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Credit(s) earned on completion of 
this course will be reported to AIA 
CES for AIA members. Certificates of 
Completion for both AIA members 
and non-AIA members are available 
upon request.

This course is registered with AIA CES 
for continuing professional 
education. As such, it does not 
include content that may be deemed 
or construed to be an approval or 
endorsement by the AIA of any 

material of construction or any 
method or manner of
handling, using, distributing, or 
dealing in any material or product.
___________________________________________
Questions related to specific materials, methods, and 
services will be addressed at the conclusion of this 
presentation.



Learning
Objectives

1. Recognize the key elements of sustainability & their impacts including Embodied & Operational Carbon, Materials 
Responsibility & Workplace Social Responsibility

2. Understand the various methods of assessing sustainability including Circular Design, Embodied Carbon, Life Cycle 
Assessments & Materials Transparency

3. Gain a working knowledge of the luminaire related sustainability requirements of WELL, LEED and The Living 
Building Challenge

4. Apply the principals discussed to specify the most environmentally responsible lighting equipment for your project

At the end of this course, participants will be able to:



Pre-Covid Post-Covid





Economic Model Centered on Regeneration & Reuse
Circular Economy

Source:  A Circular Economy Handbook for Business and Supply Chains:  Repair, Remake, Redesign Rethink by Catherine Weetman

Linear ModelCircular Model



IALD Position Paper on Circular Economy

Circular Economy

Source: SIMS LIFECYCLE SERVICES

Maintain

https://www.iald.org/IALD/files/28/28929ab6-5034-4c98-aee6-d5d2a3858317.pdf


Circular opportunities in Europe 
Can reduce 2050 emissions from steel, plastics, aluminum and cement by 56%

Source:  Material Economics

“The revision of the Construction 
Products Regulation …will create 
a harmonized framework to assess 
and communicate the environmental 
and climate performance of 
construction products…and ensure 
that their design and manufacture 
is…more durable, repairable, 
recyclable & easier to                        
re-manufacture.”

https://www.mckinsey.com/business-functions/sustainability/our-insights/how-a-materials-transition-can-support-the-net-zero-agenda?cid=other-eml-alt-mip-mck&hdpid=d4298c30-5156-4034-a85f-fc7007389241&hctky=13577229&hlkid=33c28f757636453aa6ae46e8837f8318
https://ec.europa.eu/docsroom/documents/49315
https://ec.europa.eu/docsroom/documents/49315


Catalyst for the sustainability movement



Catalyst for the sustainability movement



Catalyst for the sustainability movement



-  Fewer materials
-  Less energy intensive materials 
-  Reduce packaging waste 
-  Require less wire to install
-  Refurbished vs. new fixtures

- Luminaire application efficacy     
- Extend product life 
- Enable end-of-life recycling/reuse 
- BMS/IoT Integration

- Local manufacturing
- Local sourcing
- Vertical integration
- Smaller fixtures
- Higher pack density

-  Use Renewable Energy
-  Less energy intensive processes
-  Eliminate waste

2020 Global Status Report for Buildings and Construction | Globalabc

https://globalabc.org/resources/publications/2020-global-status-report-buildings-and-construction


CO2 Emissions = Embodied + Operational Carbon

97%+
of Luminaire 

Lifecycle 
Emissions*

* Based on results of 2023 Green Light Alliance Life Cycle Assessment Incubator

Heavily influenced by the local 
energy grid/source, fixture 
efficacy, application efficacy & 
controls integration



As we shift to renewables, % CO2 contribution from embodied carbon will increase

Source:  Intergovernmental Panel on Climate Change 



Key Elements of Sustainability

• Diversity, Equity & Inclusion
• Ethics, Code of Conduct
• Worksite Beauty/Ecology
• Health & Wellness
• Safety
• Employee Benefits & Growth
• Community involvement
• Philanthropy

• Responsible Materials & Sourcing
• Elimination of hazardous content
• Maximize reused & recycled content

• Reduce Energy use during operation
• Extend Life: Service/Repair
• Refurbish/Reuse in second life
• Recycle at end of life

• Supply Chain (Scope 3 emissions)
• Reduce Material Extraction & Processing impacts
• Reduce Inbound Transportation

• Manufacturing (Scope 1 & 2 emissions)
• Reduce Material Inputs
• Reduce Energy Use & Grid Energy
• Reduce Emissions
• Reduce Waste
• Reduce Transportation to job Site

Cradle to Gate
Embodied Carbon

Gate to Grave 
Embodied & 

Operational Carbon

Workplace 
Social 

Responsibility
Governance & 

Leadership

Materials 
Responsibility
Transparency & 

Continuous 
improvement

CO2 emitted by 
making products CO2 emitted in use



Embodied Carbon & Workplace Social Responsibility
Assessing a Manufacturer’s Commitment

Cradle to Gate
Embodied Carbon

Workplace 
Social 

Responsibility
Governance & 

Leadership

CO2 emitted by 
making products

Materials 
Responsibility
Transparency & 

Continuous 
improvement

Goal: Recruiting & Managing 
a Global, Diverse & Skilled 
Workforce

SASB Metrics:
% of gender & racial/ethnic 
group representation for:                                
(1) Management 
(2) Technical staff
(3) All other employees

Operational 
Carbon             

Gate to Grave

Goal: Energy Management

SASB Metrics: 
(1) Total Energy Consumed
(2) % of grid electricity
(3) % of renewable electricity

Corporate Sustainability Report (CSR) 
measurable goals and results following SASB* guidelines 

*Sustainability Accounting Standards Board



Carbon Neutrality

Company 
Operations

Purchased 
Offsets



Embodied Carbon Product Impacts
Smaller/lighter/less packaging generally equates to less CO2





Calculating Embodied Carbon

x x =

Quantity of 
Components

Weight of 
Components

Embodied 
Carbon 
Coefficients

Embodied 
Carbon



Embodied Greenhouse Gas Emissions (lbCO2e/lb) 
coefficients for given materials.

a Source: Winnipeg.ca. 2021. [online] Available at: 
<https://www.winnipeg.ca/finance/findata/matmgt/documents/2012/682-2012/682-2012_Appendix_H-
WSTP_South_End_Plant_Process_Selection_Report/Appendix%207.pdf> [Accessed 18 May 2021].

b Source: Crawford, R. (2021, March 5). EPiC Database. Figshare. 
https://melbourne.figshare.com/articles/book/EPiC_Database/10257728

c Source: Raja, J., Assinder, P., Dixon, N., Fowmes, G., & Frost, M. (2015). Obtaining reliable embodied carbon values for 
geosynthetics. Geosynthetics International, 1–9. https://doi.org/10.1680/gein.15.00020

d Source: Carbon Footprint Calculator | Corrugated Packaging - because boxes are so much more than ordinary. (n.d.). 
Https://Www.Corrugated.Org/. https://www.corrugated.org/carbon-footprint-calculator/

e Source: Teehan, P., & Kandlikar, M. (2013). Comparing Embodied Greenhouse Gas Emissions of Modern Computing and 
Electronics Products. Environmental Science & Technology, 47(9), 3997–4003. https://doi.org/10.1021/es303012r

Embodied Carbon of common luminaire materials

Material
Embodied Greenhouse Gas 

Emissions (lbCO2e/lb)

Steel 1.77a

Aluminum 8.14a

Copper 2.77a

PET Sheet 5.76a

HDPE 1.9a

ABS 3.46a

Wire (Copper and Insulation) 41.8b

Acrylic (PMMA) 15.4b

Polypropylene (non-woven) 0.048c

Cardboard 0.532d

Electronics (Drivers, PCBA’s) 270.0e

https://doi.org/10.1021/es303012r

Embodied Carbon Coefficents 

						Winnipeg Sewage Treatment Program Report

						Appendix 7

				EPIC DATABASE
Embodied Greenhouse Gas Emissions		Data from kg C02 per unit chart: Appendix 7 		BRISA GUIDE		Obtaining reliable embodied carbon values for
geosynthetics		https://www.corrugated.org/carbon-footprint-calculator/		https://pubs.acs.org/doi/pdf/10.1021/es303012r

				lbs CO2e/lbs		lbs CO2/lbs		lbs CO2e/lbs		tC02e/t

		Steel		3.3		1.77		3.01

		Aluminium		29.4		8.14		9.08

		Acrylic (PMMA)		15.4		?		?

		Polypropylene (non-woven) 0.014lbs/ft^2		?		?		?		0.048

		PET   Sheet?		?		5.76		?

		Wire		41.8		?		?

		Copper				2.77

		HDPE				1.9

		ABS				3.46

		Cardboard										0.532

		Electronics												270





https://www.winnipeg.ca/finance/findata/matmgt/documents/2012/682-2012/682-2012_Appendix_H-WSTP_South_End_Plant_Process_Selection_Report/PSR_rev%20final.pdfhttps://www.winnipeg.ca/finance/findata/matmgt/documents/2012/682-2012/682-2012_Appendix_H-WSTP_South_End_Plant_Process_Selection_Report/Appendix%207.pdfhttps://www.corrugated.org/carbon-footprint-calculator/https://pubs.acs.org/doi/pdf/10.1021/es303012r

Net Carbon Footprint

		Operational kWh

		Days Per Year		248

		Operational Hours Per Day		15		website

		Renovation Cycle (years)		7

		C02 Emission Factor		1.5624		lbs/kWh		https://www.eia.gov/tools/faqs/faq.php?id=74&t=11#:~:text=In%202019%2C%20total%20U.S.%20electricity,of%20CO2%20emissions%20per%20kWh.

								EPA (2020). AVERT, U.S. national weighted average CO2 marginal emission rate, year 2018 data. U.S. Environmental Protection Agency, Washington, DC.

		Traditional AC - room Level - 580sqft

				AC Whisper (W)		Number of Fixtures		Total Load (W)						Operational		Embodied				Net Carbon Foot Print								rooms		Total load

		Whisper AC 3300lm		29.86		8		238.88						Pounds C02		Pounds C02				Pounds C02e								10.0468854655		2400

		Driver Efficency		85%										9719		4364.1				14083



		System Operational kWhs		kWh		kWh per day		kWh per year		Total kWh life

				0.239		3.6		889		6220																		Scaled

																28%												43641.3466

		*Whisper load based on photometry report ISF 31582P10 														5580



		DC2DC Current State - Room Level - 580sqft - DUTYdrive 160Fx2:320W, 4 Channel, 80W per channel

				DC Whisper (W)		Number of Fixtures		Total Load (W)						Operational 		Embodied				Net Carbon Foot Print

		Whisper DC2DC 3300lm		27.00		8		216.01						Pounds C02		Pounds C02				Pounds C02e								9.7156694611		2384.8491933598

		Driver Efficency		94%										9987		5227.0				15214



		Power Supply Efficency		88%										Reduction		Reduction

		AC Head End System Load (W)		245										3%		20%

		System Efficiency		82.7%



		System Operational kWhs		kWh		kWh per day		kWh per year		Total kWh life

				0.245		3.7		913		6392																		Scaled

																												52269.556875				20%

		*Whisper load calculated by using (AC Whisper Load*AC Whisper Load Driver Efficency)/DC Driver Efficiency

		DC2DC Future State - Room Level - Mean Well HLG-320H:320W, 3 Channel, 90W per channel

				DC Whisper (W)		Number of Fixtures		Total Load (W)						Operational		Embodied				Net Carbon Foot Print

		Whisper DC2DC 3300lm		27.00		8		216.01						Pounds C02		Pounds C02				Pounds C02e								9.8329751294		2235.7961187748		2250

		Driver Efficency		94%										9251		3905.7				13157



		Power Supply Efficency		95%

		HVDC Head End System Load (W)		227										Reduction		Reduction

		System Efficency		89.3%										-5%		-11%

		System Operation kWhs		kWh		kWh per day		kWh per year		Total kWh life

				0.227		3.4		846		5921



		Scaled to 5800sqft

		Traditional AC - 5800sqft

				AC Whisper (W)		Number of Fixtures		Total Load (W)		Scaled Value				Operational		Embodied				Net Carbon Foot Print

		Whisper AC 3300lm		29.86		8		238.88		10				Pounds C02		Pounds C02				Pounds C02e

		Driver Efficency		85%										97188		43641.3				140829



		System Operational kWhs		kWh		kWh per day		kWh per year		Total kWh life

				0.239		3.6		889		6220



		*Whisper load based on photometry report ISF 31582P10 



		DC2DC Current State - 5800sqft - Mean Well 3200W DPU-3200 Series, 4 Channel, 80W per channel

				DC Whisper (W)		Number of Fixtures		Total Load (W)		Scaled Value				Operational 		Embodied				Net Carbon Foot Print

		Whisper DC2DC 3300lm		27.00		8		216.01		10				Pounds C02		Pounds C02				Pounds C02e

		Driver Efficency		94%										99867		40794.5				103773



		Power Supply Efficency		88%										Reduction		Reduction

		AC Head End System Load (W)		245										3%		-91%

		System Efficiency		82.7%



		System Operational kWhs		kWh		kWh per day		kWh per year		Total kWh life

				0.245		3.7		913		6392

		*Whisper load calculated by using (AC Whisper Load*AC Whisper Load Driver Efficency)/DC Driver Efficiency

		*Single head unit needed but doubled in size

		DC2DC Future State - Room Level - Mean Well HLG-320H:320W, 3 Channel, 90W per channel

				DC Whisper (W)		Number of Fixtures		Total Load (W)						Operational		Embodied				Net Carbon Foot Print

		Whisper DC2DC 3300lm		27.00		8		216.01						Pounds C02		Pounds C02				Pounds C02e

		Driver Efficency		94%										9251		3905.7				13157



		Power Supply Efficency		95%

		HVDC Head End System Load (W)		227										Reduction		Reduction

		System Efficency		89.3%										-5%		-11%

		System Operation kWhs		kWh		kWh per day		kWh per year		Total kWh life

				0.227		3.4		846		5921



https://www.timeanddate.com/date/workdays.html?d1=01&m1=01&y1=2021&d2=31&m2=12&y2=2021&ti=on&https://www.eia.gov/tools/faqs/faq.php?id=74&t=11

Component lbs and Qty Reduction

																																Scale Factor		10



								Room Size: 580 sqft																								Scaled to 5800 sqft

								Traditional AC - Room								Current DC2DC - Room								Future DC2DC - Room								Traditional AC - Scaled								Current DC2DC - Room Scaled								Current DC2DC - Scaled								Future DC2DC - Scaled



								Component Quantity		Unit		 Total Weight of Components (lbs)				Component Quantity		Unit		 Total Weight of Components (lbs)				Component Quantity		Unit		 Total Weight of Components (lbs)				Component Quantity		Unit		 Total Weight of Components (lbs)				Component Quantity		Unit		 Total Weight of Components (lbs)				Component Quantity		Unit		 Total Weight of Components (lbs)				Component Quantity		Unit		 Total Weight of Components (lbs)

				Legend		Building Electrical Materials																																																																		ounces		pounds										SQ FT		Component Quantity		 Total Weight of Components (lbs)				Component Quantity		 Total Weight of Components (lbs)

						MC Lite Flexible 12/2 Conduit		75		ft		6.6																				750		ft		65.6																																		nLight  nPODM DX WH		2.8		0.175						1				580		39		18				16		18

						MC Lite Conduit fittings		16		ea		0.8																				160		ea		7.8																																		nlight RPODB 2P DX		3.3		0.20625						2				1160		76		37				27		21

						Junction Box + Cover		1		ea		1.2																				10		ea		11.8																																												3				1740		113		55				38		24

						Lighting Components																																																																										4				2320		150		73				49		27

						Head Unit Housing - 2DD										ERROR:#REF!		ea		ERROR:#REF!				ERROR:#REF!		ea		ERROR:#REF!												ERROR:#REF!		ea		ERROR:#REF!				ERROR:#REF!		ea		13.0				1		ea		ERROR:#REF!				Future DC2DC - Room																5				2900		187		92				60		30

						Head Unit - Power Supplies										ERROR:#REF!		ea		ERROR:#REF!				1		ea		4.3												ERROR:#REF!		ea		ERROR:#REF!				1		ea		6.1				1		ea		4.3																				6				3480		224		110				71		33

						Head Unit - Port BUS 																		1		ea		0.5																				1		ea		2.0				1		ea		2.0						% Weight Reduction														7				4060		261		129				82		36

						Head Unit - NIO										ERROR:#REF!		ea		ERROR:#REF!																				ERROR:#REF!		ea		ERROR:#REF!				ERROR:#REF!		ea		ERROR:#REF!												Wire/Cable		ERROR:#REF!														8				4640		298		147				93		40

						Insulation Sensor										1		ea		ERROR:#REF!				1		ea		0.044												10		ea		ERROR:#REF!				1		ea		ERROR:#REF!				1		ea		0.04				Driver		ERROR:#REF!														9				5220		335		165				104		43

						Whisper Driver - Ucan AC input		8		ea		5.0																				80		ea		50.4																												NIO		100%														10				5800		372		184				115		46

						Whisper Driver - New DC2DC*										ERROR:#REF!		ea		ERROR:#REF!																				ERROR:#REF!		ea		ERROR:#REF!				ERROR:#REF!		ea		ERROR:#REF!												NPP16		100%

						Whisper Driver - Stucchi Size DC2DC																		ERROR:#REF!		ea		ERROR:#REF!																												ERROR:#REF!		ea		ERROR:#REF!																								580		1160		1740		2320		2900		3480		4060		4640		5220		5800

						EldoLED 75W driver																																										1		ea		0.9																														AC Component Quantity		39		76		113		150		187		224		261		298		335		372

						Cable - 4 Wire - RELOC										ERROR:#REF!		ft		ERROR:#REF!																				ERROR:#REF!		ft		ERROR:#REF!				ERROR:#REF!		ft		ERROR:#REF!																														DC Component Quantity		16		27		38		49		60		71		82		93		104		115

						Cable - 2 Wire - RELOC																		64		ft		ERROR:#REF!																												640		ft		ERROR:#REF!				Future DC2DC - Scaled																		 AC Total Weight of Components (lbs)		18		37		55		73		92		110		129		147		165		184

						Control Components																																		0				0.0																																						 DC Total Weight of Components (lbs)		18		21		24		27		30		33		36		40		43		46

						Sensor - nCM PDT 9		1		ea		0.3				ERROR:#REF!		ea		ERROR:#REF!				ERROR:#REF!		ea		ERROR:#REF!				10		ea		2.6				ERROR:#REF!		ea		ERROR:#REF!				ERROR:#REF!		ea		ERROR:#REF!				ERROR:#REF!		ea		ERROR:#REF!						% Weight Reduction																Traditional AC		4364.13466		8728.26932		13092.40398		17456.53864		21820.6733		26184.80796		30548.94262		34913.07728		39277.21194		43641.3466

						nPP16		1		ea		0.5																				10		ea		5.1																												Wire/Cable		ERROR:#REF!																Future DC2DC System		4020.1		6705.5394875		9391.0122875		12076.4850875		14761.9578875		17447.4306875		20132.9034875		22818.3762875		25503.8490875		28189.3218875

						NIO		8		ea		0.9																				80		ea		9.0																												Driver		ERROR:#REF!

						nPODM Switches**		2		ea		0.4				2		ea		0.4				2		ea		0.4				20		ea		3.5				20		ea		3.5				20		ea		3.5				20		ea		4.1				NIO		100%

						CAT5e		111		ft		2.8				ERROR:#REF!		ft		ERROR:#REF!												1110		ft		27.8				ERROR:#REF!		ft		ERROR:#REF!																				NPP16		100%



						Summary																																																																												Total Building Materials		Total Lighting Components		Cable		Head Unit		Power Supply		Driver		NIO		Total Control Components		Sensor		nPP16		NIO		CAT5e

						Room Electrical Materials		18				8.5				0				0.0				0				0.0				171				85.3				0				0.0				0				0.0				0				0.0																				Traditional AC 		8.5		5.04												4.45		0.2625		0.5125		0.9		2.775

						Lighting Components		8				5.0				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!				80				50.4				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!																				Current DC2DC		0.0		19.89375		3.51		8.01625		4.175		4.08		0.1125		1.7125		0.2625						1.45

						Control Components		13				4.8				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!				121				48.0				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!																				Future DC2DC		0.0		15.92625		2.535		8.01625		4.175		1.2				0.2625		0.2625

						Total Number of Components**		39				18.4				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!				372				183.7				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!

						and Total Combined Weight



						Reduction when compared to Traditional AC Room or Scaled Scenario										ERROR:#REF!				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!												ERROR:#REF!				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!				ERROR:#REF!



						* Fixture housing weight neglected -  assumed to remain constant

						** Wire treated as a component in calculation







																								 																																														Traditional AC 		Current DC2DC		Future DC2DC

																																																																				Total Building Materials		8.5		0.0		0.0

																																																																				Total Lighting Components		5.0		ERROR:#REF!		ERROR:#REF!

																																																																				Cable				ERROR:#REF!		ERROR:#REF!

																																																																				Head Unit				ERROR:#REF!		ERROR:#REF!

																																																																				Power Supply				ERROR:#REF!		4.3

																																																																				Driver		5		ERROR:#REF!		ERROR:#REF!

																																																																				NIO				ERROR:#REF!

																																																																																		Traditional AC 		Current DC2DC		Future DC2DC

																																																																				Total Control Components		4.8		ERROR:#REF!		ERROR:#REF!						Total Building Materials		8.5		0.0		0.0

																																																																				Sensor		0.3		ERROR:#REF!		ERROR:#REF!						Total Lighting Components		5.0		ERROR:#REF!		ERROR:#REF!

																																																																				nPP16		0.5										Total Control Components		4.8		ERROR:#REF!		ERROR:#REF!



																																																																				NIO		0.9



																																																																				CAT5e		2.8		ERROR:#REF!										18.4		ERROR:#REF!		ERROR:#REF!



																																																																						18.4		ERROR:#REF!		ERROR:#REF!





																																																																																		Traditional AC 		Current DC2DC		Future DC2DC

																																																																																Total Building Materials		8.5		0.0		0.0

																																																																																Total Lighting Components		5.04		19.89375		15.92625

																																																																																Cable				3.51		2.535

																																																																																Head Unit				8.01625		8.01625

																																																																																Power Supply				4.175		4.175

																																																																																Driver				4.08		1.2

																																																																																NIO				0.1125



																																																																																Total Control Components		4.45		1.7125		0.2625

																																																																																Sensor		0.2625		0.2625		0.2625

																																																																																nPP16		0.5125

																																																																																NIO		0.9

																																																																																CAT5e		2.775		1.45













Traditional AC 	Total Building Materials	Total Lighting Components	Cable	Head Unit	Power Supply	Driver	NIO	Total Control Components	Sensor	nPP16	NIO	CAT5e	8.5305	5.04	5	4.8000000000000007	0.26250000000000001	0.51249999999999996	0.9	2.7750000000000004	Current DC2DC	Total Building Materials	Total Lighting Components	Cable	Head Unit	Power Supply	Driver	NIO	Total Control Components	Sensor	nPP16	NIO	CAT5e	0	0	0	0	0	0	0	0	0	0	Future DC2DC	Total Building Materials	Total Lighting Components	Cable	Head Unit	Power Supply	Driver	NIO	Total Control Components	Sensor	nPP16	NIO	CAT5e	0	0	0	0	4.3	0	0	0	









Traditional AC 	Total Building Materials	Total Lighting Components	Cable	Head Unit	Power Supply	Driver	NIO	Total Control Components	Sensor	nPP16	NIO	CAT5e	8.5305	5.04	4.45	0.26250000000000001	0.51249999999999996	0.9	2.7750000000000004	Current DC2DC	Total Building Materials	Total Lighting Components	Cable	Head Unit	Power Supply	Driver	NIO	Total Control Components	Sensor	nPP16	NIO	CAT5e	0	19.893749999999997	3.51	8.0162499999999994	4.1749999999999998	4.08	0.1125	1.7125000000000001	0.26250000000000001	1.4500000000000002	Future DC2DC	Total Building Materials	Total Lighting Components	Cable	Head Unit	Power Supply	Driver	NIO	Total Control Components	Sensor	nPP16	NIO	CAT5e	0	15.92625	2.5349999999999997	8.0162500000000012	4.1749999999999998	1.2	0.26250000000000001	0.26250000000000001	







Total Weight of Components by Senario



Total Building Materials	Traditional AC 	Current DC2DC	Future DC2DC	8.5305	0	0	Total Lighting Components	Traditional AC 	Current DC2DC	Future DC2DC	5.04	0	0	Total Control Components	Traditional AC 	Current DC2DC	Future DC2DC	4.8000000000000007	0	0	







AC vs. DC System Embodied Carbon 



Traditional AC	580	1160	1740	2320	2900	3480	4060	4640	5220	5800	4364.1346599999997	8728.2693199999994	13092.403979999999	17456.538639999999	21820.673299999999	26184.807959999998	30548.942619999998	34913.077279999998	39277.211939999994	43641.346599999997	Future DC2DC System	580	1160	1740	2320	2900	3480	4060	4640	5220	5800	4020.0666874999997	6705.5394875000002	9391.0122874999997	12076.485087500001	14761.957887500001	17447.4306875	20132.9034875	22818.376287499999	25503.849087499999	28189.321887499998	Square Feet 





System Embodied Carbon (lbsC02e/lbs)











Calculations

		Room Level - Traditional AC

		Component		Decription		Material		Weight		Unit		Quantity or Length		Unit		Total Weight (lbs)		Emodied Carbon Coefficient (lbsCO2/lbs)		Total lbs CO2

		Electrical Materials

		Flexible 12/2 Conduit		MC Lite Aluminum Armored Cable 		Aluminum		0.025		lbs/ft		75		ft		1.875		8.24		15.5

		 - Wire in Conduit		12 guage 3 (W,B,G) with THHN insulation		Wire / Cable		0.0625		lbs/ft		75		ft		4.6875		41.8		195.9

		MC Lite Conduit fittings		38AST SNAP²IT® Connectors with Insulated Throat		Steel		0.049		lbs		16		ea		0.784		1.77		1.4

		Junction Box		4 in. Square Welded Box		Steel		0.898		lbs		1		ea		0.898		1.77		1.6

		- Junction Box Cover		4 in. Square Flat Cover		Steel		0.286		lbs		1		ea		0.286		1.77		0.5

														Total		8.5305		Total		214.9

		Lighting Components

		Luminaire Components

		Luminaire		2X2		See Appendix D		21.8575		lbs		8		ea		174.86				2125.7188

		AC Driver 		1 per fixture		Electronics		0.63		lbs		8		ea		5.04		270		1360.8

		Control Node		1 per fixture		Electronics		0.1125		lbs		8		ea		0.9		270		243

														Total		180.8		Total		3729.5

		Control Components

		Low Volatge Power Supply						0.5125		lbs		1		ea		0.5125		270		138.375

		Sensor						0.2625		lbs		1		ea		0.2625		270		70.875

		Wall Switch						0.175		lbs		2		ea		0.35		270		94.5

		CAT5e		Base: 1ft with terminals each end		Wire / Cable		0.025		lbs/ft		111		ft		2.775		41.8		116.0		327.4

														Total		3.90		Total		419.7		209.4

																						97.185

												Total Components						Total Weight		Total Embodied Carbon		86.9

												39						193.2		4364.1



												Electrical Building Materials						8.5		214.9

												Lighting Components						180.8		3729.5

												Control Components						3.9		419.7



		5800sqft- Traditional AC

		Component		Decription		Material		Weight		Unit		Quantity or Length		Unit		Total Weight (lbs)		Emodied Carbon Coefficient (lbsCO2/lbs)		Total lbs CO2

		Electrical Materials

		Flexible 12/2 Conduit		MC Lite Aluminum Armored Cable 		Aluminum		0.025		lbs/ft		750		ft		18.75		8.24		154.5

		 - Wire in Conduit		12 guage 3 (W,B,G) with THHN insulation		Wire / Cable		0.0625		lbs/ft		750		ft		46.875		41.8		1959.4

		MC Lite Conduit fittings		38AST SNAP²IT® Connectors with Insulated Throat		Steel		0.049		lbs		160		ea		7.84		1.77		13.9

		Junction Box		4 in. Square Welded Box		Steel		0.898		lbs		10		ea		8.98		1.77		15.9

		- Junction Box Cover		4 in. Square Flat Cover		Steel		0.286		lbs		10		ea		2.86		1.77		5.1

														Total		85.305		Total		2148.7

		Lighting Components

		Luminaire Components

		Luminaire		2X2		See Appendix D		21.8575		lbs		80		ea		1748.6				21257.188

		- AC Driver 		1 per luminaire		Electronics		0.63		lbs		80		ea		50.4		270		13608

		Control Node		1 per luminaire		Electronics		0.1125		lbs		80		ea		9		270		2430

														Total		1808		Total		37295.2

		Control Components

		Low Volatge Power Supply				Electronics		0.5125		lbs		10		ea		5.125		270		1383.75

		Sensor				Electronics		0.2625		lbs		10		ea		2.625		270		708.75

		Wall Switch				Electronics		0.175		lbs		20		ea		3.5		270		945

		CAT5e		base: 1ft with pastic terminals each end		Wire / Cable		0.025		lbs/ft		1110		ft		27.75		41.8		1160.0

														Total		39.00		Total		4197.5		3273.8		AC

																						3920.422		LVDC

												Total Components						Total Weight		Total Embodied Carbon		2065.965		PoE

												390						1932.3		43641.3		2298.582		HVDC2LVDC



												Electrical Building Materials						85.3		2148.7

												Lighting Components						1808.0		37295.2

												Control Components						39.0		4197.5





		Room Level 580 ft2 - LVDC Lighting System - UCAN DC Driver																								Room Level 580 ft2 - LVDC Lighting System - 48V DC Driver

		Component		Decription		Material		Weight		Unit		Quantity or Length		Unit		Total Weight (lbs)		Emodied Carbon Coefficient (lbsCO2/lbs)		Total lbs CO2						Component		Decription		Material		Weight		Unit		Quantity or Length		Unit		Total Weight (lbs)		Emodied Carbon Coefficient (lbsCO2/lbs)		Total lbs CO2

		Electrical Materials																								Electrical Materials



		Room Level - LVDC												Total		0		Total		0						Room Level - LVDC												Total		0		Total		0

		Lighting Components																								Lighting Components

		Power Supply Unit Construction																								Power Supply Unit Construction

		Enclosure		Aluminum - 4 port / 2 Power Supply config		ALUMINUM		4.65		lbs		1		ea		4.65		8.24		38.3						Enclosure		Aluminum - 4 port / 2 Power Supply config		ALUMINUM		4.65		lbs		1		ea		4.65		8.24		38.3

		Wire/Connectors/Ports		All wire components within assembly		WIRE / CABLE		0.2375		lbs		1		ea		0.2375		41.8		9.9						Wire/Connectors/Ports		All wire components within assembly		WIRE / CABLE		0.2375		lbs		1		ea		0.2375		41.8		9.9

		Tgrid Mount Components		Bracket and Tgrid Adjustable Comps		STEEL		1.53		lbs		2		ea		3.06		1.77		5.4						Tgrid Mount Components		Bracket and Tgrid Adjustable Comps		STEEL		1.53		lbs		2		ea		3.06		1.77		5.4

		Hardware		Screws		STEEL		0.06875		lbs		1		ea		0.06875		1.77		0.1						Hardware		Screws		STEEL		0.06875		lbs		1		ea		0.06875		1.77		0.1



		Power Supply Unit Electric Components																								Power Supply Unit Electric Components

		Power Supply		2 AC Drivers 160W 2CH80W		Electronics		2.0875		lbs		2		ea		4.175		270		1127.3						Power Supply		2 AC Drivers 160W 2CH80W		Electronics		2.0875		lbs		2		ea		4.175		270		1127.3

		Control Node				Electronics		0.1125		lbs		1		ea		0.1125		270		30.4						Control Node				Electronics		0.1125		lbs		1		ea		0.1125		270		30.4

		Insulation Sensor		RP1B		Electronics		0.04375		lbs		1		ea		0.04375		270		11.8						Insulation Sensor		RP1B		Electronics		0.04375		lbs		1		ea		0.04375		270		11.8

		LV power supply				Electronics		0.5125		lbs		2		ea		1.025		270		276.8						LV power supply				Electronics		0.5125		lbs		2		ea		1.025		270		276.8

		EMI Protection Device				Electronics		0.4625		lbs		1		ea		0.4625		270		124.9						EMI Protection Device				Electronics		0.4625		lbs		1		ea		0.4625		270		124.9



		Cable - 4 Wire - RELOC		Wire - 4X16 AWG/ Insu		Wire / Cable		0.045		lbs/ft		78		ft		3.51		41.8		146.7						Cable - 4 Wire - RELOC		Wire - 4X16 AWG/ Insu		Wire / Cable		0.045		lbs/ft		78		ft		3.51		41.8		146.7



		Luminaire Components																								Luminaire Components

		Luminaire		2X2		See Appendix D		21.8575		lbs		8		ea		174.86				2125.7188						Luminaire		2X2		See Appendix D		21.8575		lbs		8		ea		174.86				2125.7188

		- UCAN Driver 		1 per luminaire		Electronics		0.51		lbs		8		ea		4.08		270		1101.6						- 48V DC Driver		1 per luminaire		Electronics		0.075		lbs		8		ea		0.6		270		162

														Total		196.285				4998.9																		Total		192.805				4059.3

		Control Components																								Control Components

		Sensor				Electronics		0.2625		lbs		1		ea		0.2625		270		70.9						Sensor				Electronics		0.2625		lbs		1		ea		0.2625		270		70.9

		Wall Switch				Electronics		0.175		lbs		2		Total		0.35		270		94.5						Wall Switch				Electronics		0.175		lbs		2		Total		0.35		270		94.5

		CAT5e		base: 1ft with pastic terminals each end		Wire / Cable		0.025		lbs/ft		60		ft		1.5		41.8		62.7		209.4				CAT5e		base: 1ft with pastic terminals each end		Wire / Cable		0.025		lbs/ft		60		ft		1.5		41.8		62.7

														Total		2.1125		Total		228.075																		Total		2.1125		Total		228.075



												Total Components						Total Weight		Total Embodied Carbon																Total Components						Total Weight		Total Embodied Carbon

												14						198.4		5227.0																14						194.9		4287.4				-18.0%



												Electrical Building Materials						0		0.0																Electrical Building Materials						0		0.0

												Lighting Components						196.3		4998.9																Lighting Components						192.8		4059.3

												Control Components						2.1		228.1																Control Components						2.1		228.1



		Space Level 5800 ft2 - LVDC Lighting System - UCAN DC Driver																								Space Level 5800 ft2 - LVDC Lighting System - 48V DC Driver

		Component		Decription		Material		Weight		Unit		Quantity or Length		Unit		Total Weight (lbs)		Emodied Carbon Coefficient (lbsCO2/lbs)		Total lbs CO2						Component		Decription		Material		Weight		Unit		Quantity or Length		Unit		Total Weight (lbs)		Emodied Carbon Coefficient (lbsCO2/lbs)		Total lbs CO2

		Electrical Materials																								Electrical Materials



														Total		0		Total		0																		Total		0		Total		0

		Lighting Components																								Lighting Components

		Power Supply Unit Construction																								Power Supply Unit Construction

		Enclosure		Aluminum Housing		Aluminum		9.3		lbs		1		ea		9.3		8.24		76.6						Enclosure		Aluminum Housing		Aluminum		9.3		lbs		1		ea		9.3		8.24		76.6

		Wire/Connectors/Ports		All wire components within assembly		Wire		0.2375		lbs		1		ea		0.2375		41.8		9.9						Wire/Connectors/Ports		All wire components within assembly		Wire		0.2375		lbs		1		ea		0.2375		41.8		9.9

		Tgrid Mount Components		Bracket and Tgrid Adjustable Comps		Steel		1.53		lbs		2		ea		3.06		1.77		5.4						Tgrid Mount Components		Bracket and Tgrid Adjustable Comps		Steel		1.53		lbs		2		ea		3.06		1.77		5.4

		Hardware		Screws		Steel		0.06875		lbs		2		ea		0.1375		1.77		0.2						Hardware		Screws		Steel		0.06875		lbs		2		ea		0.1375		1.77		0.2



		Power Supply Unit Electric Components		(3200W, 30 Port, 80W/port)																						Power Supply Unit Electric Components		(3200W, 30 Port, 80W/port)

		Power Supply		Mean Well DPU-3200-48		Electronics		6.08		lbs		1		ea		6.08		270		1641.6						Power Supply		Mean Well DPU-3200-48		Electronics		6.08		lbs		1		ea		6.08		270		1641.6

		75WAC Driver		DALI Communication Power		Electronics		0.85		lbs		1		ea		0.85		270		229.5						75WAC Driver		DALI Communication Power		Electronics		0.85		lbs		1		ea		0.85		270		229.5

		BUS		DuraComm DB-5*6		Electronics		2		lbs		1		ea		2		270		540						BUS		DuraComm DB-5*6		Electronics		2		lbs		1		ea		2		270		540

		Control Node		NIO EZDCA 16Z		Electronics		0.1125		lbs		1		ea		0.1125		270		30.4						Control Node		NIO EZDCA 16Z		Electronics		0.1125		lbs		1		ea		0.1125		270		30.4

		Insulation Sensor		RP1B		Electronics		0.04375		lbs		1		ea		0.04375		270		11.8						Insulation Sensor		RP1B		Electronics		0.04375		lbs		1		ea		0.04375		270		11.8

		LV power supply		LV power supply		Electronics		0.5125		lbs		2		ea		1.025		270		276.8						LV power supply		LV power supply		Electronics		0.5125		lbs		2		ea		1.025		270		276.8

		EMI Protection Device				Electronics		0.4625		lbs		1		ea		0.4625		270		124.9						EMI Protection Device				Electronics		0.4625		lbs		1		ea		0.4625		270		124.9



		Cable - 4 Wire - RELOC		Wire - 4X16 AWG/ Insu		Wire/Cable		0.045		lbs/ft		1842		ft		82.89		41.8		3464.8						Cable - 4 Wire - RELOC		Wire - 4X16 AWG/ Insu		Wire/Cable		0.045		lbs/ft		1842		ft		82.89		41.8		3464.8



		Luminaire Components																								Luminaire Components

		Luminaire		2X2		See Appendix D		21.8575		lbs		80		ea		1748.6		Calculated		21257.188						Luminaire		2X2		See Appendix D		21.8575		lbs		80		ea		1748.6		Calculated		21257.188

		- UCAN DC Driver 		1 per luminaire		Electronics		0.51		lbs		80		ea		40.8		270		11016						- 48V DC Driver		1 per luminaire		Electronics		0.075		lbs		80		ea		6		270		1620

														Total		1895.59875				38685.1																		Total		1860.79875				29289.1

		Control Components																								Control Components

		Sensor				Electronics		0.2625		lbs		10		ea		2.625		270		708.8						Sensor				Electronics		0.2625		lbs		10		ea		2.625		270		708.8

		Wall Switch				Electronics		0.175		lbs		20		Total		3.5		270		945						Wall Switch				Electronics		0.175		lbs		20		Total		3.5		270		945

		CAT5e		base: 1ft with plastic terminals each end		Wire / Cable		0.025		lbs/ft		436		ft		10.9		41.8		455.6						CAT5e		base: 1ft with plastic terminals each end		Wire / Cable		0.025		lbs/ft		436		ft		10.9		41.8		455.6

														Total		17.025		Total		2109.37		3920.4																Total		17.025		Total		2109.37



												Total Components						Total Weight		Total Embodied Carbon																Total Components						Total Weight		Total Embodied Carbon

												131						1912.6		40794.5																131						1877.8		31398.5				-23%		-28%



												Electrical Building Materials						0		0.0																Electrical Building Materials						0		0.0

												Lighting Components						1895.6		38685.1																Lighting Components						1860.8		29289.1

												Control Components						17.0		2109.4																Control Components						17.0		2109.4

		Room Level 580 ft2 - PoE Lighting System

		Component		Decription		Material		Weight		Unit		Quantity or Length		Unit		Total Weight (lbs)		Emodied Carbon Coefficient (lbsCO2/lbs)		Total lbs CO2

		Electrical Materials



														Total		0		Total		0

		Lighting Components

		Power Supply Unit Construction

		UPoE Switch		CISCO CDB-8U UPOE SWITCH 480W 60W/port		Electronics		9.65				1		ea		9.65		270		2605.5

		Switch Mounting Hardware		CBD-MNT-FLEX-C14 RACK MOUNT		Aluminum		3.55				1		ea		3.55		8.24		29.3



		CAT5e		base: 1ft with pastic terminals each end		Wire / Cable		0.025		lbs/ft		78		ft		1.95		41.8		81.5



		Luminaire Components

		Luminaire		2X2		See Appendix D		21.8575		lbs		8		ea		174.86		Calculated		2125.7188



		PoE Node/Driver

		IGOR Network Node MID				Electronics		0.28		lbs		1		ea		0.28		270		75.6

		IGOR Network Node MIN				Electronics		0.26		lbs		3		ea		0.78		270		210.6

		IGOR Device Node MID				Electronics		0.28		lbs		1		ea		0.28		270		75.6

		IGOR Device Node MIN				Electronics		0.25		lbs		3		ea		0.75		270		202.5

														Total		192.1				5406.3

		Control Components

		Sensor				Electronics		0.2625		lbs		1		ea		0.2625		270		70.9

		Wall Switch				Electronics		0.175		lbs		2		ea		0.35		270		94.5

		Low Voltage Input Wiring		18/2 CLASS2 wire		Wire / Cable		0.0125		lbs/ft		30		ft		0.375		41.8		15.7

														Total		0.9875		Total		181.05		97.2



												Total Components						Total Weight		Total Embodied Carbon

												23						193.1		5587.3



												Electrical Building Materials						0		0

												Lighting Components						192.1		5406.3

												Control Components						1.0		181.1

		Space Level 5800 ft2 - PoE Lighting System

		Component		Decription		Material		Weight		Unit		Quantity or Length		Unit		Total Weight (lbs)		Emodied Carbon Coefficient (lbsCO2/lbs)		Total lbs CO2

		Electrical Materials



														Total		0		Total		0

		Lighting Components

		Power Supply Unit Construction

		UPoE Switch		CISCO 9300-48H 2880W 48 port 90W/port		Electronics		17.03				1		ea		17.03		270		4598.1

		Switch Mounting Hardware		StarTech.com 6U 19" Wall Mount Network Rack 19" Deep 		STEEL		23.15				1		ea		23.15		8.24		190.8



		CAT5e		base: 1ft with plastic terminals each end		Wire / Cable		0.025		lbs/ft		1842		ft		46.05		41.8		1924.9



		Luminaire Components

		Luminaire		2X2		See Appendix D		21.8575		lbs		80		ea		1748.6				21257.2



		PoE Node/Driver

		IGOR Network Node MID				Electronics		0.28		lbs		10		ea		2.8		270		756

		IGOR Network Node MIN				Electronics		0.26		lbs		30		ea		7.8		270		2106

		IGOR Device Node MID				Electronics		0.28		lbs		10		ea		2.8		270		756

		IGOR Device Node MIN				Electronics		0.25		lbs		30		ea		7.5		270		2025

														Total		1855.73				33613.9

		Control Components

		Sensor				Electronics		0.2625		lbs		10		ea		2.625		270		708.8

		Wall Switch				Electronics		0.175		lbs		20		Total		3.5		270		945

		Low Voltage Input Wiring		18/2 CLASS2 wire		Wire / Cable		0.0125		lbs/ft		270		ft		3.375		41.8		141.1

														Total		9.5		Total		1794.825		2066.0



												Total Components						Total Weight		Total Embodied Carbon

												194						1865.2		35408.8



												Electrical Building Materials						0		0.0

												Lighting Components						1855.7		33613.9

												Control Components						9.5		1794.8





		Room Level - 580 ft2 - HVDC2LVDC Lighting System

		Component		Decription		Material		Weight		Unit		Quantity or Length		Unit		Total Weight (lbs)		Emodied Carbon Coefficient (lbsCO2/lbs)		Total lbs CO2

		Electrical Materials



														Total		0		Total		0

		Lighting Components

		Power Supply Unit Construction

		Enclosure		Aluminum - 4 port / 2 Power Supply config		Aluminum		4.65		lbs		1		ea		4.65		8.24		38.3

		Tgrid Mount Components		Bracket and Tgrid Adjustable Comps		Steel		1.53		lbs		2		ea		3.06		1.77		5.4

		Wire/Connectors/Ports		Are wire components within assembly		Wire / Cable		0.2375		lbs		1		ea		0.2375		41.8		9.9

		Hardware		Screws		Steel		0.06875		lbs		1		ea		0.06875		1.77		0.1



		Power Supply Unit Electric Components		320W 3 port - 90W/port

		Power Supply - Wifi - 		Mean Well - HLG-320H		Electronics		4.14		lbs		1		ea		4.14		270		1117.8

		5 Port BUS - 3 used		DuraComm DB-5		Electronics		0.5		lbs		1		ea		0.5		270		135

		Insulation Sensor		RP1B		Electronics		0.04375		lbs		1		ea		0.04375		270		11.8125

		EMI Protection Device				Electronics		0.4625		lbs		1		ea		0.4625		270		124.9



		Cable - 2 Wire - RELOC		2 Wire 16 AWG		Wire - 16 AWG/ Insu		0.0325		lbs/ft		64		ft		2.08		41.8		86.9



		Luminaire Components

		Luminaire		2X2		See Appendix D		21.8575		lbs		8		ea		174.86		Calculated		2125.7

		New DC Driver with wireless		One driver per luminaire		Electronics		0.03125		lbs		8		ea		0.25		270		67.5

														Total		190.3525		Total		3723.4

		Control Components

		Sensor - wifi				Electronics		0.2625		lbs		1		ea		0.2625		270		70.875

		Wall Switch - wifi				Electronics		0.20625		lbs		2		ea		0.4125		270		111.375

														Total		0.675		Total		182.25		86.9



												Total Components						Total Weight		Total Embodied Carbon

												15						191.0		3905.7



												Electrical Building Materials						0		0

												Lighting Components						190.4		3723.4

												Control Components						0.7		182.3

		Space Level -  5800 ft2 - HVDC2LVDC Lighting System

		Component		Decription		Material		Weight		Unit		Quantity or Length		Unit		Total Weight (lbs)		Emodied Carbon Coefficient (lbsCO2/lbs)		Total lbs CO2

		Electrical Materials



														Total		0		Total		0

		Lighting Components

		Power Supply Unit Construction

		Housing - 4DD		Aluminum 		Aluminum		9.3		lbs		1		ea		9.3		8.24		76.6

		Wire/Connectors/Ports		All wire components within assembly		Wire		0.2375		lbs		1		ea		0.2375		41.8		9.9

		Tgrid Mount Components		Bracket and Tgrid Adjustable Comps		Steel		1.53		lbs		2		ea		3.06		1.77		5.4

		Hardware		Screws		Steel		0.06875		lbs		2		ea		0.1375		1.77		0.2



		Power Supply Unit Electric Components		24port 90W/port

		Power Supply		DCDC 380/48 3000 SHE		Electronics		4.3		lbs		1		ea		4.3		270		1161.0

		BUS		DuraComm DB-5*5		Electronics		1.67		lbs		1		ea		1.67		270		450.9

		Control Node		NIO EZDCA 16Z		Electronics		0.1125		lbs		1		ea		0.1125		270		30.4

		Insulation Sensor		RP1B		Electronics		0.04375		lbs		1		ea		0.04375		270		11.8

		EMI Protection Device				Electronics		0.4625		lbs		1		ea		0.4625		270		124.9



		Cable - 2 Wire - RELOC		2 Wire 16 AWG		Wire - 16 AWG/ Insu		0.0325		lbs/ft		1692		ft		54.99		41.8		2298.6



		Fixture Components

		Fixture		2x2		See Appendix D		21.8575		lbs		80		ea		1748.6		Calculated		21257.188

		New DC Driver with wireless		One driver per luminaire		Electronics		0.03125		lbs		80		ea		2.5		270		675						Align Driver with Casambi

														Total		1825.4				26102.0

		Control Components

		Sensor - wifi				Electronics		0.2625		lbs		10		ea		2.625		270		708.75

		Wall Switch - wifi				Electronics		0.20625		lbs		20		ea		4.125		270		1113.75

														Total		6.75		Total		1822.5		2298.6



												Total Components						Total Weight		Total Embodied Carbon

												114						1832.2		27924.5



												Electrical Building Materials						0		0

												Lighting Components						1825.4		26102.0

												Control Components						6.8		1822.5









Paper Info



				Category		AC System Components						LVDC System Components						PoE System Components

						Quantity		Weight (lbs)		Embodied Carbon (lbs*C02e)		Quantity		Weight (lbs)		Embodied Carbon (lbs*C02e)		Quantity		Weight (lbs)		Embodied Carbon (lbs*C02e)

				Electrical		18		9		215		0		0		0		0		0		0										Embodied Carbon (lbs*C02e)																								Quantity		Weight (lbs)

				Lighting		8		181		3730		10		ERROR:#REF!		ERROR:#REF!		11		ERROR:#REF!		ERROR:#REF!								AC System		4364																						AC System		39		193

				Peripheral 		13		4		420		4		ERROR:#REF!		ERROR:#REF!		4		ERROR:#REF!		197								LVDC System - DC UCAN
                                   48V DC Driver		5227								LVDC System - 48V DC Driver		4287												LVDC System - UCAN DC Driver
                        48V DC Driver		14		197

				Total		39		193		4364		14		198		5227		23		193		5587								PoE System		5587																						PoE System		15		194



												-64%		3%		20%		-41%		-0.1%		28%























				5800sqft



				Category		AC System Components						LVDC System Components						PoE System Components

						Quantity		Weight (lbs)		Embodied Carbon (lbs*C02e)		Quantity		Weight (lbs)		Embodied Carbon (lbs*C02e)		Quantity		Weight (lbs)		Embodied Carbon (lbs*C02e)										Embodied Carbon (lbs*C02e)																								Quantity		Weight (lbs)

				Electrical		180		0		0		0		0		0		0		0		0								AC System		43641																						AC System		390		1932

				Lighting		80		0		0		-9		ERROR:#REF!		ERROR:#REF!		92		ERROR:#REF!		ERROR:#REF!								LVDC System - DC UCAN
                                   48V DC Driver		40794																						LVDC System - UCAN DC Driver
                        48V DC Driver		131		1913

				Peripheral 		130		0		0		0		ERROR:#REF!		ERROR:#REF!		40		ERROR:#REF!		ERROR:#REF!								PoE System		35409																						PoE System		194		1865

				Total		390		1932.305		43641		131		1913		40794		194		1865		35409



												-66%		-1%		-7%		-50%		-3%		-19%



												LVDC System Components -WIFI

												Quantity		Weight (lbs)		Embodied Carbon (lbs*C02e)

												0		0		0

												-9		ERROR:#REF!		ERROR:#REF!

												0		ERROR:#REF!		ERROR:#REF!

												-9		ERROR:#REF!		ERROR:#REF!



												-102%		ERROR:#REF!		ERROR:#REF!







				0.63

				0.15

				-0.7619047619

		Alternative Design: 380V DC - Room 																				AC variant with small DC drivers



				Category		AC System Components						HVDC2LVDC 320W System Components										LVDC 320W System Components

						Quantity		Weight (lbs)		Embodied Carbon (lbs*C02e)		Quantity		Weight (lbs)		Embodied Carbon (lbs*C02e)						Quantity		Weight (lbs)		Embodied Carbon (lbs*C02e)						Embodied Carbon (lbs*C02e)																								Quantity		Weight (lbs)

				Electrical		18		8.5		215		0		0		0						0		0		0				AC System		4364																						AC System		39		193

				Lighting		8		181		3730		12		ERROR:#REF!		ERROR:#REF!						10		ERROR:#REF!		ERROR:#REF!				PoE System		5587																						PoE System		23		193

				Peripheral 		13		4		420		3		ERROR:#REF!		ERROR:#REF!						2		ERROR:#REF!		ERROR:#REF!				HVDC2LVDC System		3906																						HVDC2LVDC System		15		191

				Total		39		193		4364		15		191		3906						12		ERROR:#REF!		ERROR:#REF!



												-62%		-1%		-11%						-69%		ERROR:#REF!		ERROR:#REF!

		Alternative Design: 380V DC - Scaled 



				Category		AC System Components		0		0		HVDC2LVDC 3000W System Components

				0		Quantity		Weight (lbs)		Embodied Carbon (lbs*C02e)		Quantity		Weight (lbs)		Embodied Carbon (lbs*C02e)																Embodied Carbon (lbs*C02e)																								Quantity		Weight (lbs)

				Electrical		180		0		0		0		0		0														AC System		43641																						AC System		390		1932

				Lighting		80		0		0		84		ERROR:#REF!		ERROR:#REF!														PoE System		35409																						PoE System		194		1865

				Peripheral 		130		0		0		30		ERROR:#REF!		ERROR:#REF!														HVDC2LVDC System		27924																						HVDC2LVDC System		114		1832

				Total		390		1932		43641		114		1832		27924



												-71%		-5%		-36%



Equivalent GHG Embodied Carbon Emissions (lbs*C02e) of AC, LVDC and PoE lighting systems in a 580 ft2 room



Embodied Carbon (lbs*C02e)	

AC System	LVDC System - DC UCAN	
                                   48V DC Driver	PoE System	4364.1346599999997	5226.9556874999998	5587.3308000000015	





Quantity and Weight of all Components for an AC, LVDC and PoE Lighting System in a 580 ft2 Room



Quantity	

AC System	LVDC System - UCAN DC Driver	
                        48V DC Driver	PoE System	39	14	15	Weight (lbs)	

AC System	LVDC System - UCAN DC Driver	
                        48V DC Driver	PoE System	193.20000000000002	196.9	193.5	







Equivalent GHG Embodied Carbon Emissions  (lbs*C02e) of AC, LVDC and PoE lighting systems in a 5800 ft2 space



Embodied Carbon (lbs*C02e)	

AC System	LVDC System - DC UCAN	
                                   48V DC Driver	PoE System	43641.346600000004	40794.491575	35408.758999999998	





Equivalent GHG Embodied Carbon Emissions  (lbs*C02e) of AC, PoE, and Alternative HVDC2LVDC lighting systems in a 580 ft2 room.



Embodied Carbon (lbs*C02e)	

AC System	PoE System	HVDC2LVDC System	4364.1346599999997	5587.3308000000015	3905.6816875	





Quantity and Weight of all Components for an AC, LVDC and PoE Lighting System in a 5800 ft2 Space



Quantity	

AC System	LVDC System - UCAN DC Driver	
                        48V DC Driver	PoE System	390	131	194	Weight (lbs)	

AC System	LVDC System - UCAN DC Driver	
                        48V DC Driver	PoE System	1932.3050000000003	1912.6237500000002	1865.23	







Equivalent GHG Embodied Carbon Emissions  (lbs*C02e) of AC, PoE, and Alternative HVDC2LVDC lighting systems in a 5800 ft2 space.



Embodied Carbon (lbs*C02e)	

AC System	PoE System	HVDC2LVDC System	43641.346600000004	35408.758999999998	27924.451575000003	





Quantity and Weight of all Components for an AC, PoE, and Alternative HVDC2LVDC Lighting System in a 580 ft2 Space



Quantity	

AC System	PoE System	HVDC2LVDC System	39	23	15	Weight (lbs)	

AC System	PoE System	HVDC2LVDC System	193.23050000000001	193.08750000000003	191.02750000000003	







Quantity and Weight of all Components for an AC, PoE and Alternative HVDC2LVDC Lighting System in a 5800 ft2 Space



Quantity	

AC System	PoE System	HVDC2LVDC System	390	194	114	Weight (lbs)	

AC System	PoE System	HVDC2LVDC System	1932.3050000000003	1865.23	1832.1637500000002	
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WHISPER BOM



										Description: *267U29 - WHSPR 2X2 80CRI 40K 4000LM MIN1 MVOLT SWC NLIGHT



										Complete Shipped Box Weight:		22.6		lbs



										Materials		Notes				Unit		Total Wire Length		Total Weight		lbs CO2/lbs		Total Embodied C02 lbs per component

										Wire 		18 GA Solid 600V TFN/TEWN		0.00625		lbs/foot		24.0		0.15		41.8		6.3

										Steel										13.775		1.77		24.4

										Aluminum Extrusion										1.36		29.4		40.0

										ABS Components										0.1375		16		2.2

										Acrylic (PMMA)		3mm PMMA Lens								2.42		15.4		37.3

										Cardboard										3.14375		0.532		1.7

										Other										0.2025

										Hardware										0.2125		1.77		0.4

										LED PCBA		Electronics								0.44375		270		119.8

										Control Node		Electronics								0.125		270		33.8



																		Total less driver (lbs)		21.97				265.7		lbs C02



										AC Driver		Electronics								0.63		270		170.1		lbs C02





		*267U29 - WHSPR 2X2 80CRI 40K 4000LM MIN1 MVOLT SWC NLIGHT

		LEV		ITEM		PLN_CAT		TYPE		PLN_CODE		DESCRIPTION				DRAW_NUM		DRAW_REV		QTY_PER		UOM		LT		REF_DES		FROZEN_ITEM_COST		FROZEN_EXT_COST		CURRENT_ITEM_COST		CURRENT_EXT_COST		USAGE_1MO		USAGE_2MO		USAGE_3MO		USAGE_YEAR

		1		18-1096-B		EDP		FLBL		None		CAN ICES-005 (A) / NMB-005 (A) COMMERCIAL LABEL								1		EA		1				0.00936		0.00936		0.00796		0.00796		13618		38359		56267		237190

		2		U880603		KB		Purch		FF INDLEDP		LBL BLANK WHT POLY 3.00 X 1.25 ROLL								1		EA		5				0.0084		0.0084		0.007		0.007		775783		1992196		2825736		13328700

		2		U21045001		KB		Purch		FF SP/GT-P		LBL RIBBON 0.360 ft. x Roll WAX (4.33 in.)								0.104		FT		3				0.0092		0.00095		0.0092		0.00095		249203		614138		872469		3546313

		1		EL9606		DSY		Phant		None		WHSPR 2x2 40K 80CRI								1		EA		0				13.61292		13.61292		13.60282		13.60282		248		571		876		4111

		2		501-00489-112		KB		MFG PH		ISO-GrdINT		PCBA, Linear, Dual connector, 4000K 80 CRI, 30LEDs, Nichia								5		EA		3				2.66876		13.3438		2.66674		13.3337		19070		63705		108553		269839

		3		401-00314-001		KB		Purch		None		PCB, 90 LED, 15s x 6p, Dual Connector								5		EA		30				1.32		6.6		1.3188		6.594		193662		556721		725158		3091881

		3		114-00045-001B		KB		Purch		FF LEDSMTP		CONN 2 POS SMT 4MM PITCH(BJB)								10		EA		60				0.069		0.69		0.069		0.69		705842		1868894		2490999		10693466

		3		104-00010-001		KB		Purch		FF ELECT-P		DIODE RECT GP 100V 1A SM SMA								5		EA		155				0.0149		0.0745		0.0148		0.074		555754		1453723		1996131		8949623

		3		304-00082-001		KB		Purch		FF ELECT-P		PKG CARTON 25.1875¿ X 12.0625¿ X 8.875¿ MS2L 128 PCB¿S/CARTON								0.04		EA		0				0.895		0.0358		0.805		0.0322		4819		13428		17479		50787

		3		304-00221-001		KB		Purch		FF ELECT-P		Thermoformed Tray ¿A¿ (PI0552-16) for LED LongBoards								0.1925		EA		0				2.2		0.4235		2.2		0.4235		13549		36696		48096		153148

		3		105-00141-104		KB		Purch		None		Nichia 757GT-V1F1, 4000K, 80 CRI, 3 MacAdam Ellipse								150		EA		30				0.0615		9.225		0.0615		9.225		403427		409079		409079		427193

		2		CN07303		KB		Purch		FF Volum-P		SCR 6-32 TR PPH STL X 1/4 WH HD CX199787								25		EA		187				0.0058		0.145		0.0058		0.145		280422		1122312		1910329		10541792

		2		U9227		KB		MFG PH		FF-FAB-CNC		WIRE AFZB 4 IN 1/4 X 1/4 (RED/WHITE)								4		EA		3				0.00886		0.03544		0.00886		0.03544		7683		35789		54133		200383

		3		U91998616		KB		Purch		FF FAB - P		WIRE 18GA SPOOL AFWB RED/WHITE								1.332		FT		3				0.02662		0.03545		0.02662		0.03545		324045		790901		1101158		3816073

		2		U9228		KB		MFG PH		FF-FAB-CNC		WIRE AQZB 4 IN 1/4 X 1/4 (WHITE/BLACK)								4		EA		1				0.00886		0.03544		0.00886		0.03544		7683		35789		54133		200383

		3		U91998645		KB		Purch		FF AvanteP		WIRE AQWB TFN SPOOL 18 GA. WHT/BLACK SLD								1.332		FT		10				0.02662		0.03545		0.02662		0.03545		50883		169673		289236		1811701

		2		U991770		KB		MFG PH		None		WIRE AQLB 12 IN 1/4 X 3/8 (WHITE/BLACK)								1		EA		1				0.02662		0.02662		0.02662		0.02662		3848		9477		14412		51572

		3		U91998645		KB		Purch		FF AvanteP		WIRE AQWB TFN SPOOL 18 GA. WHT/BLACK SLD								1		FT		10				0.02662		0.02662		0.02662		0.02662		50883		169673		289236		1811701

		2		U991771		KB		MFG PH		None		WIRE AFLB 12 IN 1/4 X 3/8 (RED/WHITE)								1		EA		1				0.02662		0.02662		0.02662		0.02662		3820		9268		14131		50986

		3		U91998616		KB		Purch		FF FAB - P		WIRE 18GA SPOOL AFWB RED/WHITE								1		FT		3				0.02662		0.02662		0.02662		0.02662		324045		790901		1101158		3816073

		1		EL9659		DSY		Phant		None		WHSPR 2x2 40L MIN1 NLIGHT								1		EA		0				10.3596		10.3596		9.1395		9.1395		1		4		26		493

		2		U3840		KB		Purch		FF SP/GT-P		SCR 8-32 X .25 PH WSHRD HD ZINC THDROLLING								2		EA		207				0.0076		0.0152		0.007		0.014		1939551		4990315		7060013		30094809

		2		U4909		KB		MFG PH		FF-FAB-CNC		WIRE AA1B 12 IN 3/8 X 3/8 (WHITE)								1		EA		0				0.02874		0.02874		0.0261		0.0261		125801		353429		502421		2401428

		3		U919906		KB		Purch		FF FAB - P		WIRE 18 GA SOLID WHT AAWB TFN BULK								1		FT		70				0.02874		0.02874		0.0261		0.0261		993458		2480193		3498556		13676019

		2		U5009		KB		MFG PH		FF-FAB-CNC		WIRE AB1B 12 IN 3/8 X 3/8 (BLACK)								1		EA		4				0.0298		0.0298		0.0261		0.0261		152790		392935		555790		2615746

		3		U919905		KB		Purch		FF FAB - P		WIRE 18 GA SOLID BLK ABWB TFN BULK								1		FT		70				0.0298		0.0298		0.0261		0.0261		1174034		3009292		4190141		17374973

		2		*268WM6		DSY		FG MFG		DRV-L50		EC0566L4 750MA LIN 18VAUX ON								1		EA		1				9.98866		9.98866		9.0733		9.0733		149		626		626		626

		3		801-00809-022		None		MFG PH		None		ASSM ECOdrive 566/LX2, 0-10V + aux, single output BL10								1		EA		1				11.10101		11.10101		9.0733		9.0733		47822		150097		200275		746028

		4		201-00054-001		KB		MFG PH		None		ENCL BASE SHT METAL, SOLO-ECO36x/L 56x/L								1		EA		0				0.13772		0.13772		0.1546		0.1546		146363		370394		497803		1982609

		5		171728C000		KB		Purch		None		0.016 (+0.002) CS-B PPW x 28.375 wide coil								0.252		LB		84				0.5465		0.13771		0.6135		0.1546		26291		62906		84457		393646

		4		201-00054-102		None		MFG PH		None		ENCL TOP SHT METAL, SOLO-ECO 36X-L 56X-L								1		EA		1				0.0913		0.0913		0.08205		0.08205		146363		370394		497785		1982551

		5		171723Q000		KB		Purch		None		0.016 (+0.002) CS-B PPW x 23.750 wide coil								0.139		LB		40				0.6568		0.09129		0.5903		0.08205		14437		34492		46423		218275

		4		202-00076-001		KB		Purch		FF ELECT-P		4-24X3/16 Phillips Pan Head Type B Zinc								2		EA		177				0.0049		0.0098		0.0049		0.0098		462728		1108784		1566602		6993058

		4		202-00079-001		KB		Purch		FF DR-SMTP		CLIP SPRING SS, SOLO-ECO 36x/L56x/L								2		EA		60				0.0282		0.0564		0.0262		0.0524		281439		674502		958587		4523337

		4		301-00004-003		KB		Purch		FF ELECT-P		ADHESIVE RTV DOW CORNING 3165 FAST TACK								2		GR		60				0.03036		0.06072		0.03036		0.06072		682453		1735230		2507329		9804509

		4		302-00406-402		DSY		MFG PH		None		LABEL PRODUCT ECODRIVE 50W LED DRIVER 566/LX PHOENIX								1		EA		1				0.07913		0.07913		0.07913		0.07913		32345		102071		135292		519452

		5		302-00400-001		KB		Purch		FF DRIV-P		BLANK LABEL FOR L (30W/50W) 268mm x 28mm								1		EA		10				0.0285		0.0285		0.0285		0.0285		58892		134484		176017		871796

		5		302-00403-001		KB		Purch		FF DRIV-P		RIBBON RESINA GRIS 0.21FT X 1,476FT								0.879		FT		10				0.0576		0.05063		0.0576		0.05063		182056		395387		531805		1998247

		4		304-00240-001		KB		Purch		None		50W L-SHAPE BOX CARTON								0.02		EA		8				0.518		0.01036		0.486		0.00972		2797		7150		9587		38439

		4		304-00240-002		KB		Purch		None		50W L-SHAPE TRAY CARTON								0.1		EA		8				0.171		0.0171		0.171		0.0171		13983		35744		47925		192192

		4		304-00239-003		KB		Purch		FF ELECT-P		20W U-SHAPE DIVISOR CARTON								0.9		EA		8				0.119		0.1071		0.017		0.0153		125844		321689		431317		1731104

		4		305-00058-001		KB		Purch		None		MYLAR, RTI 105°C, 0.10 mm, /L, 30-50W								1		EA		15				0.085		0.085		0.085		0.085		101754		243576		327870		1541254

		4		501-00967-012		Unassigned		MFG PH		ISO-DR-SMT		PCBA SL- EC0566/LX2 50W 0-10V								1		EA		1				10.43966		10.43966		8.50748		8.50748		55631		137307		174847		614490

		5		101-00001-017		KB		Purch		FF ELECT-P		Resistor, 47 1% 0.25W 1206 TF								2		EA		120		R125, R126		0.00432		0.00864		0.00461		0.00922		256639		613178		832236		3790769

		5		101-00034-001		KB		Purch		FF ELECT-P		RES 0.0 OHM 1/4W 1206 SMD								3		EA		120		R903, R911, R912		0.00304		0.00912		0.0033		0.0099		576851		1350406		1917700		8343422

		5		101-00058-004		KB		Purch		FF DR-SMTP		RES SMD 10 OHM 1% 1/8W 0805 pulse rated								3		EA		95		R301, R306, R450		0.00486		0.01458		0.0045		0.0135		181275		438349		582531		2311323

		5		101-00059-001		KB		Purch		FF ELECT-P		RES, FILM 0 OHM .100W 5% 0603 JMPR								2		EA		80		R208,R515		0.00125		0.0025		0.00125		0.0025		224468		527802		743093		3180154

		5		101-00059-003		KB		Purch		FF ELECT-P		RES, FILM 100 OHM .100W 1% 0603								3		EA		95		R118, R242, R243		0.00138		0.00414		0.00079		0.00237		354841		889692		1236510		5690414

		5		101-00059-005		KB		Purch		FF ELECT-P		RES, FILM 1K OHM .100W 1% 0603								9		EA		120		R128, R253, R304, R428, R432, R438, R439, R448, R456		0.00115		0.01035		0.00091		0.00819		1447128		3467937		4840435		21113865

		5		101-00059-006		KB		Purch		FF ELECT-P		RES, FILM 2K OHM .100W 1% 0603								1		EA		95		R905		0.00138		0.00138		0.00086		0.00086		229998		537515		762002		3202628

		5		101-00059-013		KB		Purch		FF ELECT-P		RES FILM 10K OHM 100W 1% 0603 SUPPLIER ITEM #ERJ3EKF1002V								18		EA		125		R112, R117, R127, R240, R309, R310, R313, R425, R429, R440, R444, R454, R455, R502, R503, R504, R509, R902		0.00119		0.02142		0.00091		0.01638		3618482		8783759		12278339		54078612

		5		101-00059-024		KB		Purch		FF ELECT-P		RES FILM 100K OHM .100W 1% 0603								1		EA		120		R251		0.00138		0.00138		0.0009		0.0009		596277		1502557		2087479		9142401

		5		101-00059-025		KB		Purch		FF ELECT-P		RES, FILM 150K OHM .100W 1% 0603								2		EA		25		R311, R453		0.00165		0.0033		0.0013		0.0026		345992		838252		1171431		5132784

		5		101-00059-033		KB		Purch		FF ELECT-P		RES, FILM 1M OHM .100W 1% 0603								2		EA		95		R110, R200		0.00138		0.00276		0.001		0.002		447918		1084354		1521790		6781659

		5		101-00059-036		KB		Purch		FF ELECT-P		Resistor 22k 1% 0.1W 0603								4		EA		120		R230, R232, R512, R904		0.0045		0.018		0.00201		0.00804		1129957		2660476		3772804		16641805

		5		101-00059-038		KB		Purch		FF ELECT-P		Resistor 47k 1% 0.1W 0603								3		EA		120		R203, R245, R513		0.00078		0.00234		0.0009		0.0027		1036007		2420218		3418531		14943471

		5		101-00059-041		KB		Purch		FF ELECT-P		RES 3.3K OHM 1/10W 5% 0603 SMD								1		EA		95		R248		0.00138		0.00138		0.001		0.001		337932		813074		1149980		4735967

		5		101-00059-046		KB		Purch		FF ELECT-P		RES 470K OHM 1/10W 1% 0603								1		EA		95		R252		0.00138		0.00138		0.001		0.001		208052		534171		756822		3579900

		5		101-00059-050		KB		Purch		FF ELECT-P		RES 56.0K OHM 1/10W 1% 0603 SMD								2		EA		120		R114, R116		0.00109		0.00218		0.00095		0.0019		371769		921037		1295256		5731953

		5		101-00059-051		KB		Purch		FF ELECT-P		Resistor 470 1% 0.1W 0603								1		EA		120		R299		0.0024		0.0024		0.00118		0.00118		244574		570806		786968		3372700

		5		101-00059-054		KB		Purch		FF ELECT-P		RES 4.7K 0.1W 1% 0603								6		EA		120		R231, R302, R431, R441, R442, R446		0.00138		0.00831		0.00095		0.0057		780140		1912925		2632455		11312392

		5		101-00059-056		KB		Purch		FF ELECT-P		RES 47.0 OHM 1/10W 1% 0603								1		EA		120		R121		0.00068		0.00068		0.00094		0.00094		301503		716277		1003614		4769381

		5		101-00059-057		KB		Purch		FF ELECT-P		RES 2.20K OHM 1/10W 1% 0603								2		EA		95		R115,R430		0.00138		0.00276		0.001		0.002		359990		899352		1255494		5589653

		5		101-00059-059		KB		Purch		FF ELECT-P		RES 22.0 OHM 1/10W 5% 0603								3		EA		120		R204, R426, R507		0.00114		0.00342		0.0008		0.0024		565866		1364107		1928657		8580822

		5		101-00059-061		KB		Purch		None		RES 330K OHM 1/10W 1% 0603								1		EA		95		R207		0.0018		0.0018		0.0011		0.0011		119188		275314		393298		1702034

		5		101-00079-001		KB		Purch		ISO-LED		RES 1.0 OHM 1/4W 1% 1206 SMD								4		EA		95		R135, R136, R137, R138		0.00864		0.03456		0.00495		0.0198		156107		403927		512500		2435843

		5		101-00121-001		KB		Purch		FF ELECT-P		Res, 47.0K 1/4W, 1%, 1206 SMD								2		EA		95		R124, R205		0.00432		0.00864		0.003		0.006		188196		461666		638441		2887150

		5		101-00135-001		KB		Purch		ISO-DR-SMT		RES 1.00 OHM 1/4W 1% 0805								2		EA		95		R300, R449		0.00486		0.00972		0.00215		0.0043		106012		248652		323979		1354564

		5		101-00173-001		KB		Purch		FF ELECT-P		RES, 10.0 ohm, 1%, 0.1W, 0603								3		EA		225		R314, R447, R508		0.002		0.006		0.002		0.006		612254		1552567		2202027		9343716

		5		101-00227-002		KB		Purch		None		RES 1.8 OHM 1/4W 1% 1206 SMD								1		EA		75		R139		0.009		0.009		0.0297		0.0297		60287		149211		199379		890240

		5		101-00244-001		KB		Purch		FF ELECT-P		RES 15K OHM 1/10W 1% 0603								3		EA		95		R130, R437, R443		0.00138		0.00414		0.001		0.003		378040		930396		1303694		5905117

		5		101-00285-001		KB		Purch		FF ELECT-P		RES 1.0M OHM 1/4W 1% 1206								3		EA		120		R104, R105, R106		0.0017		0.0051		0.00307		0.00921		917723		2271006		3223455		14181620

		5		101-00286-002		KB		Purch		FF ELEC TH		RES 10 OHM 3/4W 1% 1206 High Power								2		EA		140		R435, R436		0.0178		0.0356		0.0178		0.0356		129756		330586		445048		1804431

		5		101-00330-001		KB		Purch		FF ELECT-P		RES 3.30 OHM 1/4W 1% 1206 SMD								1		EA		60		R434		0.0082		0.0082		0.0053		0.0053		39367		97727		123789		511672

		5		101-00358-002		KB		Purch		FF ELECT-P		RES SMD 4.7 OHM 1% 1206 3/4W OR 1/4W								1		EA		140		R156		0.029		0.029		0.029		0.029		111324		276292		384246		1879801

		5		101-00370-001		KB		Purch		FF ELECT-P		RES 12.0K OHM 1/10W 1% 0603 SMD								6		EA		120		R107, R108, R122, R134, R427, R506		0.00255		0.0153		0.00093		0.00558		938137		2276562		3152176		13946683

		5		101-00391-001		KB		Purch		FF ELECT-P		RES 1.50K OHM 1/10W 1% 0603								1		EA		95		R906		0.00138		0.00138		0.001		0.001		423440		948583		1355711		5840865

		5		101-00395-001		KB		Purch		FF ELECT-P		RES 3.90K OHM 1/10W 1% 0603								1		EA		120		R244		0.0014		0.0014		0.0014		0.0014		175429		470844		665048		2883269

		5		101-00397-001		KB		Purch		FF ELECT-P		RES 120K OHM 1/10W 1% 0603								2		EA		120		R307, R500		0.00138		0.00276		0.0008		0.0016		770073		1813546		2575036		11142919

		5		101-00398-001		KB		Purch		FF ELECT-P		RES 82.0K OHM 1/10W 1% 0603								1		EA		95		R907		0.00138		0.00138		0.001		0.001		256176		574212		823561		3399632

		5		101-00399-001		KB		Purch		FF ELECT-P		RES 220K OHM 1/10W 1% 0603								2		EA		120		R317, R451		0.00132		0.00264		0.00105		0.0021		557126		1360774		1915382		8154301

		5		101-00400-001		KB		Purch		FF ELECT-P		RES 5.60K OHM 1/10W 1% 0603								1		EA		95		R505		0.00138		0.00138		0.001		0.001		200687		471023		668336		3093352

		5		101-00403-001		KB		Purch		FF ELECT-P		RES 5.10K OHM 1/10W 1% 0603								1		EA		120		R900		0.00128		0.00128		0.0008		0.0008		278356		645140		914922		3844820

		5		101-00405-001		KB		Purch		FF ELECT-P		RES 110K OHM 1/10W 1% 0603								1		EA		80		R111		0.0025		0.0025		0.00091		0.00091		193940		492230		687795		3051380

		5		101-00406-001		KB		Purch		FF ELECT-P		RES 6.80K OHM 1/10W 1% 0603								1		EA		95		R249		0.00138		0.00138		0.001		0.001		323168		745838		1045908		4596134

		5		101-00407-001		KB		Purch		FF ELECT-P		RES 1.80K OHM 1/10W 1% 0603								1		EA		95		R201		0.00138		0.00138		0.00097		0.00097		425398		984961		1390051		6019905

		5		101-00409-001		KB		Purch		FF ELECT-P		RES 560K OHM 1/4W 1% 1206								4		EA		120		R119, R120, R132, R133		0.00506		0.02024		0.00308		0.01232		607302		1503398		2099532		9484626

		5		101-00476-001		KB		Purch		FF ELECT-P		RES 2.70 OHM 1/4W 1% 1206 SMD								1		EA		120		R445		0.0051		0.0051		0.0055		0.0055		39367		97755		124086		580479

		5		101-00504-001		KB		Purch		FF ELECT-P		RES 39K OHM 1/10W 1% 0603								1		EA		95		R901		0.00138		0.00138		0.001		0.001		232265		527089		750115		3195181

		5		101-00551-002		KB		Purch		None		RES 150k OHM 1/4W 1% 1206 SMD								1		EA		95		R202		0.00839		0.00839		0.00579		0.00579		149409		360041		526442		2173204

		5		101-00557-001		KB		Purch		None		RES 16K OHM 1/10W 1% 0603 SMD								1		EA		95		R501		0.0022		0.0022		0.00187		0.00187		111582		276546		378051		1723791

		5		101-00621-001		KB		Purch		FF ELECT-P		RES 8K2 OHM 1/10W 1% 0603								1		EA		80		R246		0.00268		0.00268		0.00324		0.00324		129292		308883		417849		1875139

		5		101-00622-001		KB		Purch		FF ELECT-P		RES 62K OHM 1/10W 1% 0603								1		EA		95		R247		0.00135		0.00135		0.00495		0.00495		128029		298296		405752		1821209

		5		101-00642-001		KB		Purch		FF ELECT-P		Thermistor PTC 220 OHM 0603								1		EA		70		R123		0.0574		0.0574		0.0574		0.0574		145274		352396		490915		2155844

		5		101-00676-001		KB		Purch		None		RES TKF 11K 0.1W 1% SM 0603 CT								1		EA		95		R433		0.00138		0.00138		0.001		0.001		53528		137025		174111		704835

		5		101-01024-001		KB		Purch		FF ELECT		RES SMD 0.1 OHM 1% 1/2W 0805								1		EA		50		R312		0.028		0.028		0.025		0.025		362960		895297		1267921		5580715

		5		102-00024-001		KB		Purch		FF ELECT-P		CAP CER 1nF 1000V 10PRC X7R SM 1206								1		EA		115		C905		0.019		0.019		0.0126		0.0126		38382		88310		112117		464903

		5		102-00026-002		KB		Purch		FF ELECT-P		CAP CER .47uF 25V 10PRC X7R SM 0603								1		EA		80		C229		0.0115		0.0115		0.0065		0.0065		200294		476271		670307		3072929

		5		102-00069-001		KB		Purch		FF ELECT-P		CAP CER 1000pF 50V 10% X7R 0603								6		EA		135		C303, C432, C433, C500, C501, C903		0.0078		0.0468		0.003		0.018		1045048		2519059		3525475		15521577

		5		102-00069-002		KB		Purch		FF ELECT-P		CAP CER 2200PF 50V 10% X7R 0603								1		EA		135		C107		0.00367		0.00367		0.0068		0.0068		275343		649067		915818		4014145

		5		102-00073-001		KB		Purch		FF ELECT-P		CAP CER 470.0pF 50V 10% X7R 0603								1		EA		90		C116		0.00685		0.00685		0.00673		0.00673		184819		471562		664546		2959620

		5		102-00083-002		KB		Purch		FF ELECT-P		CAP CER 100PF 1000V 5% COG/NP0 1206								2		EA		80		C117, C132		0.02135		0.0427		0.016		0.032		396899		955283		1340134		5821585

		5		102-00110-001		KB		Purch		FF ELECT-P		C-CER,4u7F,1206,50V,X7R,10% UMK316AB7475KL-T								3		EA		100		C112, C204, C226		0.04		0.12		0.03866		0.11598		478258		1114161		1573315		6973740

		5		102-00113-002		KB		Purch		FF ELECT-P		CAP CER 10000PF 1KV 10% X7R 1206								2		EA		95		C115, C133		0.0388		0.0776		0.019		0.038		422504		1029310		1448674		6422461

		5		102-00160-001		KB		Purch		FF ELECT-P		CAP CER 1.0UF 16V 10% X7R 0603								5		EA		100		C104, C201, C301, C431, C503		0.01176		0.05882		0.006		0.03		945387		2355661		3329376		14660479

		5		102-00213-001		KB		Purch		FF ELECT-P		CAP CER 0.1UF 50V 10% X7R 0603 C0603C104K5RAC7411								3		EA		90		C105, C111, C909		0.009		0.027		0.00414		0.01242		977663		2272432		3214565		13889953

		5		102-00216-001		KB		Purch		FF ELECT-P		CAP CER, 100pF, 50V, 1%, NP0 0603								4		EA		70		C101, C108, C305, C428		0.0209		0.0836		0.0134		0.0536		437948		1101004		1536116		6822030

		5		102-00217-001		KB		Purch		FF ELECT-P		CAP CER 0.22UF 50V 10% X7R 0603								1		EA		135		C100,C904		0.0115		0.0115		0.009		0.009		372068		874173		1249658		5522138

		5		102-00226-002		KB		Purch		None		CAP CER 6800PF 100V 10% X7R 0805								2		EA		115		C202, C426		0.0135		0.027		0.00715		0.0143		151951		360471		498609		2115895

		5		102-00247-001		KB		Purch		FF ELEC TH		CAP FILM 0.47UF 63VDC RADIAL								1		EA		90		C307		0.04		0.04		0.04		0.04		307453		765162		1087553		4736213

		5		102-00248-001		KB		Purch		FF ELECT-P		CAP CER 0.022UF 630V X7R 1206								1		EA		60		C902		0.0208		0.0208		0.0115		0.0115		206201		475681		676809		2890448

		5		102-00249-001		KB		Purch		FF ELECT-P		CAP CER 0.033UF 16V 10% X7R 0603								1		EA		60		C103		0.01006		0.01006		0.00984		0.00984		182301		459139		645959		2891627

		5		102-00253-002		KB		Purch		None		CAP CER 0.22uF 50V 10% X7R 0805								1		EA		60		C430		0.018		0.018		0.00798		0.00798		41268		101515		130156		538661

		5		102-00255-001		KB		Purch		FF ELECT-P		CAP CER 0.047UF 100V 20% X7R 0805								2		EA		70		C206, C306		0.02		0.04		0.01738		0.03476		405632		998225		1419124		6176681

		5		102-00256-001		KB		Purch		FF ELECT-P		CAP CER 270PF 50V 10% X7R 0603								1		EA		135		C502		0.006		0.006		0.006		0.006		372593		854395		1205580		5194242

		5		102-00266-011		KB		Purch		FF ELEC TH		CAP FILM 0.22UF 520V RADIAL 15mm								1		EA		90		C004		0.052		0.052		0.0972		0.0972		122014		284486		376194		1482536

		5		102-00330-001		KB		Purch		FF ELEC TH		CAP ALUM 1200UF 63V 20% RADIAL 18X25								1		EA		140		C225		0.304		0.304		0.29717		0.29717		59013		148774		201775		993542

		5		102-00335-001		KB		Purch		FF DR-SMTP		CAP CER 1000PF 440VAC 10% RADIAL								2		EA		140		C029, C308		0.045		0.09		0.035		0.07		304350		742631		1030890		4843330

		5		102-00339-001		KB		Purch		FF ELECT-P		CAP CER 10UF 25V 10% X7R 1206								2		EA		100		C109, C203		0.022		0.044		0.026		0.052		269275		695320		973143		4219508

		5		102-00343-001		KB		Purch		FF ELECT-P		CAP CER 1UF 50V 10% X7R								1		EA		80		C506		0.052		0.052		0.039		0.039		51263		131278		173346		824618

		5		102-00358-002		KB		Purch		FF ELECT-P		CAP CER 1nF 100V 10% X7R 0603								3		EA		60		C309, C425, C434		0.0011		0.0033		0.00797		0.02391		456779		1094285		1527775		6274031

		5		102-00403-001		KB		Purch		None		C-CER 22nF 0603 100V X7R 10%								1		EA		60		C302		0.0175		0.0175		0.0074		0.0074		81842		218119		317313		1529196

		5		102-00104-002		KB		Purch		None		CAP CER 470pF 1206 630V C0G 5%								1		EA		70		C135		0.04616		0.04616		0.03925		0.03925		35680		90132		113944		547683

		5		102-00858-001		KB		Purch		None		CAP CER 1UF 100V X7R 0805								1		EA		80		C300		0.115		0.115		0.05		0.05		81695		194867		249221		915257

		5		103-00158-001		KB		Purch		None		IND SMD DMC PWR 220uH 10% 0.2A 7.2 Ohm (1812xH3.4)								1		EA		75		L201		0.095		0.095		0.095		0.095		94520		220652		314154		1445989

		5		103-00290-001		KB		Purch		FF DRI THP		IND TH DMC PWR 68uH 15% 3.6A 70 mOhm (D12.5xH15)								1		EA		90		L300		0.156		0.156		0.156		0.156		66949		146209		193706		812766

		5		103-00294-001		KB		Purch		FF DRI THP		IND SMD DMC PWR 330uH 20% 0.41A 2.99 Ohm (L5.3xW5.3xH4.5)								1		EA		90		L425		0.054		0.054		0.054		0.054		39386		97746		123808		511920

		5		103-00312-001		KB		Purch		FF DR-SMTP		IND TH  CMC PWR 45mH 4-chamber 0.7 Ohm UU16 (L25xW23xH20)								1		EA		90		L002		0.355		0.355		0.355		0.355		35680		90132		113944		549325

		5		103-00315-001		KB		Purch		FF DRI THP		IND TH DMC PWR 1000uH 10% 0.97A (D13.6xH16,5)								1		EA		140		L005		0.202		0.202		0.202		0.202		35680		90132		113944		549225

		5		104-00043-001		KB		Purch		FF ELECT-P		DIODE ZENER 4.7V 225MW SM SOT-23								4		EA		40		D201, D301, D426, D430		0.0067		0.0268		0.0074		0.0296		497018		1205396		1684574		7350091

		5		104-00073-003		KB		Purch		FF ELECT-P		DIODE SCHOTTKY 30V 100MA SOT23								3		EA		45		D211, D501, D502		0.00938		0.02814		0.01022		0.03066		678255		1597179		2256361		9822403

		5		104-00077-001		KB		Purch		FF ELECT-P		DIODE FAST SWITCH 100V 0.3A SOD-123								7		EA		40		D101, D103, D200, D303, D305, D428, D900		0.00634		0.04441		0.00628		0.04396		1963031		4739685		6684700		29849592

		5		104-00121-001		KB		Purch		FF ELECT-P		Diode Zener 10 V 300MW								3		EA		40		D106, D212, D217		0.0071		0.0213		0.00711		0.02133		589241		1431181		2015105		9040968

		5		104-00146-002		KB		Purch		FF ELECT-P		DIODE ZENER 18V 300mW SOT-23								1		EA		40		D302		0.00863		0.00863		0.00885		0.00885		358716		850242		1194830		5368122

		5		104-00146-010		KB		Purch		FF ELECT-P		DIODE ZENER 20V 300mW SOT23								1		EA		90		D107		0.0132		0.0132		0.0176		0.0176		169454		412943		574017		2681153

		5		104-00146-013		KB		Purch		FF DR-SMTP		DIO-ZENER 27V 2% 300mW SOT-23-3								2		EA		30		D205, D216		0.0158		0.0316		0.0158		0.0316		108842		271578		376104		1827378

		5		104-00150-902		KB		Purch		None		DIODE SCHOTTKY 100V 3A SMB								1		EA		40		D306		0.05		0.05		0.04367		0.04367		135493		333486		475631		2233635

		5		104-00157-001		KB		Purch		FF ELECT-P		DIODE ZENER 15V 300MW SOT-23								1		EA		40		D113		0.00865		0.00865		0.00855		0.00855		213499		538031		763005		3317471

		5		104-00163-002		KB		Purch		FF ELECT-P		DIODE SCHOTTKY 40V 120MA SOD-323								2		EA		100		D429, D901		0.0109		0.0218		0.0109		0.0218		325216		781915		1113358		4930145

		5		104-00046-001		KB		Purch		FF ELECT-P		DIODE RECT 800V 1A SM SMA								3		EA		40		D102, D104,D903		0.0241		0.0723		0.02246		0.06738		508607		1220568		1703775		7598926

		5		104-00195-002		KB		Purch		FF ELECT-P		DIODE Schottky 70V 200mA Surface Mount SOT-23								2		EA		60		D210, D425		0.0125		0.025		0.0121		0.0242		140089		340702		469368		2003197

		5		106-00007-001		KB		Purch		FF ELECT-P		TRNS NPN 40V 0.35W SM SOT23-3								2		EA		140		Q105, Q901		0.00788		0.01576		0.00646		0.01292		602697		1497806		2102676		8785274

		5		106-00019-001		KB		Purch		FF ELECT-P		TRNS MOSFET P-CH 50V 0.13A SM SOT-23								2		EA		95		Q301, Q430		0.02775		0.0555		0.02775		0.0555		126285		325566		428527		1629922

		5		106-00020-001		KB		Purch		FF ELECT-P		TRANSISTOR PNP 40V 200MA SOT23								1		EA		140		Q900		0.0077		0.0077		0.0077		0.0077		192243		437974		625517		2712989

		5		106-00021-001		KB		Purch		FF ELECT-P		TRNS MOSFET P-CH 70V 5.7A SM DPAK								1		EA		65		Q303		0.164		0.164		0.133		0.133		287202		725657		1036945		4572404

		5		106-00030-001		KB		Purch		FF ELECT-P		TRNS MOSFET N-CH 60V 0.115A SOT-23								4		EA		180		Q205, Q206, Q300, Q431		0.00993		0.03972		0.0095		0.038		752150		1814360		2539103		11000791

		5		106-00071-001		KB		Purch		FF ELECT-P		TRNS GP PNP 45V 100MA SOT-23								3		EA		30		Q426, Q427, Q428		0.00828		0.02484		0.0073		0.0219		297955		716301		955166		4102798

		5		106-00072-001		KB		Purch		FF ELECT-P		TRNS GP NPN 80V 100MA SOT-23								1		EA		40		Q202		0.0072		0.0072		0.00882		0.00882		440882		1023878		1433381		6267167

		5		106-00075-001		KB		Purch		FF ELECT-P		TRNS NPN 50V 3A SOT-89-3								2		EA		85		Q104, Q200		0.043		0.086		0.03893		0.07786		493651		1202202		1693947		7534430

		5		106-00085-001		KB		Purch		FF ELECT-P		TRANSISTOR GP NPN 45V 100mA SM SOT-23								1		EA		30		Q432		0.00828		0.00828		0.007		0.007		229971		598168		841940		3671882

		5		106-00092-001		KB		Purch		None		TRANSISTOR NPN 45V 100MA SOT23								1		EA		50		Q429		0.0081		0.0081		0.0081		0.0081		39367		97727		123789		510896

		5		106-00128-001		KB		Purch		FF ELECT-P		TRANS MOSFET P-CH 100V 360mA SOT-23								2		EA		40		Q201, Q425		0.09042		0.18084		0.09		0.18		158914		373682		518232		2216877

		5		108-00108-002		KB		Purch		FF ELECT-P		IC ADJ SHUNT REGULATOR SOT23-3								1		EA		60		U201		0.039		0.039		0.03738		0.03738		257541		601658		856896		3794702

		5		108-00141-001		KB		Purch		FF DR-SMTP		IC PFC TRANS-MODE HV STARTUP 16-SOIC								1		EA		125		U103		0.263		0.263		0.26471		0.26471		182300		459093		645931		2890569

		5		108-00266-001		KB		Purch		None		IC REG LDO 200mA low quiescent current and low noise								1		EA		120		U200		0.055		0.055		0.0554		0.0554		165818		385537		545937		2320154

		5		108-00460-002		KB		Purch		FF DRI THP		BL10, i000v02048s038p03_1718_ICT_svn281M.hex								1		EA		84		U500		0.753		0.753		0.78316		0.78316		212880		488952		690675		2988319

		5		110-00055-003		KB		Purch		FF ELEC TH		OV TVS 320V 25J RDL 7MM DIA CRIMPED LEADS, T&R								2		EA		80		R001, R014		0.035		0.07		0.035		0.07		290782		654348		908461		3862328

		5		110-00056-001		KB		Purch		FF ELEC TH		FUSE 2A 300V 8.85X4.5MM								1		EA		20		F001		0.071		0.071		0.079		0.079		210306		508758		700225		3135149

		5		111-00024-001		KB		Purch		FF DRI THP		XFMR HI FREQ 70MH PC40								1		EA		60		L900		0.365		0.365		0.365		0.365		206200		475680		676808		2894757

		5		111-00040-002		KB		Purch		FF DR-SMTP		XFMR ISOLATION 50W Lx								1		EA		105		L101		0.79		0.79		0.63833		0.63833		35680		90132		113944		549425

		5		114-00258-002		KB		Purch		FF ELEC TH		CON TH, Female, 5p, 3.5mm, WHITE-BLACK-GREEN-PURPLE-GRAY								1		EA		20		X001		0.1136		0.1136		0.1136		0.1136		32329		77164		96947		378836

		5		114-00268-002		KB		Purch		FF DRI THP		CONN TERMINAL BLOCK PUSH-BUTTON 6-POS 3.5mm 250-series Brown-Yellow-Black-Blue-Black-Red								1		EA		20		X003		0.136		0.136		0.136		0.136		35680		90104		113665		480050

		5		117-00018-002		KB		Purch		FF ELECT-P		OPTOCOUPLER PHOTOTRANS OUT 4-SMD								2		EA		90		U101, U102		0.1063		0.2126		0.1063		0.2126		121928		302891		436310		2206596

		5		118-00017-001		KB		Purch		FF ELEC TH		THERMISTOR PTC 150 OHM 1/8W								1		EA		90		R908		0.09714		0.09714		0.09738		0.09738		206200		475680		676808		2894557

		5		401-00854-001		KB		Purch		None		PCB 50W/L, 1 Outp, DALI-LEDcode, 1718								1		EA		60		Z1		1.26		1.26		1.19		1.19		35680		90132		113926		548668

		5		101-00059-074		KB		Purch		FF ELECT-P		RES SMD 180K OHM 1% 1/10W 0603								2		EA		60		R113, R151		0.001		0.002		0.0014		0.0028		158754		383175		512095		2268861

		5		101-00059-058		KB		Purch		FF ELECT-P		RES 68.0K OHM 1/10W 1% 0603								1		EA		80		R109		0.0056		0.0056		0.0056		0.0056		151727		350567		479135		2086044

		5		104-00188-001		KB		Purch		FF ELEC TH		DIODE RECT 600V 2A  TH SIP4								1		EA		55		D001		0.0915		0.0915		0.087		0.087		229283		530914		734999		3210756

		5		102-00470-001		KB		Purch		FF ELEC TH		CAP ALUM 22UF 160V 20% RADIAL 10mm x 12.5mm								1		EA		60		C114		0.0723		0.0723		0.0592		0.0592		57559		143199		189500		867717

		5		102-00300-001		KB		Purch		FF ELECT-P		CAP CER 1UF 100V 20% X7R 1206								1		EA		100		C429		0.019		0.019		0.01933		0.01933		196627		495219		697375		2641715

		5		106-00074-006		KB		Purch		None		TRNS MOSFET N-CH 800V 12A TO-220FP								1		EA		70		Q103		1.54		1.54		0.501		0.501		35680		90132		113944		404219

		5		102-00263-001		KB		Purch		FF DR-SMTP		CAP CER 1000PF 440VAC 20% RADIAL X1Y2 7.5mm LS								2		EA		60		C028, C030		0.113		0.226		0.044		0.088		71360		180264		227888		808638

		5		102-00472-001		KB		Purch		FF ELEC TH		C-CER safety X1/Y1 1n5F 440/300Vac 10%								1		EA		140		C010		0.04		0.04		0.04		0.04		44974		120472		158787		526279

		5		103-00072-001		KB		Purch		FF DRI THP		IND FBEAD 29 Ohm(100MHz) K5B (D3.7XH3.2)								1		EA		90		L029		0.023		0.023		0.023		0.023		107402		275058		381652		1644558

		5		104-00218-901		KB		Purch		None		DIO-FAST 300V 2x10A TO220								1		EA		140		D207		0.8172		0.8172		0.215		0.215		35680		90132		113926		118986

		5		102-00087-052		KB		Purch		FF DRI THP		CAP FILM 0.33uF X2/305VAC 20% TH RAD								1		EA		140		C019		0.04313		0.04313		0.04313		0.04313		43673		85701		90230		172756

		5		102-00100-051		KB		Purch		None		CAP FILM 0.1uF 305Vac 630Vdc X2								1		EA		0		C001		0.0281		0.0281		0.0495		0.0495		41962		81707		86090		168616

		5		102-00413-051		KB		Purch		None		CAP CER 4700PF 440VAC 20% RADIAL X1Y2 7.5mm Preshaped								1		EA		140		C952		0.0477		0.0477		0.0477		0.0477		63772		129034		164804		393499

		1		EL9758		DSY		Phant		None		WHSPR nIO EZ PH J100								1		EA		0				6.62701		6.62701		5.61138		5.61138		74		805		1766		6750

		2		RN00704		KB		Purch		FF AvanteP		SCR 8-32 TR PPH STL X 1 1/4								1		EA		35				0.0236		0.0236		0.0236		0.0236		2526		8704		13326		79162

		2		*227J77		KB		FG MFG		NIO LED		NIO EZ PH J100								1		EA		3				6.00505		6.00505		4.92385		4.92385		7801		24095		32924		161179

		3		347 NI G EZ PH		KB		MFG PH		ISO-SENSOR		PCBA, NIO EZ w/ Phoenix driver compatibility								1		EA		1				5.10411		5.10411		4.13935		4.13935		11804		37379		52619		287628

		4		A001-029		KB		Purch		None		0 ohm, 1/4 watt, 5% resistor								1		EA		115		RF4		0.01476		0.01476		0.0134		0.0134		9852		30720		42596		242555

		4		A003-111		KB		Purch		None		100 Ohm Carbon Comp 1/4W 5%								1		EA		90		R18		0.085		0.085		0.086		0.086		11333		34651		49212		270304

		4		A011-017		KB2		Purch		FF ELEC TH		220uF, 16 V rad elect .187len								1		EA		125		C2		0.0235		0.0235		0.0204		0.0204		142103		381980		535476		2159729

		4		A011-027		KB		Purch		FF ELECT-P		220uF 50V Rad .2LS 10x12.5								1		EA		125		C3		0.058		0.058		0.04717		0.04717		29974		74081		107561		492094

		4		A021-001		KB		Purch		None		1N4148 Diode								1		EA		90		RF1		0.0045		0.0045		0.005		0.005		10576		32365		45322		257668

		4		A056-024		KB		Purch		FF ELECT-P		.093IN TAPE & REEL PCB PIN								4		EA		65		J3, J5, J6, J7		0.0213		0.0852		0.02055		0.0822		801245		2021476		2887809		12107845

		4		A181-010		KB		Purch		None		PICO Series, 62mA, Fast Acting								1		EA		75		RF2		0.1435		0.1435		0.1083		0.1083		12932		38822		56225		297809

		4		S001-030		KB		Purch		FF ELECT-P		0 OHM CARBON 0805								2		EA		60		R39, R41		0.00237		0.00474		0.00221		0.00442		83990		199126		290002		1290175

		4		S003-020		KB		Purch		FF ELECT-P		470K CARBON 0805								1		EA		80		R52		0.0018		0.0018		0.0018		0.0018		108845		251234		369002		1521506

		4		S003-071		KB		Purch		FF ELECT-P		2.4 OHM CARBON 0805								1		EA		70		R40		0.0023		0.0023		0.0023		0.0023		36421		88292		128720		563383

		4		S003-072		KB		Purch		FF ELECT-P		470 OHM SURFACE MT RESISTOR								1		EA		80		R8		0.00146		0.00146		0.00188		0.00188		148557		373834		529667		2283044

		4		S003-077		KB		Purch		None		15K SURFACE MT RESISTOR								2		EA		80		R1, R2		0.0018		0.0036		0.0018		0.0036		22688		71864		101084		544407

		4		S003-084		KB		Purch		FF ELECT-P		SMT Resistor 120 ohm 0805-07								1		EA		80		R7		0.0018		0.0018		0.0018		0.0018		92245		222118		317656		1466668

		4		S003-302		KB		Purch		None		100k, 5%, 1/16W, 0603								5		EA		80		R11, R12, R19, R23, R30		0.0011		0.0055		0.0011		0.0055		507049		1295294		1837514		8107173

		4		S003-303		KB		Purch		None		10k, 5%, 1/16W, 0603								2		EA		80		R14, R15		0.0011		0.0022		0.0011		0.0022		208973		516109		734517		3215225

		4		S003-305		KB		Purch		FF ELECT-P		1M, 5%, 1/16W, 0603								3		EA		75		R24, R26, R27		0.00177		0.00531		0.00137		0.00411		1006435		2557405		3630767		15471712

		4		S003-314		KB		Purch		None		47k, 5%, 1/10W, 0603								4		EA		80		R3, R4, R13, R53		0.0011		0.0044		0.0011		0.0044		564857		1403921		1992505		8681538

		4		S003-326		KB		Purch		None		220k, 5%, 1/10W, 0603								1		EA		95		R31		0.00114		0.00114		0.00083		0.00083		155204		379095		536763		2346492

		4		S003-344		KB		Purch		FF ELECT-P		RES 2.20K OHM 1/10W 1% 0603 S								1		EA		95		R17		0.0016		0.0016		0.00147		0.00147		333964		809593		1155563		4932789

		4		S003-348		KB		Purch		None		RES 13 OHM 1/8W 5% 0805 SMD								2		EA		70		R20, R21		0.0022		0.0044		0.003		0.006		83636		209516		295322		1402810

		4		S003-349		KB		Purch		None		RES 560K OHM 1/10W 5% 0603 SMD								2		EA		75		R33, R34		0.00114		0.00228		0.00107		0.00214		110502		275412		396207		1838461

		4		S003-350		KB		Purch		FF SENS-P		RES 56K OHM 1/10W 5% 0603 SMD								3		EA		95		R25, R36, R38		0.00114		0.00342		0.001		0.003		162080		398951		571777		2670081

		4		S003-382		KB		Purch		None		Resistor 120K, 1/10W, 5%, 0603								1		EA		80		R46		0.0035		0.0035		0.0035		0.0035		61024		149002		217517		1026024

		4		S005-019		KB		Purch		None		ferrite bead 1k@100MHz, 50mA,								2		EA		35		FB1, FB2		0.027		0.054		0.01435		0.0287		169746		405073		577109		2653285

		4		S006-001		KB		Purch		None		TVS Varistor, 26V Clamp								3		EA		60		VR1, VR4, VR5		0.0644		0.1932		0.0622		0.1866		119634		297389		428678		2086202

		4		S006-008		KB		Purch		FF ELECT-P		5V TVS, Unidirectional, 350W,								2		EA		50		TVS1, TVS2, POLARIDAD		0.08		0.16		0.052		0.104		217162		529183		754396		3526860

		4		S012-309		KB		Purch		None		4.7uF, 10V, Y5V, 0603								1		EA		60		C5		0.0229		0.0229		0.0229		0.0229		43996		116974		165320		743124

		4		S012-312		KB		Purch		None		0.068uF, 0603, ceramic cap								1		EA		40		C1		0.00903		0.00903		0.00638		0.00638		112217		275996		390454		1755070

		4		S015-301		KB		Purch		None		0.01uF, 50V, X7R, 0603 Flex								3		EA		60		C4, C7, C8		0.01761		0.05283		0.005		0.015		887150		2193521		3125289		13706426

		4		S015-303		KB		Purch		FF SENS-P		0.22uF, 16V, 0603, ceramic cap Flex								2		EA		55		C6, C10		0.00987		0.01974		0.0068		0.0136		407884		998888		1434401		6512174

		4		S021-001		KB		Purch		None		DIODE, 1N4148 SOT-23								1		EA		65		D1		0.00915		0.00915		0.009		0.009		356651		879950		1256781		5305516

		4		S021-023		KB		Purch		None		12 VOLT ZENER DIODE 1/2 WATT								1		EA		95		D3, POLARIDAD		0.0165		0.0165		0.01532		0.01532		101765		245348		353636		1636580

		4		S021-027		KB		Purch		None		DIODE SCHOTTKY .2V @ 10 MIL A								2		EA		70		D6, D7		0.0115		0.023		0.009		0.018		54676		155054		235156		1189367

		4		S021-031		KB		Purch		None		SMA Diode, 1000V Vr								3		EA		50		D2, D4, D5, POLARIDAD		0.0157		0.0471		0.02221		0.06663		759225		1866889		2685502		11490197

		4		S031-044		KB		Purch		None		V-Detector								1		EA		140		U1		0.176		0.176		0.10904		0.10904		224480		559776		799661		3442021

		4		S031-064		KB		Purch		None		3.3 low power transceiver								1		EA		175		U3, POLARIDAD		0.2476		0.2476		0.163		0.163		110038		267365		381107		1782135

		4		S031-066		KB		Purch		None		3.3V, 150mA LDO								1		EA		70		U4		0.1		0.1		0.09954		0.09954		152679		358794		510322		2318344

		4		S032-001		KB		Purch		None		2907 TRANSISTOR, SOT-23								1		EA		30		Q3		0.00968		0.00968		0.00953		0.00953		393684		968636		1386816		5777591

		4		S032-002		KB		Purch		None		2N2222A TRANSISTOR SOT-23								2		EA		30		Q6, Q7		0.00936		0.01872		0.00869		0.01738		405525		952220		1376295		6039194

		4		S032-003		KB		Purch		None		BC547 SOT-23								5		EA		30		Q1, Q2, Q8, Q9, Q10		0.00679		0.03395		0.00679		0.03395		536006		1345276		1928798		8503886

		4		S032-009		KB		Purch		None		NDS331 FET SOT-23								1		EA		50		Q16		0.0552		0.0552		0.05		0.05		53781		132491		191684		903016

		4		S032-014		KB		Purch		None		MOSFET N-CH 60V 300MA SOT-23								1		EA		60		Q11		0.0135		0.0135		0.0134		0.0134		103091		260412		384645		1709754

		4		S032-018		KB		Purch		None		NPN darlington, medium power								2		EA		200		Q4, Q5		0.0492		0.0984		0.0631		0.1262		92986		237130		338720		1615023

		4		S032-037		KB		Purch		None		MOSFET 50V 0.13A SOT-23								2		EA		55		Q13, Q14		0.0215		0.043		0.0114		0.0228		207488		495834		725793		3321380

		4		S037-062		KB		Purch		None		MSP430G2955 (REPL 2272) NLight								1		EA		90		U2, POLARIDAD		1.0625		1.0625		0.98229		0.98229		111504		271649		386223		1789535

		4		S051-015		KB		Purch		None		Side Actuated SMT Tact Switch								1		EA		70		SW1		0.139		0.139		0.139		0.139		93354		220792		323240		1442806

		4		S181-005		KB		Purch		None		Nano Series, 62mA, Fast Acting								1		EA		65		F1		0.5702		0.5702		0.34667		0.34667		11333		34651		49212		270304

		4		A111-347D		KB		Purch		FF ELECT-P		NIO (LEDG)(EZ) PCB (ENIG)								1		EA		60				0.73		0.73		0.69		0.69		10668		33044		46489		261644

		4		A056-176		KB		Purch		None		2 Port RJ45 w/Green LED								1		EA		60		J2		0.735		0.735		0.439		0.439		52170		128875		184190		861978

		3		D263-002		DSY		Phant		None		NIO LED Plastic								1		EA		0				0.518		0.518		0.508		0.508		11940		38490		54564		291138

		4		A081-194-WH		KB		Purch		FF SENS-P		CM Momentary Switch Actuator								1		EA		10				0.058		0.058		0.058		0.058		75480		179020		258486		1210504

		4		201-00136-001		KB		Purch		None		NIO TOP ENCLOSURE White								1		EA		25				0.235		0.235		0.23		0.23		10067		31775		44414		258481

		4		201-00137-001		KB		Purch		None		NIO BOTTOM ENCLOSURE White								1		EA		25				0.225		0.225		0.22		0.22		10067		31775		44414		258481

		3		PH347-302		DSY		Phant		None		NIO LEDG WIRES								1		EA		0				0.1972		0.1972		0.1908		0.1908		11804		37379		52619		282229

		4		WA10INBL20AWG		KB		MFG PH		None		Wire Assy 10 Inch Blue 20 AWG with Receptacle A056-015								1		EA		1		J5		0.0491		0.0491		0.0477		0.0477		12171		38074		53589		288440

		5		A065-006		KB		Purch		FF SENS-P		20 AWG, BLUE, UL1061, STRANDED								10		IN		70				0.00242		0.0242		0.00228		0.0228		109734		323098		450706		2602616

		5		A056-015		KB		Purch		ISO-SENSOR		093 RECEPTACLE TERMINAL								1		EA		40				0.0249		0.0249		0.0249		0.0249		790845		2001252		2859422		12201588

		4		WA10INVI20AWG		KB		MFG PH		FF SENS		Wire Assy 10 Inch Violet 20 AWG with Receptacle A056-015								1		EA		1		J3		0.0491		0.0491		0.0477		0.0477		17558		50097		71878		362653

		5		A065-009		KB		Purch		FF SENS-P		20 AWG, VIOLET, UL1061, STRAN								10		IN		70				0.00242		0.0242		0.00228		0.0228		205722		510506		715560		3684282

		5		A056-015		KB		Purch		ISO-SENSOR		093 RECEPTACLE TERMINAL								1		EA		40				0.0249		0.0249		0.0249		0.0249		790845		2001252		2859422		12201588

		4		WA10INGY20AWG		KB		MFG PH		ISO-SENSOR		Wire Assy 10 Inch Gray 20 AWG with Receptacle A056-015								1		EA		1		J7		0.0499		0.0499		0.0477		0.0477		16727		48235		69073		360903

		5		A056-015		KB		Purch		ISO-SENSOR		093 RECEPTACLE TERMINAL								1		EA		40				0.0249		0.0249		0.0249		0.0249		790845		2001252		2859422		12201588

		5		A065-008		KB		Purch		FF SENS-P		20 AWG, GRAY, UL1061, STRANDE								10		IN		70				0.0025		0.025		0.00228		0.0228		164830		441434		634848		3519582

		4		WA10INGN20AWG		KB		MFG PH		None		Wire Assy 10 Inch Green 20 AWG with Receptacle A056-015								1		EA		1		J6		0.0491		0.0491		0.0477		0.0477		13169		41008		58497		313153

		5		A065-004		KB		Purch		FF SENS-P		20 AWG, GREEN, UL1061, STRANDE								10		IN		70				0.00242		0.0242		0.00228		0.0228		110160		338240		474900		2741700

		5		A056-015		KB		Purch		ISO-SENSOR		093 RECEPTACLE TERMINAL								1		EA		40				0.0249		0.0249		0.0249		0.0249		790845		2001252		2859422		12201588

		3		U139-018-DS2		None		DLBL		None		NIO (EZ) (LEDG) Data Set								1		EA		1				0.0147		0.0147		0.0147		0.0147		11804		37379		52619		282229

		4		A139-096-OR		KB		Purch		None		Orange Blank label 1.25"x1"								1		EA		10				0.0147		0.0147		0.0147		0.0147		10557		32300		45248		268077

		3		A139-091		KB		Purch		ISO-SENSOR		1IN x .5IN, Scored, 1IN Core Label								5		EA		10				0.021		0.105		0.0082		0.041		480518		1211705		1738420		8561308

		3		IN012-005		KB		Purch		None		nIO LED Instruction Card								1		EA		3				0.03		0.03		0.03		0.03		11723		32519		46052		269019

		2		U91998767		KB		MFG PH		FF CNC - P		WIRE AG1B 36 IN 3/8 X 3/8 (GRAY)								1		EA		4				0.08463		0.08463		0.0783		0.0783		11651		29427		50716		182597

		3		U91998514		KB		Purch		FF FAB - P		WIRE AGWB TFN SPOOL 18GA GRAY SOLID								3		FT		70				0.02821		0.08463		0.0261		0.0783		815753		2025193		2744073		11176812

		2		U91998766		KB		MFG PH		FF FAB - P		WIRE AP1B 36 IN 3/8 X 3/8 (PURPLE)								1		EA		4				0.08463		0.08463		0.0783		0.0783		11113		27493		41891		166600

		3		U91998603		KB		Purch		FF FAB - P		WIRE APWB TFN DRUM 18GA PURPLE SOLID								3		FT		70				0.02821		0.08463		0.0261		0.0783		777862		1932718		2617274		10904184

		2		U919990		KB		MFG PH		ISO		WIRE AL1B 48 IN 3/8 X 3/8 (BLUE)								1		EA		1				0.11604		0.11604		0.1044		0.1044		15790		41099		58542		265789

		3		U919945		KB		Purch		FF FAB - P		WIRE 18 GA SOLID BLU ALWB TFN BULK								4		FT		70				0.02901		0.11604		0.0261		0.1044		884849		2238221		3081099		12078840

		2		U2428		KB		Purch		LDN		NUT 8-32 KEPS								1		EA		35				0.0058		0.0058		0.0058		0.0058		97973		241357		335767		1301130

		2		PPK006000		KB		Purch		MPF-50-P		FIXT TAPE SCOTCH 810 3/4 IN X 36YD								0.02		EA		35				1.35		0.027		1.35		0.027		1179		2845		4097		17612

		2		RE00310		KB		Purch		FF ESB-P		CRIMP CONNECTOR IDEAL 30-645								4		EA		54				0.0392		0.1568		0.0392		0.1568		8240		24046		38225		155025

		2		U3841		KB		Purch		FF-StripsP		SCR 8-32 X .250 PH WSHR HD GREEN GRD								1		EA		161				0.0084		0.0084		0.0084		0.0084		267115		684356		975994		4087478

		2		S0750		KB		MFG PH		FF-FAB-CNC		WIR ASM GND 14" 22509X3/8 GRN 18GA W/R (RG0381404)								1		EA		3				0.06378		0.06378		0.12128		0.12128		365219		976165		1407364		7014026

		3		U012301		KB		Purch		FF CNC - P		RING TERMINAL								1		EA		42				0.0329		0.0329		0.032		0.032		734224		1149225		1831459		6338508

		3		U919907		KB		Purch		FF FAB - P		WIRE ADWB TFN SPOOL 18GA GRN SOLID								1.16		FT		70				0.02662		0.03087		0.0261		0.03027		798477		1252731		1924137		6433127

		2		U91998839		KB		MFG PH		FF-FAB-CNC		WIRE AG1B 6 IN 3/8 X 3/8 (GRAY)								1		EA		1				0.01411		0.01411		0.01305		0.01305		157399		351345		452261		1368492

		3		U91998514		KB		Purch		FF FAB - P		WIRE AGWB TFN SPOOL 18GA GRAY SOLID								0.5		FT		70				0.02821		0.0141		0.0261		0.01305		815753		2025193		2744073		11176812

		2		U91998524		KB		MFG PH		FF Avante		WIRE AG1B 12 IN 3/8 X 3/8 (GRAY)								1		EA		4				0.02821		0.02821		0.0261		0.0261		36327		98361		137642		672647

		3		U91998514		KB		Purch		FF FAB - P		WIRE AGWB TFN SPOOL 18GA GRAY SOLID								1		FT		70				0.02821		0.02821		0.0261		0.0261		815753		2025193		2744073		11176812

		2		U2445		KB		Purch		FF IB-Z-P		WIRE CONN 3 PORT								1		EA		77				0.045		0.045		0.0445		0.0445		1798593		4519943		6376983		25258762

		1		HG5533		DSY		Phant		None		WHSPR COMMON NLIGHT								1		EA		1				0.50934		0.50934		0.54411		0.54411		118		1096		2251		9587

		2		O9930		KB		MFG PH		ISO-FAB		ACCESS PLATE AVANTE 2X2								1		EA		2				0.04148		0.04148		0.03117		0.03117		205824		508757		729533		3081268

		3		1K1303W00*-1		KB		Purch		None		18GA (0.043 +0.004 / -0.000) 3 7/8 X COIL GALVANIZED								0.075		LB		20				0.5531		0.04148		0.4156		0.03117		18348		46211		65835		275459

		2		U972001		KB		Purch		FF SP/GT-P		WIRE TIE 10 IN.								1		EA		35				0.0056		0.0056		0.00686		0.00686		81081		220190		313516		1667433

		2		Q310506		KB		MFG PH		FF GothamP		T GRID CLIPS WHSL								4		EA		1				0.06882		0.27528		0.06555		0.2622		16584		58432		80108		335928

		3		Q310506U		DSY		MFG PH		None		T GRID CLIPS WHSL UNPTD								4		EA		1				0.03002		0.12008		0.02745		0.1098		4722		17257		23957		82291

		4		Q310506B		DSY		MFG PH		None		T GRID CLIPS WHSL BLANK								4		EA		1				0.03002		0.12008		0.02745		0.1098		4722		17257		23957		82291

		5		2E2450050*-1		KB		Purch		None		20GA 50X50 (0.0310 +0.003/-0.000) CRS FMS SHEET								0.232		LB		20				0.5175		0.12006		0.47336		0.10981		120091		284275		418920		1489942

		3		U99069736		KB		Purch		FF PAINT-P		PAINT TEXTURED LOW GLOSS WHITE								0.06		LB		12				2.5864		0.15518		2.54		0.1524		12388		32500		39792		117965

		2		U3841		KB		Purch		FF-StripsP		SCR 8-32 X .250 PH WSHR HD GREEN GRD								1		EA		161				0.0084		0.0084		0.0084		0.0084		267115		684356		975994		4087478

		2		S0750		KB		MFG PH		FF-FAB-CNC		WIR ASM GND 14" 22509X3/8 GRN 18GA W/R (RG0381404)								1		EA		3				0.06378		0.06378		0.12128		0.12128		365219		976165		1407364		7014026

		3		U012301		KB		Purch		FF CNC - P		RING TERMINAL								1		EA		42				0.0329		0.0329		0.032		0.032		734224		1149225		1831459		6338508

		3		U919907		KB		Purch		FF FAB - P		WIRE ADWB TFN SPOOL 18GA GRN SOLID								1.16		FT		70				0.02662		0.03087		0.0261		0.03027		798477		1252731		1924137		6433127

		2		U3840		KB		Purch		FF SP/GT-P		SCR 8-32 X .25 PH WSHRD HD ZINC THDROLLING								1		EA		207				0.0076		0.0076		0.007		0.007		1939551		4990315		7060013		30094809

		2		U385511		KB		Purch		FF ESB-P		SCR 8-18 X 1/4 SERRATED HWH TYPE B								16		EA		167				0.0067		0.1072		0.0067		0.1072		125854		469356		666898		2735289

		1		HG5534		DSY		Phant		None		WHSPR 2x2 HOUSING								1		EA		0				10.9924		10.9924		10.12455		10.12455		817		3237		4479		20883

		2		A999956		KB		MFG PH		FF PAINT		CHANNEL WHSL 2X2								1		EA		1				4.19664		4.19664		3.94441		3.94441		1489		5219		7928		35057

		3		A999956U		DSY		MFG PH		None		CHANNEL WHSL 2X2 UNPTD								1		EA		1				3.6535		3.6535		3.41101		3.41101		1559		6227		9829		36800

		4		A999956B		DSY		MFG PH		None		CHANNEL WHSL 2X2 UNPTD								1		EA		1				3.6535		3.6535		3.41101		3.41101		1559		6227		9829		36800

		5		2E2535Q48C		KB		Purch		None		22 CRS 35.752 x 48.386 (0.026 in + 0.003 - 0.0) FMS								6.747		LB		60				0.5415		3.6535		0.50556		3.41101		44753		150735		209562		823254

		3		U99069736		KB		Purch		FF PAINT-P		PAINT TEXTURED LOW GLOSS WHITE								0.21		LB		12				2.5864		0.54314		2.54		0.5334		12388		32500		39792		117965

		2		U4431		KB		Purch		FF SP/GT-P		BALLAST DISC WAGO 2 POLE W/O LEADS 873-902								1		EA		84				0.143		0.143		0.143		0.143		308169		832039		1177263		5200960

		2		B9999905		KB		MFG PH		FF PAINT		CH COV WHSL 2X2								2		EA		5				0.95486		1.90972		0.85958		1.71916		3192		10748		16382		72230

		3		B9999905U		DSY		MFG PH		FF-FAB-CNC		CH COV WHSL 2X2 UNPTD								2		EA		3				0.7945		1.589		0.7021		1.4042		1865		7136		10915		39896

		4		B9999905B		DSY		MFG PH		None		CH COV WHSL 2X2 BLANK								2		EA		1				0.7945		1.589		0.7021		1.4042		1865		7136		10915		39896

		5		272747G500		KB		Purch		None		26 GA 47.5X50 (.0175 +.002/-0.000) PRE-PAINT WHITE SHEET								2.316		LB		20				0.6861		1.589		0.6063		1.40419		19008		72684		102930		395670

		3		U99069736		KB		Purch		FF PAINT-P		PAINT TEXTURED LOW GLOSS WHITE								0.124		LB		12				2.5864		0.32071		2.54		0.31496		12388		32500		39792		117965

		2		D99766		KB		MFG PH		FF PAINT		END WHSL 2FT ENDCAP								2		EA		1				1.09645		2.1929		0.99995		1.9999		7720		27022		37346		152356

		3		D99766U		DSY		MFG PH		None		END WHSL 2FT ENDCAP UNPTD								2		EA		1				1.03955		2.0791		0.94407		1.88814		4118		15345		21976		78789

		4		D99766B		DSY		MFG PH		None		END WHSL 2FT ENDCAP BLANK								2		EA		1				1.03955		2.0791		0.94407		1.88814		4118		15345		21976		78789

		5		2E2550050*-1		KB		Purch		None		22GA 50X50 (0.026 +0.003/-0.000) CRS FMS SHEET								3.9		LB		20				0.5331		2.07909		0.48414		1.88814		193546		455791		631889		2341617

		3		U99069736		KB		Purch		FF PAINT-P		PAINT TEXTURED LOW GLOSS WHITE								0.044		LB		12				2.5864		0.1138		2.54		0.11176		12388		32500		39792		117965

		2		D99774		KB		MFG PH		FF PAINT		END WHSPR 2FT INNER ENDCAP DEMO								2		EA		5				0.62625		1.2525		0.57294		1.14588		7720		27022		37170		153464

		3		D99774U		DSY		MFG PH		FF-FAB-CNC		END WHSPR 2FT INNER ENDCAP DEMO UNPTD								2		EA		6				0.56935		1.1387		0.51706		1.03412		4144		15204		21644		78870

		4		D99774B		DSY		MFG PH		None		END WHSPR 2FT INNER ENDCAP DEMO BL								2		EA		1				0.56935		1.1387		0.51706		1.03412		4144		15204		21644		78870

		5		2E2550050*-1		KB		Purch		None		22GA 50X50 (0.026 +0.003/-0.000) CRS FMS SHEET								2.136		LB		20				0.5331		1.1387		0.48414		1.03412		193546		455791		631889		2341617

		3		U99069736		KB		Purch		FF PAINT-P		PAINT TEXTURED LOW GLOSS WHITE								0.044		LB		12				2.5864		0.1138		2.54		0.11176		12388		32500		39792		117965

		2		Q310505		KB		MFG PH		FF PAINT		BRKT WHSL LIGHT ENGINE HOLDER								2		EA		1				0.3536		0.7072		0.31426		0.62852		5620		24150		35010		139872

		3		Q310505U		DSY		MFG PH		None		BRKT WHSL LIGHT ENGINE HOLDER UNPTD								2		EA		1				0.3355		0.671		0.29648		0.59296		2002		9211		14167		45574

		4		Q310505B		DSY		MFG PH		None		BRKT WHSL LIGHT ENGINE HOLDER BLANK								2		EA		1				0.3355		0.671		0.29648		0.59296		2002		9211		14167		45574

		5		272747G500		KB		Purch		None		26 GA 47.5X50 (.0175 +.002/-0.000) PRE-PAINT WHITE SHEET								0.978		LB		20				0.6861		0.671		0.6063		0.59296		19008		72684		102930		395670

		3		U99069736		KB		Purch		FF PAINT-P		PAINT TEXTURED LOW GLOSS WHITE								0.014		LB		12				2.5864		0.0362		2.54		0.03556		12388		32500		39792		117965

		2		D99781		KB		MFG PH		FF PAINT		ENDPLATE WHISPER LIGHT LEAK								2		EA		1				0.24832		0.49664		0.22494		0.44988		3832		15882		22792		94088

		3		D99781U		DSY		MFG PH		FF-FAB-CNC		ENDPLATE WHISPER LIGHT LEAK UNPD								2		EA		1				0.19142		0.38284		0.16906		0.33812		1954		8991		13759		45271

		4		D99781B		DSY		MFG PH		FF-FAB-CNC		ENDPLATE WHISPER LIGHT LEAK BLANK								2		EA		1				0.19142		0.38284		0.16906		0.33812		1954		8991		13759		45271

		5		2BG545049L		KB		Purch		FF CNC - P		22 GA 45X49.625 (0.0275 +0.003/-0.000) WHT CRS 90 RE SHEET								0.616		LB		20				0.6215		0.38284		0.5489		0.33812		72879		166648		237374		1204946

		3		U99069736		KB		Purch		FF PAINT-P		PAINT TEXTURED LOW GLOSS WHITE								0.044		LB		12				2.5864		0.1138		2.54		0.11176		12388		32500		39792		117965

		2		U385511		KB		Purch		FF ESB-P		SCR 8-18 X 1/4 SERRATED HWH TYPE B								14		EA		167				0.0067		0.0938		0.0067		0.0938		125854		469356		666898		2735289

		1		HG5537		DSY		Phant		None		WHSPR 2x2 DOOR SWC SWO								1		EA		0				27.17104		27.17104		24.74251		24.74251		1455		4802		7448		31502

		2		U33750		KB		Purch		FF IND LED		LENS SWO WHSL 2X2 21.937 X 9.281								2		EA		35				4.54991		9.09982		4.01032		8.02064		3478		12983		20411		77996

		2		U33751		KB		Purch		FF INDLEDP		LENS SWC WHSL 2X2 21.937 x 3.718								1		EA		35				2.27		2.27		2.18007		2.18007		1570		4949		7618		31704

		2		Q310511		KB		Purch		FF INDLEDP		EXTRUDED LENS CAPTURE 2X2								2		EA		25				0.6913		1.3826		0.21		0.42		3480		12982		20410		77992

		2		Q310516		KB		MFG PH		FF PAINT		END WHSL 2FT DOOR ASSY								2		EA		6				0.49369		0.98738		0.45262		0.90524		7792		27116		37380		154356

		3		Q310516U		DSY		MFG PH		FF-FAB-CNC		END WHSL 2FT DOOR ASSY UNPTD								2		EA		3				0.47817		0.95634		0.43738		0.87476		4064		14500		21021		78702

		4		Q310516B		DSY		MFG PH		None		END WHSL 2FT DOOR ASSY BLANK								2		EA		1				0.47817		0.95634		0.43738		0.87476		4064		14500		21021		78673

		5		2E2450050*-1		KB		Purch		None		20GA 50X50 (0.0310 +0.003/-0.000) CRS FMS SHEET								1.848		LB		20				0.5175		0.95634		0.47336		0.87476		120091		284275		418920		1489942

		3		U99069736		KB		Purch		FF PAINT-P		PAINT TEXTURED LOW GLOSS WHITE								0.012		LB		12				2.5864		0.03103		2.54		0.03048		12388		32500		39792		117965

		2		PFN180251		KB		Purch		FF INDLEDP		SPCR ALUM.250OD/.166IDx.375ENDALT: McMSTR92510A464								2		EA		98				0.072		0.144		0.072		0.144		8442		31138		44658		178522

		2		PFS170614		KB		Purch		FF INDLEDP		SCREW 8-18X.500 PH TRUSS TEK WH HEAD								6		EA		51				0.0258		0.1548		0.0258		0.1548		25326		93414		133974		535236

		2		PFS170619		KB		Purch		FF INDLEDP		SCREW 8X1 PH TRS HD SELF DRILENDRIES N423								2		EA		21				0.0197		0.0394		0.0197		0.0394		8658		31412		45762		180878

		2		Q310513		KB		Purch		FF GothamP		BRUSH SEAL WHSL 2FT								2		EA		35				1.06		2.12		1.01667		2.03334		7876		28925		41723		159481

		2		AU2485		KB		Purch		FF INDLEDP		FST-SCR SM 8-18X.25 PAN PHL ZPS B								4		EA		35				0.0048		0.0192		0.0048		0.0192		19252		66789		95951		375878

		2		Q310508MW		DSY		MFG PH		FF Gotham		EXTRUDED CENTER RAIL WHSL 2X2 MATTE WHITE								2		EA		1				1.57346		3.14692		1.5466		3.0932		3450		11264		17006		74234

		3		Q310508		KB		Purch		FF INDLEDP		EXTRUDED CENTER RAIL WHSL 2X2								2		EA		30				1.47		2.94		1.445		2.89		3490		12992		20420		77986

		3		U99069736		KB		Purch		FF PAINT-P		PAINT TEXTURED LOW GLOSS WHITE								0.08		LB		12				2.5864		0.20691		2.54		0.2032		12388		32500		39792		117965

		2		Q310507MW		DSY		MFG PH		FF Gotham		EXTRUDED SIDE RAIL WHSL 2X2 MATTE WHITE								2		EA		1				3.90346		7.80692		3.86631		7.73262		3450		11264		17006		74234

		3		Q310507		KB		Purch		FF INDLEDP		EXTRUDED SIDE RAIL WHSL 2X2								2		EA		60				3.8		7.6		3.76471		7.52942		3470		12972		20400		78126

		3		U99069736		KB		Purch		FF PAINT-P		PAINT TEXTURED LOW GLOSS WHITE								0.08		LB		12				2.5864		0.20691		2.54		0.2032		12388		32500		39792		117965

		1		PK10090		DSY		Phant		None		PACK WHSPR 2X2 UNIT PACK SW16								1		EA		0				3.59119		3.59119		3.25075		3.25075		1620		6055		9800		38244

		2		P000132		KB		Purch		FF INDLEDP		FIL 2X4 FILLER BOARD (WEY-JIT)								0.125		EA		6				0.32		0.04		0.28		0.035		53294		146822		205583		1015030

		2		P002118		KB		Purch		FF SP/GT-P		PLT 31 X 54 4-WAY								0.0625		EA		2				5.85		0.36562		5.25		0.32812		590		1838		2565		9921

		2		P002217		KB		Purch		FF SP/GT-P		48 X 54 CLEAR POLY SHEET 2 MIL								0.125		EA		45				0.15786		0.01973		0.13162		0.01645		24248		62681		87132		381576

		2		P003805		KB		Purch		None		ANGLE BOARD 2 X 4 X .200 X 27								0.125		EA		8				0.31216		0.03902		0.31216		0.03902		1246		3946		5554		21338

		2		P0082		KB		Purch		FF GothamP		PACKAGING WHSPR 2X2 CARTON								1		EA		10				1.912		1.912		1.81		1.81		1893		6907		10721		41000

		2		U4015		KB		Purch		FF SP/GT-P		STAPLE (PALLET) 5018-C .448 X .562								0.5		EA		1				0.0008		0.0004		0.0008		0.0004		100277		262463		388102		1797950

		2		U4567		KB		Purch		None		TAPE 2 BROWN ANCHOR 539 180FT/ROLL								0.5		FT		15				0.018		0.009		0.018		0.009		178677		426818		613028		2674200

		2		U99057423		KB		Purch		FF Wraps-P		STRETCH WRAP MACH 20 80GA INTTAPE								0.5		FT		56				0.0059		0.00295		0.0045		0.00225		1175513		3063777		4493573		20691022

		2		P003797		DSY		Purch		None		ANGLE BOARD 2 X 2 X .200 X 45								0.25		EA		8				0.38		0.095		0.38		0.095		2020		7039		9962		39724

		2		P41018		KB		Purch		FF SP/GT-P		CARDBOARD BOX HOLDER								0.25		EA		10				0.30983		0.07745		0.062		0.0155		46220		121840		172339		770391

		2		P0093		KB		Purch		FF GothamP		PACKAGING WHSPR 2FT ENDCAP								2		EA		10				0.515		1.03		0.45		0.9		8750		30730		43894		169165

		1		U880763		EDP		DLBL		None		LBL c(CSA)us REC LED IC RATED DAMP								1		EA		1				0.02864		0.02864		0.02296		0.02296		52249		132476		185868		774188

		2		U21045001		KB		Purch		FF SP/GT-P		LBL RIBBON 0.360 ft. x Roll WAX (4.33 in.)								0.104		FT		3				0.0092		0.00095		0.0092		0.00095		249203		614138		872469		3546313

		2		U880597		KB		Purch		FF Volum-P		LBL UL BLANK WHTPOLY 1.75X3.25ROLL(2X1)								1		EA		15				0.02768		0.02768		0.022		0.022		92225		256413		358790		1539751

		1		U999120		EDP		CLBL		FF SP/GT		LBL THERMAL 3.12X6.75 PRNTD NO STRIPE								1		EA		1				0.01546		0.01546		0.01546		0.01546		33206		89234		122710		515586

		2		U21044901		KB		Purch		FF SP/GT-P		LBL RIBBON 0.429ft x Roll WAX (5.15 in)								0.562		FT		3				0.0106		0.00595		0.0106		0.00595		205753		526662		738479		3000238

		2		U544269		KB		Purch		MPF-50-P		LBL THERMAL BLANK 3.12 X 6.75 (LG)								1		EA		15				0.0095		0.0095		0.0095		0.0095		34558		93823		130415		546110

		1		ULBLBOMVER		EDP		DLBL		FF Strips		LABEL BOM VERIFICATION								2		EA		1				0.01477		0.02954		0.0062		0.0124		879637		2361497		3335608		14782132

		2		302-00109-002		KB		Purch		FF EPANL-P		Blank Label CI code								2		EA		25				0.00672		0.01344		0.003		0.006		990248		2590971		3649080		18373327

		2		DNR30064X91		KB		Purch		FF-StripsP		Ribbon R-300 64 MM X 91 M								0.002		EA		0				8.05		0.0161		3.2		0.0064		447		1156		1625		7073

		1		S0750		KB		MFG PH		FF-FAB-CNC		WIR ASM GND 14" 22509X3/8 GRN 18GA W/R (RG0381404)								1		EA		3				0.06378		0.06378		0.12128		0.12128		365219		976165		1407364		7014026

		2		U012301		KB		Purch		FF CNC - P		RING TERMINAL								1		EA		42				0.0329		0.0329		0.032		0.032		734224		1149225		1831459		6338508

		2		U919907		KB		Purch		FF FAB - P		WIRE ADWB TFN SPOOL 18GA GRN SOLID								1.16		FT		70				0.02662		0.03087		0.0261		0.03027		798477		1252731		1924137		6433127

		1		U00099		KB		Purch		FF INDLEDP		WHSPR INSTALL INSTRUCTIONS								1		EA		3				0.09		0.09		0.09		0.09		3980		14988		21688		86173

		1		19-2393-B		EDP		DLBL		None		LBL EXP NOM ML CTN 3 X 1.75								1		EA		1				0.0052		0.0052		0.0052		0.0052		17359		50233		73883		310409

		2		U21045001		KB		Purch		FF SP/GT-P		LBL RIBBON 0.360 ft. x Roll WAX (4.33 in.)								0.25		FT		3				0.0092		0.0023		0.0092		0.0023		249203		614138		872469		3546313

		2		U544266		KB		Purch		FF HID-P		LBL THERMAL BLANK 1.75 X 3.00 (SM)								1		EA		15				0.0029		0.0029		0.0029		0.0029		445475		1042391		1455030		5616940

		1		U999401		KB		Purch		FF GothamP		LBL BLANK 2X2								1		EA		0				0.003		0.003		0.0029		0.0029		48685		124301		168286		646129

		Item Name		Operation Seq Num		Resource Code		Operation Description		Resource Description		Usage Rate or Amount				UOM		Basis Type		Short_text

		*227J77		10		C347A-023				nIO-LED-EZB-NOINPUT		1				MN		Item

		*267U29		10		None						0				None		Lot

		*268WM6		10		FG LT		ASSEMBLE PER INSTRUCTIONS		OFFSET LEAD TIME ON FINISHED GOODS		1440				MN		Lot

		*268WM6		20		None						0				None		Lot

		19-2393-B		10		None						0				None		Lot

		201-00054-001		10		N15		BLANK, PIERCE		PRES 15		0.019167				MN		Item

		201-00054-001		10		QTIME		BLANK, PIERCE		WAIT IN QUEUE TIME		90				MN		Lot

		201-00054-001		10		SETUPMACH		BLANK, PIERCE		SET UP MACHINE TIME		15				MN		Lot

		201-00054-102		10		N18		BLANK, PIERCE		PRESS		0.019167				MN		Item

		201-00054-102		10		QTIME		BLANK, PIERCE		WAIT IN QUEUE TIME		90				MN		Lot

		201-00054-102		10		SETUPMACH		BLANK, PIERCE		SET UP MACHINE TIME		15				MN		Lot

		347 NI G EZ PH		10		None						0				None		Lot

		501-00489-112		10		SETUPMACH				SET UP MACHINE TIME		15				MN		Lot

		501-00489-112		10		SMT002				Colocadora de Componentes Genesis GC-60S		0.0555				MN		Item

		501-00489-112		20		SETUPMACH				SET UP MACHINE TIME		15				MN		Lot

		501-00489-112		20		SMT002				Colocadora de Componentes Genesis GC-60S		0.266				MN		Item

		501-00489-112		30		None						0				None		Lot

		501-00489-112		40		SETUPMACH				SET UP MACHINE TIME		15				MN		Lot

		501-00489-112		40		SMT004				Colocadora de Componentes GSM I		0.103				MN		Item

		501-00489-112		50		SETUPMACH				SET UP MACHINE TIME		15				MN		Lot

		501-00489-112		50		SMT005				Horno de Reflujo Vitronics XPM1030		1.19				MN		Item

		501-00489-112		60		SETUPMACH				SET UP MACHINE TIME		15				MN		Lot

		501-00489-112		60		SMT013				Máquina de Pruebas #2		0.5				MN		Item

		501-00967-012		10		None						0				None		Lot

		501-00967-012		20		SETUPMACH				SET UP MACHINE TIME		15				MN		Lot

		501-00967-012		20		SMT001				Impresora de Pasta DEK265GX		0.12				MN		Item

		501-00967-012		30		SETUPMACH				SET UP MACHINE TIME		15				MN		Lot

		501-00967-012		30		SMT002				Colocadora de Componentes Genesis GC-60S		1.01				MN		Item

		501-00967-012		40		SETUPMACH				SET UP MACHINE TIME		15				MN		Lot

		501-00967-012		40		SMT003				Colocadora de Componentes GSM II		0.32				MN		Item

		501-00967-012		50		SETUPMACH				SET UP MACHINE TIME		15				MN		Lot

		501-00967-012		50		SMT005				Horno de Reflujo Vitronics XPM1030		0.85				MN		Item

		501-00967-012		60		SETUPMACH				SET UP MACHINE TIME		15				MN		Lot

		501-00967-012		60		SMT009				Wave Solder Vectra 450F		1.6				MN		Item

		501-00967-012		70		SETUPMACH				SET UP MACHINE TIME		15				MN		Lot

		501-00967-012		70		SMT011				Máquina aplicadora de Barniz PVA2000		144				MN		Item

		A999956		10		None		PAINT TEXTURED LOW GLOSS WHITE (PBT60019)				0				None		Lot

		A999956B		10		QTIME		BLANK, PIERCE		WAIT IN QUEUE TIME		90				MN		Lot

		A999956B		10		SETUPMACH		BLANK, PIERCE		SET UP MACHINE TIME		15				MN		Lot

		A999956B		10		TPP5		BLANK, PIERCE		TURRET PUNCH PRESS AMADA 5		2.3				MN		Item

		A999956U		10		PB12		BEND		PRESS BRAKE 12		1.15				MN		Item

		A999956U		10		QTIME		BEND		WAIT IN QUEUE TIME		90				MN		Lot

		A999956U		10		SETUPMACH		BEND		SET UP MACHINE TIME		15				MN		Lot

		B9999905		10		LP01		PAINT TEXTURED LOW GLOSS WHITE (PBT60019)		PAINT LINE BLUE		0.1162				MN		Item

		B9999905		10		SETUPMACH		PAINT TEXTURED LOW GLOSS WHITE (PBT60019)		SET UP MACHINE TIME		0				MN		Lot

		B9999905B		10		QTIME		BLANK, PIERCE		WAIT IN QUEUE TIME		90				MN		Lot

		B9999905B		10		SETUPMACH		BLANK, PIERCE		SET UP MACHINE TIME		15				MN		Lot

		B9999905B		10		TPP5		BLANK, PIERCE		TURRET PUNCH PRESS AMADA 5		0.46				MN		Item

		B9999905U		10		PB12		BEND		PRESS BRAKE 12		1.15				MN		Item

		B9999905U		10		QTIME		BEND		WAIT IN QUEUE TIME		90				MN		Lot

		B9999905U		10		SETUPMACH		BEND		SET UP MACHINE TIME		15				MN		Lot

		D99766		10		LP01		PAINT TEXTURED LOW GLOSS WHITE (PBT60019)		PAINT LINE BLUE		0.0436				MN		Item

		D99766		10		SETUPMACH		PAINT TEXTURED LOW GLOSS WHITE (PBT60019)		SET UP MACHINE TIME		0				MN		Lot

		D99766B		10		QTIME		BLANK, PIERCE		WAIT IN QUEUE TIME		90				MN		Lot

		D99766B		10		SETUPMACH		BLANK, PIERCE		SET UP MACHINE TIME		15				MN		Lot

		D99766B		10		TPP5		BLANK, PIERCE		TURRET PUNCH PRESS AMADA 5		0.8625				MN		Item

		D99766U		10		PB12		BEND		PRESS BRAKE 12		0.575				MN		Item

		D99766U		10		QTIME		BEND		WAIT IN QUEUE TIME		90				MN		Lot

		D99766U		10		SETUPMACH		BEND		SET UP MACHINE TIME		15				MN		Lot

		D99774		10		LP01		PAINT TEXTURED LOW GLOSS WHITE (PBT60019)		PAINT LINE BLUE		0.0436				MN		Item

		D99774		10		SETUPMACH		PAINT TEXTURED LOW GLOSS WHITE (PBT60019)		SET UP MACHINE TIME		0				MN		Lot

		D99774B		10		QTIME		BLANK, PIERCE		WAIT IN QUEUE TIME		90				MN		Lot

		D99774B		10		SETUPMACH		BLANK, PIERCE		SET UP MACHINE TIME		15				MN		Lot

		D99774B		10		TPP02		BLANK, PIERCE		REFLECTOR, ASYMMETRIC BLANK		0.479167				MN		Item

		D99774U		10		PB04		BEND		PRESS BRAKE		0.383333				MN		Item

		D99774U		10		QTIME		BEND		WAIT IN QUEUE TIME		90				MN		Lot

		D99774U		10		SETUPMACH		BEND		SET UP MACHINE TIME		15				MN		Lot

		D99781		20		None		PAINT TEXTURED LOW GLOSS WHITE (PBT60019)				0				None		Lot

		D99781B		10		QTIME		BLANK, PIERCE		WAIT IN QUEUE TIME		90				MN		Lot

		D99781B		10		SETUPMACH		BLANK, PIERCE		SET UP MACHINE TIME		15				MN		Lot

		D99781B		10		TPP6		BLANK, PIERCE		TURRET PUNCH PRESS AMADA 6		0.063889				MN		Item

		D99781U		10		PB07		BLANK, PIERCE		PRESS BRAKE 07		0.191667				MN		Item

		D99781U		10		QTIME		BLANK, PIERCE		WAIT IN QUEUE TIME		90				MN		Lot

		D99781U		10		SETUPMACH		BLANK, PIERCE		SET UP MACHINE TIME		15				MN		Lot

		O9930		10		N19		PRC, BLK, FORM (80 SPM)		PRESS SS - 150T		0.0147				MN		Item

		O9930		10		QTIME		PRC, BLK, FORM (80 SPM)		WAIT IN QUEUE TIME		90				MN		Lot

		O9930		10		SETUPMACH		PRC, BLK, FORM (80 SPM)		SET UP MACHINE TIME		19				MN		Lot

		Q310505		10		LP01		PAINT TEXTURED LOW GLOSS WHITE (PBT60019)		PAINT LINE BLUE		0.0073				MN		Item

		Q310505		10		SETUPMACH		PAINT TEXTURED LOW GLOSS WHITE (PBT60019)		SET UP MACHINE TIME		0				MN		Lot

		Q310505B		10		QTIME		BLANK, PIERCE		WAIT IN QUEUE TIME		90				MN		Lot

		Q310505B		10		SETUPMACH		BLANK, PIERCE		SET UP MACHINE TIME		15				MN		Lot

		Q310505B		10		TPP6		BLANK, PIERCE		TURRET PUNCH PRESS AMADA 6		0.638889				MN		Item

		Q310505U		10		PB07		BEND		PRESS BRAKE 07		0.383333				MN		Item

		Q310505U		10		QTIME		BEND		WAIT IN QUEUE TIME		90				MN		Lot

		Q310505U		10		SETUPMACH		BEND		SET UP MACHINE TIME		15				MN		Lot

		Q310506		10		LP02		PAINT TEXTURED LOW GLOSS WHITE (PBT60019)		PAINT LINE RED		0.0098				MN		Item

		Q310506		10		SETUPMACH		PAINT TEXTURED LOW GLOSS WHITE (PBT60019)		SET UP MACHINE TIME		0				MN		Lot

		Q310506B		10		QTIME		BLANK, PIERCE		WAIT IN QUEUE TIME		90				MN		Lot

		Q310506B		10		SETUPMACH		BLANK, PIERCE		SET UP MACHINE TIME		15				MN		Lot

		Q310506B		10		TPP6		BLANK, PIERCE		TURRET PUNCH PRESS AMADA 6		0.300438				MN		Item

		Q310506U		10		PB12		BEND		PRESS BRAKE 12		0.575				MN		Item

		Q310506U		10		QTIME		BEND		WAIT IN QUEUE TIME		90				MN		Lot

		Q310506U		10		SETUPMACH		BEND		SET UP MACHINE TIME		15				MN		Lot

		Q310507MW		10		None		PAINT TEXTURED LOW GLOSS WHITE (PBT60019)				0				None		Lot

		Q310508MW		10		None		PAINT TEXTURED LOW GLOSS WHITE (PBT60019)				0				None		Lot

		Q310516		10		LP01		PAINT TEXTURED LOW GLOSS WHITE (PBT60019)		PAINT LINE BLUE		0.0157				MN		Item

		Q310516		10		SETUPMACH		PAINT TEXTURED LOW GLOSS WHITE (PBT60019)		SET UP MACHINE TIME		0				MN		Lot

		Q310516B		10		QTIME		BLANK, PIERCE		WAIT IN QUEUE TIME		90				MN		Lot

		Q310516B		10		SETUPMACH		BLANK, PIERCE		SET UP MACHINE TIME		15				MN		Lot

		Q310516B		10		TPP6		BLANK, PIERCE		TURRET PUNCH PRESS AMADA 6		0.322				MN		Item

		Q310516U		10		PB07		BLANK, PIERCE		PRESS BRAKE 07		1.15				MN		Item

		Q310516U		10		QTIME		BLANK, PIERCE		WAIT IN QUEUE TIME		90				MN		Lot

		Q310516U		10		SETUPMACH		BLANK, PIERCE		SET UP MACHINE TIME		15				MN		Lot

		U4909		10		None						0				None		Lot

		U880763		10		None						0				None		Lot

		U91998524		10		None						0				None		Lot

		U91998766		10		None						0				None		Lot

		U91998767		10		None						0				None		Lot

		U91998839		10		None						0				None		Lot

		U9227		10		None						0				None		Lot

		U9228		10		None						0				None		Lot

		U991770		10		None						0				None		Lot

		U991771		10		None						0				None		Lot

		U999120		10		None						0				None		Lot

		ULBLBOMVER		10		None						0				None		Lot

		WA10INVI20AWG		10		FG LT				OFFSET LEAD TIME ON FINISHED GOODS		1440				MN		Lot

		ITEM		DESCRIPTION		QTY_NEEDED		ON_HAND		PLN_CAT		FROZEN_COST				CURRENT_COST

		101-00001-017		Resistor, 47 1% 0.25W 1206 TF		2		212387		Unassigned		0.00432				0.00461

		101-00034-001		RES 0.0 OHM 1/4W 1206 SMD		3		262879		Unassigned		0.00304				0.0033

		101-00058-004		RES SMD 10 OHM 1% 1/8W 0805 pulse rated		3		147003		Unassigned		0.00486				0.0045

		101-00059-001		RES, FILM 0 OHM .100W 5% 0603 JMPR		2		338290		Unassigned		0.00125				0.00125

		101-00059-003		RES, FILM 100 OHM .100W 1% 0603		3		531396		Unassigned		0.00138				0.00079

		101-00059-005		RES, FILM 1K OHM .100W 1% 0603		9		1230062		Unassigned		0.00115				0.00091

		101-00059-006		RES, FILM 2K OHM .100W 1% 0603		1		166393		Unassigned		0.00138				0.00086

		101-00059-013		RES FILM 10K OHM 100W 1% 0603 SUPPLIER ITEM #ERJ3EKF1002V		18		1072269		Unassigned		0.00119				0.00091

		101-00059-024		RES FILM 100K OHM .100W 1% 0603		1		244665		Unassigned		0.00138				0.0009

		101-00059-025		RES, FILM 150K OHM .100W 1% 0603		2		205984		Unassigned		0.00165				0.0013

		101-00059-033		RES, FILM 1M OHM .100W 1% 0603		2		231449		Unassigned		0.00138				0.001

		101-00059-036		Resistor 22k 1% 0.1W 0603		4		731499		Unassigned		0.0045				0.00201

		101-00059-038		Resistor 47k 1% 0.1W 0603		3		531828		Unassigned		0.00078				0.0009

		101-00059-041		RES 3.3K OHM 1/10W 5% 0603 SMD		1		258712		Unassigned		0.00138				0.001

		101-00059-046		RES 470K OHM 1/10W 1% 0603		1		180755		Unassigned		0.00138				0.001

		101-00059-050		RES 56.0K OHM 1/10W 1% 0603 SMD		2		352327		Unassigned		0.00109				0.00095

		101-00059-051		Resistor 470 1% 0.1W 0603		1		151865		Unassigned		0.0024				0.00118

		101-00059-054		RES 4.7K 0.1W 1% 0603		6		656125		Unassigned		0.00138				0.00095

		101-00059-056		RES 47.0 OHM 1/10W 1% 0603		1		270024		Unassigned		0.00068				0.00094

		101-00059-057		RES 2.20K OHM 1/10W 1% 0603		2		234063		Unassigned		0.00138				0.001

		101-00059-058		RES 68.0K OHM 1/10W 1% 0603		1		105477		Unassigned		0.0056				0.0056

		101-00059-059		RES 22.0 OHM 1/10W 5% 0603		3		372281		Unassigned		0.00114				0.0008

		101-00059-061		RES 330K OHM 1/10W 1% 0603		1		125299		Unassigned		0.0018				0.0011

		101-00059-074		RES SMD 180K OHM 1% 1/10W 0603		2		245942		Unassigned		0.001				0.0014

		101-00079-001		RES 1.0 OHM 1/4W 1% 1206 SMD		4		130581		Unassigned		0.00864				0.00495

		101-00121-001		Res, 47.0K 1/4W, 1%, 1206 SMD		2		609176		Unassigned		0.00432				0.003

		101-00135-001		RES 1.00 OHM 1/4W 1% 0805		2		51468		Unassigned		0.00486				0.00215

		101-00173-001		RES, 10.0 ohm, 1%, 0.1W, 0603		3		489927		Unassigned		0.002				0.002

		101-00227-002		RES 1.8 OHM 1/4W 1% 1206 SMD		1		83081		Unassigned		0.009				0.0297

		101-00244-001		RES 15K OHM 1/10W 1% 0603		3		577556		Unassigned		0.00138				0.001

		101-00285-001		RES 1.0M OHM 1/4W 1% 1206		3		600093		Unassigned		0.0017				0.00307

		101-00286-002		RES 10 OHM 3/4W 1% 1206 High Power		2		119391		Unassigned		0.0178				0.0178

		101-00330-001		RES 3.30 OHM 1/4W 1% 1206 SMD		1		30776		Unassigned		0.0082				0.0053

		101-00358-002		RES SMD 4.7 OHM 1% 1206 3/4W OR 1/4W		1		158008		Unassigned		0.029				0.029

		101-00370-001		RES 12.0K OHM 1/10W 1% 0603 SMD		6		376144		Unassigned		0.00255				0.00093

		101-00391-001		RES 1.50K OHM 1/10W 1% 0603		1		197298		Unassigned		0.00138				0.001

		101-00395-001		RES 3.90K OHM 1/10W 1% 0603		1		173193		Unassigned		0.0014				0.0014

		101-00397-001		RES 120K OHM 1/10W 1% 0603		2		781319		Unassigned		0.00138				0.0008

		101-00398-001		RES 82.0K OHM 1/10W 1% 0603		1		175125		Unassigned		0.00138				0.001

		101-00399-001		RES 220K OHM 1/10W 1% 0603		2		762962		Unassigned		0.00132				0.00105

		101-00400-001		RES 5.60K OHM 1/10W 1% 0603		1		168023		Unassigned		0.00138				0.001

		101-00403-001		RES 5.10K OHM 1/10W 1% 0603		1		243850		Unassigned		0.00128				0.0008

		101-00405-001		RES 110K OHM 1/10W 1% 0603		1		239344		Unassigned		0.0025				0.00091

		101-00406-001		RES 6.80K OHM 1/10W 1% 0603		1		140088		Unassigned		0.00138				0.001

		101-00407-001		RES 1.80K OHM 1/10W 1% 0603		1		194127		Unassigned		0.00138				0.00097

		101-00409-001		RES 560K OHM 1/4W 1% 1206		4		436007		Unassigned		0.00506				0.00308

		101-00476-001		RES 2.70 OHM 1/4W 1% 1206 SMD		1		25581		Unassigned		0.0051				0.0055

		101-00504-001		RES 39K OHM 1/10W 1% 0603		1		129084		Unassigned		0.00138				0.001

		101-00551-002		RES 150k OHM 1/4W 1% 1206 SMD		1		100672		Unassigned		0.00839				0.00579

		101-00557-001		RES 16K OHM 1/10W 1% 0603 SMD		1		110152		Unassigned		0.0022				0.00187

		101-00621-001		RES 8K2 OHM 1/10W 1% 0603		1		86254		Unassigned		0.00268				0.00324

		101-00622-001		RES 62K OHM 1/10W 1% 0603		1		108807		Unassigned		0.00135				0.00495

		101-00642-001		Thermistor PTC 220 OHM 0603		1		96009		Unassigned		0.0574				0.0574

		101-00676-001		RES TKF 11K 0.1W 1% SM 0603 CT		1		68793		Unassigned		0.00138				0.001

		101-01024-001		RES SMD 0.1 OHM 1% 1/2W 0805		1		2196041		Unassigned		0.028				0.025

		102-00024-001		CAP CER 1nF 1000V 10PRC X7R SM 1206		1		40576		Unassigned		0.019				0.0126

		102-00026-002		CAP CER .47uF 25V 10PRC X7R SM 0603		1		101729		Unassigned		0.0115				0.0065

		102-00069-001		CAP CER 1000pF 50V 10% X7R 0603		6		785099		Unassigned		0.0078				0.003

		102-00069-002		CAP CER 2200PF 50V 10% X7R 0603		1		593645		Unassigned		0.00367				0.0068

		102-00073-001		CAP CER 470.0pF 50V 10% X7R 0603		1		345001		Unassigned		0.00685				0.00673

		102-00083-002		CAP CER 100PF 1000V 5% COG/NP0 1206		2		393516		Unassigned		0.02135				0.016

		102-00087-052		CAP FILM 0.33uF X2/305VAC 20% TH RAD		1		-7388		Unassigned		0.04313				0.04313

		102-00100-051		CAP FILM 0.1uF 305Vac 630Vdc X2		1		20225		Unassigned		0.0281				0.0495

		102-00104-002		CAP CER 470pF 1206 630V C0G 5%		1		25662		Unassigned		0.04616				0.03925

		102-00110-001		C-CER,4u7F,1206,50V,X7R,10% UMK316AB7475KL-T		3		389773		Unassigned		0.04				0.03866

		102-00113-002		CAP CER 10000PF 1KV 10% X7R 1206		2		453074		Unassigned		0.0388				0.019

		102-00160-001		CAP CER 1.0UF 16V 10% X7R 0603		5		498110		Unassigned		0.01176				0.006

		102-00213-001		CAP CER 0.1UF 50V 10% X7R 0603 C0603C104K5RAC7411		3		396357		Unassigned		0.009				0.00414

		102-00216-001		CAP CER, 100pF, 50V, 1%, NP0 0603		4		326597		Unassigned		0.0209				0.0134

		102-00217-001		CAP CER 0.22UF 50V 10% X7R 0603		1		2412703		Unassigned		0.0115				0.009

		102-00226-002		CAP CER 6800PF 100V 10% X7R 0805		2		45573		Unassigned		0.0135				0.00715

		102-00247-001		CAP FILM 0.47UF 63VDC RADIAL		1		237554		Unassigned		0.04				0.04

		102-00248-001		CAP CER 0.022UF 630V X7R 1206		1		98066		Unassigned		0.0208				0.0115

		102-00249-001		CAP CER 0.033UF 16V 10% X7R 0603		1		246624		Unassigned		0.01006				0.00984

		102-00253-002		CAP CER 0.22uF 50V 10% X7R 0805		1		25483		Unassigned		0.018				0.00798

		102-00255-001		CAP CER 0.047UF 100V 20% X7R 0805		2		413445		Unassigned		0.02				0.01738

		102-00256-001		CAP CER 270PF 50V 10% X7R 0603		1		18897520		Unassigned		0.006				0.006

		102-00263-001		CAP CER 1000PF 440VAC 20% RADIAL X1Y2 7.5mm LS		2		-18351		Unassigned		0.113				0.044

		102-00266-011		CAP FILM 0.22UF 520V RADIAL 15mm		1		246070		Unassigned		0.052				0.0972

		102-00300-001		CAP CER 1UF 100V 20% X7R 1206		1		110947		Unassigned		0.019				0.01933

		102-00330-001		CAP ALUM 1200UF 63V 20% RADIAL 18X25		1		26337		Unassigned		0.304				0.29717

		102-00335-001		CAP CER 1000PF 440VAC 10% RADIAL		2		123110		Unassigned		0.045				0.035

		102-00339-001		CAP CER 10UF 25V 10% X7R 1206		2		232165		Unassigned		0.022				0.026

		102-00343-001		CAP CER 1UF 50V 10% X7R		1		71111		Unassigned		0.052				0.039

		102-00358-002		CAP CER 1nF 100V 10% X7R 0603		3		271600		Unassigned		0.0011				0.00797

		102-00403-001		C-CER 22nF 0603 100V X7R 10%		1		179645		Unassigned		0.0175				0.0074

		102-00413-051		CAP CER 4700PF 440VAC 20% RADIAL X1Y2 7.5mm Preshaped		1		-12873		Unassigned		0.0477				0.0477

		102-00470-001		CAP ALUM 22UF 160V 20% RADIAL 10mm x 12.5mm		1		54466		Unassigned		0.0723				0.0592

		102-00472-001		C-CER safety X1/Y1 1n5F 440/300Vac 10%		1		48026		Unassigned		0.04				0.04

		102-00858-001		CAP CER 1UF 100V X7R 0805		1		74577		Unassigned		0.115				0.05

		103-00072-001		IND FBEAD 29 Ohm(100MHz) K5B (D3.7XH3.2)		1		121565		Unassigned		0.023				0.023

		103-00158-001		IND SMD DMC PWR 220uH 10% 0.2A 7.2 Ohm (1812xH3.4)		1		76727		Unassigned		0.095				0.095

		103-00290-001		IND TH DMC PWR 68uH 15% 3.6A 70 mOhm (D12.5xH15)		1		10635		Unassigned		0.156				0.156

		103-00294-001		IND SMD DMC PWR 330uH 20% 0.41A 2.99 Ohm (L5.3xW5.3xH4.5)		1		32807		Unassigned		0.054				0.054

		103-00312-001		IND TH  CMC PWR 45mH 4-chamber 0.7 Ohm UU16 (L25xW23xH20)		1		25950		Unassigned		0.355				0.355

		103-00315-001		IND TH DMC PWR 1000uH 10% 0.97A (D13.6xH16,5)		1		112945		Unassigned		0.202				0.202

		104-00010-001		DIODE RECT GP 100V 1A SM SMA		5		620551		KB		0.0149				0.0148

		104-00043-001		DIODE ZENER 4.7V 225MW SM SOT-23		4		309191		Unassigned		0.0067				0.0074

		104-00046-001		DIODE RECT 800V 1A SM SMA		3		267557		Unassigned		0.0241				0.02246

		104-00073-003		DIODE SCHOTTKY 30V 100MA SOT23		3		283343		Unassigned		0.00938				0.01022

		104-00077-001		DIODE FAST SWITCH 100V 0.3A SOD-123		7		850988		Unassigned		0.00634				0.00628

		104-00121-001		Diode Zener 10 V 300MW		3		313346		Unassigned		0.0071				0.00711

		104-00146-002		DIODE ZENER 18V 300mW SOT-23		1		323928		Unassigned		0.00863				0.00885

		104-00146-010		DIODE ZENER 20V 300mW SOT23		1		113505		Unassigned		0.0132				0.0176

		104-00146-013		DIO-ZENER 27V 2% 300mW SOT-23-3		2		108382		Unassigned		0.0158				0.0158

		104-00150-902		DIODE SCHOTTKY 100V 3A SMB		1		148957		Unassigned		0.05				0.04367

		104-00157-001		DIODE ZENER 15V 300MW SOT-23		1		296962		Unassigned		0.00865				0.00855

		104-00163-002		DIODE SCHOTTKY 40V 120MA SOD-323		2		155877		Unassigned		0.0109				0.0109

		104-00188-001		DIODE RECT 600V 2A  TH SIP4		1		57029		Unassigned		0.0915				0.087

		104-00195-002		DIODE Schottky 70V 200mA Surface Mount SOT-23		2		237348		Unassigned		0.0125				0.0121

		104-00218-901		DIO-FAST 300V 2x10A TO220		1		-5264		Unassigned		0.8172				0.215

		105-00141-104		Nichia 757GT-V1F1, 4000K, 80 CRI, 3 MacAdam Ellipse		150		2641742		KB		0.0615				0.0615

		106-00007-001		TRNS NPN 40V 0.35W SM SOT23-3		2		619213.53		Unassigned		0.00788				0.00646

		106-00019-001		TRNS MOSFET P-CH 50V 0.13A SM SOT-23		2		137127		Unassigned		0.02775				0.02775

		106-00020-001		TRANSISTOR PNP 40V 200MA SOT23		1		157199		Unassigned		0.0077				0.0077

		106-00021-001		TRNS MOSFET P-CH 70V 5.7A SM DPAK		1		191486		Unassigned		0.164				0.133

		106-00030-001		TRNS MOSFET N-CH 60V 0.115A SOT-23		4		453035		Unassigned		0.00993				0.0095

		106-00071-001		TRNS GP PNP 45V 100MA SOT-23		3		247956		Unassigned		0.00828				0.0073

		106-00072-001		TRNS GP NPN 80V 100MA SOT-23		1		348071		Unassigned		0.0072				0.00882

		106-00074-006		TRNS MOSFET N-CH 800V 12A TO-220FP		1		-12027		Unassigned		1.54				0.501

		106-00075-001		TRNS NPN 50V 3A SOT-89-3		2		648908		Unassigned		0.043				0.03893

		106-00085-001		TRANSISTOR GP NPN 45V 100mA SM SOT-23		1		280445.57		Unassigned		0.00828				0.007

		106-00092-001		TRANSISTOR NPN 45V 100MA SOT23		1		42616		Unassigned		0.0081				0.0081

		106-00128-001		TRANS MOSFET P-CH 100V 360mA SOT-23		2		130077		Unassigned		0.09042				0.09

		108-00108-002		IC ADJ SHUNT REGULATOR SOT23-3		1		334375		Unassigned		0.039				0.03738

		108-00141-001		IC PFC TRANS-MODE HV STARTUP 16-SOIC		1		64011		Unassigned		0.263				0.26471

		108-00266-001		IC REG LDO 200mA low quiescent current and low noise		1		103197		Unassigned		0.055				0.0554

		108-00460-002		BL10, i000v02048s038p03_1718_ICT_svn281M.hex		1		48398		Unassigned		0.753				0.78316

		110-00055-003		OV TVS 320V 25J RDL 7MM DIA CRIMPED LEADS, T&R		2		31615		Unassigned		0.035				0.035

		110-00056-001		FUSE 2A 300V 8.85X4.5MM		1		116218		Unassigned		0.071				0.079

		111-00024-001		XFMR HI FREQ 70MH PC40		1		93993		Unassigned		0.365				0.365

		111-00040-002		XFMR ISOLATION 50W Lx		1		13351		Unassigned		0.79				0.63833

		114-00045-001B		CONN 2 POS SMT 4MM PITCH(BJB)		10		90713		KB		0.069				0.069

		114-00258-002		CON TH, Female, 5p, 3.5mm, WHITE-BLACK-GREEN-PURPLE-GRAY		1		33115		Unassigned		0.1136				0.1136

		114-00268-002		CONN TERMINAL BLOCK PUSH-BUTTON 6-POS 3.5mm 250-series Brown-Yellow-Black-Blue-Black-Red		1		4670		Unassigned		0.136				0.136

		117-00018-002		OPTOCOUPLER PHOTOTRANS OUT 4-SMD		2		124281		Unassigned		0.1063				0.1063

		118-00017-001		THERMISTOR PTC 150 OHM 1/8W		1		70520		Unassigned		0.09714				0.09738

		171723Q000		0.016 (+0.002) CS-B PPW x 23.750 wide coil		0.139		2121.788		None		0.6568				0.5903

		171728C000		0.016 (+0.002) CS-B PPW x 28.375 wide coil		0.252		10591.15589		KB		0.5465				0.6135

		1K1303W00*-1		18GA (0.043 +0.004 / -0.000) 3 7/8 X COIL GALVANIZED		0.075		20451.814		KB		0.5531				0.4156

		201-00136-001		NIO TOP ENCLOSURE White		1		4504		DSY		0.235				0.23

		201-00137-001		NIO BOTTOM ENCLOSURE White		1		6253		DSY		0.225				0.22

		202-00076-001		4-24X3/16 Phillips Pan Head Type B Zinc		2		134006		None		0.0049				0.0049

		202-00079-001		CLIP SPRING SS, SOLO-ECO 36x/L56x/L		2		200888		None		0.0282				0.0262

		272747G500		26 GA 47.5X50 (.0175 +.002/-0.000) PRE-PAINT WHITE SHEET		3.294		43071.987		DSY		0.6861				0.6063

		2BG545049L		22 GA 45X49.625 (0.0275 +0.003/-0.000) WHT CRS 90 RE SHEET		0.616		69675.77118		DSY		0.6215				0.5489

		2E2450050*-1		20GA 50X50 (0.0310 +0.003/-0.000) CRS FMS SHEET		2.08		7219.80206		DSY		0.5175				0.47336

		2E2535Q48C		22 CRS 35.752 x 48.386 (0.026 in + 0.003 - 0.0) FMS		6.747		26973.441		DSY		0.5415				0.50556

		2E2550050*-1		22GA 50X50 (0.026 +0.003/-0.000) CRS FMS SHEET		6.036		122966.24321		DSY		0.5331				0.48414

		301-00004-003		ADHESIVE RTV DOW CORNING 3165 FAST TACK		2		0		None		0.03036				0.03036

		302-00109-002		Blank Label CI code		2		796984		EDP		0.00672				0.003

		302-00400-001		BLANK LABEL FOR L (30W/50W) 268mm x 28mm		1		90280		DSY		0.0285				0.0285

		302-00403-001		RIBBON RESINA GRIS 0.21FT X 1,476FT		0.879		0		DSY		0.0576				0.0576

		304-00082-001		PKG CARTON 25.1875¿ X 12.0625¿ X 8.875¿ MS2L 128 PCB¿S/CARTON		0.04		2000		KB		0.895				0.805

		304-00221-001		Thermoformed Tray ¿A¿ (PI0552-16) for LED LongBoards		0.1925		0		KB		2.2				2.2

		304-00239-003		20W U-SHAPE DIVISOR CARTON		0.9		0		None		0.119				0.017

		304-00240-001		50W L-SHAPE BOX CARTON		0.02		0		None		0.518				0.486

		304-00240-002		50W L-SHAPE TRAY CARTON		0.1		0		None		0.171				0.171

		305-00058-001		MYLAR, RTI 105°C, 0.10 mm, /L, 30-50W		1		-1228		None		0.085				0.085

		401-00314-001		PCB, 90 LED, 15s x 6p, Dual Connector		5		20032		KB		1.32				1.3188

		401-00854-001		PCB 50W/L, 1 Outp, DALI-LEDcode, 1718		1		22562		Unassigned		1.26				1.19

		A001-029		0 ohm, 1/4 watt, 5% resistor		1		27356		KB		0.01476				0.0134

		A003-111		100 Ohm Carbon Comp 1/4W 5%		1		37922		KB		0.085				0.086

		A011-017		220uF, 16 V rad elect .187len		1		148153		KB		0.0235				0.0204

		A011-027		220uF 50V Rad .2LS 10x12.5		1		58703		KB		0.058				0.04717

		A021-001		1N4148 Diode		1		44445		KB		0.0045				0.005

		A056-015		093 RECEPTACLE TERMINAL		4		594143		KB		0.0249				0.0249

		A056-024		.093IN TAPE & REEL PCB PIN		4		952206.8		KB		0.0213				0.02055

		A056-176		2 Port RJ45 w/Green LED		1		43042		KB		0.735				0.439

		A065-004		20 AWG, GREEN, UL1061, STRANDE		10		664176		KB		0.00242				0.00228

		A065-006		20 AWG, BLUE, UL1061, STRANDED		10		1046688		KB		0.00242				0.00228

		A065-008		20 AWG, GRAY, UL1061, STRANDE		10		760297		KB		0.0025				0.00228

		A065-009		20 AWG, VIOLET, UL1061, STRAN		10		271030		KB		0.00242				0.00228

		A081-194-WH		CM Momentary Switch Actuator		1		116580		DSY		0.058				0.058

		A111-347D		NIO (LEDG)(EZ) PCB (ENIG)		1		18416		KB		0.73				0.69

		A139-091		1IN x .5IN, Scored, 1IN Core Label		5		199319		KB		0.021				0.0082

		A139-096-OR		Orange Blank label 1.25"x1"		1		17431		None		0.0147				0.0147

		A181-010		PICO Series, 62mA, Fast Acting		1		34186		KB		0.1435				0.1083

		AU2485		FST-SCR SM 8-18X.25 PAN PHL ZPS B		4		45798		DSY		0.0048				0.0048

		CN07303		SCR 6-32 TR PPH STL X 1/4 WH HD CX199787		25		41748		DSY		0.0058				0.0058

		DNR30064X91		Ribbon R-300 64 MM X 91 M		0.002		0		EDP		8.05				3.2

		IN012-005		nIO LED Instruction Card		1		834		KB		0.03				0.03

		P000132		FIL 2X4 FILLER BOARD (WEY-JIT)		0.125		9600		DSY		0.32				0.28

		P002118		PLT 31 X 54 4-WAY		0.0625		0		DSY		5.85				5.25

		P002217		48 X 54 CLEAR POLY SHEET 2 MIL		0.125		0		DSY		0.15786				0.13162

		P003797		ANGLE BOARD 2 X 2 X .200 X 45		0.25		0		DSY		0.38				0.38

		P003805		ANGLE BOARD 2 X 4 X .200 X 27		0.125		0		DSY		0.31216				0.31216

		P0082		PACKAGING WHSPR 2X2 CARTON		1		83		DSY		1.912				1.81

		P0093		PACKAGING WHSPR 2FT ENDCAP		2		7274		DSY		0.515				0.45

		P41018		CARDBOARD BOX HOLDER		0.25		0		DSY		0.30983				0.062

		PFN180251		SPCR ALUM.250OD/.166IDx.375ENDALT: McMSTR92510A464		2		18894		DSY		0.072				0.072

		PFS170614		SCREW 8-18X.500 PH TRUSS TEK WH HEAD		6		40682		DSY		0.0258				0.0258

		PFS170619		SCREW 8X1 PH TRS HD SELF DRILENDRIES N423		2		26298		DSY		0.0197				0.0197

		PPK006000		FIXT TAPE SCOTCH 810 3/4 IN X 36YD		0.02		0		DSY		1.35				1.35

		Q310507		EXTRUDED SIDE RAIL WHSL 2X2		2		4159		DSY		3.8				3.76471

		Q310508		EXTRUDED CENTER RAIL WHSL 2X2		2		4038		DSY		1.47				1.445

		Q310511		EXTRUDED LENS CAPTURE 2X2		2		4224		DSY		0.6913				0.21

		Q310513		BRUSH SEAL WHSL 2FT		2		16421		DSY		1.06				1.01667

		RE00310		CRIMP CONNECTOR IDEAL 30-645		4		28305		DSY		0.0392				0.0392

		RN00704		SCR 8-32 TR PPH STL X 1 1/4		1		45897		DSY		0.0236				0.0236

		S001-030		0 OHM CARBON 0805		2		88192.28		KB		0.00237				0.00221

		S003-020		470K CARBON 0805		1		162347.66		KB		0.0018				0.0018

		S003-071		2.4 OHM CARBON 0805		1		42027.01		KB		0.0023				0.0023

		S003-072		470 OHM SURFACE MT RESISTOR		1		112686.94		KB		0.00146				0.00188

		S003-077		15K SURFACE MT RESISTOR		2		131141.81		KB		0.0018				0.0018

		S003-084		SMT Resistor 120 ohm 0805-07		1		247921.76		KB		0.0018				0.0018

		S003-302		100k, 5%, 1/16W, 0603		5		678746.49		KB		0.0011				0.0011

		S003-303		10k, 5%, 1/16W, 0603		2		810672.37		KB		0.0011				0.0011

		S003-305		1M, 5%, 1/16W, 0603		3		1058058		KB		0.00177				0.00137

		S003-314		47k, 5%, 1/10W, 0603		4		461227		KB		0.0011				0.0011

		S003-326		220k, 5%, 1/10W, 0603		1		152828.9		KB		0.00114				0.00083

		S003-344		RES 2.20K OHM 1/10W 1% 0603 S		1		429564.81		KB		0.0016				0.00147

		S003-348		RES 13 OHM 1/8W 5% 0805 SMD		2		147013.82		KB		0.0022				0.003

		S003-349		RES 560K OHM 1/10W 5% 0603 SMD		2		157894		KB		0.00114				0.00107

		S003-350		RES 56K OHM 1/10W 5% 0603 SMD		3		188001		KB		0.00114				0.001

		S003-382		Resistor 120K, 1/10W, 5%, 0603		1		77722		KB		0.0035				0.0035

		S005-019		ferrite bead 1k@100MHz, 50mA,		2		185388.92		KB		0.027				0.01435

		S006-001		TVS Varistor, 26V Clamp		3		146324		KB		0.0644				0.0622

		S006-008		5V TVS, Unidirectional, 350W,		2		323894.8		KB		0.08				0.052

		S012-309		4.7uF, 10V, Y5V, 0603		1		104254		KB		0.0229				0.0229

		S012-312		0.068uF, 0603, ceramic cap		1		109361.58		KB		0.00903				0.00638

		S015-301		0.01uF, 50V, X7R, 0603 Flex		3		1504944		KB		0.01761				0.005

		S015-303		0.22uF, 16V, 0603, ceramic cap Flex		2		727749.69		KB		0.00987				0.0068

		S021-001		DIODE, 1N4148 SOT-23		1		637555.64		KB		0.00915				0.009

		S021-023		12 VOLT ZENER DIODE 1/2 WATT		1		123610.94		KB		0.0165				0.01532

		S021-027		DIODE SCHOTTKY .2V @ 10 MIL A		2		176341		KB		0.0115				0.009

		S021-031		SMA Diode, 1000V Vr		3		1043593.73		KB		0.0157				0.02221

		S031-044		V-Detector		1		245239		KB		0.176				0.10904

		S031-064		3.3 low power transceiver		1		110881.9		KB		0.2476				0.163

		S031-066		3.3V, 150mA LDO		1		264554.82		KB		0.1				0.09954

		S032-001		2907 TRANSISTOR, SOT-23		1		604633.92		KB		0.00968				0.00953

		S032-002		2N2222A TRANSISTOR SOT-23		2		463809.93		KB		0.00936				0.00869

		S032-003		BC547 SOT-23		5		809858.12		KB		0.00679				0.00679

		S032-009		NDS331 FET SOT-23		1		85758.34		KB		0.0552				0.05

		S032-014		MOSFET N-CH 60V 300MA SOT-23		1		146770.24		KB		0.0135				0.0134

		S032-018		NPN darlington, medium power		2		113091.65		KB		0.0492				0.0631

		S032-037		MOSFET 50V 0.13A SOT-23		2		566155.82		KB		0.0215				0.0114

		S037-062		MSP430G2955 (REPL 2272) NLight		1		164023.3		KB		1.0625				0.98229

		S051-015		Side Actuated SMT Tact Switch		1		173212.03		KB		0.139				0.139

		S181-005		Nano Series, 62mA, Fast Acting		1		31642.65		KB		0.5702				0.34667

		U00099		WHSPR INSTALL INSTRUCTIONS		1		8249		DSY		0.09				0.09

		U012301		RING TERMINAL		3		84344		KB		0.0329				0.032

		U21044901		LBL RIBBON 0.429ft x Roll WAX (5.15 in)		0.562		0		EDP		0.0106				0.0106

		U21045001		LBL RIBBON 0.360 ft. x Roll WAX (4.33 in.)		0.458		0		EDP		0.0092				0.0092

		U2428		NUT 8-32 KEPS		1		440		DSY		0.0058				0.0058

		U2445		WIRE CONN 3 PORT		1		1041047		DSY		0.045				0.0445

		U33750		LENS SWO WHSL 2X2 21.937 X 9.281		2		895		DSY		4.54991				4.01032

		U33751		LENS SWC WHSL 2X2 21.937 x 3.718		1		959		DSY		2.27				2.18007

		U3840		SCR 8-32 X .25 PH WSHRD HD ZINC THDROLLING		3		1645389		DSY		0.0076				0.007

		U3841		SCR 8-32 X .250 PH WSHR HD GREEN GRD		2		517733		DSY		0.0084				0.0084

		U385511		SCR 8-18 X 1/4 SERRATED HWH TYPE B		30		161091		DSY		0.0067				0.0067

		U4015		STAPLE (PALLET) 5018-C .448 X .562		0.5		0		DSY		0.0008				0.0008

		U4431		BALLAST DISC WAGO 2 POLE W/O LEADS 873-902		1		109288.5		DSY		0.143				0.143

		U4567		TAPE 2 BROWN ANCHOR 539 180FT/ROLL		0.5		112320		DSY		0.018				0.018

		U544266		LBL THERMAL BLANK 1.75 X 3.00 (SM)		1		249605.9016		EDP		0.0029				0.0029

		U544269		LBL THERMAL BLANK 3.12 X 6.75 (LG)		1		150262.96358		EDP		0.0095				0.0095

		U880597		LBL UL BLANK WHTPOLY 1.75X3.25ROLL(2X1)		1		236999		EDP		0.02768				0.022

		U880603		LBL BLANK WHT POLY 3.00 X 1.25 ROLL		1		1737224.83816		EDP		0.0084				0.007

		U919905		WIRE 18 GA SOLID BLK ABWB TFN BULK		1		89307.32136		KB		0.0298				0.0261

		U919906		WIRE 18 GA SOLID WHT AAWB TFN BULK		1		928193.79725		KB		0.02874				0.0261

		U919907		WIRE ADWB TFN SPOOL 18GA GRN SOLID		3.48		354739.502		KB		0.02662				0.0261

		U919945		WIRE 18 GA SOLID BLU ALWB TFN BULK		4		727906.54166		KB		0.02901				0.0261

		U91998514		WIRE AGWB TFN SPOOL 18GA GRAY SOLID		4.5		661004.47332		KB		0.02821				0.0261

		U91998603		WIRE APWB TFN DRUM 18GA PURPLE SOLID		3		573588.48279		KB		0.02821				0.0261

		U91998616		WIRE 18GA SPOOL AFWB RED/WHITE		2.332		569191.2167		KB		0.02662				0.02662

		U91998645		WIRE AQWB TFN SPOOL 18 GA. WHT/BLACK SLD		2.332		497190.14639		KB		0.02662				0.02662

		U972001		WIRE TIE 10 IN.		1		7175		DSY		0.0056				0.00686

		U99057423		STRETCH WRAP MACH 20 80GA INTTAPE		0.5		0		DSY		0.0059				0.0045

		U99069736		PAINT TEXTURED LOW GLOSS WHITE		0.16		4400		DSY		2.5864				2.54

		U99069736		PAINT TEXTURED LOW GLOSS WHITE		0.552		4400		KB		2.5864				2.54

		U999401		LBL BLANK 2X2		1		43072.9		DSY		0.003				0.0029

		CALCULATED_TOTAL_FROZEN_COST		CALCULATED_TOTAL_CURRENT_COST

		78.00481		70.82183

		ROLLED_TOTAL_FROZEN_COST		ROLLED_TOTAL_CURRENT_COST

		73.14462		67.29378





IGOR Weight

				Grams		Pounds		Grams		Pounds				Conversion		454

		Rev. 5		Network				Device

		Max		148		0.33		146		0.32

		Mid		128		0.28		126		0.28

		Min		118		0.26		114		0.25



		Rev. 6		Network				Device

		Max		278		0.61		278		0.61

		Min		274		0.60		274		0.60



		Rev 7		Network

		Max		178		0.39

		Room		Network MID		1		0.281938326

				Network MIN		3		0.7797356828

				Device MID		0

				Device MIN		4		1.0396475771

						Total		2.1013215859





Carbon Coefficient Table



				Material		Embodied Greenhouse Gas Emissions (lbCO2e/lb)

				Steel		1.77a

				Aluminum		8.14a

				Copper		2.77a

				PET Sheet		5.76a

				HDPE		1.9a

				ABS		3.46a

				Wire (Copper and Insulation) 		41.8b

				Acrylic (PMMA)		15.4b

				Polypropylene (non-woven)		0.048c

				Cardboard		0.532d

				Electronics (Drivers, PCBA’s)		270.0e







Embodied Carbon of Virgin vs. Recycled Metals

Material
Carbon Coefficient (lbCO2e/lb) 

Virgin 100% Recycled
Steel 1.8 0.4

Aluminum 12 2.1



What is the recycled metal content of a luminaire?

Material Aggregate Recycled Content %
Sheet Steel 25-30% *
Die-Cast Aluminum 80% ^
Extruded Aluminum 54.2%`

• Use of recycled content is embedded in steel and aluminum manufacturing
• Specific percent of recycled content varies with fluctuating supply 

* Steel Recycling Institute

^ The Environmental Footprint of Semi-Fabricated Aluminum Products in North America

` Aluminum Extruders Council EPD

http://www.nerdsofsteel.com/wp-content/uploads/scrap-use-calcs.pdf
https://www.aluminum.org/sites/default/files/2022-01/2022_Executive-Summary_Semi-Fab_LCA.pdf
https://cdn.ymaws.com/www.aec.org/resource/resmgr/Sustainability/102.1_AEC_EPD_ThermallyImpro.pdf


2x2 Embodied Carbon Comparison…a 50% reduction!

Coefficients Typical 2x2 Sustainable 2x2
Material CO2e [lbs] CO2e [lbs] CO2e [lbs]
Steel 1.8 24.8 1.3
Aluminum 8.1 11.1 9.0
Driver Steel 1.8 0.8 0.8
ABS 3.5 0.5 0.0
Acrylic (PMMA) 15.4 37.3 0.0
PET 5.8 0.0 7.9
Wire 41.8 7.1 1.2
PCBA 270.0 119.8 24.0
Driver Electronics 270.0 108.0 108.0
Control 270.0 11.8 11.8
Cardboard 0.5 1.7 0.5

Totals 322.7 164.3

Structural

Optical

Electrical



• To create global consistency on how the embodied carbon 
of building services equipment, to include luminaires, can 
be assessed

• Includes several publications, digital tools, and free-to-all 
data-gathering forms

• Currently available for UK, Australia & New Zeeland,  
North American version expected July 2024

TM65 Embodied Carbon Calculation Methodology 

Upcoming Guides (ashrae.org)

https://www.ashrae.org/about/tfbd-upcoming-guides


DC2DC Embodied Carbon Reduction Potential



X 5 X 1

DC2DC Class 2

DCHUB InstallPower Packs

X 6

Line Voltage Class 1

X 48X 90

Line Voltage 
Connections

Line Voltage 
Connections

Low Voltage 
Connections

16% Embodied C02 
Reduction

Junction 
boxes 

Conduit

X10 100’s ft



DC2DC + Sustainable 2x2 Luminaire 
36% Embodied Carbon Savings for a 5800 sq/ft space

EPA Greenhouse Gas Equivalents
     
 

DC-DC

80 Fixtures material

Transportation 500mi

Total carbon saving
 
    
  

12,243 

12,668 
     
183  

25,094 lbs
 
 
 

Embodied 
CO2 Savings 
(lbs.)



How much do LED luminaires contribute toward the embodied carbon of a typical new building? 



Embodied Carbon 
make-up of a 
typical new office 
building

Superstructure
48%

Substructure
17%

Façade
16%

MEP
15%

Internal 
Finishes

4%

https://www.built-environment-networking.com/news/carbon-footprint-buildings/


Electrical =10-28% of MEP

 <5% of building total 
embodied carbon

Source:  Life Cycle Assessment of Mechanical, Electrical, and Plumbing in Commercial Office Buildings April 2019 Published by: The Carbon Leadership Forum 
Department of Architecture University of Washington www.carbonleadershipforum.org 

Superstru
cture
48%

Substructure
17%

Façade
16%

MEP
15%

Internal 
Finishes

4%

https://carbonleadershipforum.org/wp-content/uploads/2019/05/CLF-MEP-LCA-Report.pdf
https://carbonleadershipforum.org/wp-content/uploads/2019/05/CLF-MEP-LCA-Report.pdf


LED Luminaires = 10-28% of Electrical 

Source:  Life Cycle Assessment of Mechanical, Electrical, and Plumbing in Commercial 
Office Buildings April 2019 Published by: The Carbon Leadership Forum Department of 
Architecture University of Washington www.carbonleadershipforum.org 

~.5 - 1.5% of the total 
embodied carbon of a new high 

performance office building

10%+ for a renovation project

https://carbonleadershipforum.org/wp-content/uploads/2019/05/CLF-MEP-LCA-Report.pdf
https://carbonleadershipforum.org/wp-content/uploads/2019/05/CLF-MEP-LCA-Report.pdf
https://carbonleadershipforum.org/wp-content/uploads/2019/05/CLF-MEP-LCA-Report.pdf
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Gate to Grave Operational Carbon

Energy consumption during use stage has the highest 
lifecycle environmental impact for luminaires

https://www.eia.gov/energyexplained/use-of-energy/commercial-buildings.php


Lighting CO2 Emissions Reduction to Hit Net Zero by 2030

IEA, CO2 emissions and emissions intensity for lighting in the Net Zero Scenario, 2000-2030, IEA, Paris https://www.iea.org/data-and-statistics/charts/co2-emissions-and-emissions-intensity-
for-lighting-in-the-net-zero-scenario-2000-2030, IEA. License: CC BY 4.0

Need to reduce by two-thirds…    
while demand for lighting is growing!

 Decarbonize electricity generation
 Phase out older technologies in 

existing buildings
 Improve efficacy



Gate to Grave Operational Carbon
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Energy Efficiency
- Diminishing returns from LED transformation
- More work to optimize “Application Efficacy”

how well we deliver light to useful zones in combination with 
thoughtful lighting and controls design in support of a functional, 
healthy and inspiring space.  



Luminaire vs. 
Application Efficacy
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Luminaire vs. 
Application Efficacy



Lighting for Optimized Health & Wellness
Luminaire vs. Application Efficacy

Circadian impactful 
luminance is 

measured at the 
eye

Emphasis on 
luminous 
surfaces at eye 
level through the 
ceiling plane           
i.e., “Sky”

L

Lower levels 
of warmer 
cyan-deficient 
light

DAY NIGHT

Higher levels of 
High-Melanopic 
Cyan-rich light 
sources

Emphasis on 
lighting 
horizontal 
surfaces              
below eye-level 
i.e., “Fire Pit”

SPD illustration source: Bios Lighting

Timing/Duration (#1) + Intensity (#2) + Spatial Distribution (#2A) +  Spectrum (#3)
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Maximize life of LEDs & Electronics
-   Quality Components
- Reliable/repeatable Manufacturing Processes
- Robust Circuit Design
- High Efficiency/Lower heat generation & Good Thermal 

Management
- 100 C drop doubles life

Gate To Grave Embodied Carbon

Mfg. Warranty          L70

https://www.energystar.gov/sites/default/files/Luminaires%20V2.2%20Final%20Specification.pdf
https://www.designlights.org/solid-state-lighting/qualification-requirements/technical-requirements-V5-1/
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Maximize life of LEDs & Electronics

Modularity & Field Serviceability
- Easily replaceable light engine
- Easily replaceable, field programmable drivers
- Other components easily replaceable & serviceable
- Readily available replacements parts
- Readily available technical and warranty information

- QR Codes, in BIM models, etc.
- Remote Monitoring/preventative maintenance

Gate To Grave Embodied Carbon

https://www.energystar.gov/sites/default/files/Luminaires%20V2.2%20Final%20Specification.pdf
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Maximize life of LEDs & Electronics
Modularity & Field Serviceability

Design for Disassembly (DfD)
- Easy to separate & identify reusable, recyclable or          

bio-degradable components

- Good News  Up to 60% of Steel & 75% of Aluminum in 
products get recycled…and they are infinitely recyclable

- Bad News According to EPA only 6% of Electronics & 
less than 10% of plastics get recycled

Gate To Grave Embodied Carbon
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Maximize life of LEDs & Electronics
Modularity & Field Serviceability
Design for Disassembly (DfD)

Alternative Business Models
- Lighting as a Service (LaaS)
- Take Back Refurbish/Reuse & Recycle Programs
- Marketplaces for secondhand luminaires

Gate To Grave Embodied Carbon
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Maximize life of LEDs & Electronics
Modularity & Field Serviceability

Design for Disassembly (DfD)
Alternative Business Models

Gate To Grave Embodied Carbon



TM66 Circular Economy Digital Assessment Tool

• Assesses circularity attainment in 4 categories:
• Product Design
• Manufacturing
• Materials
• Ecosystem

• Manufacturer “Make” survey: 78 attributes
• Specifier “Specify” survey: 26 attributes 

• when “Make” assessment not available

https://www.cibse.org/News-and-Policy/November-2021/TM66-Creating-a-circular-economy-in-the-lighting
https://www.cibse.org/News-and-Policy/November-2021/TM66-Creating-a-circular-economy-in-the-lighting


TM66       Example Questions
Third party verification 
scheme now available to 
manufacturers in the UK

https://www.cibse.org/News-and-Policy/November-2021/TM66-Creating-a-circular-economy-in-the-lighting
https://www.thelia.org.uk/page/TM66_Circularity
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Materials Responsibility



Government Regulations and Directives

• US mandatory regulations
• EPA Toxic Substances & Control Act (TSCA)

• Reporting, record- keeping, testing & restrictions specific “forever” chemicals 
including PCBs, asbestos, radon, & lead

• State and local regulations 
• i.e., California Prop 65 requires warnings on about exposures to chemicals known to 

cause cancer, birth defects or other reproductive harm

• European directives that global suppliers generally comply with
• Restriction of Hazardous Substances (RoHS)

• Restricts use of hazardous substances in electrical/electronic products
• Registration, Evaluation, Authorization & Restriction of Chemicals (Reach)

• Identify and manage risks of all chemical substances



Hazardous substances commonly found in building products

Source:  Healthy Building Network



Source:  Living Building Challenge

Wire Insulation

LED Drivers

The living Building Challenge 

Red List

Worst in Class 
materials found 

in building 
products that 
area known to 
pose serious 

risks to human 
health & greater 

ecosystems

Additives

Additives

Additives

Additives Additives



• Both Credible
• Both an enormous 

commitment of 
manufacturer & supply 
chain partner time & 
resource to obtain and 
maintain

HPDs & Declare Labels



Manufacturer’s Letter 

• Most not credible or compliant with 
building certification program 
requirements

• Not possible to really know what is 
in your product if you don’t do the 
investigative work!



• Incandescent socketed pendant…excludes LED lamp
• Remote driver fixture…still requires a driver like other fixtures
• A fixture component i.e., aluminum extrusion or felt panel…Whooptie do!

May check the box…but viewed wholistically luminaires are not without Red List ingredients

?



LBC, LEED  & WELL “Materials” Program Requirements

Standard Category Section Credit
Required or 

Optional
# of 

Points Luminaire Related Requirements Summary

LBC v4.0 Material 
Petal

I-12 (Core) 
or 

I-13/14/15
(Energy Petal 
or full Living 
Certification)

Responsible 
Materials Required N/A

-One Declare labeled product per 200 square meters
-All non-Declare manufactures requested to provide letter 
disclosing ingredients & identifying Red List content
-20% of const. materials sourced w/in 500 KM of site
I-13= 90% by cost Red List Free
I-14 = I-12 + Use Living Product Challenge certified products
I-15 = Local sourcing:20%-500KM/ 30%-1000KM/ 20%-5000KM

LEED v4.1

Building 
Product 

Disclosure & 
Optimization

MI  Option 1 Material Ingredient 
Reporting Optional 1 

-Min 20 products disclose chemical inventory to at least .1% 
(1000 ppm) using one of several approved formats including 
HPD, Declare Label or publicly available inventory provided by 
manufacturer identifying hazardous ingredients.  
-Products w/ third party verified data count as 1.5 products
-Products sourced w/in 100 miles of site count as 2 products

MI  Option 2 Material Ingredient 
Optimization Optional 1 -Min 5 products with compliant material ingredient optimization 

report or action plan

WELL v2 Materials

X07 
Part 1

Material 
Transparency

Optional 1

-Min 25 (or 50%) of products disclose chemical inventory to at 
least .1% (1000 ppm) using one of several approved formats 
including HPD, Declare Label or publicly available inventory 
provided by manufacturer identifying hazardous ingredients. 

X07 
Part 2 Optional 1

-Min 15 products disclose chemical inventory to a more granular 
.01% (100ppm) using HPD, Declare Label or manufacturer’s 
inventory

X07 
Part 3 Optional 1 -Min 15 products have chemical inventory verified by third party

X08
Part 1 Material 

Optimization

Optional 1 -Min 25 products disclose chemical inventory to .01% (100ppm) 
and have no hazardous contents (i.e. Red List, etc.).

X08
Part 2 Optional 1 -Min 15 products Cradle to Cradle or Living Product Challenge 

Certified

https://living-future.org/lbc/
https://www.usgbc.org/credits/new-construction-core-and-shell-schools-new-construction-retail-new-construction-data-20
https://v2.wellcertified.com/wellv2/en/materials/feature/7


LBC, LEED  & WELL “Materials” Program Requirements

Standard Category Section Credit
Required or 

Optional
# of 

Points Luminaire Related Requirements Summary

LBC v4.0 Material 
Petal

I-12 (Core) 
or 

I-13/14/15
(Energy Petal 
or full Living 
Certification)

Responsible 
Materials Required N/A

-One Declare labeled product per 200 square meters
-All non-Declare manufactures requested to provide letter 
disclosing ingredients & identifying Red List content
-20% of const. materials sourced w/in 500 KM of site
I-13= 90% by cost Red List Free
I-14 = I-12 + Use Living Product Challenge certified products
I-15 = Local sourcing:20%-500KM/ 30%-1000KM/ 20%-5000KM

LEED v4.1

Building 
Product 

Disclosure & 
Optimization

MI  Option 1 Material Ingredient 
Reporting Optional 1 

-Min 20 products disclose chemical inventory to at least .1% 
(1000 ppm) using one of several approved formats including 
HPD, Declare Label or publicly available inventory provided by 
manufacturer identifying hazardous ingredients.  
-Products w/ third party verified data count as 1.5 products
-Products sourced w/in 100 miles of site count as 2 products

MI  Option 2 Material Ingredient 
Optimization Optional 1 -Min 5 products with compliant material ingredient optimization 

report or action plan

WELL v2 Materials

X07 
Part 1

Material 
Transparency

Optional 1

-Min 25 (or 50%) of products disclose chemical inventory to at 
least .1% (1000 ppm) using one of several approved formats 
including HPD, Declare Label or publicly available inventory 
provided by manufacturer identifying hazardous ingredients. 

X07 
Part 2 Optional 1

-Min 15 products disclose chemical inventory to a more granular 
.01% (100ppm) using HPD, Declare Label or manufacturer’s 
inventory

X07 
Part 3 Optional 1 -Min 15 products have chemical inventory verified by third party

X08
Part 1 Material 

Optimization

Optional 1 -Min 25 products disclose chemical inventory to .01% (100ppm) 
and have no hazardous contents (i.e. Red List, etc.).

X08
Part 2 Optional 1 -Min 15 products Cradle to Cradle or Living Product Challenge 

Certified

Only a limited number of all 
products used in a project 

require material transparency to 
meet program requirements

https://living-future.org/lbc/
https://www.usgbc.org/credits/new-construction-core-and-shell-schools-new-construction-retail-new-construction-data-20
https://v2.wellcertified.com/wellv2/en/materials/feature/7


Lighting Related Sustainable Building Certification Elements

LEED LBC WELL

Mfg. 
Driven

Luminaire 
Design

Material Sourcing/Ingredient Disclosure X X X
Life Cycle Assessment X x x

Specifier 
Driven

Lighting 
Performance 

& 
Application

Energy Performance (lighting + controls) X X
Visual Lighting Design/Light Quality X X

Occupant Controlled Lighting Scenes X X
Daylighting & Views X X X

Circadian Lighting Design X
Acoustic Performance (luminaire can contribute) x x

Light Pollution X



Analytical Methodology tracking emissions released into air, water & soil over the life of a product
Life Cycle Assessment (LCA)   

 Theoretically enables accurate product comparisons
 Can guide manufacturers to identify areas of improvement

LEED
1 Point

ASHRAE 189.1 Std for High Performance Green Buildings
Requires min of 10 products w/ <125% of industry average GWP

https://www.environdec.com/home


EPD Life Cycle Assessment Impact Categories

https://www.environdec.com/home


EPD Life Cycle Assessment Process
Time and Resource intensive…very challenging to scale to a large stable of luminaires

Many industry challenges to scale EPDs in a meaningful and comparable way:
 High per fixture time and cost
 North American luminaire category rules still in development
 Numerous inconsistencies hinder accuracy/comparability

 Underlying data: Secondary vs. Primary vs. Averages from different Public & Proprietary sources
 Different analysis software using different methodologies 
 Different interpretations of how to collect/estimate/validate inputs

 Outsized 97%+ lifecycle impact of site-specific energy use vs. the manufacture of the luminaire

https://www.environdec.com/home


• Coming Soon…Industry Wide (IW) EPDs
• For 2x2s, 4’ Linear, Downlights, Cylinders & Post Tops

• Aggregated data from multiple manufactures
• Acceptable to apply toward earning 1 Point for EPDs in LEED
• Will enable lighting system carbon calculations

EPD Life Cycle Assessments are work in process…

https://www.environdec.com/home
https://www.pnnl.gov/
https://www.greenlight-alliance.com/
https://lca-calc.com/
https://smartepd.com/


Simplified “Scoring” Systems are useful proxies to full life cycle assessments

TM65
Embodied 

Carbon 
Calculation

Methodology

TM66
Circular 

Economy 
Assessment 

Method

Charted Institution of Building Services Engineers

https://www.cibse.org/News-and-Policy/November-2021/TM66-Creating-a-circular-economy-in-the-lighting


Product Development Sustainability Wheel
Framework to guide a manufacturer’s sustainable product design efforts

• Establishes key performance 
metrics and goals for 
achievement in each area of 
influence for sustainability

• Integrate as part of the design 
criteria used to develop a product

• Adopt simple, practical, cost-
effective tools to help guide, 
measure & communicate 
attainment

• i.e., TM65 & TM66

Material Health



Replace printed instruction 
sheets with QR codes linked 
to electronic version

Low Hanging Embodied 
Carbon Fruit



• 45’ tall, 8” diameter pine tree produces 10,000 sheets or twenty 500 sheet reams1

• 40% of commercially cut timber is used to produce paper resulting in an almost 10% decrease in 
tree cover since 2002…deforestation accounts for 25% of human-caused greenhouse gas 
emissions3

• The paper industry consumes 4% of the world’s energy2

• The paper industry is responsible for 9% of total manufacturing carbon emissions
• Pulp & Paper is the 3rd largest polluter of air, water & soil…chlorine-based bleaches are used 

during production and when paper rots it emits methane gas which is 25 times more toxic than 
CO2.2

• Paper accounts for approximately 26% of total waste at landfills including approximately 45% of 
all office printed paper3

• One 8-1/2” x 11” sheet of paper requires 10 liters of water to produce2

Facts about the environmental impact of paper:

1. How much paper comes from one tree? Ribble
2. The World Counts:  A useful but wasteful product 

4. Paper in Business, Tonerbuzz.com
3. The environmental impact of using paper, Institute of Ecolonomics

https://ribble-pack.co.uk/blog/much-paper-comes-one-tree
https://www.theworldcounts.com/stories/Environmental_Impact_of_Paper_Production
https://www.tonerbuzz.com/facts-about-paper/
https://ecolonomics.org/the-environmental-impacts-of-using-paper/


• Eliminate 1.5 Billion sheets of paper printed annually for instruction sheets by 
North American luminaire manufacturers

• ~250 Million luminaires shipped per year x average 6 pages each

The Opportunity



• Save 150,000 trees that produce enough oxygen to support 450,000 people1

• Preserve 15 billion liters of water

• Save 230 billion kilojoules (kJ) of energy2 equivalent to 38,000 barrels of oil3

• Eliminate 26 million pounds of CO2 emissions4 , which would offset the 
annual emissions from 3.5 million passenger vehicles5

• Make a small dent in the overall environmental impact of paper 
production…and set a big precedent for others in the electrical & allied 
industries to follow 

Eliminating the use of 1.5 Billion sheets of paper could…

1. The World Counts:  A useful but wasteful product 
2. Energy Use of Print vs. Electronic Media
3. Kilojoules to Barrels Of Oil Equivalent | Kyle's Converter
4. HP Carbon Footprint Calculator
5. Natural Resource Canada Greenhouse gas equivalency calculator

https://www.theworldcounts.com/stories/Environmental_Impact_of_Paper_Production
http://large.stanford.edu/courses/2010/ph240/pydipati1/#:%7E:text=The%20total%20approximate%20processing%20energy%20required%20for%20producing,%28processing%20energy%29%20in%20the%20US%20in%201994%2C%20which
http://www.kylesconverter.com/energy,-work,-and-heat/kilojoules-to-barrels-of-oil-equivalent
http://h30248.www3.hp.com/cfc/index.html#home
https://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/calculator/ghg-calculator.cfm#results


• Principles of a Circular Economy
• Elements of Sustainability:  Material Responsibility, Embodied Carbon, 

Operational Carbon & Workplace Social responsibility
• Corporate Sustainability Reports & Carbon Neutrality/Net Zero Declarations 

are good indicators of environmentally responsible companies
• Embodied Carbon vs. Operational Carbon and the variables that drive 

reductions
• Material Transparency Health Product Declaration (HPD) or DECLARE Label
• Life Cycle Assessments to characterize environmental impacts in a 

meaningful/comparable/scalable way is challenging & still evolving
• Simplified scorecards like TM65 carbon calculator & TM66 Circular economy 

assessment can be very helpful in assessing and communicating a product’s 
sustainable/circular attributes

Summary



This concludes The American Institute of Architects Continuing 
Education Systems Course

scott.roos@acuitybrands.com
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