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Presentation Objective
1. Reiterate importance of lighting control as a tool for 

reducing energy consumption and peak demand
2. Define “intelligent” addressable lighting control systems, & 

compare/contrast with localized lighting controls
3. Point out specific advantages of addressable networked 

lighting controls
4. Identify other advantages of addressable lighting controls 

(e.g. life safety, productivity, patient recovery, etc).
5. Review case studies that show overall savings of between 

68% to 74% 
6. Q & A session 
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Outline
• Presentation Objective
• Lighting as an Opportunity for Significant Savings
• Lighting Energy Management Strategies
• Definition of Addressable Lighting Controls
• Advantages of Addressable Lighting Controls
• Addressable Lighting Controls & Intelligent Buildings
• Non-Energy Related Benefits
• Case Studies
• Conclusions
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Advanced Lighting Controls Not New…
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… in Use Since Early 1980’s
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“All lighting should be dimmable 
and addressable…”
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Stephen Selkowitz, Chairman, Building Technologies 
Department at Lawrence Berkeley National Laboratory 



Other Reasons to Consider 
Addressable Lighting Controls
Meeting the Federal Governments Energy Mandates

• Energy Independence and Security Act of 2007
• 30% energy reduction by 2015

• E.O. 13423
• 3% reduction yearly through 2015
• Established High Performance and Sustainable Buildings Guidance

• E.O. 13514
• Establishes GHG emissions as metric and increases renewable requirements

• Best Practices for GSA High Performance Green Buildings
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GHG Emissions – The Case  For 
Addressable Lighting Controls
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Cost of CO2 Abatement

• Graph demonstrates relative CO2 
abatement to cost required to 
implement the strategy

• Items below the curve have a 
negative cost or in essence provide 
an economic payback

• Lighting systems fall to the 
extreme left of this curve making 
them a good candidate for high 
abatement and strong payback



Lighting – One BIG Opportunity
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 On average, lighting accounts for 
one-third of  energy use in office 
buildings, and thus often dominates 
the opportunity for energy savings 
among all  electrical systems 

– Buildings consume more than one-
third of the total primary energy used 
in the USA

– About two-thirds of a building’s 
primary energy use is attributed to 
electricity [1],[5],[6]



Lighting – One BIG Opportunity con’t
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 <20% of commercial & institutional 
construction uses some form of lighting 
control (relay switching and/or 
occupancy sensors). (NEMA March 2010)

 79M sq ft of existing commercial and 
institutional floor space, addressable 
lighting controls = 0.15% ?



Lighting – One BIG Opportunity con’t
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 Lighting load reduction measures 
traditionally restricted to high 
performance lamps/ballasts, large 
area conventional low voltage relay 
switching & controls, and occupancy 
sensors.

 Lighting has historically not been 
considered to be a “controllable” 
building load for demand 
management purposes



Challenges With Conventional Controls
 No ability to address & control individual  fixtures or small lighting zones

– Zoning restricted to lighting circuits or quadrants
 No workspace or task specific control

– i.e. tuning light levels based on use
 Lack of centralized “intelligence” to allow deployment of combined energy 

management strategies 
 Limited ability to integrate or share data with other building systems such as HVAC, 

Security, and Fire/Life Safety
 Lack of granular (small zone) control increases cost to reconfigure lighting when 

space needs to be reconfigured
 Lack of granular (small zone) control eliminates ability to provide personal control 

and the associated benefits (energy savings and productivity improvements)
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Six Smart Strategies

13

DIM

DIM
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What Are Addressable Lighting Controls?
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• The ability to address and control each fixture 
individually, or small groups of fixtures (zones)

• Control zones defined by software (not via 
physical wiring or circuiting) 

• Increased use of dimming ballasts
• Change peripheral devices ( occupancy 

sensors, photo sensors & wall controls)  from 
physically hard-wired “switches” to input control 
devices

• All devices have a unique IP address,  are 
networked and centrally controlled through a 
central software interface.

• Integrate with BAS & other building systems 
(life safety, elevator & access control, etc.)



Making a Lighting Fixture “Addressable”
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 Option A – Use 0-10V dimming 
ballasts or LED driver + external 
digital input/output module (IOM)

 Option B – Use DALI digital 
dimming ballast or LED driver (when 
available) and DALI bridge



0-10V vs. DALI
• COST: 

– 0-10V + Digital IOM is less expensive than DALI (but cost 
differential dropping) per controlled fixture

– 0-10V + Digital IOM will always be less expensive per project 
UNLESS every fixture must be controlled separately

• FLEXIBILITY: DALI by default provides fixture level control
• MAINTENANCE: Replacing DALI ballasts may require 

rezoning & reprogramming
• LED Upgrade: Digital IOM works with future 0-10V LED 

drivers; DALI LED fixtures will require DALI LED drivers
16



Addressable Leverages Software…
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• An example illustrating the Graphical User Interface (GUI) for an  “Addressable 
Lighting Control System”.

• Once installed, commissioning and administration of the entire system can be 
performed via the front-end software. 



Some Advantages..
1. Share and/or analyze data and make more intelligent 

decisions
– Shares occupancy sensors with BAS system
– Change sensor time-outs based on actual data
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Some Advantages.. con’t
2. Connectivity between lighting zones, sensors, & switches 

across a building or campus provides new opportunities
– Demand response/load shed
– Emergency notification services
– Integration with shading systems
– PC-based personal control
– Auto-extend of after-hours lighting

based on virtual occ. sensors
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Some Advantages.. con’t
3. Energy-saving strategies are additive, thus maximizing savings 
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Energy Management 
Strategies

Lighting energy savings due to Addressable Lighting Controls Average Savings by 
Strategy *

Multi-Tenant
office 
building 
(300,000 ft.2)

Headquarters 
of a major 

entertainment 
company 

(400,000 ft.2) 

Hospital 
Administration
Building (175,000 
ft.2)

Major sports 
complex
(1.3 million ft.2)

Smart Time scheduling 13.91% 8.91% 22.2% 24.01% 15 - 25%

Daylight Harvesting 0.60% 3.96% 8.15% 3.4% 20 - 50%

Task Tuning 9.0% 10.95% 13.24% 5.32% 10 - 25%
Occupancy Control 31.3% 24.94% 25.38% 37.21% 20 - 43%

Personal Control 6.12% 10.64% 1.8% 2.1% 7 - 23%

Variable Load Control 0.03% 4.65% 3.2% 5.1% 0 - 5%

Cumulative savings 
due to Addressable 
Lighting Controls

60.96% 64.05% 73.97% 77.14%



Hospital Administration Building 
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Some Advantages.. con’t
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4. Detailed Presentation of Information & Results 

Energy 
Savings

Energy Demand 
History

(by space, by hour, day, 
week, month, year)

Energy Savings 
by Strategy



Some Advantages.. con’t
5. Flexibility for if/when the space usage changes..

Reassigning which lights control 
which specific areas is software 
driven and requires no re-circuiting 
or re-wiring
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Achieving 50% energy savings cost effectively requires an 
integrated building design—an approach that analyzes 
buildings as holistic systems rather than as disconnected 
collections of individually engineered subsystems.”

- DOE NREL: Strategies for 50% Energy Savings in Large Office Buildings, Sep 2010
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Addressable Lighting Controls & 
Intelligent Buildings

-Centrally manageable through front-end software
-Based on TCP/IP or other open protocol;
-Capable of sharing a common IP backbone with 
other building systems;

-Capable of exchanging data with building management
or energy management systems in a seamless manner

-Granular fixture level lighting control.
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Ethernet or Fiber backbone

Distributed, but Coordinated 
Monitoring & Control

O&M costs which represent 75 percent 
of a building’s lifetime costs can offer a 
“ROI” of less than two years with 
intelligent building approach[24][25]



Non-Energy Related Benefits con’t
• Integrated building or campus-wide emergency notification 

– flash lights in prescribed manner to indicate intrusion 
and/or evacuation or lockdown scenarios

• Create defined egress lighting pathways – integrate with life 
safety control systems

• Reduced lamp maintenance costs – less operating hours 
due to granular control 

• Software validates energy savings and allows others less 
familiar with control system to understand energy impact

26



Case Study –General Hospital
• 6 story 175,000 sq. ft. building 

constructed in 2001

• Executive and admin. offices, 
research facilities, food services, 
and emergency medical services

• Equipped with high efficiency T8 
& T5 fixtures with electronic 
ballasts

• No facility wide lighting controls
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Results
• Lighting energy consumption reduction of 74%
• Lighting energy demand reduction of 37%
• “Personal Control” capability for over 300 users
• Annual energy cost reduction of $47,000 of $0.45/sq. ft.
• Simple payback from energy savings of 4 years (net 

payback of 3.2 years with incentives)
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Case Study – Stadium
• 7000 light fixtures 

distributed over a total area 
of 1.4 million square feet

• Parking garages, 
concourses, offices, media 
lounges and luxury boxes
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Results
• Lighting energy consumption reduction of 77%
• Lighting energy demand reduction of 39%
• Annual energy cost reduction of $303,000 annually
• Simple payback from energy savings of  3 years
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Case Study – Office Building
• 420,000 sq. ft. retrofit 3L T8

• 21 Floors of office space, 
parking garage, exit signs

• 2000 perimeter light fixtures, 
2000 interior light fixtures

• Retrofitted ballasts, lamps, 
Occupancy Sensors, Wall 
control stations
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Results
• Lighting energy consumption reduction of 68%
• Lighting energy demand reduction of 62%
• Annual energy cost reduction of $216,000 annually
• $725,000 contract ($557K for retrofit, $168K for 

addressable control system)
• Simple payback from energy savings of  2.9 years with 

rebate, 3.36 years if rebate is ignored
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Some Conclusions
• Addressable lighting control systems yield the greatest 

verifiable lighting % savings (up to 77%) vs. simple lighting 
retrofits or vs. simple relay switching or occupancy sensors

• Addressable lighting controls have been identified as 
having the greatest potential for lighting energy savings 

• Addressable lighting controls have payback periods of 2 to 
6 years in most cases

• Centralized control capabilities provide ability to display to 
constituents energy and greenhouse gas reductions
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