — and remains — an engineering company with the in-house engineering
resources to effectively serve public entities.

Our engineers will develop design documents. They remain involved in the construction
management process to ensure that the design intent and requirements are properly
installed, preventing contractors from omitting, neglecting, or modifying essential
components of the original design intent.

Table 5 compares the traditional ESCO approach with Willdan’s approach to energy
performance contacting.

Construction

The top priority of Willdan’s project implementation team is to ensure that the installed
project stays on schedule, maintains the highest standards during installations, and
promptly addresses Union Beach Board of Education’s questions or concerns. Willdan
will provide as requested oversight during construction.
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Willdan’s Construction Management Process Key Elements

Process :
Overview
Element
Willdan’s methodical approach to receiving and reviewing
equipment submittals from contractors is essential because it
Equipment ensures that appropriate equipment is ordered and installed.
Submittals Detailed submittal requirements are presented in “SECTION

013300 - SUBMITTAL PROCEDURES” of Willdan's standard
specification package.

The construction management team works with the design engineer
to ensure systems are properly installed and operating efficiently,
comfortably, and with minimal maintenance. Willdan monitors

Construction

VTSI project installation daily, and all construction issues are addressed
by our team.
Willdan ensures contractors implement projects as designed, and
Client keeps clients apprised of the project through construction update

meetings, update memos, and additional avenues as requested.
Any challenges, scheduling conflicts, etc., are resolved at these
meetings.

Prior to closing out projects, contractors are required to submit
Operations and | detailed Operation and Maintenance manuals for all equipment
Maintenance specified. Detailed Operations and Maintenance requirements are
Manuals presented in “SECTION 017823 - OPERATION AND
MAINTENANCE” of Willdan’s specification package.

Willdan protects equipment warranties and lays out expectations
and requirements related to warranties in “SECTION 016000 -
PRODUCT REQUIREMENTS” of our specification package. This
Warranty portion — in addition to the remainder of Willdan’s specifications —
Procedures will be transferred to s. Willdan maximizes the benefit of warranties
to our clients by providing subcontractors with specific required
steps and actions related to product, manufacturers’, and
workmanship warranties.

Communication

During the design phase of our projects, Willdan selects systems, regardless of
manufacturer or distributor. Every facility will receive customized solutions designed to
maximize occupant comfort, efficiency, maintenance, and total life cycle cost.

Throughout the project Willdan is the sole source of contact and accountability for Union
Beach Board of Education for warranty-related issues. These costs are included within
the Willdan standard pricing model.
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Safety Practices and Procedures

All Willdan employees and managed contractors are required to follow well-defined safety
procedures that not only protect themselves, but more importantly, protect Union Beach
Board of Education students, staff and the general public. Incident prevention is our
highest priority. As such, our Safety Coordinator will perform risk assessments of all
projects and develop Site- and Task-Specific Safety Plans. Well-marked access
restrictions, visible signage, and daily clean-ups all are strictly enforced to ensure the
safety of everyone at the facility. Willdan’s safety plan and procedures are consistent
with the requirements of the State of New Jersey and Union Beach Board of Education.
Willdan maintains an impeccable safety record and continues to promote safety as its #1
priority.

Management of Hazardous Materials

Willdan adheres to a Corporate Environmental Health and Safety Plan (EHASP) that
provides the basic policies, objectives, organizational structure, and guidelines that
govern all work we perform. The EHASP identifies potential hazards and specifies an
appropriate level of response to protect the health and safety of our workers,
subcontractors, clients and the public. This includes the management of hazardous
materials encountered in the installation of energy conservation measures, such as
asbestos, PCB ballasts, lead, etc. For each contract, Willdan updates our EHASP to
account for specific hazards that may be encountered.

Willdan will assign Gerard Mondesir, Safety Officer, to ensure environmental health and
safety principles are strictly adhered to by all program staff. Gerard will engage with AON
(the world’s largest construction insurance broker), CNA (Willdan’s insurance carrier) and
Willdan’s Senior Management to identify best practices for safety. Under Gerard’s
leadership, Willdan has experienced four consecutive years of improving Experience
Modification Rate scores with an excellent score of 0.77 as of 2016 (a business with a
score of <1 is safer than average).

Project Closeout

Construction close-out inspections, punch lists, operation and management documents,
owner training, commissioning, and warranty information are all important to the
successful completion of any project. Willdan takes this process one step further with its
comprehensive commissioning process described below.

Systems Commissioning

Commissioning (Cx) is the systematic process of ensuring that all facility systems perform
interactively and acceptable to the owner’s operational needs and Willdan’s design intent.
This process requires the preparation of facility operations personnel, as all HVAC,
controls, and lighting systems will be commissioned.
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Willdan’s commissioning process is the fundamental o Engincer's
quality control mechanism that ensures the final Requirements

installation efficiently satisfies the Owner's Project  gssenmiaL Develop
Requirement (OPR). This process begins at project FOUNDATION 0 g pomaissioning
inception and remains in operation throughout project Start-Up Testing
development to prevent — or catch — potential issues

during design, construction, and final system testing. I—»I Controls Validation
Ideally, this process works preemptively, but Willdan

O Functional Tests

also recognizes the importance of continuous "sey':g‘ﬁ

commissioning after construction completion to Fine-Tuning Problem Resolution
guarantee appropriate system installation and

optimized system performance. Documentation
The Willdan team uses a systematic commissioning Owner Training

process that eliminates the common disconnects

between the owner’s goals, the engineers’ design, the
contractor installation, and the final operation and

performance of each building system.

It is this systematic process, coupled with our use of in-house commissioning group, that
eliminates disjointed hand-offs. Willdan’s commissioning process begins in the pre-
design phase and ends one-year after construction. At the commencement of
construction system functional testing is conducted.

Subsequent testing of HVAC systems and controls continues to capture performance in
all four seasons. A comprehensive commissioning plan, extensive documentation, and
a complete “issues checklist” is maintained through project management software. This
rigorous process ensures every issue is corrected before the project is considered
complete.

Specific components of our commissioning process are described in more detail below.

= Continual Quality Assurance — Willdan’s engineers and construction teams
continually build quality into all project phases. They monitor construction progress
and verify compliance with design and specification documents and overall
standards of quality to preemptively address issues. This attention to detail
throughout the construction process means issues that could potentially cost a
great deal of time, money, and aggravation are eliminated before they have a
chance to fester.

= Commissioning Plan — Willdan develops and utilizes the Commissioning Plan to
define the scope and format of the commissioning process and the responsibilities
of all involved parties. This plan is provided to all commissioning team members
to inform them of the commissioning work intent and scope, ensure inclusion in the
project scope, document all process steps, and expedite the overall commissioning
process.

= Preparation for Functional Testing — Willdan’s commissioning team verifies

preparations before functional testing begins by reviewing construction documents,

submittals, and signed documentation from contractors certifying all systems are

installed in compliance with the construction documents and
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manufacturer’'s recommendations, are clean and properly prepared for operation,
are functional for test and balance (TAB), and are ready for functional performance
testing.

= Functional Testing — Willdan’s engineers verify proper sequencing, operation, and
performance of installed equipment and systems under real operating conditions,
including seasonal commissioning. Qualified technicians working for the contractor
who installed the equipment and implemented the programming perform these
tests under Willdan’s certified commissioning engineers’ supervision.

= Documentation — Startup forms, TAB forms, and functional test procedures guide
the commissioning process, and specific written documentation is maintained for
all commissioning activities. Willdan’s commissioning team generates
commissioning reports documenting project issues and resolutions, deficiencies,
and the status of testing, and these reports are tracked for the duration of a project.

= Problem Resolution — When a report is issued to address an identified deficiency,
Willdan’s construction manager forwards it to the appropriate parties to initiate
immediate corrective action. Willdan’s engineers are responsible for any design
modification and issuing final design details.

Provision of Record Drawings

Accurate as-built drawings are as important to future
facility operation as the O&M manuals delivered at
the end of the construction process. Up-to-date
documentation makes the generation of record
drawings seamless at the end of construction and
provide an accurate basis for discussion of field
changes with all project stakeholders when they

Provision of Records
As-Built Construction Drawings
Commissioning Plan/Issues Log

Pre-Functional Checklist

Scope Change Documentation
Operations & Maintenance Manuals
Manufacturers Testing/Inspection Report

occur. Documents are provided in both hard copy
and electronic form (AutoCAD and PDF format) to
our clients, or as requested.

Post-Implementation Reporting

Willdan will provide Union Beach Board of Education
a full description of the energy baseline(s)
corresponding with the M&V plan at the end of the
construction period during a dedicated M&V kickoff
meeting. This report details parameters that describe
both the energy and water consumed in the baseline
year and the conditions that caused that

Design Clarifications
Design Change Documentation
Final Measurement & Verification Plan

Equipment Start-Up Report

Plan Review Changes

Warranty Letters
Functional Performance Test Report

Test & Balance Report

Service Contact Information

consumption to occur to facilitate accurate M&V of guaranteed savings.

Factors including utility consumption and demand data; weather; building physical and
thermal properties; energy consuming equipment and system parameters; space
temperature setpoints and schedules; facility use and occupancy schedules; and other
key information describing base-year conditions are outlined in this report. Willdan does
not adjust our baseline or savings for changes necessary for project implementation. Only
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Union Beach Board of Education-initiated scope changes during construction are subject
to adjustment.

Description of Post Construction Training and Services

Flexibility in Assignment of Operation and Maintenance Responsibilities

Willdan does not use Operation and Maintenance services as a source of profit; our role
is to ensure Union Beach Board of Education has resources in place to provide sufficient
ongoing maintenance — either with a third-party subcontractor or using in-house
personnel. If outside assistance is desired or required, Willdan facilitates a competitive
process to obtain preventative maintenance from local, high-quality contractors.

Union Beach Board of Education Staff Training

Willdan recognizes that the success — both in terms of performance and client satisfaction
— hinges on operators understanding how to properly operate and maintain the systems.
We will deliver technical training to Union Beach Board of Education staff and operations
personnel on all new equipment and dynamic systems. We will arrange and facilitate
these trainings at Union Beach Board of Education, and we bring in equipment experts to
provide advanced technical training and advocate that Union Beach engineering and
facilities staff participate in the functional testing of major systems to gain first-hand
knowledge of their design and operation.

Customized Maintenance Staff Training and Cross Training:

Personal interviews of maintenance staff are conducted by Willdan as an integral part of
the equipment handover process. We then can develop a maintenance staff training
program targeted to staff skill levels, experience, education, and prior training. Interviews
conducted during IGA site surveys and equipment installation provides an opportunity to
educate the maintenance staff about the project, as well as obtain their support and
assistance from the beginning of the project. Willdan will work with Union Beach Board
of Education personnel to evaluate individual capabilities and propose tailored training
programs that meet the needs of the staff.

Willdan has significant in-house resources and advanced technical capabilities to provide
Union Beach Board of Education with a better understanding of energy conservation
technologies and their energy usage. The complete understanding of overall facility
operations and energy consumption that Willdan incorporates into its energy cost
reduction training will be of great benefit to Union Beach. The use of in-house Willdan
personnel for this component of the training, and their extensive experience in identifying
and implementing energy conservation methods, will ensure the Board realizes all
available energy and operational savings.

Manufacturer Training

Willdan is vendor and product neutral, with no vested interest in any vendor or
manufacturer. This impartiality allows us to incorporate the training from the appropriate
manufacturer or service provider as the situation warrants. Most manufacturing
companies offer excellent training programs, but the training is often focused solely on
their product lines. Willdan will coordinate and organize vendor training on proper
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equipment operation for personnel and will work with the manufacturer of each major
piece of equipment to develop training manuals and a core curriculum that includes
assembly/reassembly instructions, troubleshooting tips and parts lists.

This training will include operation, maintenance, and troubleshooting for all major
equipment items. Willdan provides on-site training for all equipment installed under the
performance contracting program. Our research indicates that the most effective training
takes place when performed on the actual equipment.

Training is performed throughout the term of the contract to update skills, provide the
latest information and train new personnel. Training programs are recorded as a
reference tool for personnel and new staff. Willdan will prepare tutorials and other training
materials (including videos, CDs, and text) that will assist the Board of Education in
training new staff, as well as providing a library of training materials for existing personnel.
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Section 8. Appendices

Attached in this section are appendices and supporting documents as
follows:

e Appendix A: Statement of Energy Performance (Energy Star Portfolio)

e Appendix B: Direct Install Proposal

e Appendix C: Proposed Equipment

e Appendix D: Formulae

e Appendix E: ASHRAE 90.1 Minimum Performance Requirement and Baseline

HVAC System Types
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EUl is presented in terms of site energy and source energy. Site energy is the amount of fuel and electricity
consumed by a building as reflected in utility bills. Source energy includes fuel consumed to generate
electricity consumed at the site, factoring in electric production and distribution losses for the region.

ENERGY STAR® Statement of Energy

tearnvoreat]  Performance
energystargoyv

Union Beach Public Works Office

(Formerly Union Beach Adult School)
Primary Property Type: Office
Gross Floor Area (ft5): 9,000

Built: 1852
ENERGY STAR® )
1 For Year Ending: December 31, 2018
Score Date Generated: September 16, 2020

1. The ENERGY STAR score I= a 1-100 assesament of a bullding’s ensrgy afMclency a8 comparsd with simillar bulldings naticnwide, adjusting for
climate and business actrty.

Property & Contact Information

Property Address Property Owner Primary Contact
Union Beach Public Works Office UnicnBeachBOE Union Beach Public Schools Board of
(Formery Union Beach Adult School) 221 Momingside Ave Education
1205 Florence Avenue Union Beach, NJ 07735 221 Morningside Avenue
Union Beach, Mew Jersey 07735 (732) Bo4-4002 Union Beach, MJ D7735
(T32) Bo4-4802
Jlaveri@unionbeachschools.org

Froperty ID: 12420534
Energy Consumption and Energy Use Intensity (EUI)

Site EUI Annual Energy by Fuel Mational Median
51 5 kBtu/ft Matural Gas (kBiu) 185,732 (40%) MNational Median Site ELUI (kBuft) 45.6
: Blectric - Grid (kBtu) 277,843 (60%) Mational Median Source EUI (kBtwft) 257
% Diff from National Median Source EUI 13%
Source EUIl Annual Emissions
2 Greenhouse Gas Emissions (Metric Tons 36
108 kBtufft gl

Signature & Stamp of Verifying Professional

| {Name) verify that the above information is true and correct to the best of my knowledge.

LP Signature: Dhate:

Licensed Professional

rofessional Engineer or Registered
Architect Stamp
{if applicable)



EUl is presented in terms of site energy and source energy. Site energy is the amount of fuel and electricity
consumed by a building as reflected in utility bills. Source energy includes fuel consumed to generate
electricity consumed at the site, factoring in electric production and distribution losses for the region.

ﬁ"'z’?‘_ﬁf ENERGY STAR® Statement of Energy

earn more Tl Performance

energystar.gov

Union Beach School District - Board Office

Primary Property Type: Office
Gross Floor Area (ft%): 4,950
Built: 1852

For Year Ending: December 31, 2019
ENERGY STARE Date Generated: September 16, 2020

5mre1

1. The EMERGY STAR acore |s & 1-100 assssameant of a bullding's energy efMciency a8 compared with aimitar bulidings nationwide, adjuating for
climate and businsss sctivity.

Property & Contact Information

Property Address Property Owner Primary Contact
Union Beach School District - Board Office UnionBeachBOE Union Beach Public Schools Board of
1207 Florence Avenue 221 Momingside Ave Education
Union Beach, New Jersey 07735 Union Beach, MJ 07735 221 Momingside Avenue
(732) 8644902 Union Beach, MJ 07735
(732) B64-4802
jlauen@unionbeachschools.org

Froperty ID: 12420636
Energy Consumption and Energy Use Intensity (EUI)

Site EUI Annual Energy by Fuel Mational Median Comparison
51 6 kBtuffz  Etectric - Grd (kBtu) - 66,976 (20%) National Median Site EUI (kBtwf) 72.8
: Natural Gas (kBtu) 188,668 (T4%) Mational Median Scurce EUI (kBtu'ft?) 108.5
% Diff from Mational Median Source EUI -20%
Source EUI :n.a Eﬁ;:'_r.mem- _ . .
reen| issions ons
779 kBtu/fft* o house {Metric

Signature & Stamp of Verifying Professional

| (Mame) verify that the abowve information is true and comrect to the best of my knowledge.

LP Signature: Date:

Licensed Professional

Professional Engineer or Registered
Architect Stamp
(if applicable)



EUl is presented in terms of site energy and source energy. Site energy is the amount of fuel and electricity
consumed by a building as reflected in utility bills. Source energy includes fuel consumed to generate
electricity consumed at the site, factoring in electric production and distribution losses for the region.

‘2o5723| ENERGY STAR® Statement of Energy

tearn More a1l Performance

anergystar.gov

Union Beach Memorial School

Primary Property Type: K-12 School
Gross Floor Area (ft): 104,223
Built: 1955

For Year Ending: December 31, 2019
ENERGY STARE Date Generated: September 16, 2020

Score!

1. The ENERGY STAR score Iz a 1-100 assessment of a bullding's energy efficlency as comparsd with simitar bulldings nationwide, adjusting for
climate and business activity.

Property & Contact Information

Property Address Property Crawner Primary Contact
Union Beach Memonal School UnionBeachBOE Union Beach Public Schools Board of
221 Momingside Avenue 221 Momingside Ave Education
Union Beach, New Jersey 07735 Unicn Beach, NJ 07735 221 Momingside Avenue
(732) 8844002 Unicn Beach, N.J 07735
(732) 88440082
Jlaven@unionbeachschools.org

Property ID: 12420388

Energy Consumpficn and Energy Use Intensity (EUI)

Site EUI Annual Energy by Fuel Naticnal Median Comparison
72 8 kBtu/fe Eleciric - Solar (kBtu) 1,408,216 (20%) Mational Median Site EUI (kBiwfi) 2e.7
- Eleciric - Grid (kBtw} 881,184 (12%) Mational Median Source EUI (kBtw/ft?) 124.1
Natural Gas (kBiu) 5198777 (68%) % Diff from National Median Source EUI -37%
Source EUI :;":.:1 -G-:.;‘:EE issions (Metric T 505
ouse missions ons
90.7 kBtu/ft* COZelyear)

Signature & Stamp of Verifying Professional

I (Mame) werify that the abowe information is true and correct to the best of my knowledge.

LP Signature: Date:

Licensed Professional

Frofessicnal Enqmer or ﬁegstered
Architect Stamp
(if applicable)
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Custamer Work Ortias (Pags 1 of 1)

WILLDAN Direct Install

Customer Work Order (Page 1 of 5)
Tel: 1-877-831-5419 - Email: energysavenj@willdan.com

UNION BEACH BORO BD OF ED

Sales Represontative Name Energy Assessment Date Union Beach BOE Memorial School
Chris Fornicola 7121/21 221 MORNINGSIDE AVE
Installation Contractor UNION BEACH,NJ7T735

Tri-State L

PRODUCT

N

EDEATIO DESCRIPTION

1JReom 50 -1 () LED T8 Tube
Type B

2)33 Classrooms {) LED T8 Tube
Type B

3)Room 50 - 11 () LED T8 Tube
Type B

4)Room 43 - 12 () LED T4 Tube
Typo B

S)Hathroom + Electrical - | ED T8 Tube
159 Type B

€)Bathreom + Electrical - | ED T8 Tubo
80 Type B

T)Bathroom + Electrical - LED T Tube
1] Type B

BjOffice + Nurse - 16 () LED Fixture -

Flat Panel

dOffica + Nurse - 16 ()  LED Fixture -

Flat Panel

10)0tice + Nurse - 16 () LED Tg Tube
Type B

11]0ffice + Nursa - 16 () LED T8 Tube

Type B
12jRestrooms - 21 {) LED T8 Tube
Type B
13)Rastrooms - 21 ) LED TB Tube
Type B

14)Storags + Boller- 28 LED T8 Tube
0 Type B

LED T8 Tube

15)Storage + Boiler - 25
a Type B

applicable ine Installation Program Ally, by any

products or services. Customer's reliance an warranties is limited lo warranties provided by Willdan,
waranly perieds are provided betow, ) | autn
expenses, liabilties, and costs for damage to g
number, electric consumplion data and clectric|
(NJBPU) Commission, Any Customer information provided 1o the NJBPU Comimissian will be
(6) months, the projoct scope and/er pricing m:
based upon pre-determined sector hours listed

ADEQUACY DR SAFETY OF SUCH MEASU

alsovary frem the Summary Report. 11) 11 non-compatible emergency ballasts are found, Custemer can elect to leave existing fidures
rules and regulations cencerning this DI Progray

markels operated by PIM Intereonnection, Inc

Warrant; Period:

LED Screw-In Lamps &
Smart Thermostats™

**Manufacturer's warranty
Notes

ght & Energy

By signing tha bolow | agros to the following:
1) | nave reviewed the Eneray Efficiency Assq
understand that | am respansible to pay Wilda

Jersey Central’

Power& Light
A FirstEnorgy Company
WORKORDER#
6317522-A
Customer Phone “Tool Version A
7322643133 1.4
Contact Person Customer Emali

Jamison Lauer Jauer@unioniboschschools.org

QaTy
EXIST, UNIT PRICE CUSTOMER CUSTOMER TO
EXISTING PROD/MODEL # pelied PROD/MODEL # REPLACE. QTY D (instaleqy ~ TOTALCOST 72 BEER nstari g0 e INITIALS CHANGES
DIFFERENT)
4L4'32W T8 Electronic Ballast [ T il 5 $106.27 $637.62
4L 48" 13W LED T8 Tube with Lino Driver - Nermal
3L4'32W T8 Electronic Ballast 478 - T 478 586.93 541,552.54
3L 48" 13W LED T8 Tube with Line Driver - Normal
AL4'32W T8 Electronic Ballast 2 | I i 1 12 $106.27 $1,275.24
4L4’32W TB Electronic Ballast 6 6 §$106.27 $637.62
2L4'32W T8 Electronic Ballast 2 . i = 2 $80.00 $160.00
2L 48" 13W LED T8 Tube with Line Driver - Normal
4L4'32W T8 Electronic Ballast | I 2 $106.27 $212.54
4L 48" 13W LED T8 Tube with Line Driver - Normal
2L4'32W T8 Electronic Ballast 2 = - H $80.00 $160.00
2L 48" 13W LED T8 Tube with Line Driver - Normal
22" F40 Biax / Twin Tube Lamp { ® T - i 48 $220,07 $10,563.36
Electronic Ballast New 30w 2x4 LED Flat Panel
2L2' F40 Biax / Twin Tube Lamp / 3 - e 8 $200.89 $1,607.12
Elactronic Ballast New 20w 2x2 LED Flat Panel
2L4'32W T8 Electronic Ballast 4 i 4 $80.00 $320,00
2L4'32W T8 Electronic Ballast 4 4 §80.00 $320,00
4L4'32W T8 Elactronic Ballast 3 i 3 $106.27 $318.81
2L4'32W TH Electronic Ballast 1 1 §80.00 $80.00
2L4'32W T8 Electronic Ballast 1 N 1 $80.00 $80.00
4L4'32W T8 Electronic Ballast 8 T ] 8 $106.27 $850.16
4L 48" 13W LED T8 Tube with Line Driver - Normal
T —
| Customer Initials

Cost of Installed Measures (Current Page): $58,775.01
Cost of Installed Measures (Other Pages): $97,a37.20
Totai Cost of Installed Measures:
Incentive: $489,846.44

Customer Payment Due upon Completion; $548,668.59

_Terma and Condition__

Bsment for the premises listed above, 2) | authonze energy efficiency related sarvices work on
N or, i applicable the Installation Program Allies identified abave, for th
of the follawing metheds: credit card, maney order, cashier's check,

g the

Or Injunies ta any person (including death)

arty evaluation contractor for DI Program o
with Infe abaut other

are calculated based upan the New i

arising out of Inappropriate/non-intended use of oqiipment \ﬁslailed as authorized by this agreament. 7) | agri

energy savings o ts third-p

and not

ity . 8) The scope of work and Pricing presented in thes

be updaled. 9) | understand afl energy savings values
ES, INCLUBING BUT NOT LIMITED TO WARRAN E. 10) 1 undorstand that if existing ighting that
12) Willdan reserves the right to cancel any D
any Energy Efficlency rosource cred

s is or replace ballests at an additional cost,
. | certify that all information provided is comect to participating In, | agres to assign ownership of

the best of my knowledge, 14) By
(Y

ersey Technical Resouree Manual ("'TRM") for estimating savings for energy efficiency
In the TRM, Actual savings may vary depending an actual operating hours at the site, JCP&L DOES NOT MAKE ANY REPRESENTATIONS OF ANY KIND REGARDING THE RE

itz resulting from my project{s) to Ji

$1,038,515.03

at the time that the instalialon is completed. | furthar understand that | may pay Willdan, or if

ldan, JCPAL, and Installation
te that JCP|

valuation purposes. The evaluation contraclor has agreed lo keep Customer information confidential. Cuslomer informatian may alse be provided to the Now. Jersey Board of Public Uilities

decument is valid for no more than six 8)
programs. The annual energy savings estimate presenied in the Summary Report is
SULTS TO BE ACHIEVED BY THE ENERGY-SAVING MEASURES OR THE

s nol in service when upgraded through the DI Program, actual energy savings will

| preject for any reason, 13) | have read, understand and am in compliance with af
ICPAL for the purpose of offering these credits into the

menths after the signature date. After six

! a<capt the tarms & Condltions above (Must Sign Before Inatallation):

3 Years| Evaporator & Door

Caontractor Signatura

Cantractor Signature Date
5 Yaars i
Cu: er Dal
Heater Controls Inc. parts & labor 2 Yoars smﬁi A M i .—6 i Z Z
; 1t5 & labor Tear - o : N ORI T |
Print Nam, Title
e A L [ Gx hie S
ofed

Print Nam,

.Gal

= |




7% Order (Pace 2 of 2}
Direct Install Poneralon
Ay Company
Customer Work Order (Page 2 of 5) Py
EITTres S S S o S o r L P = ST LISLLSeT o S0
0 6317522-A
LocATION L el EXISTING PROD/MODEL # PROD/MODEL # REPLACE. Q1Y i UNTPRICE  rortALcost CUSTOMER ATV e | ZUSTOMER TO
DESCRIPTION ary - {Installed) cosT DIFFEReNT)  'MITIALS CHANGES
) [lorage + Boller-28 LED T8 Tuba|  4L4'32W T8 Electronlc Ballast L i Bl 1 5106.27 $106,27
i Type B 4L 48" 13W LED T8 Tube with Line Driver - Nofial
IT)Sterage + Boiler - 28 LED Scrow-li  40W NG 3 T = S 3 §16.72 $50.16
0 LED 9W A-Lamp
T8Multioupose =290 LED Fixture - 400W METAL HALIDE w o i = 15 $520.36 $7,605.40
High Bay Now 90W LED High Bay
19Mutipupose - 29()  LED T8 Tube|  3L4'32W T8 Flectronic Ballast A e ] 1 586.93 $66.93
Type B
MMulipupose-290  LEDTE Tube |  3L4'32W T8 Electranic Ballast 1 1 $86.93 $86.93
Type B
2UMultipupose-29 () LED Screw-n|  100W ING 2 T T 2 $18.40 $36.80
LED 12W A-Lamp
#Multipuposs-200  LEDT8Tube |  4L4'32W T8 Elactronic Ballast 4 L= T 1 4 $106.27 $425.08
Type B 4L 48" 13W LED T8 Tube with Line Drivor - Normal
23)Kitchen - 30 () LED T8 Tube |  2L4'32W T8 Electronic Ballast G LI B i 18 $80.00 $41,440.00
Type B 2L 48" 13W LED T8 Tube with Lino Driver - Normal
24)Kitehan - 30 () LED Screw-In | 60W INC 4 T - 4 516.72 $66.88
LED 9W A-Lamp
25)Kitehon - 30 {) LED Screw-In | 18W GOMPACT HARD WIRE S i 1 $16.72 $16.72
FIXTURE LED W A-Lamp
#)3Classrooms (| LEDT8Tube |  2L4'32W T8 Electronic Ballast s 9 $80.00 $720.00
Type B
3 Classrooms)  LED T8 Tuba | 2L4'32W T8 Electronic Ballast g ), @ = S 5 5127.95 $639.75
Type B 3L 24" 8W LED T8 Tube with Line Driver - Normal
HRoam116-32()  LED T8 Tube | 4L4'32W T8 Eloctronic Ballast 5 - o T 5 $106.27 $531.35
Type B 4L 48" 13W LED T8 Tube with Line Driver - Normal
Iatrooms + Elec - LEDTE Tube | 2L4'32W T8 Electronic Ballast s T = = 5 $80.00 $1,200.00
B Type B 2L 48 13W LED T8 Tube with Line Driver - Normal
) T
J)Bathrooms +Elec-  LEDTS Tube | 4L4'32W T8 Electronic Ballast 2 2 $106.27 $212.54
s Type B 4L 48" 13W LED T8 Tube with Line Driver - Normal
jnethrooms +Elec-  LED T8 Tuba | 3L4'12W T8 Electronic Ballast & o ) 6 $86.93 $521,58
s Type B 3L 48" 13W LED T8 Tube with Line Driver - Nermal
J2IReom 26 - 43 & Ream LED Fixture - | 2/13W COMPAGT HARD WIRE 2 - i T 2 $120.64 $241.28
2-450) Flush Mount | FIXTURE ELECTRONIC BALLAST New 16w LED Flush Mount
3HIRaom 2643 & Roem LED Fixture - | 32W CIRCLINE HARD WIRE I il i i [ $120.64 524128
23450 Flush Maunt | FIXTURE New 16w LED Flush Mount
348 Classraoms () LED T8 Tube | 3L4'32W TB Electronic Ballast 104 B S e 104 $86.93 $9,040.72
Type B 3L 48" 13W LED T8 Tube with Lina Driver - Normal
3SRostroom + Roof+  LED T Tube | 2L4'32W T8 Eloctronic Ballast o[ T - 1 $111.52 $111.52
Wich=a3) Type B 2L 24" 8W LED T8 Tube with Line Driver - Normal
*WReslroom + Reof + LED T8 Tube | 2L4'32W TB Electronic Ballast a T 1 $80.00 $80.00
Moch-43f) Type B 13W LED T8 Tube with Line Driver - Normal
Rastroom +Roof + LED TS Tube | 2L4'32W T8 Electronic Ballast - SO N i 3 $60.00 $240.00
Wian =43y Type B 2L 4™ 13W LED T8 Tube with Line Driver - Normal
W7 Classraoms ) LED Fixture - | 2BW COMPACT HARD WIRE % T e gy 16 5128.76 $2,060.16
Recessed Can FIXTURE New LED Downlight 12w
38)4 Classrooms () LED Fixtura - | 2L2" F40 Biax { Twin Tube Lamp / £ = 1 520089 $200.89
Flat Panel Electronic Ballast New 20w 2x2 LED Flat Pancl
40)Boys RR- 56 () LEDTBTube  |2L4' 34W Standard Lamp [ g [ = 3 $80.00 $240.00
Type B Standard Ballast 2L 487 13W LED T8 Tube with Line Driver - Normal
M4 Classrooms () LEDTS Tube | 2L4'32W T8 Electronic Ballast we [ [ — 138 $80.00 $11,040.00
Type B 2L 48" 13W LED T8 Tube with Line Driver - Narmal
“@FirePanel-590)  LEDT8Tube  |3L4'32W T8 Electronic Ballast - e — e 2 §86.93 $173.85
Type B 3L 48" 13W LED TE Tube with Line Driver - Normal
SISiMsRRe Closet:  LEDT8 Tube  2L4'32W T8 Electronic Ballast 2: | T - 2 $80.00 $160.00
Lo Type 8 2L 4B 13W LED T8 Tube with Line Driver - Normal
JHGIIsRR+ Closet-  LEDTS Tube  (L4'32W T8 Electronic Ballast 1 - - 1 5106.27 $106.27
607) Type B AL 48" 13W LED T8 Tube with Line Driver - Normal
- Cost of Installed Measures {Page 2 only): §37,882.37




Direct Install Eoid ik
: Compamy
Customer Work Order (Page 3 of 5) APl Company
JCPEL Account # WORK ORDER #
0 UNION BEACH BORO BD OF ED 6317522
LOCATION Fropus] EXISTING PROD/MODEL # | EXIST- PROD/MODEL # REPLACE. QT ip | UNMTPRICE | o cost |CUSTOMER| | QT | . FUSTOMER KO,
DESCRIPTION ary A (Installed) cosT DIFFERENT) | IMITIALS CHANGES
45)Girls RR + Closet - LED T8 Tube|  2L4" 34W Standard Lamp | 2 2L 48" 13W LED T8 Tuba with Lino Driver - Narmal 2 $80.00 $160.00
sop Type B Standard Ballast
46)Hallway - §1 () LED T8 Tube|  2L4'32W T8 Elactronic Ballast 80 2L 48" 13W LED T8 Tube with Line Driver - Normal 80 $80.00 $6,400.00
Type B
4T)Hallway - 61 () LED T8 Tube |  2L4'32W T8 Electronic Ballast 25 2L 48" 13W LED T8 Tube with Line Driver - Normal 25 $300.98 $7,524.50
Type B
48)Hailway - 51 () LED Fixture-|  18W COMPACT HARD WIRE 15 New LED Downlight 12W 15 $128.76 $1,931.40
Recessed Can  FIXTURE ELECTRONIC BALLAST
“3)Hallway - 61 ) LED T8 Tube IL4'32W T8 Electronic Ballast ] 3L 48" 13W LED T8 Tube with Line Driver - Normal 1 $86.93 $86.93
Type B
S0)Beiler - 62 () LED T8 Tube |  2L4'32W T8 Electronic Ballast 3 2L 48" 13W LED T8 Tube with Line Driver - Normal 3 $80.00 $240.00
Type B
S1)8oiter - 62 () LED T8 Tube |  2L4'32W TB Electronic Ballast 1 2L 48" 13W LED T8 Tube with Line Driver - Normal 1 $80.00 $80.00
Type B
S2Break Room-63()  LEDTBTube | 3L4' 34W Standard Lamp | 4 4L 48" 13W LED T8 Tube with Lina Drivor - Normal 4 $106.27 $425.08
Type B Standard Ballast
“3)Hoys Lockor - 64 () LED Fixture - |  2L2' F40 Biax / Twin Tube Lamp/ 10 New 20w 2x2 LED Flat Panel 10 $200.89 $2,008.90
Flat Panel Electronic Ballast
S4Rest Room + Elec - LED T8 Tube | 2L4' 34W Standard Lamp 4 2L 48" 13W LED T8 Tube with Line Drivar - Normal 4 580,00 $320,00
65 0) Type B Standard Ballast
SoifestRoom +Elec-  LED T8 Tube |  2L4' 34W Standard Lamp / 2 2L 48" 13W LED T8 Tube with Line Drivor - Normal 2 $80.00 $160.00
8.0 Type B Standard Ballast
56)Gym - 56 () LED Fixture - |  400W METAL HALIDE 24 New 90W LED High Bay 24 $520.36 $12,486.64
High Bay
ST)Gym - §6 () LED T8 Tube | 2L4'32W T8 Eloctronic Baliast 6 2L 48" 13W LED T8 Tube with Line Drivar - Normal [ $80.00 $480.00
Type B
58)Gym - 66 () LED Fixture - | 2L2' F40 Biax / Twin Tube Lamp / 2 New 20w 2x2 LED Flat Panel 2 $200.89 $401.78
Flat Panel Electronic Ballast
39)Giris Locker Room - LED Fixture - | 2L2' F40 Biax / Twin Tube Lamp / 13 New 20w 2x2 LED Flat Panal 13 $200.89 $2,611.57
ST Flat Panel Electronic Ballast
60)Boys RR - 68 ) LED T8 Tube | 2L4'34W Standard Lamp / 5 2L 48" 13W LED T8 Tube with Line Driver - Normal 5 $80.00 $400.00
Type B Standard Ballast
&1)Boys RR - 63 () LED T8 Tube | 2L4' 34W Standard Lamp / 2 2L 48" 13WLED T8 Tube with Line Driver - Normal 2 $80.00 $160.00
Type B Standard Ballast
§2)Room 12 - 63 ) LED Fixture - | 2L4'32W T8 Electronic Ballast 16 New 20w 2x2 LED Flat Panel 16 $200.89 §3,214.24
Flat Panel
635 Classrooms () LED T8 Tube 3LA4' 34W Standard Lamp / a0 4L 48" 13W LED T8 Tube with Line Driver - Normal 1] 5106.27 $8,501.60
Type B Standard Ballast
&4)Storags - 75 {) LED T8 Tube | 2L4°32W T8 Electronic Ballast 2 2L48" 13WLED T8 Tube with Line Driver - Normal 2 $80.00 $160.00
Type B
85)Elsc Rm - 78 () LED T8 Tube | 2L4'32W T8 Electronic Ballast 2 2L 48" 13W LED T8 Tuba with Line Drivar - Normal z §80.00 $160.00
Type B
66)Storags - 83 () LED T8 Tube | 2L4' 34W Standard Lamp z 2L 48" 13W LED T8 Tube with Line Driver - Normal 2 $80.00 $160.00
Type B Standard Ballast
T)Library - 34 ) LEDTBTube | 2L4'32W T8 Electronic Ballast 26 2L 48" 13W LED T8 Tube with Line Driver - Normal 26 $80.00 $2,080.00
Type B
GE]Library - 84 () LED T8 Tube 2L4'32W T8 Electronic Ballast 2 2L 487 13W LED T8 Tube with Line Driver - Normal 2 $80.00 $160.00
Type B
89)Library - 34 {) LED Fixture - | 212’ F40 Biax / Twin Tube Lamp | 2 New 30w 2x4 LED Flat Panel 2 $220.07 $440.14
Flat Pane| Electronic Ballast
70)Library - B4 ) LED Fixture - | 2L2' F40 Biax / Twin Tube Lamp / 9 New 20w 2x2 LED Flat Panel 9 $200.89 $1,808,01
Flat Panel Electronic Ballast
T1)Nurss Extonsion -85 LED Fixture - | 2L2' F40 Biax { Twin Tube Lamp/ 6 New 20w 2x2 LED Flat Panel (3 $200.89 $1,205.34
) Flat Panel Electronic Ballast
TaiBathrooms -85 () LED T8 Tube | 2L4'32W T8 Electronic Ballast 2 2L 48" 13W LED T8 Tube with Line Driver - Nermal H §60.00 $160.00
Type B
73)Hallway + Vestibule - | ED Fixfure - 2L2' F40 Blax / Twin Tube Lamp / 30 New 20w 2x2 LED Flat Panel 30 $200.89 $6,026.70
70 Flat Panel Electranic Ballast
Cost of Installed Measures (Page 3 only): $59,954.83 -




Direct Install sy R

Power& Light
Customer Work Order (Page 4 of 5) At oy oy
JCPEL Account # WORK ORDER #
0 UNION BEACH BORO BD OF ED 6317522-A
LOGATION PRODUCT EXISTING PROD/MODEL # EXIST. PROD/MODEL # REPLACE. QTY D UNIT PRICE TOTAL COST CUSTOMER INSTISLT.YED (F CUSTOMER TO
DESCRIPTION QaTty = {Installad) COST DIFFERENT) INITIALS CHANGES
74)Hallway + Vestibule - 28W COMPACT HARD WIRE 9 New LED Downlight 12W 9 §128.76 $1,158.84
k) - Recessed Can FIXTURE
75)Hallway + Vestibule - 2L4'32W T8 Electronic Ballast 14 2L 48" 13W LED T8 Tube with Line Driver - Normal 14 $80.00 $1,120.00
e | T8 Tube Type|B
T8)Hallway + Vestibule - 2L4'32W T8 Elcctronic Bailast 2 2L 48" 13W LED T8 Tube with Line Driver - Normal 2 §80.00 $160.00
0 0 1 T8 Tube Type B
77Mallway + Vestibuls - 3L4'32W T8 Electronic Ballast 14 3L 48" 13W LED T8 Tube with Lino Driver - Normal 14 $86.93 $1,217.02
e 178 Tube Type B
78)Hallway + Vestibule - 2L2' 17W T8 Electronic Ballast 2 2L 24" 8W LED T8 Tube with Line Driver - Normal 2 $80.00 $160.00
) 18 Tube Type B Z 00
THERLA () 100W METAL HALIDE 8 Now 20w LED Wallpack 8 $179.80 §1.438.40
<ture - Wall Pack
$0)Ext B ¥
JExt B () LED Serewdni 100W INC 2 LED 9W A-Lamp 2 §16.72 $33.44
BExtC () ture - Wall Padk 2/42W COMPACT HARD WIRE 2 New 20w LED Wallpack 2 $356.82 §$713.64
cre - Wall Pack eiURE ELECTRONIC BALLAST
BEx D () " 100W METAL HALIDE 1 New 39w LED Canopy 1 §360.42 $360.42
Fixtura - Canopy
BAExtF
JExUF () No Ungrade 250W METAL HALIDE 10 No Upgrade 8
B4E)
IERL G () <turo - Wall Pack 200W HPS 1 New 80w LED Wallpack 10 $302.14 $3,021.40
Ext H
23) ] 3 Fixturd - Floold TOW METAL HALIDE 1 New 45w LED Flood 1 5168.10 $168.10
6] t 1
JExt 1) cture - Wall Pack 100W INC 1 Neow 20w LED Wallpack 1 $179.80 $179.80
BExt - 5 2
) (] LED Serewliy 400W METAL HALIDE 4 LED 5W A-Lamp 1 $16.72 $16.7
B8)Ext K
N { «ure - Wall Pag 100W METAL HALIDE i New Z0w LED Wallpack 4 $356.82 $1,427.28
BERL 5 .26
DExt L () Fixture - Canopy 400W HPS 1 New 39w LED Canopy 3 $360,42 $1,081.21
90)Ext M .
NExt M () cture - Wall Pac 400W METAL HALIDE 2 New 20w LED Wallpack 1 §356.82 $356.82
91)Systam 3 i i
ystam loctric HVAC-A York/DJ180S32B4VZZ2 Electric HYAC-AC 1 $30,075.00 $30,075.00
92)Syst i % 075.| ,075.1
)Systam 4 lectric HVAG-AC York/DJ1B0S32B4VZZ2 Electric HVAG-AC 1 $30,075.00 $30,075.00
93)Systam 1 ith -
Systam ler Replacemen HB Smith - 28A-5 Gas Furnace/Soiler Replacement 1 $147,072.00 $147,072.00
94]System 2 HB Smith - 28A-5 Gas Furnace/Boiler Roplacement 1 §147,072.00  §147,072,00
ler Replacement
95}BLR3- §
i fer Replacement R8I Gas Furnace/Boiler Replacement 1 §159,000.00 $159,000.00
9EBLR3-§ RBI Gas Furnace/Boiler Replacement 1 $159,000.00 $159,000.00
ler Replacement
97)BLR3 -5 RBI Gas Furnace/Boiler Replacement 1 $159,000.00 $159,000.00
lor Replacement
98)8) 3 "
}Systom loF Replacaniani York Gas Furnace/Boiler Replacement 1 $6.250.00 $6,250.00
95)System 4 i
) Systam ler Replacement York Gas Furnace/Boiler Replacement 1 $6,250.00 §6,250.00
108)RTU -1 i
) alpy Economized Dual Enthalpy Economizer 1 §3,360.00 $3,360.00
101)RTU-2 i
IRTY alpy Economizer Dual Enthalpy Economizer 1 $3,360.00 $3.360.00
102)RR
) or, Spray Valve Faucet, Aerator, Spray Valve 1" $55.00 $605.00

Caost of Installed Measures {Page 4 only}): $863,732,14




Direct Install

Customer Werk Order (Page 5 of 5)

Jersey Central

Power& Light
AFesilrovzy Corvpany o
JCP&L Account # WORK ORDER #
0 UNION BEACH BORO BD OF ED 6317522-A
PRODUCT EXIST. UNIT PRICE CUSTOMER are CUSTOMER TO
LOGATION U St EXISTING PROD/MODEL # ik PROD/MODEL # REPLACE. QTY (] (installoq) | TOTAL coST (52700 |MDs|:?|E_|F;:5 #F INITIALS CHANGES
T3)Kitch v 1 % .00
)| an \for, Spray Valo Faucet, Aerator, Spray Valve $55.00 $35.
104)Boiler Reom . " Pipe Insulation 1 $2,400.00 $2,400.00
Pipe Insulatign
105)ollar Room " s Pipe Insulation 1 $2,400.00 $2,400.00
Pipe Insulatign
1 i i 1 1,800.0: 1,800.00
06)Boiler Reom Pine Insuiatign Pipe Insulation § 0 $ 0
107)RTU-1 525.00 525.00
) sart Thormastats Smart Thermostats 1 § §:
108)RTU-2 Smart Thermaostats 1 $525.00 $525.00
rart Thormostats
109)RTU -1 - Fuel Use Economizer 1 §1,146.42 $1,146.42
Use Economizdr
TI0RTU -2 i ,146.42 1,146.42
L Usé Econoriizar Fuel Use Economizer 1 $1,146. §
A11)RTUA i 1 786.42 786.42
) s Economiizer Fuel Use Economizer § $
112)RTU-2 3 Fuel Use Economizer 1 §786.42 $786.42
Use Economizer
TYRTU Demand Contrel Ventilation Using CO2 Sensors 1 §3,300.00 $3,300.00
ng €02 Sensors
T14)RTU-2 Demand Control Ventilation Using CO2 Sensors: 1 §3,300.00 $3,300.00
ng CO2 Sensar:
115)
116)
17)
18)
119)
126)
121)
122)
123)
124)
125)
126)
127)
1210)
129)
130)
131

Cost of Installed Measures (Page 5 only):

§18,170.68



Incentive Summary
UNION BEACH BORO BD OF ED

Lightng

The Lighting Tier depends on the percentage of total MMBtu Energy Savings

2 J
$169,225,35 $109,996.48 $94,676.14

Electric HVAC $70,103.35  §56,082.68 $20,298.81 §20,298.81 |
Electric Other C $0.00 $0.00 $0.00 $0.00
Gas 09% $799,186.33 $639,340.07 $374,871.49 $374,671.49
TOTAL | $1,038,515.03 | | l $489,846.44
Final Incentive (% of Cost) 47.17%
Total Electric Incentive $114,974.95

Total Gas Incentive

$374,871.49

Lighting
Lighting Controls

TOTALS

Electric HYAC-AC
Electric HVAC-Heat Pump
Dual Enthalpy Economizer
Smart Thermostats

Fuel Use Economizer (electric and Gas)
Demand Control Ventilation Using CO2 Sensors

Variable Frequency Drives

TOTALS

HVAC Of

Faut, Aerator, Spray Vave
Pipe Insulation

Electronically Commutated Moters For Refrigeration

Door Heater Control
Door Closer

Gasket

Vending Machine
Strip Curtains

Night Cavers

Walk-In Cooler/Freezer Evaporator Fan Control

Electron cally Commutated Motors

TOTALS

Gas Furnace/Bailer Replacement
Gas Furnace/Boiler Tune-up
Boiler Reset Controls

Faucet, Aerator, Spray Valve
Pipe Insulation

Smart Thermostats

Fuel Use Economizer (clectric and G
Demand Control Ventilation Using C
TOTALS

o Refrigeration

s)
02 Sensors

f t A
594,676.14 HVALUE! HVALUE!
50.00 $0.00 0.00

$169,225.35
$0.00

$30,769.74
$0.00

$30,769.74 0.00 50,00 $169,22535 $94,676.14 HVALUE! HVALUE!

$195.92 V $60,150.00 $56,759.02 3,476.46

$0.00 $0.00 $0.00 0.00
$52.65 $6,720.00 $5,808.75 1,323.93
$128.12 $1,050.00 -$3,939.54 -368.95
$0.00 50.00 $0.00 0.00
$636.48 $6,600.00 -$31,056.00 -585,52
$0.00 $0.00 $0.00 0.00
$1,013.17 7,793.67 1,470.60 $74,520.00 $11,082.81 $13,789.51 $21,572.23 326.57

$660.00 $525.31

$0.00 $6,600.00 $2,816.85 0.00
$0.00 50.00 50,00 0.00
$0.00 50.00 50.00 0.00
50,00 $0.00 $0.00 0.00
50,00 $0.00 $0.00 0.00
$0.00 $0,00 $0.00 0.00
$0.00 $0.00 50.00 0.c0
$0.00 $0.00 50.00 0.00
50.00 50.00 50.00 0.00
$0.00 50,00 50,00 0.00
50.00 0.00 $1,898.30 $7,260.00 $0.00 $3,917.83 $3,342.16 0.00

15_.7.9100 d $783,644.00 $307,478.28 $476,165.72

0.0000 $0.00 $0.00 50.00 0.00
0.0000 $0.00 $0.00 $0.00 0.00
6.7300 '$660.00 $134.69 §525.31 0.00
1,891.5700 $6,600.00 $3,783.15 $2,816.85 0.00
138.6000 $1,050.00 $4,989.54 -$3,939.54 -47.03
0.0000 $0.00 50.00 $0.00 0.00
1,332.0000 $6,600.00 $37,656.00 -531,056.00 -74.63
$18,742.81 $798,554.00 $307,478.28  $444,512.34 889.14
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Customer Installation Agreement
Tel: 1-877-831-5419 - http://sbdi.energysavenj.com

WORK ORDER #

UNION BEACH BORO BD OF ED 6317522-A

Union Beach BOE Memorial School

Enargy Assessment
Date

Customer Phone Tool Version
Chris Fornicola 7/21121 221 MORNINGSIDE AVE, Union Beach BOE Memorial School 7322643133 1.4
Installation Contractor UNION BEACH, NJ 7735 Contact Person Customer Email
Tri-State Light &|Energy

Dear JCP&L Customer:
Thank you for your participat
Efficiency measures as liste

TERMS AND CONDITIO
1. Scope of Work. See att
2. Electrical Violations. If
owner, or the responsible
existing violations must be
reason.
3. Payment. Customer is
completion of the work. U
4. Disposal. All DI Progran
5. Schedule. Customer wi
6. Installation. Installation
7. Taxes. Customer agree
and JCP&L for any tax rel
8. Willdan's entire liability
indirect, punitive and/for ca
performance or nonperforr
9. General Terms. This Cu
10. The energy assessme
11. Governing Law, Jurisd
for both substantive and p
exclude the applicability of
Customer Installation Agre
jurisdiction or venue of any
12. Direct Install Do It You
a. The Total Cost is for m
b. The products provided
c. The customer understa
delivery, the customer will
d. If an existing ballast or
part of the Direct Install Prg

Warranty Periods
The energy savings upgrade

on in the Direct Install (“DI") Program spensared b

electrical violations (

Customer representative, of the life safety electrical hazard situation that exists befol
2 corrected either by the owner, or by Willdan at an additional cost, which is not part

pon receipt of full payment, title to the installed Energy Efficiency measures trans
n related materials will be removed and disposed of in accordance with all

s that it is solely responsible for any taxes or fees that ma:
ated claims. In the event that
and obligation under this agreement will
nance of this agreement, whether clai

nt and associated pricing is valid for a

be invoiced for the Program Incentive amount.

Jamison Lauer jlauer@unionbeachschools.org

Yy JCP&L Company. This Customer Installation Agreement sets forth and confirms the understanding of the installation of Energy
on the Customer Work Order (attached)

NS:

ached Customer Work Order, the contents of which are hereinafter referred to as the “Scope of Work™.

as defined by the New Jersey County in which the install takes place) are found within Customer's establishment, Willdan must inform the
re Willdan proceeds with the retrofit installation of the lighting fixtures. The
of the DI Program, Willdan reserves the right to cancel any job for any
esponsible for paying that portion of the total cost identified above in the section "Customer Payment Due Upon Completion”
fers to Customer.
federal, state and local regulations.
sures per the Scope of Work during normal business hours,
tion Agreement.
y be assessed as a result of installation of Energy Efficiency measures and shall indemnify Willdan
ustomer claims any exemption from any tax, it must provide appropriate documentation prior to installation of measures.

not exceed the net customer cost. Under no circumstances will Willdan or JCP&L be liable for any special, incidental,
kind or nature whatsoever (including, without limitation, for jost profits, time or revenue) for anything arising out of the
ms for said losses or damages are premised on warranty, negligence, strict liability, contract or otherwise..
porates the Terms and Conditions agreed to on the Customer Work Order (attached).

periad of sixty (60) days from receipt of the proposal,

ction & Venue. All matters of dispute between the parties shall be governed, construed, and enforced in accordance with the laws of the State of New Jersey
ocedural matlers (without giving effect to conflict of laws principles) regardless of the theory upon which such matter is asserted. The parties expressly
the United Nations Convention on Contracts for the International Sale of Goods. Any legal suit, acticn, or proceeding regarding, arising from or relating to the
ement must be instituted in a State or Federal Court i . Customer waives any objection it may have now or hereafter regarding the
such suit, action or proceeding and hereby irrevocably submits to the jurisdiction of any such court in any such suit, action or proceeding.

self Program. All measures listed as “DIY" or “No Cost" in the Customer Work Order are subject to the following conditions:
aterial only; it does not include installation.

are warranted by the manufacturer; refer to the
nds that there is a 15-day deadline from the Del

. All payments are due upan

| allow reasonable access for pu

rposes of installing Energy Efficiency mea
il commence within sixty (60)

days of execution of this Customer Installa

nsequential losses or damages of any

stomer Installation Agreement incor

manufacturer's warranty.
ivery Date for installing incentivized products. If the customer does not instail the products within 15 days of

fixture is found to be deficient by the Customer or Willd

an, the deficiency must be rectified by the Custemer, or by Willdan at an additi
gram. Willdan reserves the right to cancel any job for

onal cost, which is not
any reason.

Payment Terms:
Total Cost of Installed Measures: $1,038,515.03
Less: Program Incentive $489,846.44
Plus: Code Violation Fixing Fee
Customer Payment Due Upen Completion; $548,668.59

Authorization for Installation of Energy Saving Upgrades(Must Sign Befare. Installation)
s are warranted from the date of installation as follows:

.

Print Name Ah\‘pg
Lighting Part & Labor 1 Year LED Tubes Ballasts & Integrated Fixtures ** 5 Years Customer Signature ﬁ ate { ""6"'_Z2
LED Secrew-In Lamps & Smart i E . S
Tharmostats™ 3 Years vaporator & Door Heater Cantrals inc. parts & Labor 2 Years
Exit Signs 1 Year EC Motors inc. bans & Labor Installation Contractor(Must Sign Before Installation)
EVAC & HVAC controls 1 Year Food Service Equipment 1 Year
" Manufacturer’s warranty Print Name
Signature Date
JCP&L programs are funded by a charge 'on your energy bill. JCP&L programs can help you reduce your energy consumption and save you money. To

JCP&L has contracted with W

learn more about JTEPEL and how you can participate,
go to www.energysaveNJ.com.

lidan Energy Solutions and

its subsidiary Willdan Lighting and Electric, Inc. ("Willdan”
HVAC

) to administer the DI Program. Dl offers a
replacement and HVAC controls upgrades. For more information

range of LED lighting, commercial
please call 1-877-831-5419 or

refrigeration,
email energysavenj@willdan.com
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provided is correct to the best of my knowledge.
Efficiency resource credits resulting from my proj
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nd that | may pay Willdan, or if applicable the Installation Program Ally,
d, money order, cashier's check, PayPal, or cash, 4) | understand that
and that JCP&L provides
n warranties is limited to
under this DI Program are
anty period, | will be responsible for replacement of said

| authorize access to the above listed address for the
saving upgrades and inspecting them upon completion. 6) | agree to indemnify,
L, and Installation Program Allies, harmless from any claims, losses, expenses,
to or destruction of this property, or injuries to any person (including death) arising
ropriate/non-intended use of equipment installed as authorized by this agreement. 7) | agree that
ctric consumption data
on purposes. The
formation may also be
Commission. Any Customer information provided to
bout other customers and not persanally identifiable.
is valid for no more than six (6) months after the
months, the project scope and/or pricing may be updated. 9) | understand all energy
‘TRM") for estimating

in the Summary Report is
ings may vary depending on actual
NTATIONS OF ANY KIND REGARDING
ING MEASURES OR THE ADEQUACY OR SAFETY
O WARRANTIES OF MERCHANTABILITY AND

I understand that if existing lighting that is not in service when
rough the DI Program, actual energy savings will also vary from the Summary Report. 11) If non-

an elect to leave existing fixtures as is or replace ballasts at
any DI project for any reason. 13) I have read,

ons concerning this DI Program. | certify that all

14) By participating in , | agree to assign ownership of
ecl(s) to JCP&L for the purpose of offering these

Inc. (“PJM”).

e following methods: credit car

energy savings to its third-party evaluation contractor for DI Program evaluati

Commission will be aggregated with information a

pre-determined sector hours listed in the TRM. Actual sav

he markets operated by PJM Interconnection,



fe

Customer Audit Access Agreement

with Attachment A - Owner Consent to Conduct Audit

overnment / Non-Profit / Small Business Information

Facility Name: MEMGs oyee 5’;‘\\0&51
Contact Name: NAMS s N Lavel
Street: W‘.D : Floor/Apt:
v

—L_L fV\cﬁ@)j e A ‘ —
it (51 on” By 7 2 5772
Facility Phone: 1%) - |Cell Phone: —
JCP&L Account Number:
Type of Fagility: Municipal/State/Federal  Non-Profit Small Business @2 Publi;-ShEhocTrs\>
Primary Building Use, NAICS description: T

—

Sclnoo |

*The North Ame

rican Industry Classification System (
the purpose of collecting, an:

NAICS) is the standard used by Federal statistical agencies in classifying business establishments far
2lyzing, and publishing statistical data related to the U.S. business economy.

Building Information

Tenant (Owner Permission Required; see

tallation Address

attached) Bill To:

Name:

Street: Floor/Apt:
Municipality: Zip:

Account Nurn

nber:




ICP&L is offering an energy conservation program (the “Program”) to customers in its electric service territory that are
government, K-12 Public Schools, qualified non-profit entities or small businesses with annual peak demands equal to or
less than 200 kW, Customer is the Company’s customer of record, i.e., the JCP&L electric account holder. Under the
Program, Campany is arranging the installation of certain energy conservation measures (“ECMs”) at the facilities of
eligible customers. Upon acceptance of the “Energy Efficiency Upgrade Proposal” by Customer, the work to be performed
thereunder will be deemed the “Project.” 7

This Customer Audit Access Agreement is entered into by M&\_‘%e “Customer”) and JCP&L’s Direct Install

Program Representative Willdan Energy Solutions (designee) for the benefit of Jersey Central Power & Light Company (the
“Company” or “JCP&L"), each individually referred to as a “Party” and collectively referred to as the “Parties” in accordance

with the following:

A. Customer desires for Company to perform a “walk though” energy audit (the “Audit”) at Customer’s facility (the “Facility”)
to determine whether Customer may benefit from participating in the Program.

B. Customer shall authorize and permit Company or its designee to enter the Facility to conduct the Audit subject to the

terms and conditions helow:

1. Customer hereby grants Company or its designee reasonable access to the Facility to perform the Audit at such date and
time as the Parties shall mutually agree. The Audit shall be performed at no cost to Customer. In the event that Customer is

not the owner of the Facility,

Conduct Audit.

Customer will obtain the consent of the owner as set forth in Attachment A - Owner Consent to

2. The Audit results will identify whether the Facility may be suitable any energy saving upgrades to lighting, refrigeration
and/or ventilation/air conditioning. Company does not promise that the Audit will identify any or all energy savings measures
that may be suitable for the Facility. Company does not warrant that, if Customer agrees to implement the
recommendations of the Audit, Customer will realize energy savings. The information provided in the “Energy Efficiency
Upgrade Proposal” is for informational purposes only and Customer's actual energy savings may vary based on numerous
determining factars including but not limited to weather, changes to Custamer utility rates, or Facility use and operating

hours.

3. Customer agrees to indemnify, defend, and hold harmless Company, its employees and designees (each an “Indemnified
Person”) from and against any claim, dispute, complaint, suit, demand, judgment, liability, loss, injury, accident, fine,
expense, penalty, damage, action, fee, cost, or charge of any kind or nature (including reasonable attorney fees) that may be
imposed on, jncurred by, or asserted against such Indemnified Person in any way relating to, arising out of or resulting from
this Agreement except to the extent of gross negligence or intentional misconduct by the Indemnified Person.

4. Customer agrees that (i) it possesses all requisite power and authority to enter into this Agreement and to carry out the
transactions contemplated herein; (ji) the execution, delivery, and performance of this Agreement have been duly authorized
by, or are in gccordance with, its organizational documents; (iii) this Agreement has been duly executed and delivered: and
(iv) this Agreement constitutes the legal, valid, binding, and enforceable agreement of Customer.

5. Customer has obtained, to the extent it has deemed necessary or prudent, legal counsel to advise it on this Agreement.
6. Customer agrees that this Agreement constitutes the full, complete, and only agreement between the Parties and
supersedes any previous representations or agreements with respect to the subject matter hereof. This Agreement shall not
be amended except in writing signed by duly authorized representatives of both Parties.

7. JCP&L shall consider all information furnished by Customer to be confidential and shall not disclose any such information
ta any other person, or use such information itself for any purpose other than in connection with the Program, without
Customer’s prior written consent. Customer shall consider all information furnished by JCP&L to be confidential and shall
not disclose any such information to any other person, or use such information itself for any purpose other than in
connection with the Program, without JCP&L’s prior written consent; provided, however, either Party may disclose such
information as may be required to be disclosed by law or court order from a court of competent jurisdiction, and provided
further that, unless otherwise prohibited by law, the Party whose information is required to be disclosed is given reasonable
time to take legal action to quash such action and seek other protection. Customer expressly understands and agrees that
ICP&L is required to report to New Jersey regulators on a periodic basis all Program data, including customer-specific
information (“Regulatory Reporting”) as well as to prepare and submit to New Jersey regulators a Program evaluation report
(the “Program|Evaluation Report”). Customer expressly further understands and agrees that both the Regulatory Reporting
and the Program Evaluation Report may, among other participant and Project information, identify the Program participants

by name and




Project address, identify the ECMs implemented by each Program participant and the energy and cost savings estimates for
each Project.
8. JCP&L may participate in the PIM Capacity Market* through the demand reductions achieved by the ECMs installed as
part of this Program. Customer acknowledges and agrees that, for purposes of participating in the PIM Capacity Market,
ICP&L shall own the rights to all such demand reductions without cost or obligation to Customer. JCP&L’s ownership of the
Project’s demand reductions does not affect Customer’s ownership of the ECMs nor the energy savings derived from the
ECMs.
*PIM Capacity Market. PJM Interconnection is the regional transmission operator that coordinates the m ovement of
wholesale electricity in all or parts of 13 states including New Jersey. PJM operates a competitive wholesale electricity
market and manages the high-voltage electricity grid to ensure reliability for more than 61 million people. PIM holds regular

capacity auctions ta ensure there is sufficient generating capacity available to meet customer needs. Load reductions from
ECMs are allowed to participate in these auctions as

‘negative’ generation.

As required by PJM, JCP&L reserves the right to perform measurement and verification (“M&V") at all participating facilities.
JCP&L M&V activities at the Facility may, in JCP&L’s sale discretion, include but not be limited to, meter installation,
calibration and maintenance of M&V equipment, data gathering and screening, verification of M&V reports and the use of
customer energy and cost savings, and billing information. JCP&L will notify Customer if an ECM installed at the Facility
requires M&Y, will inform Customer of the JCP&L M&V activities, and will work with Customer to minimize any adverse
effects on Customer’s normal operations. JCP&L, or its subcontractor, may audit the Facility to verify the operation of all
installed ECMs for up to four (4) years following installation to ensure compliance with PJM Capacity Market rules and
regulations. Customer shall cooperate with and support JCP&L’s ownership of the demand reductions as set forth in this
Paragraph 8.
9. Customer agrees (A) That the laws of the State of New Jersey shall govern this Agreement and any dispute arising
hereunder shall be litigated in a Federal or State Court located in the State of New Jersey, (B) TO WAIVE TO THE FULLEST
EXTENT PERMITTED BY LAW THE RIGHT TO A TRIAL BY JURY.

10.In the event any provision of this Agreement shall for any reason be held to be invalid, illegal or unenforceable in any
respect, the remaining provisions of this Agreement shall remain in full force and effect to the maximum extent possible.
11.This Agreement is neither intended to create, nor shall it be construed as creating, a joint venture, partnership or other
form of business association between the Parties, or an agreement to enter into any business relationship.

Authorized Signature of Customer:

Customer Name: (J\(& (] 86‘?('% &E—_ Title:
Signatory Name (Please Print): Gem—c,e GC\{(L\‘Q(.
Sighature: L}b})@j\ﬂﬂz—’ Date: 6_—'6 ..

Return completed form by email or mail to:
JCP&L Direct Install Program c/o Willdan Energy
Solutions 3910 Park Avenue, Suite 5
Edison, NJ 08820
Phone: 877-831-5419
Email: energysavenj@willdan.com




Attachment A - Owner Consent to Conduct Audit

The undersigned, a duly authorized representative of the owner of the Facility, does hereby:
1. Consentto Jersey Central Power & Light Company (or its designee) (the “Company”) to enter the Facility
to conduct a free energy audit (“Audit”),
2. Acknowledge that the purpose of the Audit is to identify potential measures that, if implemented, may
resultin energy savings to the owner or tenant occupying the Facility, and in consideration thereof, does
further
3. Agree to indemnify, defend, and hold harmless Company or its designee from all claims arising under or
pursuant to the Audit.

The tenant (Customer) at the location described below will be billed for any project constructed under this
Program.

Tenant (Customer) and Owner Information

Tenant (Customer) Name:

ViMen BERC i POE
Facility Name: N em(:(,q, ( .SCL\OOZ

Facility Strept Address: VIS N\ ne, S~ | D Ve

Cty: OWon Beg ~h ~ sate: (O] |z &7735

Date: ‘3-__-6;""2,2_

Owner Name: )L qu r L\ @E

Owner Signature: é&ﬁ% Owner Signatory Name: (3. (o Wl 5]
Owner Address: | 7O i F/D@ﬂé—é_ e

City: N Depe - state: AT [zipr O 7735
Owner Phone: ¥ 3,2"'% C/*— _5/ 55

JCP&L Direct Install Program Representative Name: Willdan Energy Solutions

Return completed form by email or mail to:
JCP&L Direct Install Program c/o Willdan Energy
Solutions 3910 Park Avenue, Suite 5
Edison, NJ 08820
Phone: 877-831-5419
Email: energysavenj@willdan.com
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A7

Tel: 1-877-831-5418 - Emall: energysavenj@willdan.com AFrsinogy Comweny
- .. e E—
JCPAL Attolint ¥ WORK ORDER #
100007407552 UNION BEACH BORO BD OF ED 470714-A
Sales Ripresentative Nams Enargy Assassmen Date Cuslomar Phans Tool Version
Brian McGrath 72T FLORENGE AVE {732) 264-3133 11
Instef Contractor UNION BEACH,NJT735 Goptuct Persos, Customer Emali
w.uan igmmg NG Jamison Lauer Mow Qe o
Y — A T T  EHERGY SAVINOS UPGRADES |
PRODUCT EXI3T. UNIT PRICE TOTAL CUSTOMER arv CUSTOMER TO
LOCATION  pegcmpmion  COETNGPRODMODELS oy PRODMODEL # L S ® (nstabed)  COST co: '"D"::""EERE:,‘.:’ INITIALS CHANGES
1hBack Rom - 1 LED TS Tube  2L4 TH Edwettronic Baliast LOW 3 1 3 $88.00 $264.00
with Ballast PR L 0.5W LED T Tuba with Ballsst - Normal
FM0sthroom < 2 LED TS Tube L4 T2 Elsctronic Ballast LOW 2 2 $108.00 $H2.00
with BaNast POWER 3L 9.5W LED T8 Tubs with Ballest - Norms!
3OHCa -3 LED TOTube L4 T4 Electronic Baliast LOW 1 1 130,00 $88.00
with Ballast PWR L 9.5W LED T8 Tube with Baltest - ormal
AYoiticy -3 LED T2 Tube 3L4 T8 Electranic Gellasl LOW 2 z 8.0 11100
with Ballas) POWER 3L %.5W LED T# Tube with Baliast - Normal
S)OfMce <4 LED T8 Tubs  3L4 T8 Elsctronic Ballast LOW FI 1 z $100.00 521200
with Baltatt POWER 3L 9.5W LED T8 Tube with Baliast - Hormal
§1oMes -4 LED TS Tubs  3L4 T8 Etscuonie Ballest LOW 2 2 310600 321200
with Ballast POWER L .59 LED T8 Tube with Ballast - Notmal
L LED T8 Tubs 204 T8 Electroné. Ballast LOW 2 H $88.00 sirec0
with Ballaat PWR 2L 8.5W LED T2 Tuba with Ballas| : Normal
altway - 7 LEC TETubs  2L4 70 Elsctrondc Baliast LOW PR o 2 $88.00 $476.00
with Balast PWR 2L 0.5W LED T8 Tube with Balias! - Hormal
yvesubuls -8 LED Screwdn  E0W INC 3 E] $20.00 $50.00
LED AdLemp W
ey -8 LEDTe Tube  2L4 T8 Elactronkc Bellast LOW 1 1 $88.00 $30.00
with Ballast PWR 2L 9.5W LED T8 Tube with Ballast - Normal
MmCMes - 10 LED TB Tubs 3L’ FAST12 Ensrgy-Efficlent 1 ] $HO600  $106.00
whh Bajiasl Lamp i Standard Ballast o Lamp 3L 9.5W LED T8 Tubs with Ballest - Normal
120Mca + 10 LED T8 Tubs  3L4 T8 Ebsciranic Ballust LOW T 1 $106.00 $100.00
with Ballast POWER 3L 9.5W LED T3 Tubs with Ballsat - Hormal
190Mmcs - 41 LED T8 Tube  3L4 T8 Elecironic Ballast LOW 2 2 310600 $212.00
with Ballsat POWER 3L 9.5W LED T8 Tuba with Baliss! « Normal
“4iConference P 12 LED T8 Tube L4 T8 Electronic Ballasi LOW 4 4 $106.00 $424.60
with Ballast POWER AL 9.5W LED T# Tuba with Ballasl - Normal
15)0osement + BF LED'TS Tube  2LZ 17W T8 Elactronkc Ballast ] i 1 $10400 310400
with Ballast Energy LOW POWER 13} Bw ' T8 LED A-LOED
Customer Inttisis
Cost of instalied Measuras {Current Page): $1,852.00
Cost of Installad Measures (Other Pages): $2,429.00
Total Cost of Insiatied Measures: 35.481.00
Incontive: $2.466.45
Customar Paymant Due upon Completion: $3,014.59
- . B el B e L o :
| Tormun mrvd Congiiion A, TP e A
By o g
L] vy Efchancy for the pramizes bated sbove: 2} 1

work on e sbove laied premises, 3 | undersiand that sl work identfied on this Cusioner Wrk Order sbovs 1 ihe sachon "JCPAL, Program incantive” i peid for by Wilkdan, |
“Canktomr

mulmw»mwm‘w f Bpphcabie the irstaleton Program Akt mmfummdmmmmm 1 I SdDon Paymant Oue Lpon Complebon”™ st the trme thet the insisliation is complelad. | hurther undersiand that | mey pey Wildan, or #
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may vy mmlwﬂtﬂllmﬁsm'fMMEANYREFRESEMTATDNSO"M‘VKINDREG&R‘D!NGTHERES!.!JSTDSEM’.‘.HEVEDEVT}EENERGYSAWOGNEASURE ORTHE
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Direct Install J“Mse’hce‘””'

,Ifwtm
Customer Work Order (Page 2 of 5) : ] i
_ JEFEL Roeourd Eaey: T i Wik CRDER T L
100007407552 UNION BEACH BORG BD OF EC 470714-A
e PROGUCT EWET R REMODE T e o UMTPRICE  ToTAL customer o OT0 custoMeRTo
pESCRIPTION  EMISTING PRODAMOUEL 8 ary o linstalled)  COST cost DIFFEREN'I('} INITPALS CHANGE S
18}8assment - BF LED TE Tube  2Lé T8 Electronic Ballsst LOW T | T $20.00 3810.00
with Ballast  PWR 2L 9.5W LED T8 Tube with Baflas! - Normal
1 Hssma - BF LED TS Tubs  IL#' FAST12 Standard Ballasi or [ d [ [ $38.60 $440.00
with Ballast Lamp 2L 9.5W LED T8 Tube with Ballas! - Normal
ARt B LED T2 Tube 2L8" Energy-Effichnl Lamp ! 3 b ] $153.00 $450.00
with Balasl Siandard Ballast or Lamp AL 9.5W LED T8 Tube with Baltest - Normal
19 Hasement - 5 LED T Tube  2L4 FANT12 Siandard Ballaal o 1 A $30.00 28400
with Ballasi Lamp 2L 9.5W LED T8 Tubse with Baliast - Normal
Hilrierior & LED Fisturs - 100W HPS ] ] 515000 $1.08000
Wall Pack LED J0W Wall Pack

)

EL]

Cost of Insialled Muagures (Page T only}: $2,829.00



Incentive Summary
UNION BEACH BORO BB OF ED

The Lighting Tier depends on the percentage of total MMBtu Energy Savings

+ T, TR I

':You arEe'-ihel;iEht'ing_,Tiér_.l_'._:-_ Jiti el

Lighting 29 LRAER 100, $5.481.00 $2.466.45 $3.512 52 $2.466.45
EecticHvaC ot g0 ] 6o0000) 000K 5000 S0.00 S0.00 000
Electric Other $0.00]
Gas By A $0.00
.‘<.~'.“ ""tl'..--' e
J....-‘.:T' |—|I ] |IT. — vm i =

TOTAL 8,781.29 29.9618 $5,481.00 $3,512.52 $2,466.45
Final Incentive (% of Cost} 45.00%
S/kWh

Lighting $1,14157 55,481,080 5246645 53,014 55

TOTALS $1,141.57 0.00 $0.00 4$5,481.00 $2,456.45 $3,014.55 Les

Electric HVAC-AC 50,00 . X . £0.00 $0.00 $0.00 0.00
Electric HYAC-Heat Pump $0.00 0.0000 0.0000 $0.00 $0.00 $0.00 50.00 Q.00
Dual Enthalpy Economizer $0.00 0.0000 0.0000 $0.00 $0.00 $0.00 $0.00 0.00
Programmable Thermostats 50.00 0.0000 0.0000 50.00 $0.00 $0.00 $0.00 0.00
Elec-HVAC -+ AC - Fuel Use Economizer $0.00 0.0000 0,0000 50.00 %0.00 50.00 £0.00 0.00
Demand Control Ventilation Using CO2 Sensors $0.00 0.0000 0.0000 50,00 $0.00 $0.00 $0.00 0.00
Variable Frequency Drives. $0.00 0.0000 0.0000 $0.00 $0.00 $0.00 50.00 .00
FoTALS : $0.00 0.00 0.00 $0.00 $0.00 $0.00 $0.00 0.00
Faucet, Aeralor, Spray Valve $0.00 0.0000 0.0000 50.00 $0.00 50.00 50.00 000
Pipe Insulation $0.00 0.0000 0.0000 $0.00 $0.00 50.00 $0.00 0.00
E£lectronically Commutated Motors For Relrigeration $0.00 0.0000 0.0000 $0.00 50.00 50.00 $0.00 000
TOTALS $0.00 noa S0 sa.00 $0.00 $0.00 .00
Gas Furnace/Boiler Replacement $0.00 0.0000 9.0000 $0.00 50.00 $0.00 0.00
Gas Furnace/Boiler Tune-up $0.00 10,0000 0.0000 50.00 50.00 $0.00 0.00
Boiler Reset Controls $0.00 0.0000 0.0000 $0.00 $0.00 $0.00 0.00

TOTALS $a.0a 0,00 $0.00 $0.00 $0.00 0.00



1} | have reviewed the Energy Efficiency Assessment for the premises listed above. 2} | authorize energy
efficiency related services work on the above listed premises. 3) | understand that all work identified on this
Customer Work Order above in the section "JCP&L Program Incentive" is paid for by Willdan. | understand that |
am responsible to pay Willdan or, if applicable the Installation Program Allies identified above, for that portion of
the total cost identified above in the section "Customer Payment Due Upon Completion™ at the time that the
installation is completed. | further understand that | may pay Willdan, or if applicable the Installation Program Ally,
by any of the following methods: credit card, money order, cashier's check, PayPal, or cash. 4) | understand that
JCPA&L does not endorse, guarantee or warrant any particular manufacturer or product, and that JCP&L provides
no warranties, expressed or implied, for any products or services. Customer’s reliance on warranties is limited to
warranties provided by Willdan, or Installation Program Allies and that products installed under this DI Program are
warranted for a limited time. After the lapse of this warranty period, | will be respensible for replacement of said
products. The warranty periods are provided below. 5) | authorize access to the above listed address for the
purpose of installing the energy-saving upgrades and inspecting them upon completion. 6) | agree to indemnify,
defend, and hold Willdan, JCP&L, and Installation Program Allies, harmless from any claims, losses, expenses,
liabilities, and costs for damage to or destruction of this property, or injuries to any person (including death) arising
out of inappropriate/non-intended use of equipment installed as authorized by this agreement. 7) | agree that
JCP&L may provide Customer information including Customer name, account number, electric consumption data
and electric energy savings to its third-party evaluation contractor for DI Program evaluation purposes. The
evaluation contractor has agreed to keep Customer information confidential. Customer information may also be
provided to the New Jersey Board of Public Utilities (NJBPU) Commission. Any Customer information provided to
the NJBPU Commission will be aggregated with information about other customers and not personally identifiable.
8) The scope of work and pricing presented in this document is valid for no more than six (6) months after the
signature date. After six (6) months, the project scope and/for pricing may be updated. 9) | understand all energy
savings values are calculated based upon the New Jersey Technical Resource Manual (“TRM"} for estimating
savings for energy efficiency programs. The annual energy savings estimate presented in the Summary Report is
based upon pre-determined sector hours listed in the TRM. Actual savings may vary depending on actual
operating hours at the site. JCP&L DOES NOT MAKE ANY REPRESENTATIONS OF ANY KIND REGARDING
THE RESULTS TO BE ACHIEVED BY THE ENERGY-SAVING MEASURES OR THE ADEQUACY OR SAFETY
OF SUCH MEASURES, INCLUDING BUT NOT LIMITED TO WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE. 10} | understand that if existing lighting that is not in service when
upgraded through the DI Program, actual energy savings will also vary from the Summary Report. 11) If non-
compatible emergency ballasts are found, Customer can elect to leave existing fixtures as is or replace ballasts at
an additional cost. 12) Willdan reserves the right to cancel any DI project for any reason. 13) | have read,
understand and am in compliance with all rules and regulations concerning this DI Program. | certify that all
information provided is correct to the best of my knowledge. 14) By participating in , | agree to assign ownership of
any Energy Efficiency resource credits resulting from my project(s) to JCP&L for the purpose of offering these
credits into the markets operated by PJM Interconnection, Inc. ("PJM").



Ja;mq;?mbal' Direct Install

A Frsh o pany Customer Installation Agreement
Tel: 1-877-831-5419 - hitp://sbdi.energysavenj.com
Account # WORK ORDER #
0 UNION BEACH BORO BD OF ED 470714-A
Representative Name  EMRY ;’.;""'"'“ Customer Phone Tocl Version
Brian McGrath TR7I21 FLORENCE AVE {732) 264-3133 1.1
Installation Contracior UNICN BEACH, NJ 7735 Contact Perscn Customer Emall
Willdan Lighting INC L N Jamison Lauer Jlauer@gmail.com

Dear JCPEL Customer:
Thank you for your participation in the Direcl Install ("DI") Program sponsored by JCPAL Company. This Custorner Instaltation Agreement sets forth and confirms the understanding of the installation of Energy
Efficiency measures as listed on Lhe Customer Work Order (atlached).
TERMS AND CONDITIGNS:

1. Scope of Work. See atiached Cuslomer Work Order, the conlents of which are hereinafter referred to as the “Scope of Work”.
2. Electrical Violations. i electrical violations (as defined by the New Jersey County in which the install takes place) are found within Customer's establishment, Willdan must inform the
owner, of the responsible Customer representative, of the life safely electrical hazard situation that exists before Willdan proceeds with the retrofit installation of the lighting fixtures. The
existing violalions must ba comected either by the owner, or by Willdan at an additional cost, which s not part of the DI Program. Willdan reserves the right lo cancel any job for any
reason
3. Payment. Customer is responsible for paying that portion of the tolal cost idenlified above in the section "Customer Payment Due Upon Completion™. All payments are due upon
completion of the work, Upon receipt of full payment, litle to the installed Energy Efficiency measures transters to Customer.
4. Disposal. All DI Program related materials will be removed and disposed of in accordance with all federal, state and local regulations.
5. Schedule. Customer will allow reasonable access for purposes of installing Energy Efficiency measures per the Scope of Work during normal business hours.
6. Installation. Inslallation will commence within sixty (60) days of execution of this Customer Installation Agreement.
7. Taxes. Customer agrees that it is solely responsible for any taxes or fees that may be assessed as a result of instaftation of Energy Efficiency measures and shall indemnify Willdan
and JCP&L for any tax refated claims. In the event thal Customer claims any exemplion from any tax, it must provide appropriate documentation prior to installation of measures.
8, Willdan's entire liability and obligation under this agreement will not exceed the net customer cost. Under no circumstances will Willdan or JCP&L be liable for any spacial, incidental,
indirect, punitive and/or consequential losses or damages of any kind er nature whatsoever (including, without limitation, for lost profils, time or revenue) for anything arising out of the
performance or nonperformance of this agresment, whether claims for said losses or damages are premised on warranty, negligence, strict lizbility, contract or otherwise..
9, General Terms. This Customer Installation Agreement incorporates the Terms and Conditions agreed to on the Customer Work Order (attached).
10. The energy assessment and associated pricing is valid for a period of sixty (60) days from receipl of the proposal.
11. Govemning Law, Jurisdiction & Venue All matters of dispute between the parties shall be governed, construed. and enforced in accordance with the laws of the State of New Jersey
for bolh substantive and procedural matters (without giving effect to conflict of laws principles) regardiess of the theory upon which such matter is asserted. The parties expressly
exclude the applicability of the United Nations Convention on Contracts for the Inlemational Sale of Goods. Any legal suit, action, or proceeding regarding, arising from or relaling to lhe
Customer Installation Agreemenl must be inslituled in a Stale or Federal Court in the Sate of New Jersey. Cuslomer waives any objeclion it may have now or hereafler regarding the
jurigdiction or venue of any such suit, aclion or proceeding and hereby irmevocably submits ko the jurisdiction of any such court in any such suit, action or proceeding.
12. Direct Install Do 1t Yourself Program. All measures listed as "DIY" or "No Cost” in the Customer Waork Order are subject to the following conditions:

a. The Total Cosl is for material only; it does not Include instailation.

b. The products provided are waranted by the manufacturer; refer to the manufacturer’s warranty.

¢. The customer understands that there is a 15-day deadline from the Delivery Date for installing incentivized products. If the customer does nol install the products within 15 days of
delivary, the customer will be invoiced for the Program Incentive amount.

d. If an existing ballast or fixture is found to be deficient by the Customer or Willdan, the deficiency must be rectified by the Customar, ar by Willdan at an addilional cost, which is not
part of the Direct Install Program. WHidan reserves the right to cancel any job for any reason.

Payment Terms:
Total Cost of Installed Mesasures: $5.4281.00
Less: Program incentive $2.466.45
Plus: Code Violation Fixing Fee
Customer Payment Due Upon Complation: $3,014.55

Warranty Periods Authorization for nstallation of Enstizy Saving Upg: Sign Befors |
The anergy savings upgrades ars _wamnlgtri f:'om Ihveda_the of installation as follows: Print Name G— " \\ \Q
|Lighting Pan & Labor 1v¥ear  |LED Tubes Ballasts & Intsgraren Fixtures ** 5 Years Customer Signature Date 7-q -7 L.
liﬂbms: L;'.'.La"'p’ & Sman AVears  |Evaporator & Door Heater Controls inc. parts & Labor 2 Years
Exit Sgna 1 Year EC Motiws inc. parts & Labor 1 Year Installation Contractor{Must Sign Balors nstailstion)
HVAC & HVAC controls 1 Yoar Food Service Equipment 1 Year
** Manulacturer's warranty Prinl Name
Signature Date

JCP&L programs are funded by a charge on your anergy bill. JCPAL programs can help you reduce your energy consumplion and save you mongy. To learn more about JCP&L and how you can participate
go to www.anergysaveNJ.com.

JCP&L has contracted with Willden Energy Solutions and its subsidiary Witidan Lighting and Electric, Inc. ("Willdan™) to administer the DI Program, DI offers a range of LED lighling, commercial relrigeration,
HVAC replacement and HVAC conlrols upgrades. For more information please call 1-877-831-5419 or email energysavenj@willdan.com




Jersey Central Power & Light Company (JCP&L)
Direct Install Program for Government and K-12 Public Schools
Non-Profit Facilities and Small Businesses

Customer Audit Access Agreement

with Attachment A - Owner Consent to Conduct Audit

Government / Non-Profit / Small Business Information
Facility Name:

Contact Name:

Street: Floor/Apt:
Municipality: IZip:

Facility Phone; iCeII Phone:

JCP&L Account Number:

Type of Facility: Municipal/State/Federal  Non-Profit  Small Business  K-12 Public Schools
Primary Building Use, NAICS description:

*The North American Industry Classification System (NAICS) is the standard used by Federal stalistical agencies in classifying business eslablishments for the
purpose of collecling, analyzing, and publishing stalistical dala related lo lhe U.8. businass economy.

Building Information

Same as Installation Address Owner Tenant (Owner Permission Required; see attached)
Bill to:

Name:

Street: Floor/Apt:

Municipality: Zip:

Account Number:




ICP&L is offering an energy conservation program (the “Program”} to customers in its electric service territory that are
government, K-12 Public Schools, qualified non-profit entities or small businesses with annual peak demands equal to or
less than 200 kW. Customer is the Company’s customer of record, i.e., the JCP&L electric account holder. Under the
Program, Company is arranging the installation of certaln energy conservation measures {“ECMs”) at the facilities of
eligible customers. Upon acceptance of the “Energy Efficiency Upgrade Proposal” by Customer, the work to be performed
thereunder will be deemed the “Project.”

This Customer Audit Access Agreement is entered into by {the “Customer”} and JCP&L’s Direct Install
Program Representative Willdan Energy Solutions (designee) for the benefit of Jersey Central Power & Light Company (the
“"Company” or “JCP&L"}, each individually referred to as a “Party” and collectively referred to as the “Parties” in accordance
with the following:

A. Customer desires for Company to perform a “walk though” energy audit (the “Audit”) at Customer’s facility (the “Facility”)
to determine whether Customer may benefit from participating in the Program

B. Customer shall authorize and permit Company or its designee to enter the Facility to conduct the Audit subject to the
terms and conditions befow:

1. Customer hereby grants Company or its designee reasonable access to the Facility to perform the Audit at such date and
time as the Parties shall mutually agree. The Audit shall be performed at no cost to Customer. In the event that Customer is
not the owner of the Facility, Customer will obtain the consent of the owner as set forth in Attachment A - Owner Consent to
Conduct Audit.

2. The Audit results will identify whether the Facility may be suitable any energy saving upgrades to lighting, refrigeration
and/or ventilation/air conditioning. Company does not promise that the Audit will identify any or all energy savings measures
that may be suitable for the Facility. Company does not warrant that, if Customer agrees to implement the
recommendations of the Audit, Customer will realize energy savings. The information provided in the “Energy Efficiency
Upgrade Proposal” is for informational purposes only and Customer's actual energy savings may vary based on numerous
determining factors including but not limited to weather, changes to Customer utility rates, or Facility use and operating
hours.

3. Customer agrees to indemnify, defend, and hold harmless Company, its employees and designees {each an “Indemnified
Person”) from and against any claim, dispute, complaint, suit, demand, judgment, liability, loss, injury, accident, fine, expense,
penalty, damage, action, fee, cost, or charge of any kind or nature {including reasonable attorney fees) that may be imposed
on, incurred by, or asserted against such indemnified Person in any way relating to, arising out of or resulting from this
Agreement except to the extent of gross negligence or intentional misconduct by the Indemnified Person.

4. Customer agrees that {i} it possesses all requisite power and authority to enter into this Agreement and to carry out the
transactions contemplated herein; {ii} the execution, delivery, and performance of this Agreement have been duly authorized
by, or are in accordance with, its organizational documents; (iii) this Agreement has been duly executed and delivered; and
{iv) this Agreement constitutes the legal, valid, binding, and enforceable agreement of Customer.

5. Customer has obtained, to the extent it has deemed necessary or prudent, legal counsel to advise it on this Agreement.
6. Customer agrees that this Agreement constitutes the full, complete, and only agreement between the Parties and
supersedes any previous representations or agreements with respect 1o the subject matter hereaf. This Agreement shall not
he amended except in writing signed by duly authorized representatives of both Parties.

7. JCP&L shall consider all information furnished by Customer to be confidential and shall not disclose any such information
to any other person, or use such information itself for any purpose other than in connection with the Program, without
Customer’s prior written consent. Customer shall consider all information furnished by JCP&L to be confidential and shall
not disclose any such information to any other person, or use such information itself for any purpose other than in
connection with the Program, without JCP&L's prior written consent; provided, however, either Party may disclose such
information as may be required to be disclosed by law or court order from a court of competent jurisdiction, and provided
further that, unless otherwise prohibited by law, the Party whose information is required to be disclosed is given reasonable
time to take legal action to quash such action and seek other protection. Customer expressly understands and agrees that
JCP&L is required to report to New lersey regulators on a periodic basis all Program data, including customer-specific
information (“Regulatory Reporting”} as well as to prepare and submit to New Jersey regulators a Program evaluation report
{the “Program Evaluation Report”). Customer expressly further understands and agrees that both the Regulatory Reporting
and the Pregram Evaluation Report may, among other participant and Project information, identify the Program participants
by name and




Project address, identify the ECMs implemented by each Program participant and the energy and cost savings estimates for
each Project.

8. JCP&L may participate in the PIM Capacity Market* through the demand reductions achieved by the ECMs installed as part
of this Program. Customer acknowledges and agrees that, for purposes of participating in the PJM Capacity Market, JCP&L
shall own the rights to all such demand reductions without cost or obligation to Customer. JCP&L's ownership of the Project’s
demand reductions does not affect Customer’s ownership of the ECMs nor the energy savings derived from the ECMs.

*PJM Capacity Market. PIM Interconnection is the regional transmission operator that coordinates the m ovemnent of
wholesale electricity in all or parts of 13 states including New Jersey. PJM operates a competitive wholesale electricity
market and manages the high-voltage electricity grid to ensure reliability for more than 61 million people. PIM holds regular
capacity auctions to ensure there is sufficient generating capacity available to meet customer needs. Load reductions from
ECMs are allowed to participate in these auctions as

‘negative’ generation.

As required by PIM, JCP&L reserves the right to perform measurement and verification ("M&Y") at all participating facilities.
JCP&L M&V activities at the Facility may, in JCP&L's sole discretion, include but not be limited to, meter installation,
calibration and maintenance of M&V equipment, data gathering and screening, verification of M&V reports and the use of
customer energy and cost savings, and billing infermation. JCP&L will notify Customer if an ECM installed at the Facility
requires M&V, will inform Customer of the JCP&L M&YV activities, and will work with Customer to minimize any adverse
effects on Customer’s normal operations, JCP&L, or its subcontractor, may audit the Facility to verify the operation of all
installed ECMs for up to four (4) years following installation to ensure compliance with PJM Capacity Market rules and
regulations. Customer shall cooperate with and support JCP&L's ownership of the demand reductions as set forth in this
Paragraph 8.

9. Customer agrees (A) That the laws of the State of New Jersey shall govern this Agreement and any dispute arising
hereunder shall be litigated in a Federal or State Court located in the State of New Jersey, (B) TO WAIVE TO THE FULLEST
EXTENT PERMITTED BY LAW THE RtGHT TO A TRIAL BY JURY.

10.In the event any provision of this Agreement shall for any reason be held to be invalid, illegal or unenforceable in any
respect, the remaining provisions of this Agreement shall remain in full force and effect to the maximum extent possible,
11.This Agreement is neither intended to create, nor shall it be construed as creating, a joint venture, partnership or other
form of business association between the Parties, or an agreement to enter into any business relationship.

Autharized Signature of Customer:

Customer Name: U({\Jan %@3(5!-{ w Title: 2‘-%"

Signatory Name (Please Print): G@d @6_@‘:\-&\\9(
Date: Z"’ C?';_’_,Z 'Z_,

Signature:

Return completed form by email or mail to:
JCP&L Direct Install Program c/o Willdan Energy
Solutions 3910 Park Avenue, Suite S
Edison, NJ 08820
Phone: 877-831-5419
Email: energysavenj@willdan.com



Attachment A - Owner Consent to Conduct Audit

The undersigned, a duly autherized representative of the owner of the Facility, does hereby:
1. Consent to Jersey Central Power & Light Company (or its designee) (the “Company”) to enter the Facility
to conduct a free energy audit {"Audit”),

2. Acknowledge that the purpose of the Audit is to identify potential measures that, if implemented, may
result in energy savings to the owner or tenant occupying the Facility, and in consideration thereof, does
further
3. Agree to indemnify, defend, and hold harmless Company or its designee from all claims arising under or
pursuant to the Audit,

The tenant {Customer) at the location described below will be biiled for any project constructed under this
Program.

Tenant [Customer) and Owner Information

Tenant {Customer) Name:

Facility Name:

Facility Street Address:

City: State: Zip:

Date:

Owner Name:

Owner Signature;

5 ﬂ( - Owner Signatory Namé, C:-g‘_bh::

Owner Address:

City: State: Zip:

Owner Phone:

JCP&L Direct Install Program Representative Name: Willdan Energy Solutions

Return completed form by email or mail to:
ICP&L Direct Install Program cfo Willdan Energy
Solutions 3910 Park Avenue, Suite 5
Edison, N) 08820
Phone: 877-831-5419
Email: energysavenj@willdan.com
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Incentive Summary
LINION BEACH BORO

The Lighting Tier depends on the percentage of total MMBtu Energy Savings

NLYou are!iﬁ.'Ligmnm_ g e &

$11.113.00 $5.00085  $17.576.54

$0.00 50.00 $0.00
$0.00 §0.00 soc0 %000  s000  SO.00)
$0.60 $0.00 $0.00 $0.00

i -. ,‘Il e a—— o — — et o —
FARG TN LA, A I
43,941.35 149.9279 $11,113.00 $17.576.54 $5,000.85
Final Incentive [% of Cost) 45.00%
S/kWh

Lighting 55,712.38 511,113.00 55,000 85 56,112.15

TOTALS 45,71238 2.00 c. $12,113.00 $5,000.85 $6,112.15 1288

Electric HVAC-AC $0.00 . 1 . $0.00 $0.00 0.00
Electric HVAC-Heat Pump 50.00 0.0000 0.0000 $0.00 $0,00 $0.00 50.00 0.00
Duat Enthalpy Economizer 50.00 0.0000 0.0000 $0.00 $0.00 $0.00 $0.00 0.00
Pragrammable Thermostats $0.00 0.0000 0.0000 5000 $0.00 $0.00 30.00 0.00
Elec-HYAC - AC - Fuel Use Economizer 50.00 0.0000 0.0000 50.00 $0.00 5000 50.00 0.00
 Demand Conlrol Ventlfation tising CO2 Sensors $0.00 0.0000 0.0000 50.00 $0.00 $0.00 30,00 0.00
Varlable Frequency Drives 50.00 9.0000 0.0000 £0.00 S0.00 $0.00 50.00 0.00
TOTALS $0.00 0.0¢ 0.00 $0.00 $0.00 $0.00 $0.00 0.00
Faucet, Aerator, Spray Valve 50.00 10,0000 0.000¢ 50.00 $0.00 SO.&0 50,00 0.00
Pipe Insulation $0.00 9.0000 0.0000 $0.00 3000 000 $0.00 0.00
£lectronically Commutated Motors For Refrigeration $0.00 0.0000 0.0000 $0.00 $0.00 $0.00 $0.00 0.00
TOTALS _$0.00 0.00 $0.00 $0.00 $0.00 $0.00 0.00
Gas Furnace/Bodler Replaternent $0.00 0.0000 0.0000 $0.00 $0.00 $0.00 0.00
Gas Furnace/Baoiler Tune.up $0.00 0.0000 0.0000 50.00 $0.00 S0.00 0.00
Baoiler Reset Controls 50.00 0.0000 0.0000 $0.00 $0.00 S0.00 0.00

TOTALS $0,00 0.0 0.00 50.90 $0.00 0.00



1} | have reviewed the Energy Efficiency Assessment for the premises listed above. 2} | authorize energy
efficiency related services work on the above listed premises. 3) | understand that all work identified on this
Customer Work Order above in the section "JCP&L Program Encentive” is paid for by Willdan. | understand that |
am responsible to pay Willdan or, if applicable the Installation Program Allies identified above, for that portion of
the total cost identified above in the section "Customer Payment Due Upon Completion” at the time that the
instaltation is completed. | further understand that | may pay Willdan, or if applicable the Installation Program Ally,
by any of the following methods: credit card, money order, cashier's check, PayPal, or cash. 4) | understand that
JCP&L does not endorse, guarantee or warrant any particutar manufacturer or product, and that JCP&L provides
no warranties, expressed or implied, for any products or services. Customer’s reliance on warranties is limited to
warranties provided by Willdan, or Installation Program Allies and that products installed under this DI Program are
warranted for a limited time, After the lapse of this warranty period, | will be responsible for replacement of said
products. The warranty periods are provided below. 5) | authorize access to the above listed address for the
purpose of installing the energy-saving upgrades and inspecting them upon completion. 6) | agree to indemnify,
defend, and hold Willdan, JCP&L, and Installation Program Allies, harmless from any claims, losses, expenses,
liabilities, and costs for damage to or destruction of this property, or injuries to any person (including death) arising
out of inappropriate/non-intended use of equipment installed as authorized by this agreement. 7) | agree that
JCP&L may provide Customer information including Customer name, account number, electric consumption data
and electric energy savings to its third-party evaluation contracter for DI Program evaluation purposes. The
evaluation contractor has agreed to keep Customer information confidential. Customer information may aiso be
provided to the New Jersey Board of Public Utilities (NJBPU) Commission. Any Customer information provided to
the NJBPU Commission will be aggregated with information about other customers and not personally identifiable.
8) The scope of work and pricing presented in this document is valid for no more than six {6) months after the
signature date. After six (8) months, the project scope and/or pricing may be updated. 9) | understand all energy
savings values are calculated based upon the New Jersey Technical Resource Manual (“TRM”) for estimating
savings for energy efficiency programs. The annual energy savings estimate presented in the Summary Report is
based upon pre-determined sector hours listed in the TRM. Actual savings may vary depending on actual
operating hours at the site. JCP&L DOES NOT MAKE ANY REPRESENTATIONS OF ANY KIND REGARDING
THE RESULTS TO BE ACHIEVED BY THE ENERGY-SAVING MEASURES OR THE ADEQUACY OR SAFETY
OF SUCH MEASURES, INCLUDING BUT NOT LIMITED TO WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE. 10) | understand that if existing lighting that is not in service when
upgraded through the DI Program, actual energy savings will also vary from the Summary Report. 11) If non-
compatible emergency ballasts are found, Customer can elect to leave existing fixtures as is or replace ballasts at
an additional cost. 12) Willdan reserves the right to cancel any DI project for any reason. 13) | have read,
understand and am in compliance with all rules and regulations concerning this DI Program. | certify that all
information provided is correct to the best of my knowledge. 14} By participating in , | agree to assign ownership of
any Energy Efficiency resource credits resulting from my project(s) to JCP&L for the purpose of offering these
credits into the markets operated by PJM Interconnection, Inc. ("PJM").



Jerg‘;ez &Centrar Direct Install

A FirstEnergy Compan
L 4 Customer Installation Agreement
Tel: 1-877-831-5419 - http:iisbdl.energysavenj.com
Account # WORK ORDER #
0 UNION BEACH BORO 432448-A
Reprasantative Name Enwray ;l':“'""“ Customer Fhons Tool Version
Brian McGrath 81721 FLORENCE AVE (732) 264-1133 1.1
instailation Contractor UNION BEACH, NJ 7735 Contact Person Customer Emall
Willdan Lighling & Electric Inc Jamison Lauer jlauer@unionbeachschools.org
Dear JCP&L Cuslomer:

Thank you for your participation in the Direct Install ("DY") Program sponsored by JCP&L Company. This Customer Installatizn Agreement sets forth and confirms the understanding of the installation of Energy
Efficiency measures as lisled on Lhe Customer Work Order {attached).

TERMS AND CONDITIONS:
1. Scope of Work. See attached Customer Work Order, the contents of which are hereinafter referred to as the “Scope of Work™.
2. Eleclrical Viglations. If electrical violations (as defined by the New Jersey County in which the install takes place) are found within Customer's establishment, Willdan must inform the
owner, of ihe responsible Customer representative, of the life safety electrical hazard situation that exists before Willdan proceeds with the retrofit installation of the lighting fixtures. The
existing violations must be comeacted either by the owner, or by Willdan at an additional cost, which is not part of the DI Program. Willdan reserves the right to cancel any job for any
reason,
3. Payment. Customer is responsible for paying that poriion of the total cost identified above in the section "Customer Payment Due Upon Completion®. All payments are due upon
completion of the work. Upon receipt of full payment, titie to the installed Energy Efficiency measures transfers to Customer.
4, Disposal. All DI Program related materials will be d and disposed of in accordance with all federal, siate and local regulations.
5_Schedule. Customer will allow reasonable access for purposes of installing Energy Efficiency measures per the Scope of Work during normal business hours.
6. Installation. Installation will commence within sixty (60) days of execution of this Customer Instaflation Agreament.
7. Taxes. Cuslomer agrees that it is solely responsible for any laxes or fees thal may be assessed as a result of installation of Energy Efficiency measures and shall indemnify Willdan
and JCPSL for any tax related claims. in the event that Customer claims any exemption from any tax. it must provide appropriate documentation prior to installation of measures.
8. Willdan's entire liability and obligation under this agreement will not exceed the net customer cost. Under no circumstances will Willdan or JCP&L be liable for any special, Incidental,
indirect, punitive andior consequential losses or damages of any kind or nature whatsoever (including, wilhout limitation, for lost profils, time or revenus) for anything arising out of the
performance or nonperformance of this agreement, whether claims for said losses or damages are premised on warmanty, negligence, strict liability, contract or otherwise..
9. General Terms. This Customer Installation Agreement incorporates the Terms and Conditions agreed to on the Customer Work Order (attached).
10. The energy assessment and associated pricing is valid for a period of sixty (60) days from receipt of the proposal.
11. Goveming Law, Jurisdiction & Venue. All matters of dispute between the parties shall be govemned, construed, and enforced in accordance with the laws of the State of New Jersey
for both substantive and procedurat matters {wilhout giving effect to conflict of laws principles) regardless of the theory upon which such matter is asserted. The parties expressly
exclude the applicability of the United Nations Convention on Contracls for the Intemational Sale of Goods. Any legal suit, action, or proceeding regarding, arising from or relating to the
Customer Instailation Agreement must be instituted in a Slate or Federal Court in the Salte of New Jersey. Customer waives any objection il may have now or hereafier regarding the
junisdiction or venue of any such suit, action or proceeding and hereby irrevocably submits to the jurisdiction of any such courl in any such suit, action or proceeding
12, Direct Install Do It Yourself Program. All measures listed as "DIY”" or “No Cosl” in the Customer Work Order are subject to the following conditions:

a. The Total Cost is for material only; it does not include installation.

b. The products provided are warranted by the manufacturer; refer to the manufacturer's warranty.

¢. The customer understands that there is a 15-day deadline from the Delivery Date for installing incentivized products. If the customer does not install the products within 15 days of
defivery, the customer will be invoiced for the Program Incentive amount.

d. If an existing ballast or fixture is found to be deficiant by the Customar or Willdan, the deficiency must be rectified by the Customer, or by Willdan at an additional cost. which is not
part of the Direct Install Program. Willdan reserves the right to cancel any job for any reason.

Paymeni Terms!
Total Cost of Installed Measures: $11.143.00
Less: Program Incentive §5.000.85
Plis: Code Violation Fixing Fee
Customer Payment Due Upon Complation: 36,112.15

Warranty Perlods X Authorization for Installation of Enargy Seving Sign Bafore

The energy savings upgrades are warrantad from the date of installation as follows: Print Name G c1
:!._Iamlni Part & Labor 1Vear | !._ED Tubes Ba & Integrated Fictures ** & Years C Sigr ale 2 —'@-ZZ
LED Screw-In Lamps & Smarn e

Themostats® = 3 Yours Evaporator & Door Heater Controls ing. parls & Labor 2 Years

Exi1 Signa 1Year EC Melors inc. parts & Labor - 1 Year Installation Contractor{Must Sign Setora lnsla_llltlon)
|HVAC & HVAC controls 1 Year Food Sarvice Equipment 1 Year

“° Manuiacturer's warranty Print Nama

Signature Data

JCP&L programs are funded by a charge on your anargy bill. JCPAL programs can help you reduce your energy consumplion and save you money. To leam more about JCPAL and how you can participate,
ge to www.energysaveN..cormn

JCP&L has conlracted with Willdan Energy Solutions and ils subsidiary Willdan Lighting and Electric, Inc, {Willdan®) lo adminisler the D1 Program, D! offers a range of LED lighting, commercial refrigeration,
HVAC replacement and HVAC conlrols upgrades. For more information please call 1-877-831-5419 or email energysavenj@willdan.com




Project address, identify the ECMs implemented by each Program participant and the energy and cost savings estimates for
each Project,

8. JCP&L may participate in the PJM Capacity Market* through the demand reductions achieved by the ECMs installed as part
of this Program. Customer acknowledges and agrees that, for purposes of participating in the PIM Capacity Market, JCP&L
shall own the rights to all such demand reductions without cost or obligation to Customer. JCP&L's ownership of the Project’s
demand reductions does not affect Customer’s ownership of the ECMs nor the energy savings derived from the ECMs.

*PJM Capacity Market. PIM Interconnection is the regional transmission operator that coordinates the m ovement of
wholesale electricity in ali or parts of 13 states including New Jersey. PJM operates a competitive wholesale electricity
market and manages the high-voltage electricity grid to ensure reliability for more than 61 million people. PIM holds regular
capacity auctions to ensure there is sufficient generating capacity available to meet customer needs. Load reductions from
ECMs are allowed to participate in these auctions as

‘negative’ generation.

As required by PJM, JCP&L reserves the right to perform measurement and verification {“M&V") at all participating facilities.
JCP&L M&V activities at the Facility may, in ICP&L’s sole discretion, include but not be limited to, meter installation,
calibration and maintenance of M&Y equipment, data gathering and screening, verification of M&V reports and the use of
customer energy and cost savings, and billing information. JCP&L will notify Customer if an ECM installed at the Facility
requires M&VY, will inform Customer of the JCP&L M&Y activities, and will work with Customer to minimize any adverse
effects on Customer's normal operations. ICP&L, or its subcontractor, may audit the Facility to verify the operation of all
installed ECMs for up to four (4) years following installation to ensure compliance with PJM Capacity Market rules and
regulations. Customer shall cooperate with and support JCP&L’s ownership of the demand reductions as set forth in this
Paragraph 8.

9. Customer agrees (A) That the laws of the State of New Jersey shall govern this Agreement and any dispute arising
hereunder shall be litigated in a Federal or State Court located in the State of New Jersey, {B) TO WAIVE TO THE FULLEST
EXTENT PERMITTED BY LAW THE RIGHT TO A TRIAL BY JURY.

10.In the event any provision of this Agreement shall for any reason be held to be invalid, illegal or unenforceable in any
respect, the remaining provisions of this Agreement shall remain in full force and effect to the maximum extent possible.
11.This Agreement is neither intended to create, nor shall it be construed as creating, a joint venture, partnership or other
form of business association between the Parties, or an agreement to enter into any business relationship.

Authorized Signature of Customer:

Customer Name: Uj] wusyl 6£A’C A ?OE Title: Z.A—f

Signatory Name (Please Print): Q - C—_Q;k‘]‘p o

Return completed form by email or mail to;
JCP&L Direct install Program c/o Willdan Energy
Solutions 3910 Park Avenue, Suite 5
Edison, Ni 08820
Phene: 877-831-5419
Email: energysavenj@willdan.com



Attachment A - Owner Consent to Conduct Audit

The undersigned, a duly authorized representative of the owner of the Facility, does hereby:
1. Consent to Jersey Central Power & Light Company (or its designee} (the “Company”) to enter the Facility
to conduct a free energy audit {“Audit”),

2. Acknowledge that the purpose of the Audit is to identify potential measures that, if implemented, may
result in energy savings to the owner or tenant occupying the Facility, and in consideration thereof, does
further
3. Agree to indemnify, defend, and held harmless Company or its designee from all claims arising under or
pursuant to the Audit.

The tenant {Customer) at the location described belew will be billed for any project constructed under this
Program.

Tenant (Customer) and Owner Information

Tenant (Customer) Name:

|Facility Name;

IFaciIity Street Address:

City: State: Zip:

Date:

Owner Name:

) o |

Owner Address:

Owner Signaturw Owner Signatory Name:é—é{‘ﬂ@,g

City: State: Zip:

IOwner Phone:

JCP&L Direct Install Program Representative Name: Willdan Energy Solutions

Return completed form by email or mail to:
JCP&L Direct Install Program c/o Willdan Energy
Solutions 3910 Park Avenue, Suite 5
Edison, NJ 08820
Phone: 877-831-5419
Email: energysavenj@willdan.com
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1183427-UAI-E-0320

ACCESSORY KIT INSTALLATION INSTRUCTIONS

ECONOMIZER DAMPER AND HOOD
MODELS 2EE04710824 /| 2EE04710924 | 2EE04711024 / 2EE04711124
1EH0417 / 1IEH0418

For 15, 17.5, 20, and 25 ton rooftop units
i WARNING: Cancer and Reproductive Harm —

www.P65Warnings.ca.gov.

General

This instruction provides the necessary information to field-install economizer dampers and hood assembly on 15, 17.5, 20, and
25 ton single package rooftop units. Table 1 lists the compatible units.

Table 1: Compatible units

Kit Compatible units
J15ZJ/ZR/ZT
) . ZF 210-300 ZS -18 through -25 ZST18,T25
2EE04710924 (Smart Equipment Economizer) | - 7480300 | zW/zK/ZV-15 through 25 | 1824/ZF/ZT ZW/ZK/ZT T15, T25
2EE04711124 (BAS Economizer) XP 180-240 XA -15-20 J20ZJ/IZRIZFIZT XAT15. 720
J25ZJ/ZR/ZF ’
2EE04710824 (Smart Equipment Economizer)
2EE04711024 (BAS Economizer) Z2F180 ZS-15 J152F ZST15
The damper accessory provides the return air and outdoor air
dampers and actuator for economizer operations. This kit
contains all rain hood components.
Table 2 lists the kit contents. Verify the contents of the kit
before you begin the installation. See Figure 1 for the item
locations.
A
Table 2: Economizer kit contents
Item | Quantity Description N

A |1 Fresh air hood with three filters

B |1. Fresh air adapter panel (20 and 25 ton units) <

c |1 Economizer damper N o

D |1. Re turn air/out door air (RA/OA) divider

E |1 Top flange <

F |1 Damper extension (20 and 25 ton units)

Bag of screws

Required tools

* 5/16 in. hex socket driver
* 7/16 in. hex socket driver

« 3/8 in. hex socket driver

* Drill for self-drilling screws

* Socket drive extension

« Hammer

Figure 1 - Item locations

Johnson Controls Ducted Systems
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Installation

The following sections outline the installation procedures.
Read all the instructions before you begin the installation.

Installing the economizer damper

A CAUTION

When you install dampers, use care to avoid damage
to filters or coils located in the adjacent compartment.

1. Remove the four access panels. Two outdoor air (OA)
panels, one return air (RA) panel, and one filter panel.
See Figure 2.

a. Use a 7/16 in. hex socket to loosen the screws that
secure the rotating latches.

b. Use a 5/16 in. hex socket to remove the four screws
on the bottom of each panel. See Figures 2, 3, and
4,

Note: Retain the O rings that provide the seal between the

panel and unit bottom.

FRESH AIR ACCESS DOORS
Figure 2 - Access panels

Figure 3 - Installed components

Typical Panel Latch

‘47/16” Hex Head Screw

Access Panel

Access Panel

Support
Bracket

5/16” Hex Head Screw

@) ®) )

Figure 4 - Panel latch

AWARNING

If the return air duct cover is not in place, install a
covering over the open hole to prevent personal
injury or equipment damage.

2. On 20 and 25 ton rooftop units: Remove the support
brackets. See Figure 5.

a. Use a 5/16 in. hex socket to remove the top screws
that secure the support bracket located between the
return air and outdoor air compartments.

b. Use a 5/16 in. hex socket to remove the top screws
that secure the corner support bracket.

c. Use a 3/8 in. hex socket to remove the two inside
top and bottom screws. Save the screws and
bracket for later use. See Figure 6.

Johnson Controls Ducted Systems
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Flange

Top Inside Screws

Bottom Inside Screws

Figure 6 - Top and bottom inside screws

A CAUTION

Lift the roof when you remove the support bracket to
prevent tearing the roof seal.

3.

If in place, remove the RA duct panel that covers the RA
opening. See Figure 7.

Figure 7 - RA duct and screw locations

4.

Install the top flange.

a. Inside the top lip, align the holes of the top flange
with the holes in the lip.

b. Use the self-drilling screws provided to secure the
top flange to the lip. Install the screws from outside
the unit. See Figure 8.

S'IELF

- | DRILLING

Figure 8 - Installing the top flange

5.

Position yourself in front of the unit with the OA section
on your right and RA section on your left. See Figure 7.

Lay the economizer damper down with the economizer
control board and actuator on top. Place the end of the
damper beyond the bottom track to the filters racks.

Lift the economizer damper up past the top flange and
pull the bottom of the damper into the bottom track. Rest
the damper on the top flange. See Figure 9.

Fasten the damper to the top flange using the pilot holes
and self-drilling screws provided. See Figure 9.

You do not need to fasten the damper to the bottom
track.

Johnson Controls Ducted Systems
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» Measure and cut a length of 1/8 in. foam tape to fit the
long edge of the damper frame that rests against the
access panel. See Figure 15.

11. Use a 5/16 in. driver to remove the two screws located in
the floor flange between the RA and OA compartments.
Save the screws for later use. See Figure 11.

Bottom Track

o

[]e]

[ od el

==
Figure 9 - Securing the damper to the top flange

9. On 20 and 25 ton units: install the two support brackets
previously removed. See Figure 10.

516" HEX HEAD

-
Lift the roof when you remove the support bracket to ﬁ
prevent tearing the roof seal. Figure 11 - Flange screws
a. Align the bottom holes, lift the roof, and rotate the 12. Install the RA/OA divider:
bracket to a vertical position. a. Remove the RA/OA divider from its packing mate-
rial.
b. Use the screws previously removed from each
bracket to secure. b. Measure and cut a length of 1/8 in. foam tape to fit
on the diagonal edge of the RA/OA divider. See Fig-
ure 12.

Apply Foam
Tape To Edge

Figure 10 - Re-installing the center support bracket

10. Secure the economizer damper:
Figure 12 - Applying foam tape to the divider

4 Johnson Controls Ducted Systems
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c. Slide the divider into position against the econo-
mizer damper. Place the divider the right side of the
support bracket.

d. Use the two screws removed previously to secure
the RA/OA divider to the floor flange. See Figure 13.

Screw Divider
Into Base Of Unit

Figure 13 - Attaching the divider to the base

e. Use two self-drilling screws to secure the OA/RA
divider to the support bracket. See Figure 14.

f. Use four self-drilling screws to secure the RA/OA
divider to the economizer damper frame using the
pilot holes provided.

g. Fill the gap at the base of the divider with the % in.
foam tape provided.

S Apply Gasket Tape

Bracket

Figure 14 - Installing the divider

h.  On single enthalpy units: mount the enthalpy sensor
to the metal surface on the RA/OA divider.

On dual enthalpy units: mount the second enthalpy
sensor on the opposite surface in the return air. Use
two self-tapping screws to secure. See Figure 17.

Figure 15 - Installing cable assemblies

13. Mount the sensor and wire harness. For BAS economiz-
ers (2EE04711024 and 2EE04711124) skip step 13 and
continue with step 14.

a. Cut the wire tie that secures the cable harness to
the damper.

b. Insert the P27/4 pin, S28/3, S30/2 pin, and S31/2
pin connector to the unit economizer plug near the
filters.

c. Uncoil the remaining wiring harness and route it
through the round hole in the top flange. Allow the
wires to hang in the OA compartment.

See Figure 18 for wiring grommet locations.
d. Make all the wiring connections listed in Table 3.

e. Locate the discharge air sensor mounting location
on the heating section wall. Mount the sensor
bracket provided with one self-tapping sheet metal
screw. See Figure 17.

f.  Use tie wraps to bundle the wires and secure to the
top flange and RA/OA divider. See Figure 15.

Important: When using the wire harness, insert a loop
between the two tie wraps so that the wire harness does
not rub on the damper frames during operation. See Fig-
ure 16.

Johnson Controls Ducted Systems
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Figure 16 - Routing cables

ENTHALFY
SENSOR

el

CABLE
ROUTING HOLE

20 ENTHALPY
« 1.1 SENSOR
2 EOUNTING

HOLES [Z PER BENSOR)

Table 3: Sensor connection table

EX FAN

362 / Brown

S31

360/ Gray

Figure 17 - Component location on RA/OA

Table 3: Sensor connection table

Sensor type All units Terminal Logic
(terminal) (wire color) location module
OAH Field sup- 24V OAH Eco Board
plied Com
823 / Red
RAH 825/ White | oo RATY ucs
824 / Black
371/ White SAT+
SAT 373/ Black SAT- s27
375 / White RAT+
RAT 377 / Black RAT- S27
896 / Black
SABUS 895 / White S28
894/ Red
355/ Brown
PWR 356 / Red S30
DMP 355 / Brown S30
ACTUATOR 356 / Red

Figure 18 - Grommet Installation Locations

14. For 20 and 25 ton units only:

a. Remove the blank-off section from the packaging.

b. Measure and cut a length of 1/8 in foam tape to fit
on the long edge of the blank-off section that con-
tacts the access panel.

c. Insert the blank-off section through the side access
opening of the OA compartment. See Figure 19.

d. Use the pilot holes on the top flange for the self drill-
ing screws provided to secure the top of the blank-
off section to the top flange.

e. Install % in. foam tape around the cut-out for the ver-
tical support bracket.

Damper

Extension E
i
Outdoor Air - o
Damper E
=X,
EBotiom Pan Drip Pan

Figure 19 - Installing the damper extension

Johnson Controls Ducted Systems



The damper assembly is complete. Proceed to Assembling
the economizer hood on page 7.

Assembling the economizer hood

Read all the
economizer hood.

instructions before you assemble the

A CAUTION

Take care when using cordless drivers so that the
screws do not strip the metal take holes.

1. Take the fresh air access door with hood assembly and
place it back in position.

2. Secure the assembly in place with the hardware pro-
vided. See Figure 20

Subject to change without notice. Printed in U.S.A.
Copyright © 2020 by Johnson Controls, Inc. All rights reserved.

Figure 20 - Installing the assembled fresh air hood

3.  On 20 and 25 ton units: Install the fresh air adapter panel
under the unit top panel and over the flange of the fresh
air hood top. See Figure 21.

4. Secure the adapter panel with the two 10-/2in. x 16
screws provided.

Item Description
A Fresh air hood top
B Fresh air adapter panel

Figure 21 - Installing the adapter panel

1183427-UAI-E-0320
Supersedes: 1183427-UAI-D-0220

York International Corporation
5005 York Drive
Norman, OK 73069



A smart way to save on your
air conditioning system costs.

I-CON 2400

Air Conditioning Electricity Economizer Features

For systems 4 Tons and Larger
Dynamic Cycle Management

, (DCM) technology reduces

S N Al i electricity consumption—typically
i ] 10% to 20%

Réset | Bypass

intelligent

~ coritrol sys'

e llluminated LCD display shows
” electricity consumption savings,
I-”””Zdﬂ operating modes and system

Air Conditioning Electrical Economi:

diagnostics
=€ ® DM » Short payback period—typically 12

to 24 months

- + UL listed, “Energy Management

- Equipment”

* Increased savings without
replacing or upgrading costly
system components

* “State-of-the-art” microprocessor-
based control

* No Additional Sensors Required
i-con is a microprocessor-based, electricity-saving * Simple installation by qualified
control for commercial air conditioning systems. i-con installer . .

2400 reduces compressor run time, excessive cycling * Limited programming required and

and electrical usage, when installed on any new no follow-up visits required
usage, y - Maximum efficiency year-round

or existing air conditioning compressor. i-con 2400 « Reduces maintenance and
uses intelligent Dynamic Cycle Management (DCM) extends compressor life
technology to save energy by adjusting the compressor - Fail-safe operation with anti short
run pattern to match the system’s “cooling load”. cycle protection included
» Guaranteed to reduce electricity
consumption

* 10-year replacement warranty for
breakdowns or defects

Intelligent Control Systems LLC
208 Rte 109, Ste 211, Farmingdale, NY 11735, USA « Telephone 516-340-1011 « Fax: (888) 711-0750

www.icssaves.com ¢ sales@icssaves.com



Specifications

Mounting:

Any position via molded-on 1/2”
Electrical Fitting

Size:

4’H x 4’"W x 2 1/2°D

Operating Humidity:

5% - 95% Non-Condensing
Operating Temperature Range:
-10°F - +120°F

Power Input:

24/115/220 VAC @ 5W

Control Circuit:

24 VAC/DC, 115/220 VAC

Relay Contact:

10A @ 220 VAC General Purpose
UL cUL Listed:

“‘Energy Management Equipment”
Made in USA

I-CON 2400

Air Conditioning Electricity Economizer

i-con uses Dynamic Cycle Management (DCM)
technology to determine the cooling demand and
thermal characteristics of the entire air conditioning
system by analyzing the compressor’s cycle pattern
and dynamically modifying that cycle to provide the
required cooling in the most efficient manner. This is
accomplished in real-time by delaying the start of the
next compressor “on” cycle determined by the cooling
demand analysis. These new cycle patterns are less
frequent and more efficient. This improved process
augments the existing controls and will not cause the
compressor to run unless the existing thermostat calls
for it resulting in improved electrical efficiency. the
i-con microprocessor allows the control to precisely
determine the most efficient compressor cycles.

Field testing of the i-cOn 2400 has demonstrated that
this intelligent modification of the compressor cycling
with DCM technology leads to significant electricity
savings. These savings have been confirmed on both
properly sized and maintained systems as well as on
oversized systems and those not properly maintained.
Just as computer control has increased the gas
mileage of automobiles, i-con 2400 with DCM
Technology improves the electricity utilization of air
conditioning systems by supplementing the antiquated
on/off control action of the thermostat with the analysis
and control capabilities of a computer.

Installation by a qualified air conditioning service
technician is recommended and normally takes less
than 1 hour. j-Cc0On 2400 typically reduces electricity
consumption 10% to 20% and has decreased
compressor cycling 30% or more. After installation,
the i-CcON 2400 includes an anti-short cycling feature
to provide additional protection for the compressor
and does not require any maintenance or seasonal
programming.

Intelligent Control Systems LLC

208 Rte 109, Ste 211, Farmingdale, NY 11735, USA « Telephone 516-340-1011 « Fax: (888) 711-0750

www.icssaves.com ¢ sales@icssaves.com



TORUS 1250 VERTICAL

Category Il or Category IV Appliance

(see Installation and Operation Manual for venting information)

INDOOR UNIT

2-1/2° ANST 33-3/16
FLANGE
VATER INLET

13-4
Bl
CONDENSATE. JRAIN
¥4 STH 80 CPVC UNIN
|
63-/8
e ]
LEFT SIDE VIEV
5t 1
(2% ] ]
]
l Ir (] (]
3[24/% _, BOTTOM VIEW

CODE OPTIONS

FIRMWARE W/REMOTE
TEST MANUAL RESET LWCO

CSD-1

BACK VIEW

FRONT VIEW

Notes:

1. Dimensions are approximate and should not be used to "rough-in" equipment.
2. Dimensions are subject to change without notice.

3. All dimensions are in inches (mm).

4. & Symbol indicates center of gravity.

ST-1250-V-2



CODE OPTIONS

FIRMWARE W/REMOTE
TEST MANUAL RESET LWCO

TORUS 1250 VERTICAL

Category Il or Category IV Appliance

(see Installation and Operation Manual for venting information)
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Notes:

1. Dimensions are approximate and should not be used to "rough-in" equipment.
2. Dimensions are subject to change without notice.

3. All dimensions are in inches (mm).

4. & Symbol indicates center of gravity.

ST-1250-V-2



BOILER CERTIFIED RATINGS & CAPACITIES

Fuel Type Natural/Propane Gas Boiler FLA 17.14*

Input BTU/hr. 1,250,000 / 366 kW Boiler HP 36.04

Output BTU/hr. 1,206,250 / 353 kW Min. Gas Pressure Required 4" W.C.

Electrical Requirements 120 VAC/60 Hz/1PH Max. Gas Pressure Allowed 14" W.C.
Operating Weight 1084 Ibs / 492 kg

BOILER TRIM & CONTROLS

Main Gas Valve Dungs MBC Air Switch Huba

Firing Valve 1" Apollo Flow Switch SIKA

Ignition Control Fenwal Blocked Flue Switch Cleveland NS2
Operating Control HeatNet® Blower Motor Ametek

High Limit Jumo L.W.C.O. 800

Main Ball Valve 11/2" Apollo Relief Valve (WB) 1"x 1-1/4" set @ 50 psi

Pump contactor strongly recommended for water heater applications.

A.S.M.E.

Relief Valve (WW)

1"x 1" set @ 125 psi

ASME Sect IV Fire Side
Htg Surface

100.17 Sq. Ft. / 9.31 Sq. M.

Design Data

Max. 160 psig & 210°F

Water Volume

11 gal. / 41.6 Liters

ASME Sect IV Water Side
Htg Surface

92.93 Sq. Ft. / 8.63 Sq. M.

* Add circulator amps.

BOILER TEMPERATURE RISE / PRESSURE DROP (Based on Full Input)

20°F / 11.1°C 30°F / 16.7°C 40°F / 22.2°C 50°F / 27.8°C 60°F / 33.3°C
Flow Pressure Flow Pressure Flow Pressure Flow Pressure Flow Pressure
Rate Drop Rate Drop Rate Drop Rate Drop Rate Drop
GPM | L/s Ft kPa [ GPM | L/s Ft kPa [ GPM | L/s Ft kPa [ GPM | L/s Ft kPa [ GPM | L/s Ft kPa
120.7| 76 | 154 | 459 | 80.4 | 5.1 73 | 217603 | 38 | 47 | 139|483 | 3.0 | 36 | 107|402 | 25 | 3.0 | 91
WATER HEATER HOURLY RECOVERY CAPACITY (GPH & LPH)
40°F 22°C 60°F 33°C 80°F 44°C 100°F 56°C 120°F 67°C 140°F 78°C
3639 13755 2426 9170 1819 6878 1456 5502 1213 4585 1040 3930
Flow GPM Temp. Rise** (°F) Vent Length (Equiv. Ft.) Air Inlet Length (Equiv. Ft.)
Min Max Min Max Min Max Min Max
40.2 120.7 20 60 8 160 0 160

** Min/Max delta t reflects boiler operation at full input. For applications requiring operation above/below these parameters please consult factory.

REP FIRM

SUBMITTED BY

JOB NAME

ARCHITECT

ENGINEER

CONTRACTOR

DATE

TORUS 1250 VERTICAL

Category Il or Category IV Appliance

(see Installation and Operation Manual for venting information)

» ® A Division of Mestek, Inc.
‘ D Westfield, MA 01085
(413) 564-5515

RELIABLE. BOLD. INNOVATIVE.

ST-1250-V-2



TORUS 1500 VERTICAL CODE OPTIONS

CcSD-1 FIRMWARE W/REMOTE

Category Il or Category IV Appliance TEST MANUAL RESET LWCO
(see Installation and Operation Manual for venting information)
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Notes:

1. Dimensions are approximate and should not be used to "rough-in" equipment.
2. Dimensions are subject to change without notice.

3. All dimensions are in inches (mm).

4. & Symbol indicates center of gravity.

ST-1500-V-2



CODE OPTIONS
FIRMWARE W/REMOTE

TORUS 1500 VERTICAL

CSD-1
Category Il or Category IV Appliance TEST MANUAL RESET LWCO
(see Installation and Operation Manual for venting information)
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Notes:

1. Dimensions are approximate and should not be used to "rough-in" equipment.
2. Dimensions are subject to change without notice.

3. All dimensions are in inches (mm).

4. & Symbol indicates center of gravity.

ST-1500-V-2



BOILER CERTIFIED RATINGS & CAPACITIES

Fuel Type Natural/Propane Gas Boiler FLA 21.0*
Input BTU/hr. 1,500,000 / 440 kW Boiler HP 43.25
Output BTU/hr. 1,447,500 / 424 kW Min. Gas Pressure Required 4" W.C.
Electrical Requirements 120 VAC/60 Hz/1PH Max. Gas Pressure Allowed 14" W.C.

BOILER TRIM & CONTROLS

Operating Weight

1183 Ibs / 537 kg

Main Gas Valve Dungs MBC Air Switch Huba

Firing Valve 1" Apollo Flow Switch SIKA

Ignition Control Fenwal Blocked Flue Switch Cleveland NS2
Operating Control HeatNet® Blower Motor Ametek

High Limit Jumo L.W.C.O. 800

Main Ball Valve 11/2" Apollo Relief Valve (WB) 1"x 1-1/4" set @ 50 psi

Pump contactor strongly recommended for water heater applications.

A.S.M.E.

Relief Valve (WW)

1"x 1" set @ 125 psi

ASME Sect IV Fire Side
Htg Surface

119.8 Sq. Ft. / 11.13 Sq. M.

Design Data

Max. 160 psig & 210°F

Water Volume

13 gal. / 49.2 Liters

ASME Sect IV Water Side
Htg Surface

111.08 Sq. Ft. / 10.32 Sq. M.

* Add circulator amps.

BOILER TEMPERATURE RISE / PRESSURE DROP (Based on Full Input)

20°F / 11.1°C 30°F / 16.7°C 40°F / 22.2°C 50°F / 27.8°C 60°F / 33.3°C
Flow Pressure Flow Pressure Flow Pressure Flow Pressure Flow Pressure
Rate Drop Rate Drop Rate Drop Rate Drop Rate Drop
GPM | L/s Ft kPa [ GPM | L/s Ft kPa [ GPM | L/s Ft kPa [ GPM | L/s Ft kPa [ GPM | L/s Ft kPa
1448| 9.1 | 164 | 49.0 | 965 | 6.1 81 | 242|724 | 46 | 50 | 149 (579 | 37 | 35 | 104|483 | 3.0 | 26 | 7.8
WATER HEATER HOURLY RECOVERY CAPACITY (GPH & LPH)
40°F 22°C 60°F 33°C 80°F 44°C 100°F 56°C 120°F 67°C 140°F 78°C
4367 16506 2911 11004 2183 8253 1747 6603 1456 5502 1248 4716
Flow GPM Temp. Rise** (°F) Vent Length (Equiv. Ft.) Air Inlet Length (Equiv. Ft.)
Min Max Min Max Min Max Min Max
48.3 144.8 20 60 8 160 0 160

** Min/Max delta t reflects boiler operation at full input. For applications requiring operation above/below these parameters please consult factory.

REP FIRM

SUBMITTED BY

JOB NAME

ARCHITECT

ENGINEER

CONTRACTOR

DATE

TORUS 1500

Category Il or Category IV Appliance

(see Installation and Operation Manual for venting information)

RELIABLE. BOLD. INNOVATIVE.

® A Division of Mestek, Inc.
Westfield, MA 01085
(413) 564-5515

VERTICAL

ST-1500-V-2



CODE OPTIONS
FIRMWARE W/REMOTE

TORUS 2000 VERTICAL

Category Il or Category IV Appliance csp TEST MANUAL RESET LWCO
(see Installation and Operation Manual for venting information)
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Notes:

1. Dimensions are approximate and should not be used to "rough-in" equipment.
2. Dimensions are subject to change without notice.

3. All dimensions are in inches (mm).

4. & Symbol indicates center of gravity.

ST-2000-V-2



CODE OPTIONS

FIRMWARE W/REMOTE
TEST MANUAL RESET LWCO

TORUS 2000 VERTICAL

Category Il or Category IV Appliance

(see Installation and Operation Manual for venting information)
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Notes:

1. Dimensions are approximate and should not be used to "rough-in" equipment.
2. Dimensions are subject to change without notice.

3. All dimensions are in inches (mm).

4. & Symbol indicates center of gravity.

ST-2000-V-2



BOILER CERTIFIED RATINGS & CAPACITIES

Fuel Type Natural/Propane Gas Boiler FLA 25.6
Input BTU/hr. 1,999,000 / 586 kW Boiler HP 57.66
Output BTU/hr. 1,929,035 / 565 kW Min. Gas Pressure Required 4" W.C.
Electrical Requirements 230 VAC/60 Hz/1PH Max. Gas Pressure Allowed 14" W.C.

BOILER TRIM & CONTROLS

Operating Weight

1388 Ibs / 630 kg

Main Gas Valve Dungs MBC Air Switch Huba

Firing Valve 11/2" Apollo Flow Switch SIKA

Ignition Control Fenwal Blocked Flue Switch Cleveland NS2
Operating Control HeatNet® Blower Motor Ametek

High Limit Jumo L.W.C.O. 800

Main Ball Valve 11/2" Apollo Relief Valve (WB) 1"x 1-1/4" set @ 50 psi

Pump contactor strongly recommended for water heater applications.

A.S.M.E.

Relief Valve (WW)

1"x 1" set @ 125 psi

ASME Sect IV Fire Side
Htg Surface

153.19 Sq. Ft. / 14.23 Sq. M.

Design Data

Max. 160 psig & 210°F

Water Volume

16.9 gal. / 64 Liters

ASME Sect IV Water Side
Htg Surface

141.93 Sq. Ft. / 13.19 Sq. M.

* Add circulator amps.

BOILER TEMPERATURE RISE / PRESSURE DROP (Based on Full Input)

20°F / 11.1°C 30°F / 16.7°C 40°F / 22.2°C 50°F / 27.8°C 60°F / 33.3°C
Flow Pressure Flow Pressure Flow Pressure Flow Pressure Flow Pressure
Rate Drop Rate Drop Rate Drop Rate Drop Rate Drop
GPM | L/s Ft kPa [ GPM | L/s Ft kPa [ GPM | L/s Ft kPa [ GPM | L/s Ft kPa [ GPM | L/s Ft kPa
193.0| 12.2 | 20.1 | 60.1 | 128.7| 8.1 99 | 29.7 | 96,5 | 6.1 6.1 | 182 772 | 49 | 42 | 125 | 643 | 41 3.1 9.2
WATER HEATER HOURLY RECOVERY CAPACITY (GPH & LPH)
40°F 22°C 60°F 33°C 80°F 44°C 100°F 56°C 120°F 67°C 140°F 78°C
5819 21997 3880 14665 2910 10999 2328 8799 1940 7332 1663 6285
Flow GPM Temp. Rise** (°F) Vent Length (Equiv. Ft.) Air Inlet Length (Equiv. Ft.)
Min Max Min Max Min Max Min Max
64.3 193.0 20 60 8 160 0 160

** Min/Max delta t reflects boiler operation at full input. For applications requiring operation above/below these parameters please consult factory.

REP FIRM

SUBMITTED BY

JOB NAME

ARCHITECT

ENGINEER

CONTRACTOR

DATE

TORUS 2000

Category Il or Category IV Appliance

(see Installation and Operation Manual for venting information)

RELIABLE. BOLD. INNOVATIVE.

® A Division of Mestek, Inc.
Westfield, MA 01085
(413) 564-5515

VERTICAL

ST-2000-V-2



TORUS 2500 VERTICAL

Category Il or Category IV Appliance
(see Installation and Operation Manual for venting information)
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Notes:

1. Dimensions are approximate and should not be used to "rough-in" equipment.

2. Dimensions are subject to change without notice.
3. All dimensions are in inches (mm).
4. & Symbol indicates center of gravity.
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CODE OPTIONS
FIRMWARE W/REMOTE

TORUS 2500 VERTICAL

CSD-1
Category Il or Category IV Appliance TEST MANUAL RESET LWCO
(see Installation and Operation Manual for venting information)
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Notes:

1. Dimensions are approximate and should not be used to "rough-in" equipment.
2. Dimensions are subject to change without notice.

3. All dimensions are in inches (mm).

4. & Symbol indicates center of gravity.
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BOILER CERTIFIED RATINGS & CAPACITIES

Fuel Type Natural/Propane Gas Boiler FLA 15.05*
Input BTU/hr. 2,500,000 / 733 kW Boiler HP 72.45
Output BTU/hr. 2,435,000 / 713 kW Min. Gas Pressure Required 4" W.C.
Electrical Requirements 230 VAC/60 Hz/3PH Max. Gas Pressure Allowed 14" W.C.

BOILER TRIM & CONTROLS

Operating Weight

2311 Ibs / 1048 kg

Main Gas Valve Dungs MBC Air Switch Huba

Firing Valve 11/2" Apollo Flow Switch SIKA

Ignition Control Fenwal Blocked Flue Switch Cleveland NS2
Operating Control HeatNet® Blower Motor Ametek

High Limit Jumo L.W.C.O. 800

Main Ball Valve 1 1/2" Apollo Relief Valve (WB) 1"x11/2"set @ 50 psi

Pump contactor strongly recommended for water heater applications.

A.S.M.E.

Relief Valve (WW)

11/2"x11/2" set @ 125 psi

ASME Sect IV Fire Side
Htg Surface

300.69 Sq. Ft. / 27.94 Sq. M.

Design Data

Max. 160 psig & 210°F

Water Volume

24.9 gal. / 94.3 Liters

ASME Sect IV Water Side
Htg Surface

277.23 Sq. Ft. / 25.76 Sq. M.

* Add circulator amps.

BOILER TEMPERATURE RISE / PRESSURE DROP (Based on Full Input)

20°F / 11.1°C 30°F / 16.7°C 40°F / 22.2°C 50°F / 27.8°C 60°F / 33.3°C
Flow Pressure Flow Pressure Flow Pressure Flow Pressure Flow Pressure
Rate Drop Rate Drop Rate Drop Rate Drop Rate Drop
GPM | L/s Ft kPa [ GPM | L/s Ft kPa [ GPM | L/s Ft kPa [ GPM | L/s Ft kPa [ GPM | L/s Ft kPa
237.3| 15.0 | 155 | 465 [158.2| 100 | 88 | 26.4 [1186| 75 | 59 | 17.7 [ 949 | 6.0 | 44 | 130 | 791 | 50 | 34 | 100
WATER HEATER HOURLY RECOVERY CAPACITY (GPH & LPH)
40°F 22°C 60°F 33°C 80°F 44°C 100°F 56°C 120°F 67°C 140°F 78°C
7278 27511 4852 18340 3639 13755 2911 11004 2426 9170 2079 7860
Flow GPM Temp. Rise** (°F) Vent Length (Equiv. Ft.) Air Inlet Length (Equiv. Ft.)
Min Max Min Max Min Max Min Max
79.1 237.3 20 60 10 160 0 160

** Min/Max delta t reflects boiler operation at full input. For applications requiring operation above/below these parameters please consult factory.

REP FIRM

SUBMITTED BY

JOB NAME

ARCHITECT

ENGINEER

CONTRACTOR

DATE

TORUS 2500

Category Il or Category IV Appliance

(see Installation and Operation Manual for venting information)

» ® A Division of Mestek, Inc.
‘ D Westfield, MA 01085
(413) 564-5515

RELIABLE. BOLD. INNOVATIVE.

VERTICAL

ST-2500-V-2



TORUS 3000 VERTICAL

Category Il or Category IV Appliance
(see Installation and Operation Manual for venting information)
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Notes:

1. Dimensions are approximate and should not be used to "rough-in" equipment.

2. Dimensions are subject to change without notice.
3. All dimensions are in inches (mm).
4. & Symbol indicates center of gravity.
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CODE OPTIONS
FIRMWARE W/REMOTE

TORUS 3000 VERTICAL

CSD-1
Category Il or Category IV Appliance TEST MANUAL RESET LWCO
(see Installation and Operation Manual for venting information)
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Notes:

1. Dimensions are approximate and should not be used to "rough-in" equipment.
2. Dimensions are subject to change without notice.

3. All dimensions are in inches (mm).

4. & Symbol indicates center of gravity.

ST-3000-V-2



BOILER CERTIFIED RATINGS & CAPACITIES

Fuel Type Natural/Propane Gas Boiler FLA 15.05*
Input BTU/hr. 3,000,000 / 879 kW Boiler HP 87.39
Output BTU/hr. 2,925,000 / 857 kW Min. Gas Pressure Required 4" W.C.
Electrical Requirements 230 VAC/60 Hz/3PH Max. Gas Pressure Allowed 14" W.C.

BOILER TRIM & CONTROLS

Operating Weight

2311 Ibs / 1048 kg

Main Gas Valve Dungs MBC Air Switch Huba

Firing Valve 11/2" Apollo Flow Switch SIKA

Ignition Control Fenwal Blocked Flue Switch Cleveland NS2
Operating Control HeatNet® Blower Motor Ametek

High Limit Jumo L.W.C.O. 800

Main Ball Valve 1 1/2" Apollo Relief Valve (WB) 1"x11/2"set @ 50 psi

Pump contactor strongly recommended for water heater applications.

A.S.M.E.

Relief Valve (WW)

11/2"x11/2" set @ 125 psi

ASME Sect IV Fire Side
Htg Surface

300.69 Sq. Ft. / 27.94 Sq. M.

Design Data

Max. 160 psig & 210°F

Water Volume

24.9 gal. / 94.3 Liters

ASME Sect IV Water Side
Htg Surface

277.23 Sq. Ft. / 25.76 Sq. M.

* Add circulator amps.

BOILER TEMPERATURE RISE / PRESSURE DROP (Based on Full Input)

20°F / 11.1°C 30°F / 16.7°C 40°F / 22.2°C 50°F / 27.8°C 60°F / 33.3°C
Flow Pressure Flow Pressure Flow Pressure Flow Pressure Flow Pressure
Rate Drop Rate Drop Rate Drop Rate Drop Rate Drop
GPM | L/s Ft kPa [ GPM | L/s Ft kPa [ GPM | L/s Ft kPa [ GPM | L/s Ft kPa [ GPM | L/s Ft kPa
2926| 185 | 21.0 | 62.7 [195.1| 123 | 11.8 | 35.3 [146.3| 9.2 | 79 | 23.7 [117.0| 74 | 58 | 174 | 975 | 6.2 | 45 | 135
WATER HEATER HOURLY RECOVERY CAPACITY (GPH & LPH)
40°F 22°C 60°F 33°C 80°F 44°C 100°F 56°C 120°F 67°C 140°F 78°C
8824 33353 5882 22235 4412 16676 3529 13341 2941 11118 2521 9529
Flow GPM Temp. Rise** (°F) Vent Length (Equiv. Ft.) Air Inlet Length (Equiv. Ft.)
Min Max Min Max Min Max Min Max
97.5 292.6 20 60 10 160 0 160

** Min/Max delta t reflects boiler operation at full input. For applications requiring operation above/below these parameters please consult factory.

REP FIRM

SUBMITTED BY

JOB NAME

ARCHITECT

ENGINEER

CONTRACTOR

DATE

TORUS 3000

Category Il or Category IV Appliance

(see Installation and Operation Manual for venting information)

» ® A Division of Mestek, Inc.
‘ D Westfield, MA 01085
(413) 564-5515

RELIABLE. BOLD. INNOVATIVE.

VERTICAL

ST-3000-V-2



TORUS 4000 VERTICAL

CODE OPTIONS

FIRMWARE W/REMOTE
CSD-1
Category Il or Category IV Appliance TEST MANUAL RESET LWCO
(see Installation and Operation Manual for venting information)
78 15/16 441116
(2005] 37 19/32 [1119]
4" ANSI [955] I
FLANGE 21 15/16
TOUCH
WATER INLET T 57 T aans SCREEN
o S\I/':T'\'EGREOUTLET = O = CONTROL
=
82 (X
_ _ _ [2082] 1]
77 27/32 *
197/16 = [1977]
[494] — - * 75112 o 94 15/16
o [1918] ‘\ [2412]
TOP VIEW t N 4 705152
@12 AR INLET RSUB-310_A 8 20/32 [1782]
[226] 34
843/16 [864]
[2138]
WIRING
/ CONNECTION 2
= = ON OPPOSITE SIDE
i [ kX4 (559 43172
[1105]
FRONT VIEW
RSUB-310_A
‘ [
l; 0
N
2 NPT —n
NG GAS INLET 3 L
SEEE=SS8ES5E8=3
3921/32 S=SE=S=S==2
[1007] N EESEER
[ akal-| e
s 113/16 $12 FLOE
—— -~ 44172 [46]
CONDENSATE DRAIN (44]
3/4 SCH 80 CPVC UNION [1130] DRAIN———_|
87 1/4
[2216]
96
97 7116 [2438] 30 11/16 27 19/32 *
[—
[2475] [780]  [701]
LEFT SIDE VIEW
RSUB-310_A
> 91/16
[2388] [230]
929/32
- - - [251]
{e 16 7/32
[412]
197/16
[494]
. 35 15/32
- - [901]
N
4X P7/16
BOTTOM VIEW [11] BACK VIEW
RSUB-310_A RSUB-310_A
Notes:

1. Dimensions are approximate and should not be used to "rough-in" equipment.
2. Dimensions are subject to change without notice.
3. All dimensions are in inches (mm).

4. & Symbol indicates center of

gravity.

ST-4000-V-2



CODE OPTIONS
FIRMWARE W/REMOTE

TORUS 4000 VERTICAL

CSD-1
Category Il or Category IV Appliance TEST MANUAL RESET LWCO
(see Installation and Operation Manual for venting information)
78 15/16 44116
[2005] 37 19/32 [1119]
4" ANSI = [955] «—— [
WATERﬁhAgGE ] 2115716 4" ANSI
s /——TOUCH
[557) FLANGE SCREEN
- o WATER OUTLET ) CONTROL
ﬁ({ ff — =1
i =i
i 82 T
£ _ _ [2082] 0
77 27/32 °
19716 | + [1977]
[494] [[ 9 - 75112 i . : 94 15/16
= A [1918] ; N [2412]
\\\ -
$12 AIR INLET TOP VIEW L 8 29/32 70 5/32
RSUB-320_A [226] 3312 [1782]
84 3/16 [851]
[2138]
WIRING
/ CONNECTION
ﬁ ON OPPOSITE SIDE 2
T 117 (559 43172
T [1105]
FRONT VIEW
RSUB-320_A
‘ [
M 0
N 2 NPT
NG GAS INLET
39 21/32
[1007]
o J @12 FLUE
113116 OUTLET\ - 2
/ 17116 45 = [46] 1-1/2 NPT
T [s6) SRAN { LP GAS INLET
CONDENSATE DRAIN [1143] ~
3/4 SCH 80 CPVC UNION 87 1/4 m
[2216]
[243] 30 11/16 27 19/32 + 2327/32
101 21/32 [780]  [701] [606]
= [2582] = &
LEFT SIDE VIEW T *
‘ RSUgf?DﬁA 4 * 91/16
[2388] = [25] [230] 929/32
= = — ] [251]
A T CHTETE 16 7/32
. de [412]
0t 197/16
381/2
[o78] J [494]
q 35 15/32
I "= [901]
. . 0. 39358
{ - - - I§ = [1000] "
2112 J BOTTOM VIEW X eins BACK VIEW
[64] RSUB-320_A [11] RSUB-320_A
Notes:

1. Dimensions are approximate and should not be used to "rough-in" equipment.
2. Dimensions are subject to change without notice.

3. All dimensions are in inches (mm).

4. & Symbol indicates center of gravity.

ST-4000-V-2



BOILER CERTIFIED RATINGS & CAPACITIES

Fuel Type Natural/Propane Gas Boiler FLA 19.9*

Input BTU/hr. 4,000,000 / 1172kW Boiler HP 116.52

Output BTU/hr. 3,900,000 / 1143 kW Min. Gas Pressure Required 4" W.C.

Electrical Requirements 230 VAC/60 Hz/3PH Max. Gas Pressure Allowed 14" W.C.
Operating Weight 2866 Ibs / 1300 kg

BOILER TRIM & CONTROLS

Main Gas Valve Dungs MBC Air Switch Huba

Firing Valve 2" Apollo Flow Switch SIKA

Ignition Control Fenwal Blocked Flue Switch Cleveland NS2
Operating Control HeatNet® Blower Motor Ametek

High Limit Jumo L.W.C.O. 800

Main Ball Valve 2" Apollo Relief Valve (WB) 1"x11/2" set @ 50 psi

Pump contactor strongly recommended for water heater applications.

A.S.M.E.

Relief Valve (WW)

11/2"x11/2" set @ 125 psi

ASME Sect IV Fire Side
Htg Surface

402.93 Sq. Ft. / 37.43 Sq. M.

Design Data

Max. 160 psig & 210°F

Water Volume

41.3 gal. / 156.3 Liters

ASME Sect IV Water Side
Htg Surface

371.25 Sq. Ft. / 34.49 Sq. M.

* Add circulator amps.

BOILER TEMPERATURE RISE / PRESSURE DROP (Based on Full Input)

20°F / 11.1°C 30°F / 16.7°C 40°F / 22.2°C 50°F / 27.8°C 60°F / 33.3°C
Flow Pressure Flow Pressure Flow Pressure Flow Pressure Flow Pressure
Rate Drop Rate Drop Rate Drop Rate Drop Rate Drop
GPM | L/s Ft kPa [ GPM | L/s Ft kPa [ GPM | L/s Ft kPa [ GPM | L/s Ft kPa [ GPM | L/s Ft kPa
390.2| 246 | 199 | 59.6 | 260.1 | 16.4 | 10.1 | 30.2 |195.1 | 123 | 65 | 193 |166.1| 98 | 47 | 140 |130.1| 82 | 3.7 | 109
WATER HEATER HOURLY RECOVERY CAPACITY (GPH & LPH)
40°F 22°C 60°F 33°C 80°F 44°C 100°F 56°C 120°F 67°C 140°F 78°C
11765 44471 7843 29647 5882 22235 4706 17788 3922 14824 3361 12706
Flow GPM Temp. Rise** (°F) Vent Length (Equiv. Ft.) Air Inlet Length (Equiv. Ft.)
Min Max Min Max Min Max Min Max
130.1 390.2 20 60 12 160 0 160

** Min/Max delta t reflects boiler operation at full input. For applications requiring operation above/below these parameters please consult factory.

REP FIRM

SUBMITTED BY

JOB NAME

ARCHITECT

ENGINEER

CONTRACTOR

DATE

TORUS 4000 VERTICAL

Category Il or Category IV Appliance

(see Installation and Operation Manual for venting information)

» ® A Division of Mestek, Inc.
‘ D Westfield, MA 01085
(413) 564-5515

RELIABLE. BOLD. INNOVATIVE.

ST-4000-V-2



Date

03/05/2021 ¢/ 7
Project Name Johnson ‘\('
OM Union Beach BOE 3-5-21 Controls

Project Number
Client / Purchaser

Submittal Summary Page

Qty Tag# Model # Description

2 ZJ180N40D4ATAAATAT 15 Ton, York Large Sunline Single Packaged R-410A Air
Conditioner, Four Stage Cooling, 12.2 EER, 400 MBH Input
Aluminized Steel, Two Stage Gas Heat, 460-3-60, Single Wall
Construction
« Includes fresh air hood with baffle that can be set for 10, 15, or
25% outside air.

» 5 HP High Static Belt Drive Blower

» 2" Throwaway Filters

» Smart Equipment Controller including Discharge Air, Return Air,
and Outdoor Air Temperature Sensors.

« Standard Condenser Coil

» Standard Evaporator Coil

« Standard Access Doors

* Galvanized Steel Drain Pan

2 2EC0402 Kit, Dual Enthalpy Field Installed (Includes two humidity sensors)
2EE04710924 Dry Bulb Economizer (Hood Kit included for field assembly and
installation)
1 Freight Freight

Equipment start-up and commissioning by a factory trained technician is recommended.
Contact your supplying distributor or sales representative for additional information & guidance.

& WARNING: Cancer and Reproductive Harm - www.P65Warnings.ca.gov

Information is subject to change without notice. Check local codes. Printed 03/05/2021



Large Sunline 15-25 Ton Page: 3

W YORK® Package

York Single Package R-410A Air Conditioner

Project Name: OM Union Beach BOE 3-5-21 Unit Model #: ZJ180N40D4A1AAA1A1
Quantity: 2 System: ZJ180N40D4A1AAA1A1
( No Performance Data Available A

Run Performance to view metrics

E> o
o S
0 REGISTRA

1509001
UG Soea ey

//'_"' SIGY
f@.\ & 15 Ton
\.””"'“,/’f 'S ¢ York Sunline Units are Manufactured at an ISO 9001 Registered Facility and

= Each Rooftop is Completely Computer-Run Tested Prior to Shipment.

Unit Features

¢ Four Stage Cooling

¢ 400 MBH Input Aluminized Steel, Two Stage Gas Heat

¢ Unit Cabinet Constructed of Powder Painted Steel, Certified At 750 Hours
Salt Spray Test (ASTM B-117 Standards).

* Either Supply and/or Return can be Field Converted from Vertical to
Horizontal Configuration without Cutting Panels

* Full Perimeter Base Rails with Built in Rigging Capabilities

* Four Independent Refrigerant Circuits for Efficient Part Load Operation with
Scroll Compressors

* 5 HP High Static Belt Drive Blower

¢ Solid Core Liquid Line Filter Driers

¢ Unit Ships with 2" Throwaway Filters

* Replacement Filters: For 2" filters 12 - (12" x 24" x 2") OR For 4" filters 2 -
(20" X 24" x 4") AND 4 - (24" X 24" x 4")

¢ Single Point Power Connection

¢ Through-the-Curb and Through-The-Base Utility Connections

¢ Short Circuit Current: 5kA RMS Symmetrical

¢ Standard Condenser Coil

¢ Standard Evaporator Coil

¢ Crane Required to Unload Unit

¢ Galvanized Steel Drain Pan

¢ Standard Access Doors

Standard Unit Controller: Smart Equipment Control Board
* Safety Monitoring - Monitors the High and Low-Pressure Switches, the
Freezestats, the Gas Valve, if Applicable, and the Temperature Limit Switch
on Gas and Electric Heat Units. The Unit Control Board will Alarm on Ignition
Failures, Safety Lockouts and Repeated Limit Switch Trips.

¢ An Integrated Low-Ambient Control, Anti-Short Cycle Protection, Lead-Lag,
Fan On and Fan off Delays, Low Voltage Protection, On-Board Diagnostic
and Fault Code Display. Allows all units to operate in the cooling mode down
to 0 °F outdoor ambient without additional components or intervention.

BAS Controller
¢ Smart Equipment Controller including Discharge Air, Return Air, and Outdoor
Air Temperature Sensors.

Warranty

¢ One (1) Year Limited Warranty on the Complete Unit

¢ Five (5) Year Warranty - Compressors and Electric Heater Elements
¢ Ten (10) Year Warranty - Aluminized Steel Tubular Heat Exchangers

Al o2 CERTIFIED.. f

www.ahridirectory.org

Information is subject to change without notice. Check local codes. Printed 03/05/2021




Page: 4

Large Sunline 15-25 Ton
Package

York Single Package R-410A Air Conditioner

i YORK

Project Name: OM Union Beach BOE 3-5-21 Unit Model #: ZJ180N40D4A1AAA1A1

Quantity: 2 System: ZJ180N40D4A1AAA1A1

Factory Installed Options

ZJ180N40D4A1AAA1A1

Equipment Options Option(s) Selected

York Large Sunline Single Packaged R-410A Air

Product Category:| ZJ | Conditioner
12.2 EER
15 T
Nominal Cooling Capacity:| 180 on ,
Four Stage Cooling
Heat Type and Nominal Heat Capacity:| N40 | 400 MBH Input Aluminized Steel, Two Stage Gas Heat
Blower Option: D 5 HP High Static Belt Drive Blower

Voltage:| 4 460-3-60

Includes fresh air hood with baffle that b t for 10,
Outside Air Option:| A ncludes fresh air hood with baffle that can be set for

15, or 25% outside air.

Service Options:| 1

>

Sensor Options:

Smart Equipment Controller including Discharge Air,

Controls: : )
Return Air, and Outdoor Air Temperature Sensors.

A Standard Condenser Coil

Refrigeration: )
Standard Evaporator Coil

Additional Options: 1 2" Throwaway Filters

Single Wall Construction
Cabinet Options:| A Standard Access Doors

Galvanized Steel Drain Pan

Product Generation:| 1

Field Installed Accessories

O 1BD0404 - Burglar Bars (51.0 Ibs) O 1CV0427 - Concentric

O 1CG0421 - Coil Guard (15.0 Ibs)

O 1CV0406 - Concentric
Diffuser,Flush Mount,18X36

O 1CV0407 - Concentric
Diffuser,Flush Mount,24X28

O 1CV0415 - Concentric
Diffuser,Side Discharge,18X36

O 1CV0416 - Concentric
Diffuser,Side Discharge,24X48

O 1CV0421 - Concentric
Diffuser,Specialty,28X28

O 1CV0422 - Concentric
Diffuser,Specialty,30X30

O 1CV0423 - Concentric
Diffuser,Specialty,36X36

Diffuser,Specialty,28X28

O 1EH0418 - Economizer Hood Kit-
W/ Fresh Air Hood & Panel and
Qty of 3 - 28" x 32 1/4" x 1" inch
Filter (68.0 Ibs)

O 1FE0410 - Flue Extension Kit
(37.0 Ibs)

O 1GP0403 - Gas Piping Kit (11.0
Ibs)

O 1HG0412 - Hail Guard Kit (48.0
Ibs)

O 1LD0460 - High Speed Drive Kit
(8.0 Ibs)

O 1NP0418 - Natural Gas to
Propane Conversion Kit (2-Stage)
(1.0 Ibs)

O 1RC0437 - Roof Curb - 14" High,
Flat, Uninsulated, Full Perimeter
(Shipped Knocked Down) (185.0
Ibs)

O 1RC0497 - Roof Curb 14” High
Full Perimeter Transition Curb with
wood nailer. Allow replacement of
ZF180/ J15ZF | ZS-15/ ZST15
with other Large Sunline product.
(135.0 Ibs)

O 1RD0413 - Barometric Relief
Damper with Hood Kit (Downflow
Unit or Duct Mounted) (47.0 Ibs)

O 1WS0404 - Wood Skid - Allows
unit to be handled with 90 inch
forks (210.0 Ibs)

Information is subject to change without notice. Check local codes.

Printed 03/05/2021




Page: 5

Large Sunline 15-25 Ton
Package

York Single Package R-410A Air Conditioner

i YORK

Project Name: OM Union Beach BOE 3-5-21 Unit Model #: ZJ180N40D4A1AAA1A1

Quantity: 2 System: ZJ180N40D4A1AAA1A1

O 2AP0402 - Air Proving Switch (1.0
Ibs)

O 2DF0403 - Dirty Filter Switch (1.0
Ibs)

@ 2EE04710924 - Dry Bulb
Economizer (Hood Kit included for
field assembly and installation)
(200.0 Ibs)

O 2AQ04700524 - CO? Space
Sensor - Wall Mount Accessory
(5.0 Ibs)

O 2AQ04700624 - CO? Unit Mount
Accessory (4.6 Ibs)

O 2EE04711124 - BAS Ready Dry
Bulb Economizer (Hood Kit
included for field assembly and
installation)

O 2ET077001124 - Honeywell
T7350, 2 Heat / 4 Cool, Auto/Man
Changeover, Electronic 7 Day
Programmable (2.0 Ibs)

O 2LA04704533 - Low Ambient Kit
(2.0 Ibs)

O 2MD04704924 - Motorized
Damper (Hood Kit included for
field assembly and installation)
(275.0 Ibs)

O 25D04700724 - Smoke Detector
Kit w/ Mounting Hardware for
Supply or Return Air
(Horizontal/Downflow) (17.0 Ibs)

O S$1-03102529000 - Non-
Networking Wall Sensor — Allows
remote sensing and control from
single or multiple zones. (0.2 Ibs)

O S1-03102529004 - Non-
Networking Wall Sensor with
Over-ride button — Allows remote
sensing and control from single or
multiple zones. Override allows
setpoint to be overridden for 2
hour time period. (0.2 Ibs)

O $1-03102529006 - Non-
Networking Wall Sensor with
Setpoint Adjustment and Over-ride
Button — Allows remote sensing
and control from single or multiple
zones. Allows setpoint to be
adjusted % 5° F. Override allows
setpoint to be overridden for 2
hour time period. (0.2 Ibs)

O S1-ADDWIRE - Add-a-Wire allows
5-wire thermostats to use only 4
wires. (0.3 Ibs)

O S1-CTSDTS - CTS Wired
Temperature Sensor for
thermostat | Duct *Also works for
LX Series (0.3 Ibs)

O S1-CTSHTS - CTS Hardwired
Temperature Sensor for CTS
Thermostats *Works with LX
series as well (0.2 Ibs)

O S1-CTSPLATE - Wall Plate for
CTS Thermostats *Also works for
new platform LX series models
below (0.0 Ibs)

O S1-CTSWFTS - CTS Temperature

Sensor with WiFi for CTS
Thermostats *Also works with LX
Series (0.1 Ibs)

O S1-LXLOCK - Locking Ring For
LX-Series Thermostats (0.4 Ibs)

O S1-LXPLATE - Wall Plate For LX-
Series Thermostats (0.0 Ibs)

O S1-LXWFM - For LX Series
Thermostats - WiFi
Communication (1.0 Ibs)

O S1-MP-PRTKIT-0P - MAP
(Multiple Access Portal) Gateway
Kit- Replacement MAP gateway
protective case, lanyard and
communication cable. Use only to
replace worn or damaged
components. (0.3 Ibs)

O S1-NSB8BHN041-0 - Wall
Temperature and 3% Relative
Humidity Combined Sensor, No
Display, WHITE, NO JCI LOGO,
NS8000 Series (0.4 Ibs)

O S1-NSB8BHN043-0 - Wall
Temperature and 3% Relative
Humidity Combined Sensor, No
Display, BLACK, NO JCI LOGO,
NS8000 Series (0.4 Ibs)

O S1-NSB8BHN141-0 - Wall
Temperature and 3% Relative
Humidity Combined Sensor,
Warmer/Cooler Display, WHITE,
NO JCI LOGO, NS8000 Series
(0.4 Ibs)

O S1-NSB8BHN143-0 - Wall
Temperature and 3% Relative
Humidity Combined Sensor,
Warmer/Cooler Display, BLACK,
NO JCI LOGO, NS8000 Series
(0.4 Ibs)

O S1-NSB8BHN240-0 - Wall
Temperature and 3% Relative
Humidity Combined Sensor, Full
Display, WHITE, JCI LOGO,
NS8000 Series (0.4 Ibs)

O S1-NSB8BHN241-0 - Wall
Temperature and 3% Relative
Humidity Combined Sensor, Full
Display, WHITE, NO JCI LOGO,
NS8000 Series (0.4 Ibs)

O S1-NSB8BHN243-0 - Wall
Temperature and 3% Relative
Humidity Combined Sensor, Full
Display, BLACK, NO JCI LOGO,
NS8000 Series (0.4 Ibs)

O S1-NSB8BPN240-0 - Wall
Temperature and 2% Relative
Humidity Combined Sensor, Full
Display, WHITE, JCI LOGO,
NS8000 Series (0.4 Ibs)

O S1-NSB8BPN241-0 - Wall
Temperature and 2% Relative
Humidity Combined Sensor, Full
Display, WHITE, NO JCI LOGO,
NS8000 Series (0.4 Ibs)

O S1-NSB8BPN243-0 - Wall
Temperature and 2% Relative
Humidity Combined Sensor, Full
Display, BLACK, NO JCI LOGO,
NS8000 Series (0.4 Ibs)

O S1-NSB8BTN041-0 - Wall
Temperature Sensor, No Display,
WHITE, NO JCI LOGO, NS8000
Series (0.4 Ibs)

O S1-NSB8BTN043-0 - Wall
Temperature Sensor, No Display,
BLACK, NO JCI LOGO, NS8000
Series (0.4 Ibs)

O S1-NSB8BTN141-0 - Wall
Temperature Sensor,
Warmer/Cooler Display, WHITE,
NO JCI LOGO, NS8000 Series
(0.4 Ibs)

O S1-NSB8BTN143-0 - Wall
Temperature Sensor,
Warmer/Cooler Display, BLACK,
NO JCI LOGO, NS8000 Series
(0.4 Ibs)

O S1-NSB8BTN240-0 - Wall
Temperature Sensor, Full Display,
WHITE, JCI LOGO, NS8000
Series (0.4 Ibs)

O S1-NSB8BTN241-0 - Wall
Temperature Sensor, Full Display,
WHITE, NO JCI LOGO, NS8000
Series (0.4 Ibs)

O S1-NSB8BTN243-0 - Wall
Temperature Sensor, Full Display,
BLACK, NO JCI LOGO, NS8000
Series (0.4 Ibs)

O S1-SE-COM1001-0 - Field
Installed Communication Card for
Simplicity SE control. Can be field
configurable for BACnet, N2 or
ModBUS MSTP (0.0 Ibs)

Information is subject to change without notice. Check local codes.

Printed 03/05/2021




i YORK

Large Sunline 15-25 Ton
Package

York Single Package R-410A Air Conditioner

Page: 6

Project Name: OM Union Beach BOE 3-5-21

Unit Model #: ZJ180N40D4A1AAA1A1

Quantity: 2 System: ZJ180N40D4A1AAA1A1
O S1-TEC3012-14-000 - 7 DAY O S1-TEC3023-16-000 - 7 DAY O S1-TEC3613-14-000 - 7 DAY
PROGRAMMABLE PROGRAMMABLE PROGRAMMABLE

THERMOSTAT, ZIGBEE PRO
WIRELESS COMMUNICATION,
FCU/VAV, ON/OFF OR
FLOATING, DEHUMID, FULL
COLOR, WHITE, JCI LOGO (0.8
Ibs)

O S1-TEC3012-16-000 - 7 DAY
PROGRAMMABLE
THERMOSTAT, ZIGBEE PRO
WIRELESS COMMUNICATION,
FCU/VAV, ON/OFF OR
FLOATING, DEHUMID, FULL
COLOR, WHITE, NO LOGO (0.8
Ibs)

O S1-TEC3013-14-000 - 7 DAY
PROGRAMMABLE
THERMOSTAT, ZIGBEE PRO
WIRELESS COMMUNICATION,
FCU/VAV, ON/OFF OR
FLOATING, OCC & DEHUMID,
FULL COLOR, WHITE, JCI LOGO
(0.8 Ibs)

O S1-TEC3013-16-000 - 7 DAY
PROGRAMMABLE
THERMOSTAT, ZIGBEE PRO
WIRELESS COMMUNICATION,
FCU/VAV, ON/OFF OR
FLOATING, OCC & DEHUMID,
FULL COLOR, WHITE, NO LOGO
(0.8 Ibs)

O S1-TEC3022-14-000 - 7 DAY
PROGRAMMABLE
THERMOSTAT, ZIGBEE PRO
WIRELESS COMMUNICATION,
FCU/VAV, 0-10VDC PROP,
DEHUMID, FULL COLOR,
WHITE, JCI LOGO (0.8 Ibs)

O S1-TEC3022-16-000 - 7 DAY
PROGRAMMABLE
THERMOSTAT, ZIGBEE PRO
WIRELESS COMMUNICATION,
FCU/VAV, 0-10VDC PROP,
DEHUMID, FULL COLOR,
WHITE, NO LOGO (0.8 Ibs)

O S1-TEC3023-14-000 - 7 DAY
PROGRAMMABLE
THERMOSTAT, ZIGBEE PRO
WIRELESS COMMUNICATION,
FCU/VAV, 0-10VDC PROP, OCC
& DEHUMID, FULL COLOR,
WHITE, JCI LOGO (0.8 Ibs)

THERMOSTAT, ZIGBEE PRO
WIRELESS COMMUNICATION,
FCU/VAV, 0-10VDC PROP, OCC
& DEHUMID, FULL COLOR,
WHITE, NO LOGO (0.8 Ibs)

O S1-TEC3030-14-000 - 7 DAY
PROGRAMMABLE
THERMOSTAT, ZIGBEE PRO
WIRELESS COMMUNICATION,
RTU/HEAT PUMP WITH
ECON,FULL COLOR, WHITE, JCI
LOGO (0.8 Ibs)

O S1-TEC3030-16-000 - 7 DAY
PROGRAMMABLE
THERMOSTAT, ZIGBEE PRO
WIRELESS COMMUNICATION,
RTU/HEAT PUMP WITH ECON,
AND FULL COLOR, WHITE, NO
LOGO (0.8 Ibs)

O S1-TEC3031-14-000 - 7 DAY
PROGRAMMABLE
THERMOSTAT, ZIGBEE PRO
WIRELESS COMMUNICATION,
RTU/HEAT PUMP WITH ECON,
OCC SENSOR, FULL COLOR,
WHITE, JCI LOGO (0.8 Ibs)

O S1-TEC3031-16-000 - 7 DAY
PROGRAMMABLE
THERMOSTAT, ZIGBEE PRO
WIRELESS COMMUNICATION,
RTU/HEAT PUMP WITH ECON,
OCC SENSOR, FULL COLOR,
WHITE, NO LOGO (0.8 Ibs)

O S1-TEC3612-14-000 - 7 DAY
PROGRAMMABLE
THERMOSTAT, OPTIONAL MSTP
OR N2 COMMUNICATION,
FCU/VAV, ON/OFF OR
FLOATING, DEHUMID, FULL
COLOR, WHITE, JCI LOGO (0.8
Ibs)

O S1-TEC3612-16-000 - 7 DAY
PROGRAMMABLE
THERMOSTAT, OPTIONAL MSTP
OR N2 COMMUNICATION,
FCU/VAV, ON/OFF OR
FLOATING, DEHUMID, FULL
COLOR, WHITE, NO LOGO (1.0
Ibs)

O S1-TEC3613-16-000 - 7 DAY

O S1-TEC3622-14-000 - 7 DAY

O S1-TEC3622-16-000 - 7 DAY

O S1-TEC3623-14-000 - 7 DAY

O S1-TEC3623-16-000 - 7 DAY

O S1-TEC3630-14-000 - 7 DAY

O S1-TEC3630-16-000 - 7 DAY

THERMOSTAT, OPTIONAL MSTP
OR N2 COMMUNICATION,
FCU/VAV, ON/OFF OR
FLOATING, OCC & DEHUMID,
FULL COLOR, WHITE, JCI LOGO
(0.8 Ibs)

PROGRAMMABLE
THERMOSTAT, OPTIONAL MSTP
OR N2 COMMUNICATION,
FCU/VAV, ON/OFF OR
FLOATING, OCC & DEHUMID,
FULL COLOR, WHITE, NO LOGO
(0.8 Ibs)

PROGRAMMABLE
THERMOSTAT, OPTIONAL MSTP
OR N2 COMMUNICATION,
FCU/VAV, 0-10VDC PROP,
DEHUMID, FULL COLOR,

WHITE, JCI LOGO (0.8 Ibs)

PROGRAMMABLE
THERMOSTAT, OPTIONAL MSTP
OR N2 COMMUNICATION,
FCU/VAV, 0-10VDC PROP,
DEHUMID, FULL COLOR,

WHITE, NO LOGO (0.8 Ibs)

PROGRAMMABLE
THERMOSTAT, OPTIONAL MSTP
OR N2 COMMUNICATION,
FCU/VAV, 0-10VDC PROP, OCC
& DEHUMID, FULL COLOR,
WHITE, JCI LOGO (0.8 Ibs)

PROGRAMMABLE
THERMOSTAT, OPTIONAL MSTP
OR N2 COMMUNICATION,
FCU/VAV, 0-10VDC PROP, OCC
& DEHUMID, FULL COLOR,
WHITE, NO LOGO (0.8 Ibs)

PROGRAMMABLE
THERMOSTAT, OPTIONAL MSTP
OR N2 COMMUNICATION,
RTU/HEAT PUMP WITH
ECON,FULL COLOR, WHITE, JCI
LOGO (0.8 Ibs)

PROGRAMMABLE
THERMOSTAT, OPTIONAL MSTP
OR N2 COMMUNICATION,
RTU/HEAT PUMP WITH
ECON,FULL COLOR, WHITE, NO
LOGO (0.8 Ibs)

Information is subject to change without notice. Check local codes.

Printed 03/05/2021
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Project Name: OM Union Beach BOE 3-5-21

Unit Model #: ZJ180N40D4A1AAA1A1

Quantity: 2

System: ZJ180N40D4A1AAA1A1

O S1-TEC3631-14-000 - 7 DAY
PROGRAMMABLE

THERMOSTAT, OPTIONAL MSTP

OR N2 COMMUNICATION,
RTU/HEAT PUMP WITH ECON,
OCC SENSOR, FULL COLOR,
WHITE, JCI LOGO (0.8 Ibs)

O S1-TEC3631-16-000 - 7 DAY
PROGRAMMABLE

THERMOSTAT, OPTIONAL MSTP

OR N2 COMMUNICATION,
RTU/HEAT PUMP WITH ECON,
OCC SENSOR, FULL COLOR,
WHITE, NO LOGO (0.8 Ibs)

O S1-YK-MAP1810-0P - MAP

(Multiple Access Portal) Gateway-
For use with SimplicitySE Control.

(0.2 Ibs)

O S1-YK-MAP1810-0S - Stationary

MAP Gateway (Includes MAP
Gateway, Field Bus Adapter,

Mounting Bracket and 100 to 240

VAC Power Supply). US-
compatible counties. (1.9 Ibs)
@ 2EC0402 - Kit, Dual Enthalpy
Field Installed (Includes two
humidity sensors) (1.0 Ibs)

Information is subject to change without notice. Check local codes.

Printed 03/05/2021




o ® Large Sunline 15-25 Ton Package Page: 8
York Single Package R-410A Air Conditioner

Project Name: OM Union Beach BOE 3-5-21 Unit Model #: ZJ180N40D4A1AAA1A1
Quantity: 2 System: ZJ180N40D4A1AAA1A1
Consolidated Drawing

NOTES : u CENTER OF GRAVITY
I. FOR OUTDOOR USE ONLY. oNNAGE N VIEOIPGEHRTM(ILNBGS) LOCATION (BASE UNIT) 4 POINT CORNER LOADS (LBS) (BASE UNIT)
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York Single Package R-410A Air Conditioner

Project Name: OM Union Beach BOE 3- Unit Model #: ZJ180N40D4A1AAA1A1
5-21
Quantity: 2 System: ZJ180N40D4A1AAA1A1

Component Locations

Simplicity® Control Board

Slide In/ Plug In
Internal Economizer

(Optional) 110 Volt Convenience

‘ _ Outlet ("“Powered” or
2" Disposable Filters “Non-Powered” Optional)

(4" Filters Optional) Disconnect Location

(Optional Disconnect Switch)

Bottom Power and
Control Wiring Entry

Power Ventor Motor

Electric Heater Location
(Optional Electric/Electric Units)
Location of VFD (Optional)

Location of VFD Bypass (Optional)
Belt Drive

Copper Tube/
Aluminum Fin  Thermal Blower Motor
Evaporator  Expansion 1" NPT
Coils Valve  Condensate Drain 14 Gauge

Filter Drier

(Solid Core) with Lifting Holes

Copper Tube/Aluminum Fin
Condenser Coils

4-High Efficiency Scroll Compressors

Information is subject to change without notice. Check local codes. Printed 03/05/2021
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York Single Package R-410A Air Conditioner

Project Name: OM Union Beach BOE 3- Unit Model #: ZJ180N40D4A1AAA1A1
5-21

Quantity: 2 System: ZJ180N40D4A1AAA1A1

Typical Application

Roof Jack
Installation
Roof Curb
Installation
|- e - —— - |
4 s
"l T T T
i (] [
T — T =+ T
N I Ly i i ]
. 1 'L___,: i - Slab On
= o o Ground
. Installation
Li A 4 Py re— T
Lt

Information is subject to change without notice. Check local codes. Printed 03/05/2021
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York Single Package R-410A Air Conditioner

Project Name: OM Union Beach BOE 3-

5-21

Unit Model #: ZJ180N40D4A1AAA1A1

Quantity: 2

System: ZJ180N40D4A1AAA1A1

Typical Control Diagram

CONTROL
THERMOSTAT TERMINAL
TERMINALS BLOCK
] W

W2
Y1
G
OCC

=

N

<
-

OB OREEEEEE

X Smoke
R Detector
SD
C R jJumper
SD
EXPANSION SD
BOARD 24 VAﬁ ||
TERMINAL e _l Class 2
BLOCK c
Y3 S
Y4
TERMINALS ON
A LIMITED
NUMBER OF
THERMOSTATS

[ second stage heating not required on single stage heating units.

Jumper is required if there is no Smoke Detector circuit.

Jumper is required for any combination of R, RC, or RH.

OCC is an output from the thermostat to indicate the Occupied condition.

Xis aninput to the thermostat to display Error Status conditions.

Information is subject to change without notice. Check local codes.
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EYORK® Large Sunline 15-25 Ton

York Single Package R-410A Air Conditioner

Package

Page: 12

Project Name: OM Union Beach BOE 3-
5-21

Unit Model #: ZJ180N40D4A1AAA1A1

Quantity: 2

System: ZJ180N40D4A1AAA1A1

Seismic Certification

835356-UAD-A-0112

SPECIAL SEISMIC CERTIFICATION y)) (;
( Johnson '
@) DCL ittt OF NON-STRUCTURAL Controk
COMPONENTS AND SYSTEMS

CERTIFICATE OF COMPLIANCE

Dynamic Certification Laboratories has qualified the listed packaged rooftop units as CERTIFIED for seismic
applications in accordance with the following codes and standards:

CBC 2010, IBC 2009, ICC-ES AC-156 2010, ASCE 7-05

The following model designations are included in this certification. A complete list of certified models, options,
and installation methods are detailed in report number 90300-1108b by Dynamic Certification Laboratories,
provided by the equipment manufacturer upon request.

Unitary Product Group Packaged Rooftop Units (UPG)

Seismic Qualification Testing was conducted in accordance with and in strict adherence to the standards set
forth within the American Society of Civil Engineers (ASCE 7) by the independent approval agency, Dynamic
Certification Laboratories. The above referenced equipment is APPROVED for seismic applications when
properly installed and used as intended.

The basis of this certification is through testing of the active and energized components per AC156. This
certification covers multiple UPG brands, including York, Johnson Controls, Coleman, Luxaire, Evcon and Fraser-
Johnston.

The seismic values are obtained from the Maximum Considered Earthquake Short Period Spectral Response
Acceleration, Sds, as determined by the ASCE 7 seismic maps. Various installation locations/isolation
configurations are covered under this certification, limited by the Sds value stated in the following table. A
seismic importance factor, Ip, of 1.5 applies to this certification to include essential facility requirements and life
safety applications for post event functionality. The units are approved for both a rigid and flexible mount
configuration.

Maximum Design Sds Values of UPG Packaged Rooftop Units
Series Size Tons Sds (g) Fp/Wp
ZF/ZS 180/J**ZF/T* 180 (48”) 15 2.0 1.5
ZF/ZS/)**ZF/T* 210, 240, 300 (53”) 17.5, 20, 25 2.0 1.5
XP/XA/J**XP/T*180 180 (53”) 15 2.0 1.5
XP/XA/J**XP/T*240 240 (53”) 20 2.0 1.5
ZI/ZW/I**2)[T* 180, 210, 240, 300 (53”) 15, 17.5, 20, 25 2.0 1.5
ZR/ZK 180/J**ZR/T* 240, 300 (53”) 15, 20, 25 2.0 1.5
Page 1 of 2
Dynamic Certification Laboratories 1315 Greg Street, Suite 109, Sparks, NV 89431 — ph: 775-358-5085 www.shaketest.com
Johnson Controls Unitary Products 1

Information is subject to change without notice. Check local codes. Printed 03/05/2021
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York Single Package R-410A Air Conditioner

Page: 13

Project Name: OM Union Beach BOE 3- Unit Model #: ZJ180N40D4A1AAA1A1
5-21
Quantity: 2 System: ZJ180N40D4A1AAA1A1

Seismic Certification

SPECIAL SEISMIC CERTIFICATION y))x(‘
: Johnson
(@) DCL it OF NON-STRUCTURAL Controls
COMPONENTS AND SYSTEMS

CERTIFICATE OF COMPLIANCE

Table of Seismic Design Parameters
Site Class Fa Ip ap Rp z/h
D 1.0 1.5 2.5 6.0 1.0

Site and Project Requirements

It is the responsibility of the Design Professional of Record to:

e Provide engineering for the anchorage and restraint of the unit

e Validate Certification Design Parameters with actual site conditions
e Provide engineering of all equipment support structures

e Confirm component configuration

Certification Issued by: Dynamic Certification Laboratories
Document Control Number: 90300-1108b-1
Issue Date: 12/19/11

=7

Dr. Ahmad Itani, SE Randy Forristall
Dynamic Certification Laboratories YORK Unitary Engineering

Johnson Controls, Incorporated

Page 2 of 2

Dynamic Certification Laboratories 1315 Greg Street, Suite 109, Sparks, NV 89431 K ph: 775-358-5085 www.shaketest.com

Information is subject to change without notice. Check local codes.
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Date

03/05/2021 ¢/ 7
Project Name Johnson A('
OM Union Beach BOE 3-5-21 Controls

Project Number
Client / Purchaser

Guide Specification Summary Page

Product Series Models and Unit Tags
Large Sunline 15-25 Ton Package ZJ180N40D4A1AAATA1T

Information is subject to change without notice. Check local codes. Printed 03/05/2021
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Guide Specification for
York Sunline Magnum
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GENERAL

York Sunline Magnum units are convertible single
package units. ZJ models have four independent
refrigerant circuits, for efficient part load operation and
maximum comfort control. Although the units are
primarily designed for curb mounting on a roof, they can
also be slab-mounted at ground level or set on steel
beams above a finished roof. Cooling only, cooling with
gas heat and cooling with electric heat models are
available with a wide variety of factory-mounted options
and field-installed accessories to make them suitable for
almost every application. All units are self-contained and
assembled on full perimeter base rails with holes in the
four corners for overhead rigging. Every unit is
completely piped, wired, charged and tested at the
factory to simplify the field installation and to provide
years of dependable operation. All models (including
those with an economizer) are suitable for either bottom
or horizontal duct connections. Models with power
exhaust are suitable for bottom duct connections only.
For bottom duct, remove the sheet metal panels from the
supply and return air openings through the base of the
unit. or horizontal duct, replace the supply and return air
panels on the rear of the unit with a side duct flange
accessory. All supply air blowers are equipped with a
belt drive that can be adjusted to meet exact
requirements of the job. A high static drive option is
available for applications with a higher CFM and/or static
pressure requirement.

ZJIZR/XP240 models have 4 condenser fan motors. All
compressors include crankcase heat and internal
pressure relief. Every refrigerant circuit includes an
expansion valve, a liquid line filter-drier, a discharge line
high pressure switch and a suction line with a freezestat
and low pressure/loss of charge switch. The unit control
circuit includes a 75 VA transformer, a 24-volt circuit
breaker and a relay board with two compressor lockout
circuits, a terminal strip for thermostat wiring, plus an
additional set of pin connectors to simplify the interface
of additional field controls. All units have long lasting
powder paint cabinets with 750 hour salt spray test
approval under ASTM-B117 procedures. All models are
CSA approved. All models include a 1-year limited
warranty on the complete unit. Compressors and electric
heater elements carry an additional 4-year warranty.
Alunimized steel tubular heat exchangers carry an
additional 9-year warranty.

DESCRIPTION

ZJ units shall be factory-assembled, single packaged,
ZJ***N Electric Cooling/Gas Heat, ZJ***C/E Electric
Cooling/Optional Electric Heat, designed for outdoor
mounted installation. The 15 ton unit shall have a
minimum EER rating of 12.2.

They shall have built-in field convertible duct connections
for down discharge supply/return or horizontal discharge

supply/ return, and be available with factory installed
options or field installed accessories. The units shall be
factory wired, piped, charged with R-410A refrigerant and
factory tested prior to shipment. All unit wiring shall be
both numbered and color coded. All units shall be
manufactured in a facility certified to ISO 9001 standards
and the cooling performance shall be rated in accordance
with DOE and AHRI test procedures. Units shall be CSA
listed, classified to ANSIZ21.47 standards, UL 1995/
CAN/CSA No. 236-M90 conditions.

UNIT CABINET

Unit cabinet shall be constructed of galvanized steel, with
exterior surfaces coated with a non-chalking, powdered
paint finish, certified at 750 hours salt spray test per
ASTM-B117 standards. Indoor blower section shall be
insulated with a minimum 1/2" thick insulation, coated on
the airside. Aluminum foil faced insulation shall be used in
the furnace compartment and be fastened with ridged
fasteners to prevent insulation from entering the air
stream. Cabinet panels shall be "large" size, easily
removable for servicing and maintenance. Full perimeter
base rails shall be provided to assure reliable transit of
equipment, overhead rigging and proper sealing on roof
curb applications. Disposable 2" filters shall be furnished
and be accessible through a removable access door,
sealed airtight. Units filter track shall be designed to
accommodate either 2" or 4" filters. Fan performance
measuring ports shall be provided on the outside of the
cabinet to allow accurate air measurements of evaporator
fan performance without removing panels or creating air
by-pass of the coils. Condensate pan shall be internally
sloped and conform to ASHRAE 62-89 selfdraining
standards. Condensate connection shall be a minimum of
1" 1.D. female and be a ridged mount connection. Unit
shall incorporate a fixed outdoor air damper with an
outdoor air intake opening covered with a bird screen and
a rain hood painted to match the exterior of the unit.

INDOOR (EVAPORATOR) FAN ASSEMBLY

Fan shall be a belt drive assembly and include an
adjustable- pitch motor pulley. Job site selected (B.H.P.)
brake horsepower shall not exceed the motors nameplate
horsepower rating, plus the service factor. Units shall be
designed not to operate above service factor. Fan wheel
shall be double-inlet type with forward-curved blades,
dynamically balanced to operate smoothly throughout the
entire range of operation. Airflow design shall be constant
air volume.

OUTDOOR (CONDENSER) FAN ASSEMBLY

The outdoor fans shall be of the direct-driven propeller
type, discharge air vertically, have aluminum blades
riveted to corrosion resistant steel spider brackets and
shall be dynamically balanced for smooth operation. The 4
outdoor fan motors shall be totally enclosed with
permanently lubricated bearings, internally protected
against overload conditions and staged independently.

Information is subject to change without notice. Check local codes.
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Guide Specification for
York Sunline Magnum
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REFRIGERANT COMPONENTS

Compressors:

a. Shall be Scroll compressors internally protected with
internal high-pressure relief and over temperature
protection.

b. Shall have internal spring isolation and sound
muffling to minimize vibration and noise, and be
externally isolated on a dedicated, independent
mounting.

Coils:

a. Evaporator and condenser coils shall have aluminum
plate fins mechanically bonded to seamless internally
enhanced copper tubes with all joints brazed. Special
Phenolic coating shall be available as a factory
option

b. Evaporator and Condenser coils shall be of the direct
expansion, draw-thru, design

Refrigerant Circuit and Refrigerant Safety Components
shall include:

» Balance-port thermostatic expansion valve with
independent circuit feed system.

+ Filter drier/strainer to eliminate any moisture or
foreign matter.

» Accessible service gage connections on both suction
and discharge lines to charge, evacuate, and
measure refrigerant pressure during any necessary
servicing or troubleshooting, without losing charge.

» The refrigeration system shall provide at least 15° F
of sub-cooling at design conditions.

» All models shall have four independent circuits.

Unit Controls:

a. Unit shall be complete with self-contained low-
voltage control circuit protected by a resettable circuit
breaker on the 24-volt transformer side

b. Unit shall incorporate a lockout circuit which provides
reset capability at the space thermostat or base unit,
should any of the following standard safety devices
trip and shut off compressor

c. Loss-of-charge/Low-pressure switch. (1) High-
pressure switch, (2) Freeze-protection thermostat,
evaporator coil. If any of the above safety devices
trip, a LED (light-emitting diode) indicator shall flash
a diagnostic code that indicates which safety switch
has tripped

d. Unit shall incorporate "AUTO RESET" compressor
over temperature, over current protection

e. Unit shall operate with conventional thermostat
designs and have a low voltage terminal strip for
easy hook-up

f.  Unit control board shall have on-board diagnostics
and fault code display

g. Standard controls shall include anti-short cycle and
low voltage protection, and permit cooling operation
down to O °F

h. Control board shall monitor each refrigerant safety
switch independently

i. Control board shall retain last 5 fault codes in non
volatile memory, which will not be lost in the event of
a power loss

GAS HEATING SECTION

Shall be designed with induced draft combustion with post
purge logic and energy saving direct spark ignition,
redundant main gas valve. Ventor wheel shall be
constructed of stainless steel for corrosion resistance. The
heat exchanger shall be of the tubular type, constructed of
T1-40 aluminized steel for corrosion resistance and
allowing minimum mixed air entering temperature of 25 °F.
Burners shall be of the in-shot type, constructed of
aluminum coated steel and contain air mixture
adjustments. All gas piping shall enter the unit cabinet at a
single location through either the side or curb, without any
field modifications. An integrated control board shall
provide timed control of evaporator fan functioning and
burner ignition. Heating section shall be provided with the
following minimum protection:

a. Primary and auxiliary high-temperature limit
switches.

b. Induced draft motor speed sensor.
c. Flame roll out switch (automatic reset).

d. Flame proving controls. Unit shall have two
independent stages of capacity.

UNIT OPERATING CHARACTERISTICS

Unit shall be capable of starting and running at 125° F
outdoor temperature, exceeding maximum load criteria of
AHRI Standard 340/360. The compressor, with standard
controls, shall be capable of operation down to 25° F
outdoor temperature. Accessory low ambient kit shall be
available for operation to 0° F.Unit shall be provided with
fan time delay to prevent cold air delivery befofre heat
exchanger warms up.

ELECTRICAL REQUIREMENTS

All unit power wiring shall enter unit cabinet at a single
factory provided location and be capable of side or bottom
entry, to minimize roof penetrations and avoid unit field
modifications. Separate side and bottom openings shall be
provided for the control wiring.

Information is subject to change without notice. Check local codes.
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STANDARD LIMITED WARRANTIES

» Compressor 5 Years
» Heat Exchanger 10 Years
» Other Parts 1 Year

OPTIONAL OUTDOOR AIR
Shall be made available by either/or:
OTHER FACTORY INSTALLED OPTIONS

* BAS Controls - Smart Equipment with BAS
communication (BACnet MS/TP, Modbus, and
Johnson Controls N2) Option, CPC, HONEYWELL,
NOVAR, VERASYS, FDD

* High Static Drive
FIELD INSTALLED OPTIONS

Information is subject to change without notice. Check local codes.
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Control Summary Page
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Johnson 9})):(,

Controls

Control

Models and Unit Tags

Standard Simplicity Control

ZJ180N40D4A1AAA1AT

Information is subject to change without notice. Check local codes.
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23 09 23
23 09

23 09

1.

2.

3.

10.

1.

12.

13.
14.
15.
16.

17.

18.

19.

20.

Direct- digital Control system for HVAC
23. 13 Decentralized, Rooftop Units:
23. 13.A. Unit Control Board
ASHRAE 62- 2001compliant. BTL certified.
Shall accept 20-30 VAC input power, 50/60Hz. 24 VAC nominal.

Operating temperature range from -40F to 158F; 10-90% RH (non-condensing Ul), and -4F to 158F; 10-90% Rh (non-
condensing), with a storage temperature range from -40F to 194F; 5-95% RH (non-condensing).

Shall include an option of and Economizer microprocessor controller which communicates directly with the Unit Control Board
and has 8 Analog outputs, 2 Analog inputs, 2 Binary outputs, 3 Binary outputs.

Controller shall accept the followinginputs: space temperature, return air temperature sensor, setpointadjustment, outdoor air
temperature, indoor air quality, outdoor air quality, indoor relative humidity, compressor lock- out, fire/smoke shutdown, single
and dual enthalpy,fan status, remote time clock, SA Bus communicated temperature/humidity/CO2 values from Network sensors,
FC Bus Network Overrides for space temperature, outdoor air temperature, space humidity, outdoor air quality, Indoor air quality,
System purge.

Shall accept a single CO2 sensor or multiple CO2 sensors networked together via communication bus in the conditioned space, and
be Demand Control Ventilation (DCV) ready.

Shall provide the following outputs: economizer, fan, cooling stage 1, cooling stage 2, heat stage 1, heat stage 2, heat stage 3/
exhaust/ reversing valve/ dehumidify/occupied.

Unit shall provide surge protection for the controller through a circuit breaker.
Shall be Internet capable, and communicate at a Baud rate of 38.4K or faster.
Shall have an LED display independently showingthe status of activity on the communication bus, and processor operation.

Unit shall incorporate a lockout circuit which provides reset capability at the space thermostat or base unit should any of the
following standard safety devices trip and shut off compressor. If any of these safety devices trip, the LCD screen will display
alarm message indicating the specific safety device that caused the lockout.

a. Loss of charge/Low-pressure switch.

b. High-pressure switch.

c. Freeze condition sensor on evaporator coil.

Unit control board must support each usage case:

a. Conventional thermostat with low voltage input terminals for easy installation

b. Communicating network sensors in the occupied space to provide feedback on space conditions for unit control
board to compare with associated setpoints

¢. Communication via BACnet MS/TP, Modbus RTU, N2 protocols for integration into a building
automation/management system

Anti-short cycle and low voltage protection features included.
Internal occupied/unoccupied scheduling
Unit control board shall permit cooling operation down to a selectable value as low as 0 degrees F.

Shall allow for start-up, commissioning, troubleshooting, parameter adjustment, setpoint adjustment via onboard
display and navigable menu with no additional interface tool or controls technician required.

The unit control board shall run a self-test diagnostics algorithm at startup that operated the cooling cycle, heating
cycle, fan operation. A status report shall be provided upon completion of the diagnostic self-test.

Utilize any wi-fi enabled smart device to access the HVAC or multiple HVAC units if communication wiring between
them is present (FC Bus or SA Bus). Remote access shall allow complete ability to perform start-up, commissioning,
troubleshooting, parameter adjustment, setpoint adjustment.

Local embedded trending and scheduling. Trending data and occupancy scheduling predefined from the factory.
Occupancy schedule to be modified via control board joystick menu navigation and remotely using a smart device
(cellular phone, laptop, tablet)

A menu on the onboard screen shall display the unit status and allow changing parameters where applicable. These
include but are not limited to:

a. Demand Ventilation Mode — enable or disable

b. Operational Setpoint — display current value

c. Supply Air Temperature (SAT) — display current value
d. Return Air Temperature (RAT) — display current value

Information is subject to change without notice. Check local codes. Printed 03/05/2021
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21.

22.

23.

24.

25.

j

Operational Supply Humidity (OprSH) — display current value as provided by a 0-10VDS input, SA Bus Network
Sensor, or FC Bus communicated value

Return Air Humidity (RAH) — display current value

Operational outdoor Air Temperature (OprOAT) — enthalpy calculated from OAH 0-10VDC input to Economizer
board and OprOAT only if economizer is present

Operational Outdoor Air Humidity (OprOAH) — the buffered outdoor air humidity. May be from economizer boards
OAH 0-10VDC input or FC Bus communicated value

Operational outdoor Air Quality (OprOAQ) — the buffered outdoor air quality in use. May be from economizer
boards OAQ 0-10VDC input or FC Bus communicated value

Operational Indoor Air Quality (OprlAQ) — the buffered indoor air quality in use. May be from economizer board
IAQ 0-10VDC input, SA Bus Network Sensor, or FC Bus communicated value

A menu shall display and allow modification to the following operations and settings:

@ "0 a0 T O P>PTQ@ O QO T

HVAC Zone Fan
Cooling

Heating
Economizer
Demand Ventilation
Power Exhaust
Sensors

Network

menu shall display and allow modification to the following operations and settings:

HVAC Zone — Occupied status

Indoor Fan status

Cooling status

Heating status

Economizer indication whether free-cooling is available or not
Enabling or disabling of Demand Ventilation
Power Exhaust

1) Enable/disable hot-gas reheat if available
2) Warmup/Cooldown

3) Title 24 Load Shed

4) Defrost

A menu shall display and allow modification to the following operations and settings:

a.
b.

C.

Firmware version (of UCB, Economizer, other peripheral boards)
Setting time zone

Network information

1) Device name that will appear on the FC Bus

2) Selection of communication protocol

3) Operational Baud Rate

4) Device ID

A menu shall display and allow modification to the following operations and settings:

> ™" o o 0 T o

Version of firmware

Ability to Load new firmware

Create a backup file of the firmware and parameter setting via USB port
Restore factory default parameter values and setup

Full and Partial Cloning of parameter setpoints from or to other units
Data trend exporting

menu shall display and allow modification to the following operations and settings:

Information is subject to change without notice. Check local codes. Printed 03/05/2021




W YORK® SSE Guide Spec

Page: 21

Ability to reset Lockouts
Controller name

~ 0o o0 T oD

Displays current values related to:
1) Indoor Fan

2) Cooling

3) Heating

4) Heat Pump operation
5) Economizer operation
6) Power Exhaust

7) Demand Ventilation
8) Air monitoring station
9) Hot Gas Reheat

10) Smoke Control

g. Current information for inputs; including

1) Sensors

2) Coil Sensors

3) Thermostat

4) Binary Inputs

5) Unit Protection

6) Network Inputs

7) All outputs (relay and binary)
h. Self-Test

Unit serial number, model number and name

Displays the current values of all setpoints in use
Displays all current values for the indoor and outdoor zones

1) A patented self-test system that runs through a series of algorithms to provide a report of all functioning

characteristics of the system at time of startup and commissioning.

23 09 23. 13.B. Auxiliary Control Boards

1. ASHRAE 62- 2001 compliant. BTL certified.
2. Economizer controller CEC Title 24 Compliant
a. Display alarms if the following occur
1) Economizer is economizing when conditions do not support
2) Economizer is not economizing when conditions do support

3) Damper Stuck
4) Excess Outdoor Air
5) Failed Sensor

3. Refrigeration Fault Detection & Diagnostics

There is excessive refrigerant flow

Inefficient compressor
Insufficient High-side heat transfer

Se ~0 o0 oo

Insufficient Low-side heat transfer
Excessive Low-side heat transfer

There is insufficient refrigerant in any circuit
There is excessive refrigerant in any circuit

There is insufficient refrigerant flow (restriction)

Excessive High-side heat transfer (low ambient control problem, low AP)

Information is subject to change without notice. Check local codes.
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aa.
bb.

23.

Sensor fault- The liquid temperature is greater than the condenser temperature (Could also be triggered if
refrigerant level is very low in the system)

Sensor fault- Sensor data is not available

The unit is off

The ambient temperature is too low

The ambient temperature is too high

The return air wet-bulb temperature is too low
The return air wet-bulb temperature is too high

Sensor fault- The condensing temperature is lower than the ambient temperature (Could also be triggered when
the condenser is wet)

The suction line temperature is less than the evaporator temperature
The evaporator temperature is greater than the ambient temperature
The liquid temperature is lower than the ambient temperature
Sensor fault- Suction temperature or ambient temperature is invalid
Sensor fault- The return air dry-bulb or wet-bulb temperature is invalid
Sensor fault- The liquid pressure or suction pressure is invalid
Sensor fault- The suction line temperature is invalid

The return air dry-bulb temperature is too low

The return air dry-bulb temperature is too high

The Efficiency Index is below 75% of ideal

The Capacity Index is below 75% of ideal

13.C Remote Accessibility:

ASHRAE 62- 2001 compliant. BTL certified.
Provide the ability to adjust parameter values, setpoints, limits remotely

Connectivity to an Ethernet network via static IP address or Dynamic Name Server (DNS)

Allow a maximum of 100 devices on the same FC bus trunk and accessed by one remote device

Information is subject to change without notice. Check local codes. Printed 03/05/2021
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START-UP & SERVICE DATA INSTRUCTION

COMMERCIAL PACKAGE UNITS
3.0 To 40.0 TONS

START-UP CHECKLIST

Date:

Job Name:

Customer Name:

Address:

City: State:

Zip:

Model Number:

Qualified Start-up Technician:

Serial Number;

Signature:

HVAC Contractor:

Phone:

Address:

Contractor's E-mail Address:

Electrical Contractor:

Phone:

Distributor Name:

Phone:

WARRANTY STATEMENT

Johnson Controls/UPG is confident that this equipment will
operate to the owner's satisfaction if the proper procedures are
followed and checks are made at initial start-up. This confidence is
supported by the 30 day dealer protection coverage portion of our
standard warranty policy which states that Johnson Controls/UPG
will cover parts and labor on new equipment start-up failures that
are caused by a defect in factory workmanship or material, for a
period of 30 days from installation. Refer to current standard
warranty policy and warranty manual found on UPGnet for details.

In the event that communication with Johnson Controls/UPG is
required regarding technical and/or warranty concerns, all parties
to the discussion should have a copy of the equipment start-up
sheet for reference. A copy of the original start-up sheet should be
filed with the Technical Services Department.

The packaged unit is available in constant or variable air volume
versions with a large variety of custom options and accessories
available. Therefore, some variation in the startup procedure will
exist depending upon the products capacity, control system,
options and accessories installed.

This start-up sheet covers all startup check points common to all
package equipment. In addition it covers essential startup check
points for a number of common installation options. Depending
upon the particular unit being started not all sections of this startup
sheet will apply. Complete those sections applicable and use the
notes section to record any additional information pertinent to your
particular installation.

Warranty claims are to be made through the distributor from whom
the equipment was purchased.

EQUIPMENT STARTUP

Use the local LCD or Mobile Access Portal (MAP) Gateway to
complete the start-up.

A copy of the completed start-up sheet should be kept on file
by the distributor providing the equipment and a copy sent to:

Johnson Controls/UPG
Technical Services Department
5005 York Drive

Norman, OK 73069

Information is subject to change without notice. Check local codes.
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SAFETY WARNINGS

| AWARNING|

The inspections and recording of data outlined in this procedure

are required for start-up of Johnson Controls/UPG's packaged
products. Industry recognized safety standards and practices
must be observed at all times. General industry knowledge and

Lethal voltages are present during some start-up
checks. Extreme caution must be used at all times.

experience are required to assure technician safety. It is the
responsibility of the technician to assess all potential dangers

and take all steps warranted to perform the work in a safe

manner. By addressing those potential dangers, prior to ‘ AWARNING ‘

beginning any work, the technician can perform the work in a

safe manner with minimal risk of injury. Moving parts may be exposed during some startup

checks. Extreme caution must be used at all times.

NOTE: Read and review this entire document before beginning
any of the startup procedures.

DESIGN APPLICATION INFORMATION

This information will be available from the specifying engineer full open position and the frequency drive is operating at 60 HZ.
who selected the equipment. If the system is a VAV system the Do not proceed with the equipment start-up without the
CFM will be the airflow when the remote VAV boxes are in the desigh CFM information.

Desigh Supply Air CFM: Design Return Air CFM:;

Design Outdoor Air CFM At Minimum Position:

Total External Static Pressure:

Supply Static Pressure:

Heturn Static Pressure:

Design Building Static Pressure:

Qutside Air Dilution: Economizer Position Percentage: CFM:

Supply Gas Pressure After Regulator W/o Heat Active Inches

ADDITIONAL APPLICATION NOTES FROM SPECIFYING ENGINEER:

Page: 24
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REFERENCE

General Inspection Completed See Notes
Unit inspected for shipping, storage, or rigging damage O O
Unit installed with proper clearances O O
Unit installed within slope limitations O O
Refrigeration system checked for gross leaks (presence of oil) | O
Terminal screws and wiring connections checked for tightness O O
Filters installed correctly and clean O O
Economizer hoods installed in operating position | O
Condensate drain trapped properly, refer to Installation Manual | O
Economizer damper linkage tight O O
Gas Heat vent hood installed O O
All field wiring {power and control) complete O O

Air Moving Inspection Completed See Notes
Alignment of drive components O O
Belt tension adjusted properly O
Blower pulleys tight on shaft, bearing set screws tight, wheel tight to shaft O O
Pressure switch or transducer tubing installed properly O O

Exhaust Inspection Powered O Barometric Relief O Completed See Notes
Check hub for tightness O O
Check fan blade for clearance O O
Check for proper rotation O O
Check for proper mounting (screen faces towards unit) O O
Prove operation by increasing minimum setting on economizer O O

Economizer Inspection Standard O BAsS O Completed See Notes
CO5 sensor installed YesO NoO O O
Check economizer setting (Reference SSE Control Board LCD menu location) O O
Prove economizer open/close through SSE Board Setting O O

Reheat Mode Normal O or Alternate O

Not Applicable O

Humidity Sensor (28H0401)

Information is subject to change without notice. Check local codes.
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Operating Measurements - Air Flow

Page: 26

Fan operates with proper rotation ID Fans O Exh. Fans O Cond. Fans O

Pressure drop across dry evaporator coil (At maximum design CFM) 1 IWC
External Static Pressure IWC
Return Static Pressure IWC
Supply Static Pressure IWC
Supply Air CFM Using Dry Coil Chart CFM
Final Adjusted Supply Air CFM? CFM

1. Consult the proper airflow to pressure drop table to obtain the actual airflow at the measured pressure differential.

2. Was a motor pulley adjustment or change required to obtain the correct airflow?
Was it necessary to increase of decrease the airflow to meet the design conditions?

If the motor pulley size was changed, measure the outside diameters of the motor and blower pulleys and record those diameters here;

Blower Motor HP

FLA

Pulley Pitch Diameter

Blower Pulley Pitch Diameter

Turns Out

Fixed Sheave

ELECTRICAL DATA

Final Turns Out

T1-T2 Volts T2-T3 Volts
Control Voltage Volts T1-T3 Volts
Device Nameplate . Measured
List All Three Amperages

Supply Fan Motor': 2 AMPS AMPS
Exhaust Motor (Dampers 100%) AMPS AMPS
Condenser Fan #1 AMPS AMPS
Condenser Fan #2 (if equipped) AMPS AMPS
Condenser Fan #3 (if equipped) AMPS AMPS
Condenser Fan #4 (if equipped) AMPS AMPS
Compressor #1 AMPS AMPS
Compressor #2 (if equipped) AMPS AMPS
Compressor #3 (if equipped) AMPS AMPS
Compressor #4 (if equipped) AMPS AMPS

1. VAV units with heat section - simulate heat call to drive VAV boxes and VFD/GV to maximum design airflow position.
2. VAV units without heat section - VAV boxes must be set to maximum design airflow position.

Information is subject to change without notice. Check local codes.
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OPERATING MEASUREMENTS - COOLING
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Sge | it | Cqand® | TSl | subcooling’ | precier, | Sener | suprten
First # ° B # ° °
Second (if equipped) # & & # ® 2
Third (if equipped) # ¢ # # & k:
Fourth (if equipped) # ° ° # ° °
Reheat 1st Stage # ° ¢ # ° °
1. Liguid temperature should be taken before filter/drier.
2. Subtract 10 psi from discharge pressure for estimated liquid line pressure
QOutside air temperature °F db °F wb %RH
Return Air Temperature °F db °F wb %RH
Mixed Air Temperature °F db °F wb %RH
Supply Air Temperature °F db °F wb %RH
REFRIGERANT SAFETIES
Action Completed See Notes
Prove Compressor Rotation (3 phase only) by gauge pressure O |
Prove High Pressure Safety, All Systems O a
Prove Low Pressure Safety, All Systems O O
OPERATING MEASUREMENTS - GAS HEATING
Fuel Type: O Natural Gas O LPGas
Action Completed See Notes
Check for gas leaks O a
Prove Ventor Motor Operation O
Prove Primary Safety Operation O O
Prove Auxiliary Safety QOperation O O
Prove Rollout Switch Operation O a
Prove Smoke Detector Operation O |
Stage 1 IWC O

Manifold Pressure Stage 2 (If Equipped) IWC a

Stage 3 (If Equipped) IWC O
Supply gas pressure at full fire IWC |
Check temperature rise’ OO0 measured at full fire °F O

1. Input X Eff. (BTU output
1.08 X Temp. Rise

Information is subject to change without notice. Check local codes.
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OPERATIONAL MEASUREMENTS - STAGING CONTROLS

Page: 28

Verify Proper Operation of Heating/Cooling Staging Controls

Create a cooling demand at the Thermostat, BAS System or Simplicity SE
Verify that cooling/economizer stages are energized.

Create a heating demand at the Thermostat, BAS System or Simplicity SE
Verify that heating stages are energized.

Verify Proper Operation of the Variable Frequency Drive (If Required)

Verify that motor speed modulates with duct pressure change.

FINAL - INSPECTION

Verify that all operational control set points have been set to desired value
Scroll through all setpoints and change as may be necessary to suit the occupant requirements.

Verify that all option parameters are correct
Scroll through all option parameters and ensure that all installed options are enabled in the software and all
others are disabled in the software. (Factory software settings should match the installed options)

Verify that all access panels have been closed and secured

OBSERVED PRODUCT DIFFICIENCIES & CONCERNS:

Information is subject to change without notice. Check local codes.
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S Zy KTEB-232-UV-IS-L-P

KEYSTONE T8 ELECTRONIC BALLAST -
(@ BoHeH  SVEAR

DESCRIPTION
2xF32T8 1 120-277 Multi-Voltage | HPF | Instant Start

STARTING METHOD: Instant

LAMP CONNECTION: Parallel

INPUT VOLTAGE: 120-277VAC +£10%
INPUT FREQUENCY: 50/60 Hz
POWER FACTOR: High

WARRANTY: 5 Years

PRODUCT FEATURES

e 2014 DOE Compliant e Meets ANSI Standard C82.11 and C62.41
* Sound Rated: A e UL, cUL Listed Class P, Type 1 Outdoor

e Maximum Ambient Temperature: 105°F, 40°C e Anti-Striation Circuitry

e Maximum Case Temperature: 167°F, 75°C e Type HL

Meets FCC Part 18 (Class A) Non-Consumer Limits

ELECTRICAL SPECIFICATIONS

LAMP TYpE  NO-OF  INPUT INPUT  INPUT CURRENT POWER  BALLAST BALLAST MAX CREST  MIN START  WIRING
LAMPS  VOLTS WATTS (AMPS) FACTOR FACTOR EFFICACY FACTOR THD%  FACTOR TEMP DIAGRAM

5 120 48.5 0.42 >0.9 0.78 1.61 10 <1.7 0°F, -18°C F2-4

F32T8 277 48.0 0.18 >0.9 0.78 1.63 10 <1.7 0°F, -18°C F2-4
(32w) . 120 30.0 0.25 >0.9 0.92 3.06 10 <1.7 0°F, -18°C F1-4
277 30.3 0.12 >0.9 0.92 3.04 12 <1.7 0°F, -18°C F1-4

. 120 45.8 0.39 >0.9 0.78 1.70 10 <1.7 60°F, 16°C F2-4

F32T8 277 45.2 0.17 >0.9 0.78 1.73 12 <1.7 60°F, 16°C F2-4
(30W) " 120 29.0 0.24 >0.9 0.92 3.17 10 <1.7 60°F, 16°C F1-4
277 29.0 0.11 >0.9 0.92 3.17 15 <1.7 60°F, 16°C F1-4

. 120 44.9 0.38 >0.9 0.78 1.74 10 <1.7 60°F, 16°C F2-4

F32T8 277 44.5 0.17 >0.9 0.78 1.75 12 <1.7 60°F, 16°C F2-4
(28W) ) 120 27.8 0.23 >0.9 0.92 3.31 10 <1.7 60°F, 16°C F1-4
277 28.1 0.11 >0.9 0.92 3.28 15 <1.7 60°F, 16°C F1-4

5 120 43.6 0.36 >0.9 0.78 1.79 10 <1.7 60°F, 16°C F2-4

F32T8 277 43.2 0.16 >0.9 0.78 1.81 12 <1.7 60°F, 16°C F2-4
(25W) | 120 26.4 0.22 >0.9 0.92 3.48 10 <1.7 60°F, 16°C F1-4
277 27.0 0.10 >0.9 0.92 3.41 15 <1.7 60°F, 16°C F1-4

5 120 43.6 0.36 >0.9 0.80 1.83 10 <17 0°F, -18°C F2-4

Fo5T8 277 43.2 0.16 >0.9 0.80 1.85 12 <1.7 0°F, -18°C F2-4
, 120 26.4 0.22 >0.9 0.94 3.56 10 <1.7 0°F, -18°C F1-4

277 27.0 0.10 >0.9 0.94 3.48 15 <1.7 0°F, -18°C F1-4

2 120 27.2 0.22 >0.9 0.80 2.94 10 <1.7 0°F, -18°C F2-4

S 277 27.5 0.11 >0.9 0.80 2.91 12 <1.7 0°F, -18°C F2-4
" 120 19.0 0.16 >0.9 1.05 5.53 12 <1.7 0°F, -18°C F1-4

277 19.4 0.08 >0.9 1.05 5.41 15 <1.7 0°F, -18°C F1-4

O ) 120 37.4 0.31 >0.9 0.90 2.41 10 <1.7 0°F, -18°C F1-4
277 37.0 0.14 >0.9 0.90 2.43 12 <1.7 0°F, -18°C F1-4

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 ¢ Fax (888) 966-0556 ¢ www.keystoneballast.com

Specifications subject to change. Revised 6.15.15
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KEYSTONE KTEB-232-UV-IS-L-P

T8 ELECTRONIC BALLAST

Version D1

PHYSICAL SPECIFICATIONS

CASE DIMENSIONS STANDARD LEAD LENGTH* CASE MATERIAL: Steel
LENGTH 9.50” WHITE 25"
- WIDTH 1.30” BLACK 25" Lead wires are
g HEIGHT 1.18” BLUE 317 18.AWG 105 C/600V,
L MOUNTING  9.00” RED 45" solid copper.

CASE STYLE L4

* Consult Keystone for special lead length requirements.

WIRING DIAGRAMS

F1-4 F2-4
’—El LAMP III— EI LAMP l]—
+—1  LAMP
RED
BALLAST
BLACK BLUE
HNE J—_ BALLAST [
WHITE — BLUE BLACK BLUE
FOR 1 LAMP OPERATION, CAP BLUE HINE p— BLUE
LEAD, INSULATE TO 600V WHITE —
ORDERING INFORMATION
ORDER CODE PACKAGING STYLE PACK QTY. ITEM STATUS
KTEB-232-UV-IS-L-P-CP Carton Pack 19 Quick Shi
uic i
KTEB-232-UV-IS-L-P-DP Distributor Pack P

NOTE: Version D1 (Manufacturing Revision). Prior versions of this ballast exist. Spec sheets for prior versions available upon request.
Contact Keystone for details.

CATALOG NUMBER BREAKDOWN

KTE B.'L%.3 2-UV-1S-L-P-CP

Keystone Technologies 2 32 Universal Instant Low  Premium Packaging
Electronic Ballast Lamps Watts Voltage Start Ballast ~ Series Style
Factor

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 ¢ Fax (888) 966-0556 ¢ www.keystoneballast.com

Specifications subject to change. Revised 6.15.15


http://www.keystoneballast.com/
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KEYSTONE KTEB-232-UV-IS-N-P

T8 ELECTRONIC BALLAST

Version D1

DESCRIPTION (@) ROHOE SVEAR
2 x F32T81120-277 Multi-Voltage | HPF | Instant Start

STARTING METHOD: Instant Start

LAMP CONNECTION: Parallel

INPUT VOLTAGE: 120-277Vac £10%

INPUT FREQUENCY: 50/60 Hz

POWER FACTOR: High

WARRANTY: 5 Years

e 2014 DOE Compliant e Max. Output Voltage: 600V

e Sound Rated: A e Max. Voltage to Ground: 600V

e Maximum Case Temperature: 167°F, 75°C e UL, cUL Listed Class P, Type 1 Outdoor
e Meets FCC Part 18 (Class A) Non-Consumer Limits e Anti-Striation Circuitry

e Meets ANSI Standard C82.11 and C62.41 e Type HL

ELECTRICAL SPECIFICATIONS

LAMP NO. OF INPUT INPUT NOMINAL POWER BALLAST BALLAST EFFICACY MAX CREST MIN. START WIRING

TYPE LAMPS VOLTS WATTS LINE AMPS FACTOR FACTOR FACTOR THD (%) FACTOR TEMP. DIAGRAM
5 120V 54.4 0.48 >0.90 0.88 1.62 10 <1.70 0°F/-18°C F2-4
F32T8 277V 585 0.21 >0.90 0.88 1.64 10 <1.70 0°F/-18°C F2-4
(32W) 1 120V 35.2 0.29 >0.90 1.04 2.96 10 <1.70 0°F/-18°C F1-4
277V 5.8 0.13 >0.90 1.04 2.95 12 <1.70 0°F/-18°C F1-4
2 120V 52.2 0.44 >0.90 0.88 1.69 10 <1.70 60°F/16°C F2-4
F32T8 277V 51.7 0.20 >0.90 0.88 1.70 12 <1.70 60°F/16°C F2-4
(30W) 1 120V 32.5 0.27 >0.90 1.04 3.20 10 <1.70 60°F/16°C F1-4
277V 32.4 0.12 >0.90 1.04 3.21 15 <1.70 60°F/16°C F1-4
5 120V 50.2 0.43 >0.90 0.88 1.75 10 <1.70 60°F/16°C F2-4

F32T8 277V 49.5 0.19 >0.90 0.88 1.78 12 <1.70 60°F/16°C F2-4 I

(28W) 1 120V 310 0.26 >0.90 1.05 3.38 10 <1.70 60°F/16°C F1-4
277V 30.9 0.12 >0.90 1.05 3.40 15 <1.70 60°F/16°C F1-4
P 120V 45.1 0.40 >0.90 0.89 1.97 10 <1.70 60°F/16°C F2-4
F32T78 277V 44.7 0.17 >0.90 0.89 1.9 12 <1.70 60°F/16°C F2-4
(25W) 1 120v 30.0 0.26 >0.90 1.05 3.50 10 <1.70 60°F/16°C F1-4
277V 30.0 0.12 >0.90 1.05 3.50 15 <1.70 60°F/16°C F1-4
5 120V 43.5 0.36 >0.90 0.89 2.05 10 <1.70 0°F/-18°C F2-4
Fo5T8 277V 43.1 0.16 >0.90 0.89 2.06 12 <1.70 0°F/-18°C F2-4
1 120v 28.2 0.25 >0.90 1.05 372 10 <1.70 0°F/-18°C F1-4
277V 28.0 0.12 >0.90 1.05 3.75 15 <1.70 0°F/-18°C F1-4
P 120V 30.7 0.26 >0.90 0.91 2.96 10 <1.70 0°F/-18°C F2-4
F1778 277V 30.9 0.12 >0.90 0.91 2.94 12 <1.70 0°F/-18°C F2-4
1 120V 22.0 0.19 >0.90 1.07 4.86 12 <1.70 0°F/-18°C F1-4
277V 22.0 0.09 >0.90 1.07 4.86 15 <1.70 0°F/-18°C F1-4
5 120V 27.0 0.23 >0.90 0.66 2.44 10 <1.70 0°F/-18°C F2-4
F1578 277V 27.0 0.10 >0.90 0.66 2.44 15 <1.70 0°F/-18°C F2-4
1 120v 18.3 0.15 >0.90 0.82 4.48 12 <1.70 0°F/-18°C F1-4
277V 18.7 0.07 >0.90 0.82 4.38 18 <1.70 0°F/-18°C F1-4
FA0TS 1 120V 42.7 0.36 >0.90 1.00 2.34 10 <1.70 0°F/-18°C F1-4
277V 42.3 0.16 >0.90 1.00 2.36 15 <1.70 0°F/-18°C F1-4
5 120V 48.5 0.41 >0.90 0.90 1.86 10 <1.70 0°F/-18°C P2-3
PLL 25W 277V 48.0 0.18 >0.90 0.90 1.88 12 <1.70 0°F/-18°C P2-3
1 120V 30.9 0.26 >0.90 1.02 3.30 10 <1.70 0°F/-18°C P2-3
277V 30.9 0.12 >0.90 1.02 3.30 15 <1.70 0°F/-18°C P2-3

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 e Fax (888) 966-0556 ¢ www.keystoneballast.com

Specifications subject to change. Last revised on 6.15.15
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KEYSTONE KTEB-232-UV-IS-N-P

T8 ELECTRONIC BALLAST

Version D1
ELECTRICAL SPECIFICATIONS CONTINUED FROM PAGE 1
LAMP NO. OF INPUT INPUT NOMINAL POWER BALLAST BALLAST EFFICACY MAX CREST MIN. START WIRING
TYPE LAMPS VOLTS WATTS LINE AMPS FACTOR FACTOR FACTOR THD (%) FACTOR TEMP. DIAGRAM
5 120V 56.2 0.47 >0.90 0.93 1.65 10 <1.70 0°F/-18°C P2-3
PLL 28W 277V 56.0 0.21 >0.90 0.93 1.66 12 <1.70 0°F/-18°C P2-3
1 120V 35.9 0.31 >0.90 1.09 3.04 10 <1.70 0°F/-18°C P2-3
277V 35.9 0.13 >0.90 1.09 3.04 15 <1.70 0°F/-18°C P2-3
PLL 40W 1 120V 38.5 0.33 >0.90 0.83 2.16 10 <1.70 0°F/-18°C P2-3
277V 38.2 0.14 >0.90 0.83 2.17 15 <1.70 0°F/-18°C P2-3

Will also operate equivalent U-bend lamps.

PHYSICAL SPECIFICATIONS

CASE DIMENSIONS STANDARD LEAD LENGTHS*
LENGTH 9.50” BLACK 25" Lead wires are 18 AWG
105°C/600V, solid copper.
WIDTH 1.30” WHITE 25"
HEIGHT 1.18” BLUE 31” CASE MATERIAL: Steel
MOUNTING 9.00” RED 45"
CASE STYLE L4 *Consult Keystone for special lead length requirements.

WIRING DIAGRAMS
F1-4 F2-4 P2-3 LAMP 1 stant start T8
EI l] _EI B:‘ nstant star
Sallly LAMP ballasts require
J the use of either
BALLAST [ TR — ]}L shunted sockets

7

BLACK ST0E or a sockets with a
BLACK] J_ RED -
LINE p— BALLAST BALLAST lee manual wire shunt
WHITE — BLUE (or “bridge”)
BLACK BLUE or “briage”).
LINE BLACK e BLUE
FOR 1 LAMP OPERATION, CAP BLUE BLUE LINE BLUE
LEAD, INSULATE TO 600V WHITE WHITE —

CAP OFF BLUE LEAD FOR 1 LAMP APPLICATION

ORDERING INFORMATION

ORDER CODE PACKAGING STYLE PACK QTY. ITEM STATUS
KTEB-232-UV-IS-N-P-DP Distributor Pack 10 Quick Ship
KTEB-232-UV-IS-N-P-CP Carton Pack 10 Active

NOTE: Version D1 (Manufacturing Revision). Prior versions of this ballast exist. Spec sheets for prior versions available upon request.
Contact Keystone for details.

CATALOG NUMBER BREAKDOWN

KTEB-232-UV-IS-N-P-DP

Keystone Technologies 2 Wattage Universal Instant  Normal Premium Packaging
Electronic Ballast Lamp Voltage Start Ballast Series Style
Factor

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 ® Fax (888) 966-0556 ¢ www.keystoneballast.com

Specifications subject to change. Last revised on 6.15.15
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S Zy KTEB-332-UV-IS-L-P

KEYSTONE T8 ELECTRONIC BALLAST -
(@ BoHeH  SVEAR

DESCRIPTION
3xF32T8 | 120-277 Multi-Voltage | HPF | Instant Start

STARTING METHOD: Instant

LAMP CONNECTION: Parallel

INPUT VOLTAGE: 120-277VAC +10% : -
: S STONE

INPUT FREQUENCY: 50/60Hz ‘ KENYO

POWER FACTOR: High

WARRANTY: 5 Years

PRODUCT FEATURES
e 2014 DOE Compliant

Meets ANSI Standard C82.11 and C62.41

* Sound Rated: A e UL, cUL Listed Class P, Type 1 Outdoor
e Maximum Ambient Temperature: 105°F, 40°C e Anti-Striation Circuitry
e Maximum Case Temperature: 167°F, 75°C e Type HL

Meets FCC Part 18 (Class A) Non-Consumer Limits

ELECTRICAL SPECIFICATIONS

LavP Type  NO-OF  INPUT INPUT  INPUT CURRENT POWER  BALLAST BALLAST MAX CREST  MIN START  WIRING

LAMPS  VOLTS WATTS (AMPS) FACTOR FACTOR EFFICACY FACTOR THD%  FACTOR TEMP DIAGRAM
3 120 73.5 0.63 >0.9 0.78 1.06 10 <1.7 0°F, -18°C F3-2
F32T8 277 72.1 0.27 >0.9 0.78 1.08 10 <1.7 0°F, -18°C F3-2
(32wW) ) 120 55.7 0.47 >0.9 0.90 1.62 10 <1.7 0°F, -18°C F2-5
277 55.1 0.20 >0.9 0.90 1.63 12 <1.7 0°F, -18°C F2-5
3 120 67.0 0.57 >0.9 0.78 1.16 10 <1.7 60°F, 16°C F3-2
F32T8 277 66.0 0.25 >0.9 0.78 1.18 12 <1.7 60°F, 16°C F3-2
(30wW) ) 120 50.1 0.42 >0.9 0.90 1.80 10 <1.7 60°F, 16°C F2-5
277 49.8 0.19 >0.9 0.90 1.81 12 <1.7 60°F, 16°C F2-5
3 120 66.2 0.56 >0.9 0.78 1.18 10 <1.7 60°F, 16°C F3-2
F32T8 277 65.2 0.24 >0.9 0.78 1.20 12 <17 60°F, 16°C F3-2
(28W) ) 120 47.7 0.42 >0.9 0.90 1.89 10 <17 60°F, 16°C F2-5
277 48.7 0.19 >0.9 0.90 1.85 12 <1.7 60°F, 16°C F2-5
120 57.7 0.50 >0.9 0.78 1.35 10 <17 60°F, 16°C F3-2
F3278 3 277 57.3 0.22 >0.9 0.78 1.36 12 <17 60°F, 16°C F3-2
(25W) 5 120 46.6 0.39 >0.9 0.90 1.93 10 <1.7 60°F, 16°C F2-5
277 46.4 0.17 >0.9 0.90 1.94 12 <17 60°F, 16°C F2-5
120 57.7 0.48 >0.9 0.78 1.35 10 <17 0°F, -18°C F3-2
Fo5T8 3 277 57.3 0.21 >0.9 0.78 1.36 12 <1.7 0°F, -18°C F3-2
) 120 42.9 0.36 >0.9 0.90 2.10 10 <1.7 0°F, -18°C F2-5
277 42.8 0.16 >0.9 0.90 2.10 12 <1.7 0°F, -18°C F2-5
3 120 40.6 0.33 >0.9 0.80 1.97 10 <1.7 0°F, -18°C F3-2
F1718 277 40.7 0.15 >0.9 0.80 1.97 12 <1.7 0°F, -18°C F3-2
) 120 31.1 0.26 >0.9 0.92 2.96 10 <1.7 0°F, -18°C F2-5
277 31.3 0.12 >0.9 0.92 2.94 12 <1.7 0°F, -18°C F2-5
Fa0T8 ) 120 66.4 0.57 >0.9 0.84 1.27 10 <1.7 0°F, -18°C F2-5
277 65.4 0.24 >0.9 0.84 1.28 12 <1.7 0°F, -18°C F2-5

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 ¢ Fax (888) 966-0556 ¢ www.keystoneballast.com

Specifications subject to change. Revised 6.15.15
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S Zy KTEB-332-UV-IS-L-P

KEYSTONE T8 ELECTRONIC BALLAST

Version D1

PHYSICAL SPECIFICATIONS

CASE DIMENSIONS STANDARD LEAD LENGTH* CASE MATERIAL: Steel
LENGTH 9.50” WHITE 25"
- WIDTH 1.30” BLACK 25" Lead wires are
(o e e e amDee
: RED 37"
CASE STYLE L4 * Consult Keystone for special lead length requirements.
WIRING DIAGRAMS
F2-5 F3-2
—1 LAMP [ LAMP  [—
i LAMP LAMP
LAMP
BALLAST ﬁ
BLACK J_ BLUE BALLAST ﬂ
|_|NEWHITE = BLUE BLACK BLUE
TBIUE HIE WHITE J__ BLUE
FOR 2 LAMP OPERATION, CAP UNUSED — BLUE
BLUE LEAD, INSULATE TO 600V
ORDERING INFORMATION
ORDER CODE PACKAGING STYLE PACK QTY. ITEM STATUS
KTEB-332-UV-I1S-L-P-CP Carton Pack ) )
o 10 Quick Ship
KTEB-332-UV-IS-L-P-DP Distributor Pack

NOTE: Version D1 (Manufacturing Revision). Prior versions of this ballast exist. Spec sheets for prior versions available upon request.
Contact Keystone for details.

CATALOG NUMBER BREAKDOWN

KTE B.'3.3 2-UV-1S5-L-P-CP

Keystone Technologies 3 32 Universal Instant Low  Premium Packaging
Electronic Ballast Lamps Watts Voltage Start Ballast ~ Series Style
Factor

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 ¢ Fax (888) 966-0556 ¢ www.keystoneballast.com

Specifications subject to change. Revised 6.15.15


http://www.keystoneballast.com/

KTEB-432-UV-1S-L-P

T8 ELECTRONIC FLUORESCENT

NEMA RoHSH
[T Compliant cus

PRODUCT FEATURES

STARTING METHOD: Instant INPUT VOLTAGE: 120-277VAC +10% WARRANTY: 5 Years

LAMP CONNECTION: Parallel INPUT FREQUENCY: 50/60 Hz POWER FACTOR: High
e Sound Rated: A e Meets FCC Part 18 (Class A) Non-Consumer Limits
e Minimum Starting Temperature: O°F, -18°C e Transient Protection Meets ANSI/IEEEC62.41 Cat. A
e Maximum Case Temperature: 167°F, 75°C e Ballast frequency for all listed lamps: > 40kHz

ELECTRICAL SPECIFICATIONS

4 120 98.0 0.82 0.99 <1.70 0.78 0.80 10 F4-1
277 96.0 0.35 0.98 <1.70 0.77 0.80 10 F4-1
F32T8 32W
3 120 81.0 0.68 0.99 <1.70 0.87 1.07 10 F3-3
277 78.0 0.28 0.97 <1.70 0.86 1.10 12 F3-3
A 120 92.0 0.77 0.99 <1.70 0.76 0.83 10 F4-1
277 92.0 0.33 0.98 <1.70 0.75 0.82 10 F4-1
F3278 30W
g 120 75.0 0.63 0.99 <1.70 0.82 1.09 10 F3-3
277 75.0 0.27 0.97 <1.70 0.81 1.08 12 F3-3
4 120 89.0 0.74 0.99 <1.70 0.78 0.88 10 F4-1
277 89.0 0.32 0.98 <1.70 0.77 0.87 10 F4-1
F32T8 28W
3 120 68.0 0.57 0.99 <1.70 0.79 1.16 10 F3-3
277 74.0 0.27 0.97 <1.70 0.78 1.05 12 F3-3
a 120 81.0 0.68 (899 <1.70 0.80 0.99 10 F4-1
277 83.0 0.30 0.98 <1.70 0.81 0.98 10 F4-1
F32T8 25W
. 120 67.0 0.56 0.99 <1.70 0.88 S 10 F3-3
277 69.0 0.25 0.97 <1.70 0.90 1.30 12 F3-3
4 120 76.0 0.63 0.99 <1.70 0.75 0.99 10 F4-1
277 77.0 0.28 0.98 <1.70 0.76 0.99 10 F4-1
F25T8 25W
3 120 63.0 0.53 0.99 <1.70 0.82 1.30 10 F3-3
277 63.0 0.23 0.97 <1.70 0.84 1.33 12 F3-3
a 120 56.0 0.47 0.99 <1.70 0.81 1.45 10 F4-1
277 56.0 0.20 0.96 <1.70 0.81 1.45 12 F4-1
F17T8 17W
. 120 47.0 0.39 0.99 <1.70 0.90 1.91 10 F3-3
277 47.0 0.17 0.95 <1.70 0.90 1.91 15 F3-3
120 97.0 0.81 0.99 <1.70 0.79 0.81 10 F3-3
FA0T8 40W 3
277 98.0 0.35 0.98 <1.70 0.80 0.82 10 F3-3

Keystone Technologies, LLC ® P.0O. Box 246, Ambler PA 19002 ¢ Phone (800) 464-2680 ¢ Fax (215) 628-4412  www.keystoneballast.com
Specifications subject to change. Revised 9/18/11












KTEB-432-UV-1S-L-P

T8 ELECTRONIC FLUORESCENT

WIRING DIAGRAMS

F3-3 F4-1 I:l_
: LAMP EI LAMP Instant Start T8 ballasts require
[ LAMP o[ LAMP the use of Shunted lampholders/
sockets.
-1 LAMP ﬂ i LAMP
YELLOW RED *
YELLOW BALLAST RED O LAMP j
BLUE YELLOW
L|Ngw J_— BLUE vetrow|  BALLAST Egg
WHITE J— BLACK
LiNE 1 SLuE
FOR 3 LAMP OPERATION, CAP UNUSED WHITE pu—
BLUE LEAD, INSULATE TO 600V
CASE STYLE/DIMENSIONS
LENGTH: 9.50"
WIDTH: 1.38”
HEIGHT: 1.18"

MOUNTING: 8.90”
UNIT WEIGHT: 1.23 Ibs

BLACK: 25.00”

WHITE: 25.00”

BLUE: 31.00” X 31.00”
RED: 31.00” X 31.00”
YELLOW: 45.00” X 45.00”

*Consult Keystone for special lead length requirements.

HOT SPOT LOCATION

6.5"

< : >
YELLOW 063" |RED
YELLOW RED
BLUE
BLACK BLUE
LINE
WHITE
ORDERING INFORMATION
KTEB-432-UV-IS-L-P-CP Carton 40 Quick Ship
KTEB-432-UV-IS-L-P-DP Carton 10 Quick Ship

CATALOG NUMBER BREAKDOWN

KTEB-432-UV-IS-L-P

Keystone Technologies 4 32 Universal Instant  Low NEMA
Electronic Ballast ~ Lamps Watts Voltage Input ~ Start ~ Ballast Premium
(120-277V) Factor  Series

Keystone Technologies, LLC ® P.0O. Box 246, Ambler PA 19002 ¢ Phone (800) 464-2680 * Fax (215) 628-4412  www.keystoneballast.com

Specifications subject to change. Revised 9/18/11
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KEYSTONE KTEB-432-UV-IS-N-P

T8 ELECTRONIC FLUORESCENT Version Al

@ B3N SVEAR

ENGINEERED LIGHTING SOLUTIONS

4 x F32T8 | 120-277V Input | High Power Factor | Instant Start

STARTING METHOD: Instant Start
LAMP CONNECTION: Parallel

INPUT VOLTAGE: 120-277VAC £10%
INPUT FREQUENCY: 50/60 Hz
POWER FACTOR: High

WARRANTY: 5 Years

PRODUCT FEATURES

e 2014 DOE Compliant e UL, cUL Listed, Class P, Type 1 Outdoor
e Sound Rated: A e OCV: 600V

e Maximum Case Temperature: 167°F, 75°C e Anti-Striation Circuitry

e Meets FCC Part 18 (Class A) Non-Consumer Limits e Type HL

e Meets ANSI Standard C82.11-2002 and C62.41-2002

ELECTRICAL SPECIFICATIONS

LAMP TYPE NO. OF INPUT INPUT INPUT CURRENT POWER CREST BALLAST  BALLAST EFFICACY MAXTHD MIN. START  WIRING

LAMPS VOLTS WATTS (AMPS) FACTOR FACTOR FACTOR FACTOR (%) TEMP (°FFC) ~ DIAGRAM
. 120 112 0.93 =0.98 <1.70 0.88 0.80 10 0/-18 F4-1
F32T8 277 108 0.40 =0.98 <1.70 0.88 0.81 10 0/-18 F4-1
(32w) 5 120 92 0.77 =0.98 <1.70 0.96 1.04 10 0/-18 F3-3
277 89 0.34 =0.98 <1.70 0.96 1.07 10 0/-18 F3-3
. 120 101 0.85 =0.98 <1.70 0.88 0.87 10 0/-18 F4-1
F32T8 277 100 0.37 =0.98 <1.70 0.88 0.88 10 0/-18 F4-1
(30W) 5 120 84 0.71 >0.98 <1.70 0.96 1.14 10 0/-18 F3-3
277 84 0.31 =0.98 <1.70 0.96 1.15 10 0/-18 F3-3
. 120 94 0.79 =0.98 <1.70 0.88 0.93 10 0/-18 F4-1
F3278 277 94 0.35 >0.98 <1.70 0.88 0.93 10 0/-18 F4-1
(28wW) 5 120 77 0.65 =0.98 <1.70 0.96 1.24 10 0/-18 F3-3
277 77 0.29 =0.98 <1.70 0.96 1.25 10 0/-18 F3-3
. 120 88 0.74 =0.98 <1.70 0.88 1.00 10 0/-18 F4-1
F32T8 277 88 0.33 =0.98 <1.70 0.88 1.00 10 0/-18 F4-1
(25W) 5 120 74 0.62 >0.98 <1.70 0.96 1.29 10 0/-18 F3-3
277 73 0.27 =0.98 <1.70 0.96 1.31 10 0/-18 F3-3
. 120 87 0.72 =0.98 <1.70 0.89 1.02 10 0/-18 F4-1
. 277 85 0.32 =0.98 <1.70 0.89 1.05 10 0/-18 F4-1
5 120 72 0.60 =0.98 <1.70 0.96 1.33 10 0/-18 F3-3
277 71 0.26 =0.98 <1.70 0.96 1.35 10 0/-18 F3-3
. 120 59 0.49 =0.98 <1.70 0.93 1.57 10 0/-18 F4-1
F1778 277 58 0.22 =0.98 <1.70 0.93 1.59 10 0/-18 F4-1
5 120 50 0.41 =0.98 <1.70 0.92 1.86 10 0/-18 F3-3
277 49 0.18 =0.97 <1.70 0.92 1.87 10 0/-18 F3-3
Fa0T8 5 120 114 0.95 =0.98 <1.70 0.96 0.84 10 32/0 F3-3
277 109 0.41 =0.98 <1.70 0.96 0.88 10 32/0 F3-3

* Will also operate equivalent U-bend lamps.

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 e Fax (888) 966-0556 ¢ www.keystoneballast.com

Specifications subject to change. Last revised on 6.15.15
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KEYSTONE KTEB-432-UV-IS-N-P

ENGINEERED LIGHTING SOLUTIONS T8 ELECTRONIC FLUORESCENT .
Version Al
WIRING DIAGRAM HOT SPOT LOCATION
F4-1 F3-3 YELLOW
O LAMP 0 LAMP BLrck | .06 pooow
0 LAMP T [ LAMP —| wHITE fl.lO” EEBE
0 LAMP T 0 LAMP — BLUE
Actual tc point is noted on each ballast label.
s LAMP
YELLOW YELLOW
siackl BALLAST  |[reLiow Biackl BALLAST  |[reLLow
HIE e '_E_ILJJE HIE WHITE | "ELHE
WHITE L 8Ly L B0
— RED — RED
FOR 3 LAMP OPERATION, CAP ANY BLUE
LEAD, INSULATE TO 600V.
PHYSICAL SPECIFICATIONS
CASE DIMENSIONS STANDARD LEAD LENGTHS*
50" WHITE 25" Lead wires are 18 AWG
LENGTH 9.50 105°C/600V, solid copper.
WIDTH 1.30” BLACK 25"
HEIGHT 1.10” YELLOW 46"
CASE STYLE L11 BLUE 31"

*Consult Keystone for special lead length requirements.

ORDERING INFORMATION

ORDER CODE PACKAGING STYLE PACK QTY. ITEM STATUS
KTEB-432-UV-IS-N-P-DP Distributor Pack 10 Quick Ship
KTEB-432-UV-IS-N-P-CP Carton Pack 20 Active

NOTE: Version Al (Manufacturing Revision). Prior versions of this ballast exist. Spec sheets for prior versions available upon request.
Contact Keystone for details.

CATALOG NUMBER BREAKDOWN

] | ] | 1 11 | |1 | 1 |
| I | | | | |
Keystone Technologies 4  Wattage 120-277V  Instant  Normal Premium Packaging

Electronic Ballast Lamp Universal Start Light Series Style
Input Output

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 e Fax (888) 966-0556 ® www.keystoneballast.com

Specifications subject to change. Last revised on 6.15.15



Al19-13-E26-827-DIM RAB | Residential

Project: Type: Prepared By: Date:

Features and Benefits

Energy efficient replacement for incandescent and halogen lamps
Constructed from durable plastic which lowers risk of breakage

Rated for use in enclosed and open fixtures in dry or damp
locations (>15W A19 is Open fixture rated)

Frosted lens produces smooth diffuse light

Longer lifespan compared to legacy equivalents minimizes
replacement and maintenance costs

ENERGY STAR Compliant

Technical Specifications

ENERGY STAR

Dimmable with common dimmer types (check compatibility list)

Performance L70 Lifespan: Other
Product Type: 15,000 Hours Equivalency:
A-Line Dimmable: 75W Incandescent
Input Wattage: Yes, down to 10% Warranty (Years):
13.5W Construction RAB warrants that our LED products will be free
1100 Al9 delivery to the end user, including coverage of
eficacy:
82 Im/W E26 all terms and conditions found at
Color Temperature: Beam Angle: rablighting.com/warranty.
2700K Soft White 230° Electrical
CRI: For Use Outdoors in Open Fixtures: Power Factor:
80 No 0.7
Operating Temperature:
-20°C - 45°C
Input Voltage:
120V

Need help? Tech help line: (888) 722-1000 Email: sales@rablighting.com Website: www.rablighting.com
Copyright © 2021 RAB Lighting All Rights Reserved Note: Specifications are subject to change at any time without notice
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Al19-13-E26-827-DIM

Technical Specifications (continued)

Electrical

Operating Frequency:

60 Hz

Electrical Characteristics
Input Current @ 120V:

RAB | Residential

ENERGY STAR V2.0: CEC Status:

This product is ENERGY STAR® Version 2.0 Not lawful for sale in California
Certified

Energy Star Model Number:

A10011

Energy Star ID:

183mA
. 2357498
Compliance
UL Listed:
Yes
. . Dimension
Case and Pallet Dimensions 23/8"
60mm
QTY | LENGTH (in) | WIDTH (in) | HEIGHT (in)
CASE 12 5.2 5.5 154
PALLET |2016 |48.1 46.9 39.8

Light Distribution

49/16”
116mm

Need help? Tech help line: (888) 722-1000 Email: sales@rablighting.com Website: www.rablighting.com
Copyright © 2021 RAB Lighting All Rights Reserved Note: Specifications are subject to change at any time without notice
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KEYSTONE 1ISmaAaRTDRIVE LEDF

PLUG & PLAY WITH BALLAST

KT-LED8T8-24GC-840-S

T8 LED LAMP

DESCRIPTION B © ®uwe B2 5L
8W T8 LED | 4000K | >80 CRI | High Efficiency | Ballast Compatible

LAMP TYPE: Linear

BULB TYPE: T8 LED e
BASE TYPE: G13 (Medium Bi-Pin) =~ b
WATTAGE: 8W 2
COLOR TEMPERATURE: 4000K e
L YO,
COLOR RENDERING INDEX (CRI): >80 's"“‘"'uw.% =~
WARRANTY: 5 Years 5
PRODUCT FEATURES
e Compatible with Most Instant and Program Start Electronic T8 Ballasts, ¢ Frosted Lens Eliminates Pixelation
Contact Keystone for Ballast Compatibility List e Operating Temperature: -20°C/-4°F to 45°C/113°F
e Direct Replacement for F17T8 Fluorescent Lamps e 100+ Lumens per Watt (Bare Lamp Efficacy)
e UL Listed; Listed on DLC QPL e Suitable for Dry and Damp Locations
e 50,000+ Hour Lifetime e Improved Lamp Durability with Shatterproof Coated Glass
e Environmentally Friendly: No Mercury Used e NSF Listed: NSF/ANSI Standard 2 - Food Equipment
e |nstant Startup
OPERATING SPECIFICATIONS
ELECTRICAL AND PERFORMANCE CHARACTERISTICS
System Wattage* Initial Lumens* Nominal
Bare Lamp Nominal Lamp Beam Bare Lamp  Power Max.
Input Voltage CRI Wattage Lumens 0.78BF 0.88BF 1.18BF 0.78BF 0.88BF 1.18BF Angle Efficacy Factor THD
Ballast Dependent >80 8w 1150 Im 9.3W 10.4W  143W 1110Im 1235Im 16101m  220° 127.0 >0.9 20%

* Nominal values. Actual values may vary depending on electronic ballast used.

RATED LIFE
L70 (Hours) 50,000

POLAR CANDELA DISTRIBUTION

Maximum Candela = 1248.55
SPIE(?TRAL DISTRIBUTION Located at Horizontal Angle = 0,
. Flux (W/nm) Vertical Angle O
| 1. Violet Vertical Plane through Horizontal
0.8 Angles (90-270)
= 06+ 2. Green Vertical Plane through Horizontal
E™ Angles (0-180)
=
2 o0af o
Beam Angle: 220
0.2~ Visible Light Area: 325°
0.0 | | | |
350 425 500 575 650 725 800
Wavelength (nm)

Keystone Technologies ® 1390 Welsh Road, North Wales, PA 19454 e Phone (800) 464-2680 ® Fax (888) 966-0556 ® www.keystonetech.com

Specifications subject to change. Last revised on 12.29.16
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KEYSTONE 1ISmaAaRTDRIVE LEDF

PLUG & PLAY WITH BALLAST

KT-LED8T8-24GC-840-S

T8 LED LAMP

WIRING

Plug and Play: Simply replace the existing fluorescent lamp with Keystone Smart Drive LED lamp. No changes to the existing fluorescent
ballast wiring needed. For ballast compability questions, please contact Keystone.

PHYSICAL CHARACTERISTICS
LAMP DIMENSIONS

< A > A (Illuminated Length) 20.68”
LTc B (Body Length) 23.19”
[ B > C (Diameter) 1.00"
NOMINAL LENGTH: 24" BASE TYPE: G13 (Medium Bi-Pin)
ORDERING INFORMATION
ORDER CODE PACKAGING STYLE PACK QTY. ITEM STATUS
KT-LED8T8-24GC-840-S-CP Carton Pack (Egg Crate Packaging) 25 Quick Ship
KT-LED8T8-24GC-840-S-DP Distributor Pack (Individual Cartons) 20 Quick Ship

CATALOG NUMBER BREAKDOWN
KT-LED8T8-24GC-840-S-CP
| 1 1 | L | 1 11 |1 Il 1 1 1 1 |
Keylstone LED I!amp Wage La!np Norrl1inal Shattelrproof 8(!0 Collor Smlart Pacllaging

Technologies Type Length Coated Glass Series Temp. Drive Style
(Inches) Series

Keystone Technologies ® 1390 Welsh Road, North Wales, PA 19454 e Phone (800) 464-2680 ® Fax (888) 966-0556 ® www.keystonetech.com

Specifications subject to change. Last revised on 12.29.16
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1ISmarRTDRIVE LEDE

PLUG & PLAY WITH BALLAST

KT-LED15T8-48GC-840-S

T8 LED LAMP

DESCRIPTION
15W T8 LED | 4000K | >80 CRI | High Efficiency | Ballast Compatible

LAMP TYPE: Linear

BULB TYPE: T8 LED

BASE TYPE: G13 (Medium Bi-Pin)
WATTAGE: 15W

COLOR TEMPERATURE: 4000K
COLOR RENDERING INDEX (CRI): >80
WARRANTY: 5 Years

PRODUCT FEATURES

e Compatible with Most Instant and Program Start Electronic T8 Ballasts,
Contact Keystone for Ballast Compatibility List

e Direct Replacement for the Following Fluorescent Lamps: F32T8/32W,
F32T8/30W, F32T8/28W, F32T8/25W

e UL Listed; Listed on DLC Qualified Product List

e 50,000+ Hour Lifetime

e Environmentally Friendly: No Mercury Used

RoHSH
@ ”@“s LISTED  Compliant yxx@rﬁu@
M::: =
ReySr
'S”“M:T.TL:I s
~

e |nstant Startup

e Frosted Lens Eliminates Pixelation

e Operating Temperature: -20°C/-4°F to 45°C/113°F

e 110+ Lumens per Watt (Bare Lamp Efficacy)

e Suitable for Dry and Damp Locations

e Improved Lamp Durability with Shatterproof Coated Glass
e NSF Listed: NSF/ANSI Standard 2 - Food Equipment

OPERATING SPECIFICATIONS

ELECTRICAL AND PERFORMANCE CHARACTERISTICS

System Wattage*
Bare Lamp Nominal Lamp
CRI Wattage Lumens 0.78BF

Ballast Dependent >80 15W 2200 Im 15.8W
* Nominal values. Actual values may vary depending on electronic ballast used.

0.88BF
17.5W

1.18BF
24.1W

Input Voltage

RATED LIFE

L70 (Hours) 50,000

Initial Lumens* Visisble Nominal
Light Bare Lamp  Power Max.
0.78BF 0.88BF 1.18BF Area Efficacy Factor THD
1965 Im 2185Im 2825 Im 325° 147 >0.9 20%

POLAR CANDELA DISTRIBUTION

SPECTRAL DISTRIBUTION
1.0

s Flux (W/nm)

0.8~

0.6

Flux (W/nm)

041

0.2~

0.0 | | | |
350 425 500 575 650 725
Wavelength (nm)

800

Maximum Candela = 1248.55
Located at Horizontal Angle = 0,
Vertical Angle O

1. Violet Vertical Plane through Horizontal
Angles (90-270)

2. Green Vertical Plane through Horizontal
Angles (0-180)

Beam Angle: 220°

Visible Light Area: 325°

Keystone Technologies ¢ 1390 Welsh Road, North Wales, PA 19454 e Phone (800) 464-2680 ® Fax (888) 966-0556 ® www.keystonetech.com

Specifications subject to change. Last revised on 12.29.16
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KEYSTONE 1ISmaAaRTDRIVE LEDF

PLUG & PLAY WITH BALLAST

KT-LED15T8-48GC-840-S

T8 LED LAMP

WIRING

Plug and Play: Simply replace the existing fluorescent lamp with Keystone Smart Drive LED lamp. No changes to the existing fluorescent
ballast wiring needed. For ballast compability questions, please contact Keystone.

PHYSICAL CHARACTERISTICS
LAMP DIMENSIONS

N A > A (Illuminated Length) 44.70"
LTc B (Body Length) 47.15"
[ B > C (Diameter) 1.00"
NOMINAL LENGTH: 48" BASE TYPE: G13 (Medium Bi-Pin)
ORDERING INFORMATION
ORDER CODE PACKAGING STYLE PACK QTY. ITEM STATUS
KT-LED15T8-48GC-840-S-CP Carton Pack (Egg Crate Packaging) 25 Quick Ship
KT-LED15T8-48GC-840-S-DP Distributor Pack (Individual Cartons) 20 Quick Ship

CATALOG NUMBER BREAKDOWN
KT-LED1578-48GC-840-S-CP
| 1 1 ] 1 11 | | 11 | 1 Il 1 1 1 1 |
Keylstone LED I!amp Wat!age Lalnp Non!inal Shattelrproof 8(I)O CoIIor Smlart Pacliaging

Technologies Type Length Coated Glass Series Temp. Drive Style
(Inches) Series

Keystone Technologies ¢ 1390 Welsh Road, North Wales, PA 19454 e Phone (800) 464-2680 ® Fax (888) 966-0556 ® www.keystonetech.com

Specifications subject to change. Last revised on 12.29.16



TECHBRITE

SAVING ENERGY IN THE BEST POSSIBLE LIGHT

RETRO STRIP—LED TUBES

FEATURES:

e Retro kit includes : sockets, socket
bracket, channel cover, screws,
guarterturns

e Quick & simple installation

e Tool-less channel cover for easy
installation

e Energy & operational savings
e Availablein 4 and 8 options
e Save install time with optional prewiring

e Limited warranty: 5years on luminaire

MADE IN

s p® THE USA
A MADEOFUSAND‘

S IMPORTED PARTS

C u

PROJECT NAME:

NOTES:

PART NUMBER:

DATE:

PRODUCT DESCRIPTION:

TechBrite's most popular industrial retrofit kit, the

LED Tube Retro Strip, is a simple installation process.
It includes all the items needed to convert an

existing strip fixture to a CSA-approved LED tube
fixture. Replace your existing T12 or T8 fixtures with
the LED Tube Retro Strip from TechBrite. The LED
Tube Retro Strip is designed specifically for 4 foot

LED tubes up to 22w and is available for 4 or 8 foot
fixtures. The 4 foot retro features 1,2 or 3 lamp

options. The 8 foot retro features 2, 4 or 6 lamp
options. This kit is sold with or without LED tubes

and available with ballast cover or reflector. The
TechBrite LED Tube Retro Strip is a fast, easy, and
economical solution to upgrading existing fixtures.

PERFORMANCE SPECIFICATION:

Lumens 3 Lamp Max (4') /6 Lamp Max (8)
Watts 4' = 66w Max / 8' = 132w Max
LPW See TLED Specification

Color See TLED Specification

CRI See TLED Specification

L70 See TLED Specification

L85 See TLED Specification

Max Ambient Temp

See TLED Specification

Min Ambient Temp

See TLED Specification

Dimming

See TLED Specification

Driver Voltage

See TLED Specification

Chip

See TLED Specification

Driver

See TLED Specification

www.techbrite.com |513-772-5070| Cincinnati, OH | info@techbrite.com




TECHBRITE

SAVING ENERGY IN THE BEST POSSIBLE LIGHT

Retro Strip—LED Tubes

Commercial/Industrial

— 96.00 -
I |
p—— © ) ce =
926 @ o -©-(0) E . e'@-;
I [
48.00
= = ® _ ® 0o =
450 |oorO o0 o oo = 0 ) OC o w0 Oreo-
— oo ®© ® co =1
9.26
‘/—\ -
* Channel dimensions shown for reference oo \_ oo
only. Existing fixture may not correspond 3.56 AN
with dimension shown. L /ﬁ'i\ \\
@] ‘ \
Series | Length Width # of Tubes [ype | Socket Type Reflector Wiring* Lamp Type
R| Retro [4] 4Foot [4| 425 BallastCvr | FourFoot |SS|| -E0 | x || Shunted | BCXX ||BallastCur | 00PO | Pre Wired single
|| . || L end with
8| 8Foot | 5 5" Ballast Cvr 1 1 lamp U [ Unshunted | WRXX White 0000 (| None BLANK unshunted
— — sockets
9 9" Reflector 2| 2lamp MRXX Miro 4
Wired
3| 3lamp XXXX None opposing
i WOE ends with
Eight Foot shunted
2| 2lamp sockets
4 (| 4lamp
? 6l * Prewired includes:
amp wire & disconnect
* No wiring includes:
FREQUENTLY ORDERED PART NUMBERS: disconnect & no wires
Part Number Description Dimensions Weight
R442SSUBCXX00P0 4' Retro Strip - LED Tubes 2 Lamp - Ballast Cover 48.00 x 4.50 x 3.56 2.91 Ibs
R492SSUWRXX00P0O | 4' Retro Strip - LED Tubes 2 Lamp - White Reflector 48.00 x 9.26 x 3.56 1.64 Ibs
R842SSUBCXX00P0 8' Retro Strip - LED Tubes 2 Lamp - Ballast Cover 48.00 x 4.50 x 3.56 5.82 Ibs
R892SSUWRXO00PO 8' Retro Strip - LED Tubes 2 Lamp - White Reflector 48.00 x 9.26 x 3.56 3.28 Ibs
R844SSUBCXX00P0 8' Retro Strip - LED Tubes 4 Lamp - Ballast Cover 48.00 x 4.50 x 3.56 5.88 Ibs
R894SSUWRXX00PO 8' Retro Strip - LED Tubes 4 Lamp - White Reflector 48.00 x 9.26 x 3.56 3.35Ibs

www.techbrite.com |513-772-5070| Cincinnati, OH | info@techbrite.com
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TECHBRITE

SAVING ENERGY IN THE BEST POSSIBLE LIGHT

RETRO TROFFER—LED
TUBES

PROJECT NAME:

NOTES:

PART NUMBER:

DATE:

FEATURES:

e Fits most prismatic lens troffers (2x2 or 2x4)
e Available in 2x2 & 2x4

e Pinch fit reflector for quick installation

e Kitincludes: reflector, sockets, mounting
brackets, mounting screws, and LED tubes
(optional)

e Limited warranty: 5 years on luminaire

.

C U

PRODUCT DESCRIPTION:

Over 1 million kits sold! The LED Tube Retro Troffer
is the easiest to install retro kit in the industry. The
TechBrite LED Tube Retro Kit includes all of the
items needed convert an existing troffer fixture to a
UL approved retrofitted fixture. The kit contains
sockets rated for direct wire voltage, ensuring a
proper, safe installation with direct voltage TLEDs or
ballast driven TLEDs. The aluminum reflector
provides increased lumen output and covers the
line/ load electrical connection. The TechBrite LED
Tube Retro Troffer Kit is a fast, easy, and economical
solution to upgrading existing troffer fixtures.

PERFORMANCE SPECIFICATION:

Lumens 6 Lamp Max—2x4 & 2x2
Watts 2x4=132w Max / 2x2=54w Max
LPW See TLED Specification
Color See TLED Specification
CRI See TLED Specification
L70 See TLED Specification
L85 See TLED Specification

Max Ambient Temp See TLED Specification

Min Ambient Temp

See TLED Specification

Dimming

See TLED Specification

Driver Voltage

See TLED Specification

Chip

See TLED Specification

Driver

See TLED Specification

S
www.techbrite.com |513-772-5070] Cincinnati, OH | info@techbrite.com

TECHBRITE

SAVING ENERGY IN THE BEST POSSIBLE LIGHT




Retro Troffer—LED Tubes
TECHBRITE

SAVING ENERGY IN THE BEST POSSIBLE LIGHT CO m m e rC I a I/I n d u St rI a |
&
| 2 |
DIMENSIONS: ! I
f= 12.00 -]
[ [ | - _—
2.50 - 2 Lamp Socket Bar /}g\‘
()
| ~ ‘ | =8
'I\Jﬁ/"
- 15.50 - L \ |
.. —,( . NP | .‘l.\‘
¢ o
<
2.50 3 Lamp Socket Bar
'
- 6.87 - 6.87 -
20-1/2"
- 14.50 - Reflector Profile
[} | s |
1/2"
. 4 Lamp Socket Bar I— | |
1 Socket Bar Profile -
- 230 = 8.38 - 230 =
ORDERING CHART: ADDER:
. . # of . .
Series | Length |Width| _ = Type |[Socket Type| Reflector | Wiring* Lamp Type
| T ] = Wired single
R | Retro|| 2 || 2 Foot |21 ||2x2|| 2 | 21amp [[ss|[ -EC_ [ x || Shunted | wxx |white |00PO | Prewired BLANK | cndwith
— — == sockets
4| 4Foot [21[2X4 3| 3lamp U |Unshunted | MXX | Miro 4/ 0000 ||No Wiring
4| 4lamp Wired op-
posing ends
6 | 6lamp WOE with shunted
sockets

* Prewired includes:
wire & disconnect

* No wiring includes:
disconnect & no wires

www.techbrite.com |513-772-5070| Cincinnati, OH | info@techbrite.com TECH BRITE

SAVING ENERGY IN THE BEST POSSIBLE LIGHT



















TECHBRITE

SAVING ENERGY IN THE BEST POSSIBLE LIGHT

FREQUENTLY ORDERED PART NUMBERS:

Retro Troffer—LED Tubes

Commercial/Industrial

Part Number Description Dimensions Weight
R2212SSUWXX00PO 2' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 1.31 (Ibs)
R2213SSUWXX00PO 2' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 1.44 (Ibs)
R2214SSUWXX00PO 2' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 1.44 (Ibs)
R2212SSUMXX00P0O 2' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 1.31 (Ibs)
R2213SSUMXX00P0O 2' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 1.44 (Ibs)
R2214SSUMXX00P0O 2' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 1.44 (Ibs)
R4212SSUWXX00PO 4' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 2.18 (lbs)
R4213SSUWXX00PO 4' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 2.30 (lbs)
R4214SSUWXX00PO 4' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 2.30 (lbs)
R4212SSUMXX00P0O 4' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 2.18 (lbs)
R4213SSUMXX00P0O 4' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 2.30 (lbs)
R4214SSUMXX00PO 4' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 2.30 (lbs)

www.techbrite.com |513-772-5070] Cincinnati, OH | info@techbrite.com
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S Zy KTEB-232-UV-IS-L-P

KEYSTONE T8 ELECTRONIC BALLAST -
(@ BoHeH  SVEAR

DESCRIPTION
2xF32T8 1 120-277 Multi-Voltage | HPF | Instant Start

STARTING METHOD: Instant

LAMP CONNECTION: Parallel

INPUT VOLTAGE: 120-277VAC +£10%
INPUT FREQUENCY: 50/60 Hz
POWER FACTOR: High

WARRANTY: 5 Years

PRODUCT FEATURES

e 2014 DOE Compliant e Meets ANSI Standard C82.11 and C62.41
* Sound Rated: A e UL, cUL Listed Class P, Type 1 Outdoor

e Maximum Ambient Temperature: 105°F, 40°C e Anti-Striation Circuitry

e Maximum Case Temperature: 167°F, 75°C e Type HL

Meets FCC Part 18 (Class A) Non-Consumer Limits

ELECTRICAL SPECIFICATIONS

LAMP TYpE  NO-OF  INPUT INPUT  INPUT CURRENT POWER  BALLAST BALLAST MAX CREST  MIN START  WIRING
LAMPS  VOLTS WATTS (AMPS) FACTOR FACTOR EFFICACY FACTOR THD%  FACTOR TEMP DIAGRAM

5 120 48.5 0.42 >0.9 0.78 1.61 10 <1.7 0°F, -18°C F2-4

F32T8 277 48.0 0.18 >0.9 0.78 1.63 10 <1.7 0°F, -18°C F2-4
(32w) . 120 30.0 0.25 >0.9 0.92 3.06 10 <1.7 0°F, -18°C F1-4
277 30.3 0.12 >0.9 0.92 3.04 12 <1.7 0°F, -18°C F1-4

. 120 45.8 0.39 >0.9 0.78 1.70 10 <1.7 60°F, 16°C F2-4

F32T8 277 45.2 0.17 >0.9 0.78 1.73 12 <1.7 60°F, 16°C F2-4
(30W) " 120 29.0 0.24 >0.9 0.92 3.17 10 <1.7 60°F, 16°C F1-4
277 29.0 0.11 >0.9 0.92 3.17 15 <1.7 60°F, 16°C F1-4

. 120 44.9 0.38 >0.9 0.78 1.74 10 <1.7 60°F, 16°C F2-4

F32T8 277 44.5 0.17 >0.9 0.78 1.75 12 <1.7 60°F, 16°C F2-4
(28W) ) 120 27.8 0.23 >0.9 0.92 3.31 10 <1.7 60°F, 16°C F1-4
277 28.1 0.11 >0.9 0.92 3.28 15 <1.7 60°F, 16°C F1-4

5 120 43.6 0.36 >0.9 0.78 1.79 10 <1.7 60°F, 16°C F2-4

F32T8 277 43.2 0.16 >0.9 0.78 1.81 12 <1.7 60°F, 16°C F2-4
(25W) | 120 26.4 0.22 >0.9 0.92 3.48 10 <1.7 60°F, 16°C F1-4
277 27.0 0.10 >0.9 0.92 3.41 15 <1.7 60°F, 16°C F1-4

5 120 43.6 0.36 >0.9 0.80 1.83 10 <17 0°F, -18°C F2-4

Fo5T8 277 43.2 0.16 >0.9 0.80 1.85 12 <1.7 0°F, -18°C F2-4
, 120 26.4 0.22 >0.9 0.94 3.56 10 <1.7 0°F, -18°C F1-4

277 27.0 0.10 >0.9 0.94 3.48 15 <1.7 0°F, -18°C F1-4

2 120 27.2 0.22 >0.9 0.80 2.94 10 <1.7 0°F, -18°C F2-4

S 277 27.5 0.11 >0.9 0.80 2.91 12 <1.7 0°F, -18°C F2-4
" 120 19.0 0.16 >0.9 1.05 5.53 12 <1.7 0°F, -18°C F1-4

277 19.4 0.08 >0.9 1.05 5.41 15 <1.7 0°F, -18°C F1-4

O ) 120 37.4 0.31 >0.9 0.90 2.41 10 <1.7 0°F, -18°C F1-4
277 37.0 0.14 >0.9 0.90 2.43 12 <1.7 0°F, -18°C F1-4

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 ¢ Fax (888) 966-0556 ¢ www.keystoneballast.com

Specifications subject to change. Revised 6.15.15


http://www.keystoneballast.com/
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KEYSTONE KTEB-232-UV-IS-L-P

T8 ELECTRONIC BALLAST

Version D1

PHYSICAL SPECIFICATIONS

CASE DIMENSIONS STANDARD LEAD LENGTH* CASE MATERIAL: Steel
LENGTH 9.50” WHITE 25"
- WIDTH 1.30” BLACK 25" Lead wires are
g HEIGHT 1.18” BLUE 317 18.AWG 105 C/600V,
L MOUNTING  9.00” RED 45" solid copper.

CASE STYLE L4

* Consult Keystone for special lead length requirements.

WIRING DIAGRAMS

F1-4 F2-4
’—El LAMP III— EI LAMP l]—
+—1  LAMP
RED
BALLAST
BLACK BLUE
HNE J—_ BALLAST [
WHITE — BLUE BLACK BLUE
FOR 1 LAMP OPERATION, CAP BLUE HINE p— BLUE
LEAD, INSULATE TO 600V WHITE —
ORDERING INFORMATION
ORDER CODE PACKAGING STYLE PACK QTY. ITEM STATUS
KTEB-232-UV-IS-L-P-CP Carton Pack 19 Quick Shi
uic i
KTEB-232-UV-IS-L-P-DP Distributor Pack P

NOTE: Version D1 (Manufacturing Revision). Prior versions of this ballast exist. Spec sheets for prior versions available upon request.
Contact Keystone for details.

CATALOG NUMBER BREAKDOWN

KTE B.'L%.3 2-UV-1S-L-P-CP

Keystone Technologies 2 32 Universal Instant Low  Premium Packaging
Electronic Ballast Lamps Watts Voltage Start Ballast ~ Series Style
Factor

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 ¢ Fax (888) 966-0556 ¢ www.keystoneballast.com

Specifications subject to change. Revised 6.15.15


http://www.keystoneballast.com/
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KEYSTONE KTEB-232-UV-IS-N-P

T8 ELECTRONIC BALLAST

Version D1

DESCRIPTION (@) ROHOE SVEAR
2 x F32T81120-277 Multi-Voltage | HPF | Instant Start

STARTING METHOD: Instant Start

LAMP CONNECTION: Parallel

INPUT VOLTAGE: 120-277Vac £10%

INPUT FREQUENCY: 50/60 Hz

POWER FACTOR: High

WARRANTY: 5 Years

e 2014 DOE Compliant e Max. Output Voltage: 600V

e Sound Rated: A e Max. Voltage to Ground: 600V

e Maximum Case Temperature: 167°F, 75°C e UL, cUL Listed Class P, Type 1 Outdoor
e Meets FCC Part 18 (Class A) Non-Consumer Limits e Anti-Striation Circuitry

e Meets ANSI Standard C82.11 and C62.41 e Type HL

ELECTRICAL SPECIFICATIONS

LAMP NO. OF INPUT INPUT NOMINAL POWER BALLAST BALLAST EFFICACY MAX CREST MIN. START WIRING

TYPE LAMPS VOLTS WATTS LINE AMPS FACTOR FACTOR FACTOR THD (%) FACTOR TEMP. DIAGRAM
5 120V 54.4 0.48 >0.90 0.88 1.62 10 <1.70 0°F/-18°C F2-4
F32T8 277V 585 0.21 >0.90 0.88 1.64 10 <1.70 0°F/-18°C F2-4
(32W) 1 120V 35.2 0.29 >0.90 1.04 2.96 10 <1.70 0°F/-18°C F1-4
277V 5.8 0.13 >0.90 1.04 2.95 12 <1.70 0°F/-18°C F1-4
2 120V 52.2 0.44 >0.90 0.88 1.69 10 <1.70 60°F/16°C F2-4
F32T8 277V 51.7 0.20 >0.90 0.88 1.70 12 <1.70 60°F/16°C F2-4
(30W) 1 120V 32.5 0.27 >0.90 1.04 3.20 10 <1.70 60°F/16°C F1-4
277V 32.4 0.12 >0.90 1.04 3.21 15 <1.70 60°F/16°C F1-4
5 120V 50.2 0.43 >0.90 0.88 1.75 10 <1.70 60°F/16°C F2-4

F32T8 277V 49.5 0.19 >0.90 0.88 1.78 12 <1.70 60°F/16°C F2-4 I

(28W) 1 120V 310 0.26 >0.90 1.05 3.38 10 <1.70 60°F/16°C F1-4
277V 30.9 0.12 >0.90 1.05 3.40 15 <1.70 60°F/16°C F1-4
P 120V 45.1 0.40 >0.90 0.89 1.97 10 <1.70 60°F/16°C F2-4
F32T78 277V 44.7 0.17 >0.90 0.89 1.9 12 <1.70 60°F/16°C F2-4
(25W) 1 120v 30.0 0.26 >0.90 1.05 3.50 10 <1.70 60°F/16°C F1-4
277V 30.0 0.12 >0.90 1.05 3.50 15 <1.70 60°F/16°C F1-4
5 120V 43.5 0.36 >0.90 0.89 2.05 10 <1.70 0°F/-18°C F2-4
Fo5T8 277V 43.1 0.16 >0.90 0.89 2.06 12 <1.70 0°F/-18°C F2-4
1 120v 28.2 0.25 >0.90 1.05 372 10 <1.70 0°F/-18°C F1-4
277V 28.0 0.12 >0.90 1.05 3.75 15 <1.70 0°F/-18°C F1-4
P 120V 30.7 0.26 >0.90 0.91 2.96 10 <1.70 0°F/-18°C F2-4
F1778 277V 30.9 0.12 >0.90 0.91 2.94 12 <1.70 0°F/-18°C F2-4
1 120V 22.0 0.19 >0.90 1.07 4.86 12 <1.70 0°F/-18°C F1-4
277V 22.0 0.09 >0.90 1.07 4.86 15 <1.70 0°F/-18°C F1-4
5 120V 27.0 0.23 >0.90 0.66 2.44 10 <1.70 0°F/-18°C F2-4
F1578 277V 27.0 0.10 >0.90 0.66 2.44 15 <1.70 0°F/-18°C F2-4
1 120v 18.3 0.15 >0.90 0.82 4.48 12 <1.70 0°F/-18°C F1-4
277V 18.7 0.07 >0.90 0.82 4.38 18 <1.70 0°F/-18°C F1-4
FA0TS 1 120V 42.7 0.36 >0.90 1.00 2.34 10 <1.70 0°F/-18°C F1-4
277V 42.3 0.16 >0.90 1.00 2.36 15 <1.70 0°F/-18°C F1-4
5 120V 48.5 0.41 >0.90 0.90 1.86 10 <1.70 0°F/-18°C P2-3
PLL 25W 277V 48.0 0.18 >0.90 0.90 1.88 12 <1.70 0°F/-18°C P2-3
1 120V 30.9 0.26 >0.90 1.02 3.30 10 <1.70 0°F/-18°C P2-3
277V 30.9 0.12 >0.90 1.02 3.30 15 <1.70 0°F/-18°C P2-3

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 e Fax (888) 966-0556 ¢ www.keystoneballast.com

Specifications subject to change. Last revised on 6.15.15
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KEYSTONE KTEB-232-UV-IS-N-P

T8 ELECTRONIC BALLAST

Version D1
ELECTRICAL SPECIFICATIONS CONTINUED FROM PAGE 1
LAMP NO. OF INPUT INPUT NOMINAL POWER BALLAST BALLAST EFFICACY MAX CREST MIN. START WIRING
TYPE LAMPS VOLTS WATTS LINE AMPS FACTOR FACTOR FACTOR THD (%) FACTOR TEMP. DIAGRAM
5 120V 56.2 0.47 >0.90 0.93 1.65 10 <1.70 0°F/-18°C P2-3
PLL 28W 277V 56.0 0.21 >0.90 0.93 1.66 12 <1.70 0°F/-18°C P2-3
1 120V 35.9 0.31 >0.90 1.09 3.04 10 <1.70 0°F/-18°C P2-3
277V 35.9 0.13 >0.90 1.09 3.04 15 <1.70 0°F/-18°C P2-3
PLL 40W 1 120V 38.5 0.33 >0.90 0.83 2.16 10 <1.70 0°F/-18°C P2-3
277V 38.2 0.14 >0.90 0.83 2.17 15 <1.70 0°F/-18°C P2-3

Will also operate equivalent U-bend lamps.

PHYSICAL SPECIFICATIONS

CASE DIMENSIONS STANDARD LEAD LENGTHS*
LENGTH 9.50” BLACK 25" Lead wires are 18 AWG
105°C/600V, solid copper.
WIDTH 1.30” WHITE 25"
HEIGHT 1.18” BLUE 31” CASE MATERIAL: Steel
MOUNTING 9.00” RED 45"
CASE STYLE L4 *Consult Keystone for special lead length requirements.

WIRING DIAGRAMS
F1-4 F2-4 P2-3 LAMP 1 stant start T8
EI l] _EI B:‘ nstant star
Sallly LAMP ballasts require
J the use of either
BALLAST [ TR — ]}L shunted sockets

7

BLACK ST0E or a sockets with a
BLACK] J_ RED -
LINE p— BALLAST BALLAST lee manual wire shunt
WHITE — BLUE (or “bridge”)
BLACK BLUE or “briage”).
LINE BLACK e BLUE
FOR 1 LAMP OPERATION, CAP BLUE BLUE LINE BLUE
LEAD, INSULATE TO 600V WHITE WHITE —

CAP OFF BLUE LEAD FOR 1 LAMP APPLICATION

ORDERING INFORMATION

ORDER CODE PACKAGING STYLE PACK QTY. ITEM STATUS
KTEB-232-UV-IS-N-P-DP Distributor Pack 10 Quick Ship
KTEB-232-UV-IS-N-P-CP Carton Pack 10 Active

NOTE: Version D1 (Manufacturing Revision). Prior versions of this ballast exist. Spec sheets for prior versions available upon request.
Contact Keystone for details.

CATALOG NUMBER BREAKDOWN

KTEB-232-UV-IS-N-P-DP

Keystone Technologies 2 Wattage Universal Instant  Normal Premium Packaging
Electronic Ballast Lamp Voltage Start Ballast Series Style
Factor

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 ® Fax (888) 966-0556 ¢ www.keystoneballast.com

Specifications subject to change. Last revised on 6.15.15
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S Zy KTEB-332-UV-IS-L-P

KEYSTONE T8 ELECTRONIC BALLAST -
(@ BoHeH  SVEAR

DESCRIPTION
3xF32T8 | 120-277 Multi-Voltage | HPF | Instant Start

STARTING METHOD: Instant

LAMP CONNECTION: Parallel

INPUT VOLTAGE: 120-277VAC +10% : -
: S STONE

INPUT FREQUENCY: 50/60Hz ‘ KENYO

POWER FACTOR: High

WARRANTY: 5 Years

PRODUCT FEATURES
e 2014 DOE Compliant

Meets ANSI Standard C82.11 and C62.41

* Sound Rated: A e UL, cUL Listed Class P, Type 1 Outdoor
e Maximum Ambient Temperature: 105°F, 40°C e Anti-Striation Circuitry
e Maximum Case Temperature: 167°F, 75°C e Type HL

Meets FCC Part 18 (Class A) Non-Consumer Limits

ELECTRICAL SPECIFICATIONS

LavP Type  NO-OF  INPUT INPUT  INPUT CURRENT POWER  BALLAST BALLAST MAX CREST  MIN START  WIRING

LAMPS  VOLTS WATTS (AMPS) FACTOR FACTOR EFFICACY FACTOR THD%  FACTOR TEMP DIAGRAM
3 120 73.5 0.63 >0.9 0.78 1.06 10 <1.7 0°F, -18°C F3-2
F32T8 277 72.1 0.27 >0.9 0.78 1.08 10 <1.7 0°F, -18°C F3-2
(32wW) ) 120 55.7 0.47 >0.9 0.90 1.62 10 <1.7 0°F, -18°C F2-5
277 55.1 0.20 >0.9 0.90 1.63 12 <1.7 0°F, -18°C F2-5
3 120 67.0 0.57 >0.9 0.78 1.16 10 <1.7 60°F, 16°C F3-2
F32T8 277 66.0 0.25 >0.9 0.78 1.18 12 <1.7 60°F, 16°C F3-2
(30wW) ) 120 50.1 0.42 >0.9 0.90 1.80 10 <1.7 60°F, 16°C F2-5
277 49.8 0.19 >0.9 0.90 1.81 12 <1.7 60°F, 16°C F2-5
3 120 66.2 0.56 >0.9 0.78 1.18 10 <1.7 60°F, 16°C F3-2
F32T8 277 65.2 0.24 >0.9 0.78 1.20 12 <17 60°F, 16°C F3-2
(28W) ) 120 47.7 0.42 >0.9 0.90 1.89 10 <17 60°F, 16°C F2-5
277 48.7 0.19 >0.9 0.90 1.85 12 <1.7 60°F, 16°C F2-5
120 57.7 0.50 >0.9 0.78 1.35 10 <17 60°F, 16°C F3-2
F3278 3 277 57.3 0.22 >0.9 0.78 1.36 12 <17 60°F, 16°C F3-2
(25W) 5 120 46.6 0.39 >0.9 0.90 1.93 10 <1.7 60°F, 16°C F2-5
277 46.4 0.17 >0.9 0.90 1.94 12 <17 60°F, 16°C F2-5
120 57.7 0.48 >0.9 0.78 1.35 10 <17 0°F, -18°C F3-2
Fo5T8 3 277 57.3 0.21 >0.9 0.78 1.36 12 <1.7 0°F, -18°C F3-2
) 120 42.9 0.36 >0.9 0.90 2.10 10 <1.7 0°F, -18°C F2-5
277 42.8 0.16 >0.9 0.90 2.10 12 <1.7 0°F, -18°C F2-5
3 120 40.6 0.33 >0.9 0.80 1.97 10 <1.7 0°F, -18°C F3-2
F1718 277 40.7 0.15 >0.9 0.80 1.97 12 <1.7 0°F, -18°C F3-2
) 120 31.1 0.26 >0.9 0.92 2.96 10 <1.7 0°F, -18°C F2-5
277 31.3 0.12 >0.9 0.92 2.94 12 <1.7 0°F, -18°C F2-5
Fa0T8 ) 120 66.4 0.57 >0.9 0.84 1.27 10 <1.7 0°F, -18°C F2-5
277 65.4 0.24 >0.9 0.84 1.28 12 <1.7 0°F, -18°C F2-5

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 ¢ Fax (888) 966-0556 ¢ www.keystoneballast.com

Specifications subject to change. Revised 6.15.15


http://www.keystoneballast.com/









Page 2 of 2

S Zy KTEB-332-UV-IS-L-P

KEYSTONE T8 ELECTRONIC BALLAST

Version D1

PHYSICAL SPECIFICATIONS

CASE DIMENSIONS STANDARD LEAD LENGTH* CASE MATERIAL: Steel
LENGTH 9.50” WHITE 25"
- WIDTH 1.30” BLACK 25" Lead wires are
(o e e e amDee
: RED 37"
CASE STYLE L4 * Consult Keystone for special lead length requirements.
WIRING DIAGRAMS
F2-5 F3-2
—1 LAMP [ LAMP  [—
i LAMP LAMP
LAMP
BALLAST ﬁ
BLACK J_ BLUE BALLAST ﬂ
|_|NEWHITE = BLUE BLACK BLUE
TBIUE HIE WHITE J__ BLUE
FOR 2 LAMP OPERATION, CAP UNUSED — BLUE
BLUE LEAD, INSULATE TO 600V
ORDERING INFORMATION
ORDER CODE PACKAGING STYLE PACK QTY. ITEM STATUS
KTEB-332-UV-I1S-L-P-CP Carton Pack ) )
o 10 Quick Ship
KTEB-332-UV-IS-L-P-DP Distributor Pack

NOTE: Version D1 (Manufacturing Revision). Prior versions of this ballast exist. Spec sheets for prior versions available upon request.
Contact Keystone for details.

CATALOG NUMBER BREAKDOWN

KTE B.'3.3 2-UV-1S5-L-P-CP

Keystone Technologies 3 32 Universal Instant Low  Premium Packaging
Electronic Ballast Lamps Watts Voltage Start Ballast ~ Series Style
Factor

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 ¢ Fax (888) 966-0556 ¢ www.keystoneballast.com

Specifications subject to change. Revised 6.15.15


http://www.keystoneballast.com/
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KEYSTONE KTEB-332-UV-IS-N-P

T8 ELECTRONIC BALLAST

ENGINEERED LIGHTING SOLUTIONS .
Version D1

DESCRIPTION (@ B SYEAR
3 x F32T8 | 120-277 Multi-Voltage | High Power Factor | Instant Start

STARTING METHOD: Instant Start

LAMP CONNECTION: Parallel

INPUT VOLTAGE: 120-277Vac £10%

INPUT FREQUENCY: 50/60 Hz

POWER FACTOR: High

WARRANTY: 5 Years

e 2014 DOE Compliant e Max. Output Voltage: 600V

e Sound Rated: A e Max. Voltage to Ground: 600V

e Maximum Case Temperature: 167°F, 75°C e UL, cUL Listed Class P, Type 1 Outdoor
e Meets FCC Part 18 (Class A) Non-Consumer Limits e Anti-Striation Circuitry

e Meets ANSI Standard C82.11 and C62.41 e Type HL

ELECTRICAL SPECIFICATIONS

LAMP NO. OF INPUT INPUT NOMINAL POWER BALLAST BALLAST EFFICACY MAX CREST MIN. START WIRING

TYPE LAMPS VOLTS WATTS LINE AMPS FACTOR FACTOR FACTOR THD (%) FACTOR TEMP. DIAGRAM
3 120V 83.6 0.73 >0.90 0.88 1.05 10 <1.70 0°F/-18°C F3-2
F32T8 277V 82.6 0.30 >0.90 0.88 1.07 10 <1.70 0°F/-18°C F3-2
(32W) 5 120V 62.5 0.53 >0.90 1.03 1.65 10 <1.70 0°F/-18°C F2-5
277V 61.6 0.23 >0.90 1.03 1.67 10 <1.70 0°F/-18°C F2-5
3 120V 76.6 0.64 >0.90 0.88 1.15 10 <1.70 60°F/16°C F3-2
F32T8 277V 76.1 0.28 >0.90 0.88 1.16 12 <1.70 60°F/16°C F3-2
(30W) 5 120V 58.9 0.50 >0.90 1.03 1.75 10 <1.70 60°F/16°C F2-5
277V 58.2 0.22 >0.90 1.03 1.77 12 <1.70 60°F/16°C F2-5
3 120V 74.9 0.60 >0.90 0.88 1.17 10 <1.70 60°F/16°C F3-2

F32T8 277V 738 0.26 >0.90 0.88 1.20 10 <1.70 60°F/16°C F3-2 |

(28W) » 120V 57.0 0.48 >0.90 1.03 1.81 10 <1.70 60°F/16°C F2-5
277V 56.4 0.21 >0.90 1.03 1.83 10 <1.70 60°F/16°C F2-5
3 120V 63.7 0.57 >0.90 0.88 1.38 10 <1.70 60°F/16°C F3-2
F32T8 277V 62.8 0.25 >0.90 0.88 1.40 12 <1.70 60°F/16°C F3-2
(25W) 5 120V 52.6 0.44 >0.90 1.04 1.98 10 <1.70 60°F/16°C F2-5
277V 52.4 0.20 >0.90 1.04 1.98 12 <1.70 60°F/16°C F2-5
3 120V 63.7 0.55 >0.90 0.89 1.40 10 <1.70 0°F/-18°C F3-2
Fo5T8 277V 62.8 0.23 >0.90 0.89 1.42 12 <1.70 0°F/-18°C F3-2
5 120V 48.2 0.40 >0.90 1.05 2.18 10 <1.70 0°F/-18°C F2-5
277V 47.8 0.18 >0.90 1.05 2.20 12 <1.70 0°F/-18°C E2:5
3 120V 45.6 0.38 >0.90 0.91 2.00 10 <1.70 0°F/-18°C F3-2
F1778 277V 45.4 0.17 >0.90 0.91 2.00 12 <1.70 0°F/-18°C F3-2
5 120V 34.8 0.29 >0.90 1.07 3.07 10 <1.70 0°F/-18°C F2-5
277V 35.0 0.14 >0.90 1.07 3.06 12 <1.70 0°F/-18°C F2-5
FA0T8 5 120V 77.3 0.66 >0.90 0.97 1.33 10 <1.70 0°F/-18°C F2-5
277V 76.6 0.28 >0.90 0.97 1.27 12 <1.70 0°F/-18°C F2-5
3 120V 72.5 0.61 >0.90 0.86 1.19 10 <1.70 0°F/-18°C P3-1
PLL 25W 277V 71.9 0.26 >0.90 0.86 1.20 12 <1.70 0°F/-18°C R3:1
5 120V 54.7 0.46 >0.90 1.01 1.85 10 <1.70 0°F/-18°C P3-1
277V 54.1 0.20 >0.90 1.01 1.87 12 <1.70 0°F/-18°C P3-1
3 120V 82.4 0.70 >0.90 0.92 1.11 10 <1.70 0°F/-18°C RS3
PLL 28W 277V 80.5 0.29 >0.90 0.92 1.14 12 <1.70 0°F/-18°C P3-1
5 120V 64.3 0.54 >0.90 1.05 1.63 10 <1.70 0°F/-18°C P3-1
277V 63.3 0.23 >0.90 1.05 1.66 12 <1.70 0°F/-18°C P3-1
PLL 40W 2 120V 68.1 0.57 >0.90 0.74 1.09 10 <1.70 0°F/-18°C P3-1
277V 67.4 0.24 >0.90 0.74 1.10 12 <1.70 0°F/-18°C P3-1

Will also operate equivalent U-bend lamps.

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 e Fax (888) 966-0556 ¢ www.keystoneballast.com

Specifications subject to change. Last revised on 6.15.15
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KEYSTONE KTEB-332-UV-IS-N-P

T8 ELECTRONIC BALLAST

Version D1

PHYSICAL SPECIFICATIONS

CASE DIMENSIONS STANDARD LEAD LENGTHS*

LENGTH 9.50" BLACK 25" Lead wires are 18 AWG
Y 105°C/600V, solid copper.
W WIDTH 1.30” WHITE 25
0 HEIGHT 1.18” BLUE 317 CASE MATERIAL: Steel
- MOUNTING 9.00” RED 37"
CASE STYLE L4 *Consult Keystone for special lead length requirements.

WIRING DIAGRAMS

2 Fee Pt Sl _:EJ Instant start T8
LAMP Ij— EI LAMP I:l |:_ ballasts require
LAMP 2 — the use of either
LAMP ' EI LAMP | E:‘ shunted sockets
— or a sockets with a
Rl BALLAST @ LAMP 3 ™ manual wire shunt
@ [ — BJ— (or “bridge”).
e BALLAST ey L G —
LNE— e gtﬂg WHITE — _BLLQELUE BALLAST [stue
YT — BLUE FOR 2 LAMP OPERATION, CAP UNUSED LINEM J_ BLUE
BLUE LEAD, INSULATE TO 600V “WHITE| — BLUE

CAP OFF ANY BLUE LEAD FOR 2 LAMP APPLICATION

ORDERING INFORMATION

ORDER CODE PACKAGING STYLE PACK QTY. ITEM STATUS
KTEB-332-UV-IS-N-P-DP Distributor Pack 10 Quick Ship
KTEB-332-UV-IS-N-P-CP Carton Pack 10 Active

NOTE: Version D1 (Manufacturing Revision). Prior versions of this ballast exist. Spec sheets for prior versions available upon request.
Contact Keystone for details.

CATALOG NUMBER BREAKDOWN

KTEB-332-UV-IS-N-P-DP

Keystone Technologies 3 Wattage Universal Instant  Normal Premium Packaging
Electronic Ballast Lamp Voltage Start Ballast ~ Series Style
Factor

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 ¢ Fax (888) 966-0556 ® www.keystoneballast.com

Specifications subject to change. Last revised on 6.15.15
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KEYSTONE KTEB-432-UV-IS-N-P

T8 ELECTRONIC FLUORESCENT Version Al

@ B3N SVEAR

ENGINEERED LIGHTING SOLUTIONS

4 x F32T8 | 120-277V Input | High Power Factor | Instant Start

STARTING METHOD: Instant Start
LAMP CONNECTION: Parallel

INPUT VOLTAGE: 120-277VAC £10%
INPUT FREQUENCY: 50/60 Hz
POWER FACTOR: High

WARRANTY: 5 Years

PRODUCT FEATURES

e 2014 DOE Compliant e UL, cUL Listed, Class P, Type 1 Outdoor
e Sound Rated: A e OCV: 600V

e Maximum Case Temperature: 167°F, 75°C e Anti-Striation Circuitry

e Meets FCC Part 18 (Class A) Non-Consumer Limits e Type HL

e Meets ANSI Standard C82.11-2002 and C62.41-2002

ELECTRICAL SPECIFICATIONS

LAMP TYPE NO. OF INPUT INPUT INPUT CURRENT POWER CREST BALLAST  BALLAST EFFICACY MAXTHD MIN. START  WIRING

LAMPS VOLTS WATTS (AMPS) FACTOR FACTOR FACTOR FACTOR (%) TEMP (°FFC) ~ DIAGRAM
. 120 112 0.93 =0.98 <1.70 0.88 0.80 10 0/-18 F4-1
F32T8 277 108 0.40 =0.98 <1.70 0.88 0.81 10 0/-18 F4-1
(32w) 5 120 92 0.77 =0.98 <1.70 0.96 1.04 10 0/-18 F3-3
277 89 0.34 =0.98 <1.70 0.96 1.07 10 0/-18 F3-3
. 120 101 0.85 =0.98 <1.70 0.88 0.87 10 0/-18 F4-1
F32T8 277 100 0.37 =0.98 <1.70 0.88 0.88 10 0/-18 F4-1
(30W) 5 120 84 0.71 >0.98 <1.70 0.96 1.14 10 0/-18 F3-3
277 84 0.31 =0.98 <1.70 0.96 1.15 10 0/-18 F3-3
. 120 94 0.79 =0.98 <1.70 0.88 0.93 10 0/-18 F4-1
F3278 277 94 0.35 >0.98 <1.70 0.88 0.93 10 0/-18 F4-1
(28wW) 5 120 77 0.65 =0.98 <1.70 0.96 1.24 10 0/-18 F3-3
277 77 0.29 =0.98 <1.70 0.96 1.25 10 0/-18 F3-3
. 120 88 0.74 =0.98 <1.70 0.88 1.00 10 0/-18 F4-1
F32T8 277 88 0.33 =0.98 <1.70 0.88 1.00 10 0/-18 F4-1
(25W) 5 120 74 0.62 >0.98 <1.70 0.96 1.29 10 0/-18 F3-3
277 73 0.27 =0.98 <1.70 0.96 1.31 10 0/-18 F3-3
. 120 87 0.72 =0.98 <1.70 0.89 1.02 10 0/-18 F4-1
. 277 85 0.32 =0.98 <1.70 0.89 1.05 10 0/-18 F4-1
5 120 72 0.60 =0.98 <1.70 0.96 1.33 10 0/-18 F3-3
277 71 0.26 =0.98 <1.70 0.96 1.35 10 0/-18 F3-3
. 120 59 0.49 =0.98 <1.70 0.93 1.57 10 0/-18 F4-1
F1778 277 58 0.22 =0.98 <1.70 0.93 1.59 10 0/-18 F4-1
5 120 50 0.41 =0.98 <1.70 0.92 1.86 10 0/-18 F3-3
277 49 0.18 =0.97 <1.70 0.92 1.87 10 0/-18 F3-3
Fa0T8 5 120 114 0.95 =0.98 <1.70 0.96 0.84 10 32/0 F3-3
277 109 0.41 =0.98 <1.70 0.96 0.88 10 32/0 F3-3

* Will also operate equivalent U-bend lamps.

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 e Fax (888) 966-0556 ¢ www.keystoneballast.com

Specifications subject to change. Last revised on 6.15.15
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KEYSTONE KTEB-432-UV-IS-N-P

ENGINEERED LIGHTING SOLUTIONS T8 ELECTRONIC FLUORESCENT .
Version Al
WIRING DIAGRAM HOT SPOT LOCATION
F4-1 F3-3 YELLOW
O LAMP 0 LAMP BLrck | .06 pooow
0 LAMP T [ LAMP —| wHITE fl.lO” EEBE
0 LAMP T 0 LAMP — BLUE
Actual tc point is noted on each ballast label.
s LAMP
YELLOW YELLOW
siackl BALLAST  |[reLiow Biackl BALLAST  |[reLLow
HIE e '_E_ILJJE HIE WHITE | "ELHE
WHITE L 8Ly L B0
— RED — RED
FOR 3 LAMP OPERATION, CAP ANY BLUE
LEAD, INSULATE TO 600V.
PHYSICAL SPECIFICATIONS
CASE DIMENSIONS STANDARD LEAD LENGTHS*
50" WHITE 25" Lead wires are 18 AWG
LENGTH 9.50 105°C/600V, solid copper.
WIDTH 1.30” BLACK 25"
HEIGHT 1.10” YELLOW 46"
CASE STYLE L11 BLUE 31"

*Consult Keystone for special lead length requirements.

ORDERING INFORMATION

ORDER CODE PACKAGING STYLE PACK QTY. ITEM STATUS
KTEB-432-UV-IS-N-P-DP Distributor Pack 10 Quick Ship
KTEB-432-UV-IS-N-P-CP Carton Pack 20 Active

NOTE: Version Al (Manufacturing Revision). Prior versions of this ballast exist. Spec sheets for prior versions available upon request.
Contact Keystone for details.

CATALOG NUMBER BREAKDOWN

] | ] | 1 11 | |1 | 1 |
| I | | | | |
Keystone Technologies 4  Wattage 120-277V  Instant  Normal Premium Packaging

Electronic Ballast Lamp Universal Start Light Series Style
Input Output

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 e Fax (888) 966-0556 ® www.keystoneballast.com

Specifications subject to change. Last revised on 6.15.15
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|<E‘y§”ii-g;’NE X[F; T | TRADITIONAL

LIGHT MADE EASY

KT-WPLED35-M1-8CSB-VDIM

TRADITIONAL 35W NON-CUTOFF LED WALL PACK

DESCRIPTION
Traditional 35W Non-Cutoff LED Wall Pack | 120-277V Input |
3000-5000K | Medium-Size Bronze Housing | Glass Lens

APPLICATION

Building Mount for exterior illumination (perimeters, pathways,
loading docks, and other general security lighting
requirements)

N\ /58

LISTED

COLOR
BYEAR <o

PRODUCT FEATURES

e Traditional design matches appearance and light distribution pattern of legacy HID, optimized for one-for-one replacements
e Heavy-duty, die-cast aluminum housing with (5) available 1/2" threaded conduit hubs: (1) on back and (1) on all four sides
e Powered by Keystone O—-10V dimming LED drivers

e Keystone Color Select Technology: Adjustable CCT (3000K, 4000K, or 5000K)

e Built-in dusk-to-dawn photocell behind translucent 3/4" threaded plug with anti-yellowing agent

e Borosilicate glass lens diffuses light source and provides uniform distribution

e Covers footprint of mid-size HID wallpacks

e Ambient operating temperature: —40°C/-40°F to 50°C/122°F

e UL listed for wet locations, IP65

e 0-10V dimming, 10% min

e Power Factor: >0.95

e THD: <20%

e LED chip lifetime: L70 >100,000 hrs @ 25°C/77°F ambient fixture temp

e Meets FCC Part 15, Part B, Class A standards for conducted and radiated emissions

e Fixture impact rating IKO6

e Compatible with Keystone LED Emergency Backups

ELECTRICAL SPECIFICATIONS

Catalog Number Wattage  Lumens B';T;cleg%o Dimming CCT* Efficacy CRI Hggls(i,rrlg ‘;;}f:gte Rated Life Ec:-lfi%:fgnt
4885 Im 4400 Im 3000K 140 Im/W

KT-WPLED35-M1-8CSB-VDIM 35W 5460 Im 4910 Im 0-10v 4000K 156 Im/W >80  Bronze 120-277V 50,000 hrs 150W MH
5010 Im 4505 Im 5000K 143 Im/W

* Color Uniformity: CCT (Correlated Color Temperature) range as per guidelines outlined in ANSI C78.377-2017

Keystone Technologies ¢ Philadelphia PA e Phone (800) 464-2680 ¢ www.keystonetech.com
Specifications subject to change. Last revised on 06.16.21
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KEYSTONE

LIGHT MADE EASY

AHT ‘ TRADITIONAL

PHOTOMETRIC SPECIFICATIONS

ISOCANDELA PLOT LUMINOUS INTENSITY DISTRIBUTION FLUX DISTRIBUTION
- T 180° Zone Lumens % Luminaire
+ Forward Light 3,845 Im 79.5%
60 i 0°-30° 591 Im 12.2%
40° 120°
/ \_,-—E{_\//‘\ 30°-60° 1,673 Im 34.6%
20° T W W S e TN e 5
I/ / - ~\ \ 60°-80 1,166 Im 24.1%
0° - /‘ B S R S s \‘\ | 90° 80°-90° 416 Im 8.6%
-20° / \ \\ Back Light 507 Im 10.5%
-40° 0°-30° 210 Im 4.4%
_60° ' . 500 30°-60° 227 Im 4.7%
—80° ‘ N / 60°-80° 59 Im 1.2%
; \ - / 80°-90° 10 Im 0.2%
—80°-60° —40°-20° 0° 20° 40° 60° 80° Up Light 481 Im 9.9%
W Cd: 169 (10%) Cd: 677 (40%) 90°-100° 215 Im 4.4%
W Cd: 271 (16%) l Cd: 1,067 (63%) A diff le (50%): 111.0° o o 5
W Cd: 423 (25%) Cd: 1,693 (100%) verage diffuse angle (50%) 100°-180° 267 Im 5.5%
1 Violet CO—C180
R
2 Green C90-C270 BUG™ Rating
G60 Asymmetrical Luminare Types
Unit: cd Type I, 11, 111, IV B1 U3 G3
Quadrilateral Symmetrical Luminare Types
MOUNTING LIGHT DISTRIBUTION PATTERN iz s Lz LU e
Side view [sometric view from above; Luminaire mounted at 15' * Backlight, Uplight, Glare
ol 0.1f
L .1fc
i Y s
7] . .5 fc
: — 30 1.0 fc
20"~ 2.0 fc
P 5.0 fc
15' 10~ M 10.0 fc

30
40
50'
30
20"
100"
O . - <
10" ,
20"
30\‘
40™

50"
60"

Keystone Technologies ¢ Philadelphia PA e Phone (800) 464-2680 ¢ www.keystonetech.com
Specifications subject to change. Last revised on 06.16.21
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KE‘YE-‘E-Z’DNE XFiT ‘ TRADITIONAL

LIGHT MADE EASY

PHYSICAL SPECIFICATIONS

}4 14.37" ,} }4 7.32" ,} }4 14.37" ,}
U 9.29
D
GENERAL SETUP INSTRUCTIONS
GENERAL WIRING DIAGRAM
Caution: Before installing, make
certain that AC power to the
Black (Line) Purple (Dim+) fixture is off.
ack (Line ————————® Dimmi ires to 0-10V. . . .
TR <S5 Gray (Dim-) o |E'(”§21',Pngpﬁ;r§fc3m Cautl_on: The el_ectncal rating
120-277V Input : . =1 of this product is 120-277V.
Green (Ground) LED Driver Red (+) o Proaired lead Installer must confirm that there
1 Black (-) to LED load > DC Output is 120-277V at the fixture
= before installation.

PHOTOCELL ENABLE/DISABLE

This fixture is equipped with a dusk-to-dawn photocell Photocell Enable/Disable
behind the translucent knock-out (KO) cover. Adjust the

dip switch to enable (ON) or disable (OFF) the photocell

function (see illustrations to the right). Fixture comes ([
preset with photocell enabled unless otherwise noted.

|

COLOR SELECT (CCT) ADJUSTMENT G

This fixture is equipped with Color Select technology.

There is an adjustable dip switch behind the translucent

knock-out (KO) cover to change CCT between 5000K,

4000K, and 3000K (see illustrations to the right). Fixture qd
comes preset at 5000K unless otherwise noted.

@

oI

Color Select (CCT) Adjustment

Keystone Technologies ® Philadelphia PA e Phone (800) 464-2680 ¢ www.keystonetech.com
Specifications subject to change. Last revised on 06.16.21
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KE‘YE-‘E-Z’DNE XFiT ‘ TRADITIONAL

LIGHT MADE EASY

ACCESSORY (SOLD SEPARATELY)

Catalog Number Description

KTSP-10KV-C Wallpack 10kV Surge Protector, Compact Design

ORDERING INFORMATION
CATALOG NUMBER PACK QTY. EASY CODE UPC
KT-WPLED35-M1-8CSB-VDIM 1 SXE-77 843654129013

CATALOG NUMBER BREAKDOWN

KT-WPLED35-M1-8CSB-VDIM

11
1 Keystone Technologies 2 Fixture Type 5 Size 6 Style
2 Fixture Type F Flood s Small 1 Non-Cutoff
3 LED Lamp wp Wallpack M Medium 2 Full-Cutoff
4 Max Wattage . Large
5 Size
g zglle 7 CRI 8 Color 9 Color Select Designation
8 Color 8 >80 40 4000K A 3500K, 4000K, 5000K
9 Color Select Designation 9 >90 50 5000K B 3000K, 4000K, 5000K
10 Dimming cs Color Select (o 3000K, 3500K, 4000K, 5000K
11 Additional Options D 4000K, 5000K
10 Dimming 11 Additional Options
VDIM 0-10V No option
MW Microwave occupancy

Sensor Installed

12W Emergency Battery
/EMRG-12 Backup Installed

Keystone Technologies ® Philadelphia PA e Phone (800) 464-2680 ¢ www.keystonetech.com
Specifications subject to change. Last revised on 06.16.21



A19-9-E26-927-DIM

RAB | Residential

Project: Type: Prepared By: Date:

Features and Benefits
Produces rich and vibrant colors >90CRI
Energy efficient replacement for incandescent and halogen lamps
Constructed from durable plastic which lowers risk of breakage

Rated for use in enclosed and open fixtures in dry or damp
locations

Frosted lens produces smooth diffuse light

Longer lifespan compared to legacy equivalents minimizes
replacement and maintenance costs

ENERGY STAR Compliant, Title 20 Compliant

TITLE

CA20

COMPLIANT

Technical Specifications

ENERGY STAR

Dimmable with common dimmer types (check compatibility list)

Performance L70 Lifespan: Other
Product Type: 25,000 Hours Equivalency:
A-Line Dimmable: 60W Incandescent

Input Wattage:

Yes, down to 10%

Warranty (Years):

9w Construction RAB warrants that our LED products will be free
800 A19 to the end user, including coverage of light
crcacy:
84 Im/W E26 terms and conditions found at
Color Temperature: Beam Angle: rablighting.com/warranty.
2700K Soft White 230° Electrical
CRI: For Use Outdoors in Open Fixtures: Power Factor:
90 No 0.9

Operating Temperature:

-20°C - 45°C

Input Voltage:

120V

Need help? Tech help line: (888) 722-1000 Email: sales@rablighting.com Website: www.rablighting.com
Copyright © 2021 RAB Lighting All Rights Reserved Note: Specifications are subject to change at any time without notice
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https://www.rablighting.com/legal#warranty

A19-9-E26-927-DIM

Technical Specifications (continued)

Electrical

Operating Frequency:

60 Hz

Electrical Characteristics

Flicker:
<30%

Compliance

UL Listed:

Yes

ENERGY STAR V2.0:

This product is ENERGY STAR® Version 2.0
Certified

Dimension

Case and Pallet Dimensions

QTY LENGTH (in) WIDTH (in) HEIGHT (in)
CASE 12 10 7.6 5.2
PALLET 3456 45.4 40 47.1

Light Distribution

RAB | Residential

Energy Star ID:
2330069
CEC Status:

Lawful for sale in California

Need help? Tech help line: (888) 722-1000 Email: sales@rablighting.com Website: www.rablighting.com
Copyright © 2021 RAB Lighting All Rights Reserved Note: Specifications are subject to change at any time without notice
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KEYSTONE 1ISmaAaRTDRIVE LEDF

PLUG & PLAY WITH BALLAST

KT-LED8T8-24GC-840-S

T8 LED LAMP

DESCRIPTION B © ®uwe B2 5L
8W T8 LED | 4000K | >80 CRI | High Efficiency | Ballast Compatible

LAMP TYPE: Linear

BULB TYPE: T8 LED e
BASE TYPE: G13 (Medium Bi-Pin) =~ b
WATTAGE: 8W 2
COLOR TEMPERATURE: 4000K e
L YO,
COLOR RENDERING INDEX (CRI): >80 's"“‘"'uw.% =~
WARRANTY: 5 Years 5
PRODUCT FEATURES
e Compatible with Most Instant and Program Start Electronic T8 Ballasts, ¢ Frosted Lens Eliminates Pixelation
Contact Keystone for Ballast Compatibility List e Operating Temperature: -20°C/-4°F to 45°C/113°F
e Direct Replacement for F17T8 Fluorescent Lamps e 100+ Lumens per Watt (Bare Lamp Efficacy)
e UL Listed; Listed on DLC QPL e Suitable for Dry and Damp Locations
e 50,000+ Hour Lifetime e Improved Lamp Durability with Shatterproof Coated Glass
e Environmentally Friendly: No Mercury Used e NSF Listed: NSF/ANSI Standard 2 - Food Equipment
e |nstant Startup
OPERATING SPECIFICATIONS
ELECTRICAL AND PERFORMANCE CHARACTERISTICS
System Wattage* Initial Lumens* Nominal
Bare Lamp Nominal Lamp Beam Bare Lamp  Power Max.
Input Voltage CRI Wattage Lumens 0.78BF 0.88BF 1.18BF 0.78BF 0.88BF 1.18BF Angle Efficacy Factor THD
Ballast Dependent >80 8w 1150 Im 9.3W 10.4W  143W 1110Im 1235Im 16101m  220° 127.0 >0.9 20%

* Nominal values. Actual values may vary depending on electronic ballast used.

RATED LIFE
L70 (Hours) 50,000

POLAR CANDELA DISTRIBUTION

Maximum Candela = 1248.55
SPIE(?TRAL DISTRIBUTION Located at Horizontal Angle = 0,
. Flux (W/nm) Vertical Angle O
| 1. Violet Vertical Plane through Horizontal
0.8 Angles (90-270)
= 06+ 2. Green Vertical Plane through Horizontal
E™ Angles (0-180)
=
2 o0af o
Beam Angle: 220
0.2~ Visible Light Area: 325°
0.0 | | | |
350 425 500 575 650 725 800
Wavelength (nm)

Keystone Technologies ® 1390 Welsh Road, North Wales, PA 19454 e Phone (800) 464-2680 ® Fax (888) 966-0556 ® www.keystonetech.com

Specifications subject to change. Last revised on 12.29.16
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KEYSTONE 1ISmaAaRTDRIVE LEDF

PLUG & PLAY WITH BALLAST

KT-LED8T8-24GC-840-S

T8 LED LAMP

WIRING

Plug and Play: Simply replace the existing fluorescent lamp with Keystone Smart Drive LED lamp. No changes to the existing fluorescent
ballast wiring needed. For ballast compability questions, please contact Keystone.

PHYSICAL CHARACTERISTICS
LAMP DIMENSIONS

< A > A (Illuminated Length) 20.68”
LTc B (Body Length) 23.19”
[ B > C (Diameter) 1.00"
NOMINAL LENGTH: 24" BASE TYPE: G13 (Medium Bi-Pin)
ORDERING INFORMATION
ORDER CODE PACKAGING STYLE PACK QTY. ITEM STATUS
KT-LED8T8-24GC-840-S-CP Carton Pack (Egg Crate Packaging) 25 Quick Ship
KT-LED8T8-24GC-840-S-DP Distributor Pack (Individual Cartons) 20 Quick Ship

CATALOG NUMBER BREAKDOWN
KT-LED8T8-24GC-840-S-CP
| 1 1 | L | 1 11 |1 Il 1 1 1 1 |
Keylstone LED I!amp Wage La!np Norrl1inal Shattelrproof 8(!0 Collor Smlart Pacllaging

Technologies Type Length Coated Glass Series Temp. Drive Style
(Inches) Series

Keystone Technologies ® 1390 Welsh Road, North Wales, PA 19454 e Phone (800) 464-2680 ® Fax (888) 966-0556 ® www.keystonetech.com

Specifications subject to change. Last revised on 12.29.16
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1ISmarRTDRIVE LEDE

PLUG & PLAY WITH BALLAST

KT-LED15T8-48GC-840-S

T8 LED LAMP

DESCRIPTION
15W T8 LED | 4000K | >80 CRI | High Efficiency | Ballast Compatible

LAMP TYPE: Linear

BULB TYPE: T8 LED

BASE TYPE: G13 (Medium Bi-Pin)
WATTAGE: 15W

COLOR TEMPERATURE: 4000K
COLOR RENDERING INDEX (CRI): >80
WARRANTY: 5 Years

PRODUCT FEATURES

e Compatible with Most Instant and Program Start Electronic T8 Ballasts,
Contact Keystone for Ballast Compatibility List

e Direct Replacement for the Following Fluorescent Lamps: F32T8/32W,
F32T8/30W, F32T8/28W, F32T8/25W

e UL Listed; Listed on DLC Qualified Product List

e 50,000+ Hour Lifetime

e Environmentally Friendly: No Mercury Used

RoHSH
@ ”@“s LISTED  Compliant yxx@rﬁu@
M::: =
ReySr
'S”“M:T.TL:I s
~

e |nstant Startup

e Frosted Lens Eliminates Pixelation

e Operating Temperature: -20°C/-4°F to 45°C/113°F

e 110+ Lumens per Watt (Bare Lamp Efficacy)

e Suitable for Dry and Damp Locations

e Improved Lamp Durability with Shatterproof Coated Glass
e NSF Listed: NSF/ANSI Standard 2 - Food Equipment

OPERATING SPECIFICATIONS

ELECTRICAL AND PERFORMANCE CHARACTERISTICS

System Wattage*
Bare Lamp Nominal Lamp
CRI Wattage Lumens 0.78BF

Ballast Dependent >80 15W 2200 Im 15.8W
* Nominal values. Actual values may vary depending on electronic ballast used.

0.88BF
17.5W

1.18BF
24.1W

Input Voltage

RATED LIFE

L70 (Hours) 50,000

Initial Lumens* Visisble Nominal
Light Bare Lamp  Power Max.
0.78BF 0.88BF 1.18BF Area Efficacy Factor THD
1965 Im 2185Im 2825 Im 325° 147 >0.9 20%

POLAR CANDELA DISTRIBUTION

SPECTRAL DISTRIBUTION
1.0

s Flux (W/nm)

0.8~

0.6

Flux (W/nm)

041

0.2~

0.0 | | | |
350 425 500 575 650 725
Wavelength (nm)

800

Maximum Candela = 1248.55
Located at Horizontal Angle = 0,
Vertical Angle O

1. Violet Vertical Plane through Horizontal
Angles (90-270)

2. Green Vertical Plane through Horizontal
Angles (0-180)

Beam Angle: 220°

Visible Light Area: 325°

Keystone Technologies ¢ 1390 Welsh Road, North Wales, PA 19454 e Phone (800) 464-2680 ® Fax (888) 966-0556 ® www.keystonetech.com

Specifications subject to change. Last revised on 12.29.16
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KEYSTONE 1ISmaAaRTDRIVE LEDF

PLUG & PLAY WITH BALLAST

KT-LED15T8-48GC-840-S

T8 LED LAMP

WIRING

Plug and Play: Simply replace the existing fluorescent lamp with Keystone Smart Drive LED lamp. No changes to the existing fluorescent
ballast wiring needed. For ballast compability questions, please contact Keystone.

PHYSICAL CHARACTERISTICS
LAMP DIMENSIONS

N A > A (Illuminated Length) 44.70"
LTc B (Body Length) 47.15"
[ B > C (Diameter) 1.00"
NOMINAL LENGTH: 48" BASE TYPE: G13 (Medium Bi-Pin)
ORDERING INFORMATION
ORDER CODE PACKAGING STYLE PACK QTY. ITEM STATUS
KT-LED15T8-48GC-840-S-CP Carton Pack (Egg Crate Packaging) 25 Quick Ship
KT-LED15T8-48GC-840-S-DP Distributor Pack (Individual Cartons) 20 Quick Ship

CATALOG NUMBER BREAKDOWN
KT-LED1578-48GC-840-S-CP
| 1 1 ] 1 11 | | 11 | 1 Il 1 1 1 1 |
Keylstone LED I!amp Wat!age Lalnp Non!inal Shattelrproof 8(I)O CoIIor Smlart Pacliaging

Technologies Type Length Coated Glass Series Temp. Drive Style
(Inches) Series

Keystone Technologies ¢ 1390 Welsh Road, North Wales, PA 19454 e Phone (800) 464-2680 ® Fax (888) 966-0556 ® www.keystonetech.com

Specifications subject to change. Last revised on 12.29.16



TECHBRITE

SAVING ENERGY IN THE BEST POSSIBLE LIGHT

RETRO STRIP—LED TUBES

FEATURES:

e Retro kit includes : sockets, socket
bracket, channel cover, screws,
guarterturns

e Quick & simple installation

e Tool-less channel cover for easy
installation

e Energy & operational savings
e Availablein 4 and 8 options
e Save install time with optional prewiring

e Limited warranty: 5years on luminaire

MADE IN

s p® THE USA
A MADEOFUSAND‘

S IMPORTED PARTS

C u

PROJECT NAME:

NOTES:

PART NUMBER:

DATE:

PRODUCT DESCRIPTION:

TechBrite's most popular industrial retrofit kit, the

LED Tube Retro Strip, is a simple installation process.
It includes all the items needed to convert an

existing strip fixture to a CSA-approved LED tube
fixture. Replace your existing T12 or T8 fixtures with
the LED Tube Retro Strip from TechBrite. The LED
Tube Retro Strip is designed specifically for 4 foot

LED tubes up to 22w and is available for 4 or 8 foot
fixtures. The 4 foot retro features 1,2 or 3 lamp

options. The 8 foot retro features 2, 4 or 6 lamp
options. This kit is sold with or without LED tubes

and available with ballast cover or reflector. The
TechBrite LED Tube Retro Strip is a fast, easy, and
economical solution to upgrading existing fixtures.

PERFORMANCE SPECIFICATION:

Lumens 3 Lamp Max (4') /6 Lamp Max (8)
Watts 4' = 66w Max / 8' = 132w Max
LPW See TLED Specification

Color See TLED Specification

CRI See TLED Specification

L70 See TLED Specification

L85 See TLED Specification

Max Ambient Temp

See TLED Specification

Min Ambient Temp

See TLED Specification

Dimming

See TLED Specification

Driver Voltage

See TLED Specification

Chip

See TLED Specification

Driver

See TLED Specification

www.techbrite.com |513-772-5070| Cincinnati, OH | info@techbrite.com




TECHBRITE

SAVING ENERGY IN THE BEST POSSIBLE LIGHT

Retro Strip—LED Tubes

Commercial/Industrial

— 96.00 -
I |
p—— © ) ce =
926 @ o -©-(0) E . e'@-;
I [
48.00
= = ® _ ® 0o =
450 |oorO o0 o oo = 0 ) OC o w0 Oreo-
— oo ®© ® co =1
9.26
‘/—\ -
* Channel dimensions shown for reference oo \_ oo
only. Existing fixture may not correspond 3.56 AN
with dimension shown. L /ﬁ'i\ \\
@] ‘ \
Series | Length Width # of Tubes [ype | Socket Type Reflector Wiring* Lamp Type
R| Retro [4] 4Foot [4| 425 BallastCvr | FourFoot |SS|| -E0 | x || Shunted | BCXX ||BallastCur | 00PO | Pre Wired single
|| . || L end with
8| 8Foot | 5 5" Ballast Cvr 1 1 lamp U [ Unshunted | WRXX White 0000 (| None BLANK unshunted
— — sockets
9 9" Reflector 2| 2lamp MRXX Miro 4
Wired
3| 3lamp XXXX None opposing
i WOE ends with
Eight Foot shunted
2| 2lamp sockets
4 (| 4lamp
? 6l * Prewired includes:
amp wire & disconnect
* No wiring includes:
FREQUENTLY ORDERED PART NUMBERS: disconnect & no wires
Part Number Description Dimensions Weight
R442SSUBCXX00P0 4' Retro Strip - LED Tubes 2 Lamp - Ballast Cover 48.00 x 4.50 x 3.56 2.91 Ibs
R492SSUWRXX00P0O | 4' Retro Strip - LED Tubes 2 Lamp - White Reflector 48.00 x 9.26 x 3.56 1.64 Ibs
R842SSUBCXX00P0 8' Retro Strip - LED Tubes 2 Lamp - Ballast Cover 48.00 x 4.50 x 3.56 5.82 Ibs
R892SSUWRXO00PO 8' Retro Strip - LED Tubes 2 Lamp - White Reflector 48.00 x 9.26 x 3.56 3.28 Ibs
R844SSUBCXX00P0 8' Retro Strip - LED Tubes 4 Lamp - Ballast Cover 48.00 x 4.50 x 3.56 5.88 Ibs
R894SSUWRXX00PO 8' Retro Strip - LED Tubes 4 Lamp - White Reflector 48.00 x 9.26 x 3.56 3.35Ibs

www.techbrite.com |513-772-5070| Cincinnati, OH | info@techbrite.com

TECHBRITE

SAVING ENE
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S Zy KTEB-232-UV-IS-L-P

KEYSTONE T8 ELECTRONIC BALLAST -
(@ BoHeH  SVEAR

DESCRIPTION
2xF32T8 1 120-277 Multi-Voltage | HPF | Instant Start

STARTING METHOD: Instant

LAMP CONNECTION: Parallel

INPUT VOLTAGE: 120-277VAC +£10%
INPUT FREQUENCY: 50/60 Hz
POWER FACTOR: High

WARRANTY: 5 Years

PRODUCT FEATURES

e 2014 DOE Compliant e Meets ANSI Standard C82.11 and C62.41
* Sound Rated: A e UL, cUL Listed Class P, Type 1 Outdoor

e Maximum Ambient Temperature: 105°F, 40°C e Anti-Striation Circuitry

e Maximum Case Temperature: 167°F, 75°C e Type HL

Meets FCC Part 18 (Class A) Non-Consumer Limits

ELECTRICAL SPECIFICATIONS

LAMP TYpE  NO-OF  INPUT INPUT  INPUT CURRENT POWER  BALLAST BALLAST MAX CREST  MIN START  WIRING
LAMPS  VOLTS WATTS (AMPS) FACTOR FACTOR EFFICACY FACTOR THD%  FACTOR TEMP DIAGRAM

5 120 48.5 0.42 >0.9 0.78 1.61 10 <1.7 0°F, -18°C F2-4

F32T8 277 48.0 0.18 >0.9 0.78 1.63 10 <1.7 0°F, -18°C F2-4
(32w) . 120 30.0 0.25 >0.9 0.92 3.06 10 <1.7 0°F, -18°C F1-4
277 30.3 0.12 >0.9 0.92 3.04 12 <1.7 0°F, -18°C F1-4

. 120 45.8 0.39 >0.9 0.78 1.70 10 <1.7 60°F, 16°C F2-4

F32T8 277 45.2 0.17 >0.9 0.78 1.73 12 <1.7 60°F, 16°C F2-4
(30W) " 120 29.0 0.24 >0.9 0.92 3.17 10 <1.7 60°F, 16°C F1-4
277 29.0 0.11 >0.9 0.92 3.17 15 <1.7 60°F, 16°C F1-4

. 120 44.9 0.38 >0.9 0.78 1.74 10 <1.7 60°F, 16°C F2-4

F32T8 277 44.5 0.17 >0.9 0.78 1.75 12 <1.7 60°F, 16°C F2-4
(28W) ) 120 27.8 0.23 >0.9 0.92 3.31 10 <1.7 60°F, 16°C F1-4
277 28.1 0.11 >0.9 0.92 3.28 15 <1.7 60°F, 16°C F1-4

5 120 43.6 0.36 >0.9 0.78 1.79 10 <1.7 60°F, 16°C F2-4

F32T8 277 43.2 0.16 >0.9 0.78 1.81 12 <1.7 60°F, 16°C F2-4
(25W) | 120 26.4 0.22 >0.9 0.92 3.48 10 <1.7 60°F, 16°C F1-4
277 27.0 0.10 >0.9 0.92 3.41 15 <1.7 60°F, 16°C F1-4

5 120 43.6 0.36 >0.9 0.80 1.83 10 <17 0°F, -18°C F2-4

Fo5T8 277 43.2 0.16 >0.9 0.80 1.85 12 <1.7 0°F, -18°C F2-4
, 120 26.4 0.22 >0.9 0.94 3.56 10 <1.7 0°F, -18°C F1-4

277 27.0 0.10 >0.9 0.94 3.48 15 <1.7 0°F, -18°C F1-4

2 120 27.2 0.22 >0.9 0.80 2.94 10 <1.7 0°F, -18°C F2-4

S 277 27.5 0.11 >0.9 0.80 2.91 12 <1.7 0°F, -18°C F2-4
" 120 19.0 0.16 >0.9 1.05 5.53 12 <1.7 0°F, -18°C F1-4

277 19.4 0.08 >0.9 1.05 5.41 15 <1.7 0°F, -18°C F1-4

O ) 120 37.4 0.31 >0.9 0.90 2.41 10 <1.7 0°F, -18°C F1-4
277 37.0 0.14 >0.9 0.90 2.43 12 <1.7 0°F, -18°C F1-4

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 ¢ Fax (888) 966-0556 ¢ www.keystoneballast.com

Specifications subject to change. Revised 6.15.15
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KEYSTONE KTEB-232-UV-IS-L-P

T8 ELECTRONIC BALLAST

Version D1

PHYSICAL SPECIFICATIONS

CASE DIMENSIONS STANDARD LEAD LENGTH* CASE MATERIAL: Steel
LENGTH 9.50” WHITE 25"
- WIDTH 1.30” BLACK 25" Lead wires are
g HEIGHT 1.18” BLUE 317 18.AWG 105 C/600V,
L MOUNTING  9.00” RED 45" solid copper.

CASE STYLE L4

* Consult Keystone for special lead length requirements.

WIRING DIAGRAMS

F1-4 F2-4
’—El LAMP III— EI LAMP l]—
+—1  LAMP
RED
BALLAST
BLACK BLUE
HNE J—_ BALLAST [
WHITE — BLUE BLACK BLUE
FOR 1 LAMP OPERATION, CAP BLUE HINE p— BLUE
LEAD, INSULATE TO 600V WHITE —
ORDERING INFORMATION
ORDER CODE PACKAGING STYLE PACK QTY. ITEM STATUS
KTEB-232-UV-IS-L-P-CP Carton Pack 19 Quick Shi
uic i
KTEB-232-UV-IS-L-P-DP Distributor Pack P

NOTE: Version D1 (Manufacturing Revision). Prior versions of this ballast exist. Spec sheets for prior versions available upon request.
Contact Keystone for details.

CATALOG NUMBER BREAKDOWN

KTE B.'L%.3 2-UV-1S-L-P-CP

Keystone Technologies 2 32 Universal Instant Low  Premium Packaging
Electronic Ballast Lamps Watts Voltage Start Ballast ~ Series Style
Factor

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 ¢ Fax (888) 966-0556 ¢ www.keystoneballast.com

Specifications subject to change. Revised 6.15.15


http://www.keystoneballast.com/
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KEYSTONE KTEB-232-UV-IS-N-P

T8 ELECTRONIC BALLAST

Version D1

DESCRIPTION (@) ROHOE SVEAR
2 x F32T81120-277 Multi-Voltage | HPF | Instant Start

STARTING METHOD: Instant Start

LAMP CONNECTION: Parallel

INPUT VOLTAGE: 120-277Vac £10%

INPUT FREQUENCY: 50/60 Hz

POWER FACTOR: High

WARRANTY: 5 Years

e 2014 DOE Compliant e Max. Output Voltage: 600V

e Sound Rated: A e Max. Voltage to Ground: 600V

e Maximum Case Temperature: 167°F, 75°C e UL, cUL Listed Class P, Type 1 Outdoor
e Meets FCC Part 18 (Class A) Non-Consumer Limits e Anti-Striation Circuitry

e Meets ANSI Standard C82.11 and C62.41 e Type HL

ELECTRICAL SPECIFICATIONS

LAMP NO. OF INPUT INPUT NOMINAL POWER BALLAST BALLAST EFFICACY MAX CREST MIN. START WIRING

TYPE LAMPS VOLTS WATTS LINE AMPS FACTOR FACTOR FACTOR THD (%) FACTOR TEMP. DIAGRAM
5 120V 54.4 0.48 >0.90 0.88 1.62 10 <1.70 0°F/-18°C F2-4
F32T8 277V 585 0.21 >0.90 0.88 1.64 10 <1.70 0°F/-18°C F2-4
(32W) 1 120V 35.2 0.29 >0.90 1.04 2.96 10 <1.70 0°F/-18°C F1-4
277V 5.8 0.13 >0.90 1.04 2.95 12 <1.70 0°F/-18°C F1-4
2 120V 52.2 0.44 >0.90 0.88 1.69 10 <1.70 60°F/16°C F2-4
F32T8 277V 51.7 0.20 >0.90 0.88 1.70 12 <1.70 60°F/16°C F2-4
(30W) 1 120V 32.5 0.27 >0.90 1.04 3.20 10 <1.70 60°F/16°C F1-4
277V 32.4 0.12 >0.90 1.04 3.21 15 <1.70 60°F/16°C F1-4
5 120V 50.2 0.43 >0.90 0.88 1.75 10 <1.70 60°F/16°C F2-4

F32T8 277V 49.5 0.19 >0.90 0.88 1.78 12 <1.70 60°F/16°C F2-4 I

(28W) 1 120V 310 0.26 >0.90 1.05 3.38 10 <1.70 60°F/16°C F1-4
277V 30.9 0.12 >0.90 1.05 3.40 15 <1.70 60°F/16°C F1-4
P 120V 45.1 0.40 >0.90 0.89 1.97 10 <1.70 60°F/16°C F2-4
F32T78 277V 44.7 0.17 >0.90 0.89 1.9 12 <1.70 60°F/16°C F2-4
(25W) 1 120v 30.0 0.26 >0.90 1.05 3.50 10 <1.70 60°F/16°C F1-4
277V 30.0 0.12 >0.90 1.05 3.50 15 <1.70 60°F/16°C F1-4
5 120V 43.5 0.36 >0.90 0.89 2.05 10 <1.70 0°F/-18°C F2-4
Fo5T8 277V 43.1 0.16 >0.90 0.89 2.06 12 <1.70 0°F/-18°C F2-4
1 120v 28.2 0.25 >0.90 1.05 372 10 <1.70 0°F/-18°C F1-4
277V 28.0 0.12 >0.90 1.05 3.75 15 <1.70 0°F/-18°C F1-4
P 120V 30.7 0.26 >0.90 0.91 2.96 10 <1.70 0°F/-18°C F2-4
F1778 277V 30.9 0.12 >0.90 0.91 2.94 12 <1.70 0°F/-18°C F2-4
1 120V 22.0 0.19 >0.90 1.07 4.86 12 <1.70 0°F/-18°C F1-4
277V 22.0 0.09 >0.90 1.07 4.86 15 <1.70 0°F/-18°C F1-4
5 120V 27.0 0.23 >0.90 0.66 2.44 10 <1.70 0°F/-18°C F2-4
F1578 277V 27.0 0.10 >0.90 0.66 2.44 15 <1.70 0°F/-18°C F2-4
1 120v 18.3 0.15 >0.90 0.82 4.48 12 <1.70 0°F/-18°C F1-4
277V 18.7 0.07 >0.90 0.82 4.38 18 <1.70 0°F/-18°C F1-4
FA0TS 1 120V 42.7 0.36 >0.90 1.00 2.34 10 <1.70 0°F/-18°C F1-4
277V 42.3 0.16 >0.90 1.00 2.36 15 <1.70 0°F/-18°C F1-4
5 120V 48.5 0.41 >0.90 0.90 1.86 10 <1.70 0°F/-18°C P2-3
PLL 25W 277V 48.0 0.18 >0.90 0.90 1.88 12 <1.70 0°F/-18°C P2-3
1 120V 30.9 0.26 >0.90 1.02 3.30 10 <1.70 0°F/-18°C P2-3
277V 30.9 0.12 >0.90 1.02 3.30 15 <1.70 0°F/-18°C P2-3

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 e Fax (888) 966-0556 ¢ www.keystoneballast.com

Specifications subject to change. Last revised on 6.15.15
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KEYSTONE KTEB-232-UV-IS-N-P

T8 ELECTRONIC BALLAST

Version D1
ELECTRICAL SPECIFICATIONS CONTINUED FROM PAGE 1
LAMP NO. OF INPUT INPUT NOMINAL POWER BALLAST BALLAST EFFICACY MAX CREST MIN. START WIRING
TYPE LAMPS VOLTS WATTS LINE AMPS FACTOR FACTOR FACTOR THD (%) FACTOR TEMP. DIAGRAM
5 120V 56.2 0.47 >0.90 0.93 1.65 10 <1.70 0°F/-18°C P2-3
PLL 28W 277V 56.0 0.21 >0.90 0.93 1.66 12 <1.70 0°F/-18°C P2-3
1 120V 35.9 0.31 >0.90 1.09 3.04 10 <1.70 0°F/-18°C P2-3
277V 35.9 0.13 >0.90 1.09 3.04 15 <1.70 0°F/-18°C P2-3
PLL 40W 1 120V 38.5 0.33 >0.90 0.83 2.16 10 <1.70 0°F/-18°C P2-3
277V 38.2 0.14 >0.90 0.83 2.17 15 <1.70 0°F/-18°C P2-3

Will also operate equivalent U-bend lamps.

PHYSICAL SPECIFICATIONS

CASE DIMENSIONS STANDARD LEAD LENGTHS*
LENGTH 9.50” BLACK 25" Lead wires are 18 AWG
105°C/600V, solid copper.
WIDTH 1.30” WHITE 25"
HEIGHT 1.18” BLUE 31” CASE MATERIAL: Steel
MOUNTING 9.00” RED 45"
CASE STYLE L4 *Consult Keystone for special lead length requirements.

WIRING DIAGRAMS
F1-4 F2-4 P2-3 LAMP 1 stant start T8
EI l] _EI B:‘ nstant star
Sallly LAMP ballasts require
J the use of either
BALLAST [ TR — ]}L shunted sockets

7

BLACK ST0E or a sockets with a
BLACK] J_ RED -
LINE p— BALLAST BALLAST lee manual wire shunt
WHITE — BLUE (or “bridge”)
BLACK BLUE or “briage”).
LINE BLACK e BLUE
FOR 1 LAMP OPERATION, CAP BLUE BLUE LINE BLUE
LEAD, INSULATE TO 600V WHITE WHITE —

CAP OFF BLUE LEAD FOR 1 LAMP APPLICATION

ORDERING INFORMATION

ORDER CODE PACKAGING STYLE PACK QTY. ITEM STATUS
KTEB-232-UV-IS-N-P-DP Distributor Pack 10 Quick Ship
KTEB-232-UV-IS-N-P-CP Carton Pack 10 Active

NOTE: Version D1 (Manufacturing Revision). Prior versions of this ballast exist. Spec sheets for prior versions available upon request.
Contact Keystone for details.

CATALOG NUMBER BREAKDOWN

KTEB-232-UV-IS-N-P-DP

Keystone Technologies 2 Wattage Universal Instant  Normal Premium Packaging
Electronic Ballast Lamp Voltage Start Ballast Series Style
Factor

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 ® Fax (888) 966-0556 ¢ www.keystoneballast.com

Specifications subject to change. Last revised on 6.15.15
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S Zy KTEB-332-UV-IS-L-P

KEYSTONE T8 ELECTRONIC BALLAST -
(@ BoHeH  SVEAR

DESCRIPTION
3xF32T8 | 120-277 Multi-Voltage | HPF | Instant Start

STARTING METHOD: Instant

LAMP CONNECTION: Parallel

INPUT VOLTAGE: 120-277VAC +10% : -
: S STONE

INPUT FREQUENCY: 50/60Hz ‘ KENYO

POWER FACTOR: High

WARRANTY: 5 Years

PRODUCT FEATURES
e 2014 DOE Compliant

Meets ANSI Standard C82.11 and C62.41

* Sound Rated: A e UL, cUL Listed Class P, Type 1 Outdoor
e Maximum Ambient Temperature: 105°F, 40°C e Anti-Striation Circuitry
e Maximum Case Temperature: 167°F, 75°C e Type HL

Meets FCC Part 18 (Class A) Non-Consumer Limits

ELECTRICAL SPECIFICATIONS

LavP Type  NO-OF  INPUT INPUT  INPUT CURRENT POWER  BALLAST BALLAST MAX CREST  MIN START  WIRING

LAMPS  VOLTS WATTS (AMPS) FACTOR FACTOR EFFICACY FACTOR THD%  FACTOR TEMP DIAGRAM
3 120 73.5 0.63 >0.9 0.78 1.06 10 <1.7 0°F, -18°C F3-2
F32T8 277 72.1 0.27 >0.9 0.78 1.08 10 <1.7 0°F, -18°C F3-2
(32wW) ) 120 55.7 0.47 >0.9 0.90 1.62 10 <1.7 0°F, -18°C F2-5
277 55.1 0.20 >0.9 0.90 1.63 12 <1.7 0°F, -18°C F2-5
3 120 67.0 0.57 >0.9 0.78 1.16 10 <1.7 60°F, 16°C F3-2
F32T8 277 66.0 0.25 >0.9 0.78 1.18 12 <1.7 60°F, 16°C F3-2
(30wW) ) 120 50.1 0.42 >0.9 0.90 1.80 10 <1.7 60°F, 16°C F2-5
277 49.8 0.19 >0.9 0.90 1.81 12 <1.7 60°F, 16°C F2-5
3 120 66.2 0.56 >0.9 0.78 1.18 10 <1.7 60°F, 16°C F3-2
F32T8 277 65.2 0.24 >0.9 0.78 1.20 12 <17 60°F, 16°C F3-2
(28W) ) 120 47.7 0.42 >0.9 0.90 1.89 10 <17 60°F, 16°C F2-5
277 48.7 0.19 >0.9 0.90 1.85 12 <1.7 60°F, 16°C F2-5
120 57.7 0.50 >0.9 0.78 1.35 10 <17 60°F, 16°C F3-2
F3278 3 277 57.3 0.22 >0.9 0.78 1.36 12 <17 60°F, 16°C F3-2
(25W) 5 120 46.6 0.39 >0.9 0.90 1.93 10 <1.7 60°F, 16°C F2-5
277 46.4 0.17 >0.9 0.90 1.94 12 <17 60°F, 16°C F2-5
120 57.7 0.48 >0.9 0.78 1.35 10 <17 0°F, -18°C F3-2
Fo5T8 3 277 57.3 0.21 >0.9 0.78 1.36 12 <1.7 0°F, -18°C F3-2
) 120 42.9 0.36 >0.9 0.90 2.10 10 <1.7 0°F, -18°C F2-5
277 42.8 0.16 >0.9 0.90 2.10 12 <1.7 0°F, -18°C F2-5
3 120 40.6 0.33 >0.9 0.80 1.97 10 <1.7 0°F, -18°C F3-2
F1718 277 40.7 0.15 >0.9 0.80 1.97 12 <1.7 0°F, -18°C F3-2
) 120 31.1 0.26 >0.9 0.92 2.96 10 <1.7 0°F, -18°C F2-5
277 31.3 0.12 >0.9 0.92 2.94 12 <1.7 0°F, -18°C F2-5
Fa0T8 ) 120 66.4 0.57 >0.9 0.84 1.27 10 <1.7 0°F, -18°C F2-5
277 65.4 0.24 >0.9 0.84 1.28 12 <1.7 0°F, -18°C F2-5

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 ¢ Fax (888) 966-0556 ¢ www.keystoneballast.com

Specifications subject to change. Revised 6.15.15
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S Zy KTEB-332-UV-IS-L-P

KEYSTONE T8 ELECTRONIC BALLAST

Version D1

PHYSICAL SPECIFICATIONS

CASE DIMENSIONS STANDARD LEAD LENGTH* CASE MATERIAL: Steel
LENGTH 9.50” WHITE 25"
- WIDTH 1.30” BLACK 25" Lead wires are
(o e e e amDee
: RED 37"
CASE STYLE L4 * Consult Keystone for special lead length requirements.
WIRING DIAGRAMS
F2-5 F3-2
—1 LAMP [ LAMP  [—
i LAMP LAMP
LAMP
BALLAST ﬁ
BLACK J_ BLUE BALLAST ﬂ
|_|NEWHITE = BLUE BLACK BLUE
TBIUE HIE WHITE J__ BLUE
FOR 2 LAMP OPERATION, CAP UNUSED — BLUE
BLUE LEAD, INSULATE TO 600V
ORDERING INFORMATION
ORDER CODE PACKAGING STYLE PACK QTY. ITEM STATUS
KTEB-332-UV-I1S-L-P-CP Carton Pack ) )
o 10 Quick Ship
KTEB-332-UV-IS-L-P-DP Distributor Pack

NOTE: Version D1 (Manufacturing Revision). Prior versions of this ballast exist. Spec sheets for prior versions available upon request.
Contact Keystone for details.

CATALOG NUMBER BREAKDOWN

KTE B.'3.3 2-UV-1S5-L-P-CP

Keystone Technologies 3 32 Universal Instant Low  Premium Packaging
Electronic Ballast Lamps Watts Voltage Start Ballast ~ Series Style
Factor

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 ¢ Fax (888) 966-0556 ¢ www.keystoneballast.com

Specifications subject to change. Revised 6.15.15


http://www.keystoneballast.com/
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KEYSTONE KTEB-332-UV-IS-N-P

T8 ELECTRONIC BALLAST

ENGINEERED LIGHTING SOLUTIONS .
Version D1

DESCRIPTION (@ B SYEAR
3 x F32T8 | 120-277 Multi-Voltage | High Power Factor | Instant Start

STARTING METHOD: Instant Start

LAMP CONNECTION: Parallel

INPUT VOLTAGE: 120-277Vac £10%

INPUT FREQUENCY: 50/60 Hz

POWER FACTOR: High

WARRANTY: 5 Years

e 2014 DOE Compliant e Max. Output Voltage: 600V

e Sound Rated: A e Max. Voltage to Ground: 600V

e Maximum Case Temperature: 167°F, 75°C e UL, cUL Listed Class P, Type 1 Outdoor
e Meets FCC Part 18 (Class A) Non-Consumer Limits e Anti-Striation Circuitry

e Meets ANSI Standard C82.11 and C62.41 e Type HL

ELECTRICAL SPECIFICATIONS

LAMP NO. OF INPUT INPUT NOMINAL POWER BALLAST BALLAST EFFICACY MAX CREST MIN. START WIRING

TYPE LAMPS VOLTS WATTS LINE AMPS FACTOR FACTOR FACTOR THD (%) FACTOR TEMP. DIAGRAM
3 120V 83.6 0.73 >0.90 0.88 1.05 10 <1.70 0°F/-18°C F3-2
F32T8 277V 82.6 0.30 >0.90 0.88 1.07 10 <1.70 0°F/-18°C F3-2
(32W) 5 120V 62.5 0.53 >0.90 1.03 1.65 10 <1.70 0°F/-18°C F2-5
277V 61.6 0.23 >0.90 1.03 1.67 10 <1.70 0°F/-18°C F2-5
3 120V 76.6 0.64 >0.90 0.88 1.15 10 <1.70 60°F/16°C F3-2
F32T8 277V 76.1 0.28 >0.90 0.88 1.16 12 <1.70 60°F/16°C F3-2
(30W) 5 120V 58.9 0.50 >0.90 1.03 1.75 10 <1.70 60°F/16°C F2-5
277V 58.2 0.22 >0.90 1.03 1.77 12 <1.70 60°F/16°C F2-5
3 120V 74.9 0.60 >0.90 0.88 1.17 10 <1.70 60°F/16°C F3-2

F32T8 277V 738 0.26 >0.90 0.88 1.20 10 <1.70 60°F/16°C F3-2 |

(28W) » 120V 57.0 0.48 >0.90 1.03 1.81 10 <1.70 60°F/16°C F2-5
277V 56.4 0.21 >0.90 1.03 1.83 10 <1.70 60°F/16°C F2-5
3 120V 63.7 0.57 >0.90 0.88 1.38 10 <1.70 60°F/16°C F3-2
F32T8 277V 62.8 0.25 >0.90 0.88 1.40 12 <1.70 60°F/16°C F3-2
(25W) 5 120V 52.6 0.44 >0.90 1.04 1.98 10 <1.70 60°F/16°C F2-5
277V 52.4 0.20 >0.90 1.04 1.98 12 <1.70 60°F/16°C F2-5
3 120V 63.7 0.55 >0.90 0.89 1.40 10 <1.70 0°F/-18°C F3-2
Fo5T8 277V 62.8 0.23 >0.90 0.89 1.42 12 <1.70 0°F/-18°C F3-2
5 120V 48.2 0.40 >0.90 1.05 2.18 10 <1.70 0°F/-18°C F2-5
277V 47.8 0.18 >0.90 1.05 2.20 12 <1.70 0°F/-18°C E2:5
3 120V 45.6 0.38 >0.90 0.91 2.00 10 <1.70 0°F/-18°C F3-2
F1778 277V 45.4 0.17 >0.90 0.91 2.00 12 <1.70 0°F/-18°C F3-2
5 120V 34.8 0.29 >0.90 1.07 3.07 10 <1.70 0°F/-18°C F2-5
277V 35.0 0.14 >0.90 1.07 3.06 12 <1.70 0°F/-18°C F2-5
FA0T8 5 120V 77.3 0.66 >0.90 0.97 1.33 10 <1.70 0°F/-18°C F2-5
277V 76.6 0.28 >0.90 0.97 1.27 12 <1.70 0°F/-18°C F2-5
3 120V 72.5 0.61 >0.90 0.86 1.19 10 <1.70 0°F/-18°C P3-1
PLL 25W 277V 71.9 0.26 >0.90 0.86 1.20 12 <1.70 0°F/-18°C R3:1
5 120V 54.7 0.46 >0.90 1.01 1.85 10 <1.70 0°F/-18°C P3-1
277V 54.1 0.20 >0.90 1.01 1.87 12 <1.70 0°F/-18°C P3-1
3 120V 82.4 0.70 >0.90 0.92 1.11 10 <1.70 0°F/-18°C RS3
PLL 28W 277V 80.5 0.29 >0.90 0.92 1.14 12 <1.70 0°F/-18°C P3-1
5 120V 64.3 0.54 >0.90 1.05 1.63 10 <1.70 0°F/-18°C P3-1
277V 63.3 0.23 >0.90 1.05 1.66 12 <1.70 0°F/-18°C P3-1
PLL 40W 2 120V 68.1 0.57 >0.90 0.74 1.09 10 <1.70 0°F/-18°C P3-1
277V 67.4 0.24 >0.90 0.74 1.10 12 <1.70 0°F/-18°C P3-1

Will also operate equivalent U-bend lamps.

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 e Fax (888) 966-0556 ¢ www.keystoneballast.com

Specifications subject to change. Last revised on 6.15.15
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KEYSTONE KTEB-332-UV-IS-N-P

T8 ELECTRONIC BALLAST

Version D1

PHYSICAL SPECIFICATIONS

CASE DIMENSIONS STANDARD LEAD LENGTHS*

LENGTH 9.50" BLACK 25" Lead wires are 18 AWG
Y 105°C/600V, solid copper.
W WIDTH 1.30” WHITE 25
0 HEIGHT 1.18” BLUE 317 CASE MATERIAL: Steel
- MOUNTING 9.00” RED 37"
CASE STYLE L4 *Consult Keystone for special lead length requirements.

WIRING DIAGRAMS

2 Fee Pt Sl _:EJ Instant start T8
LAMP Ij— EI LAMP I:l |:_ ballasts require
LAMP 2 — the use of either
LAMP ' EI LAMP | E:‘ shunted sockets
— or a sockets with a
Rl BALLAST @ LAMP 3 ™ manual wire shunt
@ [ — BJ— (or “bridge”).
e BALLAST ey L G —
LNE— e gtﬂg WHITE — _BLLQELUE BALLAST [stue
YT — BLUE FOR 2 LAMP OPERATION, CAP UNUSED LINEM J_ BLUE
BLUE LEAD, INSULATE TO 600V “WHITE| — BLUE

CAP OFF ANY BLUE LEAD FOR 2 LAMP APPLICATION

ORDERING INFORMATION

ORDER CODE PACKAGING STYLE PACK QTY. ITEM STATUS
KTEB-332-UV-IS-N-P-DP Distributor Pack 10 Quick Ship
KTEB-332-UV-IS-N-P-CP Carton Pack 10 Active

NOTE: Version D1 (Manufacturing Revision). Prior versions of this ballast exist. Spec sheets for prior versions available upon request.
Contact Keystone for details.

CATALOG NUMBER BREAKDOWN

KTEB-332-UV-IS-N-P-DP

Keystone Technologies 3 Wattage Universal Instant  Normal Premium Packaging
Electronic Ballast Lamp Voltage Start Ballast ~ Series Style
Factor

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 ¢ Fax (888) 966-0556 ® www.keystoneballast.com

Specifications subject to change. Last revised on 6.15.15



KTEB-432-UV-1S-L-P

T8 ELECTRONIC FLUORESCENT

NEMA RoHSH
[T Compliant cus

PRODUCT FEATURES

STARTING METHOD: Instant INPUT VOLTAGE: 120-277VAC +10% WARRANTY: 5 Years

LAMP CONNECTION: Parallel INPUT FREQUENCY: 50/60 Hz POWER FACTOR: High
e Sound Rated: A e Meets FCC Part 18 (Class A) Non-Consumer Limits
e Minimum Starting Temperature: O°F, -18°C e Transient Protection Meets ANSI/IEEEC62.41 Cat. A
e Maximum Case Temperature: 167°F, 75°C e Ballast frequency for all listed lamps: > 40kHz

ELECTRICAL SPECIFICATIONS

4 120 98.0 0.82 0.99 <1.70 0.78 0.80 10 F4-1
277 96.0 0.35 0.98 <1.70 0.77 0.80 10 F4-1
F32T8 32W
3 120 81.0 0.68 0.99 <1.70 0.87 1.07 10 F3-3
277 78.0 0.28 0.97 <1.70 0.86 1.10 12 F3-3
A 120 92.0 0.77 0.99 <1.70 0.76 0.83 10 F4-1
277 92.0 0.33 0.98 <1.70 0.75 0.82 10 F4-1
F3278 30W
g 120 75.0 0.63 0.99 <1.70 0.82 1.09 10 F3-3
277 75.0 0.27 0.97 <1.70 0.81 1.08 12 F3-3
4 120 89.0 0.74 0.99 <1.70 0.78 0.88 10 F4-1
277 89.0 0.32 0.98 <1.70 0.77 0.87 10 F4-1
F32T8 28W
3 120 68.0 0.57 0.99 <1.70 0.79 1.16 10 F3-3
277 74.0 0.27 0.97 <1.70 0.78 1.05 12 F3-3
a 120 81.0 0.68 (899 <1.70 0.80 0.99 10 F4-1
277 83.0 0.30 0.98 <1.70 0.81 0.98 10 F4-1
F32T8 25W
. 120 67.0 0.56 0.99 <1.70 0.88 S 10 F3-3
277 69.0 0.25 0.97 <1.70 0.90 1.30 12 F3-3
4 120 76.0 0.63 0.99 <1.70 0.75 0.99 10 F4-1
277 77.0 0.28 0.98 <1.70 0.76 0.99 10 F4-1
F25T8 25W
3 120 63.0 0.53 0.99 <1.70 0.82 1.30 10 F3-3
277 63.0 0.23 0.97 <1.70 0.84 1.33 12 F3-3
a 120 56.0 0.47 0.99 <1.70 0.81 1.45 10 F4-1
277 56.0 0.20 0.96 <1.70 0.81 1.45 12 F4-1
F17T8 17W
. 120 47.0 0.39 0.99 <1.70 0.90 1.91 10 F3-3
277 47.0 0.17 0.95 <1.70 0.90 1.91 15 F3-3
120 97.0 0.81 0.99 <1.70 0.79 0.81 10 F3-3
FA0T8 40W 3
277 98.0 0.35 0.98 <1.70 0.80 0.82 10 F3-3

Keystone Technologies, LLC ® P.0O. Box 246, Ambler PA 19002 ¢ Phone (800) 464-2680 ¢ Fax (215) 628-4412  www.keystoneballast.com
Specifications subject to change. Revised 9/18/11












KTEB-432-UV-1S-L-P

T8 ELECTRONIC FLUORESCENT

WIRING DIAGRAMS

F3-3 F4-1 I:l_
: LAMP EI LAMP Instant Start T8 ballasts require
[ LAMP o[ LAMP the use of Shunted lampholders/
sockets.
-1 LAMP ﬂ i LAMP
YELLOW RED *
YELLOW BALLAST RED O LAMP j
BLUE YELLOW
L|Ngw J_— BLUE vetrow|  BALLAST Egg
WHITE J— BLACK
LiNE 1 SLuE
FOR 3 LAMP OPERATION, CAP UNUSED WHITE pu—
BLUE LEAD, INSULATE TO 600V
CASE STYLE/DIMENSIONS
LENGTH: 9.50"
WIDTH: 1.38”
HEIGHT: 1.18"

MOUNTING: 8.90”
UNIT WEIGHT: 1.23 Ibs

BLACK: 25.00”

WHITE: 25.00”

BLUE: 31.00” X 31.00”
RED: 31.00” X 31.00”
YELLOW: 45.00” X 45.00”

*Consult Keystone for special lead length requirements.

HOT SPOT LOCATION

6.5"

< : >
YELLOW 063" |RED
YELLOW RED
BLUE
BLACK BLUE
LINE
WHITE
ORDERING INFORMATION
KTEB-432-UV-IS-L-P-CP Carton 40 Quick Ship
KTEB-432-UV-IS-L-P-DP Carton 10 Quick Ship

CATALOG NUMBER BREAKDOWN

KTEB-432-UV-IS-L-P

Keystone Technologies 4 32 Universal Instant  Low NEMA
Electronic Ballast ~ Lamps Watts Voltage Input ~ Start ~ Ballast Premium
(120-277V) Factor  Series

Keystone Technologies, LLC ® P.0O. Box 246, Ambler PA 19002 ¢ Phone (800) 464-2680 * Fax (215) 628-4412  www.keystoneballast.com

Specifications subject to change. Revised 9/18/11
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KEYSTONE KTEB-432-UV-IS-N-P

T8 ELECTRONIC FLUORESCENT Version Al

@ B3N SVEAR

ENGINEERED LIGHTING SOLUTIONS

4 x F32T8 | 120-277V Input | High Power Factor | Instant Start

STARTING METHOD: Instant Start
LAMP CONNECTION: Parallel

INPUT VOLTAGE: 120-277VAC £10%
INPUT FREQUENCY: 50/60 Hz
POWER FACTOR: High

WARRANTY: 5 Years

PRODUCT FEATURES

e 2014 DOE Compliant e UL, cUL Listed, Class P, Type 1 Outdoor
e Sound Rated: A e OCV: 600V

e Maximum Case Temperature: 167°F, 75°C e Anti-Striation Circuitry

e Meets FCC Part 18 (Class A) Non-Consumer Limits e Type HL

e Meets ANSI Standard C82.11-2002 and C62.41-2002

ELECTRICAL SPECIFICATIONS

LAMP TYPE NO. OF INPUT INPUT INPUT CURRENT POWER CREST BALLAST  BALLAST EFFICACY MAXTHD MIN. START  WIRING

LAMPS VOLTS WATTS (AMPS) FACTOR FACTOR FACTOR FACTOR (%) TEMP (°FFC) ~ DIAGRAM
. 120 112 0.93 =0.98 <1.70 0.88 0.80 10 0/-18 F4-1
F32T8 277 108 0.40 =0.98 <1.70 0.88 0.81 10 0/-18 F4-1
(32w) 5 120 92 0.77 =0.98 <1.70 0.96 1.04 10 0/-18 F3-3
277 89 0.34 =0.98 <1.70 0.96 1.07 10 0/-18 F3-3
. 120 101 0.85 =0.98 <1.70 0.88 0.87 10 0/-18 F4-1
F32T8 277 100 0.37 =0.98 <1.70 0.88 0.88 10 0/-18 F4-1
(30W) 5 120 84 0.71 >0.98 <1.70 0.96 1.14 10 0/-18 F3-3
277 84 0.31 =0.98 <1.70 0.96 1.15 10 0/-18 F3-3
. 120 94 0.79 =0.98 <1.70 0.88 0.93 10 0/-18 F4-1
F3278 277 94 0.35 >0.98 <1.70 0.88 0.93 10 0/-18 F4-1
(28wW) 5 120 77 0.65 =0.98 <1.70 0.96 1.24 10 0/-18 F3-3
277 77 0.29 =0.98 <1.70 0.96 1.25 10 0/-18 F3-3
. 120 88 0.74 =0.98 <1.70 0.88 1.00 10 0/-18 F4-1
F32T8 277 88 0.33 =0.98 <1.70 0.88 1.00 10 0/-18 F4-1
(25W) 5 120 74 0.62 >0.98 <1.70 0.96 1.29 10 0/-18 F3-3
277 73 0.27 =0.98 <1.70 0.96 1.31 10 0/-18 F3-3
. 120 87 0.72 =0.98 <1.70 0.89 1.02 10 0/-18 F4-1
. 277 85 0.32 =0.98 <1.70 0.89 1.05 10 0/-18 F4-1
5 120 72 0.60 =0.98 <1.70 0.96 1.33 10 0/-18 F3-3
277 71 0.26 =0.98 <1.70 0.96 1.35 10 0/-18 F3-3
. 120 59 0.49 =0.98 <1.70 0.93 1.57 10 0/-18 F4-1
F1778 277 58 0.22 =0.98 <1.70 0.93 1.59 10 0/-18 F4-1
5 120 50 0.41 =0.98 <1.70 0.92 1.86 10 0/-18 F3-3
277 49 0.18 =0.97 <1.70 0.92 1.87 10 0/-18 F3-3
Fa0T8 5 120 114 0.95 =0.98 <1.70 0.96 0.84 10 32/0 F3-3
277 109 0.41 =0.98 <1.70 0.96 0.88 10 32/0 F3-3

* Will also operate equivalent U-bend lamps.

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 e Fax (888) 966-0556 ¢ www.keystoneballast.com

Specifications subject to change. Last revised on 6.15.15
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KEYSTONE KTEB-432-UV-IS-N-P

ENGINEERED LIGHTING SOLUTIONS T8 ELECTRONIC FLUORESCENT .
Version Al
WIRING DIAGRAM HOT SPOT LOCATION
F4-1 F3-3 YELLOW
O LAMP 0 LAMP BLrck | .06 pooow
0 LAMP T [ LAMP —| wHITE fl.lO” EEBE
0 LAMP T 0 LAMP — BLUE
Actual tc point is noted on each ballast label.
s LAMP
YELLOW YELLOW
siackl BALLAST  |[reLiow Biackl BALLAST  |[reLLow
HIE e '_E_ILJJE HIE WHITE | "ELHE
WHITE L 8Ly L B0
— RED — RED
FOR 3 LAMP OPERATION, CAP ANY BLUE
LEAD, INSULATE TO 600V.
PHYSICAL SPECIFICATIONS
CASE DIMENSIONS STANDARD LEAD LENGTHS*
50" WHITE 25" Lead wires are 18 AWG
LENGTH 9.50 105°C/600V, solid copper.
WIDTH 1.30” BLACK 25"
HEIGHT 1.10” YELLOW 46"
CASE STYLE L11 BLUE 31"

*Consult Keystone for special lead length requirements.

ORDERING INFORMATION

ORDER CODE PACKAGING STYLE PACK QTY. ITEM STATUS
KTEB-432-UV-IS-N-P-DP Distributor Pack 10 Quick Ship
KTEB-432-UV-IS-N-P-CP Carton Pack 20 Active

NOTE: Version Al (Manufacturing Revision). Prior versions of this ballast exist. Spec sheets for prior versions available upon request.
Contact Keystone for details.

CATALOG NUMBER BREAKDOWN

] | ] | 1 11 | |1 | 1 |
| I | | | | |
Keystone Technologies 4  Wattage 120-277V  Instant  Normal Premium Packaging

Electronic Ballast Lamp Universal Start Light Series Style
Input Output

Keystone Technologies ® 208 Progress Drive, Montgomeryville, PA 18936 e Phone (800) 464-2680 e Fax (888) 966-0556 ® www.keystoneballast.com

Specifications subject to change. Last revised on 6.15.15



(A L/THONIA LIGHTING'
FEATURES & SPECIFICATIONS

INTENDED USE — The BLT Best-in-Value Low Profile LED luminaire features a popular center basket design
that offersa clean, versatile style and volumetric distribution. High efficacy LED light engines deliver energy
savings and low maintenance compared to traditional sources. An extensive selection of configurations and
options make the BLT the perfect choice for many lighting applications including schools, offices and other
commercial spaces, retail, hospitals and healthcare facilities. The low profile BLT design (2-3/8") also makes
it an excellent choice for renovation projects.

CONSTRUCTION — BLT enclosure components are die-formed for dimensional consistency and painted
after fabrication with a polyester powder paint for improved performance and protection.

The reflector is finished with a high reflective matte white powder paint for improved aesthetics and
increased light diffusion.

End plates contain easy-to-position integral T-bar clips for securely attaching the luminaire to the T-grid.
For additional T-grid security, optional screw on T-bar clips are available.

Diffusers are extruded from impact modified acrylic for increased durability. Injection molded diffuser light
traps add a finished look to the diffuser ends and help seal the diffuser to the housing end plates. Optional
diffuser trim rings provide an attractive mounting for integral sensors as well as adding a decorative element
to the luminaire aesthetics.

LED boards are accessible from below; driver is accessible from the plenum.

OPTICS — Volumetric illumination is achieved by creating an optimal mix of light to walls, partitions
and vertical and horizontal work surfaces — rendering the interior space, objects and occupants in a more
balanced, complimentary luminous environment. High performance extruded acrylic diffusers conceal LEDs
and efficiently deliver light in a volumetric distribution. Four diffuser choices available - curved and square
designs with linear prisms or a smooth frosted finish.

ELECTRICAL — Long-life LEDs, coupled with high-efficiency drivers, provide superior quantity and quality
of illumination for extended service life. 90% LED lumen maintenance at 60,000 hours (L90/60,000).

Non-Configurable BLT: 0-10 volt dimming driver. Dims to 10%

Configurable BLT: available in High Efficiency (HE) versions for applications where a lower wattage (over
the standard product) is required. The High Efficiency versions deliver >130 LPW and can be specified via
the Lumen Package designations in the Ordering Information below.

eldoLED driver options deliver choice of dimming range, and choices for control, while assuring flicker-free,
low-current inrush, 89% efficiency and low EMI.

Optional integrated nLight®controls make each luminaire addressable - allowing it to digitally communicate
with other nLight enabled controls such as dimmers, switches, occupancy sensors and photocontrols. Simply
connect all the nLight enabled control devices and the BLT luminaires using standard Cat-5 cabling. Unique
plug-and-play convenience as devices and luminaires automatically discover each other and self-commission.

Lumen Management: Unique lumen management system (option N80) provides on board intelligence that
actively manages the LED light source so that constant lumen output is maintained over the system life,
preventing the energy waste created by the traditional practice of over-lighting.

Step-level dimming option allows system to be switched to 50% power for compliance with common energy
codes while maintaining fixture appearance.

Driver disconnect provided where required to comply with US and Canadian codes.

SENSOR— Integrated sensor (individual control): Sensor Switch MSD7ADCX ((Passive infrared (PIR))
or MSDPDT7ADCX ((PIR/Microphonics Dual Tech (PDT)) integrated occupancy sensor/automatic dimming
photocell allows the luminaire to power off when the space is unoccupied or enough ambient light is entering
the space. See page 2 for more details on the integrated sensor.

Integrated Sensor (nLight Wired Networking): This sensor is nLight-enabled, meaning it has the ability
to communicate over an nLight network. When wired, using CAT-5 cabling, with other nLight-enabled
sensors, power packs, or WallPods, an nLight control zone is created. Once linked to a Gateway, directly or
via a Bridge, the zone becomes capable of remote status monitoring and control via SensorView software.
See page 2 for the nLight sensor options.

INSTALLATION — The BLT’s low profile design of only 2-3/8" provides increased installation flexibility
especially in restrictive plenum applications. The BLT fits into standard 15/16” and narrow 9/16" T-grid
ceiling systems.

Suitable for damp location.

Forrecessed mounting in hard ceiling applications, Drywall Grid Adapters (DGA) are available as an accessory.
See Accessories section.

LISTINGS — CSA Certified to meet U.S. and Canadian standards. IC rated.
DesignLights Consortium® (DLC) qualified product. Not all versions of this product may be DLC qualified.

Please check the DLC Qualified Products List at www.designlights.org/QPL to confirm which versions are
qualified.

WARRANTY — 5-year limited warranty. Complete warranty terms located at
www.acuitybrands.com/CustomerResources/Terms _and _conditions.aspx

NOTE: Actual performance may differ as a result of end-user environment and application.
All values are design or typical values, measured under laboratory conditions at 25 °C.
Specifications subject to change without notice.

(atalog
Number
Notes
Type
BLT Series LED
\'\ ey
LED
AN @
L LED fficHr
Specifications

[ —C ]

Length: 23-3/4(60.3)
Width: 23-3/4(60.3)
Depth: 2-3/8 (6.0)

All dimensions are inches (centimeters) unless otherwise specified.

Mulitple Diffuser Options

ADP ‘ ADSM
Curved Ribbed Curved Smooth
) |
SDP SDSM
Square Ribbed Square Smooth

LED

2BLT-2X2





2BLT Volumetric Recessed Lighting 2'x2'

ORDERING INFORMATION Lead times will vary depending on options selected. Consult with your sales representative.

Example: 2BLT2 33L ADPT EZ1LP835

2BLT2
Series Air function Lumens’ Diffuser Voltage Driver Color temperature
2BLT2  2X2BLT | | (blank) Static Standard High Curved, Linear Prisms (blank) | MVOLT EZ1 eldoLED dims to LP830 82CRI, 3000 K
efficiency efficiency DS 1 2 1% (0-10 volt
ooty b | 8T dnnngd o
0L 2000 | e B0 | O Sq”are’ S'"ea'th"sms SLD Step-level kbbbt
BL 3300 A0LHE 4000 Diff j‘:’.’e' [“°° dmmrg’ LP930 90(RII 3000K
40L 4000 | 4SLHE 4800 | | ruserswitrimrings '
ADPT Curved, Linear Prisms LP935  90CRI, 3500K
ADSMT  Curved, Smooth LP940  90CRI, 4000K
SDPT Square, Linear Prisms LP950  90CRI, 5000K
SDSMT  Square, Smooth
Controls Occupancy Control® Options
(blank)  NonlLight® (blank) No sensor control : Individual Control EL7L 700 lumen battery pack®
N80 nLight® with 80% lumen nLight Wired Networking { MSD7ADCX PIRintegral occupancy | EL14L 1400 lumen battery pack®
management NES7 nLight™ nES 7 PR integral ii?r?]srzrir‘:mcgra]?rtg)lmam P Chicago plenum
NBOEMG  nLight® with 80% lumen occupancy sensor® : hotoce?l” BGTD Bodine Generator Transfer Device
management For use with NESPDT7 nLight™ nES PDT 7 dual : p , ) - -
generator supply EM power* technology integral © MSDPDT7ADCX PDTintegral PW51836 6 pre-wire, 3/8” diameter, 18 gauge, 1 circuit
N100 nLight® without lumen occupancy control® : occupangyégnsoywith PWS1846 6 pre-wire, 3/8” diameter, 18 gauge, 2 circuit
management NES7ADCX  nlight™ nES 7 ADCX PIR ig;?mla;'ﬁ m'gg'e‘}l'ﬂ 9 PWS1846 PWSLV Two cables: one 6' pre-wire, 3/8” diameter,
N100EMG  nLight® without lumen integral occupancy sensor 18 gauge, 2 circuits; one 6' pre-wire, 3/8”
management For use with with automatic dimming diameter, 18 gauge, purple and gray
generator supply EM power* photocell® PWS1856LV 6' pre-wire, 3/8" diameter, 18 gauge, 1 circuit
NESPDT7ADCX  nLight™ nES PDT 7 dual w/low voltage purple and grey wires
technology integral ) GLR Fast-blowing fuse®
occupancy sensor witl : o 5
automatic dimming photocell® : GMF Slow-blowing fuse
H NPLT Narrow pallet
RRL_ RELOC®-ready luminaire™
LATC Earthquake clip
DWAM Anti-Microbial paint
Accessories next page
Non-Configurable BLT Configurations
Stock/MTO | (Catalog Description * UPC Lumens | Wattage | LPW | Color Temperature | Voltage | PalletQty
Stock 2BLT2 33L ADP LP835 00889804471908 3241 30 108 3500K/82 CRI 120-277 52
2BLT2 33L ADP LP840 00889804471939 3313 30 m 4000K/82CRI 120-277 52
MTO0 2BLT233LADP 347 LP835 | 00889804569384 3241 30 108 3500K/82 CRI 347 52
2BLT233LADP 347 LP840 | 00889804569407 3313 30 m 4000K/82CRI 347 52
*0-10V Dimming to 10%.
Notes
1 Approximate lumen output.
2 Notavailable with SLD,EL7L or EL14L battery packs.
3 Notavailable with N80, N8OEMG, N100 N100EMG or occupancy control.
4 nlLight EMG option requires a connection to existing nLight network. Power is provided from a separate N80 or N100 enabled fixture.
5 Must specify diffuser with trim rings. See sensor options on page 3.
6 Requires N80, N8OEMG, N100, or NTOOEMG.
7 Only available with EZ1 driver option. 0-10v dimming wires not accessible via access plate.
8  When using pre-wire option, use PWS1846. or PWS1846 PWSLV.
9 Must specify voltage, 120 or 277.
10  For ordering logic consult: RRL_2013.
2BLT-2X2
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2BLT Volumetric Recessed Lighting 2'x2'

DGA22

Accessories: Order as separate catalog number.

Drywall grid adapter for 2x2 recessed fixture

WallPod stations

On/0ff

On/0ff & raise/lower
Graphic touchscreen
Photocell controls
Full range dimming

nLight® Control Accessories:
Order as separate catalog number. Visit www.acuitybrands.com/products/controls/nlight.

Model number
nPODM [color]
nPODM DX [color]
nPOD GFX [color]
Model number
nCM ADCX RJB

Occupancy sensors

Small motion 360°, ceiling (PIR / dual tech)
Large motion 360°, ceiling (PIR / dual tech)
Wall switch with raise/lower

(Cat-5 cable (plenum rated)

10' cable

30" cable

Model number
nCM9RJB/nCMPDT9RIB
nCM10RJB/nCM PDT 10 RJB
nWSX PDT LV DX [color]
Model number

CATS 10FT 1

CAT5 30FT )1

*237LR
*237LKH
*237LKY
*237LL7
*2371M
*237L13
*237LT5
*237L17
*237L19
*23TM4Y
*237M57
*237TM5H

Replacement Parts: Order as separate catalog number.

DBLT24 ADP LENS ASSEMBLY

DBLT24 SDP LENS ASSEMBLY

DBLT24 ADSM LENS ASSEMBLY

DBLT24 SDSM LENS ASSEMBLY

DBLT24 ADPT LENS ASSEMBLY

DBLT24 SDPT LENS ASSEMBLY

DBLT24 ADSMT LENS ASSEMBLY

DBLT24 SDSMT LENS ASSEMBLY

DBLT24 ADPT SENSOR LENS ASSEMBLY
DBLT24 SDPT SENSOR LENS ASSEMBLY
DBLT24 ADSMT SENSOR LENS ASSEMBLY
DBLT24 SDSMT SENSOR LENS ASSEMBLY

2 ft. replacement lens (light traps included)
2 ft. replacement lens (light traps included)
2 ft. replacement lens (light traps included)
2 ft. replacement lens (light traps included)

2 ft. replacement lens (trims included)
2 ft. replacement lens (trims included)
2 ft. replacement lens (trims included)
2 ft. replacement lens (trims included)
2 ft. replacement lens (trims included)
2 ft. replacement lens (trims included)
2 ft. replacement lens (trims included)
2 ft. replacement lens (trims included)

(A L/THONIA LIGHTING
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2BLT Volumetric Recessed Lighting 2'x2'

Sensor Options
Option ~ Automatic Occupancy Sensing nlight Wired
Dimming Photocell PIR PDT Networking
MSD7ADCX X X
MSDPDT7ADCX X X
NES7 X
NES7ADCX X X
NESPDT7 X
NESPDT7ADCX X X
BasicnLight Zone
T S— - ‘4‘

/
‘ /

F 3 /

| \

‘ ‘ CAT5e
\

LJ /

nLIGHT enabled Luminaire

nLIGHT WallPod
(nPODM DX)

Integrated Sensor with Individual Control

The MSD7ADCX PIR occupancy sensor/automatic dimming photocell is ideal for areas without
obstructions and where daylight harvesting may be desired. Suggested applications include, but not
limited to, hallways, corridors, storage rooms, and breakrooms or other areas where people are typically
moving.

The MSDPDT7ADCX PIR/Microphonics Dual Tech occupancy sensor/automatic dimming photocell is ideal
for areas with obstructions and where daylight harvesting is desired. Suggested applications include, but
not limited to, open offices, private offices, classrooms, public restrooms, and conference rooms.

Sequence of Operation

MOTION NO MOTION MOTION
MAX

Occupants Room Sensor

o Detected In Unoccupied Detects

E The Space Motion
-
=
I
)
=
MIN

nLight Wired Networking

The nES 7 is ideal for small rooms without obstructions or areas with primarily walking
motion. Ideal areas include hallways, corridors, storage rooms, and breakrooms.
Additionally, the NESTADCX includes an integrated photocell, which enables daylight
harvesting controls.

For areas like restrooms, private offices, open offices, conference rooms or any space
with obstructions, the nES PDT 7 dual technology sensor is recommended. The nES PDT 7
utilizes both PIR (passive infrared) and Microphonics technologies to detect occupancy.
Additionally, the NESPDT7ADCX includes an integrated photocell, which enables daylight
harvesting controls which is ideal for areas where windows are present.

Sequence of Operation

MOTION NO MOTION MOTION
MAX

Occupants Room Sensor

o Detected In Unoccupied Detects

5 The Space Motion
-
=
I
9
4
MIN

LIGHTS ON 17.5 MIN 2.5 MIN AT LIGHTS OFF LIGHTS ON LIGHTS ON 7.5 MIN 2.5 MIN AT LIGHTS OFF LIGHTS ON
TIME DELAY A 1% LEVEL TIME DELAY A 1% LEVEL
*The presetting on the automatic dimming photocell is 5fc. *The presetting on the automatic dimming photocell is 5fc.
Sensor Coverage Pattern 9 FT Mounting
Mini 360° Lens
+ Recommended for walking motion detection from mounting heights between 8 ft (2.44 m) and 20 ft (6.10 m) 22 }2
« Initial detection of walking motion along sensor axes at distances of 2x the mounting height up to 15 ft (4.57 m) and 37 | 0
« 1.75xupto 20t (6.10 m). 27 9
«  Provides 12 ft (3.66 m) radial detection of small motion when mounted at 9 ft (2.74 m) :)g g
« Initial detection will occur earlier when walking across sensor’s field of view than when walking directly at sensor om | oft
09 |3
18 6
27 |9
37 | 12
46 | 15
551 18
Lens rotates 15° to
enable adjustment
2BLT-2X2
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2BLT Volumetric Recessed Lighting 2'x2'

PHOTOMETRICS

2BLT2 33L ADP LP835, 3241 delivered lumens, test no. LTL28918P4, tested in accordance to IESNA LM-79

Coefficients of Utilization
pf 20%

CP Summary pc 80% 70% 50% Zonal Lumen Summary

0° 90 pW_70%50%30% 50%30%10% 50%30%10% Zone Lumens % Lamp % Fixture
0° 1114 1114 0 119119119 116116 116 111111 111 0°-30° 852 26.3 26.3
5° 1092 1118 1 108103 98 100 96 92 96 92 89 0° - 40° 1385 42.7 42.7
15° 1042 1075 2 98 89 82 87 80 75 83 78 73  0°-60° 2440 75.3 75.3
25° 943 996 3 89 78 69 76 68 62 73 66 61  0°-90° 3242 100.0  100.0
35° 808 891 4 81 69 60 67 59 52 65 57 52  90°-180° O 0.0 0.0
45° 653 770 85 75 61 52 60 52 45 58 50 44  0°-180° 3242 100.0  100.0
55° 492 638 6 69 55 46 54 46 39 52 45 39
65° 334 501 7 64 50 41 49 41 35 48 40 34
75° 177 359 8 59 46 37 45 37 31 44 36 31
85° 44 147 9 56 42 34 41 33 28 40 33 28
M 5 2 10 52 39 31 38 30 25 37 30 25

2BLT2 40L ADP L835, 4210 delivered lumens, test no. LTL28918P5, tested in accordance to IESNA LM-79

180°
IS5 5 Coefficients of Utilization
V//,”é’ pf 20%
CP Summary pc 80% 70% 50% Zonal Lumen Summary
0° 90 pw_70%50%30% 50%30%10% 50%30%10%  Zone Lumens % Lamp % Fixture
0° 1447 1447 0 119119119 116116116 111111 111 0°-30° 1107 26.3 26.3
5° 1419 1452 1 108103 98 100 96 92 96 92 89 0° - 40° 1799 42.7 42.7
15° 1354 1396 2 98 89 82 87 80 75 83 78 73 0° - 60° 3169 75.3 75.3
25° 1224 1294 3 89 78 69 76 68 62 73 66 61 0° - 90° 4211 100.0 100.0
35° 1050 1158 4 81 69 60 67 59 52 65 57 52 90° - 180° 0 0.0 0.0
45° 849 1001 8 5 75 61 52 60 52 45 58 50 44 0°-180° 4211 100.0 100.0
55° 640 829 6 69 55 46 54 46 39 52 45 39
65° 434 650 7 64 50 41 49 41 35 48 40 34
75° 230 466 8 59 46 37 45 37 31 44 36 31
85° 57 191 9 56 42 34 41 33 28 40 33 28
90 7 3 10 52 39 31 38 30 25 37 30 25
Constant Lumen Management
g Performance Data HE Performance Data
Enabled by the embedded nLight control, the BLT actively tracks its
run-time and manages its light source such that constant lumen Lumen Package Lumens Input Watts LPW Lumen Package Lumens Input Watts LPW
output is maintained over the system life. Referred to as lumen 20L ADP LP830 2157 20 110 40LHE ADP LP830 s 3 127
management, this feature eliminates the energy waste created by
the traditional practice of over-lighting. 20L ADPLP835 2213 20 13 4OLHE ADP LP835 4224 32 131
20L ADP LP840 2261 20 116 40LHE ADP LP840 4317 32 134
Without Lumen Management 20L ADP LP850 373 20 21 40LHE ADP LP850 4530 32 140
Energy is wasted and light level is inconsistent. 33LADPLP830 3160 30 106 48LHE ADP LP830 4699 37 128
100% 33LADP LP835 324 30 108 48LHE ADP LP835 4820 37 131
33LADPLP840 3313 30 m 48LHE ADP LP840 4927 37 134
5 5 33LADP LP850 3476 30 116 48LHE ADP LP850 5169 37 140
i g 40L ADP LP830 4103 39 106
g OUTPUT 3
40L ADP LP835 4209 39 108
Wasted Energy 40L ADP LP840 80 39 m
ol o o o o " 40L ADP LP850 4514 39 116
With Lumen Management MOUNTING DATA
Energy is saved and light level remains consistent. 9/16 15/16 Screw Slot
. . Ceiling Type Appropriate 0
Trim Type
Saved Ei
_ LRI N Exposed grid tee %
(I'and9/16") G
§ é ] *DGA accessory available to provide ceiling trim flange and fixture support for plaster
Concealed grid tee 6 or plasterboard ceiling. Recommended rough-in dimensions for DGA installation is
% 24-3/4" x 24-3/4" (Tolerance is +1/8", -0”).
Plaster or plasterboard | G
2BLT-2X2
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(A L/THONIA LIGHTING |

Notes

FEATURES & SPECIFICATIONS

INTENDED USE —The BLT Best-in-Value Low Profile LED luminaire features a popular center basket design
thatoffers a clean, versatile style and volumetric distribution. High efficacy LED light engines deliver energy Type
savings and low maintenance compared to traditional sources. An extensive selection of configurations and
options make the BLT the perfect choice for many lighting applications including schools, offices and other
commercial spaces, retail, hospitals and healthcare facilities. The low profile BLT design (2-3/8") also makes
it an excellent choice for renovation projects. BLT Series LED

CONSTRUCTION — BLT enclosure components are die-formed for dimensional consistency and painted

after fabrication with a polyester powder paint for improved performance and protection.
The reflector is finished with a high reflective matte white powder paint for improved aesthetics and
increased light diffusion.

End plates contain easy-to-position integral T-bar clips for securely attaching the luminaire to the T-grid.

For additional T-grid security, optional screw on T-bar clips are available.

Diffusers are extruded from impact modified acrylic for increased durability. Injection molded diffuser light 2'x4'
traps add a finished look to the diffuser ends and help seal the diffuser to the housing end plates. Optional
diffuser trim rings provide an attractive mounting for integral sensors as well as adding a decorative element LED

to the luminaire aesthetics.
LED boards are accessible from below; driver is accessible from the plenum.

OPTICS — Volumetric illumination is achieved by creating an optimal mix of light to walls, partitions
and vertical and horizontal work surfaces — rendering the interior space, objects and occupants in a more

DN
balanced, complimentary luminous environment. High performance extruded acrylic diffusers conceal LEDs “\L'l . o
and efficiently deliver light in a volumetric distribution. Four diffuser choices available - curved and square = |_ E D AGHT’
designs with linear prisms or a smooth frosted finish.

ELECTRICAL — Long-life LEDs, coupled with high-efficiency drivers, provide superior quantity and quality
of illumination for extended service life. 90% LED lumen maintenance at 60,000 hours (L90/60,000).

Non-Configurable BLT: 0-10 volt dimming driver. Dims to 10%

Configurable BLT: available in High Efficiency (HE) versions for applications where a lower wattage (over
the standard product) is required. The High Efficiency versions deliver >130 LPW and can be specified via

the Lumen Package designations in the Ordering Information below. __ Specifications mj
Length: 47-3/4(121.2)

eldoLED driver options deliver choice of dimming range, and choices for control, while assuring flicker-free,
low-current inrush, 89% efficiency and low EMI. Width: 23-3/4 (60.3)
Optional integrated nLight®controls make each luminaire addressable - allowing it to digitally communicate Depth: 2-3/8 (6.0)
with other nLight enabled controls such as dimmers, switches, occupancy sensors and photocontrols. Simply ' '
connect all the nLight enabled control devices and the BLT luminaires using standard Cat-5 cabling. Unique

plug-and-play convenience as devices and luminaires automatically discover each other and self-commission. All dimensions are inches (centimeters) unless otherwise specified.
Lumen Management: Unique lumen management system (option N80) provides on board intelligence that
actively manages the LED light source so that constant lumen output is maintained over the system life,
preventing the energy waste created by the traditional practice of over-lighting.

Step-level dimming option allows system to be switched to 50% power for compliance with common energy
codes while maintaining fixture appearance.

Driver disconnect provided where required to comply with US and Canadian codes. Mulltple Diffuser Optlons
SENSOR— Integrated sensor (individual control): Sensor Switch MSD7ADCX ((Passive infrared (PIR)) |

or MSDPDT7ADCX ((PIR/Microphonics Dual Tech (PDT)) integrated occupancy sensor/automatic dimming ADP ADSM
photocell allows the luminaire to power off when the space is unoccupied or enough ambient light is entering Curved Ribbed Curved Smooth
the space. See page 2 for more details on the integrated sensor. |

Integrated Sensor (nLight Wired Networking): This sensor is nLight-enabled, meaning it has the ability
to communicate over an nLight network. When wired, using CAT-5 cabling, with other nLight-enabled
sensors, power packs, or WallPods, an nLight control zone is created. Once linked to a Gateway, directly or
via a Bridge, the zone becomes capable of remote status monitoring and control via SensorView software. SDP SDSM
See page 2 for the nLight sensor options.

INSTALLATION — The BLT's low profile design of only 2-3/8" provides increased installation flexibility
especially in restrictive plenum applications. The BLT fits into standard 15/16" and narrow 9/16" T-grid
ceiling systems.

Suitable for damp location.

Forrecessed mounting in hard ceiling applications, Drywall Grid Adapters (DGA) are available as an accessory.
See Accessories section.

LISTINGS — CSA Certified to meet U.S. and Canadian standards. IC rated.

DesignLights Consortium® (DLC) qualified product. Not all versions of this product may be DLC qualified.
Please check the DLC Qualified Products List at www.designlights.org/QPL to confirm which versions are
qualified.

WARRANTY — 5-year limited warranty. Complete warranty terms located at
www.acuitybrands.com/CustomerResources/Terms _and _conditions.aspx

Square Ribbed Square Smooth

NOTE: Actual performance may differ as a result of end-user environment and application.
All values are design or typical values, measured under laboratory conditions at 25 °C.
Specifications subject to change without notice.
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2BLT Volumetric Recessed Lighting 2'x4'

ORDERING INFORMATION Lead times will vary depending on options selected. Consult with your sales representative.

Example: 2BLT4 40L ADP SLD LP840

2BLT4
Series Air function Lumens’ Diffuser Voltage Driver Color temperature
2BLT4 2x4BLT ||| (blank) Static Standard High Curved, Linear Prisms (blank) MVOLT | | EZ1 | eldoLED dims LP830  82CRI, 3000 K
efficiency efficiency 7 t0 1% (0-10
(>100LPW)  (>130LPW) ?ssM E””’ed' f_'“°°“; _ s volt dimming) tigzg 2552:1’;2%
L3000 0UE 4000 |0 Sq”a'e's'"ea’th"sms SLD  Step-level _LP850 it
i ina3
404000 4BLAE 4500 Diff C/Il:a're, fm’o dmmig LP930 90CRII 3000K
48L 4800 S0LHE 6000 AII)PlTIsersv(I "L“[_'“gs Pri LP935 9OCRI,3500K
6oL 6000 T2LAE 7200 ADSMT (”r"ed' Smearhrlsms LP940 90(RI,4000K
72L 7200 85LHE 8500 urved, Smooth ‘
SDPT Square, Linear Prisms LP950  90CRI, 5000K
SDSMT  Square, Smooth
Controls Occupancy Control® Options
(blank)  NonlLight® (blank) No sensor control Individual Control EL7L 700 lumen battery pack®
N80 nLight® with 80% lumen nLight Wired Networking MSD7ADCX PIR integral occupancy EL14L 1400 lumen battery pack?
management NES7 nLight™ nES 7 PIR integral sensor with automatic P Chi
P icago plenum
NSOEMG  nLight® with 80% lumen occupancy sensor® dme'"?lffntrOI i 9P i
management For use with NESPDT7 Light™ nES PDT 7 dual : p OI-OCG BGTD Bodine Generator Transfer Device
generator Supply EM pOWEﬁ te(hnok)gy integra| occupancy MSDPDT7ADCX  PDT mteg{ﬁl oct(upa?‘cy PWS1836 6 pre-wire, 3/8" diameter, 18 gauge, 1 circuit
; : sensor with automatic
N100 nLight® without lumen control® dimming control PWS1846 6' pre-wire, 3/8” diameter, 18 gauge, 2 circuit
management NES7ADCX  nLight™nES7 ADCX PIR hotocell’? o aan
e . p PWS1846 PWSLV  Two cables: one 6' pre-wire, 3/8” diameter,
N100EMG  nLight® without lumen integral occupancy sensor 18 7 circuits: one 6' ire. 3/8"
t For use with with automatic dimming © gauge, 2 CIrcults; one o pre-wire,
managemen s diameter, 18 gauge, purple and gray
generator supply EM power* photocell — ¢ fyy " :
- ' pre-wire, 3/8” diameter, 18 gauge, 1 circuit
NESPDT7ADCX  nLight™ nES PDT7 dual w/low voltage purple and grey wires
technology integral occupancy )
sensor with automatic GLR Fast-blowing fuse’
dimming photocell’ GMF Slow-blowing fuse®
NPLT Narrow pallet
RRL_ RELOC®-ready luminaire™
LATC Earthquake clip
DWAM Anti-Microbial paint
Accessories next page
Non-Configurable BLT Configurations
Stock/MTO | (atalog Description * UPC Lumens | Wattage | LPW | Color Temperature | Voltage | PalletQty
Stock 2BLT4 40L ADP LP835 00889804471953 3945 34 116 3500K/82 CRI 120-277 26
2BLT4 40L ADP LP840 00889804488265 4032 34 18 4000K/82CRI 120-277 26
2BLT4 461 ADP LP835 00889804541403 4520 38.34 18 3500K/82 CRI 120-277 26
2BLT4 461 ADP LP840 00889804541533 4620 38.34 120 4000K/82CRI 120-277 26
MTO 2BLT4 40L ADP 347 LP835 | 00889804569452 3945 34 116 3500K/82 CRI 347 26
2BLT4 40L ADP 347 LP840 | 00889804569469 4032 34 18 4000K/82CRI 347 26
2BLT4 461 ADP 347 LP835 | 00889804569476 4520 38.34 18 3500K/82 CRI 347 26
2BLT4 461 ADP 347 LP840 | 00889804569490 4620 38.34 120 4000K/82CRI 347 26
*0-10V Dimming to 10%.
Notes
1 Approximate lumen output.
2 Not available with SLD,EL7L or ELT4L battery packs.
3 Notavailable with N80, NSOEMG, N100, NTOOEMG or occupancy control.
4 nlight EMG option requires a connection to existing nLight network. Power is provided from a separate N80 or N100 enabled fixture.
5 Must specify diffuser with trims rings. See sensor options on page 3.
6 Requires N80, N8OEMG, N100, or NTOOEMG.
7 Only available with EZ1 driver option. 0-10v dimming wires not accessible via access plate.
8  When using pre-wire option, use PWS1846 or PWS1846 PWSLV.
9 Must specify voltage, 120 or 277.
10  For ordering logic consult: RRL_2013.
2BLT-2X4
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2BLT Volumetric Recessed Lighting 2'x4'

DGA24

Accessories: Order as separate catalog number.

Drywall grid adapter for 2x4 recessed fixture

WallPod stations

On/0ff

On/0ff & raise/lower
Graphic touchscreen
Photocell controls
Full range dimming

nLight® Control Accessories:
Order as separate catalog number. Visit www.acuitybrands.com/products/controls/nlight.

Model number
nPODM [color]
nPODM DX [color]
nPOD GFX [color]
Model number
nCM ADCXRJB

Occupancy sensors

Small motion 360°, ceiling (PIR / dual tech)
Large motion 360°, ceiling (PIR / dual tech)
Wall switch with raise/lower

(at-5 cable (plenum rated)

10' cable

30' cable

Model number
nCM9RJB/nCMPDT9RIB
nCM10RJB/nCMPDT 10 RJB
nWSX PDT LV DX [color]
Model number

CAT5 10FTJ1

CAT5 30FTJ1

*237LKE
*237LKL
*237L12
*237LLA
*237112
*2371T4
*237LT6
*237L18
*237LTA
*237M52
*237TM5A
*237M5L

Replacement Parts: Order as separate catalog number.

DBLT48 ADP LENS ASSEMBLY

DBLT48 SDP LENS ASSEMBLY

DBLT48 ADSM LENS ASSEMBLY

DBLT48 SDSM LENS ASSEMBLY

DBLT48 ADPT LENS ASSEMBLY

DBLT48 SDPT LENS ASSEMBLY

DBLT48 ADSMT LENS ASSEMBLY

DBLT48 SDSMT LENS ASSEMBLY

DBLT48 ADPT SENSOR LENS ASSEMBLY
DBLT48 SDPT SENSOR LENS ASSEMBLY
DBLT48 ADSMT SENSOR LENS ASSEMBLY
DBLT48 SDSMT SENSOR LENS ASSEMBLY

4ft. replacement lens (light traps included
4ft. replacement lens (light traps included
4ft. replacement lens (light traps included
4ft. replacement lens (light traps included
4ft. replacement lens (trims included)
4ft. replacement lens (trims included)
4ft. replacement lens (trims included)
4ft. replacement lens (trims included)
4ft. replacement lens (trims included)
4ft. replacement lens (trims included)
4ft. replacement lens (trims included)
4ft. replacement lens (trims included)
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2BLT Volumetric Recessed Lighting 2'x4'

Sensor Options
Option ~ Automatic Occupancy Sensing nlight Wired
Dimming Photocell PIR PDT Networking
MSD7ADCX X X
MSDPDT7ADCX X X
NES7 X
NES7ADCX X X
NESPDT7 X
NESPDT7ADCX X X
BasicnLight Zone
T S— - ‘4‘

/
‘ /

F 3 /

| \

‘ ‘ CAT5e
\

LJ /

nLIGHT enabled Luminaire

nLIGHT WallPod
(nPODM DX)

Integrated Sensor with Individual Control

The MSD7ADCX PIR occupancy sensor/automatic dimming photocell is ideal for areas without
obstructions and where daylight harvesting may be desired. Suggested applications include, but not
limited to, hallways, corridors, storage rooms, and breakrooms or other areas where people are typically
moving.

The MSDPDT7ADCX PIR/Microphonics Dual Tech occupancy sensor/automatic dimming photocell is ideal
for areas with obstructions and where daylight harvesting is desired. Suggested applications include, but
not limited to, open offices, private offices, classrooms, public restrooms, and conference rooms.

Sequence of Operation

MOTION NO MOTION MOTION
MAX

Occupants Room Sensor

o Detected In Unoccupied Detects

E The Space Motion
-
=
I
)
=
MIN

LIGHTS ON 17.5 MIN
TIME DELAY A 1% LEVEL

2.5 MIN AT LIGHTS OFF LIGHTS ON

*The presetting on the automatic dimming photocell is 5fc.

nLight Wired Networking

The nES 7 is ideal for small rooms without obstructions or areas with primarily walking
motion. Ideal areas include hallways, corridors, storage rooms, and breakrooms.
Additionally, the NESTADCX includes an integrated photocell, which enables daylight
harvesting controls.

For areas like restrooms, private offices, open offices, conference rooms or any space
with obstructions, the nES PDT 7 dual technology sensor is recommended. The nES PDT 7
utilizes both PIR (passive infrared) and Microphonics technologies to detect occupancy.
Additionally, the NESPDT7ADCX includes an integrated photocell, which enables daylight
harvesting controls which is ideal for areas where windows are present.

Sequence of Operation

MOTION NO MOTION MOTION
MAX

Occupants Room Sensor

o Detected In Unoccupied Detects

5 The Space Motion
-
=
I
9
4
MIN

LIGHTS ON 7.5 MIN 2.5 MIN AT
TIME DELAY A 1% LEVEL

*The presetting on the automatic dimming photocell is 5fc.

LIGHTS OFF LIGHTS ON

Sensor Coverage Pattern 9 FT Mounting
Mini 360° Lens
+ Recommended for walking motion detection from mounting heights between 8 ft (2.44 m) and 20 ft (6.10 m) 22 }2
« Initial detection of walking motion along sensor axes at distances of 2x the mounting height up to 15 ft (4.57 m) and 37 | 0
+ 1.75xupto20ft(6.10m). 27 |9
«  Provides 12 ft (3.66 m) radial detection of small motion when mounted at 9 ft (2.74 m) :)g g
« Initial detection will occur earlier when walking across sensor’s field of view than when walking directly at sensor om | oft
09 |3
18 | 6
27 |9
37 | 12
46 | 15
55 |18
Lens rotates 15° to
enable adjustment
2BLT-2X4
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2BLT Volumetric Recessed Lighting 2'x4'

PHOTOMETRICS
2BLT4 40L ADP LP835, 3945 delivered lumens, test no. LTL28918P37, tested in accordance to IESNA LM-79

Coefficients of Utilization
pf 20%

CP Summary pc 80% 70% 50% Zonal Lumen Summary

0° 90 pw_70%50%30% 50%30%10% 50%30%10% Zone Lumens % Lamp % Fixture
0° 1356 1356 0 119119119 116116116 111111 111 0°-30° 1037 26.3 26.3
5° 1330 1361 1 108103 98 100 96 92 96 92 89  0°-40° 1686 42.7 42.7
15° 1269 1309 2 98 89 82 87 80 75 83 78 73 0°-60° 2970 75.3 75.3
25° 1147 1212 3 89 78 69 76 68 62 73 66 61  0°-90° 3947  100.0  100.0
35° 984 1085 4 81 69 60 67 59 52 65 57 52 90°-180° O 0.0 0.0
45° 795 938 85 75 61 52 60 52 45 58 50 44 0°-180° 3947 100.0 100.0
55° 599 777 6 69 55 46 54 46 39 52 45 39
65° 407 609 7 64 50 41 49 41 35 48 40 34
75° 216 437 8 59 46 37 45 37 31 44 36 3
85° 54 179 9 56 42 34 41 33 28 40 33 28
90 6 2 10 52 39 31 38 30 25 37 30 25

2BLT4 48L ADP L835, 5121 delivered lumens, test no. LTL28918P41, tested in accordance to [ESNA LM-79

180°

T\ Coefficients of Utilization
V///a= of 20%
CP Summary pc 80% 70% 50% Zonal Lumen Summary
0° 90 pw_70%50%30% 50%30%10% 50%30%10% Zone Lumens % Lamp % Fixture
0° 1760 1760 0 119119119 116116116 111111 111 0°-30° 1346 26.3 26.3
5° 1726 1767 1 108103 98 100 96 92 96 92 89 0° - 40° 2188 42.7 42.7
15° 1647 1699 2 98 89 82 87 80 75 83 78 73 0°-60° 3856 75.3 75.3
25° 1490 1574 3 89 78 69 76 68 62 73 66 61 0° - 90° 5123 100.0 100.0
35° 1277 1409 4 81 69 60 67 59 52 65 57 52 90° - 180° 0 0.0 0.0
45° 1033 1217 @5 75 61 52 60 52 45 58 50 44  0°-180° 5123 1000  100.0
55° 778 1008 6 69 55 46 54 46 39 52 45 39
65° 528 791 7 64 50 41 49 41 35 48 40 34
75° 280 567 8 59 46 37 45 37 31 44 36 31
85° 70 232 9 56 42 34 41 33 28 40 33 28
90 8 3 10 52 39 31 38 30 25 37 30 25
Constant Lumen Management
9 Performance Data HE Performance Data
Enabled by the embedded nLight control, the BLT actively tracks its
run-time and manages its light source such that constant lumen Lumen Package Lumens Input Watts LPW Lumen Package Lumens Input Watts LPW
outputis malntal_ned over tl1e system life. Referred to as lumen 30L ADP LP830 3286 30 110 48LHE ADP LP830 4655 36 127
management, this feature the energy waste created by
the traditional practice of over-lighting. 30LADP LP835 3371 30 113 48LHE ADP LP835 4775 36 130
30LADP LP840 3445 30 115 48LHE ADP LP840 4880 36 133
Without Lumen Management 30LADP LP850 3614 30 121 48LHE ADP LP850 5121 36 139
ELeigyEhastedanaligitievelBinconsntel s 40L ADP LP830 3846 34 113 60LHE ADP LP830 5473 42 129
100% 40L ADP LP835 3945 34 116 60LHE ADP LP835 5614 42 132
40L ADP LP840 4032 34 118 6OLHE ADP LP840 5738 2 135
5 5 40L ADP LP850 4230 34 124 60LHE ADP LP850 6020 42 142
g § 48L ADP LP830 4993 45 m 72LHE ADP LP830 6805 52 130
: . N 48L ADP LP835 5121 45 114 72LHE ADP LP835 6981 52 133
Wasted Energy 48L ADP LP840 5234 45 116 72LHE ADP LP840 7135 52 136
m % % S 48L ADP LP850 5492 45 122 72LHE ADP LP850 7436 52 143
60L ADP LP830 6014 53 114 85LHE ADP LP830 8189 64 127.
) 60L ADP LP835 6169 53 17 85LHE ADP LP835 8400 64 131
With Lumen Management
Energy s saved and light level remains consistent. 60L ADP LP840 6305 53 119 85LHE ADP LP840 8585. 64 134
100% aw 60L ADP LP850 6615 53 125 85LHE ADP LP850 9008 64 140
72L ADP LP830 7388 67 110
Saved Energy
5 5 72L ADP LP835 7579 67 113
3 g 72L ADP LP840 7746 67 115
2 2 72L ADP LP850 8127 67 121
= .o » % © ES MOUNTING DATA
THOUSAND OPERATING HOURS 9/16 15/16 Screw Slot
Ceiling Type Appropriate 0
Trim Type
Exposed grid tee 5“% %
(1"and 9/16") G
. *DGA accessory available to provide ceiling trim flange and fixture support for plaster
Concealed grid tee G or plasterboard ceiling. Recommended rough-in dimensions for DGA installation is
24-3/4" x 48-3/4" (Tolerance is +1/8", -0").
Plaster or plasterboard | G*
2BLT-2X4
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(A L/THONIA LIGHTING

FEATURES & SPECIFICATIONS
INTENDED USE

Provides general illumination in commercial and residential applications. Ideal for use in closets, foyers,
hallways, corridors, bedrooms, offices, utility work areas, stairways and more.

CONSTRUCTION

Features a white acrylic diffuser and is available in 11" and 14" sizes. Hidden cam-latches provide easy
diffuser removal for installation and maintenance.

OPTICS

11" units produce 1100 lumens and 14" units produce 1600 lumens, both at 50,000 hours life.
ELECTRICAL

Fixture operates at 120 volts, 60 Hz. 11" Standard input = 16 watts, 69 lumens per watt.

14" Standard input = 24 watts, 67 lumens per watt.

Works with most standard incandescent dimmers (see list of approved dimmers).
INSTALLATION

All mounting hardware included.

LISTINGS

UL Certified to US and Canadian standards and listed suitable for damp locations. ENERGY STAR® certified
WARRANTY

5-year limited warranty. Complete warranty terms located at
www.acuitybrands.com/CustomerResources/Terms _and conditions.aspx

NOTE: Actual performance may differ as a result of end-user environment and application.
All values are design or typical values, measured under laboratory conditions at 25°C.
Specifications subject to change without notice.

ORDERING INFORMATION For shortest lead times, configure product using bolded options.

(atalog
Number

Notes

Type

Decorative Indoor

LED Low Profile Round

Flush Mount

HIGH-PERFORMANCE LED

M4,
@Q<
N

C I.IS 0\®

ENERGY STAR LISTED

Specifications

Height:

Width:

FMLRL 11 -2-7/8(7.3)
FMLRL 14 - 3-1/8 (7.9)
FMLRL 11-11(27.9)
FMLRL 14 —13-11/16 (34.7)

All dimensions are inches (centimeters) unless otherwise indicated.

Example: FMLRL 11 14840

Series Module/CRI Color temperature
FMLRL11 | 11" LED low profile round flush mount 148| >80 4000 K
FMLRL14 14" LED low profile round flush mount 208 >80 35 3500K"

30 3000K
27 2700K’

Accessories: Order as separate catalog number.

DFMLRL11 11" LED low profile round diffuser
DFMLRL14 14" LED low profile round diffuser

Notes
1 Minimum 90-day lead time for non-standard color
temperatures; minimum 50 order quantity.

DECORATIVE INDOOR

FMLRL
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LED Low Profile Round Flush Mount

LIGHTING FACTS

EIél/%]h'tm'g facts

A Program of the U.S. DOE

SUGGESTED DIMMERS

Lithonia Lighting Lithonia Lighting

The FMLRL is designed to operate with most standard Triac Based

—
\; D L} -

Ig htl n g facts® (Forward Phase-Control or Leading Edge) dimmers and is not
Aty compatible with 0-10v dimming systems. The following is a list of
dimmers tested and does not imply any guarantee or warranty of

Light Output (Lumens) 1100 Light Output (Lumens) 1600 compatibility with a particular application. Unlisted dimmers do
Watts 16 Watts 24 notimply non-compatibility.
Lumens per Watt (Efficacy) 69 Lumens per Watt (Efficacy) 67 Manufacturer Part number(s)
e 85 e 85 6633
IPLO6
gg!\‘:zg%!aﬂ';remperame (ccn 4000 (Bright White) gg!\‘:zg%!aﬂ';remperame (ccn 4000 (Bright White) Leviton 6674P
IPE04
Warm White Daylight Warm White Daylight Trimatron 600W
2700K 3000K 4500K 6500K 2700K 3000K 4500K 6500K
:)":;ZV::;(;‘!SJ‘:l\:!!a'zdo"iil‘z State Lighting. The U.S. Department of Energy (DOE) verifies :)":;ZV::;(;‘!SJ‘:l\:!!a'zdo";il‘z State Lighting. The U.S. Department of Energy (DOE) verifies Skylark 300P
Lutron
Visit www.lighti com for the Label Guide. Visit www.lightingfacts.com for the Label Reference Guide. NTELV 300
er: NJSM-6Q23F J (3/18/2013) R nber: NJSM-TG3BX1 (3/18/2013) NLV 600
s s o Synergy 15D 6001120
FMLRL 11 14840, test no. LTL23006, tested in accordance to [ESNA LM-79.
180°
Coefficients of Utilization
90° pf 20%
CP Summary pc 80% 70% 50% Zonal Lumen Summary
80° 0° 90 pw 70%50%30% 50%30%10% 50%30%10%  Zone Lumens % Lamp % Fixture
0° 330 330 0 117117 117 113113 113 106 106 106  0° - 30° 258 221 221
5° 327 328 1 105100 95 97 92 88 90 87 84 0°-40° 425 36.5 36.5
100 gor 15° 317 318 2 958 79 83 77 71 78 73 68 0°-60° 771 664  66.1
25° 296 296 3 8 75 67 73 65 59 68 62 56 0°-90° 1051 90.1 90.1
35° 266 267 ct4 79 66 57 64 56 49 61 53 48 90°-120° 72 6.2 6.2
200 45° 230 230 85 72 59 50 57 49 42 54 47 41 90°-130° 87 7.5 7.5
55° 187 186 6 67 53 44 52 43 37 49 41 36 90° - 150° 107 9.2 9.2
. 65° 137 135 7 62 48 39 47 38 32 44 37 31 90°-180° 115 9.9 9.9
300 40° 75° 86 84 8 57 44 35 43 34 29 40 33 28 0°-180° 1166 100.0 100.0
85° 44 42 9 54 40 32 39 31 26 37 30 25
0° 20° 90 31 30 10 50 37 29 36 28 23 34 27 23

Coefficients of Utilization
90° pf 20%
CP Summary pc 80% 70% 50% Zonal Lumen Summary
80° 0° 90 pw 70%50%30% 50%30%10% 50%30%10% Zone Lumens % Lamp % Fixture
0° 470 470 0 17117 117 113113 113 106 106 106  0° - 30° 366 22.8 22.8
5° 467 468 1 106100 96 97 93 89 91 88 85 0° - 40° 604 37.6 37.6
60° 15° 451 452 2 96 87 79 84 77 72 79 74 69 0°-60° 1090 67.8 67.8
25° 421 420 3 87 76 67 74 66 59 69 63 57 0°-90° 1472 91.6 91.6
35° 380 378 oc4 79 67 58 65 57 50 61 54 48 90°-120° 86 5.3 5.3
45° 327 324 85 73 60 50 58 49 43 55 47 42 90°-130° 103 6.4 6.4
55° 265 260 6 67 53 44 52 43 37 49 42 36 90° - 150° 125 7.8 7.8
65° 195 188 7 62 48 39 47 39 33 45 37 32 90°-180° 135 8.4 8.4
40° 75° 120 114 8 58 44 35 43 35 29 41 34 28 0°-180° 1607  100.0  100.0
85° 58 56 9 54 40 32 39 32 26 38 31 26
90 39 38 10 50 37 29 36 29 24 35 28 23

FMLRL
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Project Name: Type:
Part Number: Date:

GREENCREATIVE

6” INNOFIT GEN 2 COMMERCIAL DOWNLIGHT
housings and is field accessible from below the ceiling. Stainless steel spring
10% using forward or reverse phase dimmers.
with smooth diffusion. 105° beam angle. LED binned to 3-step SDCM to

SPECIFICATION FEATURES

action clips accommodate 2" to 2” ceiling thicknesses. Optional New

Construction housing available.
® Electrical - Field select from three lumen outputs using SelectDrive technology.

Universal 120-277V or 120V only, 50/60 Hz drivers available. Universal 0-10V o o
® Optical - Self flanged, spun aluminum reflector with baffle trim for pleasant

ensure color uniformity in 2700K, 3000K, 3500K, 4000K or 5000K CCT, with

)

= Thermal - Fixture designed using passive thermal management to achieve a

L70 rating of 50,000 hours.
Fixture operating temperature: -13°F to 95°F (-25°C to 35°C). 3

= Compliance and Warranty - ETL Classified and Listed for wet locations.
Certified air-tight per ASTM 283-04. IC Rated for direct contact with : INNOFIT
insulation. Complies with FCC 47CFR Part 15B consumer limits for ' T seis
EMI/RFI emissions. 5 year parts warranty for complete fixture. Optional

10 Year Extended Warranty available, subject to same terms, conditions
and installation requirements as standard 5 Year Warranty.

= Mechanical - INNOFIT, with integrated driver, retrofits existing commercial
drivers are dimmable to 5% with low end cutoff. 120V drivers are dimmable to
aesthetic in matte white finish. High resistance polycarbonate optical lens, L
Minimum 80 CRl. b4
(SelectDINTY

ETL CLASSIFIED

ENERGY STAR

)

Intertek Intertek

BENEFITS APPLICATIONS

= Field select lumen output = New and retrofit construction
= Quick and easy installation = Shallow plenum applications
= 0-10V or 120V dimmable = Commercial

= Wet Location, IC and Airtight Rated = Retail & Office

= | ong life time, L70 Rated for 50,000 hours = Education and Hospitality

ORDERING INFORMATION

Series Size CRI CCT Dimming
V' INFT Ve Vs []27 V] DIMO10UNV
INNOFIT 6" 800/ 1,100/ 1,600 lumens CRI 80 2700K 120-277V, 0-10V
(Dimmable to 5%)
(130 [J piM120v
3000K 120V forward or reverse-phase line voltage

(Bimmable to 10%)

[J 35
3500K

V] 40
4000K

(] 50
5000K

www.greencreative.com - info@greencreative.com - Tel / Fax: (866) 774-5433 —f / GREENCREATIVELED '/ GClightingLED m / GREEN-CREATIVE An ILLUMUS Brand
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GREENCREATIVE
6” INNOFIT GEN 2 COMMERCIAL DOWNLIGHT

LINE DRAWINGS

INSIDE DIAMETER
@5-7/8”
 m—
| Ceiling Cutout
314 Minimum Maximum
‘ ‘ 26" ‘ @7-7/8" ‘
OUTSIDE DIAMETER
@8-1/4”
TECHNICAL INFORMATION
Dimming Input Voltage Input Frequency Input Current (Low / Med / High) Input Power THD Power Power Factor
DIM120V 120V 50/ 60Hz 0.06/0.08/0.11A 6.5/9/13W <20% >0.9
120V 0.055/0.08/0.11A
DIMO10VUNV 50 / 60Hz 6.9/9/13W <20% >0.9
277V 0.032/0.04 /0.052A
PHOTOMETRY

INFT6/835/DIMO10UNV (HIGH OUTPUT)

90
Candlepower Distribution Initial Footcandles Zonal Lumen Summary
Angle (°) Average (cd) Height (ft) Fc Diameter (ft) Zone Lumens %Fixture
60 0 673 8 16 20.6 0-30 514 30%
5 671 9 12 23.2 0-40 833 49%
80 15 643 10 10 25.8 0-60 1,425 85%
Lumens:1,686 Im 25 590 12 7 30.9 0-90 1,686 100%
CBCP: 673cd
Power: 12.4 W 35 514 15 4 38.7
Efficacy: 136 Im/W
CRI: 80+ 45 423
Spacing Criteria: 1.24
Beam Angle: 104.4° 55 309
65 189
75 72
85 7
90 0
PERFORMANCE
CCT 2700K 3000K 3500K 4000K 5000K
Output Low Med High Low Med High Low Med High Low Med High Low Med High
Lumens 745 1,085 | 1,495 765 1,060 | 1,535 780 1,080 | 1,560 800 1,105 || 1,600 800 1,105 | 1,600
LPW 115 115 115 118 118 118 120 120 120 123 123 123 123 123 123

www.greencreative.com - info@greencreative.com - Tel / Fax: (866) 774-5433 -f / GREENCREATIVELED ’/ GClightingLED m / GREEN-CREATIVE An ILLUMUS Brand
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6” INNOFIT GEN 2 COMMERCIAL DOWNLIGHT

O

GREENCREATIVE

ACCESSORY ORDERING INFORMATION

Product Model Description Pictures Dimensions
*\ /—(310-1l2"
98568 GOOFRING6 Goof ring for extending from 8-1/4” to 10-1/2” ‘
\J/ 26-5/16"
13-7/16"—
6" Round New Construction : - R i
86122 NCFJB6 Rough-in Frame with Jbox e m% 418
S il 0638
> 1-15/16" 3-9/16"
35126 NCFBFB Field Installable Butterﬂy Brapkets For 4 §
New Construction Rough-in Frame 3
_ — —
35125 NCFEMB Field Installable Emergency Bracket For New r . . ©
Construction Rough-in Frame ' ‘ et . ] I it
e 15-7/16" ———>
58012 | 35EMINVERTER 35W Emergency Inverter ’ ‘ ‘ I S
(Field Installation) P ‘ o
California Title 20 Compliant Y
58013 | 35EMINVERTER/CEC 35W Emergoncy Invertor ] [ 113
(Field Installation) e 1734 ]
‘ 10-7/16" ‘ 0.3/16"
=g RoosiG—
California Title 20 Compliant +—4 -
98003 23EMDRIVER 23W Emergency LED Driver 24-3/8 24-3/8
(Field Installation) _Ii,
&
fe— 10-716" ———]

www.greencreative.com - info@greencreative.com - Tel / Fax: (866) 774-5433 -f / GREENCREATIVELED ’/ GClightingLED m / GREEN-CREATIVE

An ILLUMUS Brand
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GREENCREATIVE
6” INNOFIT GEN 2 COMMERCIAL DOWNLIGHT

ORDERING GUIDE

Product Model

35066 INFT6/827/DIMO10UNV
35067 INFT6/830/DIMO10UNV
35068 INFT6/835/DIMO10UNV
35069 INFT6/840/DIMO10UNV
35070 INFT6/850/DIMO10UNV
35106 INFT6/827/DIM120V
35107 INFT6/830/DIM120V
35108 INFT6/835/DIM120V
35109 INFT6/840/DIM120V
35110 INFT6/850/DIM120V
Model INFT6/10YEARWARRANTY

Note: All rights reserved. All sizes and specifications are subject to change at any time without notice.

www.greencreative.com - info@greencreative.com - Tel / Fax: (866) 774-5433 -f / GREENCREATIVELED ’/ GClightingLED m / GREEN-CREATIVE An ILLUMUS Brand



Project Name: Type:
Part Number: Date:

GREENCREATIVE

8” INNOFIT GEN 2 COMMERCIAL DOWNLIGHT

SPECIFICATION FEATURES

= Mechanical - INNOFIT, with integrated driver, retrofits existing commercial
housings and is field accessible from below the ceiling. Stainless steel spring

action clips accommodate 2" to 2” ceiling thicknesses. Optional New
Construction housing available.
= Electrical - Field select from three lumen outputs using SelectDrive technology.
@ ro3

Universal 120-277V or 120V only, 50/60 Hz drivers available. Universal 0-10V
drivers are dimmable to 5% with low end cutoff. 120V drivers are dimmable to
10% using forward or reverse phase dimmers.
= Optical - Self flanged, spun aluminum reflector with baffle trim for pleasant P
aesthetic in matte white finish. High resistance polycarbonate optical lens,
with smooth diffusion. 110° beam angle. LED binned to 3-step SDCM to
ensure color uniformity in 2700K, 3000K, 3500K, 4000K or 5000K CCT, with o~

v
Minimum 80 CRI.
= Thermal - Fixture designed using passive thermal management to achieve a
L?O rating of 50,000 hours. ) ) ) ) - (€EEDDrive)
Fixture operating temperature: -13°F to 95°F (-25°C to 35°C).

m Compliance and Warranty - ETL Classified and Listed for wet locations.
Certified air-tight per ASTM 283-04. IC Rated for direct contact with / INNOFIT
insulation. Complies with FCC 47CFR Part 15B consumer limits for SERIES
EMI/RFI emissions. 5 year parts warranty for complete fixture. Optional
10 Year Extended Warranty available, subject to same terms, conditions
and installation requirements as standard 5 Year Warranty.

ETL CLASSIFIED

ENERGY STAR

)

Intertek Intertek

BENEFITS APPLICATIONS

= Field select lumen output = New and retrofit construction
= Quick and easy installation = Shallow plenum applications
= 0-10V or 120V dimmable = Commercial

= Wet Location, IC and Airtight Rated ® Retail & Office

= | ong life time, L70 Rated for 50,000 hours = Education and Hospitality

ORDERING INFORMATION

Series Size CRI CCT Dimming
W INFT Vs Vs [] 27 [/l DIMO10UNV
INNOFIT 8" 1,100/ 1,600 / 2,100 lumens CRI 80 2700K 120-277V, 0-10V
(Dimmable to 5%)
[J 30 [J DImM120V
3000K 120V forward or reverse-phase line voltage

(Dimmable to 10%)

[]35
3500K

40
4000K

[] 50
5000K

www.greencreative.com - info@greencreative.com - Tel / Fax: (866) 774-5433 —f / GREENCREATIVELED y/ GClightingLED m / GREEN-CREATIVE An ILLUMUS Brand
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GREENCREATIVE
8” INNOFIT GEN 2 COMMERCIAL DOWNLIGHT
LINE DRAWINGS

INSIDE DIAMETER
Q@7-7/16”

Ceiling Cutout

Minimum Maximum

‘ @7-9/16” @9-7/16” ‘

OUTSIDE DIAMETER
&10-1/4”

TECHNICAL INFORMATION

Dimming Input Voltage Input Frequency Input Current (Low / Med / High) Input Power THD Power Power Factor
DIM120V 120V 50/ 60Hz 0.078/0.1/0.145A 8.5/12/17W <20% >0.9
120V 0.07/0.1/0.145A ‘
DIMO10VUNV 50/ 60Hz 8.5/112/17TW <20% >0.9
277V 0.045/0.06 / 0.078A |

PHOTOMETRY

INFT8/835/DIMO10UNV (HIGH OUTPUT)

Candlepower Distribution Initial Footcandles Zonal Lumen Summary
Angle (°) Average (cd) Height (ft) Diameter (ft) Zone Lumens %Fixture
60 0 989 8 23 21.4 0-30 686 30%
5 893 9 18 241 0-40 1,112 48%
30 15 851 10 15 26.8 0-60 1,922 84%
Lumens:2,296 Im 25 788 12 10 32.1 0-90 2,296 100%
CBCP: 898 cd
Power: 17.6 W 35 689 15 7 40.2
Efficacy: 130 Im/W
CRI: 80+ 45 571
Spacing Criteria: 1.22
Beam Angle: 106.5° 55 434
65 270
75 109
85 7
90 0
PERFORMANCE
CCT 2700K 3000K 3500K 4000K 5000K
Output Low Med High Low Med High Low Med High Low Med High Low Med High
Lumens 1,000 | 1,415 | 2,000 | 1,030 | 1,450 | 2,060 | 1,045 | 1,475 | 2,090 | 1,060 || 1,500 | 2,125 | 1,060 | 1,500 | 2,125
LPW 118 118 118 121 121 121 123 123 123 125 125 125 125 125 125

www.greencreative.com - info@greencreative.com - Tel / Fax: (866) 774-5433 —f / GREENCREATIVELED y/ GClightingLED m / GREEN-CREATIVE An ILLUMUS Brand
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8” INNOFIT GEN 2 COMMERCIAL DOWNLIGHT

O

GREENCREATIVE

ACCESSORY ORDERING INFORMATION

Product Model Description Pictures Dimensions
FQ)12»1/2"
98567 GOOFRING8 8" Goof Ring - Outer Diameter 12-1/2"
@8-1/2"
13-7/16"—>
8" Round New Construction 5 N
35123 NCFJB8 Rough-in Frame with Jbox = 47/8"
S @7-15/16”
> 1-15/16" 3-9/16”
Field Installable Butterfly Brackets For E .
35126 NCFBFB New Construction Rough-in Frame : J 2
35105 NCFEMB Field Installable Emergency Bracket For New — = L. ) §
Construction Rough-in Frame . ) PP o
58012 | 35EMINVERTER SSWF.EEeIrge”ﬁy.'”Ve”er | | | I g
(Field Installation) o———— 173147 ———|
California Title 20 Compliant ’ ‘ ‘ I %
58013 | 35EMINVERTER/CEC 35W Emergency Inverter &
(Field Installation) o 17347 ——]
‘ 10-7/16" ‘ 0316
California Title 20 Compliant =
98003 23EMDRIVER 23W Emergency LED Driver 24-3/8” 24-3/8”
(Field Installation) 5
I3
fe— 10-716" ————>|

www.greencreative.com - info@greencreative.com - Tel / Fax: (866) 774-5433 —f / GREENCREATIVELED y/ GClightingLED m / GREEN-CREATIVE
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GREENCREATIVE
8” INNOFIT GEN 2 COMMERCIAL DOWNLIGHT

ORDERING GUIDE

Product Model

35071 INFT8/827/DIMO10UNV
35072 INFT8/830/DIMO10UNV
35073 INFT8/835/DIMO10UNV
35074 INFT8/840/DIMO10UNV
35075 INFT8/850/DIMO10UNV
35111 INFT8/827/DIM120V
35112 INFT8/830/DIM120V
35113 INFT8/835/DIM120V
35114 INFT8/840/DIM120V
35115 INFT8/850/DIM120V
Model INFT8/10YEARWARRANTY

Note: All rights reserved. All sizes and specifications are subject to change at any time without notice.
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KE‘Y‘%Z’DNE X T | FLOODLIGHT

LIGHT MADE EASY

KT-FLED35-R1A-UNV-8CSB-VDIM

COMPACT 35W GENERAL-PURPOSE LED FLOOD LIGHT

DESCRIPTION

Compact 35W General-Purpose LED Flood Light | 120-277V
Input | 3000-5000K | Bronze Housing | Multiple Mounting
Options

APPLICATION

Building Mount or Ground Mount for outdoor illumination
(landscapes, display signage, loading docks,

building facades, pathways, parking areas, and

other general site lighting requirements)

COLOR
BYEAR <oein

GUS

LISTED

N

PRODUCT FEATURES

e Uniform, wide flood design (NEMA 7h x 7w distribution pattern)

e Heavy-duty, die cast aluminum housing featuring built-in glare visor and tempered glass lens
e Powered by Keystone 0—-10V dimming LED drivers

e Keystone Color Select Technology: Adjustable CCT (3000K, 4000K, or 5000K)

e Built-in dusk-to-dawn photocell behind translucent 3/4” threaded plug with anti-yellowing agent
e Heavy-duty 1/2"” knuckle mount with 90° adjustment and yoke mount options included

e Ambient operating temperature: —30°C/-22°F to 45°C/113°F

e UL listed for wet locations, IP65

e 0-10V dimming, 10% min

e Power Factor: >0.95

e THD: <20%

e LED chip lifetime: L70 >100,000 hrs @ 25°C/77°F ambient fixture temp

e Meets FCC Part 15, Part B, Class A standards for conducted and radiated emissions

e 18" input cable, pre-stripped

e Fixture impact rating IKO7

ELECTRICAL SPECIFICATIONS

Rty . Housing : Input : Legacy
Catalog Number Wattage Lumens Dimming CCT* Efficacy CRI Color Mounting Voltage Rated Life Equivalent
4480 Im 3000K 128 Im/W
Universal:
KT-FLED35-R1A-UNV-8CSB-VDIM 35W 5075Im  0-10V  4000K 145Im/W >80 Bronze 1/2” Knuckle 120-277V 50,000 hrs 150-175W MH
or yoke
4900 Im 5000K 140 Im/W

* Color Uniformity: CCT (Correlated Color Temperature) range as per guidelines outlined in ANSI C78.377-2017

Keystone Technologies ¢ Philadelphia PA e Phone (800) 464-2680 ¢ www.keystonetech.com
Specifications subject to change. Last revised on 08.23.21
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KE‘Y‘%-,Z’DNE XET ‘ FLOOD LIGHT

LIGHT MADE EASY

PHOTOMETRIC SPECIFICATIONS

ISOCANDELA PLOT LUMINOUS INTENSITY DISTRIBUTION FLUX DISTRIBUTION
- T 180° Zone Lumens % Luminaire
60° //’— Forward Light 2,527 Im 53.2%
vy e N 0°-30° 675 Im 14.2%
40° /A \ 120°
// 4 N\ \ 30°-60° 1,366 Im 28.8%
20° /.
/ o 60°-80° 471 Im 9.9%
0 | | | | | | | | |
RIS I \‘ L A J ! ! 5 80°-90° 15Im 0.3%
_20° 90 .
| \ o p Back Light 2,181 Im 46.0%
—40° o o
N 0°-30 656 Im 13.8%
—60° \\ \-;f/ /
X s 7 500 30°-60° 1,223 Im 25.8%
-80° T 60°-80° 297 Im 6.3%
— 80°-90° 5 Im 0.1%
—-80°-60° —40°-20° 0° 20° 40° 60° 80 Up Light e e
W Cd: 171 (10%) Cd: 684 (40%) . 5 5
W Cd: 274 (16%) W Cd: 1077 (63%) 2075100 2l O
W Cd: 428 (25%) Cd: 1710 (100%) Average diffuse angle (50%): 114.3° 100°-180° 36 Im 0.8%
1 Violet CO-C180 —
2 Green C90-C270 BUG™ Rating
G3 Asymmetrical Luminare Types
Unit: cd Type I, 11, 111, IV B2 U2 G1
Quadrilateral Symmetrical Luminare Types
Type V, Area Light B2 U2 G1
* Backlight, Uplight, Glare
LIGHT DISTRIBUTION PATTERNS (Isometric view from above)
Building exterior mounted at Ground mounted at 6" above ground,
15', 30° below horizontal 10° above horizontal, shining towards building exte-
rior wall at 14' away
50' 50
40"~ 40"
307 30
207 20"
w1 107
o T T A 0~
w7 7 T K 101
201"’,, 20{_.
40' . - Z ) & S 40' .
50 P N U . 50 1
307 50
20\ e 40' rd
100" 30
0 20
107 100"
20 30 0"
- 0.1 fc
40" 0.2 fc 100
< 0.5 fc 20
50" . 1.0 fc
v 2.0 fc
60" . - 5.0 fc
70' W 10.0 fc

Keystone Technologies ¢ Philadelphia PA e Phone (800) 464-2680 ¢ www.keystonetech.com
Specifications subject to change. Last revised on 08.23.21
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KEYSTONE FLOOD LIGHT

LIGHT MADE EASY

PHYSICAL SPECIFICATIONS

EPA
KNUCKLE MOUNT Mounted Vertical 0.34 sq/ft
B e '} Mounted Horizontal ~ 0.17 sq/ft
Mounted 45° 0.36 sq/ft
= )
551"
8.98"
\ > v
YOKE MOUNT
7.40" } — 2.75" —>
a B\
|: :| B.B1"
6.97"
o J v
S —
\L Y

Keystone Technologies ¢ Philadelphia PA e Phone (800) 464-2680 ¢ www.keystonetech.com
Specifications subject to change. Last revised on 08.23.21
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KE‘Y‘EF,Z'DNE XFiT ‘ FLOOD LIGHT

LIGHT MADE EASY

GENERAL SETUP INSTRUCTIONS

GENERAL WIRING DIAGRAM . . .
Caution: Before installing, make
certain that AC power to the
. Purple (Dim-+) S fixture is off.
m ===z, Gray (Dim-) Pég?énmgp\ﬁ/éffctgn?ﬁov Caution: The electrical rating
120277V Input  White (Neutral) f KEvSTONE * of this product is 120-277V.
Green (Ground) LED Driver Red (+) , Installer must confirm that there
Black () frepived 1eads  pG Output is 120-277V at the fixture
= —° before installation.

PHOTOCELL ENABLE/DISABLE

This fixture is equipped with a dusk-to-dawn photocell Photocell Enable/Disable
behind the translucent knock-out (KO) cover. Adjust the = -
dip switch to enable (ON) or disable (OFF) the photocell —=

function (see illustrations to the right). Fixture comes El
preset with photocell enabled unless otherwise noted.
COLOR SELECT (CCT) ADJUSTMENT

This fixture is equipped with Color Select technology.
There is an adjustable dip switch behind the translucent
knock-out (KO) cover to change CCT between 5000K,
4000K, and 3000K (see illustrations to the right). Fixture
comes preset at 5000K unless otherwise noted.

Color Select (CCT) Adjustment

ACCESSORIES (SOLD SEPARATELY)
Catalog Number Description
KT-FLED-SM-1-KIT Flood Light Wall Mount Kit
KT-FLED-RC-4-W 4" Round Flood Light Junction Box Cover, White
KT-FLED-RC-4 4" Round Flood Light Junction Box Cover, Bronze

Keystone Technologies ® Philadelphia PA e Phone (800) 464-2680 ¢ www.keystonetech.com
Specifications subject to change. Last revised on 08.23.21
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KE‘Y‘EF,Z'DNE XFiT ‘ FLOOD LIGHT

LIGHT MADE EASY

ORDERING INFORMATION
CATALOG NUMBER PACK QTY. EASY CODE uPC
KT-FLED35-R1A-UNV-8CSB-VDIM 1 DND-10 843654128962

CATALOG NUMBER BREAKDOWN

KT-FLED35-R1A-UNV-8CSB-VDIM

5 6 7 8 13
1 Keystone Technologies 2 Fixture Type 5 Shape 6 Style
2 Fixture Type F Flood R Rectangular 1 Non-Cutoff
3 LED Lamp WP Wallpack 2 Full-Cutoff
4 Max Wattage
5 Shape 7 Distribution 8 Mounting 9CRI
6 St.yle. . A Wide (7 x 7) UNV Universal 8 >80
7 Distribution
8 Mounting B Narrow 9 >90
9 CRI Cc Very Narrow
10 Color
11 Color Select Designation 10 Color 11 Color Select Designation
12 Dimming 40 4000K A 3500K, 4000K, 5000K
13 Housing Color 50 5000K B 3000K, 4000K, 5000K
cs Color Select c 3000K, 3500K, 4000K, 5000K
D TBD
12 Dimming 13 Housing Color
VDIM 0-10V Bronze
B Black
w White

Keystone Technologies ¢ Philadelphia PA e Phone (800) 464-2680 ¢ www.keystonetech.com
Specifications subject to change. Last revised on 08.23.21



Page 1 of 4

SINCE 1945

KEYSTONE

LIGHT MADE EASY A ‘ , l

KT-HBLED105PS-2FB-8CSD-VDIM-P

LED HIGH BAY FIXTURE

DESCRIPTION
2' LED High Bay Fixture | 120-277V Input | Frosted Lens |
0-10V Dimming | Premium Series

APPLICATION
Used for commercial and industrial high bay
lighting applications

cus YEAR <LrPUWER: <::CDLOR:
WARRANTY SELECT SELECT

LISTED

PRODUCT FEATURES

e Powered by Keystone 0—10V dimming LED drivers e Power factor >0.95
e Smooth diffused lens for an even appearance e |70 >50,000 hours
e 0-10V Dimming, Dim-to-off e DLC Premium Listed
e Compatible with Keystone SmartSafe emergency LED drivers e Architectural grade compact design
e Compatible with Keystone 480-277V step down transformers e Frosted lens eliminates glare
e Built in port to accept Quick install Keystone sensor (KTS- ¢ \V-hook and chain mounting accessories included
MW3-12V-PKO & KTS-PIR3-12V-PKO.) NO wiring required e Compatible with Keystone SmartSafe emergency LED drivers; KT-
e Ambient operating temperature: —40°C/—40°F to 50°C/122°F EMRG-LED-12C-1200-EN /DF and KT-EMRG-LED-20SD-2000-EN /
e UL Listed 1598: Suitable for damp locations DF are optimal for fixture level installation; mounting kit KT-HBLED-
e THD: <20% EM-BR-1B-KIT required (sold separately)

POWER AND COLOR TEMPERATURE SELECTABILITY
e Keystone Color Select Technology: Adjustable

CCT (4000K/5000K)
e Keystone Power Select Technology: Adjustable

Wattage (105W/90W/65W)

PRODUCT SPECIFICATIONS

Catalog Number Input Voltage Wattage CCT Lumen Output Efficacy CRI Power Factor Lifetime

4000K 15,200 145 Im/W

105W
5000K 15,300 146 Im/W
4000K 13,400 149 Im/W

KT-HBLED105PS-2FB-8CSD-VDIM-P 120-277V 90w >80 >0.90 50,000 hrs

5000K 13,500 150 Im/W
4000K 10,100 155 Im/W

65W
5000K 10,200 157 Im/W

ONE CATALOG NUMBER WITH 6 DIFFERENT OPTIONS

* Preset to highest lumen output (105W / 5000K)
* Color Uniformity: CCT (Correlated Color Temperature) range as per guidelines outlined in ANSI C78.377-2017.

Keystone Technologies ¢ Philadelphia, PA ¢ Phone (800) 464-2680 ® www.keystonetech.com
Specifications subject to change. Last revised on 05.19.21
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SINCE 1945

KEYSTONE

LIGHT MADE EASY A ‘ , l

KT-HBLED105PS-2FB-8CSD-VDIM-P

LED HIGH BAY FIXTURE

PHOTOMETRIC SPECIFICATIONS

ISOCANDELA PLOT AVERAGE ILLUMINANCE ZONAL LUMEN SUMMARY
80° R Flux Out: 10,624.68Im /\ Zone Lumens % Luminaire
e \ o,
60° 7 ——— \\ 3.31t| 3.256.41/6.963.08lx 6.7f/35.1 sq.ft 0-30 5456 35%
a0° { 7 ?\§§ 6.6ft|.814.10.L1,740.771x 13.411/.140.5.50. 1 sl e AP
20° \ U ///' \“ 9.8ft|.361.82.1.773.68lx A 20.0ft./.316.0.5q.ft 0-60 Leyonts e
04 l u %\ -e-f } /} } 1 13.1ft] 203.53 /435.191x L—A e 26.711.1.561.9.50.ft | O IiSaS 11%
_20° G £ 70-100 765 5%
\ \ A o0 16.4ft].130.26./.278.52X...o. T . 33.4511.878.0.59. 1.
a0 N\ ~ 2 [ T\ 90120 7 0%
Q\ =/ 19.7ft].90.46.£.193.42Ix....... J———\  40.1ft/1,264.3.50.ft |
~60° — [\ 0-90 15,406 99%
— 23.0ft|.66.46.L.142.101x...... |—————\ _ 46.8t/1,720.8.5.1t]
_80° ~ 90-180 37 1%
i 26.2ft| 50,88/ 108,80l f——————1\ 535ft/2,247.6 sq ft]
—— 0-180 15440  100%
_80°-60° —40°-20° 0° 20° 40° 60° 80° 29.51t1.40.20.L80.960......\..00.201.1.2,844.7.50.11.|
M Cd: 6,267, 90% I Cd: 2,785, 40% 30.8f 6 =
Cd: 5,222, 75% M Cd: 2,089, 30% : L3¢ !
M Cd: 4,178, 60% M Cd: 1,393, 20% Avg. / Nadir. E n Diameter / Area
M Cd: 3,482, 50% M Cd: 696, 10% Beam Angle: 91.1

------ Point of Max Cd: 6,970.9

PHYSICAL SPECIFICATIONS

yy
L8y | %0 ©O@ 00

t—11.81"—— >

D T © T > A 1
s
. D . D)l
®
®
o o =
° ° —
° o o ° = b

(€}
° ° 24.80" i i
©
b
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SINCE 1945

KEYSTONE

LIGHT MADE EASY

XFiT

KT-HBLED105PS-2FB-8CSD-VDIM-P

LED HIGH BAY FIXTURE

QUICK INSTALL ACCESSORIES (SOLD SEPARATELY)
Accessory Catalog Number Description

PIR sensor for 2FB LED Highbay fixtures, Preset for 1 min hold time, 3 min standby time at

KTS-PIR3-12V-PKO/A 309, dim, daylight disabled

PIR Sensor
PIR sensor for 2FB LED Highbay fixtures, Preset for 5 min hold time, 10 min standby time at

KTS-PIR3-12V-PKO/B 109 dim, daylight disabled

! B Microwave sensor for 2FB LED Highbay fixtures, Preset for 1 min hold time, 3 min standby
TSRS L2 P time at 30% dim, daylight disabled

Microwave Sensor

Microwave sensor for 2FB LED Highbay fixtures, Preset for 5 min hold time, 10 min standby

KTS-MW3-12V-PKO/B i 4t 10% dim, daylight disabled

1. UNSCREW FIXTURE CAP

2. TWIST IN SENSOR

3. DONE!

Keystone Technologies ¢ Philadelphia, PA ¢ Phone (800) 464-2680 ® www.keystonetech.com
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SINCE 1945

KEYSTONE

LIGHT MADE EASY

XFiT

KT-HBLED105PS-2FB-8CSD-VDIM-P

LED HIGH BAY FIXTURE

ADDITIONAL ACCESSORIES (SOLD SEPARATELY)

Accessory Catalog Number Description
Surface Mount Kit KT-HBLED-SM-1B-KIT Surface Mount Kit for 2FB LED High Bay fixtures
Pendant Mount Kit KT-HBLED-PM-1B-KIT Pendant Mount Kit for 2FB LED High Bay fixtures
Wire Guard KT-HBLED-WG-2B-KIT Wire Guard Kit for 2FB LED Highbay fixtures
Cable Kit KT-HBLED-CABLE-1B-KIT Aircraft Cable Hanging Kit for 2FB LED Highbay fixtures
Emergency Backup Bracket KT-HBLED-EM-BR-1B-KIT Emergency LED Backup Mounting Kit for 2FB LED Highbay Fixtures

KT-EMRG-LED-12C-1200-EN /DF 12W, 1200 lumen Smart Safe emergency battery backup with dual flex cables
Smart Safe Battery Backup

KT-EMRG-LED-20SD-2000-EN /DF 20W, 2000 lumen Smart Safe emergency battery backup with dual flex cables, Self diagnostic

ORDERING INFORMATION
Catalog Number Pack Quantity Easy Code UPC
KT-HBLED105PS-2FB-8CSD-VDIM-P TBD WGG-22 843654134567

CATALOG NUMBER BREAKDOWN

KT-HBLED105PS-2FB-8CSD-VDIM-P

1 Keystone Technologies 8 Color Select Designation
2 LED Stairwell Fixture A 3500K, 4000K, 5000K
3 Wattage

B 3000K, 4000K, 5000K
© 3000K, 3500K, 4000K, 5000K
D 4000K, 5000K

4 Power Select

5 2’ Nominal Length

6 Form Factor

7 800 Series

8 Color Select

9 Color Select Designation
10 0-10V Dimming

11 Premium Series

Keystone Technologies ® Philadelphia, PA e Phone (800) 464-2680 e www.keystonetech.com
Specifications subject to change. Last revised on 05.19.21
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AHT SMALL LOW PROFILE

KEYSTONE

LIGHT MADE EASY

KT-WPLED20-S1-8CSB-VDIM

SMALL 20W NON-CUTOFF LED WALL PACK

DESCRIPTION
Small 20W Non-Cutoff LED Wall Pack | 120-277V Input |
3000-5000K I Low Profile Bronze Housing | Impact Resistant Lens

APPLICATION
Building Mount for exterior illumination (entryways, pathways,
stairwells, security, and other general site lighting requirements)

BUS

5YEAR COLOR
LISTED WARRANTY ] SELECT:II >

N

PRODUCT FEATURES

e Small non-cutoff design can be mounted virtually anywhere, offering uniform vertical and horizontal distribution pattern for general safety
and security illumination needs

e Heavy-duty die-cast aluminum housing features modern aesthetics and includes (3) available 1/2" threaded conduit hubs,
(1) on back and (1) on each side

e Powered by Keystone 0-10V dimming LED drivers

e Keystone Color Select Technology: Adjustable CCT (3000K, 4000K, or 5000K)

e Built-in dusk-to-dawn photocell behind translucent 1/2” threaded plug with anti-yellowing agent

e ADA Compliant with low-profile housing less than 4" deep

e Impact-resistant and highly diffused polycarbonate lens with anti-yellowing agent offers reduced glare for low mounting height applications

e Ambient operating temperature: —40°C/-40°F to 50°C/122°F

e UL listed for wet locations, IP65

® 0-10V dimming, 10% min

e Power Factor: >0.95

e THD: <20%

e LED chip lifetime: L70 >100,000 hrs @ 25C°/77F° ambient fixture temp

e Meets FCC Part 15, Part B, Class A standards for conducted and radiated emissions

e Fixture impact rating IKO7

ELECTRICAL SPECIFICATIONS

Catalog Number Wattage  Lumens Blélil:\:legiv Dimming CCT* Efficacy CRI Hggls;?g VI;}?:gte Rated Life E(:-:i%:?eynt
2600 Im 2340 Im 3000K 130 Im/W

KT-WPLED20-S1-8CSB-VDIM 20W 2700 Im 2430 Im 0-10V 4000K 135Im/W >80  Bronze 120-277vV 50,000 hrs ~ 50-70W MH
2500 Im 2330 Im 5000K 125 Im/W

* Color Uniformity: CCT (Correlated Color Temperature) range as per guidelines outlined in ANSI C78.377-2017

Keystone Technologies  Philadelphia PA e Phone (800) 464-2680 e www.keystonetech.com
Specifications subject to change. Last revised on 06.16.21



Page 2 of 4

AHT SMALL LOW PROFILE

KEYSTONE

LIGHT MADE EASY

KT-WPLED20-S1-8CSB-VDIM

SMALL 20W NON-CUTOFF LED WALL PACK

PHOTOMETRIC SPECIFICATIONS

ISOCANDELA PLOT LUMINOUS INTENSITY DISTRIBUTION FLUX DISTRIBUTION
4 180° Zone Lumens % Luminaire
80° Forward Light 1,653 Im 64.0%
60° /’\\\ i 0°-30° 379 Im 14.7%
a0 / NN /é’\ 30-60°  788Im  29.4%
~———= \ 60°-80° 400 Im 15.5%
20° G 80°-90° 116 Im 4.5%
0° ) ( L 4| \{ AR Back Light 667 Im 25.8%
o ( \ e ) ) 0°-30° 264 Im 10.2%
\ \ i / / 30°-60° 283 Im 11.0%
—40° \ I\ ] / 60°-80° 97 Im 3.8%
—60° Mo 80°-90° 231m 0.9%
s \\ —— // / Up Light 261 Im 10.1%
\ N S H B ) v / 90°-100°  921m 3.5%
Average diffuse angle (50%): 100° 100°-180° 170 Im 6.6%
-80° -60° -40°-20° 0° 20° 40° 60° 80° 1 Violet CO-C180
B O 163 (16%) B G721 (63%) 2 Green C90-C270 B" Ratine
B Cd: 286 (25%) Cd: 1,145 (100%) Unit: cd Asymmetrical Luminare Types
Type I, 11, I1I, IV B1 U3 Gl
Quadrilateral Symmetrical Luminare Types
Type V, Area Light B1 U3 G1
* Backlight, Uplight, Glare
MOUNTING LIGHT DISTRIBUTION PATTERN
Side view [sometric view from above; Luminaire mounted at 10'

30.0'

20.0'

10.0'

40.0'

Keystone Technologies ¢ Philadelphia PA e Phone (800) 464-2680  www.keystonetech.com
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AHT ‘ SMALL LOW PROFILE

KEYSTONE

LIGHT MADE EASY

PHYSICAL SPECIFICATIONS

< 5.81" > «— 309" —» ‘4 5.81" >
’\ / [ I =
N7 S —
® ® il
@ J <=
© @ @ 861" il
a \J _/
GENERAL SETUP INSTRUCTIONS
GENERAL WIRING DIAGRAM
Caution: Before installing, make
certain that AC power to the
. Purple (Dim+) - fixture is off.
& N Gray (Dim-) Pg&?gﬂquﬁgﬁsggn%‘w Caution: The electrical rating
120277V 1nput  Vhite (Neutral) | KEvSTONE of this product is 120-277V.
Green (Ground) LED Driver Red (+) e o Installer must confirm that there
Blue (-) to LED loag > DC Output is 120277V at the fixture
= before installation.

PHOTOCELL ENABLE/DISABLE

This fixture is equipped with a dusk-to-
dawn photocell behind the translucent Enapbqg}ﬁigble
knock-out (KO) cover. Adjust the dip

switch to enable (ON) or disable (OFF)

the photocell function (see illustrations ’\
to the right). Fixture comes preset with

photocell enabled unless otherwise noted. @

COLOR SELECT (CCT) ADJUSTMENT ” ”

Certain fixture models are equipped @

with Color Select technology. There is an

adjustable dip switch behind the translu-

cent knock-out (KO) cover to change CCT
between 5000K, 4000K, and 3000K (see

illustrations to the right). Fixture comes ﬂ

ol—=]o

Color Select
(CCT) Adjustment

preset at 5000K unless otherwise noted. / \_J \

«l=

5K
aK
3K
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AHT ‘ SMALL LOW PROFILE

KEYSTONE

LIGHT MADE EASY

ACCESSORY (SOLD SEPARATELY)

Catalog Number
KTSP-10KV-C

Description

Wall Pack 10kV Surge Protector, Compact Design

ORDERING INFORMATION
CATALOG NUMBER
KT-WPLED20-S1-8CSB-VDIM 1

PACK QTY. EASY CODE UPC

XWA-37 843654129112

CATALOG NUMBER BREAKDOWN

KT-WPLED20-S1-8CSB-VDIM

11 12

1 Keystone Technologies 2 Fixture Type 5 Size 6 Style

2 Fixture Type F Flood s Small 1 Non-Cutoff

3 LED Lamp WP Wallpack M Medium 2 Full-Cutoff

4 Max Wattage . Large

5 Size

g gglle 7 CRI 8 Color 9 Color Select Designation

8 Color 8 >80 40 4000K A 3500K, 4000K, 5000K

9 Color Select Designation 9 >90 50 5000K B 3000K, 4000K, 5000K
10 0-10V Dimming cs Color Select (o 3000K, 3500K, 4000K, 5000K
11 Housing Color D TBD
12 Sensor Options

10 Dimming 11 Housing Color 10 Sensor Options
VDIM 0-10V Bronze No option
—— mw Mo ocepeney

Keystone Technologies  Philadelphia PA ¢ Phone (800) 464-2680  www.keystonetech.com
Specifications subject to change. Last revised on 06.16.21



Page 1 of 4

|<E‘y§”ii-g;’NE X[F; T | TRADITIONAL

LIGHT MADE EASY

KT-WPLED80-M1-8CSB-VDIM

TRADITIONAL 80W NON-CUTOFF LED WALL PACK

DESCRIPTION
Traditional 80W Non-Cutoff LED Wall Pack | 120-277V Input |
3000-5000K | Medium-Size Bronze Housing | Glass Lens

APPLICATION

Building Mount for exterior illumination (perimeters, pathways,
loading docks, and other general security lighting
requirements)

N\ /58

LISTED

COLOR
BYEAR <o

PRODUCT FEATURES

e Traditional design matches appearance and light distribution pattern of legacy HID, optimized for one-for-one replacements
e Heavy-duty, die-cast aluminum housing with (5) available 1/2" threaded conduit hubs: (1) on back and (1) on all four sides
e Powered by Keystone O—-10V dimming LED drivers

e Keystone Color Select Technology: Adjustable CCT (3000K, 4000K, or 5000K)

e Built-in dusk-to-dawn photocell behind translucent 3/4" threaded plug with anti-yellowing agent

e Borosilicate glass lens diffuses light source and provides uniform distribution

e Covers footprint of mid-size HID wallpacks

e Ambient operating temperature: —40°C/-40°F to 50°C/122°F

e UL listed for wet locations, IP65

e 0-10V dimming, 10% min

e Power Factor: >0.95

e THD: <20%

e LED chip lifetime: L70 >100,000 hrs @ 25°C/77°F ambient fixture temp

e Meets FCC Part 15, Part B, Class A standards for conducted and radiated emissions

e Fixture impact rating IKO6

e Compatible with Keystone LED Emergency Backups

ELECTRICAL SPECIFICATIONS

Catalog Number Wattage Lumens Bt'ilomwegfr Dimming CCT* Efficacy CRI Hgglsci':ug J;}f:gte Rated Life E;:i%aatl;gnt
10955 Im 9860 Im 3000K 137 Im/W
KT-WPLED80-M1-8CSB-VDIM 80W 11925 Im 10730 Im 0-10V 4000K 149 Im/W >80  Bronze 120-277V 50,000 hrs 250-320W MH
11360 Im 10225 Im 5000K 142 Im/W

* Color Uniformity: CCT (Correlated Color Temperature) range as per guidelines outlined in ANSI C78.377-2017

Keystone Technologies ¢ Philadelphia PA e Phone (800) 464-2680 ¢ www.keystonetech.com
Specifications subject to change. Last revised on 06.16.21
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A =l XF;T | TRADITIONAL

LIGHT MADE EASY

KT-WPLED80-M1-8CSB-VDIM

TRADITIONAL 80W NON-CUTOFF LED WALL PACK

PHOTOMETRIC SPECIFICATIONS

ISOCANDELA PLOT LUMINOUS INTENSITY DISTRIBUTION FLUX DISTRIBUTION

- -+ 180° Zone Lumens % Luminaire

A Forward Light 8,671 Im 79.6%

60 e 4 0°-30° 1,281 Im 11.8%

40 — ‘5,—\/"\ 30°-60° 3,696 Im 33.9%

20° il T 60°-80°  2,660Im  24.4%

0° ot I / /\ I v U \ | oo N
1 /\ / I ! 7:\\ I \\\ \\ I 80°-90 1,035 Im 9.5%
-20° / ™ \\ Back Light 1,029 Im 9.5%

—40° .. 0°-30° 409 Im 3.8%

_60° / e 30°-60° 471 Im 4.3%
—80° \ L 60°-80° 126 Im 1.2%
N\
N i 80°-90° 23 Im 0.2%
—80°-60° —40°—20° 0° 20° 40° 60° 80° Up Light 1,195 Im 11.0%
Boipim gl S N —
B Cd. 947 (28%) Gd: 3788 (100%) Aver.age diffuse angle (50%): 111.4 100°-180° 644 Im 5.9%
1 Violet CO-C180 —
2 Green C90-C270 BUG™ Rating
3 Orange G51 Asymmetrical Luminare Types
Unit: cd Type I, 11, 111, IV B1 U4 G5
Quadrilateral Symmetrical Luminare Types
MOUNTING LIGHT DISTRIBUTION PATTERN iz s Lz EL U LD
Side view [sometric view from above; Luminaire mounted at 15' * Backlight, Uplight, Glare
60"
G
; e > fe
L/ 40 0.5 fc
30" 1.0 fc
. I 2.0fc
20 B 50fc
15' W 10.0fc

60'

60’

80

Keystone Technologies ¢ Philadelphia PA e Phone (800) 464-2680 ¢ www.keystonetech.com
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KE‘YE-‘E-Z’DNE XFiT ‘ TRADITIONAL

LIGHT MADE EASY

PHYSICAL SPECIFICATIONS

}4 14.37" ,} }4 7.32" ,} }4 14.37" ,}
U 9.29
D
GENERAL SETUP INSTRUCTIONS
GENERAL WIRING DIAGRAM
Caution: Before installing, make
certain that AC power to the
Black (Line) Purple (Dim+) fixture is off.
ack (Line ————————® Dimmi ires to 0-10V. . . .
TR <S5 Gray (Dim-) o |E'(”§21',Pngpﬁ;r§fc3m Cautl_on: The el_ectncal rating
120-277V Input : . =1 of this product is 120-277V.
Green (Ground) LED Driver Red (+) o Proaired lead Installer must confirm that there
1 Black (-) to LED load > DC Output is 120-277V at the fixture
= before installation.

PHOTOCELL ENABLE/DISABLE

This fixture is equipped with a dusk-to-dawn photocell Photocell Enable/Disable
behind the translucent knock-out (KO) cover. Adjust the

dip switch to enable (ON) or disable (OFF) the photocell

function (see illustrations to the right). Fixture comes ([
preset with photocell enabled unless otherwise noted.

|

COLOR SELECT (CCT) ADJUSTMENT G

This fixture is equipped with Color Select technology.

There is an adjustable dip switch behind the translucent

knock-out (KO) cover to change CCT between 5000K,

4000K, and 3000K (see illustrations to the right). Fixture qd
comes preset at 5000K unless otherwise noted.

@

oI

Color Select (CCT) Adjustment

Keystone Technologies ® Philadelphia PA e Phone (800) 464-2680 ¢ www.keystonetech.com
Specifications subject to change. Last revised on 06.16.21
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KE‘YE-‘E-Z’DNE XFiT ‘ TRADITIONAL

LIGHT MADE EASY

ACCESSORY (SOLD SEPARATELY)

Catalog Number Description

KTSP-10KV-C Wallpack 10kV Surge Protector, Compact Design

ORDERING INFORMATION
CATALOG NUMBER PACK QTY. EASY CODE UPC
KT-WPLED80-M1-8CSB-VDIM 1 XNA-33 843654129037

CATALOG NUMBER BREAKDOWN

KT-WPLED80-M1-8CSB-VDIM

11
1 Keystone Technologies 2 Fixture Type 5 Size 6 Style
2 Fixture Type F Flood s Small 1 Non-Cutoff
3 LED Lamp wP Wallpack M Medium 2 Full-Cutoff
4 Max Wattage . Large
5 Size
g zglle 7 CRI 8 Color 9 Color Select Designation
8 Color 8 >80 40 4000K A 3500K, 4000K, 5000K
9 Color Select Designation 9 >90 50 5000K B 3000K, 4000K, 5000K
10 Dimming cs Color Select (o 3000K, 3500K, 4000K, 5000K
11 Additional Options D TBD
10 Dimming 11 Additional Options
VDIM 0-10v No option
IMW Microwave occupancy

Sensor Installed

12W Emergency Battery
/EMRG-12 Backup Installed

Keystone Technologies ® Philadelphia PA e Phone (800) 464-2680 ¢ www.keystonetech.com
Specifications subject to change. Last revised on 06.16.21
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|<E‘y§”ii-g;’NE X[F; T | TRADITIONAL

LIGHT MADE EASY

KT-WPLED120-L1-8CSB-VDIM

TRADITIONAL 120W NON-CUTOFF LED WALL PACK

DESCRIPTION
Traditional 120W Non-Cutoff LED Wall Pack | 120-277V Input
| 3000-5000K | Large-Size Bronze Housing | Glass Lens

APPLICATION

Building Mount for exterior illumination (perimeters, pathways,
loading docks, and other general security lighting
requirements)

N\ /58

LISTED

COLOR
BYEAR <o

PRODUCT FEATURES

e Traditional design matches appearance and light distribution pattern of legacy HID, optimized for one-for-one replacements
e Heavy-duty, die-cast aluminum housing with (5) available 1/2" threaded conduit hubs: (1) on back and (1) on all four sides
e Powered by Keystone O—-10V dimming LED drivers

e Keystone Color Select Technology: Adjustable CCT (3000K, 4000K, or 5000K)

e Built-in dusk-to-dawn photocell behind translucent 3/4" threaded plug with anti-yellowing agent

e Borosilicate glass lens diffuses light source and provides uniform distribution

e Covers footprint of large HID wallpacks

e Ambient operating temperature: —40°C/-40°F to 50°C/122°F

e UL listed for wet locations, IP65

e 0-10V dimming, 10% min

e Power Factor: >0.95

e THD: <20%

e LED chip lifetime: L70 >100,000 hrs @ 25°C/77°F ambient fixture temp

e Meets FCC Part 15, Part B, Class A standards for conducted and radiated emissions

e Fixture impact rating IKO6

e Compatible with Keystone LED Emergency Backups

ELECTRICAL SPECIFICATIONS

Catalog Number Wattage Lumens Bt'ilomwegfr Dimming CCT* Efficacy CRI Hgglsci':ug J;}f:gte Rated Life E;:i%aatl;gnt
16410 Im 14770 Im 3000K 137 Im/W

KT-WPLED120-L1-8CSB-VDIM 120W 17865 Im 16075 Im 0-10V 4000K 149 Im/W >80  Bronze 120-277V 50,000 hrs 400W MH
16900 Im 15210 Im 5000K 141 Im/W

* Color Uniformity: CCT (Correlated Color Temperature) range as per guidelines outlined in ANSI C78.377-2017

Keystone Technologies ¢ Philadelphia PA e Phone (800) 464-2680 ¢ www.keystonetech.com
Specifications subject to change. Last revised on 06.16.21
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A =l XF;T | TRADITIONAL

LIGHT MADE EASY

KT-WPLED120-L1-8CSB-VDIM

TRADITIONAL 120W NON-CUTOFF LED WALL PACK

PHOTOMETRIC SPECIFICATIONS

ISOCANDELA PLOT LUMINOUS INTENSITY DISTRIBUTION FLUX DISTRIBUTION
- —+ 180° Zone Lumens % Luminaire
o Forward Light 11,932 Im  71.6%
60°
o 0°-30° 1,998 Im 12.0%
40° [ 120°
/,—/ g —— 30°-60° 5,312 1Im 31.9%
20° 17 i \\ 60°-80°  3,365Im  20.2%
0° 4} /1/ : ’T‘j‘j‘\\l \‘\ ] - 80°-90° 1,257 Im  7.5%
-20° / \ Back Light 2,803 Im 17.0%
-40° 0°-30° 1,280 Im 7.7%
-60° ( e } - v 500 30-60° 1,273 Im 7.6%
_80° \\ o e 60°-80° 250 Im 1.5%
W\ ~~——~ /) 80°-90° 39 Im 0.2%
~80°—60° —40°-20° 0° 20° 40° 60° 80° Up Light 1,877 Im 11.3%
Bt BEimen — 1
WCd 1,413 5%) &d: 51881 (100%) Aver.age diffuse angle (50%): 112.3 100°-180° 979 Im 5.9%
1 Violet CO-C180 —
2 Green C90-C270 BUG* Rating
3 Orange G46 Asymmetrical Luminare Types
Unit: cd Type I, 11, 111, IV B3 U4 G5
Quadrilateral Symmetrical Luminare Types
MOUNTING LIGHT DISTRIBUTION PATTERN iz s Lz s
Side view [sometric view from above; Luminaire mounted at 20' * Backlight, Uplight, Glare
80"
70’ 0.1fc
60" 0.2 fc
e
1 g . C
30.40 I 2.0fc
v B 50fc
20" W 10.0fc

40'
30
20
10'

100
20"
30
40
50'
60'

70
80'
90’
100'

Keystone Technologies ¢ Philadelphia PA e Phone (800) 464-2680 ¢ www.keystonetech.com
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KE‘YE-‘E-Z’DNE XFiT ‘ TRADITIONAL

LIGHT MADE EASY

PHYSICAL SPECIFICATIONS

}4 17.87" ,} }4
0 O s
8.98"
GENERAL SETUP INSTRUCTIONS
GENERAL WIRING DIAGRAM
Caution: Before installing, make
certain that AC power to the
Black (Line) Purple (Dim+) S fixture is off.
LS — Gray (Dim-) Pg@?;?ngpﬁgrﬁfégn?;o%ov Caution: The electrical rating
120277V Input  White (Neutral) f KEvVSTONE of this product is 120-277V.
Green (Ground) LED Driver Red (+) o Proaired lead Installer must confirm that there
1 Black (-) to LED load > DC Output is 120-277V at the fixture
= before installation.

PHOTOCELL ENABLE/DISABLE

This fixture is equipped with a dusk-to-dawn photocell Photocell Enable/Disable
behind the translucent knock-out (KO) cover. Adjust the
dip switch to enable (ON) or disable (OFF) the photocell
function (see illustrations to the right). Fixture comes

preset with photocell enabled unless otherwise noted. qT

COLOR SELECT (CCT) ADJUSTMENT

This fixture is equipped with Color Select technology.
There is an adjustable dip switch behind the translucent
knock-out (KO) cover to change CCT between 5000K, qT
4000K, and 3000K (see illustrations to the right). Fixture
comes preset at 5000K unless otherwise noted.

Color Select (CCT) Adjustment

Keystone Technologies ® Philadelphia PA e Phone (800) 464-2680 ¢ www.keystonetech.com
Specifications subject to change. Last revised on 06.16.21
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KE‘YE-‘E-Z’DNE XFiT ‘ TRADITIONAL

LIGHT MADE EASY

ACCESSORY (SOLD SEPARATELY)

Catalog Number Description

KTSP-10KV-C Wallpack 10kV Surge Protector, Compact Design

ORDERING INFORMATION
CATALOG NUMBER PACK QTY. EASY CODE UPC
KT-WPLED120-M1-8CSB-VDIM 1 EVM-25 843654129044

CATALOG NUMBER BREAKDOWN

KT-WPLED120-L1-8CSB-VDIM

11

1 Keystone Technologies 2 Fixture Type 5 Size 6 Style

2 Fixture Type F Flood s Small 1 Non-Cutoff

3 LED Lamp wP Wallpack M Medium 2 Full-Cutoff

4 Max Wattage . Large

5 Size

g zglle 7 CRI 8 Color 9 Color Select Designation

8 Color 8 >80 40 4000K A 3500K, 4000K, 5000K

9 Color Select Designation 9 >90 50 5000K B 3000K, 4000K, 5000K
10 Dimming cs Color Select (o 3000K, 3500K, 4000K, 5000K
11 Additional Options D TBD

10 Dimming 11 Additional Options
VDIM 0-10v No option
IMW Microwave occupancy

Sensor Installed

12W Emergency Battery
/EMRG-12 Backup Installed

Keystone Technologies ® Philadelphia PA e Phone (800) 464-2680 ¢ www.keystonetech.com
Specifications subject to change. Last revised on 06.16.21



www.sylvania.com

SYLVANIA Luminaires
Slim Wall Pack

Product Features

The Wall Pack luminaires are environmentally preferable LED alternatives to
traditional HID or Incandescent luminaires, offering up to 87% in energy savings.
Ideal in place of traditional luminaires, or as new installations, the Wall Pack series
is offered in four wattages/lumen packages for illuminating building exteriors,
outdoor corridors, walkways, and stairwells.

The slim design of these luminaires is aesthetically pleasing and they are available
with optional photo control. SYLVANIA luminaires assure optimum light engine
performance for extended service and rated life (=125,000 hours L;).

Wattage Comparison Chart

Catalog # Type
Project
Notes

Date
Prepared by

Dimensions

Front View - Side View

8"
:203mm)

24"
| 75" | |'_'so
I (190mm) | (60mm)
28"
(71mm)

Specifications

Weight: UNV: 5.9 Ibs (2.7 kg)  347V: 65 Ibs (2.9 kg)

Construction: Two-piece cast aluminum alloy housing with powder coat paint
finish and a glass lens. The standard color is bronze.

LED System: LED system with a life rating of >125,000 hours at L,, @25°C.
Luminaire efficacy up to 121 LPW.

Electrical: Offered in 13, 30, 40, and 60 Watts, the luminaire is designed to
operate through the 120-277 Vac universal voltage range (30 and 40 Watts in
347Vac). The LED driver has a 4kV inherent surge suppression and is a constant
current device, meeting UL1310 and UL48 Class 2 with built-in over temperature
protection. The fixture power factor is >90% and THD is <20%.

Color Characteristics: CRI>70; CCT of 4000K or 5000K.

:Im;\:lall TaCK Traditional Svst LED Svst E Optics: Cutoff distribution with a flat tempered glass lens.
raditiona raditional System ystem nergy . . .
Source Wattage Wattage Savings Options Available: Photocontrol (120V Only).
23 W CFL 23 13 43% Installation: Luminaire mounts to exterior wall (knuckle and trunnion mount
100 W Inc 100 13 87% accessories available). Level included in back plate and luminaire can be
150 Wnc 150 30 80% mounted in any orientation.
50 W HPS 62 30 52% : . _ANO! oF (_AN° o
Z0WEPS o1 30 7% OPe_ratmg Temp(.erature. 40°F to +104°F (-40°C to +4F] C).
70 WHPS o1 30 7% Listings: cULus listed to UL1598 standards for wet locations.
70 WHPS 91 40 56% Warranty: Standard 5-year luminaire warranty (LEDLUMO01).
100 WHPS 120 40 67% Note: Specifications subject to change without natice. IES files available online.
100 W MH 130 40 69% -
150 W HPS 170 60 65% @ 5303
150 W MH 188 60 68% °‘“s QE RoMs F@
175 W MH 210 60 71% LISTED
*See page 2 for DLC listings.
Ordering Guide
Item Number:
SLMWPK XX /XXX XXX 7 / €O / BZ /I X
Product Generation Wattage (UNV) \oltage CRI Color Temp (CCT) Optics Color/Finish Options
Name 013 =13Watts | [UN =120277V] [ 7270 | 40= 00 = Cutoff | - ['BZ=Bronze | k= No Option
SLMWPK A = T20= 120V 50 = 5000K Distribution P = Photocontrol (120V only)
040 = 40 Watts 347 =347V

060 = 60 Watts
Wattage (347V)
030 = 30 Watts
040 = 40 Watts

LEDLUMOO3R9 3-19
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Photometric Data

SLMWPK2A/030UNV750/CO SLMWPK1A/040UNV750/CO (UNV/347V) SLMWPK2A/060UNV750/CO
Isofootcandle Lines at 15' Mounting Height Isofootcandle Lines at 18' Mounting Height Isofootcandle Lines at 20' Mounting Height
1 2 3 2 00 1 2

Ooﬁ 0

— |
2 _4/

5

=4

For other mounting heights apply the following multipliers:

Mounting ) . . ) . Mounting ) . ) ) . Mounting , ) . , )
Height 12' | 15" | 18" | 20" | 22 Height 18" | 18" | 20" | 22' | 25 Height 15| 18" | 20" | 22" | 25
Multiplier | 1.56 0.69 | 0.56 | 0.46 Multiplier | 1.44 0.81 | 0.67 | 0.52 Multiplier | 1.78 | 1.23 0.83 | 0.64
Ordering Information R
Item Ordering Power Input Color Temp Total Fixture BUG @
Number  Abbreviation (W) Voltage CRI  (CCT) Distribution Lumens LPW* DLC** Rating Options MTO0™
74340 SLMWPK1A/013UNV740/C0/BZ 13 120-277V >70  4000K Cutoff 1400 113 Std B1-U0-G1 -

74341 SLMWPK1A/013UNV750/C0/BZ 13 120-277V  >70  5000K Cutoff 1400 13 Std B1-U0-G1 -

74192 SLMWPK1A/030UNV740/C0/BZ 30 120-277V >70  4000K Cutoff 2800 92 Std B1-U0-G1 -

74195 SLMWPK1A/030UNV750/C0/BZ 30 120-277V  >70  5000K Cutoff 2800 84 - B1-U0-G1 -

74193 SLMWPK1A/040UNV740/C0/BZ 40 120-277V >70  4000K Cutoff 4100 99 Std B2-U0-G1 -

74196 SLMWPK1A/040UNV750/C0/BZ 40 120-277V  >70  5000K Cutoff 3900 98 Std B2-U0-G1 -

74194 SLMWPK1A/060UNV740/C0/BZ 60 120-277V >70  4000K Cutoff 5500 94 Std B2-U0-G1 -

74197 SLMWPK1A/060UNV750/C0/BZ 60 120-277V  >70  5000K Cutoff 5100 83 - B2-U0-G1 -

74342 SLMWPK1A/013120740/C0/BZ/P 13 120V >70  4000K Cutoff 1400 113 Std B1-U0-G1 Photocontrol
74343 SLMWPK1A/013120750/C0/BZ/P 13 120V >70  5000K Cutoff 1400 13 Std B1-U0-G1 Photocontrol ~ MTO
74204 SLMWPK1A/030120740/C0/BZ/P 30 120V >70  4000K Cutoff 2800 92 Std B1-U0-G1 Photocontrol MTO
74208 SLMWPK1A/040120750/C0/BZ/P 40 120V >70  5000K Cutoff 3900 98 Std B2-U0-G1 Photocontrol
74206 SLMWPK1A/060120740/C0O/BZ/P 60 120V >70  4000K Cutoff 5500 94 Std B2-U0-G1 Photocontrol
74209 SLMWPK1A/060120750/C0/BZ/P 60 120V >70  5000K Cutoff 5100 83 - B2-U0-G1 Photocontrol
72966 SLMWPK1A/030347750/C0/BZ 30 347V >70  5000K Cutoff 3400 109 St B1-U0-G1 -

72992 SLMWPK1A/040347750/C0/BZ 40 347V >70  5000K Cutoff 4300 104  Std B2-U0-G1 -

74381 SLMWPK2A/030UNV750/C0/BZ 30 120-277V >70  5000K Cutoff 3300 112 Prm B1-U0-G1 -

74380 SLMWPK2A/060UNV740/C0/BZ 60 120-277V  >70  4000K Cutoff 7000 17 Prm B2-U0-G1 -

74382 SLMWPK2A/060UNV750/C0/BZ 60 120-277V >70  5000K Cutoff 7200 121 Prm B2-U0-G1 -

74384 SLMWPK2A/030120750/C0/BZ/P 30 120V >70  5000K Cutoff 3300 112 Prm B1-U0-G1 Photocontrol ~ MTO
74383 SLMWPK2A/060120740/C0/BZ/P 60 120V >70  4000K Cutoff 7000 17 Prm B2-U0-G1 Photocontrol
74385 SLMWPK2A/060120750/C0/BZ/P 60 120V >70  5000K Cutoff 7200 121 Prm B2-U0-G1 Photocontrol ~ MTO

*LPW per LM79 report.
**Prm for DLC Premium; Std for DLC Standard
***Made To Order
For further information and to learn more about utility rebates, contact your local SYLVANIA sales representative.

Accessories and Replacement Parts

Item Number Ordering Abbreviation Item Description

74392 SLMWPK1A/JBOX/BZ Junction Box, Bronze Finish

74393 SLMWPK1A/TRUNNION/BZ Junction Box Trunnion Mount, Bronze Finish
74394 SLMWPK1A/KNUCKLE/BZ Junction Box Knuckle Mount, Bronze Finish

LEDVANCE LLC

200 Ballardvale Street

Wilmington, MA 01887 USA

Phone 1-800-LIGHTBULB (1-800-544-4828)
www.sylvania.com

SYLVANIA and LEDVANCE are registered trademarks.

All other trademarks are those of their respective owners.

Licensee of product trademark SYLVANIA in general lighting.
Specifications subject to change without notice.

Brwe Gl syLvania @

© 2019 LEDVANCE LLC



VANLED40ON/PCS

Low-profile vandal-resistant fixture covers the footprint of most traditional canopy

LIGHTING

Project: Type:

Prepared By: Date:
Driver Info LED Info
Type: Constant Current Watts: 40W
120V: 0.60A Color Temp: 4000K
208V: N/A Color Accuracy: 78 CRI
240V: N/A L70 Lifespan: 100000
277V: N/A Lumens: 5177
Input Watts: 39w Efficacy: 132 LPW
Efficiency: N/A

lights. Available in flat or drop lens with frosted and unfrosted options.

Color: Bronze

Technical Specifications
Listings

UL Listing:

Suitable for wet locations.

DLC Listed:

This product is listed by Design Lights Consortium
(DLC) as an ultra-efficient premium product that
qualifies for the highest tier of rebates from DLC
Member Utilities.

DLC Product Code: P3TDZ3HM

IESNA LM-79 & LM-80 Testing:

RAB LED luminaires have been tested by an
independent laboratory in accordance with IESNA LM-
79 and LM-80, and have received the Department of
Energy "Lighting Facts" label.

Electrical
Driver:

Class 2, Constant Current, 100-277V, 50-60Hz,
1050mA

THD:
6.1% at 120V, 10.1% at 277V

Photocell:

120V Swivel Photocell Included. Photocell is only
compatible with 120V.

Construction

Maximum Ambient Temperature:

SuitableFor use in 40°C (104°F) ambient temperatures
Cold Weather Starting:

Minimum starting temperature is -40°C (-40°F)

Weight: 12.0 Ibs

Housing:

Die-cast aluminum housing and lens frame with (4)
1/2" NPS side conduit entries and weatherproof rear
wire plug and access plate

Mounting:

Ceiling mount to recessed junction with knockout
template or directy to ceiling surface, utilizing side
conduit entry points.

IP Rating:
Ingress Protection rating of IP66 for dust and water
Lens:

Vandal-resistant polycarbonate textured opaque for
low glare drop lens

Reflector:

Semi-specular, vacuum-metalized polycarbonate
Gaskets:

High-temperature silicone gaskets

Finish:

Our environmentally friendly polyester powder coatings

are formulated for high-durability and long-lasting
color, and contain no VOC or toxic heavy metals.

Green Technology:

Mercury and UV free. RoHS compliant components.
Polyester powder coat finish formulated without the
use of VOC or toxic heavy metals.

Need help? Tech help line: (888) RAB-1000 Email: sales@rabweb.com Website: www.rabweb.com
Copyright © 2014 RAB Lighting Inc. All Rights Reserved  Note: Specifications are subject to change at any time without notice

LED Characteristics

LEDs:

Discreet LEDs on PCB board

Color Stability:

RAB LEDs exceed industry standards for chromatic
stability.

Color Uniformity:

RAB's range of CCT (Correlated Color Temperature)
follows the guidelines of the American National
Standard for Specifications for the Chromaticity of
Solid State Lighting (SSL) Products, ANSI C78.377-
2015.

Replacement:
Replaces up to 100W Metal Halide.
Other

Warranty:

RAB warrants that our LED products will be free from
defects in materials and workmanship for a period of
five (5) years from the date of delivery to the end user,
including coverage of light output, color stability, driver
performance and fixture finish. See our full warranty

Buy American Act Compliance:

RAB values USA manufacturing! Upon request, RAB
may be able to manufacture this product to be
compliant with the Buy American Act (BAA). Please
contact customer service to request a quote for the
product to be made BAA compliant.

Page 1 of 2



VANLED40ON/PCS

Features

Fits the footprint of older canopy lights

1 Vandal resistant and UV resistant lens

Ultra-hig

12"
305 mm

Dimensions
12"
I 305 mm
4 3/4"
121 mm
1 |

Ordering Matrix

Family Watts Color Temp Lens
VANLED

10 = Blank = 5000K |Blank = Drop
10W (Cool) lens
20 = N = 4000K F = Flat lens
20W (Neutral) FR = Frosted
40 = Y = 3000K Drop Lens
40w (Warm) FFR = Frosted
52 = Flat Lens
52W
65 =
65W
75 =
75W

Motion Sensor & Finish

Blank = Bronze, no sensor |

W = White, no sensor
MS = Bronze w/ SMS500 mini-sensor (not
available w/ D10 models)
MSW = White w/ SMS500 mini-sensor (not
available w/ D10 models)

Need help? Tech help line: (888) RAB-1000 Email: sales@rabweb.com Website: www.rabweb.com
Copyright © 2014 RAB Lighting Inc. All Rights Reserved  Note: Specifications are subject to change at any time without notice

h efficiency

Clean, contemporary, low-profile design
Available with drop lens or flat lens
IP66 rated, keeps dust, bugs and water out

Photo and motion sensor options available

Driver Options

IBIank = On/Off driver

/D10 = 0-10V Dimming (not availab

e for 10w)

/480 = 480V (not available for 10W or 20W)

/480/D10 = 480V w/ 0-10V dimming (not
available for 10W or 20W)

LIGHTING

Photocell
Options

/PCS = 120V
Swivel
IPCS2 =277V
Swivel
/PCS4 = 480V

Swivel

Page 2 of 2
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A19-6-E26-927-DIM

RAB | Residential

Project: Type: Prepared By: Date:

Features and Benefits
Produces rich and vibrant colors >90CRI
Energy efficient replacement for incandescent and halogen lamps
Constructed from durable plastic which lowers risk of breakage

Rated for use in enclosed and open fixtures in dry or damp
locations

Frosted lens produces smooth diffuse light

Longer lifespan compared to legacy equivalents minimizes
replacement and maintenance costs

ENERGY STAR Compliant, Title 20 Compliant

70 CompLY W

TITLE 3016
CA20

COMPLIANT

HIGH EFFICACYLEDLIGHT
SOURCE REQUIREMENTS

Technical Specifications

Performance

Product Type:
A-Line

Input Wattage:

6W

Typical Lumen Output:
450

Efficacy:

75 Im/W

Color Temperature:
2700K Soft White

CRI:

90

L70 Lifespan:
25,000 Hours
Dimmable:
Yes, down to 10%
Construction

Bulb Shape:
Al9

Base Type:
E26

Beam Angle:
230°

For Use Outdoors in Open Fixtures:

No

Dimmable with common dimmer types (check compatibility list)

Other

Equivalency:
40W Incandescent
Warranty (Years):

RAB warrants that our LED products will be free
from defects in materials and workmanship for a
period of four (4) years from the date of delivery
to the end user, including coverage of light
output, color stability, driver performance and
fixture finish. RAB's warranty is subject to all
terms and conditions found at
rablighting.com/warranty.

Electrical

Power Factor:

0.9

Operating Temperature:
-20°C - 45°C

Input Voltage:

120V

Need help? Tech help line: (888) 722-1000 Email: sales@rablighting.com Website: www.rablighting.com
Copyright © 2021 RAB Lighting All Rights Reserved Note: Specifications are subject to change at any time without notice
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https://www.rablighting.com/legal#warranty

A19-6-E26-927-DIM

Technical Specifications (continued)

Electrical

Operating Frequency:

60 Hz

Electrical Characteristics

Flicker:
<30%

Compliance

UL Listed:

Yes

ENERGY STAR V2.0:

This product is ENERGY STAR® Version 2.0
Certified

Dimension

Case and Pallet Dimensions

QTY LENGTH (in) WIDTH (in) HEIGHT (in)
CASE 12 10 7.6 5.1
PALLET 3456 45.4 40 46.1

Light Distribution

RAB | Residential

Energy Star ID:
2330066
CEC Status:

Lawful for sale in California

Need help? Tech help line: (888) 722-1000 Email: sales@rablighting.com Website: www.rablighting.com
Copyright © 2021 RAB Lighting All Rights Reserved Note: Specifications are subject to change at any time without notice
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A19-9-E26-927-DIM

RAB | Residential

Project: Type: Prepared By: Date:

Features and Benefits
Produces rich and vibrant colors >90CRI
Energy efficient replacement for incandescent and halogen lamps
Constructed from durable plastic which lowers risk of breakage

Rated for use in enclosed and open fixtures in dry or damp
locations

Frosted lens produces smooth diffuse light

Longer lifespan compared to legacy equivalents minimizes
replacement and maintenance costs

ENERGY STAR Compliant, Title 20 Compliant

TITLE

CA20

COMPLIANT

Technical Specifications

ENERGY STAR

Dimmable with common dimmer types (check compatibility list)

Performance L70 Lifespan: Other
Product Type: 25,000 Hours Equivalency:
A-Line Dimmable: 60W Incandescent

Input Wattage:

Yes, down to 10%

Warranty (Years):

9w Construction RAB warrants that our LED products will be free
800 A19 to the end user, including coverage of light
crcacy:
84 Im/W E26 terms and conditions found at
Color Temperature: Beam Angle: rablighting.com/warranty.
2700K Soft White 230° Electrical
CRI: For Use Outdoors in Open Fixtures: Power Factor:
90 No 0.9

Operating Temperature:

-20°C - 45°C

Input Voltage:

120V

Need help? Tech help line: (888) 722-1000 Email: sales@rablighting.com Website: www.rablighting.com
Copyright © 2021 RAB Lighting All Rights Reserved Note: Specifications are subject to change at any time without notice
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A19-9-E26-927-DIM

Technical Specifications (continued)

Electrical

Operating Frequency:

60 Hz

Electrical Characteristics

Flicker:
<30%

Compliance

UL Listed:

Yes

ENERGY STAR V2.0:

This product is ENERGY STAR® Version 2.0
Certified

Dimension

Case and Pallet Dimensions

QTY LENGTH (in) WIDTH (in) HEIGHT (in)
CASE 12 10 7.6 5.2
PALLET 3456 45.4 40 47.1

Light Distribution

RAB | Residential

Energy Star ID:
2330069
CEC Status:

Lawful for sale in California

Need help? Tech help line: (888) 722-1000 Email: sales@rablighting.com Website: www.rablighting.com
Copyright © 2021 RAB Lighting All Rights Reserved Note: Specifications are subject to change at any time without notice
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Al19-13-E26-827-DIM RAB | Residential

Project: Type: Prepared By: Date:

Features and Benefits

Energy efficient replacement for incandescent and halogen lamps
Constructed from durable plastic which lowers risk of breakage

Rated for use in enclosed and open fixtures in dry or damp
locations (>15W A19 is Open fixture rated)

Frosted lens produces smooth diffuse light

Longer lifespan compared to legacy equivalents minimizes
replacement and maintenance costs

ENERGY STAR Compliant

Technical Specifications

ENERGY STAR

Dimmable with common dimmer types (check compatibility list)

Performance L70 Lifespan: Other
Product Type: 15,000 Hours Equivalency:
A-Line Dimmable: 75W Incandescent
Input Wattage: Yes, down to 10% Warranty (Years):
13.5W Construction RAB warrants that our LED products will be free
1100 Al9 delivery to the end user, including coverage of
eficacy:
82 Im/W E26 all terms and conditions found at
Color Temperature: Beam Angle: rablighting.com/warranty.
2700K Soft White 230° Electrical
CRI: For Use Outdoors in Open Fixtures: Power Factor:
80 No 0.7
Operating Temperature:
-20°C - 45°C
Input Voltage:
120V

Need help? Tech help line: (888) 722-1000 Email: sales@rablighting.com Website: www.rablighting.com
Copyright © 2021 RAB Lighting All Rights Reserved Note: Specifications are subject to change at any time without notice

Page 1 of 2


https://www.rablighting.com/legal#warranty

Al19-13-E26-827-DIM

Technical Specifications (continued)

Electrical

Operating Frequency:

60 Hz

Electrical Characteristics
Input Current @ 120V:

RAB | Residential

ENERGY STAR V2.0: CEC Status:

This product is ENERGY STAR® Version 2.0 Not lawful for sale in California
Certified

Energy Star Model Number:

A10011

Energy Star ID:

183mA
. 2357498
Compliance
UL Listed:
Yes
. . Dimension
Case and Pallet Dimensions 23/8"
60mm
QTY | LENGTH (in) | WIDTH (in) | HEIGHT (in)
CASE 12 5.2 5.5 154
PALLET |2016 |48.1 46.9 39.8

Light Distribution

49/16”
116mm

Need help? Tech help line: (888) 722-1000 Email: sales@rablighting.com Website: www.rablighting.com
Copyright © 2021 RAB Lighting All Rights Reserved Note: Specifications are subject to change at any time without notice
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KEYSTONE 1ISmaAaRTDRIVE LEDF

PLUG & PLAY WITH BALLAST

KT-LED8T8-24GC-840-S

T8 LED LAMP

DESCRIPTION B © ®uwe B2 5L
8W T8 LED | 4000K | >80 CRI | High Efficiency | Ballast Compatible

LAMP TYPE: Linear

BULB TYPE: T8 LED e
BASE TYPE: G13 (Medium Bi-Pin) =~ b
WATTAGE: 8W 2
COLOR TEMPERATURE: 4000K e
L YO,
COLOR RENDERING INDEX (CRI): >80 's"“‘"'uw.% =~
WARRANTY: 5 Years 5
PRODUCT FEATURES
e Compatible with Most Instant and Program Start Electronic T8 Ballasts, ¢ Frosted Lens Eliminates Pixelation
Contact Keystone for Ballast Compatibility List e Operating Temperature: -20°C/-4°F to 45°C/113°F
e Direct Replacement for F17T8 Fluorescent Lamps e 100+ Lumens per Watt (Bare Lamp Efficacy)
e UL Listed; Listed on DLC QPL e Suitable for Dry and Damp Locations
e 50,000+ Hour Lifetime e Improved Lamp Durability with Shatterproof Coated Glass
e Environmentally Friendly: No Mercury Used e NSF Listed: NSF/ANSI Standard 2 - Food Equipment
e |nstant Startup
OPERATING SPECIFICATIONS
ELECTRICAL AND PERFORMANCE CHARACTERISTICS
System Wattage* Initial Lumens* Nominal
Bare Lamp Nominal Lamp Beam Bare Lamp  Power Max.
Input Voltage CRI Wattage Lumens 0.78BF 0.88BF 1.18BF 0.78BF 0.88BF 1.18BF Angle Efficacy Factor THD
Ballast Dependent >80 8w 1150 Im 9.3W 10.4W  143W 1110Im 1235Im 16101m  220° 127.0 >0.9 20%

* Nominal values. Actual values may vary depending on electronic ballast used.

RATED LIFE
L70 (Hours) 50,000

POLAR CANDELA DISTRIBUTION

Maximum Candela = 1248.55
SPIE(?TRAL DISTRIBUTION Located at Horizontal Angle = 0,
. Flux (W/nm) Vertical Angle O
| 1. Violet Vertical Plane through Horizontal
0.8 Angles (90-270)
= 06+ 2. Green Vertical Plane through Horizontal
E™ Angles (0-180)
=
2 o0af o
Beam Angle: 220
0.2~ Visible Light Area: 325°
0.0 | | | |
350 425 500 575 650 725 800
Wavelength (nm)

Keystone Technologies ® 1390 Welsh Road, North Wales, PA 19454 e Phone (800) 464-2680 ® Fax (888) 966-0556 ® www.keystonetech.com

Specifications subject to change. Last revised on 12.29.16
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KEYSTONE 1ISmaAaRTDRIVE LEDF

PLUG & PLAY WITH BALLAST

KT-LED8T8-24GC-840-S

T8 LED LAMP

WIRING

Plug and Play: Simply replace the existing fluorescent lamp with Keystone Smart Drive LED lamp. No changes to the existing fluorescent
ballast wiring needed. For ballast compability questions, please contact Keystone.

PHYSICAL CHARACTERISTICS
LAMP DIMENSIONS

< A > A (Illuminated Length) 20.68”
LTc B (Body Length) 23.19”
[ B > C (Diameter) 1.00"
NOMINAL LENGTH: 24" BASE TYPE: G13 (Medium Bi-Pin)
ORDERING INFORMATION
ORDER CODE PACKAGING STYLE PACK QTY. ITEM STATUS
KT-LED8T8-24GC-840-S-CP Carton Pack (Egg Crate Packaging) 25 Quick Ship
KT-LED8T8-24GC-840-S-DP Distributor Pack (Individual Cartons) 20 Quick Ship

CATALOG NUMBER BREAKDOWN
KT-LED8T8-24GC-840-S-CP
| 1 1 | L | 1 11 |1 Il 1 1 1 1 |
Keylstone LED I!amp Wage La!np Norrl1inal Shattelrproof 8(!0 Collor Smlart Pacllaging

Technologies Type Length Coated Glass Series Temp. Drive Style
(Inches) Series

Keystone Technologies ® 1390 Welsh Road, North Wales, PA 19454 e Phone (800) 464-2680 ® Fax (888) 966-0556 ® www.keystonetech.com

Specifications subject to change. Last revised on 12.29.16
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1ISmarRTDRIVE LEDE

PLUG & PLAY WITH BALLAST

KT-LED15T8-48GC-840-S

T8 LED LAMP

DESCRIPTION
15W T8 LED | 4000K | >80 CRI | High Efficiency | Ballast Compatible

LAMP TYPE: Linear

BULB TYPE: T8 LED

BASE TYPE: G13 (Medium Bi-Pin)
WATTAGE: 15W

COLOR TEMPERATURE: 4000K
COLOR RENDERING INDEX (CRI): >80
WARRANTY: 5 Years

PRODUCT FEATURES

e Compatible with Most Instant and Program Start Electronic T8 Ballasts,
Contact Keystone for Ballast Compatibility List

e Direct Replacement for the Following Fluorescent Lamps: F32T8/32W,
F32T8/30W, F32T8/28W, F32T8/25W

e UL Listed; Listed on DLC Qualified Product List

e 50,000+ Hour Lifetime

e Environmentally Friendly: No Mercury Used

RoHSH
@ ”@“s LISTED  Compliant yxx@rﬁu@
M::: =
ReySr
'S”“M:T.TL:I s
~

e |nstant Startup

e Frosted Lens Eliminates Pixelation

e Operating Temperature: -20°C/-4°F to 45°C/113°F

e 110+ Lumens per Watt (Bare Lamp Efficacy)

e Suitable for Dry and Damp Locations

e Improved Lamp Durability with Shatterproof Coated Glass
e NSF Listed: NSF/ANSI Standard 2 - Food Equipment

OPERATING SPECIFICATIONS

ELECTRICAL AND PERFORMANCE CHARACTERISTICS

System Wattage*
Bare Lamp Nominal Lamp
CRI Wattage Lumens 0.78BF

Ballast Dependent >80 15W 2200 Im 15.8W
* Nominal values. Actual values may vary depending on electronic ballast used.

0.88BF
17.5W

1.18BF
24.1W

Input Voltage

RATED LIFE

L70 (Hours) 50,000

Initial Lumens* Visisble Nominal
Light Bare Lamp  Power Max.
0.78BF 0.88BF 1.18BF Area Efficacy Factor THD
1965 Im 2185Im 2825 Im 325° 147 >0.9 20%

POLAR CANDELA DISTRIBUTION

SPECTRAL DISTRIBUTION
1.0

s Flux (W/nm)

0.8~

0.6

Flux (W/nm)

041

0.2~

0.0 | | | |
350 425 500 575 650 725
Wavelength (nm)

800

Maximum Candela = 1248.55
Located at Horizontal Angle = 0,
Vertical Angle O

1. Violet Vertical Plane through Horizontal
Angles (90-270)

2. Green Vertical Plane through Horizontal
Angles (0-180)

Beam Angle: 220°

Visible Light Area: 325°

Keystone Technologies ¢ 1390 Welsh Road, North Wales, PA 19454 e Phone (800) 464-2680 ® Fax (888) 966-0556 ® www.keystonetech.com

Specifications subject to change. Last revised on 12.29.16
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KEYSTONE 1ISmaAaRTDRIVE LEDF

PLUG & PLAY WITH BALLAST

KT-LED15T8-48GC-840-S

T8 LED LAMP

WIRING

Plug and Play: Simply replace the existing fluorescent lamp with Keystone Smart Drive LED lamp. No changes to the existing fluorescent
ballast wiring needed. For ballast compability questions, please contact Keystone.

PHYSICAL CHARACTERISTICS
LAMP DIMENSIONS

N A > A (Illuminated Length) 44.70"
LTc B (Body Length) 47.15"
[ B > C (Diameter) 1.00"
NOMINAL LENGTH: 48" BASE TYPE: G13 (Medium Bi-Pin)
ORDERING INFORMATION
ORDER CODE PACKAGING STYLE PACK QTY. ITEM STATUS
KT-LED15T8-48GC-840-S-CP Carton Pack (Egg Crate Packaging) 25 Quick Ship
KT-LED15T8-48GC-840-S-DP Distributor Pack (Individual Cartons) 20 Quick Ship

CATALOG NUMBER BREAKDOWN
KT-LED1578-48GC-840-S-CP
| 1 1 ] 1 11 | | 11 | 1 Il 1 1 1 1 |
Keylstone LED I!amp Wat!age Lalnp Non!inal Shattelrproof 8(I)O CoIIor Smlart Pacliaging

Technologies Type Length Coated Glass Series Temp. Drive Style
(Inches) Series

Keystone Technologies ¢ 1390 Welsh Road, North Wales, PA 19454 e Phone (800) 464-2680 ® Fax (888) 966-0556 ® www.keystonetech.com

Specifications subject to change. Last revised on 12.29.16



Lay-In and Troffer Support Clip, Straight/Upturned Lip - 515A

e Provides a positive method for securing troffers, lay-ins, and air diffusers
e Four clips per fixture required by code

Part Number 515A

Material Spring Steel

Finish GEOMET® 321
Complies With NEC® Article 410.36
Certifications uL

Standard Packaging Quantity 100 pc

UrPC 78285668540

No load rating, for positioning only.

GEOMET is a registered trademark of NOF METAL COATINGS NORTH AMERICA INC. NEC is a registered trademark of, and National Electrical Code (NEC] standard is a copyright of
the National Fire Protection Association, Inc. UL, UR, cUL, cUR, cULus and cURus are registered certification marks of UL LLC.

WARNING

nVent products shall be installed and used only as indicated in nVent's product instruction sheets and training materials. Instruction sheets are available at www.erico.com and from
your nVent customer service representative. Improper installation, misuse, misapplication or other failure to completely follow nVent s instructions and warnings may cause product
malfunction, property damage, serious bodily injury and death and/or void your warranty.

© 2021 nVent All rights reserved
nVent, nVent CADDY, nVent ERICO, nVent ERIFLEX and nVent LENTON are owned by nVent or its global affiliates.
All other trademarks are the property of their respective owners. nVent reserves the right to change specifications without prior notice.
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KEYSTONE KT-EMRG-LED-12-1200-K1

CONSTANT WATTAGE LED EMERGENCY BACK-UP

LIGHT MADE EASY

REIS
. BoMS, SVEAR

DESCRIPTION
LED Emergency Back-Up Driver Kit | 12W Output | 120-277V Input

DRIVER TYPE: Constant Wattage LED Emergency
MAX. OUTPUT POWER: 12W

INPUT VOLTAGE: 120-277Vac +£10%

OUTPUT VOLTAGE: 12~41 Vdc :
OUTPUT CURRENT: 1000mA-200mA ©q E; :

ok T i
WARRANTY: 5 Years \ i KEVE,NE..: .Esa:pﬁjDszpLjuij J:‘iﬁj
Rl e Ry W
- Emm =1

PRODUCT FEATURES
e Drives Dedicated LED Load (Included) at 12W for a Minimum of 90 Minutes e Operating Temperature: 32°F/0°C to 122°F/50°C

e Meets FCC Part 15 (Class B) Consumer Limits e Input Frequency: 50/60 Hz

e Short Circuit Overload and Open Load Protection e Test Switch/Charging Indicator Light

e Type 1 Outdoor, Suitable for Dry and Damp Locations e Battery Pack with Quick Connect; NiCd
e Evaluated to UL 924 Standards e Battery Capacity: 3000mAh

SPECIFICATIONS

ELECTRICAL SPECIFICATIONS

INPUT CHARACTERISTICS OUTPUT CHARACTERISTICS
Family Input Voltage Power Factor Max. Current Max. Output Power  Rated Output Current Output Voltage
12w 120-277Vac =20.5 0.07A @ 120V 12w 1000mA-200mA 12~41Vdc

Emergency pack designed to deliver 12W to a constant current LED load. Approximate output is 1200 lumens assuming a nominal minimum efficacy of 100Im/W.

MECHANICAL SPECIFICATIONS

CASE DIMENSIONS STANDARD LEAD LENGTHS* BATTERY SIZE

LENGTH 6.46” WHITE 127

WIDTH 1.37” BLACK 12 “

HEIGHT 1.00” WHITE/BLACK 12" ;

MOUNTING 6.00" RED 24" L

CASE STYLE L7 BLUE 24"

CASE MATERIAL  METAL BROWN 24" e IR
*Consult Keystone for special lead length requirements. WIDTH 2'23”

Lead wires are 18 AWG 105°C/600V.  HEIGHT  1.02”

MODULE SPECIFICATIONS

LENGTH 8.00” No. of LEDs 24
WIDTH 0.70” Color Temperature = 5000K

MOUNTING 8.91"

Keystone Technologies ¢ 1390 Welsh Road, North Wales, PA 19454 e Phone (800) 464-2680 ® Fax (888) 966-0556 ¢ www.keystonetech.com

Specifications subject to change. Last revised on 12.07.16
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KEYSTONE KT-EMRG-LED-12-1200-K1

CONSTANT WATTAGE LED EMERGENCY BACK-UP

LIGHT MADE EASY

WIRING DIAGRAMS

1. KIT WIRING DIAGRAM WITH EXISTING POWER SUPPLY

WHITE
[ — OUTPUT WIRES

SWITCH PSQEEIESISAP?_Y %2 (FOR REFERENCE ONLY)
(OPTIONAL)
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INDICATOR BATTERY

2. KIT WIRING DIAGRAM WITH DIRECT DRIVE LED TUBE FIXTURE
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ORDERING INFORMATION
ORDER CODE DESCRIPTION PACKAGING STYLE  PACK QTY. ITEM STATUS

LED Emergency Driver Kit with Battery

KT-EMRG-LED-12-1200-K1-IP 4 6 77 x 8 1200 lumen LED Module

Individually Packaged 1 Active

CATALOG NUMBER BREAKDOWN
KT-EMRG-LED-12-1200-K1
| 1 1 |1 ] 1 1 ] 1 |
Keyitone Emergenc!/ Back-Up LED Driver Wattage Nominal Lumen Kit
Technologies Driver Family Output

Keystone Technologies ® 1390 Welsh Road, North Wales, PA 19454 ¢ Phone (800) 464-2680 ¢ Fax (888) 966-0556 ® www.keystonetech.com

Specifications subject to change. Last revised on 12.07.16



TECHBRITE

SAVING ENERGY IN THE BEST POSSIBLE LIGHT

RETRO TROFFER—LED
TUBES

PROJECT NAME:

NOTES:

PART NUMBER:

DATE:

FEATURES:

e Fits most prismatic lens troffers (2x2 or 2x4)
e Available in 2x2 & 2x4

e Pinch fit reflector for quick installation

e Kitincludes: reflector, sockets, mounting
brackets, mounting screws, and LED tubes
(optional)

e Limited warranty: 5 years on luminaire

.

C U

PRODUCT DESCRIPTION:

Over 1 million kits sold! The LED Tube Retro Troffer
is the easiest to install retro kit in the industry. The
TechBrite LED Tube Retro Kit includes all of the
items needed convert an existing troffer fixture to a
UL approved retrofitted fixture. The kit contains
sockets rated for direct wire voltage, ensuring a
proper, safe installation with direct voltage TLEDs or
ballast driven TLEDs. The aluminum reflector
provides increased lumen output and covers the
line/ load electrical connection. The TechBrite LED
Tube Retro Troffer Kit is a fast, easy, and economical
solution to upgrading existing troffer fixtures.

PERFORMANCE SPECIFICATION:

Lumens 6 Lamp Max—2x4 & 2x2
Watts 2x4=132w Max / 2x2=54w Max
LPW See TLED Specification
Color See TLED Specification
CRI See TLED Specification
L70 See TLED Specification
L85 See TLED Specification

Max Ambient Temp See TLED Specification

Min Ambient Temp

See TLED Specification

Dimming

See TLED Specification

Driver Voltage

See TLED Specification

Chip

See TLED Specification

Driver

See TLED Specification

S
www.techbrite.com |513-772-5070] Cincinnati, OH | info@techbrite.com

TECHBRITE

SAVING ENERGY IN THE BEST POSSIBLE LIGHT




Retro Troffer—LED Tubes
TECHBRITE

SAVING ENERGY IN THE BEST POSSIBLE LIGHT CO m m e rC I a I/I n d u St rI a |
&
| 2 |
DIMENSIONS: ! I
f= 12.00 -]
[ [ | - _—
2.50 - 2 Lamp Socket Bar /}g\‘
()
| ~ ‘ | =8
'I\Jﬁ/"
- 15.50 - L \ |
.. —,( . NP | .‘l.\‘
¢ o
<
2.50 3 Lamp Socket Bar
'
- 6.87 - 6.87 -
20-1/2"
- 14.50 - Reflector Profile
[} | s |
1/2"
. 4 Lamp Socket Bar I— | |
1 Socket Bar Profile -
- 230 = 8.38 - 230 =
ORDERING CHART: ADDER:
. . # of . .
Series | Length |Width| _ = Type |[Socket Type| Reflector | Wiring* Lamp Type
| T ] = Wired single
R | Retro|| 2 || 2 Foot |21 ||2x2|| 2 | 21amp [[ss|[ -EC_ [ x || Shunted | wxx |white |00PO | Prewired BLANK | cndwith
— — == sockets
4| 4Foot [21[2X4 3| 3lamp U |Unshunted | MXX | Miro 4/ 0000 ||No Wiring
4| 4lamp Wired op-
posing ends
6 | 6lamp WOE with shunted
sockets

* Prewired includes:
wire & disconnect

* No wiring includes:
disconnect & no wires

www.techbrite.com |513-772-5070| Cincinnati, OH | info@techbrite.com TECH BRITE

SAVING ENERGY IN THE BEST POSSIBLE LIGHT



















TECHBRITE

SAVING ENERGY IN THE BEST POSSIBLE LIGHT

FREQUENTLY ORDERED PART NUMBERS:

Retro Troffer—LED Tubes

Commercial/Industrial

Part Number Description Dimensions Weight
R2212SSUWXX00PO 2' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 1.31 (Ibs)
R2213SSUWXX00PO 2' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 1.44 (Ibs)
R2214SSUWXX00PO 2' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 1.44 (Ibs)
R2212SSUMXX00P0O 2' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 1.31 (Ibs)
R2213SSUMXX00P0O 2' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 1.44 (Ibs)
R2214SSUMXX00P0O 2' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 1.44 (Ibs)
R4212SSUWXX00PO 4' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 2.18 (lbs)
R4213SSUWXX00PO 4' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 2.30 (lbs)
R4214SSUWXX00PO 4' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 2.30 (lbs)
R4212SSUMXX00P0O 4' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 2.18 (lbs)
R4213SSUMXX00P0O 4' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 2.30 (lbs)
R4214SSUMXX00PO 4' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 2.30 (lbs)

www.techbrite.com |513-772-5070] Cincinnati, OH | info@techbrite.com
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TECHBRITE

SAVING ENERGY IN THE BEST POSSIBLE LIGHT

RETRO TROFFER—LED
TUBES

PROJECT NAME:

NOTES:

PART NUMBER:

DATE:

FEATURES:

e Fits most prismatic lens troffers (2x2 or 2x4)
e Available in 2x2 & 2x4

e Pinch fit reflector for quick installation

e Kitincludes: reflector, sockets, mounting
brackets, mounting screws, and LED tubes
(optional)

e Limited warranty: 5 years on luminaire

.

C U

PRODUCT DESCRIPTION:

Over 1 million kits sold! The LED Tube Retro Troffer
is the easiest to install retro kit in the industry. The
TechBrite LED Tube Retro Kit includes all of the
items needed convert an existing troffer fixture to a
UL approved retrofitted fixture. The kit contains
sockets rated for direct wire voltage, ensuring a
proper, safe installation with direct voltage TLEDs or
ballast driven TLEDs. The aluminum reflector
provides increased lumen output and covers the
line/ load electrical connection. The TechBrite LED
Tube Retro Troffer Kit is a fast, easy, and economical
solution to upgrading existing troffer fixtures.

PERFORMANCE SPECIFICATION:

Lumens 6 Lamp Max—2x4 & 2x2
Watts 2x4=132w Max / 2x2=54w Max
LPW See TLED Specification
Color See TLED Specification
CRI See TLED Specification
L70 See TLED Specification
L85 See TLED Specification

Max Ambient Temp See TLED Specification

Min Ambient Temp

See TLED Specification

Dimming

See TLED Specification

Driver Voltage

See TLED Specification

Chip

See TLED Specification

Driver

See TLED Specification

S
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Retro Troffer—LED Tubes
TECHBRITE Commercial/Industrial

SAVING ENERGY IN THE BEST POSSIBLE LIGHT

&
| 2 |
DIMENSIONS: ! l__
f= 12.00 -
[ [ L -
2.50 - 2 Lamp Socket Bar /}g\‘
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2.50 3 Lamp Socket Bar
'
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- 14.50 - Reflector Profile
[} | s |
172"
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1 Socket Bar Profile -
- 230 = 8.38 = 230 =
ORDERING CHART: ADDER:
. . # of .
Series | Length |Width| _ = Type |[Socket Type| Reflector | Wiring* Lamp Type
| T = Wired single
R | Retro|| 2 ||2Foot |21 ||2x2 | 2| 21amp [[ss|[ -EC_ || x | Shunted | wxx |white |00PO| Prewired BLANK | cndwith
= —™ = == — sockets
4 | 4Foot |21 2X4| 3 (|3 lamp U |Unshunted | MXX | Miro 4/ 0000 ||No Wiring
4| 4lamp Wired op-
posing ends
6 | 6lamp WOE with shunted
sockets

* Prewired includes:
wire & disconnect

* No wiring includes:
disconnect & no wires
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TECHBRITE

SAVING ENERGY IN THE BEST POSSIBLE LIGHT

FREQUENTLY ORDERED PART NUMBERS:

Retro Troffer—LED Tubes

Commercial/Industrial

Part Number Description Dimensions Weight
R2212SSUWXX00PO 2' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 1.31 (Ibs)
R2213SSUWXX00PO 2' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 1.44 (Ibs)
R2214SSUWXX00PO 2' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 1.44 (Ibs)
R2212SSUMXX00P0O 2' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 1.31 (Ibs)
R2213SSUMXX00P0O 2' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 1.44 (Ibs)
R2214SSUMXX00P0O 2' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 1.44 (Ibs)
R4212SSUWXX00PO 4' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 2.18 (lbs)
R4213SSUWXX00PO 4' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 2.30 (lbs)
R4214SSUWXX00PO 4' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 2.30 (lbs)
R4212SSUMXX00P0O 4' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 2.18 (lbs)
R4213SSUMXX00P0O 4' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 2.30 (lbs)
R4214SSUMXX00PO 4' Retro Troffer - LED Tubes See Drawing on Page 2 (inches) 2.30 (lbs)

www.techbrite.com |513-772-5070] Cincinnati, OH | info@techbrite.com
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Lighting Upgrades

Algorithms

AkW = (# of replaced fixtures) = (baseline fixture wattage from table) —
(# of fixtures installed) + (wattage of new fixture)

kWh
Energy Savings ( o ) = (AkW) = (Hrs) = (1 + HVAC,)

Peak Demand Savings (kW) = (AkW) + (CF) + (1 4+ HVAC,)
MBtu

M
Fuel Savings (}'—T) = (AkW) = (Hrs) » (HVAC,)

Definition of Variables

AW = Change n connected load from baseline to efficient lighting level.
CF = Comncidence factor
Hrs = Annual hours of operation

HVACs =HVAC interactive factor for peak demand savings
HVAC. =HVAC interactive factor for annual energy savings
HVAC,; =HVAC interactive factor for annual fuel savings

Boilers and Furnaces

Fuel Savings (MMBtu/yr) = Cap;, * EFLH,, * ((Effy/Effy)-1) / 1000 kBtw/MMBtu
Definition of Vanables

Capi, = Input capacity of qualifying unmit in kBtu/hr

EFLHn = The Equivalent Full Load Hours of operation for the average unit during the
heating season in hours

Eff;, = Boiler Baseline Efficiency
Eff, = Boiler Proposed Efficiency
1000 = Conversion from kBtu to MMBtu



HVAC Equipment Replacement
Air Conditioning Algorithms:

Energy Savings (kWh/yr) =N * Tons * 12 kBtuh/Ton * (1/EER:-1/EERg) * EFLH,
Peak Demand Savings (kW) =N * Tons * 12 kBtuh/Ton * (1/EERs-1/EERg) * CF

Heat Pump Algorithms:

Cooling Energy Savings (kWh/yr) =N * Tons * 12 kBtuh/Ton * (1/EERs-1/EER4) *
EFLHc

Heating Energy Savings (Btw/yr) = N * Tons * 12 kBtuh/Ton * ((1/ (COP» * 3.412))-(1/
(COP; * 3.412)) * EFLHs

Where ¢ 1s for cooling and & is for heating.

Definition of Variables

N = Number of units

Tons = Rated cooling capacity of unit. This value comes from ARVAHRI or AHAM

rating or manufacturer data.

EER: = Energy Efficiency Ratio of the baseline unit. This data 1s found in the HVAC
and Heat Pumps table below. For units < 65,000 BtuH (5.4 tons), SEER should be used
in place of EER.

COPr = Coefficient of Performance of the baseline unmit. This data 1s found in the
HVAC and Heat Pumps table below. For umits < 65,000 BtuH (5.4 tons), SEER and

HSPF/3.412 should be used n place of COP * 3.412 for cooling and heating savings,
respectively.

EER; = Energy Efficiency Ratio of the high efficiency unit. This value comes from
the ARI/AHRI or AHAM directories or manufacturer data. For units < 65,000 (5.4
tons) BtuH. SEER should be used in place of EER.

COPy = Coefficient of Performance of the high efficiency unit. This value comes from

the ARIVAHRI or AHAM directories or manufacturer data. For units < 65,000 BtuH



Motor Replacement

From application form calculate AkW where:

AKW = 0.746 * HP * IFvep * (1/Mbase — 1/Mprem)
Demand Savings = (AkW) * CF
Energy Savings = (AkW)*HRS * LF

Defnition of Vanables
AkW = kW Savings at full load

HP = Rated horsepower of qualifying motor, from nameplate/manufacturer specs.
LF = Load Factor, percent of full load at typical operating condition

IFyven = VFD Interaction Factor, 1.0 without VFD, 0.9 with VFD

TNbase = Efficiency of the baseline motor

Nprem = Efficiency of the energy-efficient motor

HRS = Annual operating hours

CF = Comncidence Factor

Component Type Value Source

HP Variable Nameplate/Manufacturer | Application
Spec. Sheet

LF Fixed 0.75 1

hpbase Fixed ASHRAE 90.1-2013 ASHRAE
Baseline Efficiency
Table

hpprem Varnable Nameplate/Manufacturer | Application
Spec. Sheet

IFvip Fixed 1.0 or 0.9 3

Efficiency - Nec Variable Nameplate/Manufacturer | Application
Spec. Sheet

CF Fixed 0.74 1

HRS Fixed Annual Operating Hours | 1
Table




Chillers

Algorithms

For IPLV:
Energy Savings (kWh/yr)=N * Tons * EFLH * (IPLVy — IPLV,)

Peak Demand Savings (kW) =N * Tons * PDC * (IPLVy — IPLVy)

For FLI:
Energy Savings (kWh/yr) =N * Tons * EFLH * (FLV, — FLV,)

Peak Demand Savings (kW) =N * Tons * PDC * (FLV, — FLVy)

Definition of Vanables

N = Number of units

Tons = Rated capacity of coolling equipment.

EFLH = Equivalent Full Load Hours — This represents a measure of energy use
by season during the on-peak and off peak periods.

PDC = Peak Duty Cycle: fraction of time the compressor runs during peak hours
IPLVh = Integrated Part Load Value of baseline equipment, kW/Ton. The
efficiency of the chiller under partial-load conditions.

IPLV, = Integrated Part Load Value of qualifying equipment, kW/Ton. The
efficiency of the chiller under partial-load conditions.

FLV, = Full Load Value of baseline equipment, KkW/Ton. The efficiency of the

chiller under full-load conditions.

FLV, = Full Load Value of qualifying equipment, kW/Ton. The efficiency of
the chiller under full-load conditions.

Summary of Inputs

Electric Chiller Assumptions

Electric Chillers
Component Type Situation Value Source
Tons Rated Capacity, All Varies From
Tons Application
I[PLVe (kW/ton) Variable See table below | Vares |
IPLV, (KW/ton) WVariable All Varies From
Application (per
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TABLE G2.1.1-3 Baseline HVAC System Types

Building Tvpe Climate Zones 3b, 3¢, and 4-8 Climate Zones 1-3a
Residential System 1 —PTAC System 2—PTHP
Puhlic assembly <120,000 f2 System 3—PSZ-AC Systemn 4—PSZ-HP
Public assembly 120,000 fi2 System 12—SZ-CV-HW System 13—5Z-CV-ER
Monresidential and 3 floors or fewer and <25,000 fi” System 3—PSZ-AC System 4—PSZ-HP

. . - 5 . L.
Monresidential and 4 or 5 Floors and <25,000 fi” or System 5—Packaged VAV with reheat System 6—Packaged VAV with

5 floors or fewer and 25,000 fi2 to 150,000 fi2 FFF boxes

Monresidential and more than 5 floors or =150,000 f2 System T—VAV with reheat System 3—VAV with PFP boxes
Heated-only storage System *—Heating and ventlation System 10—Heating and ventilation
Retail and 2 floors or fewer Sysiem 3—PSZ-AC Systemn 4—PSZ-HP

Notes:

1. Residential building, types include dormitory, hotzl, metel, and multifamily. Residential space types include goest moms, living quariers, private living space, and sleeping quarizrs.
Otther building and space types are considered nonresidential.

2. Where atiributes make a building eligible for mors tan one baseline system type. use the predomimant condition to determine the system type for the entire building except as noted

in Exception (1) to Section G3.1.1.

3. For labomiory spaces tn a building having a intal labomdory evhoust mie grester than 5000 ofm, wse 2 single sysie=m of type 5 or 7 serving only those spaces.
4. For hospitaks, depending on building type, use System 5 or 7 in all climate rones.

5. Public assembly building types inchude houses of wonship, auditoriums, movie theaters, performance theaters, concert balls, arenas, enclosed stadiums, boe rinks, gymnasiums, comven-

tiom centers, axhibition cenders, and natiboriums.

G3.1.1-4 Baseline System Descriptions

System MNo.

System Tvpe

Fan Control

Cooling Type

Heating Tvpe

1. PTAC

2. PFTHP
3. PSE-AC
4. PSE-HP

5. Packaged VAV with Reheat

6. Packaged VAV with PFP
Boxes

7. VAV with Reheat

5. VAV with PFP Boxes

9. Heating and Ventilation
10. Heating and Ventilation
11. 8Z-VAV

Packaged terminal air conditioner

Packaged terminal heat pump
Packaged rooftop air conditioner

Packaged rooftop heat pump
Packaged rooftop VAV with reheat

Packaged rooftop VAV with parallel fan
power boxes and reheat

VAV with reheat

VAV with paralle] fan-powered boxes and
reheat

Warm air fumace, gas fired

Warm air fumace, electric

Smgle-rone VAV

Constant volume

Constant volume
Constant volume

Constant volume

VAV

VAV

VAW

VAV

Constant volume
Constant volume

VAW

[Mrect expansion

[Mrect expansion
[Mrect expansion

[Mrect expansion

[Mrect expansion

[Mrect expansion

Chullad water

Chilled water

None
None

Chullad water

Hot-water fossil fuel
boiler

Electric heat pump
Fossil fuel fumace
Electric heat pump
Hot-water fossil fuel
boiler

Electric resistance

Hot-water fossil fuel
boiler

Electric resistance
Fossi] fuel fumace
Electric resistance
See note.

Hot-water fossil fuel

12, B2-CV-HW Smgle zone Constant volume Chilled water boiler
13. SZ-CV-ER Single zone Constant volume Chilled water  Electnc resistance
Mobes

1. For purchased chilled water and purchased heat, see G3.1.1.3.

2. Where the proposed design heating source is electric or other, the heating type shall be eleciric resistance. Where the proposed design heating source is fossil fuel, fossil'electric hybrid,

or purchased heat, the heating type shall be hol-water fossil fusl boiler.



TABLE 6.8.1-1 Electrically Operated Unitary Air Conditioners and Condensing Units—

Minimum Efficiency Requirements

Equipment Size Cate Heating Subcategory or Minimum Test
Tyvpe tne Latezory Section Type Rating Condition Efficiency Procedure®
Split system 13.0 SEER
; e 13.0 SEER
'M'ii'iﬂf:f“' 65,000 Bu/h® All : (before 1/20/15)
' Single package 14 SEER
12
{a= of 1/1/2015) AHRI
T , Split system 12.0 SEER 210/240
Through ﬂ“l'::a]l' 230,000 Bawh® All _
T coole Simgle packape 12.0 SEER
Small duct
high velocity, <6,5,0000 Biwh® All Split System 11.0 SEER
air cooled
11.2 EER
Electr: S Srlit svst 4 114 IEER
' sl packag 12.9 [EER
265,000 Biwh and {as of 1/1/2016)
<] 35,000 Biwh 11.0 EER
Sphit syst d
Al other P syt A
single package
{as of 1/1/2016)
11.0 EER
Electric resistance Sphit system amd
{or none) single package
135,000 Btu'h and {as of 1/1/2016)
< 240,000 Biwh 10.8 EER
T 11.0 IEER
Al other Split system and (before 1/1/2016)
single package .
12.2 IEER
Adr conditioners, {as of 1/1/2016) AHRI
air cooled 10.0 EER 340/ 360
Electric resistance Sphit system amd 10.1
; (before
{or none) single package 1.6
2240,000 Bru'h and {as of 1/1/2016)
<T60,000 Btuwh 9.8 EER
Solit evetem and 2.9 IEER
All other Sl ystom an (before 1/1/2016)
single packape 114 [EER

{as of 1/1/2016)

Electric resistance
(or none)

2760000 Biuwh

Sphit system and
single packape

All other

Sphit system and
single packape

(before 171/
11.0 IEER
{as of 1/1/2016)

2 Sectiom 12 contains 2 compleis specification of the referenced fest procedure., mchuding the meferenced year version of the test procedure.

b Single-phase, air-cocled xir conditioners «<65.000 Bwh are reguhted by NAECA. SEER values e those set by NAECA.



TABLE 6.8.1-1 Electrically Operated Unitary Air Conditioners and Condensing Units—

Minimum Efficiency Requirements (Continued)

Equipment Size Caterary Heating Sobcategory or Mininnum Test
Tvpe R Section Type Rating Condition Efficiency Procedure®
; Split system and 12.1 EER AHRI
65,000 Bu/h Al single package 12.3 IEER 2104240
12.1 EER
El . . Snlit v i 12.3 [EER
' sinele packas 13.9 IEER
265,000 Biwh and (as of 1/1/2016)
=135,000 Biw'h 11.9 EER
All ather 5;[_.*]1! system and
single package
(as of 1/1/2016) AHRI
12.5 EER 340360
Electric resistance Sphit system and 12.5 IEE
(or none} 1ing]-.: kage (before 1/1/2016)
: SMgE packag 13.9 [EER
2135000 Btwh and (as of 1/1/2016)
<240,000 Bru'h
All other 5".’]’;]555“"“‘: and ]
Air conditioners, SInglc package 13.7 IEER
water cooled {as of 1/1/2016)
12.4 EE
Electric resistance Split system and
{or none} single packape 13.6 [EER
240,000 Btwh and (as of 1/1/2016) AHRI
<T60.000 Bowh 12.2 EER 340360
R 12.4 [EER
All other . j: B (before 1/1/2016)
SInEle paskag 13.4 [EER
{as of 1/1/2016)
12.2 EER
. E . 124 [EER
Electric resistance Split system and e [ im
{or nome) single package (betore 1/1/2016)
135 I[EER
) {as of 1/1/2016) AHRI
=760,000 Biwh e I
. ! 122 IEER
All ather Split system and {before 1/1/2016)
single packape 113 IEER

(as of 1/1/2016)

2 Section 12 contzins 2 complete specification of the referenced fest procedure, including the referenced year version of the test procedure.

b Single-phase, air-cocled xir conditioners <65, 000 Btu'h are regulited by NAECA. SEER values are those set by NAECA.



TAELE 6.8.1-1 Electrically Operated Unitary Air Conditioners and Condensing Units—
Minimum Efficiency Requirements (Continued)

Equipment Size Cateary Heating Subcategory or Minimum Test
Type Lo Section Type Rating Condition Efficiency Procedure®
. Split system and 12.1 EER AHRI 210/
65,000 Biuwh® All _—
" single package 12.3 [EER 240
Electric resistance Split system and 12.1 EER
=65.000 Biwh and {or none) single package 12.2 IEER
<135.000 Bru'h Split system and 11.9 EER
All other Pt e e
single package 12.1 IEER
Electric resistance Split system and 12.0 EER
»115.000 Btw'h and {or none) smgle package 12.2 IERR
Air conditioners, <240,000 Bru'h Al ther Split system and 11.8 EER
evaporatively cooled single package 12.0 IEER AHRI T400
Electric resistance Split system and 11.2 EER 360
340,000 Bow'h and {or none) single package 12.1 IEER
< 760,000 Btwh Split svstemn and 11.7 EER
All other SR s i
single package 11.92 IEER
Electric resistance Split system and 11.7 EER
{or none) single package 11.92 IEER
2760,000 Btwh . and
Split system anc 11.5 EER
All other single package 11.7 IEER
E.un;:l._cnsmg umits, >135.000 Biwh
air cooled
Condensing units, 13.5 EER AHRI
=115 f
water cooled 2135,000 Bth 14.0 [EER 365
Condensing units, . 13.5 EER
. 2135,000 Btwh
evaporatively cooled “ 14.0 IEER

2. Sectiom 12 contzins a complete specification of the referenced test procedure., including, the referenced year version of the test procedure.

b Single-phase. air-cooled air conditioners <65, 000 Btw'h are regulated by NAECA. SEER values are those set by NAECA.



TABLE 6.8.1-2 Electrically Operated Unitary and Applied Heat Pumps—

Minimum Efficiency Requirements

Equipment Size Cate ) Heating Subcatepory or Minimum Test
Type lre Latezory Section Type Rating Condition Efficiency Procedure®
13.0 SEER
. {before 1/1/2015)
Spht syst
P sysiem 14 SEER
- . (as of 1/172015)
”“lr. “’”l“‘?ﬂ <65,000 Brw/h® All
(coohng mode) 13.0 SEER
. . (before 1/1/2015)
Single package 14 SEER AHRI
(as of 1/172015) 21240
Through the wall, Split system 12.0 SEER
air cooled 230,000 Brwh® All :
(cooling mode) Single package 12.0 SEER
Small duct high velocity, o5 00 gy pb All split System 11.0 SEER
air cooled
11.0 EER
Electn 15t Split system and 112 IEER
' Bl pa 12.2 IEER
(as of 1/1/2016)
265,000 Btw'h and
<135,000 Buu'h
108 EER
i 110 IEER
Split system and .
All other A (before 1/1/2016)
Eie pe 12.0 IEER
(as of 1/1/2016)
Electric resistance Split system and
{or none) single package
(as of 1/172016)
ATr cooled 135,000 Biwh and AHRI
{cooling mode) < 240,000 Bru'h 1400260
104 EER
i 10.5 IEER
Al other iﬁ':tfé‘mcm a‘:‘] {before 1/1/2016)
Bl P 11.4 IEER
(as of 1/1/2016)
9.5 EER
. . . i ] 9.6 IEER
flogrsionee Sl e 12000
: EER 10.6 IEER
(as of 1/172016)
240,000 Btu'h
2.3 EER
i _ 9.4 I[EER
All other Split system and {before 1/1/2016)
single package 0.4 IEER

(as of 1/172016)

2 Sectiom 12 contzins a complete specification of the referenced test procedure, including the referenced year versicn of the test procedure.

b. Single-phase. air-cooled air conditionzrs «265.000 Btuw'h are regulated by NAECA. SEER values are those set by NAECA.



TABLE 6.8.1-2 Electrically Operated Unitary and Applied Heat Pumps—

Minimum Efficiency Requirements (Continued)

Equipment Size Cate ) Heating Subcatepory or Mimimuwm Test
Type Sze Lategory Section Type Rating Condition Efficiency Procedure®
<17,000 Btwh All 6°F entering water 12.2 EER
Water to amr, >17.000 Biwh and
water loop T i 000 B All 86°F entering water 13.0 EER
{cooling mode)
265,000 Btw'h and : - .
All B6°F entenmg wate 13.0 EER
<135 000 Bruh Flerme el . 150
Water to air, 13256-1
groundwater <135,006 Bru'h All 59°F entering water 18.0 EER
{cooling mode)
Brine fo air,
ground loop <135,006 Bru'h All 77°F entering water 14.1 EER
{cooling mode)
Water to water,
water loop <135,006 Bru'h All 6°F entering water 10.6 EER
{cooling mode)
Water to water, 150
groundwater <135,000 Buh All 59°F entering water 16.3 EER | I':S{ -
{cooling mode) 1256-2
Brime to water,
ground loop <135,006 Bru'h All 77°F entering water 12.1 EER
{cooling mode)
7.7 HSPF
. {before 1/1/2015)
Split system 3.2 HSPF
Air cooled <65,000 Buh® (zs of1/1/2015)
{heating mode) (cocling capacity)
7.7 HSPF
. {before 1/1/2015)
Single package -
{as of1/1/2015) AHRI
21240
Split system 7.4 HSPF
Through the wall, N 3
rough B Wi £30,000 Bru/h®
air cooled (cocling capacity)
heating mode ) N .
(heating mock) Single package 7.4 HSPF
Small duct high velocity,
air cooled <55,000 Brwh® Split System 6.8 HSPF
{heating mode)
47°F db/'43°F wh 13 COP
265,000 Brwh* and aonsicloor air 33 COFy
<135,000 Bruh —
. (cooling capacity} ' ' Jl:ll:l I5°F wh 2,35 COPy
Air cooled outdoer air AHRI
(heating mode) 47°F dbl43°F wh - a0
2135,000 Bru/h® outdoor air o
{cooling capacriy) 2o5 dhf1 Z5F wl
1T A1 wh 2,05 COPy
outdoor air

2. Sectiom 12 contzins 2 complete specification of the referenced test procedure, including the referenced year versicn of the test procedure.

b Single-phase. air-cooled air conditioners «2565.000 Btu'h are regulated by NAECA. SEER values are those set by NAECA.
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