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Goals for this Presentation

• Simplify Energy Standards requirements for 
Nonresidential Lighting:
 Indoor lighting
Lighting controls
Acceptance testing
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What does a Plans Examiner do?
• Verify lighting wattage meet 

Certificate of Compliance
 i.e. LPDs (W/ft2)

• Verify mandatory measures 
are met
Lighting Controls

• Verify applicable 
Acceptance & Installation 
forms are specified
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Simplify Plan Review with Plans 
Review Checklist

• Plan Review Checklist 
by EnergyCodeAce

 Specifies which components to 
verify on plans and NRCC 
forms

 http://energycodeace.com/conte
nt/resources-checklists/

http://energycodeace.com/content/resources-checklists/
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Were all applicable NRCC forms 
Submitted? NRCC-LTI

• LTI-01: Indoor Lighting

• LTI-02: Lighting Controls

• LTI-03: Power Allowance

• LTI-04: Tailored Method

• LTI-05: Line voltage track 
lighting

* Forms should be incorporated onto plans



C  A  L  I  F  O  R  N  I  A     E  N  E  R  G  Y     C  O  M  M  I  S  S  I  O  N

§10-103 and the Plans Examiner
• Verify required 

Certificate of Compliance 
on plans
NRCC-LTI-01, 02 and 03 

are required for all 
submittals

NRCC-LTI-04 only required 
for Tailored Method 

NRCC-LTI-05 only required 
when track lighting is 
specified
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§140.6 and the Plans Examiner
• Verify proposed watts/ft2 on 

NRCC-LTI-01 form
 Values should match lighting 

schedule on electrical plans

• Verify applicable Certificate 
of Acceptance and Installation 
forms specified on NRCC-
LTI-01
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Let’s Discuss Mandatory 
Indoor Lighting Requirements
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Mandatory Indoor Lighting 
Requirements

• Mandatory req. include:
– Requirements for lighting control devices & systems 

(§110.9)
– Lighting Controls
– Acceptance Testing
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Mandatory Indoor Lighting 
Controls

Section Control Type

§130.1(a) Area Controls

§130.1(b) Multi-Level Lighting Controls

§130.1(c) Shut-OFF Controls

§130.1(d) Automatic Daylighting Controls

§130.1(e) Demand Responsive Controls
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Area Controls
§130.1(a)

• Does each space 
have manual 
ON/OFF control?
– Each space separately 

controlled
– Readily accessible

• Verify on electrical 
plans
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Area Controls
§130.1(a) 

• General Lighting controlled separately from 
other lighting types:
Display
Ornamental
Special effects
Display case
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Multi-Level Lighting Control
§130.1(b)

• Do required spaces 
have multi-level 
controls?
General lighting only
≥ 100 ft2; and
> 0.5 W/ft2

• Verify on electrical 
plans: 
Multi-level control meets 

TABLE 130.1-A
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Multi-Level Lighting Control
§130.1(b) 

• TABLE 130.1-A
• Most luminaire types 

require:
Continuous dimming; or
Step dimming; or
Switching alternate lamps

• A/B or “checker board” 
switching not allowed
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Shut-OFF Controls
§130.1(c)

• Are shut-off controls 
specified?
Occupant Sensing; or
Automatic time switch

 Must have override 
control

• Verify on electrical 
plans
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Shut-OFF Controls
§130.1(c) 

• Some areas require occupancy sensors
• Areas where occupant sensing control are 

required to shut-off all lighting:
Offices 250 ft2 or smaller
Multipurpose rooms less than 1,000 ft2

Classrooms
Conference rooms
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Shut-OFF Controls
§130.1(c)  

• Areas where partial ON/OFF occupant sensing 
controls are required in addition to shut-off 
control:
Aisle ways and open areas in warehouses
Library book stack aisles
Corridors and stairwells

• Reduce lighting by at least 50% when space is 
unoccupied

• Shut-off ALL lighting when space typically 
unoccupied
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Shut-OFF Controls
§130.1(c)   

• Areas where partial ON/OFF occupant sensing 
controls required instead of shut-off control:
Stairwells and common area corridors 

 In hotels/motels, high rise res

Parking garages
Parking areas
Loading/unloading areas

• Lighting not required to be fully shut-off in these 
areas
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Automatic Daylighting Controls
§130.1(d)

• Are daylight controls 
specified? Req. if:
≥ 120 watts of lighting 

within the daylit zone; and
≥ 24 ft2 glazing area

• Daylit zones required to 
be shown on plans
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Automatic Daylighting Controls
§130.1(d) 

• Automatic Daylight Controls:
Apply to general lighting only

Lighting in daylit zones must be separately controlled

 Skylit Daylit Zone

 Primary Sidelit Daylit Zone

Meet uniformity req. of TABLE 130.1-A
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Automatic Daylighting Controls
§130.1(d)  

• Are daylight controls specified in the Parking 
Garage?
≥ 60 watts of lighting in primary sidelit zone; and

≥ 36 ft2 of glazing or opening

Automatic daylighting control can be multilevel, 
continuous dimming or ON/OFF
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Demand Responsive Controls
§130.1(e)

• Are DR controls specified? Req. if:
Building is greater than 10,000 ft2

• DR control should be capable of reducing total 
lighting power by minimum 15%
Spaces with LPD < 0.5 W/ft2 do not count toward total 

lighting power
Non-habitable spaces cannot be used to satisfy this 

requirement
 Closets, storage areas, etc.
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Demand Responsive Controls
§130.1(e) 

• Areas with LPD less than 0.5 W/ft2 not counted 
toward 10,000 ft2 trigger
Clarified in May-June Blueprint Newsletter

• Example:
15,000 ft2 parking garage
Parking Area LPD 0.14 W/ft2

500 ft2 elevator lobby with LPD of 0.6 W/ft2

 Should Demand Response control be required in this space?
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Questions on Mandatory Req.?
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Let’s Discuss Prescriptive 
Indoor Lighting Requirements



C  A  L  I  F  O  R  N  I  A     E  N  E  R  G  Y     C  O  M  M  I  S  S  I  O  N

Prescriptive Indoor Lighting 
Requirements

• Prescriptive req. include:
Calculation of indoor lighting power
Power adjustment factors
Automatic daylight control in secondary daylit zones
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Calculation of Allowed Lighting Power
§140.6(c)

• Three methods for compliance:
Complete building method (TABLE 140.6-B)

Area category method (TABLE 140.6-C)

Tailored method (TABLE 140.6-D through G)
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Calculation of Allowed Lighting Power 
§140.6(c) 

• Complete Building 
Method
TABLE 140.6-B lists 

building types and 
corresponding LPD

Single LPD for entire 
building
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Calculation of Allowed Lighting Power 
§140.6(c)  

• Area Category 
Method
TABLE 140.6-C lists 

function areas and 
corresponding LPD

Each area calculated 
separately

Sum allowed lighting 
power for all areas



C  A  L  I  F  O  R  N  I  A     E  N  E  R  G  Y     C  O  M  M  I  S  S  I  O  N

Calculation of Allowed Lighting Power 
§140.6(c)   

• Tailored Method:
TABLE 140.6-D lists function areas and target 

illumination levels
Calculates general lighting power allowance
Provides additional allowance for specialized lighting

 Wall display
 Floor display
 Ornamental 
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Calculation of Allowed Lighting Power 
§140.6(c)    

• Tailored Method Calculation:
LPD of the space dependent on Room Cavity Ratio and 

target illumination level
Table 140.6-F, Room Cavity Ratio equations 

Table 140.6-G, Tailored Method LPDs
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Calculation of Allowed Lighting Power 
§140.6(c)     

• Tailored & Area Category Method can be used 
together in a building. Each space must use one 
or the other.
Tailored method task lighting cannot be traded off, only 

general lighting
• If Complete Building Method is used, Tailored & 

Area Category cannot be used. 
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Power Adjustment Factors (PAF)
§140.6(a)2

• Allows for reduction of lighting power
 Installing controls beyond mandatory req.
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Daylight Controls in Secondary Zones 
§140.6(d)

• Secondary Daylit 
Zones 
Meet req. of §130.1(d)2
Separately controlled
Shown on the plans

• Daylight control in 
Secondary Daylit 
Zones can be traded 
off
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Questions on Prescriptive Req.?
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Let’s Discuss Lighting 
Controls Acceptance Testing
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Acceptance Testing
§130.4

• Acceptance Testing introduced in 2005
• 2013 Standards require certified Acceptance 

Test Technicians (ATTs) for lighting controls
• ATTs certified through CEC approved ATTCPs



C  A  L  I  F  O  R  N  I  A     E  N  E  R  G  Y     C  O  M  M  I  S  S  I  O  N

Acceptance Testing
§130.4 

• Two providers certified (as of 6/30/2015)
National Lighting Contractors Association of America 

(NLCAA)
California Advanced Lighting Controls Training Program 

(CALCTP)
• More information:
http://www.energy.ca.gov/title24/attcp/

http://www.energy.ca.gov/title24/attcp/
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Acceptance Testing
§130.4  

• Acceptance testing always required when 
lighting controls are installed
New Construction
Additions
Alterations

• Acceptance testing required if building is under 
10,000 ft2?
YES
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Acceptance Testing
§130.4   

• Verify that applicable Certificate of Acceptance 
(NRCA) forms are specified/completed.

• Verify that ATT is certified by an approved 
provider:
NLCAA
CALCTP

• List of certified ATTs can be found on each 
providers respective websites
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Acceptance Testing
§130.4    

• CALCTP and NLCAA have each developed 
Certificate of Acceptance documentation.

• These “alternative” forms have been approved 
by the Executive Director of the Energy 
Commission
Will have CALCTP or NLCAA logo on the form
Will look similar to CEC form with the same content and 

informational order
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Acceptance Testing
§130.4     

• Certificate of Acceptance Forms:
NRCA-LTI-02 (Lighting Controls Acceptance)

NRCA-LTI-03 (Automatic Daylight Controls)

NRCA-LTI-04 ( Demand Responsive Controls)

NRCA-LTO-02 (Outdoor Lighting Controls)
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In Summary
• Acceptance testing is required for indoor/outdoor lighting 

controls

• When applicable, acceptance tests must be specified on the 
NRCC-LTI-01 form at permit

• Field technician must report results of acceptance testing 
on respective NRCA form at final inspection

• Field technicians performing testing for indoor/outdoor 
lighting must be a certified Acceptance Test Technician
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Questions on Acceptance 
Testing?
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Let’s Discuss Lighting 
Alterations
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Additions and Alterations

• Additions 
 same requirements as a newly constructed building

• Lighting alterations
 certain control requirements based on project scope

• Acceptance Testing required
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Lighting Alterations

• Three types of lighting alterations:
Lighting system alterations (§141.0(b)2Iii)

Luminaire modification-in-place (§141.0(b)2Iiii)

Lighting wiring alterations (§141.0(b)2Iiv)

• Let’s discuss each type
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Lighting System Alterations
§141.0(b)2Iii

• Lighting System Alterations:
Existing lighting system modified; or
Luminaires replaced; or
Luminaires disconnected from the circuit, removed and 

reinstalled, whether in the same location or installed 
elsewhere (i.e. relocated)

• Only triggered if new luminaires are added or 
existing luminaires are altered. 
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Lighting System Alterations
§141.0(b)2Iii 

• Lighting system alterations meet req. in TABLE 
141.0-E

• Four Scenarios:
< 10% luminaires affected
≥ 10% luminaires affected, and LPD ≤ 85% of allowed
≥ 10% luminaires affected, and LPD > 85% of allowed
Change in area, space type, increase in LPD

LPD stands for Lighting Power Density (Watts/ft2)



C  A  L  I  F  O  R  N  I  A     E  N  E  R  G  Y     C  O  M  M  I  S  S  I  O  N

Lighting System Alterations
§141.0(b)2Iii  

• < 10% of luminaires affected in enclosed space
No Requirement
Allows for repairs without triggering code.

• Let’s look at TABLE 141.0-E
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Lighting System Alterations
§141.0(b)2Iii   
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Lighting System Alterations
§141.0(b)2Iii    

• ≥ 10% of luminaires affected in the enclosed 
space. Req. controls (depending on LPD):

 Area controls
 Shutoff controls
 Multi-level control*

 Daylight Control*

*Multi-level and Daylight control apply to altered luminaires only
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Lighting System Alterations
§141.0(b)2Iii     
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Lighting System Alterations
§141.0(b)2Iii      

• Alterations that change area of enclosed space, 
change space type, or increase lighting power, 
and that alter luminaires
 Area controls
 Shutoff controls
 Multi-level control*

 Daylight Control*
 Demand Response 

Control

DR control required only if altered area is greater than 
10,000 ft2

*Multi-level and Daylight control applies to the altered luminaires only
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Luminaire Modification-in-Place
§141.0(b)2Iiii

• Luminaire Modifications-in-Place (LMIP):
Replacing both lamps and ballasts
Modifying internals of the luminaire
Changing optical system
One for one replacement of luminaires

• LMIP shall not be part of general remodeling or 
renovation, or changes to wiring to the lighting 
system.
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Luminaire Modification-in-Place
§141.0(b)2Iiii 

• LMIP triggered in the enclosed space only if:
≥ 40 luminaires in a building space are MIP; and

≥ 10% of the luminaires in the enclosed space
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Luminaire Modification-in-Place
§141.0(b)2Iiii  

• LMIP meet req. of TABLE 141.0-F
• Req. controls (depending on LPD):

 Area controls
 Shutoff controls
 Multi-level control*

 Daylight Control*

• Let’s look at TABLE 141.0-F

*Multi-level and Daylight control applies to the altered luminaires only
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Luminaire Modification-in-Place
§141.0(b)2Iiii   



C  A  L  I  F  O  R  N  I  A     E  N  E  R  G  Y     C  O  M  M  I  S  S  I  O  N

Lighting Wiring Alteration
§141.0(b)2Iiv

• Lighting Wiring Alterations:
Adding a circuit feeding luminaires
Modifying/relocating wiring to luminaires
Replacing wiring between switch or panelboard and 

luminaires
Replacing or installing new panelboard feeding lighting 

systems
• Must meet applicable requirements of §110.9, 

§130.1, and §130.4



C  A  L  I  F  O  R  N  I  A     E  N  E  R  G  Y     C  O  M  M  I  S  S  I  O  N

Questions on Lighting 
Alterations?
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What does a Field Inspector do?
• Verify installed lighting 

power meets the 
Certificate of Compliance

• Verify mandatory lighting 
controls are installed

• Verify applicable 
Acceptance & Installation 
Forms are completed 
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Simplify Inspections with Inspection 
Checklist

• Inspection Checklist by 
EnergyCodeAce
 Used with the Plans Review 

checklist
 Specifies which forms to 

verify

 Electronic PDF to be 
completed in the field

 http://energycodeace.com/co
ntent/resources-checklists/

http://energycodeace.com/content/resources-checklists/
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§140.6 and the Field Inspector

• At Rough Frame verify
 Installed watts/ft2

 Shall not exceed values on 
NRCC-LTI-01 form

• If PAF controls credits 
were used
 Verify controls are 

installed

 Simplify with            
NRCI-LTI-05
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§140.6 and the Field 
Inspector cont.

• All req. NRCI-LTI forms must be verified
Refer to NRCC-LTI-01 (use as checklist)

Completed by installing contractor

• All req. NRCA-LTI forms must be verified
Refer to NRCC-LTI-01 (use as checklist) 

Must be performed by Certified ATT
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Certificate of Installation

• Completed by the installing contractor for:
 EMCS or lighting control system (NRCI-LTI-02)

 Track lighting current limiter or supplementary overcurrent 
protection panel (NRCI-LTI-03)

 Two interlocked lighting systems (NRCI-LTI-04)

 Power Adjustment Factors (NRCI-LTI-05)

 Videoconference studio lighting (NRCI-LTI-06)
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Final - Indoor Lighting 
• Controls

Verify (each enclosed area):
Area controls
 ON/OFF controls

Shut-off controls
 Occupancy sensor, automatic time 

switch 

Multi-level controls
 Dimming, Dimming Uniformity

NRCA-LTI-02 form
 Acceptance test to verify lighting 

controls (simplify with this form)
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Final - Indoor Lighting cont.
• Daylighting controls
 Dimming, photo sensor, etc. 

(separate from general lighting)

• Demand Response 
Controls
 Reduction of  lighting power by 

15% 
 Req. when greater than 10,000 ft2

NRCA-LTI-03 & 04
 Acceptance test to verify daylighting 

& DR controls (simplify with these 
forms)
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§10-103 and the Field 
Inspector
• At Final, verify signature on 

Certificate of:
 Installation (NRCI)

 Acceptance  (NRCA)

• Verify NRCA-LTI forms are signed 
by Certified Acceptance Test 
Technician
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QUESTIONS…
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Resources - Blueprint
• Published every other 

month

• Clarifications on 
frequently asked questions

• Receive by e-mail

• http://www.energy.ca.gov/
efficiency/blueprint/

http://www.energy.ca.gov/efficiency/blueprint/
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Resources - Fact Sheets
• 5 published to date

• Detailed clarifications on 
specific topic/requirements

• Receive by e-mail 
(listserver)

• http://www.energy.ca.gov/
efficiency/factsheets/

http://www.energy.ca.gov/efficiency/factsheets/
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Resources - Training
• Provided by Utilities

• Free of charge

• Can request for training 
in your region/area

• CEC training

• http://www.energy.ca.g
ov/title24/training/

http://www.energy.ca.gov/title24/training/
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Resources - Energy Code Ace 
• Forms tools 

• Free training (in person 
and online)

• Checklists, Trigger 
Sheets for building dept.

• http://www.energycodea
ce.com/content/home/

http://www.energycodeace.com/content/home/
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Resources - Hotline
• Toll-free in California

• Open Monday through Friday
 8:00 am to noon, and 

1:00 pm to 4:30 pm

• Call at:
 1-800-772-3300 (In CA)
 (916) 654-5106 (Outside CA)

• OR, e-mail at: Title24@energy.ca.gov

mailto:Title24@energy.ca.gov
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Resources - Listservers
• Main conduit for communicating with stakeholders

• Sign up at:
 http://www.energy.ca.gov/listservers/

• Subscribe to the following Efficiency Lists:
 Building Standards
 Blueprint
 Efficiency

• Respond to confirmation e-mail within 48 hours

http://www.energy.ca.gov/listservers/
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