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Abstract (for ref.) 

With extended usable lifetimes of lighting solutions and higher initial solution costs, it’s critical 

that specifiers, facility managers, and owner/operators understand what issues they may have 

to face in order to repair an installed luminaire or replace installed lighting in the next ten to 

twenty years. In this presentation we will address what it means to be interchangeable, 

interoperable, replaceable, maintainable, serviceable and future-proof given what is known 

today about the likely direction of development in the lighting industry. The entire system will be 

reviewed so that it’s understood how changes in LED technology impact the thermal and 

optical performance of solutions that are intended to be future-proof. Participants will leave with 

a better understanding of how to evaluate and consider options that require significant capital 

investments. 
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“Replaceable module with 

quick disconnects” 

  

  

“light source/ heat sink module field replaceable” 

“easily upgradeable” 

“light source is 

easily serviceable through 

aperture” 

“source can be replaced in the field” 

“modular, scalable, field-upgradeable” “Replaceable light source” 

“Interchangeable light source” 

“Interchangeable Light Source” 

“Interchangeable 

Light 

Engine” 

“Interchangeable Module” 

“Exchangeable light source” 





The American System involved semi-skilled labor using machine tools and jigs to make 

standardized, identical, interchangeable parts, manufactured to a tolerance, which could be 

assembled with a minimum of time and skill, requiring little to no fitting. The system is also known 

as armory practice because of the history of its development by the United States Department of 

War in the Springfield and Harpers Ferry armories (and their inside and outside gun-making 

contractors). The name "American system" came not from any aspect of the system that is unique to 

the American national character, but simply from the fact that for a time in the 19th century it was 

strongly associated with the American companies who first successfully implemented it, and how 

their methods contrasted (at that time) with those of British and continental European companies. 

Within a few decades, manufacturing technology had evolved further, and the ideas behind 

the"American" system were in use worldwide. 

 

Since the parts are interchangeable, it is also possible to separate manufacture from assembly, and 

assembly may be carried out by semi-skilled labor on an assembly line - an example of the division 

of labor. The system typically involves substituting specialized machinery to replace hand tools. 

 

Interchangeability of parts was finally achieved by combining a number of innovations and 

improvements in machining operations and machine tools, which were developed primarily for 

making textile machinery. These innovations included the invention of new machine tools and jigs (in 

both cases, for guiding the cutting tool), fixtures for holding the work in the proper position, and 

blocks and gauges to check the accuracy of the finished parts. 

“Interchangeable” (Wikipedia) 



Electrical 

 
 

Luminaire Purchase: Jan 1, 2013 

+ = 

“Interchangeable” LED Module light source matched with driver 

 

Luminaire Requiring Service: Jan 2, 2018  

+ = 
“Interchangeable” light source by another manufacturer 

STOP! 
 

Interchangeable 

≠  

Interoperable 

? 



Photometric 

 
 

Luminaire Purchase: Jan 1, 2013 

+ = 

“Interchangeable” LED Module light source matched with reflector 

 

Aperture“19” = 19mm Aperture“19” 

Luminaire Requiring Service: Jan 2, 2018  

+ = 
“Interchangeable” light source by another manufacturer 

Aperture “19”= 19mm to >13.5mm 

STOP! 
 

Interchangeable 

≠  

Interoperable 



Photometric 

 
 

Luminaire Purchase: Jan 1, 2013 

+ = 

“Interchangeable” LED Module light source matched with driver 

 

4000 lumens (lm) 

“Typical” 

Luminaire Requiring Service: Jan 2, 2018  

+ = 
“Interchangeable” light source by another manufacturer 

4000lm “Typical”= 5000lm to 3600lm 

(+25%/-10%) 

STOP! 
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≠  

Interoperable 
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“LED Engine” 
Definition from RP-16-10, IES (Illuminating Engineering Society) 

(an Independent Standard Setting Organization) 

 
“An integrated assembly comprised 

of LED packages (components) or 

LED arrays (modules), LED driver, 

and other optical, thermal, 

mechanical, and electrical 

components. 

 

The device is intended to connect 

directly to the branch circuit through 

a custom connector compatible 

with the LED luminaire for which it 

was designed and does not use an 

ANSI standard base.” 



Additional Definitions of LED “Engine” 

Zhaga 

“An LED light 

engine is the 

combination of an 

LED module and 

the associated 

control gear.” 

IES 

“An integrated assembly 

comprised of LED packages 

(components) or LED arrays 

(modules), LED driver, and other 

optical, thermal, mechanical, and 

electrical components” 

1. 2. 3. 



And More! 

*From the “Official Journal of the European Union”, Article 2, “Definitions”(1194/2012) 
**IEC62717 
***LIA Liason Group Guide 
****IEC62031 
*****Zhaga 

‘light source’ : “means a surface or object designed to emit mainly visible optical radiation…”* 
 
‘lamp’ : “means a unit whose performance can be assessed independently…”* 
 
‘light emitting diode’ : “means a light source which consists of a solid state lighting device embodying a p-n junction…”* 
 
‘LED package’ : “means an assembly having one or more LED (s).”* 
 
‘LED module’ : “means an assembly having no cap and incorporating one or more LED packages on a printed circuit board”* 
 
‘LED lamp’ : “means a lamp incorporating one or more LED modules….”* 
 
‘semi-ballasted LED module’ : “module which carries the control unit of the control gear and is operated by the separated power supply of the control gear”** 
 
“LED module”: “This is the LED together with mechanical and optical components making a replaceable item for use in a luminaire”*** 
 
LED modules : 8 different types and definitions of LED modules**** 
 
“LED module” : “A light source that is supplied as a single unit. In addition to one or more LEDs, their mechanical support and their electrical connection, it 
may contain components to improve its photometric, thermal, mechanical and electrical properties, but it does not include the Electronic Control Gear”***** 
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Innovation and Standards: 

When is the best time? 

2007 2013 

6 yrs 

? 

1983 1989 

6 yrs 
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What is the customer’s expectation? 

Fix a luminaire 

that is not 

working. 

 

Ability to achieve lower                                                     

operating costs through an                                                                     

upgrade of the luminaire                                                            

(e.g. reduce wattage or                                                       

add dimming). 

1. 

2. 

Maintain 

Upgrade 

Exchange 

“Upgrade” 

“Service” 

Interchange 

Replace 
 



Customer’s Expectation 

 

Is luminaire field-serviceable or not? 

Yes? 

• Which components? 

• Power Supply? Reflector? Light Source? 

• Photometric performance matched (flux and beam)? 

• Tool-less? 

• “Matched” replacement components maintained? 

• For how long? 

No? 

• Will manufacturer “take-back” luminaire? 

• What do they do with luminaire? 



Service or Replace? 



Service or Replace? 

Luminaire 

Type 

Component-Based Luminaire Architecture 

(module/array/light source+ heat sink+ power supply) 

Street/Area 

Depends 

Luminaires are relatively low cost and qualified technical 

labor expensive.  

May be less costly to simply replace. 

Ingrade 
Service 

Luminaires can be costly, and labor to remove and reinstall 

from concrete can be expensive. 

Undercabinet 
Replace 

Luminaires are relatively low cost as is labor to remove and 

reinstall. 

Recessed 

downlight/troffer 

Depends 

Luminaires may have been designed to facilitate servicing. 

Caveat Emptor! 
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Best Practices For the Lighting Specifier 

• Decide whether 
that policy is 
consistent with 
client’s needs.  

Require luminaire manufacturer to 
publish a policy that addresses 
serviceability and upgrade of luminaire 
and/or its key components. 



Best Practices: Luminaire Manufacturer 

Clear Communication and Product Labeling 

Is luminaire field-serviceable or not? 

Yes? 

• Which components 

• Power Supply? Reflector? Light Source? 

• Photometric performance matched? 

• Tool-less? 

• “Matched” replacement components maintained? 

• For how long? 

No? 

• Will manufacturer “take-back” luminaire? 

• What do they do with luminaire? 



Best Practices: Luminaire Manufacturer 

Clear Communication and Product Labeling 

Is luminaire upgradeable or not? 

Yes? 

• Which components 

• Power Supply? Light Source? 

• Photometric performance matched? 

• Tool-less? 

• “Matched” replacement components maintained? 

• For how long? 

No? 



Summary 
Best Practices: Industry 

Lighting Standards (not proprietary manufacturer “specifications”) 

Lighting Standards that focus first, on 
consumers: 

Safety 

Performance 

Quality 

Established by Standard Setting 
Organizations 

IESNA 

ANSI 

ISO/IEC 

*CLTC: “RELIGHTING AMERICAN HOMES WITH LEDS:  Are we destined to repeat past mistakes or move 

forward  with a plan that addresses consumer preferences” 

* 
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