
Commercial Lighting Controls 
Function Testing Requirements

Michigan Energy Code Compliance Aid:

Over the last 20 years, advancements in LED technologies coupled with 
owner upgrades in building lighting systems have reduced lighting energy 
use in commercial buildings from approximately 21% to roughly 10% of 
total building energy consumption. Lighting controls have the potential 
to reduce that consumption even further by automatically turning off 
lighting when it is not needed and coordinating electric lighting levels 
with available (free) daylight.

Energy savings from upgrades to lighting are derived from simple 
reductions in wattage. However, savings from lighting controls are derived 
from reductions in operating hours and are impacted by factors beyond 
the control devices themselves, including:

Even if control devices are properly located and installed, if they are 
poorly programmed  with schedules that do not match lighting needs 

•	Building siting
•	Building layout
•	Occupant behavior

•	Available (free) daylight
•	System programming
•	System commissioning

This compliance aid provides a review of 
key 2015 Michigan Energy Code (MEC) 
function test requirements for commercial 
lighting control systems based on ASHRAE 
90.1-2013. It compares them to provisions 
of the 2021 IECC and ASHRAE 90.1-2019, 
two documents on which the next iteration 
of the MEC may be based. It is intended 
to help readers understand and meet the 
current code requirements; and to help 
forward-thinking readers reduce energy 
costs by using energy-saving concepts in 
advance of their being required by code. 
 
This aid does not explain the MEC in 
its entirety. Readers are referred to the 
current MEC and foundational documents 
for complete details. 

with occupancy or that do not sufficiently reduce electric lighting when natural sunlight is available, the full savings 
potential cannot be achieved. Additionally, when automatic controls do not function as intended, building occupants may 
begin making manual adjustments that can increase run-hours and consumption. For these reasons, validating proper 
installation, programming, operation, and the maintainability of automatic lighting controls is essential to achieving the 
building performance goal of low-energy use.

When is Function Testing Required?
2015 MEC/ASHRAE 90.1-2013; ASHRAE 90.1-2019 §4.2.5.1, 4.2.5.2, and 9.1.1; 2021 IECC §C408.3

Data adapted from the 2015 MEC, ASHRAE 90.1 - 2019, and 2021 IECC. Exceptions may apply. See source documents for complete details.
* If the space lighting energy use increases, then regardless of the percentage of luminaires or lighting load impacted, function testing is required.
** Applies when lamp, ballast, or both are changed.

Table 1. When Lighting Function Testing Is Required

Type 
of Project

Current 2015 MEC
Function Testing

2021 IECC 
Function Testing

New Construction 
and Additions

Quantity Change in 
Existing Luminaires

Lamp and Ballast/
Driver Replacements

Lamp Only 
Replacements

One-for-One 
Luminaire 
Replacements

Requires controls be 
added when 50% or 
more of the connected 
lighing load is impacted*

Testing required for the 
new automatic shut-off 
controls and any other 
controls added

Required for the new 
automatic shut-off 
controls and any other 
controls added

Requires controls be 
added when 10% or 
more of the luminaires in 
the space are impacted*

Requires controls be 
added when 10% or 
more of the luminaires 
in the space are 
impacted*

Requires controls be 
added when more than 
20% of the connected 
lighting load is impacted*

Required for all projects Required for all projects

Not required**

Not required Not requiredNot required Not required

Required for all projects Required for all projects 
EXCEPT:
•	 Those having less 

than 10,000 ft² of 
conditioned space and 
less than 960 MBH 
of combined thermal 
capacity

•	 Nonrefridgerated 
warehouses 

•	 Projects using the 
Simplified Approach 
for HVAC system 
compliance

ASHRAE 90.1-2019

Function Testing Energy Performance
Commissioning



The 2015 Michigan Energy Code (MEC), the 2021 IECC, and ASHRAE 90.1-2019 require new lighting controls to be field 
tested to ensure that their savings potential can be realized. Testing is required for all additions and new construction 
projects. For retrofits, testing is required when new automatic controls are involved in the upgrade. The current MEC 
requires new automatic controls for alteration projects that, for example, change the quantity of luminaires in a space 
or involve 50% or more of the space’s existing lighting power load. For alteration projects that consist of one-for-one 
replacements of lamp-ballast/driver pairs or entire luminaire replacements, only automatic shut-off controls are required. 
In all cases, wherever new automatic controls are installed, they must be tested.

Both the 2021 IECC and ASHRAE 90.1-2019 have lower thresholds and require automatic controls, and consequently 
controls testing, when a smaller percentage of the existing lighting system is upgraded. However, because the current 
(2015) MEC threshold is specific to Michigan, the next iteration of the MEC may retain the 50% threshold. 

Function testing requirements for lighting controls are consistent in the 2015 MEC, the 2021 IECC, and in ASHRAE 90.1-
2019. They are intended to verify that the controls are located, installed, calibrated, and programmed in accordance with 
manufacturer’s recommendations and the construction documents; that they are working properly; that the owner has 
been duly apprised of how the system is intended to function; and that the appropriate facility staff have been thoroughly 
trained in how to operate and maintain the lighting and lighting control system. Functional testing and documentation 
requirements are summarized in Table 2.

What Is Required for the Function Testing and Documentation of 
Lighting Control Systems?
2015 MEC/ASHRAE 90.1-2013 §9.4.3; 2021 IECC §C408.3.1; and ASHRAE 90.1-2019 §4.2.5.2 and 9.9.1

Device Verify for all Devices Verify for Specific Devices Test for Specific Devices Documents for 
Specific Devices

Occupancy 
Sensors

Construction documents specify 
that the below described 
documents are to be provided 
to the owner within 90 days of 
acceptance:
•	 Construction drawings 

showing the location and 
catalogue number for each 
piece of equipment

•	 Job-specific O&M Manual 
with:

          - Name and address of at 
            least one service provider
          - Operational narrative
          - Submittal data
            Manuafacturer’s 
            O&M Manual with 
            routine 
            maintenance clearly    
            identified
          - Recommended schedule 
            for inspection and 
            recalibration
•	 Report of all test 

results, disposition of all 
deficiencies found during 
testing, and corrective 
actions taken

•	 Status indicator operates
•	 Controlled lighting turns 

down to permitted level 
within required time

•	 Auto-ON operates
•	 Manual-ON operates
•	 Lights not inadvertently 

turned on by movement 
or equipment operation

•	 Sensor located and 
aimed in accordance 
with manufacturer’s 
recommendations - 
NOTE: Must also be 
certified

•	 All verifications and 
test results

Time 
Switches

•	 Programming with 
appropriate schedules 
for:

          - Weekdays
          - Weekends
          - Holidays
•	 Correct time and date
•	 Back-up batteries are 

installed and energized
•	 Override time limit is ≤ 2 

hours 

•	 Area control switches 
properly and only 
operate intended 
lighting during simulated 
occupied condition

•	 Operation overrides 
during simulated 
unoccupied condition

•	 Whether all nonexempt 
lighting turns OFF during 
simulated unoccupied 
condition

•	 Programming
•	 Schedules
•	 Set-up
•	 Owner/Occupant 

Preference Settings
•	 All verifications and 

test results

Daylight 
Sensors

•	 Setpoints
•	 Threshold levels
•	 Drawings show:
         - Sky-lit zones
         - Primary side-lit zones
         - Secondary side-lit zones
•	 All photocontrols are:
         - Properly located
         - Field calibrated
•	 Devices accessible to 

maintenance personnel

•	 All verification and 
test results

•	 Construction 
drawings with daylit 
floor area

Table 2. Function Testing and Documentation Requirements

Data adapted from the 2015 MEC, ASHRAE 90.1 - 2019, and 2021 IECC. Exceptions may apply. See source documents for complete details.



Luminaire Sampling and Handling Deficiencies
2015 MEC/ASHRAE 90.1-2013 §9.4.3; 2021 IECC §C408.3.1.1; and ASHRAE 90.1-2019 §9.9.1

Who Can Perform Function Testing?
2015 MEC/ASHRAE 90.1-2013 §9.4.3; 2021 IECC §C408.3.1; and ASHRAE 90.1-2019 §4.2.5.2 

The Function Testing Service Provider

The construction team is responsible for delivering a building in which every system and component works properly. 
To validate this, the building and its systems, including lighting controls, are tested. Because they often control multiple 
devices, all time switches and daylight responsive controls are tested. However, each ccupancy/vacancy sensor tends to 
control only a few luminaires. When the project consists of more than 7 such sensors and there are multiple instances 
of the same space geometry and occupancy sensor type, location, and configuration, random sampling for testing these 
devices is allowed. The current (2015) MEC and ASHRAE 90.1-2019 require testing of at least one of each unique space-
sensor combination. The 2021 IECC requires testing of at least 10% of each unique combination.

“The commissioning provider shall be (a) a third-
party entity not associated with the building project, 
(b) owner’s qualified employees, or (c) an individual 
associated with the design firm or contractor but not 
directly associated with the design or installation of 
the building systems, controls…being commissioned.”

-ASHRAE Standard 90.1-2019 §4.2.5.2

Function testing is a component of project commissioning and this service is typically provided by an entity that provides 
commissioning services or verification and testing services. According to the 2015 MEC, the “individual(s) responsible for the 
functional testing shall not be directly involved in either the design or construction of the project…”  As more clearly stated 
in ASHRAE 90.1-2019, this does not preclude the testing agent from being (a) a member of the owner’s facility management 
team or (b) an employee of the installing contractor’s team or (c) an employee of the responsible design firm. It only requires 
that the person conducting the testing not have been involved in the actual design or construction of the project. If the design 
firm or constructor have a separate division that provides commissioning, verification and testing (CV&T) services and does 
not share personnel with project development divisions, persons in those CV&T departments are eligible function testers. 

The 2021 IECC states that the “registered design professional or approved agency shall provide evidence that the lighting 
control systems have been tested…” For projects complying with the IECC, the CV&T provider is not required to be 
unassociated with the design or installation of the control system; however, it is an industry best practice that the CV&T 
provider be independent of the design and construction team. Function testing is part of the project quality assurance 
process and it is valuable to have “fresh eyes” with no preconceived notions about how the system functions when 
performing vital quality control checks.

“Any consistent problems with the installation… 
are documented in general terms and provided 
to the contractor for resolution. The contractor is 
then responsible for 100% checking of all affected 
systems or assemblies and making corrections as 
required.”

-ASHRAE Guideline 0-2019 §7.2.12.3.f

In all cases, whenever a test failure is encountered, it is 
documented and referred to the contractor for correction. 
Additionally, the IECC requires that if 30% of the sampled 
sensors fail the performance test, all instances of that unique 
sensor-space geometry are to be tested. Both the current MEC 
and ASHRAE 90.1-2019 leave how to handle failure rates up 
to the commissioning service provider. However, by reference 
to ASHRAE Guideline 0: The Commissioning Process, they both 
suggest 100% testing of the unique combinations when 10% or 
more of the sampled combinations fail the performance test. 



Figure 1: Sample Function Testing 
Checklist for Occupancy/Vacancy 
Controls

While there are requirements for what must be included in the submitted function testing results, there is no standard 
format for those results. Thus, function testers are free to develop their own forms. Below are examples of forms for 
occupancy sensor testing and the certificate. 

Figure 2: Sample Function 
Testing Certificate

Sample Documents for Function Testing Results
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