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CALIFORNIA LIGHTING TECHNOLOGY CENTER, UC DAVIS

CLTC’s Mission: To stimulate, facilitate and accelerate the development, application and 
commercialization of energy-efficient lighting and daylighting technologies in partnership 
with utilities, manufacturers, occupants, builders, designers, researchers, academicians 
and government agencies.

Mission-driven Activities:
• Research and Development
• Demonstration and Outreach
• Education and Training
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FOUNDING ORGANIZATIONS

LARGE END-USERS

MANUFACTURERS

UTILITIES
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WHY THE ENERGY STANDARDS?

EFFICIENCY BEFORE GENERATION

The California Energy Commission has 
found energy efficiency and demand 
response as the preferred means of 
meeting the energy needs of a growing 
population.

4



CALIFORNIA’S TITLE 24, PART 6 BUILDING ENERGY EFFICIENCY STANDARDS    NONRESIDENTIAL LIGHTING 5



CALIFORNIA’S TITLE 24, PART 6 BUILDING ENERGY EFFICIENCY STANDARDS    NONRESIDENTIAL LIGHTING

WARREN-ALQUIST ACT — ENERGY STANDARDS DEVELOPMENT OBLIGATIONS

• Technically feasible
• Cost-effective
• Performance-based and Prescriptive compliance path
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TITLE 24 CODE CYCLE TIMELINE

The most recent revision, the 2019 Title 24 Building Energy Efficiency 
Standards, are effective since January 1, 2020!  

The 2022 Title 24 Building Energy Efficiency Standards are currently 
being researched and developed.  If you are interested in the Codes and 
Standards Enhancement (CASE) process please participate in public 
events and docketing of comments on the California Energy Commission’s 
website.

http://www.energy.ca.gov/title24/
http://title24stakeholders.com/
https://caenergyalliance.org/2022-title-24/
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Note: This presentation is not intended to be used in lieu of the Title 24 Building Energy Efficiency Standards. Please visit 
www.energy.ca.gov/title24 to download the official Title 24 Building Energy Efficiency Standards as well as the Nonresidential 
Compliance Manual. 

http://www.energy.ca.gov/title24/
http://title24stakeholders.com/
https://caenergyalliance.org/2022-title-24/
http://www.energy.ca.gov/title24
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WHAT’S NEW NONRESIDENTIAL LIGHTING

Provides overview of major updates 
to lighting requirements in 
California’s 2019 Building Energy 
Efficiency Standards.

There are major changes in:
• Lighting Power Allowances
• Power Adjustment Factors
• Additions, Alterations and Repairs

Available online for download!
cltc.ucdavis.edu
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HEALTHCARE FACILITIES NOW INCLUDED

• One of the largest changes in the 
2019 Energy Code is the inclusion 
of healthcare facilities as a newly 
regulated building type (Occupancy 
Classification Group I-2) 

• Detoxification facilities
• Hospitals
• Nursing homes
• Psychiatric hospitals

• Lighting power allowance for this 
building type using the Complete 
Building Method is 0.9 W/ft2.

• It is important to note that 
healthcare facilities are exempt from 
multi-level lighting controls, shut-
OFF controls and demand 
responsive controls. 

9



CALIFORNIA’S TITLE 24, PART 6 BUILDING ENERGY EFFICIENCY STANDARDS    NONRESIDENTIAL LIGHTING

THE COMPLIANCE PROCESS

There are two major steps to Energy Code compliance:

1. Meet all Mandatory requirements by installing required controls and 
devices and ensuring that they have all of the required functionality.

2. Meet all Prescriptive or Performance requirements by ensuring that 
the actual lighting power installed in a space is less than the allowed
lighting power for that space.
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MANDATORY INDOOR LIGHTING CONTROLS

1. Area Controls 130.1(a)
Manual controls that control lighting in each area separately

2. Multi-level Controls 130.1(b) 
“Dimmability.” Allow occupants to choose the appropriate light level 
for each area

3. Shut-off Controls 130.1(c) 
Automatically shut OFF lighting or reduce light levels when 
illumination is not needed

4. Automatic Daylighting Controls 130.1(d)
Adjust electric lighting in response to the presence of daylight

5. Automated Demand Response 130.1(e) 
Receive and automatically response to demand response (DR) signals

6. Control Interactions 130.1(f)
Defines interactions of all mandatory lighting controls
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Section 130.1
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INDOOR LIGHTING CONTROL — MAJOR UPDATES

• Mandatory lighting control requirements contain minor revisions 
throughout, which are designed to make requirements more consistent 
and easier to apply in practice 

• The most significant updates were made to the automatic daylighting 
controls and demand responsive lighting controls 

• Shut-OFF control requirements for restrooms updated

• Additionally, a new section titled ‘Control Interactions’ has been added 
(Section 130.1(f))
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SHUT-OFF CONTROLS IN RESTROOMS

• Now, restrooms of any size are required to be equipped with 
occupancy sensing controls that shut-OFF all lights when the space is 
unoccupied. This can be achieved using an occupancy sensor, partial-
ON occupancy sensor or vacancy sensor. 
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Occupancy Sensors (top row, left to right): 
Leviton OSSMT Occupancy Sensor, 
Lighting Control & Design xCella Wireless 
Occupancy Sensor, Lutron Radio Powr
Savr Wireless Occupancy Sensor

Vacancy Sensors (bottom row, left to 
right): Leviton Provolt Vacancy Sensor, 
WattStopper CU-250 Utrasonic Multi-way 
Wall Switch Vacancy Sensor
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AUTOMATIC DAYLIGHTING CONTROLS

• The mandatory automatic 
daylighting control language has 
been restructured and clarified, 
combining language for parking 
garages and indoor-only 
applications. 

• Explicit direction is now included 
requiring separate controls for 
luminaires in each daylit zone 
type: skylight, primary sidelit and 
secondary sidelit. 
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Examples of Daylight 
Harvesting Controls: 
Leviton ODC05-MDW, 
WattStopper LMS-600, 
Lutron Radio Powr Savr
Wireless Daylight Sensor
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AUTOMATIC DAYLIGHTING CONTROLS

• A new exception has been added 
for areas under skylights where 
existing adjacent structures or 
outdoor objects block direct 
sunlight for more than 1,500 
daytime hours per year between 
the hours of 8 A.M. and 4 P.M. 

• A new exception has been added 
for areas adjacent to vertical 
glazing below an exterior 
overhang that meets specific 
sizing requirements.
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Examples of Daylight Harvesting Controls: Leviton ODC05-MDW, 
WattStopper LMS-600, Lutron Radio Powr Savr Wireless Daylight Sensor
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AUTOMATED DEMAND RESPONSE

• Lighting demand responsive controls 
requirements are now listed under 
Section 110.12–Demand 
Management, which also include 
demand response requirements for 
other building systems including air 
conditioning units and electronic 
message boards. 

• Updates now require demand 
responsive controls to either be a 
certified OpenADR 2.0a or OpenADR
2.0b Virtual End Node (VEN), or be 
certified by the manufacturer as being 
capable of responding to a demand 
response signal from a certified 
OpenADR 2.0b VEN.
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Examples of Demand 
Response Controls: 
Leviton GreenMax Relay 
Panel, WattStopper
Digital Lighting 
Management
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AUTOMATED DEMAND RESPONSE

• Updates allow for the use of alternative 
communication protocols, so long as 
the system also uses one of the 
mandatory protocols: Wi-Fi, ZigBee, 
BACnet, Ethernet or hard-wiring. 

This allowance is ideal for cloud-based 
systems that offer demand response 
capabilities. 
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Examples of Demand 
Response Controls: 
Leviton GreenMax Relay 
Panel, WattStopper
Digital Lighting 
Management
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CONTROL INTERACTIONS

The mandatory lighting controls 
section defines the interactions of all 
mandatory indoor lighting controls 
(manual ON/OFF, multi-level lighting, 
shut-OFF controls, automatic 
daylighting controls and demand 
responsive controls).

The section outlines how each system 
should operate in order to ensure that 
all functions of the mandatory lighting 
controls are permitted or incorporated 
by the system as a whole.
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Section 130.1(f)
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CONTROL INTERACTIONS

1. For general lighting, the manual 
area control must permit the 
amount of light provided while the 
lighting is ON to be set or adjusted 
by the controls specified in Section 
130.1(b), (c), (d) and (e).

2. The manual area control must 
permit the shut-OFF control to turn 
the lighting down or OFF.

3. The multi-level lighting control 
must permit the automatic 
daylighting control to adjust the 
electric lighting level in response 
to changes in the amount of 
daylight in the daylit zone.
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Section 130.1(f)
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CONTROL INTERACTIONS

4. The multi-level lighting control 
must permit the demand 
responsive control to adjust the 
lighting during a demand 
response event and to return it to 
the level set by the multi-level 
control after the event.

5. The shut-OFF control must permit 
the manual area control to turn 
the lighting ON. If the ON request 
occurs while an automatic time-
switch control would turn the 
lighting OFF, then the ON request 
must be treated as an override 
request consistent with Section 
130.1(c)3.

21

Section 130.1(f)



CALIFORNIA’S TITLE 24, PART 6 BUILDING ENERGY EFFICIENCY STANDARDS    NONRESIDENTIAL LIGHTING

CONTROL INTERACTIONS

6. The automatic daylighting control 
must permit the multi-level 
lighting control to adjust the level 
of lighting.

7. For lighting controlled by multi-
level lighting controls and by 
occupancy sensing controls with 
an automatic-ON function, the 
controls shall provide a partial-ON 
function that is capable of 
automatically activating between 
50–70% of controlled lighting 
power.
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Section 130.1(f)
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THE COMPLIANCE PROCESS

There are two major steps to Energy Code compliance:

1. Meet all Mandatory requirements by installing required controls and 
devices and ensuring that they have all of the required functionality.

2. Meet all Prescriptive or Performance requirements by ensuring that 
the actual lighting power installed in a space is less than the allowed
lighting power for that space.
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THE PRESCRIPTIVE APPROACH FOR INDOOR LIGHTING

The Prescriptive lighting power 
requirements are determined by one 
of three methods:

• Complete Building Method
• Area Category Method
• Tailored Method

The allowed lighting varies according 
to building occupancy and task.
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THE PRESCRIPTIVE METHODS

COMPLETE BUILDING METHOD
Usable when at least 90% of the building is one primary type of 
use or sometimes for a single tenant space within a building. A 
single allowed lighting power value governs the entire building

AREA CATEGORY METHOD
Applicable for any permit situation, including tenant improvements. 
Lighting power values are assigned to each major function areas of 
a building (offices, lobbies, etc.). The allowed lighting power is the 
weighted average of these areas.

TAILORED METHOD
Applicable when additional flexibility is needed to accommodate 
special task lighting needs in specific task areas. Lighting power 
allowances are determined room-by-room and task-by-task, with the 
Area Category Method used for other areas in the building.
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INDOOR LIGHTING POWER ALLOWANCES

• On average, indoor lighting power allowances have reduced by 37% for 
the Complete Building Method and 29% for the Area Category Method.

• These reductions are based on the assumption that all New 
Construction, Alterations and Additions will be installing LED lighting 
technologies by January 1, 2020. 

26

• For the Complete Building 
Method, the most significant 
changes impact the following 
building types:

• Religious facilities,
• Assembly buildings,
• Motion picture theaters and
• Grocery Stores

• For the Area Category Method, 
the most significant changes 
impact the following function 
areas:

• Museum displays,
• Dining areas in cafeterias 

and fast food,
• Video conferencing studios,
• Beauty salons and
• Auditoriums
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COMPLETE BUILDING METHOD — LIGHTING POWER ALLOWANCES
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2019 INDOOR LIGHTING POWER ALLOWANCE VALUES
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UPDATED POWER ADJUSTMENT FACTORS

• Power adjustment factors (PAFs) provide 
flexibility when developing a lighting 
design, effectively allowing projects to 
reduce their reported lighting power use. 

• PAFs incentivize the use of additional, 
specific lighting controls and daylighting 
strategies. These strategies allow for 
light levels to be increased when 
needed, and automatically reduced to 
meet energy savings goals. 

• Three new PAFs have been added to the 
Energy Code to encourage the use of 
clerestory fenestration, horizontal slats 
and light shelves. Four PAFs from the 
2016 Energy Code are still available for 
use in your designs.
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LIGHTING POWER ADJUSTMENT FACTORS (PAFs)
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ADDITIONS, ALTERATIONS & REPAIRS

• Indoor Alteration requirements are now 
simpler and easier to apply in practice. 
In addition, compliance thresholds and 
exemptions are now consistent across 
all compliance options.

31



CALIFORNIA’S TITLE 24, PART 6 BUILDING ENERGY EFFICIENCY STANDARDS    NONRESIDENTIAL LIGHTING

ADDITIONS, ALTERATIONS & REPAIRS
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This is a reduction from 85% under the 2016 
Energy Code.

• Now, Alterations to indoor lighting systems that include 10% or more of the luminaires 
serving an enclosed space must meet one of the following requirements:

1

2

3

Comply with the indoor lighting power 
and lighting control requirements for 
New Construction in the middle 
column of Table 3.

Alterations using 80% or less of the 
indoor lighting power allowances for 
New Construction must adhere to the 
lighting control requirements in the 
right column of Table 3.

Projects in small buildings, or tenant 
spaces (5,000 ft2 or less) that include 
one-for-one luminaire Alterations to 50 
or more luminaires can retrofit with new 
luminaires that achieve at least 40% 
power reductions over pre-Alterations 
luminaires. The project must include 
the lighting controls shown in the right 
column of Table 3.

• If the project includes less than 10% of the luminaires in the enclosed space, or the 
enclosed space has just one luminaire, the project is exempt for these requirements.
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2019 INDOOR LIGHTING ALTERATIONS

332019 TITLE 24, PART 6    NONRESIDENTIAL LIGHTING
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OUTDOOR LIGHTING REQUIREMENTS

• The Energy Commission has 
updated three key areas related to 
outdoor lighting: 

• Outdoor lighting power 
allowance reductions 

• Luminaire cutoff requirements
• Lighting control requirements
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OUTDOOR LIGHTING POWER ALLOWANCES

• Outdoor lighting power allowances have been reduced by an average of 
23%. 

• These reductions are based on the assumption that all New 
Construction, Alterations and Additions will be installing LED lighting 
technologies by January 1, 2020.

• Outdoor lighting power allowances vary based on sites with concrete 
surfaces and those with asphalt surfaces. 

• Clarifications have been added to make the lighting allowances for 
lighting systems serving outdoor areas with concrete hardscape in 
Lighting Zones 2 and 3 more transparent. 
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OUTDOOR LIGHTING POWER ALLOWANCES
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LUMINAIRE CUTOFF REQUIREMENTS

• The 2019 Energy Code updated luminaire 
cutoff requirements now apply to 
luminaires with a light output of 6,200 
lumens or greater. 

• This is a change from the 2016 Energy 
Code which required all lamps greater than 
150 watts to comply with the luminaire 
cutoff requirements. 

• Notably, backlight requirements have been 
added to the Mandatory requirements in 
addition to uplight and glare. 

• An exception has been added for outdoor 
lighting attached to high-rise residential or 
hotel and motel buildings that is controlled 
from the inside of a dwelling unit or guest 
room, such as porch lights. 
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High-Rise Porch Light Controlled from Inside the Dwelling Unit
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OUTDOOR LIGHTING CONTROLS

• The 2019 Energy Code have clarified the functionality for many types 
of outdoor lighting controls. 

• Specifically, language has been refined for:

• Automatic scheduling controls
• Motion sensing controls

38

Examples of automatic scheduling controls: Leviton EZ-MAX Plus 
8 Relay Panel, WattStopper LP8 Peanut Lighting Control Panels

Example of motion sensor controls: WattStopper EW-200-120 
Outdoor Motion Sensor, PIR technology
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OUTDOOR AUTOMATIC SCHEDULING CONTROLS

• New language refines the automatic scheduling controls functionality 
requirements and acceptance testing procedure to verify installed systems. 

• Automatic scheduling controls need to be capable of reducing the outdoor 
lighting power by at least 50% and no more than 90%. 

• The device needs to be able to turn the lights OFF during periods of 
scheduled, unoccupied time and 

• The device needs to allow for the scheduling of at least two nighttime 
periods. 
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Examples of automatic scheduling controls: Leviton 
EZ-MAX Plus 8 Relay Panel, WattStopper LP8 
Peanut Lighting Control Panels
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OUTDOOR MOTION SENSING CONTROLS

• The motion sensor control must be capable of reducing the lighting 
power by at least 50% and no greater than 90%, and separately 
capable of turning OFF the lights during periods of vacancy.

• Maximum timeout of 15 minutes when there is no motion in the area, 
after which the system returns to its dimmed or OFF mode. 

• While it is still required for outdoor luminaires mounted at 24 feet or 
lower to be paired with motion sensors, the exceptions have been 
updated. 

• All luminaires 40 watts or less are exempt from the motion sensing 
control requirement regardless of their form factor or product category. 
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Example of motion sensor controls: WattStopper EW-
200-120 Outdoor Motion Sensor, PIR technology
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UPDATED CERTIFICATES OF COMPLIANCE

41

• Indoor lighting certificates of compliance (or design forms) are now 
consolidated to one interactive form, NRCC-LTI-E.

• Outdoor lighting certificates of compliance (or design forms) are now 
consolidated to one interactive form, NRCC-LTO-E.
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UPDATED INDOOR LIGHTING CERTIFICATE OF COMPLIANCE

Example of the Certificate of 
Compliance for Nonresidential 
Indoor Lighting (NRCC-LTI-E).

This new form can be downloaded 
from the Energy Commission’s 
website:

https://ww2.energy.ca.gov/title24/
2019standards/2019_compliance
_documents/Nonresidential_Docu
ments/
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NRCC-LTI-01-E: 
Indoor Lighting 

https://ww2.energy.ca.gov/title24/2019standards/2019_compliance_documents/Nonresidential_Documents/


CALIFORNIA’S TITLE 24, PART 6 BUILDING ENERGY EFFICIENCY STANDARDS    NONRESIDENTIAL LIGHTING

2019 TITLE 24, PART 6

THANK YOU!
For more information and 
resources about Title 24, Part 6:
cltc.ucdavis.edu/title24

NICOLE HATHAWAY
Senior Development Engineer
Communications Director
nehathaway@ucdavis.edu
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