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Q This program is registered with the AIA/CES for
continuing professional education. As such, it does not
include content that may be deemed or construed to be
an approval or endorsement by the AlA of any material

of distributing, or dealing in any material or product. [ _q 11 ;
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QO Questions related to specific materials, methods, and ||I|| - i
services will be addressed at the conclusion of this ==
presentation. .

CALBO — CALIFORNIA TRAINING INSTITUTE

2016 CALIFORNIA ENERGY CODE
NON-RESIDENTIAL LIGHTING REQUIREMENTS
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i * Non-Gov’t Jurisdiction
* Private Consulting

* Building Department
* Non-Building & Safety

LIGHTING COMPLIANCE
NON-RESIDENTIAL OCCUPANCIES

TorICS

Introduction

Whats New - Lighting & Electrical
Mandatory Measures

Outdoor Lighting, Signs, Solar Ready
Performance Method

Prescriptive Method

Electrical Systems

Additions & Alterations

Example
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Title-24, Part 6 Energy Conservation

Applicable Discussion: Non-Residential, High-Rise Residential

Occupancy Groups (4, B,ELFEH, M, R, S, V)

§ 110.9  Lighting Control Devices, Ballasts, Luminaires

§ 110.10 Mandatory Solar Ready Requirements

§ 110,11 Mandatory Electrical Power Distribution Systems
§ 130.0  Lighting Controls and Equipment

§ 130.1  Indoor Lighting Controls Mandatory

§130.2 Outdoor Lighting and Equipment

§130.3  Sign Lighting Controls

§1304 Lighting Control Acceptance & Installation Cert

§130.5  Electrical Power Distribution Systems

§ 140.1  Performance Approach: Energy Budgets

§140.6  Prescriptive Requirements Indoor Lighting

§ 140.7 Outdoor Lighting Requirements

§ 140.8  Signs (Indoor, Outdoor) Requirements

§ 1410  Non-Res Alterations, Additions, Repairs 8
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ADMINISTRATIVE REGULATIONS OF THE CEC

§ 10-103(a)2.A. Building Permit Application

For all newly constructed buildings, additions, alterations, or
repairs regulated by Part 6 the applicant shall submit the
applicable Certificate(s) of Compliance to the enforcement
agency for approval.

The certificate(s) shall conform to the requirements of Section
10-103(a)1, and shall be approved by the local enforcement
agency . . . by stamp or authorized signature prior to issuance
of a building permit.
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ADMINISTRATIVE REGULATIONS OF THE CEC

§ 10-103(d) Enforcement Agency Requirements

1. Permits.

An enforcement agency shall not issue a building permit for
any construction unless the enforcement agency determines in
writing that the construction is designed to comply with the
requirements of Part 6 that are in effect on the date the building
permit was applied for.
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ADMINISTRATIVE REGULATIONS OF THE CEC

§ 10-103(d) Enforcement Agency Requirements

2. Inspection.

The enforcement agency shall inspect newly constructed
buildings and additions, and alteration to existing buildings to
determine whether the construction or installation is consistent
with the agency’s approved plan and specifications, and
complies with Part 6.

Final certificate of occupancy shall not be issued until such
consistency and compliance is verified.
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ADMINISTRATIVE REGULATIONS OF THE CEC

§ 10-103 Permit, Certificate, Informational and Enforcement
Requirements

(a) Documentation. The following documentation is required
to demonstrate compliance with Part 6.

1. Certificate of Compliance NRCC
2. Building Permit Application

3. Certificate of Installation NRCI

4. Certificate of Acceptance NRCA
5. Certificate of Field Verification NRCYV

Exception: <1,000 Square Feet and Occupant-Load <=49
Statement of Compliance from Licensed Engineer or Architect
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WHAT’S NEW
LIGHTING & ELECTRICAL
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California Energy Commission
2016 Building Enerqy Efficiency Standards
What's New for Nonresidential

Lighting

1, Clarification and simpfification of exlsting language; removing exceptions no longer relevant (§ 130.0 through § 130.5 and
§ 140.6 through § 140.8).

2. Reductions to lighting power densify (LPD) values in TABLES 140.6-B, 140.6-C, and 140.6-G.

3. Remaval/addition of power adjustment factors (PAFs) (§ 140.6(3)2).

4, Slgnificant reductions in outdoor lighting power allowances (TABLE 140.7-A).

5. Clarification and streamlining of alteration requirements, including addition of a new compliance path that allows
compliance by reducing the existing lighting power. For indoor lighting, this path foregoes bi-level control requirements but
is otherwise kdentical to the B5 percent or less of lighting power allowance path.

Electrical

1. New definitions of electrical metering, service equipment, plug ioad, and low vollage dry-type distribulion \ransformer are
added to §100 1,

2. Reyisions and clarificalions of service elacirical metering § 130.5(a), separation of efectrical circuits in § 130.5(b), vottage
drop in § 130.5(c), and circull controls in § 130.5(d).

Covered Processes
New mandatory requi for all | and moving walkways (§ 120.6{t) and § 120.6(g)).
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NEW FOrRMS — 2016 COMPLIANCE FORMS

NRCA - LTI-05-4 Institutional Tuning Power Adjustment Factor
NRCA-PRC-12-F Elevator Lighting & Ventilation Controls
NRCA-PRC-13-F Escalator & Moving Walkways Speed Control
NRCC-LTI-06-E Indoor Lighting Existing Conditions
NRCC-LTQ-04-E  Qutdoor Lighting Existing Conditions
NRCC-PRC-12-E Elevator Lighting and Ventilation Controls

NRCC-PRC-13-E Escalator and Moving Walkways Speed Controls
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NEW / REVISED DEFINITIONS

ALTERATION is any change to a building 5 water-heating system,
space-conditioning system, lighting system, electrical power
distribution system, or envelope that is not an addition.

CIE 13.3 is the International Commission on Hlumination
document “Method of Measuring and Specifying Colour Rendering
Properties of Light Sources”

CIE 15 is the International Commission on Hlumination document
“Technical Report: Colorimetry”
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NEW DEFINITIONS

ELECTRICAL POWER DISTRIBUTION SYSTEMS.

Applies only to Section 130.5:

. Equipment ((“NEC’)”

» Plug Load - 0/ //{(
» Electrical Metering .- / 00 v

» Low Voltage Dry-Type Distribution Transformer — (D CY ; vl B

* Service NEC ’/5007/9 /4=

*» Service Equipment NEC 7

NEW DEFINITIONS

LIGHTING definitions NEW:

* Color Rendering Index (CRI)

» Correlated Color Temperature (CCT)

» Color Light Source

* Enclosed Luminaires

» Light Emitting Diode (LED)

s LED Light Engine

* Non-Integrated LED Lamp

» Integrated LED Lamp

s Luminous Efficacy

* Recessed Luminaire

» Track Lighting Integral Current Limiter
* Track Lighting Supplementary Overcurrent Protection Panel
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NEWwW DEFINITIONS

LIGHTING CONTROLS definitions NEW:
* Automatic Scheduling Control
* Dimmer, Forward Phase Cut

* NEMA SSL 74 (“Phase Cut Dimming for Solid State Lgt)
* Shut-Off Contrals

UL 1598 Underwriters Laboratories “Luminaires” 2008

20

MANDATORY MEASURES
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LIGHTING CONTROL DEVICES
& SYSTEMS, BALLASTS, LUMINAIRES — TITLE 20

e

§ 110.9(a)

* Lighting Control Devices and Systems

LIGHTING CONTROL DEVICES
& SYSTEMS, BALLASTS, LUMINAIRES — TITLE 20

§ 110.9(a)

» Lighting Control Devices and Systems
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LIGHTING CONTROL DEVICES
& SYSTEMS, BALLASTS, LUMINAIRES — TITLE 20

§ 110.9(a)

« Ballasts
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LIGHTING CONTROL DEVICES
& SYSTEMS, BALLASTS, LUMINAIRES — TITLE 20

§ 110.9(a)

* Luminaires
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LIGHTING CONTROL DEVICES
& SYSTEMS, BALLASTS, LUMINAIRES — TITLE 20

§ 110.9(b)

1. Time-Switch Lighting Controls
*  Automatic Time-Switch Controls
«  Astronomical Time-Switch Controls
«  Multi-Level Astronomical Time-Switch Controls
*  Qutdoor Astronomical Time-Switch Controls
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LIGHTING CONTROL DEVICES
& SYSTEMS, BALLASTS, LUMINAIRES — TITLE 20

§ 110.9(b) e
9l -
4 | —
2, Davlighting Controls gl | =
Automatic Daylight Controls ﬁ‘-‘
Photo Controls -y -
“ ] 1
% ¥ T

LIGHTING CONTROL DEVICES
& SYSTEMS, BALLASTS, LUMINAIRES — TITLE 20

§ 110.9(b) T
|
3. Dimmers -—-l ;_;_.d
= i |
— |
. —
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LIGHTING CONTROL DEVICES
& SYSTEMS, BALLASTS, LUMINAIRES — TITLE 20

§ 110.9(b)

4, Occupant Sensing Controls
Occupant Sensors

Motion Sensors

Vacancy Sensors

Partial-ON Sensors

Partial-OFF Sensors

All Occupant Sensing Control Types

31
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Vacancy Occupancy
Manual ON/Auto OFF Auto ON/Auto OFF

33




LIGHTING CONTROL DEVICES
& SYSTEMS, BALLASTS, LUMINAIRES — TITLE 24

§ 110.9(c) Track Lighting Integral Current Limiter

* Certified CEC

* Installation Requirements 130.4

» Mfg of Current Limiter Same Mfg of Track

* Permanently Attached but Destructive Removal

» Tamper Resistant Fasteners Wiring Compartment
* VA Rating

* Factory Label Warning

Cailfornia
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LIGHTING CONTROL DEVICES
& SYSTEMS, BALLASTS, LUMINAIRES — TITLE 24

§ 110.9(c) Track Lighting Integral Current Limiter

Electrical Panel marked:

NOTICE: Current limiting devices installed in track lighting
integral current limiters connected to this panel shall only be
replaced with the same or lower amperage. Adding track or
replacement of existing current limiters with higher
continuous ampere rating will void the track lighting integral
current limiter certification, and will require resubmittal of
compliance documentation to the enforcement agency
responsible for compliance with the California Title 24, Part
Building Energy Efficiency Standards.

—
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LIGHTING CONTROL DEVICES
& SYSTEMS, BALLASTS, LUMINAIRES — TITLE 24

§ 110.9(d) Track Lighting Supplementary Overcurrent
Protection Panel b/’ 29

* Only for (Line-Voltage) Track Lighting
* No other lighting or power circuits
* Installed in an electrical room, or adjacent to the supply

Labeled:
“NOTICE: This Panel For Track Lighting Energy Code
Compliance Only”




ATATE OF Cola-Onat,

TRACK LIGHTING INTEGRAL CURRENT LIMITER OR SUPPLEMENTARY
OVERCURRENT PROTECTION PANEL Y
ZEZ MBI T: T CALF A ENESD ¢ (OIS EDN

CERTINCATE OF INSINLLATION HACH (T334

Track Lighling Imtegral Curtant Lifniter of Suoplementiry Gaitunant Protiction Fanel Pagx 1 af £)
= T e
T = [==
GENEILAL INFOHMATICN.

CATE OF SLILDING PLRMIT PEANAT #

BUILDING TYPE [[J Nonresitentiat [] High-Alse Res (Common Area} | [ Molei/moted (Common Area)
PHASE OF i N = N = »
coNsTAUCTION L) New construction | L] Audiion O Ateration | €1 Unconditioned
SCOFE OF RESPONSINILITY

Enter the dete of appreval by eitlorcoment agency of the Certitcaty of Comphance Tt provides | Dater

the sgecHizatioa for the energy efliclency measures for the scope of responsibilty for this

Iratalaros Coiblicate

CertiNed Integral Current LimMers, and ¥ Panels Used to

Control Line-Vollage Track Lighting

$130.4(b) Before a Line-Voltage Track Lighting inlegral Current Limiter or Supplementary Overcurrent Protection
Panel wil) be recognued for compliance with the lighting reguimeminta in Part & of Titke 34, ibe prrson wha i e!
under Division 3 of the Business and Professions Code fo yeiept ity e e ath
Traturny, materials, component, o manstestaned devices shall jign a2 subiest thes Installabion Centilicate,

If any of the following requirements fail Lo comply with any of the Line-Vohage Track Lighling Installation requirements,
hese methods for delermining installed lighling power shall not be used for compliance with the Building Energy
Efficiency Standards.

Check o that apply:
PART1 Type of LineVohage Trach Lighting Cantrol lnstalled:
1] A.Certified Line-Vottage Track Lighiing Integral Current Limiter:
A Line-Voltage Track Uighting integral Current Limiter that bas been centified Lo the Energy Commission, and consists of a
current limiter integral (o the end-feed housing of a manufactured line-voltage track lighting system.
] B, Dedicated Une-Voltage Track Lighting Supplementary Overcurrent Prolection Panel:

ATrack Lighting Supplementary Overcurrent Protection Panel s a Y
Protection Devices a1 defined In Article 100 of the Calfornta Electric Code, and used only with line vollage Lrack lghting




MANDATORY REQUIREMENTS LIGHTING SYSTEMS

Subchapter 4
§ 130.0(b) Functional Areas

D 150.0(k J
w 150.0(k) ﬂnﬁgg

* High-Rise Residential Dwellings
*  Outdoor Lighting Controls Associated with Dwelling Units

* Hotels/Motels
l’)'\ ‘%oraes op (55"}(/?‘24
| 5##5’%5 h-iLs e

fﬂ"°re'

m W
ﬁﬁo{[iw pol- 9

,\\\‘.

MANDATORY LIGHTING CONTROLS

§ 130.1 Indoor Lighting Controls

(a) Area Controls

(b) Multilevel Lighting Controls
(c) Shut-OFF Controls

(d) Automatic Daylighting Controls
(e) Demand Responsive Controls

E.Lymrnia ﬁ
Billiding E a ;
\x___qfrlmls ST




MANDATORY LIGHTING CONTROLS

§ 130.1(a) Area Controls

Manual ON/OFF
2. Readily Accessible
* Located in the Same Room or Area
* Retail, etc: May see the lights being controlled

Other Controls Allowed but Manual ON/OFF Primary
4. General Lighting Separately Controlled

"« Other Lighting
Floor, Wall, Window Displays
» Track Lighting

Califarnia
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MANDATORY LIGHTING CONTROLS

§ 130.1(b) Multilevel Lighting Controls
(> 100 Sq Ft, > 0.5w/sf)

1. Control Steps: Table 130.1-A

Multilevel Lighting Control reduces power going to a lighting
system in multiple steps.
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MANDATORY LIGHTING CONTROLS

§ 130.1(b) Multilevel Lighting Controls
(> 100 Sq Ft, > 0.5w/sf)

1. Control Steps: Table 130.1-A
2. Must Not Override Area Controls, Automatic Shut-OFF,
Demand Response
3. Dimmable Luminaires
*  Manual Dimming
* Shall be Controlled by a Dimmable Control
*  ON/OFF Functionalit;k 4
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MANDATORY LIGHTING CONTROLS

§ 130.1(c) Automatic Shut-OFF Controls
(In addition to Manual ON/OFF & Multilevel Controls)

1. Control When Room is UnOccupied
* Occupant Sensing
 Automatic Time-Switch (w/Override, Holiday)
* Separate Controls, Separate Floors
¢ Maximum Control Area: 5,000 Square Feet

Callfornta
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MANDATORY LIGHTING CONTROLS

§ 130.1(¢) Automatic Shut-OFF Controls

5. Occupant Sensors REQUIRED to Shut-OFF All Lighting
*  Offices <=250 Sq Ft
*  Multipurpose Rooms < 1,000 Sq Ft
* Classrooms Any Size
* Conference Rooms
Plus
»  Multilevel Controls
» Partial ON: 50 to 70% of Controlled Lighting
Or
* Vacancy Sensor: Manual ON — Auto OFFF
{-?ammfa
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MANDATORY LIGHTING CONTROLS

§ 130.1(c) Automatic Shut-OFF Controls

6.  Full or Partial OFF Occupant Sensing: 50% Reduction
* Aisles Ways Open Areas Warchouses
¢ Each Aisle Separate
* Corridors and Stairwells
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MANDATORY LIGHTING CONTROLS

§ 130.1(c) Automatic Shut-OFF Controls l/ ‘ {i #}t !
¢ ¢
7. Partial OFF Occupant Sensing K ppe

* High-Rise Res: Stairwells, Corridors — Common Areas
* Hotels/Motels: Stairwells, Corridors — Common Areas

* Parking Garages, Parking Areas, Loading/Unloading
* Control Step 20% to 50% Lighting; 500W Max
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MANDATORY LIGHTING CONTROLS

§ 130.1(¢c) Automatic Shut-OFF Controls

8. Hotel/Motel Guest Rooms
* 30 Minute Room Vacated Lighting Switched OFF

Cala_h‘f_arnfa
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A. Mandatory Lighting ca% Declaration Statemenis (Indicate if the measure applies by checking yes or no below.)

YES IControl Requirements
Dﬂllllﬂ‘ lhﬂhm‘\lrﬂ“!ﬂ oy seli=sonianed Ighting tonirol dev<es which are cerified io the Energy Commission according to Lhe Title 2¢ Appliance
'~ in with Seitien 110.9,
| Lighting shall be controlted by 3 Ighiing comtial syslem or energy control system wilh 81109 An Installation Certificale
Q|00 [Rhal be submitied in accordance witl bestias 130 4(b).
3 | Co [P more Tack g ntegaf Curent Urtesshll e stalid whik have e ceited e Enrgy Commission o accordance i §110.9 37

Lelaﬁo Additionally, an [nwallation Certificote shall be submitied (n actesitance will Sextran 130.4(6).

N A Track igrting Supplemeriary Gvercurrent Fgtestion Pazel tnall be installed in accardance with Sechan 110.9 and Section 130,0, Additonatly, an

O | € [Basaliavian Certificate gl e inptalted in acnrance wa Section 130 4fo),

o S rn Uihting cantrols and equman shall comply wilh the applicable requitements in §110 9 and shall be wstalled in accordance with the manulacturer's
Al ns\pucteis in accordance with Section FHLY.

O

S\') Il Jumunaires shal be functonally controlled with manual ON and OFF kighting controls in accordante with Section 130.1(a)

eferal lightisg thak be separainly controlied from At azhir Kghuing vyildrms b an s, Flobr and wall iaplay, window disaley, cese disilay. senasmental.

o] ] speaial eHerts lighting shall each be separately contralled on circuits (hat are 20 amps or less. When Lrack lighting is used, general, display,
tismverlal, and special effects highting shall each be separately conleolled; in accordance with Section 130.1{a)4.
o \ [The g=rral fghting of soy enclaced area 100 sauers foet ar hirge?, with 2 connecies ghting jodil 1hat mxzerd) 0.5 watts por squine foot sl mest the
4 it el bghgiog b in with Section 130 1{b)

0 ¢\ [Alinstalled indoor lighting shall be equipped with conirols that meet the applicable Shut-OFF tanirel requirements in Seclion 130 1(c).

Q 1 Jghung i all Daylit Zones shall be conlralled in accordance wath the requirements In Section 130.1(d) and daylit tones are shown on the plans
ol o Whiing power in buildings larger than 10,000 square feet shall be capable of being automatically reduced in response to a Demand Respansive Signal in
pceaedance with Section 130.1(e}
Before an otClpanty permit g Tl ' atwy, ar 8 new I3 yervinga fmliding. aren, or sie is operated for
e} Ie) ol Ui, isdoor Ighling eiitro werving the M!H.a-u.m Ae el be pzrtiibell 21 ropeting the Acceptavee Begulrermivs k2 Code Compliance in
i with Sectimn LKA {a)| T b taived 1o meet e (R Vizhaide autimatic dayhght ecatredy, automatic shut-OFF

gantral, and demand tetpenive conteoly.
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VIANDATORY LIGHTING CONTROLS
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§ 130.1(d) Automatic Daylighting C unm X /l

: f Fo
Daylit Zones:
A. Skylight Daylit Zone /=
B. Primary Sidelit Daylit Zone
C. Secondary Sidelit Daylit Zone

Daylit Zane: Is the floor area under skylights or next to windows.
Bypes of daylit zones includes primary sidelit daylit zone,
secondary sidelit daylit zone, and skylit daylit zone.
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MANDATORY LIGHTING CONTROLS

§ 130.1(d) Automatic Daylighting Contrels

Daylit Zones:
A. Skylight Daylit Zone

Area under the opening
Plus

0.7 times average ceiling height
Minus
Areas permanent obstruction
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Figure 5-5— Skylit Daylit Zone Diagram 1
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Figure 5-6 — Skylit Daylll Zone Diagram 2




MANDATORY LIGHTING CONTROLS

§ 130.1(d) Automatic Daylighting Contrels

Daylit Zones:
B. Primary Sidelit Daylit Zone

Vertical Glazing

One window head height deep and window width
Plus

0.5 times window head height wide on each side
Minus

Areas permanent obstruction
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Figure 5-7 — Primary Sidelit Daylit Zone Diagram 1
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Primary Sidelit Zone

Figure 5-8 — Primary Sidelit Daylit Zone Diagram 2
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MANDATORY LIGHTING CONTROLS

§ 130.1(d) Automatic Daylighting Controls

Daylit Zones:
C. Secondary Sidelit Daylit Zone

Vertical Glazing

Two window head height deep and window width
Plus

0.5 times window head height wide on each side
Minus

Areas permanent obstruction
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Figure 5-9 — Secondary Sideltt Dayiit Zone Dlagram 1
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MANDATORY LIGHTING CONTROLS

§ 130.1(d) Automatic Daylighting Controels

Installation and Operation:
* D.i. Photosensors (not readily available non-authorized)
¢ D.ii Multilevel Lighting Control Steps

* Luminaires in Skylit and Primary Daylit Zones: Auto DL
Controls

¢ Skylit and Primary Daylit Controlled Separately

* Minimum Illuminance: When no daylight is available

* Reduce by 65% when daylight > 150% design illuminance
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OUTDOOR LIGHTING,
SIGNS, SOLAR READY
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OUTDOOR LIGHTING CONTROLS & EQUIPMENT

§ 130.2

* [Incandescent >100 watts: Motion Sensor

* Luminaire Cutoff > 150 watts: Backlight/Uplight/Glare “BUG”
- Table 130.2-A Uplight; Table 130.2-B Glare




OUTDOOR LIGHTING CONTROLS & EQUIPMENT

§ 130.2

* Controls:
* Photocontrol or Astronomical time-switch
* Circuited independently by automatic scheduling control
* Where < 24 feet above the ground

* Sales Frontage, Sales Lots, Sales Canopies
* Part-night automatic control

* Motion sensors

* Building Fagade

SIGN LIGHTING CONTROLS
— )

§ 1303

* Indoor Signs: Automatic time-switch or Astronomical control

* Outdoor Signs:
* Photocontrol PLUS Automatic or Astronomical time-switch
* Day & Night: Dimmer Reduce by 65% nighttime

* Demand Responsive Control: Electronic Message Center
* > 15kW: Reduce by 30% when receiving demand signal




MANDATORY REQUIREMENTS
SOLAR READY BUILDINGS

§ 110.10: When Does This Section Apply?

* SFD = Subdivision, 10 or More

* Low-Rise MFD

* High-Rise MFD: 10 Stories or Less
* Hotels, Motels

* Non-Res = Three Stories or Less
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MANDATORY REQUIREMENTS
SOLAR READY BUILDINGS

§ 110.10

Solar Zone: A section of the roof designated and reserved for
the future installation of a solar electric or solar thermal system.

° Access, Pathway, Smoke Ventilation, Spacing: Part 9 e P\_‘/
* No Shading in Solar Zone :
* Minimum Dimensions:
* 80 Sq Ft, Roof Area <= 10,000SF
* 160 Sq Ft, Roof Area > 10,000SF
* 250 Sq Ft, SFD (Exceptions)

{_c.!rnmm:a
Auliiding
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MANDATORY REQUIREMENTS
SOLAR READY BUILDINGS

§ 110.10

* Dead Load, Live Load Indicated on Plans
(load for future installation only)

* Pathway for Routing of Conduit on Plans

* Documentation Provided to Occupant

s
J$

h
/fﬁﬂ&

. Op_I)osite End From Main CB
* Space Marked: “Fer Future Solar Electric”
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PERFORMANCE METHOD
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PRESCRIPTIVE METHOD
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PRESCRIPTIVE INDOOR LIGHTING

§ 140.6

A Building Complies if . . .

* Actual LPD <= Allowed LPD

* Calculate Actual Indoor LPD separate from Actual Outdoor LPD
* Automatic Daylighting Requirements in Secondary Daylit Zone

Lalifornia
b Eﬁ’gﬂ
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PRESCRIPTIVE INDOOR LIGHTING

§ 140.6(a)

Calculating Actual Indoor Lighting Power Density
* Lighting Systems — No more than 2: Interlock if more than 2
* Reduction (Lighting Control Credits)

* Power Adjustment Factor: Table 140.6-A

Catarnia
-
o

TABLE 140.6-0  LIGHTING POWER ADMUSTUENT FACTORS (PAF)
1YPE OF CONTROL. 1 NPEOF AREA | FACTOR
2. To qualify for ony of the Pawer Adjusiment Factors in this table, the instaliavon shall comply with the applicable requirements in
Section 140.6¢a)2
b. Only ane PAF may he used fot cach qualifyving luminaies unkss combined below.
<. Lightmg controls thal ane requared far compluanee with Part 6 shall not be ehgible for o PAF
Davlight Dimming plus OFF Control Luminasres i skylie daylit zone or primary sideli dayln zom (AL

i open plan offices > 250 No larger than 125 square fect 040

square feet: (ne sensor L rom 126 to 230 square fect 0.30
controlling an area that 1s:

(M)

. Occupant Sensing Conurols m Large
Open Plan Oftices

From 251 1o 300 syuare feet n2g

Luminaires w non-daylit arcas:
Luminaires that qualify fow other PAlLs in this table may also qualify o.lu
Tor this juming PAF,

Institional Yunin
M Lununatres in daylit arcas:

Luminaires that gushty for ofher PAES in this able may olso quality 0.05
tor this fuming IPAF.
Al building types Jess than 10,000 square feet

4. Demand Responsive Control Lumnatees that qualitv for other PAT i this 1able may nlso qualify 0.05

1or tus demand sespunsive control AL

L yrnm!ﬂ
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PRESCRIPTIVE INDOOR LIGHTING

§ 140.6(a)
Calculating Actual Indoor Lighting Power Density

* Exempt Lighting
* Luminaries shall comply with Mandatory Measures

Lalifornia
Buliding
Oftictals

PRESCRIPTIVE INDOOR LIGHTING

§ 140.6
Allowed Lighting Power Density Methodologies:
+ Complete Building Method

* Area Category Method
* Tailored Method

lﬁl{ Iforiia
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TABLE W68 COMPLETE BUNLDING METHOD LIGHTING POWER DENSITY ALUES
AT TR - ALLOWED LIGHTING POWER DENSUY
Pk OF BUILDING B
il v (WATTS PER SQUARE FOQT)
Audinorum Building ‘4 1.5
Classsoom Buillding 11
Commercial and Industnal Storage Building 1,60
Comenntion Center Building 10 (1.2)
Fimancial Instintion Building 10 {1.1)
CGeneral C vl Bulldmp/indusirial Work Building 100
Crowery Store Buillding 1.50
Library Huilding 12 1.3)
Medical BuldingAlinic Building 10 {1.1)
Olice Building 080
Parking CGarage Bwilding .20
Religious Facihty Building 1.5 (1.6)
Restaurant Buldine Ll 11.2)
School Bulding VY5 (1.0)
Iheater Bukding b3
All others bunldmgs 0.50  (0.6)
Callfornta
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Officlats
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FARE F et AREN CATE I8 LIGHTING POIER DEASITE VALUES GITTNTS »
PRISEARY FUSCTION AREA PONE| PRINAKY H NCEION AREA
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WY
Anbirun Ves T [N T esabinii s [T T
ulo Repair Area o T DeEpEN Stack aress (N
Heaunh N Mea 1.7 . V= fohin 09t 1.1}
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ELECTRICAL SYSTEMS

Hifarnia

offjcia

MANDATORY REQUIREMENTS
ELECTRICAL POWER DISTRIBUTION SYSTEMS

§ 110.11

Certification by Manufacturers

» Of equipment listed in this Section

* Certified to the Commission

(a) Low-Voltage Dry-Type Transformers
« Exceptions

37




ELECTRICAL POWER DISTRIBUTION SYSTEMS

§ 130.5

a) Service Metering

b) Separation of Electrical Circuits Electrical Energy Monitoring

c) Voltage Drop

d) Circuit Control 120 Volt Receptacles and Controlled Receptacles
e) Demand Response Controls & Equipment

_c‘aymm:a
Buliding
o?!fc;m

ELECTRICAL POWER DISTRIBUTION SYSTEMS

§ 130.5: When Does This Section Apply?

* Non-Residential, High-Rise Residential, Hotels & Motels

Cllﬂf i
{— 4 arnia
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ELECTRICAL POWER DISTRIBUTION SYSTEMS

TAHLE 00.0-8 ATPLICATION OF STANDARDS
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ELECTRICAL POWER DISTRIBUTION SYSTEMS

§ 130.5: When Does This Section Apply?

* Non-Residential, High-Rise Residential, Hotels & Motels

* New Construction

* Additions: § 141.0(a) - Lighting, Cond Space, Outdoor
Lighting

* Alterations: § 141.0(b)2. — Altered Lighting, New Equipment

+ Alterations: § 141.0(b)2.F. — First Time Lighting (Shell/TT)

81




ELECTRICAL POWER DISTRIBUTION SYSTEMS

§ 130.5: When Does This Section Apply?
§ 141.0(b)2.P.: Electrical Power Distribution Systems

* Metering: New or Replaced Electrical Service

* Separation Circuit: New or Replaced Panelboards

* Voltage Drop: Addition, Modification, Replacement Feeders

* Controlled Receptacles: New gr Replaced Distribution System

ELECTRICAL POWER DISTRIBUTION SYSTEMS

§ 130.5(a) Service Metering

* Metering of Total Energy Use — Table 130.5-A

FABLE 30 3«4 \INIMUM REQUIREMENTS FOR METERING (0F ELECTRICAL LD
Electrical Senviees Electrical Ser lees med
rated more 1han more (han 250 LV'A and Eleetrical Services
Klecirical Nervices SUKVA und Irss then less than or eqqusl to rated mort than

Meteriag Funethealin ruled S0 LA A orlesa ot rqual to 256 kV'A 1800V A 1000V A

m"‘m (bt L b Required Requred Required Requared

Ihstoricel peak demand (kW) Not required Nol rquared Required Regured
Tzacking kWh fo 3

o |Ing 1 I‘” s Roguired Required Required Requared

kih per rare penrod Nol requared Nat requirad Not required Reyuwred

chitornia
Buifiding
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ELECTRICAL POWER DISTRIBUTION SYSTEMS

§ 130.5(b) Separation of Electrical Circuits

* Designed to Allow Measurement of Electrical Load Uses
¢ Separate Distribution Systems, MCC’s, Load Centers
» Table 130.5-B

Califarnia
iiding
Officlats

ELECTRICAL POWER DISTRIBUTION SYSTEMS

L A0S MENTAUNS REQHAREMENTS FOR SERIRITRIN (8 FLEE TR L

Electriral Sens ices rated

Electricat Elecicicul Services rujed e than 280 KV A and
Senkees ruied | mare than SEKVA and bess sy Then e equal i Electricnl Serbees rated
Eleearical |.and Type SUKVA orbess | than ar cgual fa 280 VA 1908LV'A more then IMRLVA

Tighing mclulmg vt and i == :
m::‘:pm; mdevierior | Netreure) | All hghting in agpcpste \'{E!',"‘“L*_:;,’:ﬁ‘;‘:“' H{mt.\‘m‘, el

HVAC syatcnrs end
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ELECTRICAL POWER DISTRIBUTION SYSTEMS

1. Feeders: Maximum 2% V.D. Design Load
2. Branch Circuits: Maximum 3% V.D. Design Load

\
§ 130.5(c) Voltage Drop 15 &
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ELECTRICAL POWER DISTRIBUTION SYSTEMS

§ 130.5(c) Voltage Drop
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ELECTRICAL POWER DISTRIBUTION SYSTEMS

§ 130.5(c) Voltage Drop
1. Feeder + Branch Circuit: Maximum 5% V.D. Design Load

Exceptions:
647.4 Sensitive Electronic Equipment 2.5% Max
695.6 Fire Pumps
695.7 Fire Pump Operation 15% Max Starting
5% Max @ 115% FLC (@ Controller
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ELECTRICAL POWER DISTRIBUTION SYSTEMS

§ 130.5(d) Circuit Control 120-Volt Receptacles

 All Buildings

* Controlled & Uncontrolled Receptacles SIHALL BE PROVIDED

» Office Areas, Lobbies ,Conference Rooms, Kitchen in Office
Area, Copy Rooms

» Controlled Receptacles = Shut-OFF Controls
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ELECTRICAL POWER DISTRIBUTION SYSTEMS

§ 130.5(d) Circuit Control 120-Volt Receptacles

* Uncontrolled Receptacles é(—/(
* ONE Controlled Receptacle w/in 6 feet of (/

Uncontrolled

* Controlled Receptacles Marked (to distinguish)

callfarnia
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ELECTRICAL POWER DISTRIBUTION SYSTEMS

§ 130.5(d) Circuit Control 120-Volt Receptacles

* Circuit control Auto Shut-OFF
* Unoccupied
* At Receptacle or Circuit Level

* Automatic Time Switch 2 Hour Override
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ELECTRICAL POWER DISTRIBUTION SYSTEMS

§ 130.5(d)4. Hotel, Motel Guest Rooms

* One-Half Receptacles Controlled

* Captive Key Card Controls, Occupancy Sensor,
Automatic Controls
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ADDITIONS, ALTERATIONS AND REPAIRS

§ 141.0(a)

Additions
*  Prescriptive Approach:
* Comply with all requirements
® Electrical Power Distribution Systems

* Performance Approach:
* Comply with all requirements
* Electrical Power Distribution Systems

anrma
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ADDITIONS, ALTERATIONS AND REPAIRS

§ 141.0(b)(D)(3)

Alterations

* Lighting Alterations: Table 141.0-E
(a) Removing, Reinstalling 10% or More (E) Luminaires
(b) Replacing or Adding Entire Luminaires
(c) Adding, Removing or Replacing Walls Ceilings
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ADDITIONS, ALTERATIONS AND REPAIRS

§ 141.0(b)(T)(ii)

Alterations
* Lighting Alterations - Existing Replaced with New

* Office, Retail, Hotel
* 50% Lower Power Rating: New versus Existing

* All Other Occupancies
* 35% Lower Power Rating: New versus Existing

=
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ADDITIONS, ALTERATIONS AND REPAIRS

§ 141.0(b)(J)

Component Modification

* Replace Ballast or Drivers & Lamps

*  Changing the Light Source of the Luminaire

*  Changing the Optical System of the Luminaire
* 70 or More Existing are Modified

Calculations

Controls Table 141.0-E
(50% -&- 35%)
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ADDITIONS, ALTERATIONS AND REPAIRS

§ 141.0(b)(K)

Lighting Wiring Alterations

* For each Enclosed Space

v Add a Circuit Feeding Luminaires

v Replace, Modify, Relocate Wiring — Between Switch &
Panelboard or Luminaire

v’ Replace Lighting Control Panel

Calculations

Controls

One-Step 30 to 70%

10 or More within Daylit

103

ADDITIONS, ALTERATIONS AND REPAIRS

§ 141.0(b)(P)

Electrical Power Distribution Systems
* Must Meet Section 130.5

New Electrical Service (metering requirements)

Separation of Circuits: New or Replaced Distribution
Voltage Drop: Alteration of Feeders AND Branch Circuits
Controlled Receptacles: New, Replaced Distribution System
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ADDITIONS, ALTERATIONS AND REPAIRS

TABLE 1 0-E CONTROL REQUIREMENTN FOR ENTIRE LUMINARE M TERITHINS

Contrul requirements that shall be mef when 10% or more of
esisting luminalres in an enclosed space are witered

Reanlting lighting power, compured tu the lighting power
allowance specificd in Section (40.6(¢)2, Area Category
Method

Lighting poneris €85% of | Lighting puwer is > §8% (o
allowance 100% of allowance
Section 130. 1421, 2, and 3 Area Controls Yo Yes
For each enelosed spoce,

Sectson 130, 1(b) Multi-|evel Lighting Contruls — only for ulicrations minimum one Siep between

1o gonerul lighting o enehised spaces 100 sqpuare Fset or larger with 3070 pevcend of lighting power Yes
Loniectied lrghting lodd thot excoeds 025 watts per sguoare food regardicss of luminasire (pe, o
meet Scction 130,1(b)
Scution 130.){c) Shr-CHF Controls Yes Yes
Scctian 130,)(J) Aviomatic Daylight Controls New Required Yes
Section 134.1(2) Demand Responsive Controls — pnly i oflerations

> 10,000 /1 in a single building, where the alieration also changes the Not Reguired Yes

area of the space, or changes the occupancy iype of the space, o
increases the lighting pawer
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EXAMPLE - NEW OFFICE BUILDING

* Regular Building
20,000 Square Feet
Surface Parking — OQutdoor Lighting

* Building Sign

ot
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EXAMPLE — NEW OFFICE BUILDING

Mandatory Reguirements

* Space-Area Controls: Manual Controls ON/OFF

* Multi-Level Lighting: Luminaire Dimming
Manual Dimmer
Daylight Controls
Demand Response (>10,000 SF)
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EXAMPLE — NEW OFFICE BUILDING

Mandatory Requirements

» Automatic Daylit Controls: Luminaire Dimming
Daylit Controls
* Shut-Off Controls: Occupancy Sensor or

Manual ON / Auto OFF or
Automatic Time Switch or
Remote Control Signaling
Receptacle Controls
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EXAMPLE — NEW OFFICE BUILDING

Forms — Certificate of Acceptance

* NRCA-LTI-02-A: Lighting Control Acceptance Document
* NRCA-LTI-03-A: Automatic Daylighting Control Acceptance
* NRCA-LTI-04-A: Demand Responsive Lighting Control Acceptance

+ NRCA-LTO-02-A: Outdoor Lighting Acceptance Tests

* NRCA-PRC-12F: Elevator Lighting & Ventilation Controls
* NRCA-PRC-13F: Escalator & Moving Walkways Speed Control
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EXAMPLE — NEW OFFICE BUILDING

Forms — Certificate of Compliance

* NRCC-CXR-01-E: Design Review Kickoff
* NRCC-CXR-02-E: Commissioning — Construction Documents
* NRCC-CXR-05-E: Commissioning — Design Review Signature Page

¢ NRCC-ELC-01-E: Electrical Power Distribution

* NRCC-LTI-01-E:  Indoor Lighting

* NRCC-LTI-02-E:  Indoor Lighting — Lighting Controls

* NRCC-LTI-03-E:  Indoor Lighting Power Allowance

* NRCC-LTI-05-E:  Line-Voltage Track Lighting Worksheet

talitarnia
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EXAMPLE — NEW OFFICE BUILDING

Forms — Certificate of Compliance

* NRCC-LTO-01-E:  Outdoor Lighting

* NRCC-LTO-02-E:  Outdoor Lighting Controls

* NRCC-LTO-03-E:  Outdoor Lighting Power Allowances
* NRCC-LTS-01-E:  Sign Lighting

* NRCC-PRC-12E:  Elevator Lighting and Ventilation Controls
* NRCC-PRC-13E:  Escalator Moving Walkways Speed Controls

* NRCC-SRA-01-E: Solar Ready Areas
* NRCC-SRA-02-E: Minimum Solar Zone Area Worksheet
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EXAMPLE — NEW OFFICE BUILDING

Forms — Certificate of Installation

* NRCI-ELC-01-E: Electrical Power Distribution

* NRCI-LTI-01-E: Indoor Lighting

* NRCI-LTI-02-E:  Energy Mgt Control or Lighting Control System

* NRCI-LTI-03-E:  Track Lighting Integral Current Limiter or
Supplementary Overcurrent Protection Panel

* NRCI-LTI-04-E: Two Interlocked Lighting Systems

* NRCI-LTI-05-E:  Power Adjustment Factors

Califarnia
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EXAMPLE — NEW OFFICE BUILDING

Forms — Certificate of Installation

* NRCI-LTO-01-E:  Outdoor Lighting

¢ NRCI-LTO-02-E:  Energy Mgt Control or Lighting Control System
* NRCI-LTS-01-E:  Sign Lighting

* NRCI-SPV-01-E:  Solar Photovoltaic System
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MANDATORY LIGHTING CONTROLS

§ 130.1(e) Demand Responsive Controls

* Buildings > 10,000 Square Feet

* Lighting power automatically reduced by 15%
* Uniform [llumination Levels: Table 130.1-A
¢ Demand Responsive Signal

Demand Responsive Signal: Signal sent by the utility or service
provider indicating a request to modify consumption for a limited
time period.

Demand Responsive Control: Receiving and automatically
responding to a demand response signal.,

califarnia
Buliding
Officlals

TR

Conltrol

Ethemet cable
Panel OR
||| | Built-in

{ OR | i
v .-b) b T ( tope |
m | T Feput 2
— e iy

Network adapter for
zone based system

Flgure 5-13 - Potentlal inputs to recelve Demand Response signal
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COMMISSIONING - Cx

§ 120.8 Non-Residential Building Commissioning

* Owner Project Requirements

* Basis of Design

* Design Phase Design Review

*  Construction Document Measures
» Cx Plan

s Functional Performance Testing

* Documentation and Training

* Commissioning Report

chirarnia
Building
orficials:

ron.takiguchi@smgov.net

@momﬁ

\fﬂﬂo‘mw
.\:@cm




CALBO — CALIFORNIA TRAINING INSTITUTE
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