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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/ft?)

) * Verify mandatory measures
W are met

» Lighting Controls

’v /_\/)/ * Verity applicable

C/ Acceptance & Installation

forms are specified
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Simplify Plan Review with Plans
Review Checklist

ACB 2013 Nonvesident - Tro 24, o § Nonresidential Prescriptive Method

. . ; Energy Plans Review 3: Lighting
n New Construction, Addition, and/or Alteration
. eso U rces Che(kl ist 3 of 5 checklists to be completed
I- Overview & General Information, 2: Envelope. 3 Lighting
Permit Number: 4: Mechanical, and 5: Process & Electrical
NRCC-LTI-01 (Indoor) Standards
Are the following NRCC inputs confirmed on the plans?  Section# 56 this seci ord p ia, as neaded) YES NO*
Buiding ¢ Nonresidential / High-rise residential / Hotel-motel guestroom /
uiding fype Public school / public school building O 0O
Report type Conditioned / Ui Woned / Both
Constuction type New jon / Addition / Aleration
Method of compliance Complete building /Area category / Tailored

Summary of allowed lighting power:
Verify total installed watts

» Specifies which components to g B

Allowance below

Adjusted installed lighting <allowed lighting power

verify on plans and NRCC e

Portable luminaires in offices:
Verify installed lighting <allowed lighting power

forms Verify light ffixtures EXEMPT from lighting power calculations | §140.6(a)3
NRCC-LTI-02-E Lighting Controls

Space type being reported Conditi /U

oo |o|oo.o |oE|o
oo |O|oogio |goo

Mandatory lighting controls scheduled match scope of

» http://energycodeace.com/conte ==

Type of lighting contrals

: e
nt/resources-checklists/ e
NRCC-LTI-03: Lighting Power Allowance
Report type Conditi I

Allowed building watts matches values on compliance
document NRCC-LTOT Yes/No

Complete Building Method
Building type matches project and s listed in Table
Table 140.6-B (30% of building accupancy) 14068 0O o

Wattage allowance per building type, building area O g

* ftems marked “no” must be corrected

§130.1

o oo |o|d
o oo (O)d

O
O

]
0

- n

’m EH&Tg}‘COd& Ace™ e program Is funded by Califorréa utlity customars under the auspicas of tha Callfornia
Fiepie fou gl your corts ight— Pubiic Unilities Commission and in support of the Calfomia Energy Commissian.

Continued on next page LIGHTING Page 1of 3
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Were all applicable NRCC forms
Submitted? NRCC-LTI

L TI-01: Indoor Lighting
LTI-02: Lighting Controls
LTI-03: Power Allowance
LTI-04: Tailored Method

L TI-05: Line voltage track
lighting

* Forms should be incorporated onto plans
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§10-103 and the Plans Examiner

* Verifly 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 1s
specified
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§140.6 and the Plans Examiner

* Verify proposed watts/ft> 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

INSTALLED WATTS PAGE TOTAL: Enter sum total of 2l pages o
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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
§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)
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* Does each space
have manual
ON/OFF control?

— Each space separately
controlled

— Readily accessible

* Verifly 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 || e >’>§\E:
» > 100 ft?; and A / AS
> > 0.5 W/ft? R Ae A 5 \
 Verify on electrical pmmer (lkemes nside Lamps on"E"  With Even Distibution
plans:

» Multi-level control meets
TABLE 130.1-A
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Multi-Level Lighting Control
§130.1(b)

TABLE 130 1-A MULTI-LEVEL LIGHTING CONTROLS AND UNIFORMITY REQUIREMENTS

Minimum Required Control Steps Uniform level of illuminance
all be achieved by:

Luminaire Type

* Low=voltage incandescent systems

LED luminaires and LED source systems

GU-24 rated for LED

* Most luminaire types D R

Pin-based compact fluorescent > 20 watts”

{ percent of full rated power' )

Continuous dimming 10-100 percent

GU-24 sockets rated for fluorescent <20 Stepped dimmi
watis epped dimming; or

[
L Minimum one
step between . ine-
r e q u l r e ° Pin-hased compact fluarescent < 20 watts’ 1070 perert Continuous dimming; or

Linear fluorescent and U-bent fluorescent < .Sw“'::hmg alterizate laps
13 walls 1n a luminaire

Minimum ene step in cach range:

. . . R Stepped or
Ontlnuous lmmlng Or Continuous dimming; or
2 Lnear fluorescent and U-bent fluorescent > switching alternate lamps

13 watts 20-40% | 50-70% | 80-859% | 1009 | 10 each luminaire, having a
minimum of 4 lamps per

» Step dimming; or T M

manner

Step dimming; or

Continuous dimming; or

» Switching alternate lamps == ol P

circuits i multi-circuit
track with a minimum of

WO circuits.
. A/B ‘ ‘ , , HID > 20 watts Stepped dimming; or
or “checker board e
Minimum one step between Switching alternate lamps
50 - 70 percent in each luminaire, having a

switching not allowed SRR

1. Full rated input power of ballast and lamp, corresponding to maximum ballast factor

2. Includes only pin based lamps: twin tube, multiple twin tube, and spiral lamps
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Shut-OFF Controls

§130.1(c)
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Are shut-off controls
specified?
» Occupant Sensing; or
» Automatic time switch

= Must have override
control

Verity 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 ft* or smaller
» Multipurpose rooms less than 1,000 ft?
» 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 {t? 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 ft? 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 ft?

* DR control should be capable of reducing total
lighting power by minimum 15%
» Spaces with LPD < 0.5 W/ft> 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)

e Areas with LPD less than 0.5 W/ft? not counted
toward 10,000 ft> trigger

» Clarified in May-June Blueprint Newsletter

 Example:
» 15,000 ft* parking garage
» Parking Area LPD 0.14 W/ft?
» 500 ft? elevator lobby with LPD of 0.6 W/{t?

» 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
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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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\Co X
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

CALIFORNIA ENERGY COMMISSION

Method

> TABLE 140.6-B lists

» Single LPD for entire

building types and
corresponding LPD

building

TABLE 140.6-B__COMPLETE BUILDING METHOD LIGHTING POWER DENSITY VALUES

ALLOWED LIGHTING POWER DENSITY

TYPE OF BUILDING (WATTS PER SQUARE FOOT)
Auditorium Building 1.5
Classroom Building 1.1
Commercial and Industrial Storage Building 0.6
Convention Center Building 12
Financial Institution Building 1.1
General Commercial Building/Industrial Work Building 1.0
Grocery Store Building 1.5
Library Building 1.3
Medical Building/Clinic Building 1.1
Office Building 0.8
Parking Garage Building 02
Religious Facility Building 1.6
Restaurant Building 12
School Building 1.0
Theater Building 1.3
All others buildings 0.6




CALIFORNIA ENERGY COMMISSION

ENERGY COMMISSIO

Calculation of Allowed Lighting Power

e Area Category
Method

» TABLE 140.6-C lists
function areas and
corresponding LPD

» Each area calculated
separately

» Sum allowed lighting
power for all areas

§140.6(c)

TABLE 140.6-C_ AREA CATEGORY METHOD - LIGHTING POWER DENSITY VALUES (WATTS/FT?)

ALLOWED
LIGHTING ALLOWED LIGHTING
PRIMARY FUNCTION AREA POWER PRIMARY FUNCTION AREA POWER (W/ft)
(W/ft)
Auditorium Area 157 Lib A Reading areas 127
ibr. rea

Auto Repair Area 09’ a Stack areas 15°
Beauty Salon Area 1.7 Hotel lobby 113

— T Lobby Area - 3
Civic Meeting Place Area 1.3 Main entry lobby 1.5
SE:::;‘]):Z’ k::::;re’ Training, 12° Locker/Dressing Room 08
Commercial and Industrial Storage 3
Areas (conditioned and unconditioned) 06 Lounge Arca L1
Commerc@] and Industrial Storage 07 Malls and Atria 1273
Areas (refrigerated)
;?ﬁ:;lt?:é ((::g:f::exseeéslvlulllpurpose 14° Medical and Clinical Care Area 12
Corridor, Restroom, Stair, and Support 06 > 250 square feet 075
Areas Office Area
Dining Area L’ <250 square feet 1.0
Electrical, Mechanical, Telephone 072 Parking Area 014
Rooms . :
Exercise Center, Gymnasium Areas 1.0 l:-l:;lng Garage Dedicated Ramps 03

. Daylight
Exhibit, Museum Areas 20 Adaptation Zones 9 0.6
Financial Transaction Area 12° Religious Worship Area 157
General Low bay 09 2 Retail Merchandise Sales, Wholesale 12 67
Commercial Showroom Areas
and Industrial | High bay 107
Work Areas 3 n 3 3 3
Precision 1.2 Motion picture 0.9
Theater Area

Grocery Sales Area 12 647 Performance 14°
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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 1llumination level

» Table 140.6-F, Room Cavity Ratio equations

5xHx(L+W) RCR=2.5><H><P
L xW

» Table 140.6-G, Tailored Method LPDs

RCR =
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‘ 4
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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ENERGY COMMISSION
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Power Adjustment Factors (PAF

§140.6(a)2

* Allows for reduction of lighting power

» Installing controls beyond mandatory req.

TABLE 140.6-A LIGHTING POWER DENSITY ADJUSTMENT FACTORS (PAF)
TYPE OF CONTROL | TYPE OF AREA | FACTOR

a. To qualify for any of the Power Adjustment Factors in this table, the installation shall comply with the applicable requirements in
Section 140.6(a)2

b. Only one PAF may be used for each qualifying luminaire unless combined below.

c. Lighting controls that are required for compliance with Part 6 shall not be eligible for a PAF

I. Partial-ON Occupant Sensing Control Any area < 250 square feet enclosed by floor-to-ceiling partitions; 020
any size classroom, conference or waiting room.
2. Occupant Sensing Controls in Large In open plan offices > 250 o Treer fhan 29 square .
’ P Open Plat%O ffices 8 square feet: One sensor From 126 to 250 square feet 0.30
controlling an area that is: From 251 to 500 square feet 0.20
immi Manual Dimmin 0.10
3. Dimming : £ Hotels/motels, restaurants, auditoriums, theaters
System Multiscene Programmable 0.20
All building types less than 10,000 square feet.
4. Demand Responsive Control Luminaires that qualify for other PAFs in this table may also qualify 0.05

for this demand responsive control PAF

5. Combined Manual Dimming plus Partial- | Any area <250 square feet enclosed by floor-to-ceiling partitions,

ON Occupant Sensing Control any size classroom, conference or waiting room 0.25
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‘ 4
Daylight Controls in Secondary Zones
§140.6(d)

* Secondary Daylit

Zones R o
> Meet req. of §130.1(d)2 | '

» Separately controlled

1 HH

» Shown on the plans

* Daylight control in
Secondary Daylit
Zones can be traded
off

2 HH
Secondary Sidelit Zone Primary Sidelit Zone
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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

e 2013 Standards require certified Acceptance
Test Technicians (ATTs) for lighting controls

 ATTs certified through CEC approved ATTCPs




CALIFORNIA ENERGY COMMISSION

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)

e 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

e Acceptance testing required if building is under
10,000 ft*?

» YES
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Acceptance Testing
§130.4

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

Verity 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

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

e 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 1s 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




CALIFORNIA ENERGY COMMISSION

Lighting Alterations

* Three types of lighting alterations:
» Lighting system alterations (§141.0(b)2Ii1)

» Luminaire modification-in-place (§141.0(b)211i1)
» Lighting wiring alterations (§141.0(b)2Iiv)

e 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 1nstalled
elsewhere (1.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/ft?)
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Lighting System Alterations

§141.0(b)2Iii

e <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)2lii

TABLE 141.0-E Requirements for Luminaire Alterations

Quantity of existing Applicable Mandatory Multi-level Lighting Control
affected luminaires Resulting Lighting Power for Control Provisions for Each Requirements for Each Altered
per Enclosed Space ' Each Enclosed Space Enclosed Space Luminaire
Alterations that do not change the area of the enclosed space or the space type
Sup‘l j[crtal < 10 /& of Existing llghtlmg power is Existing provisions are Existing controls are permitted
existing luminaires permitted permitted
= 85% of allowed lighting power §130.1(a), () Two level lighting control 2
per Section 140.6 Area Category or §130.1(b)
Sum total > 10% of Method T
existing luminaires > 85% of allowed lighting power 3
y130.1 d
per Section 140.6 Area Category 3130.1(a), (). () §130.1(b)
Method
Alterations that change the area of the enclosed space or the space type or increase the lighting power in the enclosed space
. . §130.0(d) ,
Any number Comply with Section 140.6 ) §130.1(b)
' Y §130.1(a). (¢). (), e)

1. Affected luminaires include any luminaire that is changed, replaced, removed, relocated; or, connected to, altered or revised wiring,
except as permitted by EXCEPTIONS 1 and 2 to Section 141.0(b)21ii:

2. Two level lighting control shall have at least one control step between 30 percent and 70 percent of design lighting power in a manner
providing reasonably uniform illuminations

3. Daylight controls in accordance with Section 130.0(d) are required only for luminaires that are altered.
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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 » Daylight Control*®
»  Shutoff controls

>  Multi-level control*®

*Multi-level and Daylight control apply to altered luminaires only
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Lighting System Alterations

§141.0(b)2Iii

TABLE 141.0-E Requirements for Luminaire Alterations

Quantity of existing
affected luminaires

per Enclosed Space '

Resulting Lighting Power for
Each Enclosed Space

Applicable Mandatory
Control Provisions for Each
Enclosed Space

Multi-level Lighting Control
Requirements for Each Altered
Luminaire |

Alterations that do not change

the area of the enclosed space or the space type

Sum total < 10% of
existing luminaires

Existing lighting power is
permitted

Existing provisions are
permitted

Existing controls are permitted

Sum total > 10% of
existing luminaires

< 85% of allowed lighting power
per Section 140.6 Area Category
Method

§130.1a), (c)

Two level lighting control *
or §130.1(b)

> 85% of allowed lighting power
per Section 140.6 Area Category
Method

§130.1(a), (c). (d) *

§130.1(b)

Alterations that change the area of the enclosed space or the space type or increase the lighting power in the enclosed space

Any number

Comply with Section 140.6

§130.0(d) *
§130.1(a), (c). (d) °, ()

§130.1(b)

1. Affected luminaires include any luminaire that is changed, replaced, removed, relocated; or, connected to, altered or revised wiring,
except as permitted by EXCEPTIONS 1 and 2 to Section 141.0(b)2lii:
2. Two level lighting control shall have at least one control step between 30 percent and 70 percent of design lighting power in a manner
providing reasonably uniform illuminations
3. Daylight controls in accordance with Section 130.0(d) are required only for luminaires that are altered.
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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 » Daylight Control*®
»  Shutoff controls » Demand Response
» Multi-level control™® Control

DR control required only 1f altered area 1s greater than
10,000 ft?

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

 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)2liii

 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

TABLE 5- 13 Thresholds for Luminaire-Modifications-in-Place requirements

Number of Luminaire-Modifications-in-Place Is compliance required for that
Per annum per building space In an enclosed space enclosed space?
< 40 in number <10% No
< 40 in number 2 10% No
2 40 in number <10% No
2 40 in number > 10% Yes
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Luminaire Modification-in-Place
§141.0(b)2Tiii

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

» Area controls » Daylight Control*
»  Shutoff controls
»  Multi-level control*

e 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)2liii

TABLE 141.0-F-Requirements for Luminaire Modifications-in-Place

For compliance with this Table, building space is defined as any of the following:

1.

2.
3.
4

A complete single story building

A complete floor of a multifloor building

The entire space in a building of a single tenant under a single lease

All of the common, not leasable space in single building

Quantity of affected
luminaires per Building
Space per annum

Resulting Lighting Power per
Each Enclosed Space Where
= 10% of Existing Luminaires

are Luminaire Modifications-in-
Place

Applicable mandatory
control provisions for
each enclosed space '

Applicable multi-level lighting
control requirements for each
modified luminaire *

Sum total < 40 Luminaire
Modifications-in-Place

Existing lighting power is
permitted

Existing provisions are
permitted

Existing controls are permitted

Sum total > 40 Luminaire
Modifications-in-Place

< 85% of allowed lighting power
per Section 140.6 Area Category
Method

$130.1(a), (c)

Two level lighting
control *
Or §130.1(b)

> 85% of allowed lighting power
per Section 140.6 Area Category
Method

§130.0(d)*
§130.1(a), (c). (d)*

§130.1(b)
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Lighting Wiring Alteration

§141.0(b)2liv

* 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
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Questions on Lighting
Alterations?
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What does a Field Inspector do?

* Verity installed lighting
power meets the
Certificate of Compliance

Verity mandatory lighting
controls are installed

Verity applicable
Acceptance & Installation
Forms are completed
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" Simplity Inspections with Inspection
Checklist

* Inspection Checklist by
EnergyCodeAce

» Used with the Plans Review
checklist

» Specifies which forms to
verify

> Electronic PDF to be
completed 1n the field
» http://energycodeace.com/co

ntent/resources-checklists/

Ace ﬁnﬁmnli-rim.mi Permit g
vilding Inspector - .
Resources Energyglnspecﬁon Checklist I rergyCode Ace

Project Address:
PROJECT CONTACTS

Permit Applicant: Phone:
General Confractor: Phone:
Plans Examiner: Phone:
HERS Rater: Phone:
HERS Provider. HERS Registration Number:
OVERALL REQUIREMENTS YES NO
Is Plan Examiner's checklist available? 0o
All compliance documents completed, signed and registered withi nonresidential registry (when required)
NRCC (Certificate of Compliance — most current, if revised from plan review) oo
NRCI (Certficates of Installation) oo
NRCA (Certificates of Acceptance) Ooa
NRCV (Certiicates of Verification - HERS) registered with a HERS provider OO
Bullding front orientation matches site plan OO
Floar area (ft?) of conditioned versus jtioned spaces matches approved planset O g
Fuel type used for HVAC systems malches NRCC utility type jmpgm

INSPECTIONS Do installed measures match NRCC and meet all mandatory requirements?

Required Forms
L L Form Name||NRCI|[NRCA NRev] '
SOLAR READY (NRCC-SRA}

Confirm path taken (A, B, C, D or E)

Minimum solar area provided

ENVELOPE (NRGG-ENV ANDIOR NRGG-PRF)

Exterior and demising wall construction defails

(i.e., cavity and i insulztion)

Roof construction details

Cool rook: CRRC label verified

Floor construction details

Air barrier (per Table 3-18)

Fenesration, by type: ENV-O1
Area at each orientation <NRCC

U-factor{NFRC sitebuilt default)
SHGC(NFRC sitebuilt, default)
Visual transmittance (VT)

(i) ) ]

O |Ojgoooooo|jal o

O |goojojoojo|jojo| o

Exterior shading {i.e., overhangs, exterior
shades)

|0 |O0googoog) o

Continued on next page

3
g
2
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§140.6 and the Field Inspector

At Rough Frame verity
> Installed watts/ft?

» 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 ft

=8| NRCA-LTI-03 & 04

» Acceptance test to verify daylighting
& DR controls (simplify with these

forms)
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§10-103 and the Field

STATE OF CALIFDRNIA

ENERGY MANAGEMENT CONTROL SYSTEM OR LIGHTING CONTROL SYSTEM ﬁ
CECNRCH THI-E (Revied DE/13) CALIFDRNIA ENERGY

COMMISSION

CERTIFICATE OF INSTALLATION NRCHLTI-02-E

Energy Management Control System or Lighting Control (Page 5 0f 5]

Projact Mame 2013 CALBO Training Sampls ‘ Enforcarsast Agansy: LoOA| Juricdiotion: ek Mariser:
Pt

Treee saene 2013 CALED Dive o mamants |

If instailed to qualify for a Power Adjustment Factor, submit this Installation Certificate in addition to the PAF
installation Certificate.

O 6. To qualify for the PAF for a Partial-ON Octupant Sensing Control in TABLE 140.6-A

O H. To qualify for the PAF for an occupant sensing control ling the general lighting in ka lan offi
areas ahove workstations, in accordance with TABLE 180.6-4

O 1. To qualify for the PAF for a Manual Dimming System PAF or a
TABLE 140.6-4

O 1. To qualify for the PAF for 3 Demand Responsive Control in TABLE 180.6-A

O K. To qualify for the PAF for combined Manual Dimming plus Partial-ON Occupant Sensing Control in TABLE 140.6-4

PAFin

DOCUMENTA DECLARATION STATEMENT e
T o et T S =)
Beast Doc. Author Bars Doe. Aushor
Tocmaniation uthir Comawn et Date surad:
| Ensrgy Savers inc_ AM2014
s, TER WERS Cartioaton EarieaTion 1T BRpIcibuT
1516 5* straet N2
ChSelDp: Phora:
Sacramento, CA 55814 (51€] 3624713
=

E PERSON'S DECLS -

L0
] meaﬁrdpﬂiw\u under the laws of the State of California:
1. Thei i iz Certificate of Installation is true and carrect.

2. lam eligile under Division 3 af the Business and Professians Code in the appiicable classification tn accept responsibility for the
system design, construction, or instaiation of festures, materials, components, or manufactured devices for the scope of wark
tion and ie sl

otherwize | am an autherized ive: af th il

3 Th i materials, devices [the ion identified an this
Certificate of Installation confarms to il app! ans, and the i i m i
given on the plans and approved by the

4. I reviewed 2 copy of the Certificate of Compliance approved by the
for the scope of canstruction or installation identified an this Certificate of ion, and | that the
that apply to the construction or instaliation have been met.

5. lwillensure thata igned copy of this Certi ion shall be pasted, or made availsble with the bulding

permit(s) issued far the building, and made available to the enforcement ageney for all applicable inspections. | understand that

completed signed copy of this Certifieate of Installation is required to be included with the dacumentation the buider provides 1o

‘the bulding owner 2t occupancy.
W

wipamitle Bulder imtale: Nasa:
Mr. Lighting Contractor Dir. Lighting Contrastar
Bulider/Ownar]
Eaat Lighting Comp. ownar
Fr e
123 Edison Strest 010113
Tty tmeiBpr e, e Signadt,
Sacramento, G4 35514 ) a@1asn 1172014

CA Building Energy Efficiency Standards - 2013 Nonresidertial Campliance: June 2013

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...




CALIFORNIA ENERGY COMMISSION

)y 4

ENERGY COMMISSIO

« Published every other
month

 Clarifications on
frequently asked questions

* Recelve by e-mail

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

Resources - Blueprint

BLUEPRINT

CALIFORNIA ENERGY COMMISSION « PAGE 1

CALIFORNIA ENERGY COMMISSION

Issue 107

In This Issue
® Cool Roofs & Condensation
e QIl Compliance Credit for
Insulated Headers
e Approved Acceptance Test
Technician Certification

Providers for Lighting
Controls

e Free Training Opportunities
* Q&A
o Commissioning

o Nonresidential
Economizers

o Residential Reroof
Projects

o Luminaire Modifications-
in-Place

Cool Roofs &
Condensation

A cool roof is a roofing material
with high thermal emittance and
high solar reflectance, or low
thermal emittance and excep-
tionally high solar reflectance
that reduces heat gain through
the roof. Because cool roofs gain
and retain less heat than tradi-
tional roofs, less heat is trans-
ferred through the envelope into

EFFICIENCY DIVISION

the building’s interior. By
lowering internal temperatures,
cool roofs reduce occupant
demand for air conditioning,
allowing for building cooling cost
savings.

The temperature of the cool roof
is reduced to such an extent that
moisture nolonger evaporates as
it would with a traditional roof.
When cool roofs are not installed
properly, moisture condenses
and becomes trapped within the
roofing materials. The trapped
moisture can lead to mold
growth and damage to the
roofing materials or supporting
elements.

To prevent the trapping of moist
air, it is essential to follow proper
air sealing procedures as
outlined in Section 110.7 of the
2013 Building Energy Efficiency
Standards (Energy Standards).
Proper installation may require
the installation of: air barriers,
vapor barriers, insulation above
the roof deck, and additional
ventilation.

For more information on cool
roofs, please review the U.S.
Department of Energy’s Energy
Saver article “Cool Roofs” at:
http://www.energy.gov/energys
aver/articles/cool-roofs

January - February 2015

Quality Insulation
Installation (QII)
Compliance Credit for
Insulated Headers

The 2013 Energy Standards
provide Quality Insulation In-
stallation (QII) compliance credit
for R-2 insulated headers as
indicated in Section RA3.5.6.2.9
of the 2013 Reference Resi-
dential ~ Appendices (RA).
Insulation or wood must fill the
cavities, leaving no air gaps in or
around the header. To obtain QII
credit, use compliance document
CF2R-ENV-21-H.  Compliance
with the R-2 insulated header
requirement is verified in Section
C, number 13 of this compliance
document.

Three options meet the R-2 in-
sulated header requirement:

1. Two-member header with
insulation in between. The
header and insulation must fill
the wall cavity. Example: a 2x4
wall with two 2x nominal head-
ers, or a 2x6 wall with a 4x
nominal headerand a 2x nominal
header. Insulation is required to
fill the wall cavity and must be
installed between the headers.
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Resources - Fact Sheets

5 published to date

ACT SHEE'T

CALIFCRNIA ENERGY COMMISSION

Envelope Air Sealing

2013 California Energy Efficiency Buikding Standards ° D et alled Cl arl ﬁC atlons on

‘What is envelope air sealing?
Envelope air sealing is the process of limiting infiltration and exfiltration of air through the building envelope, the interface

. . .
hetween the interior of the building and the outdoor environment. This process includes caulking, gasketing, weather-
stripping, or otherwise sealing all joints, penetrations and other openingsto limit air leakage.
‘When is envelape air sealing required?
Envelope air sealing is required when constructing, adding to, or altering residential and nonresidential buildings.

‘Why air seal the building envelope?

Ajr sealing of the building envelope is required by Section 110.7 of the 2013 Building Energy Efficiency Standards (Energy
Standards] and has been required since 1982, Buildings with improperly sealed envelopes experience higher rates of air
leakage, which can resultinincreased enengy use to heat or cocl the building. Thisin-turn can lead te increased energy bills.

* Receive by e-mail

= Exteriorjoints around window and door frames, including dooers between the house and garage, between interior HYAC
closets and conditioned space, between attic accesses and conditioned space, betweenwall sole plates and the exterior
floor panels; 3

Exteriorwall air barrier at the top and bottom plates;

Openings for plumbing, electricity, and gas linesin extericr walls, ceilings and floors; 1 S S e I V er
Openings in the attic floor, including where

ceiling panels meet interior and exterior
walls and masonry fireplaces;

Openings around exhaust ducts such as

those for clothes dryers; Pty
Field-fabricated operable windows and
doors must have weatherstripping; and

All other such openings in the building
envelope.

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

Please see Figure 1% for common air leakage
paths.

‘When isa compliance document required?

A CF2R-ENV-02-E compliance document is
required when a residential building envelope
is constructed, added to, or altered.

An NRC-ENV-D1-E compliance document is
required when a non-residential building
envelope is constructed, added to, oraltered.

Figure 1- Location of Commeon Alr Leakage Paths’.
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Provided by Utilities

Free of charge

Can request for training

In your region/area

CEC training

Resources - Training

Contact Us | A

CALIFORNIA
ENERGY COMMISSION

Home -» title24 -3 training

Title 24 Training

#» Education and training are important in order to understand and comply with the current Building Energy
Efficiency Standards, and to use compliance software.

» This page focuses on fraining; also see the Educational Resources page for other opportunities. The
Energy Commission coordinates with utility partners and stakeholder organizations to offer frequent
opportunities to enhance your skills and awareness of the Building Energy Efficiency Standards.

» Please subscribe to the Building Standards Listserv to receive information about the Building Energy
Efficiency Standards, Compliance Software, and educational opportunities

Energy Standards Training
Owerview Webinars

« 2013 Residential Energy Standards Overview, January 18, 2014
‘@ Eresentation o WebEx Recording

« 2013 Nonresidential Energy Standards Overview, January 23, 2014
9] Presentation o WebEx Recording

WebEx Playback Help

| Quick Links | Translate / Traducir

@ This Sitle () California

California Utilities

s LADWP - Los Angeles Department of

Water & Power

PGA&E - Pacific Gas & Electric Company
SMUD - Sacramento Municipal Utility
District

SDGA&E - San Diego Gas & Electric
Company

SCE - Southern California Edison
So0Cal Gas - Southern California Gas
Company

Other Resources

Online Learning Center
Energy Videos Center
Blueprint Mewsletter

BECT - Building Energy Code Training
Program (effered by Consol under contract

Q

http://www.energy.ca.g

ov/title24/training/
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Resources - Energy Code Ace

Did you Know?

Permits Can Save Energy
Statewide gross savings from
Codes & Standards realized
between now and 2020 is

approximately equivalent to:

Defarring ths nesd to run o
500 MW power plant for
16 years

Removing 2.6 million cars
from the road

Permits Can Save Money

and Protect the Value of Your
Home Invesiment:

Non-permitted home
improvements may not
refain their valus when you
sell

Permits Can Save
Reputations

Clients valus quality and
integrity.

Pulling & permit means you
are doing it right and con
be trusted as a quality
coniractor who doesn't fake
shorfeuts.

Not pulling a permit is
breaking the law - and can
cost you your coniracior’s
license.

Comply With Me"

Performed by the Irvington High School Viking Marching Band

Watch the full video here.

We offer FREE:

_

@ Ace {Tools™

@Ace Resources™

A variety of tools to help you identity the
forms, installation techniques, and standards
relevant to building projects in California.

Classroom and online trainings on Title 24,
Part 6. Additional 2013 classes coming soon!

Fact Sheets, Trigger Sheets and Checklists to
help you understand when Title 24, Part 6 is
“riggered” and how to correctly comply

R

i Log In or Register
Enter your e-mail address
below to log in or fo register
@ new account.

ENTER YOUR EMAIL BELOW

[ |

| It's time to comply -

. the 2013 Building

. Energy Code isnow

in effect!
| Energy Code Ace FREE

| Tooks, Training and
! Resources can help you be

nd our |
th

i Me" will help you do it witha |

bounce in your siep and

i smile on your face (ok, ok —

! butatleast iFs fun fo watchl)

! See the "feaser” on our Home
= :

amazin
ah Schoal Viking
Marching Band!

Counidown o July 1

0 0
Monhs  Days

| Calendar
! Click on the blue dates o

view event details

< March 2015

[l s Mon rue wed 1
[ 2l 3l 4

Forms tools

Free training (in person
and online)

Checklists, Trigger
Sheets for building dept.

http://www.energycodea
ce.com/content/home/
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Resources - Hotline

e Toll-free in California

* Open Monday through Friday
» 8:00 am to noon, and
1:00 pm to 4:30 pm

e (all at:
> 1-800-772-3300 (In CA)
> (916) 654-5106 (Outside CA)

* OR, e-mail at: 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
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