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COMPLIANCE OVERVIEW

. Compliance and enforcement
. Permitting and certification
. Compliance approaches

. Required forms
. New additions and major changes

_________________

_________________

Primary responsibility for compliance and enforcement rests with the local
enforcement agency, typically associated with a city or county government.

A building permit must be obtained from the
local jurisdiction before construction of:

« A nonresidential building - Significant alterations to
- An outdoor lighting system existing lighting systems
- Additions to existing buildings - Signage
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State law allows local jurisdictions to adopt building energy
efficiency standards that are more stringent than Title 24,
Part 6, through an approval process with the California
Energy Commission.

These local ordinances, sometimes called “reach
codes,” are listed on the Energy Commission website:

www.energy.ca.gov/title24/2016standards/ordinances
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1. Meet all mandatory requirements

2. Meet all prescriptive or performance
requirements

Required controls that must be installed
Functionality that a lighting system
must be capable of

Specify if a device needs to be certified
by the Energy Commission

Maximum lighting power allowance for
a building or an area

Some methods allow for trade-offs
between building systems, so a very
efficient lighting system may allow for a
greater HVAC load
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Performance Approach:

* More flexible than prescriptive

« Based on an energy simulation model of the building

* Requires an approved computer software program

* Uses energy budgets to determine compliance

« Typically used for flexibility and ability to find the most cost-effective solution

Approved software:
http://www.energy.ca.gov/title24/2016standards/2016_computer_prog_list.html

e CBECC-Com V3c

e |ES (Integrated Environmental Solutions) Virtual Environment
* Energy Pro

e Simergy
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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.

COMPLIANCE OVERVIEW
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1. 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.

2. 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.

3. 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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: COMPLETE BUILDING ALLOWANCES
TABLE 140.6-B COMPLETE BUILDING METHOD LIGHTING POWER DENSITY VALUES
TYPE OF BUILDING O VATTS PER SQUARE FOOT)

Auditorium Building 14
Classroom Building 1.1
Commercial and Industrial Storage Building 0.60
Convention Center Building 1.0
Financial Institution Building 1.0
General Commercial Building/Industrial Work Building 1.00
Grocery Store Building 1.50
Library Building 1.2
Medical Building/Clinic Building 1.0
Office Building 0.80
Parking Garage Building 0.20 ‘
Religious Facility Building 1.5 ‘
Restaurant Building 1.1
School Building 0.95
Theater Building 1.3 ‘
All others buildings 0.50
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: AREA METHOD ALLOWANCES
.
'
| TABLE 140.6-C AREA CATEGORY METHOD - LIGHTING POWER DENSITY VALUES (WATTS/FT7)
ALLOWED
LIGHTING ALLOWED LIGHIING
PRIMARY FUNCTION ARKEA PRIMARY FUNCTION AREA POWER DENSITY
(W)
Auditoriom Area Reading areas IR
= Library Area 5
Auto Repair Area Stack areas L5
Deaury Salon Area Hotel lobby 095
Lobby Area
Civic Meenng Place Area Mam entry lobby 085 ¥
C‘I.assmolu Lecture, Training, 124 Lockes/Diessing Room 0.70
Voecanonal Areas
Commercial and Industnal Storage 3
Areas (condinoned and unconditoned) 0.00 Lounge Arca 0.50
Commercial and Indusinal Storage 0.7 Malls and Arma 095 "
Areas (refnigerated)
= . C P 5 3 ical and Clinical Ca )
and Meeting Center freas 12 Medieal and Climeal Care Area 12
Corridor. Restroom. Stadr. and Sopport 060 = 250 square feet 075
Areas Office Atea
Dining Area 10* = 250 spuare feet 10
. hanical, T : M
Electizcal, Mechameal, Telephone 05 2 Parking Area 014
Rooms
Exercise Center, Gymnasinm Areas 10 ﬁ‘::k:” Garage Dedicated Ramps 030
) Daylight
Exhibit, Museum Areas L3 Adagtaticn Zooes " 0.60
Financial Transaction Area 10 Religious Worship Area 157
E-mml al Laow bay 05’ Retail M: Sales, Wholesale 1 bt
LT LA . ? Ehowroom Areas h
and Industnal High bay 10
Work Areas Precision 124 Motion picture [ ,
= Theater Area - |
Grocery Sales Asea 12 ) Perfermance 14 I
'
. . . . I

2016 TABLE 140.6-C AREA CATEGORY METHOD Lighting Power Density (LPD) (Watt/Ft?) / <85% of LPD for Alteration Control Exceptions
PRIMARY FUNCTION AREA 2013 100% 2016 100% PRIMARY FUNCTION AREA 2013 100% 2016 100%
Auditorium Area 152 143 Library Ar Reading areas 1828 1143
Auto Repair Area 092 orary Area Stack areas 153
Beauty Salon Area 17 Lobby Ar Hotel lobby 113 0.953
Civic Meeting Place Area 133 0oby Area Main entry lobby 153 0.953
Classroom, Lecture, Training, Vocational Areas 125 Locker/Dressing Room 0.8 0.7
Commercial and Industrial Storage Areas 3 3
conditioned and unconditioned) 06 Lounge Area i 090
Commercial and Industrial Storage Areas 3 3
reffigerated 0.7 Malls and Atria 12 0.95
Convention, Conference, Multipurpose and 3 3 .

Meeting Center Areas 14 12 Medical and Clinical Care Area 12
Corridor, Restroom, Stair, and Support Areas 0.6 > 250 square feet 0.75
— 3 3 Office Area
Dining Area 11 1.0 < 250 square feet 1.0
Electrical, Mechanical, Telephone Rooms 072 0.552 Parking Area 0 0.14
Exercise Center, Gymnasium Areas 1.0 Parking Garage Area Dedicated Ramps 03
Exhibit, Museum Areas 20 1.8 Daylight Adaptation Zn ® 06
Financial Transaction Area 128 1.0° Religious Worship Area 153
General Commercial and Low bay 092 " " Sand 7
Industrial Work Areas High bay 102 Retail Sales, Areas 12
Precision 124 Theater Area Motion picture 093
Grocery Sales Area 1.28ad7 Performance 143
Hotel Function Area {58 123 Transportation Function Area —gg_g_gunoqume & Baggage 05
Ticketing 12 1.0

Kitchen, Food Preparation Areas 1.6 1.2 Videoconferencing Studio 128
Laboratory Area, Scientific 141 Waiting Area 113 083
Laundry Area 0.9 0.7 Al other areas 0.6 0.5
Footnote# Type of lighting system allowed Maximuni allowed added lighting power.

Specialized task work .2 WiftE

Specialized task work .5 Wift2

Ormamental lighting as defined in Section 100.1 and in accordance with Section 140.6.{c)2. .5 Wit

Precision commercial and industrial work 0 Wit

Per linear foot of white board or chalk board. .5 W per linear foot

Accent, display and feature lighting - luminaires shall be adjustable or directional .3 Wit

Decorative lighting - primary function shall be decorative and shall be in addition to general illumination 0.2 Wt
8 Additional Videoconferencing Studio lighting complyin | of the requirements in Section 140.6(c)2Gvii] 1.5 W/t
9 Daylight Adaptation Zones shall be no longer than 66 feet from the entrance to the parking garage
10 Additional allowance for ATM locations in Parking Garages (allowance per ATM} 200 watts for he 17 ATM Iacation; 30 walfs for each addiional ATM

locations in a group
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NR CC - LTI-01-E

MNumber in Sequence

! LT: Lighting
NR: Monresidential N 1
©: Outdoor E: Used by Enfdrcement Authority
CF: Residential I: Indoor
A: Used by Acceptance Tester
S: Signs

CC: Certificate of Compliance
CXR: Commissioning Review

ELC: Electrical
ENV: Envelope
MCH: Mechanical
PLB: Plumbing
PRC: Process

CA: Certificate of Acceptance
Cl: Certificate of Installation
CV: Certificate of Verification
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NRCC-ELC-01-E Electrical Power Distribution

NRCC-LTI-01-E Indoor Lighting

NRCC-LTI-02-E Indoor Lighting Controls
NRCC-LTI-03-E Indoor Lighting Power Allowance
NRCC-LTI-04-E Tailored Method

NRCC-LTI-05-E Line-Voltage Track Lighting Worksheet
NRCC-LTI-06-E Indoor Lighting Existing Conditions

NRCC-LTO-01-E Qutdoor Lighting

NRCC-LTO-02-E Qutdoor Lighting Controls
NRCC-LTO-03-E Outdoor Lighting Power Allowance
NRCC-LTO-04-E Qutdoor Lighting Existing Conditions
NRCC-LTS -01-E Sign Lighting
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E CERTIFICATES OF INSTALLATION
NRCI-LTI-01-E Validation of Certificate of Compliance (All Buildings)
NRCI-LTI-02-E Energy Management Control System or Lighting Control System
NRCI-LTI-03-E Line-Voltage Track Lighting
NRCI-LTI-04-E Two Interlocked Lighting Systems
NRCI-LTI-05-E Power Adjustment Factors
NRCI-LTI-06-E Video Conferencing Studio Lighting
NRCI-LTO-01-E QOutdoor Lighting
NRCI-LTO-02-E Energy Management Control System or Lighting Control System
NRCI-LTS-01-E Sign Lighting
NRCI-ELC-01-E Electrical Power Distribution
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Acceptance testing helps ensure building equipment and systems perform
properly. It is not a replacement for commissioning.

Lighting controls acceptance testing is NOT the same as the commissioning
requirements in 120.8.

1. Review documents to make sure that
controls are properly documented

2. Review the installation and perform
testing to ensure controls operate
as required by Title 24

3. Fill out the Certificates of Acceptance
and submit them to the enforcement
agency in order to receive an
occupancy permit

http://www.energy.ca.gov/title24/attcp/
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Including (but not limited to):

Electrical Contractors

Certified General Electricians
Professional Engineers

Controls Installation & Startup Contractors
Certified Commissioning Professionals
HVAC Installers

Mechanical Contractors

S e oA

and electrical systems.
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Participation in the ATT program is limited to persons who have at least three
years of verifiable professional experience and expertise in lighting controls

COMPLIANCE OVERVIEW

Home What is CALCTP? Get Certifled ~  Find Acceptance Techniclans Find Installer Contractors Resources

CALCTP EDUCATES CONSUMERS

A broad partnership between utility companies,
manufacturers, electricians, lighting designers and
electrical contractors Is leading to improvements in the
design and installation of advanced lighting controls.

Proper design and installation creates enormous costs
savings, which is increasing consumer demand for the
services provided by CALCTP-trained installers and
technicians.

0800

ABOUT THE PROGRAM

The California Advanced Lighting Controls
Training Program (CALCTP) is a statewide
initiative aimed at increasing the use of
lighting controls in commercial buildings and
industrial facilities through education.

CALCTP is composed of two training
programs: (1) an installation program and
(2) an acceptance test technician
program (Title 24 requirement).

M Mike Goodwin

CALCTP INSTALLATION
PROGRAM

The CALCTP Installation Program educates,
trains and certifies C-10 licensed electrical
contractors and state-certified general
electricians in the proper installation,
programming and maintenance of advanced
lighting controls systems.

Click here to find a CALCTP-Certified
Installation Contracter in your area or click
the Get Certified tab above for more
information on becoming a certified
technician.

CALCTP-AT PROGRAM
The 2013 Building Energy Efficiency
Standards requires certified technicians to
conduct tests to pass/fail installed lighting

FAST FACTS
ALC, when
properly implemented,
can reduce lighting
energy use by

40,
60%

CALCTP News
New gight-page brochure by Lighting
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Lonfraciors ~ lechnicians ~  Iraming ~  Members ~  Loniact Us

Arcaptanea Test Empioyer Certifieation Gnine

GLASSES
Class

Datein

Acceptence Teat Technicien Octaber &, 2015 802 AM

Accepience lest 1echicien Uctnber 20, 201 430 AN

TESTIMOMIALS

CAMCHN WAGNER
SFADERELECTRI IC.

1 jurst want=ai to thank you and your argenization. The NLCAA is & greet arpanization | am proud £ be part of NLCAA mede it
exew for ez i berome Exd fechvicin i sty ooy e ek, awed o the: eoafedene o

di e lsstiag o iy own afiter compieding youc caurse. Knawing | frad suport from Be NUCAA o il back on is also w pls.
Your software prograr it outstanding. | can iave fhe clent send me the pians in FDF and do mos: of the work i the office. When | get 01

R

Plan Review (installing contractor, engineer of record)

Review plans and specifications to ensure they meet all Title 24
requirements. Typically done prior to signing a Certificate of Compliance.
Construction Inspection (installing contractor, engineer of record)
Check that the equipment installed is capable of complying with the
requirements of the Standards. Construction inspection also assures that
the equipment is installed correctly and is calibrated.

Functional Testing (Field Technician)

Acceptance tests are performed to ensure that all equipment performs as
required by Title 24.

Occupancy

Once all required Certificates of Acceptance are submitted, the
enforcement agency releases a Certificate of Occupancy.
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Acceptance tests apply to all new equipment and controls installed on new or
existing lighting systems. These tests cover:

NRCA-LTI-02-A
NRCA-LTI-03-A
NRCA-LTI-04-A
NRCA-LTI-05-A
NRCA-LTO-02-A

3/22/2017

Lighting Controls

Automatic Daylighting Controls
Demand Responsive Lighting Controls
Institutional Tuning Controls

Qutdoor Lighting Controls
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The majority of lighting control devices are now regulated by California
Appliance Efficiency Standards, Title 20

» Devices must be certified to the California Energy Commission

* Expanded requirements for:

Automatic time switch controls

Dimmers

Occupant sensing devices

Photocontrols

e Check www.appliances.energy.ca.gov

3/22/2017
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CALIFORNIA

ENERGY COMMISSION
GOV

Quick Search

To begin your search enter model criteria and click search. Use the additional fields if necessary. The quick search also allow
currently approved models or to search historical models

search results to be narowed to

To search historical models, please selihe status to archived which can be found on the appliance status tab.

Questions can be directed to Appliances@energy ca.gov or to the Appliances Hofline, toll free at (388) 838-1467 or oulside California (316) 651-7100. Search
Instructions are also avallable.

Wodel Number ‘ Appliance Type Company Brand Appliance Stalus

Select Category Select Appliance Type

Lighting Products E| Lighting Controls [+ m m

Please Select

Ballasts

Ballasts For Residential Recessed Luminaires
Ceiling Fan Light Kit

Compact Fluorescent Lamps
Deep-Dimming Ballasts

Emergency Lighting
2013 JA8 High Efficacy LEDs
2016 JAS High Efficacy Lighting
Lamps

Lighting Controls

Metal Halide Luminaires

Portable Luminaire

State-regulated Light Emitting Diode Lamp

Torchieres
Traffic Signals
Under Cabinet Luminaires
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* Removing and reinstalling (at least 10% per enclosed space or 3 fixtures
per room)

* Replacing or Adding Entire Luminaires (3 fixtures or more per room)

* Adding, removing, or replacing walls or ceilings as part of a lighting
redesign

Alterations trigger Title 24 requirements!
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* Replacing ballast/driver AND lamps
in luminaire

* Permanently changing the light
source of a luminaire

* Changing the optical system of a
luminaire

These trigger Title 24 requirements
if you modify at least 70 luminaires
per floor or tenant space!

-

IR

-

L& "

1
! &
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“Reconstruction or renewal for the purpose of maintenance of any
component, system, or equipment of an existing building.”

¢ Replacement of lamps, lamp holders, or lenses
« Alterations caused directly by the disturbance of asbestos
* Repairs may not increase energy consumption of repaired equipment

« If you replace any component, system, or equipment that is regulated by
Title 24, that modification is considered an alteration and not a repair.

Repairs do not trigger Title 24.

3/22/2017
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2016 Indoor Luminaire Component Modification:

Entire Luminaire Alterations: >10% moved, changed, replaced fixtures: 3 or more fixtures per room

0 per floor/tenant per year changed fixtures: 3 or more fixtures per room

bt WHLOE Reduced installed wattage from ‘;c:]dn':gt:z
Mandatory Control  Reduced LPD(§140.6) ~ Reduced LPD (§140.6) existing method* load or
<85% of allowable >85% of allowable §141.0(b)2Jii remodeling
GG I B Excludi 13[)( 35)4 tely | Excludi 130Y f(S)A ing 130.1(a)4: o lighti Yes
xcluding 130.1(a)4: separately | Excluding 130.1(a)4: .1(a)4: ighting
§1 30'1(3)1 '2'3 controlled lighting systems. controlled lighting systems. systems.
Yes
Multi-level control: 2 level or 130.1(b) Yes No Yes
§130.1(b) Only for modified Only for modified luminaires
luminaires
Yes: auto shut-off all building types.
: Partial-OFF required for warehouse
Auto shut-off control: Yes Yes and parking garages Yes
§130.1(c) Partial-OFF excluded at:
130.1(c)6B: libraries / 130.1(c)6C:/7A stairs/corridors
130.1(c)8:_Hotel/Motel guest rm 30 min. controls N/A
Daylighting control: Yes
§130.1(d) No Only for modified luminaires No ves
Demand response: No Yes No Yes

§130.1(e)

*50% Office, retail and hotel occupancies / *35% All other occupancies
Acceptance test technician required when any number of controls for >20 fixtures being added for project
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New Construction
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Alterations

4+ Incandescent >100 watts

< Motion

Sensor

+ Lamp>150 watts

< BUG
4+ Controls

< When not regulated by health
or safety to always remain on

3/22/2017

is greater) of the fixtures
changed, moved or replaced
< Mandatory controls only

+ >50% of the fixtures changed,
moved or replaced

<+ Mandatory Controls AND
< Prescriptive requirements

+ Reduced Wattage Method:
%+ Mandatory Controls
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+ 5 fixtures OR >10% (whichever
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Mandatory requirements that apply to:

¢ All non-residential,
* high-rise residential, and
e hotel/motel buildings.

Requirements include:

- Service metering

- Disaggregation of electrical loads
-Voltage drop

- Receptacle Control

-Demand Response
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The building owner or occupant must have access to read a meter with:
1. Display instantaneous demand in kW
2. Measure kWh usage over time

3. Larger services over 250 kVA require additional capabilities

“Smart meters” usually meet the requirements as long as the data is
accessible to the building owner or occupant.

TABLE 130.5-4 MINIMUM REQUIREMENTS FOR METERING OF ELECTRICAL LOAD

Electrical Services Electrical Services rated
rated more than more than 250 kVA and Electrical Services
Electrical Services S0KVA and less than less than or equal to rated more than
Metering Functionality rated 50 kKVA or less or equal to 250 KVA 1000KVA 1000kKVA

Instantaneous (at the time) . . .
W demand Required Required Required Required
Historical peak demand (kW) Not required Not required Required Required
Tracking kWh for a user- . . .
definable period. Required Required Required Required
kWh per rate period Not required Not required Not required Required

! ' ' '
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The maximum combined voltage drop on both installed feeder conductors and
branch circuit conductors to the farthest connected load or outlet cannot exceed
five percent.

Exceptions are voltage drops permitted by California Electrical Code
e Section 647.4 — Sensitive electronic devices

e Section 695.6 — Fire Pump Transformers

e Section 695.7 — Fire Pump Power Wiring

The California Electrical Code is available online here:
http://www.bsc.ca.gov/Codes.aspx
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+ DISAGGREGATION OF ELECTRICAL LOADS
I
e
i
i . . .
' Measurement devices must be able to monitor the electrical energy usage of load
types per: TABLE 130.5-8 MINIMUM REQUIREMENTS FOR SEPARATION OF ELECTRICAL LOAD
Ebectrieal Eleetrieal Services rated
Services rated | more than SOKVA and bess Electrical Services rated
Electrical Lead Trpe S0KVA or bews | than or equal to 250 KVA 1000KVA more than L000KVA
Lighting uschoding exat and .
5 - All ighting disage Alllighting
;th:mm:ghmg andexterics | Notmequised | All Hghting in aggregate by Boor o e v by oce e o
HVAC systems and
companents inchuding
chillers. fasss bhesters. Al HVAL in aggregate and | All HVAC in apgregate 3ad
furnaces. package usms. ot required AUHVAC maggregate | cach HVAC loadrated at | each HVAC load rated a1
coolzng vawees, asd least 50 KVA Teast S0KVA
circulation pussps
avsocuated with HVAC
Domestic and servace water
systemn pumps and related ot required All Joads e aggregate All loads i aggregate Allloads in agaregate
Allplug losd i aggregane | AUIPIng load separated by | All phug load separaed by
flocs, type or area floor, type ar 2ea
Fhug boad inchading Groups of phag leads N Folus loads u £ g loads
applisarces rared bess than ot roquised exceedumg 25 KVA Granps of plug loa AR Broups ofplu loa
b | | oedaEin
s thas 0000 less than 5000 € less thim 5000 3¢
Elevaters, excalaters,
moving walks, and trassit Mot eequired All Joads e aggregate AN leads in aggregate Allloads in aggregate
wystemns
Otber mdivadual non
HVAC loads or appliances | Not requised All loads in apgregare Al leads in agsregate All loads in aggregate
rated 25KV A or greater
Endustrial and commercial
lead centers 25 kVA or
prcater mcludig Weatscal | Not sequised All loads m aggrogate All loads w aggscgate Allloads i aggregate
highting imstallaticns 3ad
commecil katcbens
Rewewable powes souce - . -
Prmpiie Each group Each grosp Each group Each group
Loads associated with - .
bl povtes ot ot required All Joads in aggregare Al loads in aggregate All Toads in aggregate }
- I
Chasging watioas for t:.l:f::.:‘ All loads in aggrezate All loads in aggregate All loads in aggregase !
I
T
i
i
o
i
|
+ VOLTAGE DROP
I
e
i
i
i
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Plug loads are a large and increasing electrical load in most office buildings.

All of the following spaces must have both controlled and uncontrolled
120-volt receptacles:

.

.

.

Office areas

Lobbies

Conference room
Kitchens in office spaces
Copy rooms

Hotel/motel guest rooms

The controlled outlets must be clearly marked. Each uncontrolled receptacle
should have a controlled receptacle within 6 feet of it.
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