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With LEDs and advanced lighting controls quickly maturing and prices for both 

dropping steadily, numerous additional opportunities for cost-effective lighting 

upgrades are now accessible. Join us for an engaging hands-on update that details 

the latest in LED technology and provides a glimpse into the future of the imminent 

LED lighting revolution that is upon us. Find out what is new with lighting controls, as 

wireless options now abound and are getting more economical each day, in great 

part because of how easily they integrate with LEDs. We'll explore a wide variety of 

the best and most challenging lighting upgrade opportunities, review some example 

case studies for each and give you an opportunity to see and play with some of the 

best-available products on the market. Don't miss this opportunity to get all your 

lighting questions answered during this exciting time for lighting. 

Course 

Description 



Learning 

Objectives 

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

.. understand the latest technologies in lighting controls and wireless options, and how 

easily they integrate with LEDs. 

 

.. consider the application, project requirements and goals, key considerations, and 

solution comparisons when choosing appropriate lighting through the evaluation of a 

number of case study examples. 

 

.. implement the best solution for new or retrofit lighting installations by exploring a wide 

variety of the best and most challenging lighting technologies. 

 

.. compare LED options to other viable options, and understand appropriate applications 

for Troffer, Interior Highbay, Lamp and Downlight, and Exterior HID. 
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Agenda 

 What technologies and strategies where? 

 

 Four Critical Retrofit Application Case Studies 

 Troffer Retrofits 

 Interior Highbay Retrofits 

 Lamp and Downlight Retrofits 

 Exterior HID Retrofits 

 

 Lighting Controls Opportunities 

 

 New Construction Opportunities 
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Application Case Studies 

 Application 

 Building Types 

 Existing Technologies 

 Efficient Technologies 

 Project Requirements & Goals 

 Meet Customer Goals  

 Trade Ally Goals 

 Program Goals 

 Key Considerations 

 Bottom Line: Solution Comparisons 

 Customer Cost of Electricity 

 Project Savings 

 Trade Ally Sales Revenue 

 Important Dates 
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Case Study: Troffer Retrofit 
Commercial Office, Education, Healthcare, Others 



Application: Troffer Retrofits 
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 Existing Technology Savings Potential  

 Ideal: T12 

 Good: Standard T8 or T12 Electronic 

 Possible: High-Performance T8 or T5 
 

 Efficient Technology Savings Potential 

 Best: LED Troffer or Kit with Integrated Controls  

 Great: LED Troffer or Kit 

 Good: High-Performance T8 w/ Advanced Optics 

 Caution: LED T8 Replacement Lamps 
 

 

 



Troffer Requirements and Goals: Prioritized 

12 

 Meet Customer Goals  

 Light levels and uniformity 
 IES 

 Client perceptions 

 Cost-effectiveness 
 Energy and demand savings 

 Employee productivity 

 Aesthetics - Sales 

 PR 
 

 Trade Ally Goals 

 Good sales and profit margin 

 Reputation and repeat 

business 



Troffer Key Considerations 
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 Age of Occupants 
 Some applications require adjustments 

 Think schools and nursing care 

 

 Don’t forget about the walls 
 Vertical footcandles 

 Uniformity 

 

 The Cheaper the …? 
 Ask why 

 Compare Apples to Apples 

 Weigh company history and reputation 

 Think longer term 

 

 Be Objective 
 Watts are Watts 

 Footcandles are Footcandles 

 

 Think Integrated Controls 

 



Bottom Line: Office Building Troffers* 

Bottom Line Lower Initial Cost Deepest savings Better Option 
Proceed with 

Caution 

Customer  Cost 

of Electricity 
$0.0284 per kWh $0.0276 per kWh $0.0278 per kWh $0.024 per kWh 

Project Savings 

(MWh; %) 

27 MWh; 

62% 

36 MWh; 

82% 

29 MWh; 

66% 

27 MWh; 

61% 

Example** 

Incentive Levels 

$15/fixture; 

$1,500 project 

$62/fixture; 

$6,200 project 

$54/fixture; 

$5,400 project 

$38/two lamps; 

$3,800 project 

Important Dates Inferior in 2015 
Best Option in 

2015 

Best non-control 

Option in 2015 

Lighting Quality?; 

Lower initial cost 

Super T8 LED T8 Lamp 
LED Troffer        

or Kit 
LED Integrated 

Controls 

* Small Office example: Retrofit of 100 four-lamp standard electronic T8 fixtures 

** Estimates for illustration ONLY using Efficiency Works Rebate Application (v1.2); Consult program team for your project  14 



Case Study: Interior Highbay Retrofit 
Warehouse, Manufacturing, Gym, Retail, Others 



Application: Interior Highbay Retrofit 
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 Existing Technology Savings Potential  

 Ideal: High Pressure Sodium, Metal Halide, or Pulse Start MH HID 

 Good: T12 Magnetic 

 Possible: T8 or T5HO 
 

 Efficient Technology Savings Potential 

 Best: LED Highbay with Integrated Controls  

 Great: LED Highbay 

 Good: High-Performance T8 

 Good: T5HO with reduced-wattage lamps 
 

 

 



Interior Highbay Requirements and Goals 

17 

 Meet Customer Goals  

 Light levels and uniformity 
 IES 

 Client perceptions 

 Cost-effectiveness 
 Energy and demand savings 

 Employee productivity/safety 

 Aesthetics - Sales 

 PR 
 

 Trade Ally Goals 

 Good sales and profit margin 

 Reputation and repeat business 

 

v 

v 



Interior Highbay Key Considerations 
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 Maintenance Good Selling 

Point 
 Those ceilings are HIGH 

 

 Delivered Footcandles 
 Know what you need 

 Speak to Uniformity 

 All Highbay/Lowbay jobs            

are not created equal 

 

 Controls Opportunities 
 Big opportunities with Granular 

Control 

 Both demand and energy 

 Task Tuning/Lumen      

maintenance alone may justify 

 



Bottom Line: Interior Highbay* 

Bottom Line Okay Option in 2015 
Big savings; Best 

w/ Low Occupancy 

Most Cost-

effective Option 
Good Option 

Customer  Cost 

of Electricity 
$0.0177 per kWh $0.0189 per kWh $0.0137 per kWh $0.0182 per kWh 

Project Savings 

(MWh; %) 

106 MWh; 

67% 

127 MWh; 

80% 

95 MWh; 

60% 

85 MWh; 

53% 

Example** 

Incentive Levels 

$220/fixture; 

$22,000 project 

$250/fixture; 

$25,000 project 

$95/fixture; 

$9,500 project 

$90/fixture; 

$9,000 project 

Important Dates 
Prices drop & 

Savings Up in 2015 

Best Option in 

2015 if Applies 

Think LED & 

Controls in 2015 

Think LED & 

Controls in 2015 

LED Highbay 
T5HO Reduced-

Wattage Lamps 

High-

Performance T8 

LED Highbay w/ 
Integrated Controls 

* Medium Warehouse example: Retrofit of 80 Metal Halide (400W) Luminaires 

** Estimates for illustration ONLY using Efficiency Works Rebate Application (v1.2); Consult program team for your project 
19 



Case Study: Lamp/Downlight Retrofit 
Ubiquitous Indoors for Commercial and Residential 



Application: Lamp and Downlight Retrofits 
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 Existing Technology Savings Potential  

 Ideal: Incandescent 

 Good: Halogen or Halogen IR 

 Possible: CFL 
 

 Efficient Technology Savings Potential 

 Best: LED Trim Kits* 

 Great: LED Lamps 

 Not Recommended: CFLs 
 

 

* LED Downlight or Pendent Luminaires for High Ceilings 



Lamp and Downlight Requirements and Goals 
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 Meet Customer Goals  

 Light levels and uniformity 
 IES 

 Client perceptions 

 Cost-effectiveness 
 Energy, demand and Maintenance             

savings 

 Employee productivity and opinion 

 Aesthetics - Sales 

 PR 
 

 Trade Ally Goals 

 Good sales and profit margin 

 Reputation and repeat business 



Lamp and Downlight Key Considerations 
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 Maintenance Savings 
 Don’t leave it out of equation 

 Shifting baselines to Halogen IR and CFL 

 

 Don’t forget about CFLs… 
 AS A BASELINE 

 Maintenance savings is driver 

 Don’t pass up a socket 

 

 EASY sale 
 Use these to drive the program savings         

and activity you need 

 

 Trim Kits have longer EUL 
 Means greater net benefits for program 

Don’t just stick in lamp ‘cuz it is easy 

 

 Controls will come for these too! 

 



Bottom Line: Lamps and Downlights* 

Bottom Line 
Best Option where 

Trim Desired 

Best Option where 

No Trim Needed 

Inferior Option, in 

particular pin-base 

Customer  Cost 

of Electricity 
$0.010 per kWh $0.012 per kWh $0.018 per kWh 

Project Savings 

(MWh; %) 

69 MWh; 

78% 

69 MWh; 

78% 

55 MWh; 

62% 

Example 

Incentive Levels 

$17/fixture; 

$4,250 project 

$17/fixture; 

$4,250 project 

$24/fixture; 

$6,000 project 

Important Dates 
Best option now; 

Longer EUL 

Great option now if 

don’t need trim 

No longer best 

option 

LED Trim Kit CFLs LED Lamp 

* Small Retail : Retrofit of 250 Halogen IR Lamps and Downlights 

** Estimates for illustration ONLY using Efficiency Works Rebate Application (v1.2); Consult program team for your project 
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Case Study: Exterior HID Retrofit 
Parking Lots, Garages, Wallpacks, Canopies, Others 



Application: Exterior HID Retrofits 
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 Existing Technology Savings Potential  

 Ideal: High Pressure Sodium, Metal Halide or Mercury Vapor HID 

 Great: Halogen 

 Possible: CFL or T5HO 
 

 Efficient Technology Savings Potential 

 Best: LED Luminaire with Integrated Controls  

 Great: LED Luminaire 

 Good: LED Retrofit Kit (Caution) 
 

 

 



Exterior HID Requirements and Goals 

27 

 Meet Customer Goals  

 Light levels and uniformity 
 IES 

 Client perceptions 

 Cost-effectiveness 
 Energy and demand savings 

 Safety 

 Aesthetics – Sales and PR 

 Codes/Ordinances 
 Dark Sky MLO 

 

 Trade Ally Goals 

 Good sales and profit margin 

 Reputation and repeat business 

v 



Exterior HID Key Considerations 
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 Maintenance Selling Point 
 Poles are HIGH 

 Streetlighting can be monitored 

 

 Delivered Footcandles 
 Know what you need 

 Speak to Uniformity 

 Exterior light levels are LOW,               

don’t over light areas 

 

 Get them while their hot 
 Find the projects before they get   

converted 

 Market saturation will occur quickly 

outdoors – particularly in key niches 

 



Bottom Line: Exterior HID* 

Bottom Line 
Deepest Savings 

where Applicable 

Great Option if No 

Controls 

Proceed with 

Caution 

Great Option; Can 

Add Controls 

Customer  Cost 

of Electricity 
$0.020 per kWh $0.023 per kWh $0.013 per kWh $0.008 per kWh 

Project Savings 

(MWh; %) 

290 MWh; 

64% 

242 MWh; 

54% 

234 MWh; 

52% 

26 MWh; 

76% 

Example 

Incentive Levels 

$260/fixture; 

$52,000 project 

$230/fixture; 

$46,000 project 

$220/fixture; 

$44,000 project 

$165/fixture; 

$4,950 project 

Important Dates 
Best option now if 

controls 

Best option now if 

no controls 

Some decent 

options, but careful 

Best option now; 

Good w/ controls 

LED Retrofit Kit 
LED Luminaire: 

Wallpack 

LED Luminaire: 

Parking Lot 

* Parking lot example: Retrofit of 200 Metal Halide (400W) Heads plus 30 Wallpacks (250W) 

** Estimates for illustration ONLY using Efficiency Works Rebate Application (v1.2); Consult program team for your project 
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LED Luminaire   

w/ Controls 



Case Study: Lighting Controls 
Ubiquitous 



Application: Lighting Controls 
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 Existing Technology Savings Potential  

 Ideal: Intermittent Use Areas with Daylight Contribution 

 Good: Intermittent Use Areas or Daylight Contribution Only 

 Possible: High-use areas with integrated controls  
 

 Efficient Technology Savings Potential 

 Best: Integrated Controls Built into Luminaire 

 Wireless communications help with commissioning and wiring costs 

 Size matters 
 

 

 

2.2 mm 

2.2 mm 

To Scale 

1” 



Application: Lighting Controls 
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 Efficient Technology Savings Potential 

 Best: Integrated Controls Built into Luminaire 
 

 

 

Bottom Line 

Use in all New 

Construction; 

Carefully consider in 

all Retrofits 

Use in all projects in 

all intermittent spaces 

Use in all dusk-to-

dawn applications w/ 

intermittent (low night) 

traffic 

Savings from 

Efficient Tech (%) 
40% to 60% 50% to 80% 40% to 60% 

Office 
Parking 

Garage/Lot 
Warehouse 



Wireless (or Low Volt) Controls with LED Retrofits 

 Additional Energy Savings 

 Flexibility 

 Scalability 

 Ease of Installation 

 low voltage almost as easy 



Lighting Controls & Control Strategies 

 New controls technologies offer flexibility at 

reasonable price 

 Enables getting all “the juice out of the orange” 

 Best candidates 

 Spaces with no local switching 

 Spaces with variable occupancy 

 

 



Leveraging Multiple Control Strategies 



Leveraging Multiple Control Strategies (Cont.) 



How deep can controls go? 



Case Study: New Construction 
Indoor and Outdoor Spaces with LPD Requirements 



Application: New Construction 
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 Existing Technology Savings Potential  

 Ideal: Buildings or Spaces with Higher LPD Allowances 

 Great: Any building that is a good target for LEDs and controls 

 Good: Any building or space with LPD requirements 
 

 



100,000 SqFt Office Lighting Example 

 

 

 

 

 

 

 
 

Bottom Line 
Previous Industry 

Practice 

Biggest Savings; Best 

Option Now 
Good Option 

Watts/SqFt 
0.7 

1600 Luminaires 

0.5** 

1500 Luminaires 

0.6 

1500 Luminaires 

Project Savings* 

(MWh; %) 

163 MWh; 

~ 35% 

279 MWh; 

~ 60% 

192 MWh; 

~ 41% 

Super T8 w/ Few     

Occ Controls 
LED Troffer/Kit w/ 

Few Occ Controls 
LED Integrated 

Controls 

* Using ASHRAE 2009/IECC 2009 as Baseline; ** Effective W/SqFt 

Code Lighting 

Power Density 

(W/ft2) Baselines 

IECC 2009 

ASHRAE 90.1-2007 

IECC 2012 

ASHRAE 90.1-2010 

IECC 2015 

ASHRAE 90.1-2013 

1.0 0.9 0.8 



Questions? 

Kyle Hemmi 

512.416.5966 

KHemmi@CLEAResult.com 
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