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* Heating, ventilation, and air 
conditioning (HVAC) integration is 
recommended for buildings over 50k ft2; 
consider for buildings over 25k ft2



Life-Cycle Cost Effectiveness

● Make sure your life-cycle cost 
effectiveness captures all cost inputs

● Integrating with HVAC can be the most 
cost-effective for larger spaces

● ESPC may use the low 1st cost of LED 
(e.g. Type A TLED) to offset other 
non-lighting ECMs 

○ Will be hard to make LED upgrade pay 
off in subsequent ESPC

○ Most ballasts will fail shortly and this 
will be left to O&M to replace



Consider the Following when Selecting an LED System

● Circadian Lighting
● Color Rendering
● Color Temperature
● Communication Protocols
● Controls Interfaces
● Controls-Ready Fixtures
● Dimming
● Drivers
● Distribution
● Efficacy
● Flicker



Interior LED Retrofit Options

TLED-A (uses existing fluorescent ballast)
○ Pros: least expensive 1st cost
○ Cons: most ballasts will fail shortly; 7 states have banned fluorescent tubes

TLED-B (bypasses ballast with direct wiring)
○ Pros: can be delivered “sight unseen”
○ Cons: relies on optics of existing troffer; glare and distribution

TLED-C (new LED driver)
○ Pros: 1 driver can operate multiple lamps; controls can be added
○ Cons: relies on existing wiring; glare and distribution



Interior LED Retrofit Options

Troffer Retrofit Kit 
○ Pros: can include integrated controls
○ Cons: challenging to match different sizes; requires communication 

New Fixture 
○ Pros: aesthetics, longer-lived than retrofit kits
○ Cons: more expensive than retrofit kit, requires ceiling modification

Power-over-Ethernet (POE) Lighting 
○ Pros: 10%-20% more efficient, material and labor savings
○ Cons: more planning and design, cybersecurity



Energy Savings Controls



Controls Offer Diminishing Returns

Controls offer significant savings 
but it can be challenging to 
realize a positive ROI because 
LED lighting is so efficient.



Steps for Designing a Lighting Control System



System Architecture

Stand-Alone controls have no interactions 
or communication with each other.

Room-Based controller communicates with 
luminaires in a room. Does not integrate 
with the grid or HVAC.

Centrally Networked includes a centralized 
control point where users can modify the 
system and integrate with other systems.



Analog vs. Digital Communication Protocols



Digital Control Can be Less Expensive

0–10V can be more expensive 
than DALI because of the need 
for additional wire, conduit, 
output devices, and 
adjustments in the field.



Q&A



Thank you!



For more information: gsa.gov/GPG
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