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1. INTRODUCTION

The Codes and Standards Enhancement (CASE) initiative presents recommendations to support
California Energy Commission’s (Energy Commission) efforts to update California’s Building Energy
Efficiency Standards (Title 24, Part 6) to include new requirements or to upgrade existing requirements
for various technologies. The Statewide CASE Team consists of the four California Investor Owned
Utilities (I0Us) — Pacific Gas and Electric Company, San Diego Gas and Electric, Southern California
Edison, and SoCalGas® — and two Publicly Owned Utilities (POUs) — Los Angeles Department of
Water and Power and Sacramento Municipal Utility District — which sponsored this effort. The program
goal is to prepare and submit proposals that will result in cost-effective enhancements to improve
energy efficiency and energy performance in California buildings to the Energy Commission, the state
agency that has authority to adopt revisions to Title 24, Part 6. The Energy Commission evaluates
proposals submitted by the Statewide CASE Team and other stakeholders and may revise or reject
proposals.

In September 2017 the Statewide CASE Team submitted the CASE Report that is presented in
Attachment 1 to recommend code changes related to nonresidential outdoor lighting controls. This
document explains the revisions that occurred to the proposed code changes between the submittal of
the Final CASE Report to the Energy Commission and the Energy Commission’s adoption of the 2019
Title 24, Part 6 Standards on May 9, 2018. The document begins with a concise description of the
adopted code language, followed by the estimated energy savings of the adopted requirements, with the
remainder of the document outlining the evolution of the code changes and the final adopted language.

2. MEASURE DESCRIPTION

Since 2005, Title 24, Part 6 has required controls that turn lights off during the day, and a scheduling
control that is capable of turning lights off for a portion of the night. Even though the requirements for
scheduling controls have been in effect for over ten years, the Statewide CASE Team received feedback
from stakeholders that many new parking lot lighting systems are often left on throughout the night,
well after normal business hours. To clarify and streamline requirements, update definitions, and
broaden the existing mandatory outdoor lighting controls requirements, the following measures were
adopted based on the Statewide CASE Team’s recommendations.

e Update Definitions
Previous definitions in the code for automatic controls and motion sensors were written with
only on/off control in mind. These definitions were updated to include turning lights off or
dimming lights when light is not needed, when considering outdoor sources with dimming
drivers. In addition, the definitions between Title 24, Part 6 and Title 20 were aligned. Lastly,
the definitions now clarify that part-night outdoor lighting control can be used for scheduling
lighting, similar to time switches or other scheduling controls.

o Remove Requirement for Motion Sensing Controls for Any Incandescent Outdoor Lighting
In order to clean up and simplify the code language, Section 130.2(a) Outdoor Incandescent
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Lighting was removed since these luminaires are becoming less common and will be subject to
the appropriate code requirements without requiring a specific subsection.

e Part-Night Control in List of Controls That Turn Lights Off During the Day
This was added in Section 110.9(b)5C to clarify that part-night controls satisfies these
requirements.

e Have Multi-Level Capability for Scheduling Controls
Historically, the lowest cost control would be one that turns the lights on or off, does not dim
the lighting power, and does not create zones of luminaires. With light emitting diode (LED)
lighting, the connected wattage of lighting is dropping significantly so that one circuit could be
used to power all the outdoor lighting. If all the lighting were served by a single circuit, this
might very well lead to the timeclock control not being used at all for the liability and safety
concerns described above. Therefore, Section 130.2(c)2 was updated to require capability for
multi-level power scheduling controls, giving the building operator more choices than all-on or
all-off control. As a result, the building operator can control lighting power after hours without
leaving the space entirely dark when motion is detected. However, if the building operator
wishes to turn all the lights off after hours, this is allowed by code. This multi-level requirement
ensures that at least some of the savings from the timeclock control will be retained if it is
determined that turning off all the lights at a later time is not feasible.

e Reduce Lighting Power Threshold for Bi-Level Motion Controlled Lighting
As outdoor light sources continue to shift to LED technology and improve in efficacy, it is
expected that a growing number of pole mounted fixtures will fall below the 75 watt exemption.
In effect, the outdoor controls requirements will have diminishing impacts as more and more
systems will be exempt from the control requirements. Therefore, the exemption of pole
mounted luminaires was reduced to 40 watts in Section 130.2(c)3 and will account for
significant energy savings.

e Increase Bi-Level Motion Sensing Controls Lighting Wattage Reduction, and Allow for Full
OFF During Vacancy
During the development of the 2016 version of ASHRAE 90.1, the committee agreed that the
standard should be technology neutral, but should not protect technology that had a higher
lifecycle cost unless there were specific amenities provided by the technology that should be
accommodated. In the past, both ASHRAE 90.1 and Title 24, Part 6 have limited the amount of
dimming required to no more than 40 percent power, as some high intensity discharge (HID)
luminaires cannot dim below this level. Given that HID luminaires have a higher lifecycle cost,
use more energy, and do not provide a specific amenity that is not matched or exceeded by LED
technology, the ASHRAE 90.1 committee updated their outdoor motion control requirements to
dim by at least 50 percent. This measure was adopted by increasing the minimum dimming
amount from 40 to 50 percent in Section 130.2(c)3.

e Require that Bi-Level Controls Have the Capability to Dim Each Luminaire
The option to turn lights off, if desired by the owner/operator, was adopted based on input from
stakeholders and the Energy Commission. It is achieved by removing the maximum dimming
requirement in the current 2016 Title 24, Part 6 code language (i.e., “but not exceeding 90
percent”), and adding the language to allow operators to turn lights completely OFF after the
minimum dimming requirement. In addition, the requirement that the motion-controlled lighting
system have the capability to partially dim lights was adopted in Section 130.2(c)3. This
capability ensures that at least some of the savings from motion sensing controls are retained if,
during the operation of the system, the building management decides that turning lights
completely OFF is not acceptable for security or perception of security reasons. Thus, the
capability provides assurance that the motion sensing controls will not be disabled in the future.
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Additionally, the requirement for multi-level light sources will future-proof these sources for
advanced controls that utilize dimming.

o Align with ASHRAE 90.1: Motion Sensors Have 15 Minute Maximum Vacancy Period Before
Reducing Lighting Power
A 15 minute maximum vacancy period before reducing motion sensor controlled outdoor
lighting power was adopted as part of Section 130.2(c)3 and Appendix NA 7.8.

o Decrease Wattage of Lighting Grouped Together on an Occupancy-Based Control
A 1,500 watt collective limit for luminaires being controlled together was adopted in Section
130.2(c)3, resulting in a smaller control zone size and greater energy savings for the system.
This results in a more granular and efficient control system.

e Allow an Optional Override Switch.
A timed manual override that may override the control and turn lights on or increase light
output for up to two hours was adopted in Section 130.2(c)2. This control provides building
occupants a greater feeling of control over the outdoor environment with little energy impact.
Note this override control is optional, but gives the lighting designer and building operator more
flexibility over outdoor lighting controls.

o Default Midnight to 6:00 am After-Hours Schedule When Schedule Not Known
2016 Title 24, Part 6 does not specify how scheduling controls should be set when the
occupancy schedule is not known. For instance, at the time of certificate of occupancy, the
space may not have been rented yet and schedules are not known. Therefore, a default
unoccupied schedule of midnight to 6:00 am was defined in Appendix NA7.8, allowing half of
the nighttime hours to operate at reduced power consumption. Once there are occupants,
operators can define their normal business hours and after-hour times as they see fit.

e Code Consolidation
To simplify the code, requirements for Outdoor Sales Frontage, Building Facades, Ornamental
Hardscape, and Outdoor Dining were consolidated. All these spaces now have the same code
requirements under Section 130.2(c)3. The new requirements are the same but do not
specifically call out these spaces. However, both the scheduling and motion control
requirements are more stringent, and these applications under the new requirement will also
save more energy.

Error! Reference source not found. identifies sections of the Standards and Reference Appendices t
hat were modified as a result of advocacy activities. The table also identifies if the compliance software
will be updated.
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Table 1: Scope of Code Change Proposal

Tvoe of s:gt(?g:(ls)dof Modified Compliance Modified
Measure Name yp . Title 24, Part Software Compliance
Requirement Title 24, di dification?
Part 6 6 Appendices | Modification? | Document(s)
Update Definitions Mandatory 100.1 JAL No N/A
Remove Motion Control
Requirement for Mandatory 130.2(a) N/A No N/A
Incandescent Lighting
Part-Night Control
Acceptable for Daytime Mandatory 110.9(b)5 N/A No N/A
OFF
Multi-level Capability for CEC-NRCA-
Scheduling Controls Mandatory 1302(c)2 NA7.8 No LTO-02-A
Reduce Wattage
Exemption Threshold Mandatory 130.2(c)3 N/A No N/A
Decrease Wattage of
Lighting Grouped Mandatory 130.2(c)3 N/A No N/A
Together
Increase Bi-Level
Controls Lighting
Wattage Reduction Mandatory 130.2(c)3 N/A No N/A
Range from 40-90% to
50-100%
15 Minute Maximum CEC-NRCA-
Vacancy Period Mandatory 130.2(c)3 NA7.8 No LTO-02-A
Default Schedule When CEC-NRCA-
Not Known Mandatory N/A NA7.8 No LTO-02-A
Code Consolidation CEC-NRCC-
Mandatory 130.2(c)3 N/A No LTO-02-E

3. STATEWIDE ENERGY IMPACTS OF ADOPTED
REQUIREMENTS

Table 2 shows the estimated energy savings of the adopted requirements over the first twelve months
that standards are in effect. The first-year savings have decreased since submitting the Final CASE
Report since the Energy Commission did not adopt all of the proposed measures.
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Table 2: Estimated Statewide First Year? Energy and Water Savings

. First-Year Peak
Flrst—\_(e_ar Electrical First-Year Water First-Year Natural
Electricity : .
. Demand Savings Gas Savings
Measure Savings Reduction
(million -

(GWhlyr) (MW) gallons/yr) (million therms/yr)
Multi-level
Capability for
Scheduling 0 0 N/A N/A
Controls
New Construction 0 0 N/A N/A
Alterations 0 0 N/A N/A
Bi-Level Motion
Controlled
Lighting: Reduce 11.59 0.64 N/A N/A
Wattage
Exemption
Threshold
New Construction 2.94 0.16 N/A N/A
Alterations 8.65 0.48 N/A N/A
Total 11.59 0.64 N/A N/A

a.  First-year savings from all buildings completed statewide in 2020.

4. EVOLUTION OF CODE REQUIREMENTS

The Statewide CASE Team submitted the final version of the CASE Report to the Energy Commission
during August 2017. The Final CASE Report addresses input that was received during utility-sponsored
stakeholder meetings held on September 8, 2016, and March 30, 2017, and during the Energy
Commission’s pre-rulemaking workshop that was held on June 22, 2017. This section describes how the
code change proposal evolved between the time Final CASE Report was submitted to the Energy
Commission and the time the standards were adopted.

Several of the measures in Error! Reference source not found. were adopted by the Energy C
ommission without further discussion. However, other measures underwent multiple revisions following
iterative discussions between stakeholders and the Energy Commission. The following paragraphs
discuss the changes between the Statewide CASE Team’s proposed measures and what was adopted
into Title 24, Part 6.

4.1 Scheduling Controls and Motion Sensing Control

During the 45-Day Language period, the Energy Commission considered removing the requirement for
automatic scheduling controls if motion sensing controls are used; the Energy Commission rationalized
that motion sensing controls would replace scheduling controls, and therefore requiring both control
types would be redundant. The Statewide CASE Team disagreed and provided the Energy Commission
with studies developed in conjunction with the California Lighting Technology Center showing
additional savings would be realized if both control types were used together. The Energy Commission
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agreed and, in the 15-Day Language, included scheduling controls for all outdoor lighting, even when
motion sensing controls are used.

4.2 Additional Wattage Reduction of Scheduling Controls During
Vacant Hours (75 Percent) (“Tri-level” Control)

The 2016 Title 24, Part 6 Standards require a reduction of 50 percent of lighting power and require this
same level for normally occupied and normally unoccupied periods. The Statewide CASE Team
proposed, in the Final CASE Report, a requirement for luminaires to reduce lighting power by 75
percent during “normally unoccupied” periods (i.e., periods well after closing time when activity is not
expected in the space; these periods can be determined by the building occupant and programmed into
the control settings upon set up). The Energy Commission rejected this proposal because it noted the
proposal had been added after the first Draft CASE Report. The Energy Commission argued that, in the
interest of public transparency, additional measures should not be considered that were not proposed in
the Draft CASE Report.

The Statewide CASE Team disagreed with the Energy Commission and provided several explanations
as to why this measure was being misconstrued as missing in the Draft CASE Report. The Statewide
CASE Team argued that the measure existed in the Draft CASE Report within other requirements, and
that revisions to the regulatory language, since the Draft CASE Report, meant that the proposed
measure had to be explicitly stated in the updated Final CASE Report in order to preserve the original
intent of the proposals in the draft. From the Energy Commission’s perspective, the public would
generally consider the revised language to be an additional requirement, and therefore declined to adopt
the proposed measure, despite agreeing with the merits of the measure. However, the Energy
Commission noted this would be a good measure for the 2022 Title 24, Part 6 code cycle.

4.3 Reduce Lighting Power Threshold for Bi-Level Motion
Controlled Lighting

The Statewide CASE Team proposed the removal of the exemption from motion sensing controls for
pole mounted luminaires less than 75 watts in the Final CASE Report. In the 45-Day Language, the
Energy Commission did not remove the 75 watt exemption for areas that are required to have motion
sensing controls. The Statewide CASE Team responded to the 45-Day Language by urging the Energy
Commission to consider at least reducing the exemption to 30 watts to capture savings from low-
wattage luminaires that can deploy, and would benefit from, motion sensing controls. The Energy
Commission conducted its own analysis and reduced the exemption to 40 watts in the adopted language.
The Energy Commission also merged the requirements for pole mounted and non-pole mounted
luminaires such that all luminaires would have the same (40 watt) threshold. The Statewide CASE Team
responded in formal comments that a 40 watt threshold, instead of a 30 watt threshold, would lower
energy savings and corresponding demand reduction by 0.38 GWh and 0.02 MW, respectively, in the
first year, and that the savings were found to be cost-effective. The Statewide CASE Team discussed
these findings with the Energy Commission during a meeting on February 2, 2018 (to discuss 45-Day
Language); however, the Energy Commission’s analysis had reached a different conclusion. The Energy
Commission opted for the conservative approach of adopting a 40 watt threshold and urged the
Statewide CASE Team to revisit the topic in future rulemaking cycles.
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4.4 Require that Controls Have the Capability to Turn Lighting
Power OFF, in Addition to Dimming down to 90%

The Statewide CASE Team proposed, in the Final CASE Report, that bi-level controls have the ability
to turn lighting power completely OFF, in addition to the required dimming capabilities. The Energy
Commission did not initially consider this proposal when releasing Express Terms because motion
sensing controls were not required. When the Energy Commission required motion sensing controls in
the 45-Day Language (see Section 4.3), dimming capability was not required for these controls. The
Statewide CASE Team urged the Energy Commission to include dimming plus OFF capabilities, and
the Energy Commission agreed. The 15-Day Language included requirements that would effectively
require dimming capabilities and full OFF capabilities on motion sensing controls where they are
required.

4.5 Decrease Wattage of Lighting Grouped Together on an
Occupancy-Based Control

The Statewide CASE Team proposed a 600 watt collective limit for luminaires being controlled together
by motion sensors in the Final CASE Report. The Energy Commission included an 800 watt limit in the
Express Terms, but later removed this requirement in the 45-Day Language, arguing that a “more
nuanced approach” is needed to avoid inadvertently banning networked systems. After meeting with
lighting control manufacturers, the Statewide CASE Team proposed revised language with an 800 watt
limit to avoid precluding networked lighting controls. The Statewide CASE Team also argued that since
both 2016 Title 24, Part 6 and ASHRAE 90.1-2016 require that no more than 1,500 watts be controlled
together for automatic scheduling controls, having no requirement would reduce energy savings from
motion controls and would be a reduction of savings as compared to either the 2016 Title 24, Part 6
Standards or the ASHRAE 90.1 National Minimum Energy Code. In the February 2, 2018, meeting to
discuss the 45-Day Language, the Energy Commission agreed with a wattage limit, but questioned the
cost-effectiveness of an 800 watt limit. Eventually, the Energy Commission agreed to adopt a limit of
1,500 watts for lighting grouped together on a motion sensing controls, which aligns with ASHRAE
requirements.

5. ADOPTED CODE LANGUAGE

The adopted code language for the Standards and Reference Appendices are presented in the following
sections. Additions to the 2016 Title 24, Part 6 code language are underlined and deletions are struck.

5.1 Building Energy Efficiency Standards

5.1.1 Section 100.1 — Definitions and Rules of Construction

(b) Definitions. Terms, phrases, words and their derivatives in Part 6 shall be defined as specified in
Section 100.1. Terms, phrases, words and their derivatives not found in Section 100.1 shall be defined
as specified in the “Definitions” chapters of Title 24, Parts 1 through 5 of the California Code of
Regulations. Where terms, phrases, words and their derivatives are not defined in any of the references
above, they shall be defined as specified in Webster's Third New International Dictionary of the English
Language, Unabridged (1961 edition, through the 2002 addenda), unless the context requires otherwise.
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LIGHTING CONTROLS consist of the following:

Astronomical Time-Switch Control is an-Autematic Fme-Switch-Contrela lighting control that
controls lighting based on the time of day and astronomical events such as sunset and sunrise,
accounting for geographic location and calendar date.

Automatic Scheduling Control is a time-based lighting control device-orsystem-that is capable
of being programmed to reduce or turn off eutdeortuminairelighting power for a portion of the
night and to turn off lighting power for the day.

Automatic Time Switch Control controls lighting based on the time of day.

Occupant Sensing Controls automatically control levels of illumination, allow for manual
operation, and consist of the following types:

Motion Sensor is used outdoors, automatically reduces lighting power or turns lights OFF
after an area is vacated of occupants, and automatically turns the lights ON when the area
is occupied.

Occupant Sensor is used indoors, and-automatically reduces lighting power or turns lights
OFF after an area is vacated of occupants, and is capable of automatically turning the
lighting load ON when an area is occupied.

Partial-ON Occupant or /Motion Sensor automatically turns lights OFF after an area is
vacated of occupants and is capable of automatically or manually turning ON part of the
lighting load when an area is occupied.

Partial-OFF Occupant or /Motion Sensor automatically dims the lighting or turns OFF
part of the lighting load after an area is vacated of occupants, and is capable of
automatically turning ON the lighting load or restoring it to full when an area is occupied.

Vacancy Sensor automatically turns lights OFF after an area is vacated of occupants but
requires lights to be turned ON manually.

Part-Night Outdoor Lighting Control is a light sensing and time-based lighting control device
or system that is programmed to reduce or turn off the lighting power to an outdoor luminaire for
a portion of the night.

Photo Control automatically turns lights ON and OFF, or automatically adjusts lighting levels, in
response to the amount of daylight that is available. A Photo Control may also be one component
of a field assembled lighting system, the component having the capability to provide a signal
proportional to the amount of daylight to a Lighting Control System to dim or brighten the electric
lights in response.

5:42 Section 110.9 — Mandatory Requirements for Lighting Controls Devices-and-Systems;
Hasts.and e

(b) All Hastalled-Lighting Controls. Systems-Lighting controls listed in Section 110.9(b) shall comply
with the requirements listed below; and all components of the system considered together as
installed shall meet all applicable requirements for the application for which they are installed as
required in Sections 130.0 through 130.5, Sections 140.6 through 140.8, Section 141.0, and Section
150.0(k).
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5. Part-Night Outdoor Lighting Controls, as defined in Section 100.1, shall meet all of the
following requirements:

A. Have sunrise and sunset prediction accuracy within +/- 15 minutes, and-timekeeping
aceuracy-withinfive-minutes-peryearusing both light sensing and time measurement; and

B. Have the ability to setback-reduce or turn off Highting-outdoor luminaire power at night as
required in Section 130.2(c) -by-means-of a-programmable-timeclock-or-metion-sensing
deviee; and

C. When-controlled-with-a-timeelock-sShall be capable-of being-programmedprogrammable
to alew-the-setbackreduce or turning-turn off efthe-tightingoutdoor luminaire power to
occur-fromat any time at-night-untibany-time-in-the-morning;-as determined by the user.

Time-based scheduling control is allowed to be relative to both sunset and sunrise, and to
the midpoint between sunset and sunrise.

5.1.3 Section 130.2 — Outdoor Lighting Controls and Equipment

Nonresidential, high-rise residential and hotel/motel buildings shall comply with the applicable
requirements of Sections 130.2(a) through 130. 2(c)

greaterfa A A
130.0{(¢}, shall comply Wlth Backllght Upllght and Glare (collectrvely referred to as "BUG" in

accordance with IES TM- 15-11, Addendum A) requirements as follows:
1. Maximum zonal lumens for Backlight, Uplight, and Glare shall be in accordance with Title 24, Part

11, Section 5.106. 8¢herearene%aekhg¥mreeu+remen&m§eenen&3@%e@arp6—and

EXCEPTION 1 to Section 130.2(b): Signs.

EXCEPTION 2 to Section 130.2(b): Lighting for building facades, public monuments, statues, and
vertical surfaces of bridges.

EXCEPTION 3 to Section 130.2(b): Lighting not permitted by a health or life safety statute,
ordinance, or regulation to be a cutoff luminaire.

EXCEPTION 4 to Section 130.2(b): Temporary outdoor lighting.

EXCEPTION 5 to Section 130.2(b): Replacement of existing pole mounted luminaires in
hardscape areas meeting all of the following conditions:

A. Where the existing luminaire does not meet the luminaire BUG requirements in Section 130.2(b);
and

[0

Spacing between existing poles is greater than six times the mounting height of the existing

luminaires; and
C. Where no additional poles are being added to the site; and
D. Where new wiring to the luminaires is not being installed; and
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E. Provided that the connected lighting power wattage is notincreased.

EXCEPTION 6 to Section 130.2(b): Luminaires that illuminate the public right of way on publicly
maintained roadways, sidewalks, and bikeways.

EXCEPTION 7 to Section 130.2(b): Outdoor lighting attached to a high-rise residential or

hotel/motel building and separately controlled from the inside of a dwelling unit or quest room.

(c) Controls for Outdoor Lighting. Outdoor lighting eentrels-shall be independently controlled from
other electrical loads, and the controls for outdoor lighting shall instaHed-that-meet the following

functional requirements: as-applicable:

EXCEPTION 1 to Section 130.2(c): Outdoor lighting not permitted by a health or life safety statute,
ordinance, or regulation to be turned OFF or reduced.

EXCEPTION 2 to Section 130.2(c): Lighting in tunnels required to be illuminated 24 hours per day
and 365 days per year.

1. Daylight Availability. All installed outdoor lighting shall be controlled by a photo_control, e+

eutdoer-astronomical time-switch control, or other control capable of automatically shutting
OFF the outdoor lighting when daylight isavailable.

2. Automatic Scheduling Controls.

A.

B.

C.

D.

Automatic scheduling controls shall be capable of reducing the outdoor lighting power by at
least 50 percent and no more than 90 percent, and separately capable of turning the lighting
OFF, during scheduled unoccupied periods.

Automatic scheduling controls shall allow scheduling of a minimum of two nighttime periods
with independent lighting levels, and may include an override function that turns lighting ON
during its scheduled dim or OFF state for no more than two hours when an override is initiated.

Acceptance tests of outdoor lighting controls shall verify the scheduled occupied and
unoccupied periods, as specified in Section 130.4(a)6.

Automatic scheduling controls shall be installed for all outdoor lighting, and may be
installed in combination with motion sensing controls or other outdoor lighting controls.

3. Motion Sensing Controls

A.

[©

© 1©

Motion sensing controls shall be capable of reducing the outdoor lighting power of each
controlled luminaire by at least 50 percent and no more than 90 percent, and separately
capable of turning the luminaire OFF, during unoccupied periods.

Motion sensing controls shall be capable of reducing the lighting to its dim or OFF state no
longer than 15 minutes after the area has been vacated, and of returning the lighting to its
ON state when the area becomes occupied.

No more than 1,500 watts of lighting power shall be controlled by a single sensor.

Motion sensing controls shall be installed for the following luminaires, and may be installed
for other outdoor lighting and in combination with other outdoor lighting controls:

ai. Outdoor luminaires other than Building Facade, Ornamental Hardscape, Outdoor Dining,
or Outdoor Sales Frontage lighting, where the bottom of luminaire is mounted 24 feet
or less above grade; and,

bii. Outdoor wall mounted luminaires installed for Building Facade, Ornamental Hardscape
or Outdoor Dining lighting that have a bilaterally symmetric distribution as described in
the IES Handbook (typically referred to as “wall packs”) mounted 24 feet above grade
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or lower.

I = | : '.I . 05,
EXCEPTION 3-1 to Section 130.2(c)3:-Outdeerlightingwhere-luminaire-rated-wattage-is
mi i ordance-with-Section130-0{c);-and-w

1
a allaalaYay alalaWa Nna tolowing ona
o o vagavan G o1

B. Nen-pele-meuntedHLuminaires with a maximum rated wattage of 30-40 watts each are
not required to have motion sensing controls-o¢

EXCEPTION 4-2 to Section 130.2(c)3: Applications listed as Exceptions to Section 140.7(a)
shall-net-be-required-to-meetthe requirements-of Section-130:2(c)3are not required to have motion
sensing controls.

EXCEPTION 3 to Section 130.2(c)3: Lighting subject to a health or life safety statute, ordinance,

or regulation may have a minimum time-out period longer than 15 minutes or a minimum
dimming level above 50 percent when necessary to comply with the applicable law.
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NOTE: Authority: Sections 25213, 25218, 25218.5, 25402 and 25402.1, Public Resources Code.
Reference: Sections 25007, 25008, 25218.5, 25310, 25402, 25402.1, 25402.4, 25402.5, 25402.8, and
25943, Public Resources Code.

5.1.4 Section 141.0 — Additions, Alterations, and Repairs to Existing Nonresidential, High-
Rise Residential, And Hotel/Motel Buildings, to Existing Outdoor Lighting, and to
Internally and Externally Illuminated Signs

(b) Alterations. Alterations to components of existing nonresidential, high-rise residential, ef
hotel/motel buildings, or relocatable public school buildings, exincluding alterations made in
conjunction with a change in building occupancy to a nonresidential, high-rise residential, or

hotel/motel occupancy are-notsubjectto-Subsection{a)-and-shall meet item 1, and either Item 2 or 3

below:

2. Prescriptive approach. The altered components of the envelope, or space conditioning,
lighting, electrical power distribution and water heating systems, and any newly installed
equipment serving the alteration, shall meet the applicable requirements of Sections 110.0
through 110.9, Sections 120.0 through 120.6, and Sections 120.9 through 130.5.

L. Alterations to existing outdoor lighting systems in a lighting application listed in TABLE
140.7-A or 140.7-B shall meet the applicable requirements of Sections 130.0, 130.2(a),
130.2(b), and 130.4, and:

i. Inalterations that increase the connected lighting load, the added or altered luminaires shall
meet the applicable requirements of Section 130.2(c) and the requirements of Section 140.7

for general hardscape lighting or for the specific lighting applications containing the
alterations; and

ii. In alterations that do not increase the connected lighting load, where the greater of 5
luminaires or 10 percent of the existing luminaires are replaced in a general hardscape or
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a specific lighting application, the alterations shall meet the following requirements:

a. In parking lots and outdoor sales lots where the bottom of the luminaire is mounted 24
feet or less above the ground, the replacement luminaires shall comply with Section
130.2(c)1 AND Section 130.2(c)3;

b.  For all other lighting applications and where the bottom of the luminaire is mounted
greater than 24 feet above the ground, the replacement luminaires shall comply with
Section 130.2(c)1 AND EITHER comply with Section 130.2(c)2 or be controlled by
lighting control systems, including motion sensors, that automatically reduces
lighting power by at least 40 percent in response to the area being vacated of
occupants; and

iii. In alterations that do not increase the connected lighting load, where the greater of 5
luminaires or 50 percent of the existing luminaires are replaced in general hardscape or a
specific application, the replacement luminaires shall meet the requirements of subsection
ii above and the requirements of Section 140.7 for general hardscape lighting or specific
lighting applications containing the alterations.

EXCEPTION to Section 141.0(b)2L.iii. Alterations where the replacement luminaires have
at least 40 percent lower power consumption compared to the original luminaires are not
required to comply with the lighting power allowances of Section 140.7.

EXCEPTION to Section 141.0(b)2L. Acceptance testing requirements of Section 130.4 are
not required for alterations where controls are added to 20 or fewer luminaires.

5.2 Reference Appendices

5.2.1 Joint Appendix JAl
Appendix JAL — GlessaryDefinitions

5.2.2 NA7.8.5 Astronomical Time-Switch Control Construction Inspection
Prior to Functional Testing, confirm and document the following:
(@) Verify the astronomical time-switch control isinstalled.

(b) Verify the astronomical time switch control is programmed with acceptable-ON schedule and OFF
schedule that matches the schedules in the construction documents. If the schedule is unknown,
verify that the programmed schedule matches the default schedule where the OFF schedule is from
midnight to 6am and the ON schedule is all other night time hours, seven days per week.

(c) Demonstrate and document for the time-switehlighting control programming including ON
schedule and OFF schedule, for weekday, weekend, and holidays (ifapplicable).

(d) Verify the correct time and date is properly set in the control.
5.2.3 NAT7.8.6 Astronomical Time-Switch Control Functional Testing

Verify and document the following:
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(@) During daytime simulation, all controlled outdoor Hghts-lighting areis turned offOFF.

(b) During nighttime simulation, all controlled outdoor Hghts-lighting areis turned ea-ON in
accordance with the astronomical schedule.

(c) During nighttime simulation, alkpower of controlled outdoor lights are-is turned effOFF or reduced
by at least 50 percent -in accordance with the programmed schedule.

5.2.4 NA7.8.7 Part-Night OutdeerLightingAutomatic Scheduling Control Construction
Inspection

Prior to Functional Testing fertime-based-control-type, confirm and document the following:

(@) Verify the part-night-outdoorlightingautomatic eentrolscheduling control is installed.

(b) Verify the control is programmed with acceptable-ON schedules and OFF schedule that matches
the schedules in the construction documents. If the schedule is unknown, verify that the
programmed schedule matches the default schedule where the OFF schedule is from midnight to
6am and the ON schedule is all other night time hours, seven days per week.

(c) Demonstrate and document for the lighting control programming including both ON schedule and
OFF schedule, for weekday, weekend, and holidays (ifapplicable).

(d) Verify the correct time and date is properly set in the control.

Prior to Functional Testing for occupancy-based control type, verify and document the following:
(@) Sensor has been located to minimize false signals.

(b) Sensor is not triggered by motion outside of adjacentarea.

(c) Desired sensor coverage is not blocked by obstructions that could adversely affect performance.

5.2.5 NA7.8.8 Part-Night OutdeorLightingAutomatic Scheduling Control Functional
Testing

For-time-based-control-type,verify-Verify and document the following:
(@) During daytime simulation, all controlled outdoor ghts-lighting areis turnedeffOFF.

(b) During nighttime simulation, all controlled outdoor Hghts-lighting areis turned er-ON in
accordance with the ©N-programmed schedule.

(c) During nighttime simulation, al-power of controlled eutdeorlighting lights-are-is turned off
OFF or reduced intghtlevelbyat least 50 percent in accordance with the ©FFprogrammed
schedule.

For automatic scheduling control used in conjunction with motion sensing control, verify and
document the following:

(a) During daytime simulation, all controlled outdoor lighting is turned off.

(b) Simulate motion in area under the luminaire controlled by the motion sensing control.
Verifyand document the following:

i. Status indicator operates correctly.

ii. Luminaires controlled by the sensor turn on immediately upon entry into the area lit
bethe controlled luminaires near the motion sensing control.

iii. Signal sensitivity is adequate to achieve desired control.

(c) During simulation of normally occupied schedule, simulate no occupancy in area with lighting
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controlled by the motion sensing control. Verify and document the following:

i. The outdoor lighting power controlled by the motion sensing control is reduced by at least 50
percent within a maximum of 15 minutes from the start of an unoccupied condition. Fraction of
light output reduction is an acceptable proxy for reduction in lighting power.

ii. Signal sensitivity is adequate to achieve desired control.

(d) During simulation of normally unoccupied schedule, simulate no occupancy in area with
lighting controlled by the motion sensing control. Verify and document the following:

The outdoor lighting power controlled by the motion sensing control is reduced by at least 50
percent within a maximum of 15 minutes from the start of an unoccupied condition. Fraction of
light output reduction is an acceptable proxy for reduction in lighting power.

ii. Signal sensitivity is adequate to achieve desired control.
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ATTACHMENT 1: FINAL CASE REPORT

The final version of the CASE Report is provided in full in Attachment 1 to this report.
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EXECUTIVE SUMMARY

Introduction

The Codes and Standards Enhancement (CASE) initiative presents recommendations to support
California Energy Commission’s (Energy Commission) efforts to update California’s Building Energy
Efficiency Standards (Title 24, Part 6) to include new requirements or to upgrade existing requirements
for various technologies. The four California Investor Owned Utilities (I0Us) — Pacific Gas and Electric
Company, San Diego Gas and Electric, Southern California Edison and SoCalGas® — and two Publicly
Owned Utilities (POUs) — Los Angeles Department of Water and Power and Sacramento Municipal
Utility District — sponsored this effort. The program goal is to prepare and submit proposals that will
result in cost-effective enhancements to energy efficiency in buildings. This report and the code change
proposal presented herein is a part of the effort to develop technical and cost-effectiveness information
for proposed requirements on building energy efficient design practices and technologies.

The Statewide CASE Team submits code change proposals to the Energy Commission, the state agency
that has authority to adopt revisions to Title 24, Part 6. The Energy Commission will evaluate proposals
submitted by the Statewide CASE Team and other stakeholders. The Energy Commission may accept,
modify or reject proposals. See the Energy Commission’s 2019 Title 24 website for information about
the rulemaking schedule and how to participate in the process:
http://www.energy.ca.gov/title24/2019standards/.

Measure Description

The objectives of this CASE Report are to propose code changes that clarify and streamline
requirements, update definitions, and broaden the existing mandatory outdoor lighting controls
requirements. While the proposed code language offers simplifications, it includes all the major
requirements that currently exist in the 2016 code: requirements for all outdoor lighting be off during
the day; motion-based control requirements for lighting mounted lower than 24 feet in parking lots, gas
station canopies, gas station hardscape, and retail sales lots; and scheduling or motion-based control
requirements for all other applications. This proposal would increase energy savings while increasing
flexibility for compliance. The key elements of this proposal are:

¢ Eliminating specific requirements for incandescent lighting systems. These systems will still be
subject to all the requirements of other systems.

o Clarifying that part night controls are an acceptable method of turning lights off during daytime
hours.

o Requiring that scheduling controls reduce lighting power by at least 50 percent during normally
unoccupied periods, which are similar to the requirements in ASHRAE 90.1. This requirement
can be met by turning all lights completely OFF during normally unoccupied periods, but the
control system must be capable of reducing power between 50 percent and 90 percent. This can
be accomplished by having two or more independently scheduled ON/OFF control channels or
by dimming lighting according to a schedule, or some combination of the two.

e Acceptance tests will verify that control systems are reducing power appropriately during the
normally occupied periods and normally unoccupied periods at night. If the normally occupied
and normally and normally unoccupied periods are not declared, the system shall be configured
and tested with a default normally unoccupied period of midnight to 6 am. This default schedule
is aligned with the scheduling requirements in ASHRAE 90.1.

¢ For lighting mounted lower than 24 feet in parking lots, gas station canopies, gas station
hardscape, and retail sales lots, bi-level motion sensing controls shall reduce lighting power of
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each luminaire by at least 50 percent when no motion is detected in the area for longer than 15
minutes, during normally occupied period. This requirement is similar to the requirements in
ASHRAE 90.1. In this proposal, the wattage threshold of 75 watts was dropped and the scope
for general hardscape lighting was reduced to cover only parking lots. In the cost-effectiveness
portion of the report, the Statewide CASE Team found that motion sensors were cost-effective
if they controlled at least 30 watts of outdoor lighting load. These lighting systems must be
capable of reducing the power of each luminaire by 75 percent to 90 percent during vacancy.

o Energy savings of the bi-level control requirements are increased by requiring the total wattage
of these applications must be reduced by at least 75 percent when there is no activity detected
for at least 15 minutes during after-hours periods. This energy reduction target can be achieved
several different ways, including:

0 Motion sensing controls dim luminaires by at least 75 percent (including off) during all
nighttime hours when no activity is detected

0 Motion sensing controls dim luminaires by at least 50 percent of power within 15
minutes when no activity is detected and dim luminaires by at least 75 percent of power
within 60 minutes when no activity is detected

0 Motion sensing controls dim luminaires by 50 percent of power during normally
occupied periods when no activity is detected and dim luminaires by at least 75 percent
of power during normally unoccupied periods when no activity is detected (i.e., a
scheduling control resets motion sensor minimum dimming level)

0 Turn half of the luminaires OFF with a scheduling control, and the rest of the
luminaires remain controlled by motion sensing controls that dim luminaires to 50
percent of power when no activity is detected

0 Various combinations of motion sensing control dimming levels and fraction of wattage
dimmed or turned off by scheduling controls

e The maximum wattage that can be controlled together by a motion sensing control is dropped
from 1,500 Watts to 600 Watts to reflect lower wattage densities required to light outdoor
applications.

e Timed manual overrides lasting no more than two hours can be used to turn lights on at night.
No more than 1,800 Watts can be controlled per manual control.

e Separate control requirements for Outdoor Sales Frontage, Building Facades, Ornamental
Hardscape and Outdoor Dining are removed (streamlining). The differences for these
applications were not substantive enough to necessitate the added code complexity.

e Lighting retrofit language was reworded to better convey the intent.

A section-by-section description of the code change proposal is contained in Section 2.1.

Scope of Code Change Proposal

Table 1 summarizes the scope of the proposed changes, and sections of the Standards, References
Appendices, and compliance documents that will be modified as a result of the proposed change.
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Table 1: Scope of Code Change Proposal

Type of Moqlf'Ed M.Od'f'ed Compliance Modified
. Section(s)? Title 24, .
Measure Name Require- . Software Compliance
of Title 24, Part 6 e
ment - Modification? | Document(s)
Part 6 Appendices
Update Definitions Mandatory 100.1 JAl No N/A
Remove motion control
requirement for Mandatory 130.2(a) N/A No N/A
incandescent lighting
Part-Night Control
acceptable for Daytime Mandatory 130.2(b)1 N/A No N/A
OFF
Scheduling controls:
reduce power by at least CEC-NRCA-
50% after hours and bi- | Mandawory | 130.2(b)2 NAT.8 No LTO-02-A
level capability
Remove Wattage
Exemption Threshold Mandatory 130.2(b)3 N/A No N/A
Decrease Wattage of
Lighting Grouped Mandatory | 130.2(b)3C N/A No N/A
Together
Increase Bi-Level
Controls Lighting
Wattage Reduction range Mandatory 130.2(b)3 N/A No N/A
from 40-90% to 50-100%
15 Minute Maximum CEC-NRCA-
Vacancy Period Mandatory 130.2(b)3 NA7.8 No LTO-02-A
Default Schedule When CEC-NRCA-
Not Known Mandatory 130.2(b)4 NA7.8 No LTO-02-A
Code Consolidation CEC-NRCC-
Mandatory 130.2(b) N/A No LTO-02-E
Clarify Outdoor Lighting | 1. atory | 141.0(0)2L N/A No N/A
Alterations

a. Note with deletion of 130.2(a), Section 130.2(c) is renumbered here as Section 130.2(b)

Market Analysis and Regulatory Impact Assessment

The proposal offers value to California consumers by saving energy, leaving more money available for
discretionary and investment purposes.

All proposed code changes are cost-effective over the period of analysis. Overall this proposal increases
the wealth of the State of California. California consumers and businesses save more money on energy
than they do on financing the efficiency measure.

The proposed changes to Title 24, Part 6 have a negligible impact on the complexity of the standards or
the cost of enforcement. When developing this code change proposal, the Statewide CASE Team
interviewed building officials, Title 24 energy analysts, and others involved in the code compliance
process to simplify and streamline the compliance and enforcement of this proposal.

Cost-Effectiveness

The proposed code changes were found to be cost-effective for all climate zones where it is proposed to
be required. The benefit-to-cost (B/C) ratio compares the lifecycle benefits (cost savings) to the
lifecycle costs. Measures that have a B/C ratio of one or greater are cost-effective. The larger the B/C

2019 Title 24, Part 6 CASE Report — 2019-NR-LIGHT3-F Page viii



ratio, the faster the measure pays for itself from energy savings. These measures have a B/C ratio
ranging from 1.2 to 2.8, depending on the measures, space types, and scenarios analyzed. See Section 5
Lifecycle Cost and Cost-Effectiveness for a detailed description of the cost-effectiveness analysis.

Statewide Energy Impacts

Table 2 shows the estimated energy savings over the first 12 months of implementation of the proposed

code changes.

Table 2: Estimated Statewide First-Year? Energy and Water Savings

First-Year First—Yea.r First-Year First-Year
L Peak Electrical - Natural Gas
Measure EISeCtr icity Demand Water. ngmgs Savings
avings . (million L
(GWhiyr) Reduction gallons/yr) (million
(MW) therms/yr)

Scheduling Controls: 50%
Reduction After-Hours,
Multi-level Capability 8.90 0.00 N/A N/A
(Total)
New Construction 2.26 0.00 N/A N/A
Alterations 6.64 0.00 N/A N/A
Bi-Level Motion Controlled
Lighting: Remove 75 Watt 11.97 0.66 N/A N/A
Threshold (Total)
New Construction 3.04 0.17 N/A N/A
Alterations 8.93 0.49 N/A N/A
Bi-level Motion Controlled
Lighting: 75% Wattage
Reduction When Vacant 1.81 0.00 N/A N/A
After-Hours (Total)
New Construction 0.46 0.00 N/A N/A
Alterations 1.35 0.00 N/A N/A
Total 22.69 0.66 N/A N/A

a. First-year savings from all buildings completed statewide in 2020.

Compliance and Enforcement

The Statewide CASE Team worked with stakeholders to develop a recommended compliance and
enforcement process and to identify the impacts this process will have on various market actors. The
compliance process is described in Section 2.6. The impacts that the proposed measure will have on
various market actors is described in Section 3.3 and Appendix B. The Statewide CASE Team does not
expect significant impacts in the compliance and enforcement process.

Although a needs assessment of the affected market actors was not conducted while developing the code
change proposal, the code requirements may change between the time the CASE Report is submitted
and the time the 2019 Standards are adopted, so a needs analysis would have possibly been an
unnecessary exercise. The recommended compliance process and compliance documentation may also
evolve with the code language. To effectively implement the adopted code requirements, a plan will be
developed that identifies potential barriers to compliance when rolling-out the code change and
approaches that should be deployed to minimize those barriers.
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1. INTRODUCTION

The Codes and Standards Enhancement (CASE) initiative presents recommendations to support
California Energy Commission’s (Energy Commission) efforts to update California’s Building Energy
Efficiency Standards (Title 24, Part 6) to include new requirements or to upgrade existing requirements
for various technologies. The four California Investor Owned Utilities (I0Us) — Pacific Gas and Electric
Company, San Diego Gas and Electric, Southern California Edison and SoCalGas® — and two Publicly
Owned Utilities (POUSs) — Los Angeles Department of Water and Power and Sacramento Municipal
Utility District — sponsored this effort. The program goal is to prepare and submit proposals that will
result in cost-effective enhancements to energy efficiency in buildings. This report and the code change
proposal presented herein is a part of the effort to develop technical and cost-effectiveness information
for proposed requirements on building energy efficient design practices and technologies.

The Statewide CASE Team submits code change proposals to the Energy Commission, the state agency
that has authority to adopt revisions to Title 24, Part 6. The Energy Commission will evaluate proposals
submitted by the Statewide CASE Team and other stakeholders. The Energy Commission may revise or
reject proposals. See the Energy Commission’s website for information about the 2019 Title 24
rulemaking schedule and how to participate in the process:
http://www.energy.ca.gov/title24/2019standards/.

The overall goal of this CASE Report is to propose a code change proposal for Outdoor Lighting
Controls. The report contains pertinent information supporting the code change.

When developing the code change proposal and associated technical information presented in this
report, the Statewide CASE Team worked with a number of industry stakeholders including building
officials, manufacturers, builders, utility incentive program managers, Title 24 energy analysts, and
others involved in the code compliance process. The proposal incorporates feedback received during
two public stakeholder workshops that the Statewide CASE Team held on September 8, 2016, and
March 30, 2017, from multiple calls with individual and small groups of stakeholders, and through
results of an online survey.

Section 2 of this CASE Report provides a description of the measure and its background. This section
also presents a detailed description of how this change is accomplished in the various sections and
documents that make up the Title 24, Part 6.

Section 3 presents the market analysis, including a review of the current market structure. Section 3.2
describes the feasibility issues associated with the code change, including whether the proposed measure
overlaps or conflicts with other portions of the building standards, such as fire, seismic, and other safety
standards and whether technical, compliance, or enforceability challenges exist.

Section 4 presents the per-unit energy, demand, and energy cost savings associated with the proposed
code change. This section also describes the methodology that the Statewide CASE Team used to
estimate energy, demand, and energy cost savings.

Section 5 presents the lifecycle cost and cost-effectiveness analysis. This includes a discussion of
additional materials and labor required to implement the measure and quantification of the incremental
cost. It also includes estimates of incremental maintenance costs, meaning the equipment lifetime and
various periodic costs associated with replacement and maintenance during the period of analysis.

Section 6 presents the statewide energy savings and environmental impacts of the proposed code change
for the first year after the 2019 Standards take effect. This includes the amount of energy that will be
saved by California building owners and tenants, and impacts (increases or reductions) on material with
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emphasis placed on any materials that are considered toxic. Statewide water consumption impacts are
also considered.

Section 7 concludes the report with specific recommendations with strikeout (deletions) and underlined
(additions) language for the standards, Appendices, Alternate Calculation Method (ACM) Reference
Manual, Compliance Manual, and compliance documents.

2. MEASURE DESCRIPTION

2.1 Measure Overview

Since 2005, the building energy efficiency standards have required controls that turn lights off during
the day and a scheduling control that is capable of turning lights off for a portion of the night. Even
though the requirements for scheduling controls have been in effect for over 10 years, the Statewide
CASE Team has received feedback from stakeholders that many new parking lot lighting systems are
often left on throughout the night, well after normal business hours. The rationale for leaving lights on
at night could include:

o Liability associated with tripping and falling, even if the business is not open

o Safety of employees that might be leaving late at night

o Sufficient light for law enforcement personnel, building security staff, or security cameras to see
criminal activity

e Asa perceived deterrent to criminal activity.

To clarify and streamline requirements, update definitions, and broaden the existing mandatory outdoor
lighting controls requirements, the Statewide CASE Team proposes the following measures for outdoor
lighting controls.

Update Definitions [Section 100.1(b)]

Current definitions in the code for automatic controls and motions sensors were written with only on/off
control in mind. However, when considering outdoor sources with dimming drivers, these definitions
should be updated to include turning lights off or dimming when light is not needed. The concept of a
partial-off motion sensor is no longer valid, as the same piece of equipment that turns lights off can be
used to dim lights.

Coordinating the definitions between Title 24, Part 6 and Title 20 is desirable and should be revisited.
From this definition, the argument is that a motion sensor is an occupancy sensor that is rated for
outdoor use. Discussions with one manufacturer revealed a desire to use the same terminology and
definitions as in Title 20 so there is clarity about the physical characteristics of what equipment is
required.

In addition, the definitions were not clear that a part-night outdoor lighting control can be used for
scheduling lighting, similar to time-switches or other scheduling controls. The basis of a part night
control is a control that has a photocell and a timer circuit. The control can predict the next day's sunset
and sunrise times from the prior day's sunset and sunrise times. Scheduling normally occupied and
normally unoccupied times can be defined with respect to solar midnight (i.e., the time that is halfway
between sunset and sunrise.) Thus, even if there is a power outage or drift in the clock signal, the part-
night control resets with the rising and setting of the sun.
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Remove Requirement for Motion sensing controls for Any Incandescent Outdoor Lighting [Section
130.2(a)]

In order to clean up and simplify the code language, this proposal recommends removing section
130.2(a) Outdoor Incandescent Lighting. These luminaires are becoming less common and will be
subject to the appropriate code requirements without a specific subsection.

Part-Night Control in List of Controls That Turn Lights Off During the Day [Section 130.2(b)1]

Part-night controls use a light sensor and a timing circuit to turn lights off during the day and to turn
lights off or change light levels at night according to a schedule. As such, part-night control should be
included in the list of controls that are specified in Section 130.2(b)1, alongside the photocell and
outdoor astronomical time-switch. A part-night control would also qualify as a control capable of
automatically shutting off the outdoor lighting when daylight is available, so the requirements in this
section will not change. The Statewide CASE Team believes this addition adds simplicity and clarifies
that part-night controls satisfies the requirements without having to reference another document, such as
the Nonresidential Compliance Manual.

75 Percent Wattage Reduction When Vacant After-Hours

The Statewide CASE Team collected occupancy data in illuminated outdoor spaces at all hours of the
night and found that these spaces are occupied roughly half as often from midnight to 6:00 am than from
6:00 pm to midnight. (More information on occupancy data is provided in Section 4.1.3.) The proposed
code language allows for operators to take advantage of lower occupancy during after-hours periods and
save energy by dimming their lights to at least 25 percent of full power, as seen in 130.2(b)3B, rather
than only to 50 percent during normally occupied periods.

Scheduling Controls Reduce Power by at Least 50 Percent and Have Multi-Level Capability [Section
130.2(b)2A]

The current energy code only requires that lighting is controlled by a timeclock or other scheduling
control. However, the current code language does not specify that the timeclock schedule must be set
and does not require a minimum power reduction.

This proposal would require that a time-switch must control at least half of the lighting power during
normally unoccupied hours, as confirmed by an acceptance test, whereas the current code only requires
the capability to control at least half of the lighting power. Normally unoccupied hours are defined as
the time when occupants are not typically present in a space. Conversely, normally occupied hours are
those times when occupants are typically present. These times do not necessarily coincide with regular
business hours; they can include after-hours activity, such as inventory stocking at grocery stores. Under
this proposal, the building owner or designer can define the normally occupied hours. However, if the
responsible party for the building does not declare a schedule, at least 50 percent of these lights would
be required to be turned off between midnight and 6:00 am.

Historically, the lowest cost control would be one that turns the lights on or off, does not dim the
lighting power, and does not creates zones of luminaires. With LED lighting, the connected wattage of
lighting is dropping significantly so that one circuit could be used to power all the outdoor lighting. A
single phase, 277 Volt, 20 Amp circuit derated to 80% for continuous duty is 4,400 watts. This is over
eighty 50-watt LED outdoor lighting luminaires. If all the lighting were served by a single circuit, this
might very well lead to the timeclock control not being used at all for the liability and safety concerns
described above.

This proposal requires the capability for multiple circuits, or dimming, based on a time schedule. This
requirement for the capability of multi-level power reduction gives the building operator more choices
than all-on or all-off control. As a result, the building operator can control lighting power after-hours
without leaving the space entirely dark when motion is detected. However, if the building operator
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wishes to turn all the lights off after hours, this is allowed by code. This multi-level requirement ensures
that at least some of the savings from the timeclock control will be retained if it is determined not
feasible to turn off all the lights at a later time.

In most cases, this does not substantively change the requirements. Under this proposal, part-night
controls would continue to comply as they typically control one luminaire per control, and there are
multiple luminaires per building project. Central time-switch controls would comply, if they are
controlling at least two separate channel of loads with capabilities for different schedules.

Remove Lighting Power Threshold for Bi-Level Motion Controlled Lighting [Section 130.2(b)3]

As outdoor light sources continue to shift to light emitting diode (LED) and improve in efficacy, it is
expected that a growing number of pole-mounted fixtures will fall below the 75-watt exemption. In
effect, the outdoor controls requirements will have diminishing impacts as more and more systems will
be exempt from the control requirements. Removing the exemption of pole-mounted luminaires will
account for significant energy savings. In order to ensure that applications where motion sensing
controls are not appropriate, like bollards or in-grade walkway lighting, are not required to use them, the
Statewide CASE Team has limited the motion-based controls to luminaires that are primarily providing
parking lot general hardscape lighting, outdoor sales lot lighting, vehicle service station hardscape
lighting, or vehicle service station canopy lighting, and where the bottom of the luminaire is mounted 24
feet or less above the ground. The Statewide CASE Team assumes that by limiting the applications to
hardscape parking lot lighting, luminaires of 30 watts or less will not be used for parking lot lighting
and thus will not be required to have motion sensing controls. A few canopy lighting luminaires are less
than 30 watts but typically several of these luminaires will be sharing a motion sensor so the total
wattage per control will be well above 30 Watts. For simplicity, the analysis does not include a wattage
threshold but with the understanding that for almost all applications, the motion sensing controls will be
controlling more than 30 watts. A detailed energy savings analysis can be seen in Section 4: Energy
Savings.

Increase Bi-Level Motion sensing controls Lighting Wattage Reduction, and allow for full OFF during
vacancy, [Section 130.2(b)3A]

During the development of the 2016 version of ASHRAE 90.1, the committee agreed that the standard
should be technology neutral, but should not protect technology that had a higher lifecycle cost unless
there were specific amenities provided by the technology that should be accommodated. In the past,
both ASHRAE 90.1 and Title 24, Part 6 have limited the amount of dimming required to no more than
40 percent power, as some high intensity discharge (HID) luminaires cannot dim below this level. Given
that HID luminaires have a higher lifecycle cost, use more energy, and do not provide a specific amenity
that is not matched or exceeded by LED technology, the ASHRAE 90.1 committee updated their
outdoor motion control requirements to dim by at least 50 percent. This proposal would do the same,
and would increase the minimum dimming amount from 40 to 50 percent.

Require that Bi-Level Controls have the Capability to Dim Each Luminaire, [Section 130.2(b)3D]

Based on input from stakeholders and the Energy Commission, the Statewide CASE Team has included
in this proposal the option to turn lights off if desired by the owner/operator. This is achieved by
removing the maximum dimming requirement in the current 2016 Title 24 code language (i.e., “but not
exceeding 90 percent”), and adding the language to allow operators to turn lights completely OFF after
the minimum dimming requirement. However, this proposal includes the requirement that the motion
controlled lighting system have the capability to partially dim lights. This capability is to ensure that at
least some of the savings from motion sensing controls are retained if during the operation of the
system, the building management decides that turning lights completely off is not acceptable for
security or perception of security reasons. Thus, the capability provides assurance that the motion
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sensing controls will not be disabled in the future. Additionally, the requirement for multi-level light
sources will future proof these sources for advanced controls that utilize dimming.

The requirement for dimmability is part of the current 2016 Title 24 standards, so this portion of the
proposal is not an increase in code stringency.

Option for Tri-Level Occupancy-Based Controls [Section 130.2(b)3B]

The control requirements for general hardscape lighting mounted more than 24-feet above the ground
are currently written to require a time-switch and motion-based, bi-level control. Time-switch controls
are capable of turning some of the lights off, and the motion-based, bi-level controls dim the remaining
lighting when motion is not sensed.

However, the Statewide CASE Team believes that the time-switch part of the control sequence is
sometimes not used due to liability and safety concerns described earlier. In this case, the time-switch is
set to 24-hour operation and the system works in normally occupied mode all the time.

Proposed Section 130.2(b)3 offers an alternative option where the timing signal is used to reset the
dimming level when no occupancy is detected. During normally occupied hours, the lights dim to
moderate levels (typically around 50 percent) when space is vacant, but during after-hours when no
occupancy is detected, the lights are turned off or dimmed to very low levels (at least 75 percent).
Because the lights return to full power when occupancy is detected, there are less safety and/or liability
concerns.

Align with ASHRAE 90.1: Motion Sensors Have 15 Minute Maximum Vacancy Period Before Reducing
Lighting Power[Section 130.2(b)3A and B]

ASHRAE 90.1 has the following maximum vacancy periods before occupancy controls reduce lighting
power:

Section 9.4.1.1(h) Automatic full OFF: 20 minutes

Section 9.4.1 Parking garage lighting control: 20 minutes

Section 9.4.1.3(b)(1) Guestroom lights: 20 minutes

Section 9.4.1.3(b)(2) Guestroom bathrooms: 30 minutes

Section 9.4.1.4(d) Exterior lighting motion sensing controls: 15 minutes

In the current 2016 Title 24, Part 6 Standards, interior occupancy sensor controls have the following
requirements for maximum vacancy periods before occupancy controls reduce lighting:

e Section 110.9(b)4F "All Occupant Sensing Control types shall be programmed to turn OFF all or
part of the lighting no longer than 20 minutes after the space is vacated of occupants, except as
specified by Section 130.1(c)8."

e Section 120.1(c)5 Occupant sensor ventilation control devices: 30 minutes

e Section 120.6(b)3 Display case lighting sensors: 30 minutes

e Section 130.1(c)8 Guest room occupancy sensors: 30 minutes

The 2016 California Title 20 Appliance Efficiency Standards have the following requirements for
maximum vacancy periods before occupancy controls reduce lighting:

e Section 1605.3(1)2G1 "All occupant sensing devices shall: a. be capable of automatically turning
off controlled lights in the area no more than 30 minutes after the area has been vacated;"

The Statewide CASE Team is proposing a 15-minute maximum vacancy period before reducing motion
sensor controlled outdoor lighting power as part of Section 130.2(b)3.
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Decrease Wattage of Lighting Grouped Together on an Occupancy-Based Control [Section 130.2(b)3C]

When occupancy-based, bi-level controlled lighting was proposed in 2013, the intent was to control no
more than 15,000 square feet (ft?) together, which used the 2008 area wattage allowance (AWA) for
Lighting Zone (LZ) 3 of 0.092 W/ft2. Multiplying this AWA by the desired area coverage yields: 15,000
ft2 x 0.092 W/ft? = 1,380 watts (which was rounded up to 1,500 watts.) The smaller the control zone
size, the greater the energy savings for the system. The more granular the control system, the smaller the
fraction of lights is at full power in response to motion in a portion of the parking lot.

Since that time, lighting power allowances (LPAs) have dropped to the current value of 0.025 W/ft? in
Lighting Zone 3. Given this lower LPA, the number of watts that can serve 15,000 ft? is 375 watts
(15,000 ft2 x 0.025 W/ft?). While this rationale suggests that 375 watts would result in the same control
zone size, based on stakeholder requests for a higher limit, the Statewide CASE Team is proposing the
maximum value of 600 watts to be controlled together. With the Area Wattage Allowance for general
hardscape in lighting zone 3 (LZ 3) being 0.025 W/sf, 600 Watts is equivalent to (600 W) / (0.025 W/sf)
= 24,000 square feet. For comparison, the field of play in a NFL football field is 300 feet by 160 feet or
48,000 square feet. Requiring that control zones in the middle of parking lot be no larger than half a
football field in size appears to be sufficient for systems that would like to control groups of luminaires
together based on networked sensors or wide area sensors.

Allow an optional override switch. [Exception Section 130.2(b)2 and 3]

The proposed code allows for a timed manual override that may override the control and turn lights on
or increase light output for up to two hours. In this case, no more than 1,800 watts may be controlled per
manual override control. This control provides building occupants a greater feeling of control over the
outdoor environment with little energy impact. In general, these overrides are more likely to be set for
30 minutes so employees can get to their cars under full-light conditions. The time length of two hours
was selected so that the duration of the override is aligned with the manual override of interior time
clock controls. The timed override can provide the “shock and awe” factor of all the lights coming up
for potential intruders outside. Note this override control is optional but gives the lighting designer and
building operator more flexibility over outdoor lighting controls.

Default Midnight to 6:00 am After-Hours Schedule When Schedule Not Known [Section 130.2(b)4]

The current standard does not specify how scheduling controls should be set when the occupancy
schedule is not known. At the time of certificate of occupancy, the space may not be rented out yet, and
schedules are not known. By having a default unoccupied schedule of midnight to 6:00 am, half of the
nighttime hours will operate at reduced power consumption. Once there are occupants, operators can
define their normal business hours and after-hour times as they see fit. ASHRAE 90.1 uses a similar
default time period for control of outdoor lighting.

Code Consolidation [Section 130.2(b)]

To simplify the code, this proposal includes the recommendation to consolidate requirements for
Outdoor Sales Frontage, Building Facades, Ornamental Hardscape and Outdoor Dining. All these
spaces now have the same code requirements under Section 130.2(b)2. The requirements for these
occupancies were either a scheduling control or a motion control. The new requirements are the same
but without specifically call out these spaces. However, both the scheduling and motion control
requirements are more stringent and these applications under the proposal will also save more energy.

Place Exceptions at End of Section and Add New Exceptions [Exception 1-6 to Section 130.29b)]

Exceptions were placed at end of Section 130.2(b) so as not to break up the flow between the
introductory paragraph and the following subsections. This became more important as the list of
exceptions increased. Many of the added exceptions also apply to the LPA requirements for outdoor
lighting.
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Clarifications to Outdoor Lighting Alterations [Section 141.0(b)2L (may be renumbered)]

The Statewide CASE Team has received feedback that the statements “greater of five luminaires or 10
percent” and “greater of five luminaires or 50 percent” in the existing code, is unclear. The proposed
changes aim to clarify the statements by recognizing that the section is exempted anytime there is less
than five luminaires being added or replaced. By adding an exception for less than five luminaires, the
conditional statement simplifies to the “percent of luminaires being added or replaced.” The intent was
that the conditions applied when the installed lighting was larger than the larger of the two values,
which is a confusing concept. When broken into a condition and an exception, this is easier to consider
in a stepwise process.

The changes also reorder the requirements from least stringent to most stringent by moving Subsection i
to the bottom of the list of requirements, and by clarifying that the newly reordered Subsection i applies
to retrofits that are between 10 to 50 percent of existing luminaires. Additionally, the changes more
clearly state that items i and ii also apply to newly added luminaires in situations where a luminaire is
added and others are retrofitted (or others removed), but where lighting power still does not increase.

Finally, these changes update the references to sections in Section 130.1(c), as the subsections in
Section 130.1(c) have been reordered.

2.2 Measure History

During and soon after California's 2000-2001 electricity crisis, the state legislature responded with
urgency regulations that helps stabilize the electricity market and reduce energy consumption. One of
these regulations, SB 5X, which gave the California Energy Commission authority to regulate all
outdoor lighting.* Soon afterwards, installed power allowances for outdoor lighting and outdoor lighting
controls were introduced into the 2005 version of Title 24, part 6. The 2005 California Building Energy
Efficiency Standards included the following outdoor lighting control requirements:

a. Incandescent lighting over 100 Watts be controlled by motion sensor

b. Luminaires greater than 175 Watts be high cut-off luminaires - a pre-cursor to the backlight,
uplight, glare (BUG) ratings that are now used

c. Daytime control that turned lights off during the day and

d. A scheduling control to turn or reduce lighting power during a portion of the night.

The 2005 Title 24, Part 6 Standards? for outdoor lighting controls included the following requirements
for time-switch:

“For lighting of building facades, parking lots, garages, sales and non-sales canopies, and
all outdoor sales areas, where two or more luminaires are used, an automatic time-switch
shall be installed that (1) turns off the lighting when not needed and (2) reduces the
lighting power (in watts) by at least 50 percent but not exceeding 80 percent or provides
continuous dimming through a range that includes 50 percent through 80 percent
reduction. This control shall meet the requirements of Section 119 (c).”

1 http://www.energy.ca.gov/title24/2005standards/
2 Title 24, Part 6 Section 132(c)2.
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The time-switch requirement specified both the capability to turn all lighting off according to a schedule
and to either turn part of the lights off or to dim the lights. The second capability was added to the time-
switch requirement to increase the likelihood that the time-switch would be used. The multi-level
capabilities for time switches were retained in 2013 Outdoor Lighting and Controls CASE report
proposal.® However, this multi-level time switch requirement was dropped during the 2013 Title 24,
Part 6 revision process.

Occupancy-based exterior lighting controls were not being installed to a significant degree prior to
2010. From the time the 2013 Standards were adopted (in 2012), accompanying the rise of light emitting
diode (LED) fixtures, multi-level, occupancy-based, outdoor lighting controls have become more
common both in California and throughout the United States. In 2016, exceptions from the controls
requirements in Section 130.2(c) were removed for Outdoor Sales Lots and Outdoor Sales Canopies,
and the allowed wattage reduction during dimming was lowered to 90 percent instead of the previous 80
percent maximum reduction limit. The Statewide CASE Team is recommending revisions for the 2019
Standards, because as outdoor light sources continue to shift to LED and improve in efficacy, a growing
number of luminaires can be expected to meet the current exemption, which improves the potential for
reaching the expected savings associated with this measure.

Section 130.2(c) of the current 2016 Title 24, Part 6 contains controls requirements for outdoor lighting
systems that apply to most outdoor lighting systems, including parking and other common outdoor
hardscape areas. The standards require several different layers of controls that are designed to
accomplish different types of savings, including:

1. Daylight control: ensures that lights are turned off during daylight hours using photocontrol,
astronomical time-switch, or other control. (130.2(c)1).

a. This is the first layer of control with the most energy savings

2. Automatic scheduling control: ensures that outdoor luminaires can be controlled
independently and scheduled to be turned off during certain hours of the night (130.2(c) 2.).

a. This is the second layer of control that makes sure that lights are turned off or
significantly dimmed after-hours.

3. Occupancy-based, multi-level control: ensures luminaires mounted under 24-feet
automatically reduce power between 40 and 90 percent in response to vacancy of the space
(130.2(c)3). This control is typically provided with the use of motion sensors.

a. This is the third layer of control for regular nighttime business hours to have
occupancy-based dimming. Several exemptions exist based on space type and fixture
wattage.

4. Part night control or occupancy-based multi-level control: for outdoor sales frontage. Even
though part night controls are another form of scheduling control similar to what is required by
130.2(c)2, the belief was that once the part night controls are set it is hard to override the
controls without the use of a bucket truck.

5. Part night control, occupancy-based multi-level control or centralized scheduling control:
for Building Facade, Ornamental Hardscape and Outdoor Dining lighting.

3 P. 44, 2013 Statewide CASE Team. Outdoor Lighting and Controls 2013 California Building Energy Efficiency Standards
California Utilities Statewide Codes and Standards Team October 2011.
http://www.energy.ca.qov/title24/2013standards/prerulemaking/documents/current/Reports/Nonresidential/Lighting _Controls
Bldg_Power/2013 CASE NR_Outdoor Lighting and Controls Oct 2011.pdf
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The intent of Section 130.2(c) has been to require layer one and two for all outdoor lighting, and all
three for lighting of general hardscape, retail sales lots, and gas station canopies.

For applications 4 and 5 where the third layer of control (motion sensing) is not mandatory (outdoor
sales frontages, building facades, ornamental hardscapes, and outdoor dining lighting), either a part-
night control, a scheduling control or an occupancy-based control could be used as the third layer.
However, the Statewide CASE Team believes that a part-night control is essentially a combined
daylight control and an automatic scheduling control in that it turns lights off according to the
availability of daylight and a pre-set schedule, meaning the part-night control is duplicating the
functions of the first two layers/requirements. Thus, in applications 4 and 5 the third layer does not save
additional energy in most cases and is creating added complexity for the code without commensurate
energy savings.

2.3 Future Research
Mounting Height Threshold Increase

The Statewide CASE Team investigated increasing the mounting height threshold of 24 feet for
occupancy-based control requirements, as specified in Section 130.2(c)3 of the 2016 Title 24 Efficiency
Standards, as a potential measure in this proposal. While there are significant potential energy savings
associated with increasing the mounting height threshold by increasing the number of luminaires that
would utilize occupancy-based controls, the Statewide CASE Team decided not to pursue this measure
for the 2019 code cycle and will continue to collect data to support a robust measure in the next code
cycle.

The Statewide CASE Team has identified the following sources of data with regards to this potential
measure:
e Seven installations in California that could serve as demonstration sites for technology
performance data and occupant surveys
e Up to 10 years of smart meter energy interval data from the University of California at Davis
parking lots that employ occupancy-based controls

The Statewide CASE Team will specifically monitor trends in outdoor sensor technology to identify
products that are suitable for installations higher than 24 feet and provide adequate coverage for
associated pole spacing. Further, an established test procedure for evaluating occupancy-based outdoor
lighting controls would support the market in identifying adequate products for this potential measure.
In addition to detection distance, the Statewide CASE Team will study the impacts of fog, snow, and ice
on sensor detection distances.

2.4 Summary of Proposed Changes to Code Documents

The sections below provide a summary of how each Title 24, Part 6 documents will be modified by the
proposed change. See Section 7 of this report for detailed proposed revisions to code language.

2.4.1 Standards Change Summary

This proposal would modify the following sections of the California Building Energy Efficiency
Standards. See Section 7.1 of this report for the detailed proposed revisions to the standards language. A
section-by-section summary of the changes to the text in the body of Title 24, part 6 is in Section 2.1.

2.4.2 Reference Appendices Change Summary

This proposal will modify the following sections of the Standards Appendices as shown below. See
Section 7.2 Reference Appendices of this report for the detailed proposed revisions to the text of the
reference appendices.

2019 Title 24, Part 6 CASE Report — 2019-NR-LIGHT3-F Page 9



o NA 7.8 Outdoor Lighting Controls Acceptance Test
2.4.3 Alternative Calculation Method (ACM) Reference Manual Change Summary
The proposed code change will not modify the ACM Reference Manuals.
2.4.4 Compliance Manual Change Summary
The proposed code change will modify the following section of the Title 24, Part 6 Compliance Manual:

e Section 6.3.3 Controls for Outdoor Lighting
e Section 6.5 Alterations and Additions for Outdoor Lighting

2.4.5 Compliance Documents Change Summary
The proposed code change will modify the following compliance documents:

e Document CEC-NRCA-LTO-02-A
0 Add language to ensure that acceptance tests of outdoor lighting controls shall be
conducted in accordance with Section 130.4(a)6. When scheduled operating hours are
known, the acceptance tests shall confirm the time schedules are correctly applied.
When scheduled operating hours are not known, acceptance tests shall be conducted
using a default normally occupied scheduled period of 6:00 am to midnight and a
default normally unoccupied scheduled period of midnight to 6:00 am.
e Document CEC-NRCC-LTO-02-E
o Outdoor Sales Frontage, Building Facades, Ornamental Hardscape and Outdoor Dining.
All these spaces now have the same code requirements under Section 130.2(b)2.
0 Remove options 130.2(c)4 and 130.2(c)5 from Section B Mandatory Outdoor Lighting
Control Schedule and Field Inspection Checklist.

2.5 Regulatory Context
2.5.1 Existing Title 24, Part 6 Standards

Existing standards require all installed outdoor lighting where the bottom of the luminaire is mounted 24
feet or less above the ground to be controlled with automatic lighting controls that are capable of
reducing lighting power by at least 50 percent when the area is vacated of occupants. Certain exceptions
apply based on area type.

2.5.2 Relationship to Other Title 24 Requirements

There is no direct relationship between the existing or proposed standard to other Title 24 requirements.
2.5.3 Relationship to Federal Laws

There are no federal standards related to outdoor lighting controls.
2.5.4 Relationship to Industry Standards

ASHRAE 90.1, Section 9.4.1.4-2016 specifies that lighting for exterior applications that is not building
facade, landscape lighting, or exempted (emergency lighting, lighting required by health or safety
statute, or decorative gas lighting systems), shall be controlled by a device that automatically reduces
the connected lighting power by at least 50 percent during any period when no activity has been
detected for a time of no longer than 15 minutes. ASHRAE 90.1-2106 specifies that outdoor parking
area luminaires greater than 78 watts and a mounting height of 24 feet or less above the ground shall be
controlled to automatically reduce the power of each luminaire by a minimum of 50 percent when no
activity has been detected in the area that is illuminated by the controlled luminaires for a time of no
longer than 15 minutes.
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2.6 Compliance and Enforcement

The Statewide CASE Team collected input during the stakeholder outreach process on what compliance
and enforcement issues may be associated with these measures. This section summarizes how the
proposed code change will modify the code compliance process. Appendix B presents a detailed
description of how the proposed code changes could impact various market actors. When developing
this proposal, the Statewide CASE Team considered methods to streamline the compliance and
enforcement process and how negative impacts on market actors who are involved in the process could
be mitigated or reduced.

Considering that occupancy-based control requirements already exist for outdoor lighting, the proposed
reduction of wattage threshold should have little effect on compliance and enforcement. However,
including schedules of occupancy-based controls requires a hew acceptance testing procedure. When
scheduled operating hours are known for a space, the acceptance tests shall confirm the time schedules
are correctly applied. When scheduled operating hours are not known, acceptance tests shall be
conducted using a default normally occupied scheduled period of 6:00 am to midnight and a default
normally unoccupied scheduled period of midnight to 6:00 am. By using this default unoccupied
schedule of midnight to 6:00 am, half of the nighttime hours are at reduced power consumption. Once
there are occupants, operators can define their normal business hours and after hour times as is best
appropriate for their space.

3. MARKET ANALYSIS

The Statewide CASE Team performed a market analysis with the goals of identifying current
technology availability, current product availability, and market trends. The Statewide CASE Team
considered how the proposed standard may impact the market in general and individual market actors.
The Statewide CASE Team gathered information about the incremental cost of complying with the
proposed measure. Estimates of market size and measure applicability were identified through research
and outreach with stakeholders including utility program staff, Energy Commission staff, and a wide
range of industry players who were invited to participate in utility-sponsored stakeholder meetings held
on September 8, 2016, and March 30, 2017.

3.1 Market Structure

The market for motion sensor controls for electric lighting is well established with multiple
manufacturers that offer products designed for outdoor use with various technologies, such as passive
infrared (PIR) and microwave. Motion sensor controls can be integrated into the luminaire or mounted
remotely away from the light source. Because motion sensors are already required on pole-mounted
luminaires greater than 75 watts, the market will be able to provide for the additional sensors required
by the proposed code.

As outdoor light sources continue to shift to LED and improve in efficacy, it is expected that a growing
number of fixtures will meet the 75-watt exemption. In effect, the outdoor controls requirements will
have diminishing impacts, because more and more systems will be exempt from the control
requirements.

The Statewide CASE Team assumed the maximum lumen output that would be installed on a 24-foot
pole to be 15,000 lumens.* Searching the DesignLights Consortium (DLC) qualified products list (QPL)

4 Based on Statewide CASE Team experience.
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for outdoor luminaires less than or equal to 15,000 lumens revealed that 48 percent of pole-mounted
products at this light output level or lower are rated at 75 watts or less. This indicates that many
products that are currently available are exempt from the Title 24, Part 6 outdoor controls requirement,
because they fall below the 75-watt exemption threshold. Removing the exemption of 75-watt pole-
mounted luminaires covers an additional 42 percent of luminaires designed for mounting 24 feet or less
above the ground. The Statewide CASE Team assumes that luminaires of 30 watts or less will not be
used for parking lot lighting, and thus will not be required to have motion sensing controls.

If the wattage threshold is revised as recommended, a larger portion of lighting systems will be required
to meet the lighting control requirements. See Table 3 for a summary of products in the DLC QPL that
are rated at 75 watts or below.

Table 3: Number of Products Found on the DLC QPL that are Above and Below the Existing
Wattage Exemption for Occupancy-Based Controls.

Pole Mounted LED Luminaires <15,000 Lumens on DLC QPL
# of Products on
Watts DLC QPL® Percentage
<75 20,514 48%
>75 21,856 52%
Total 42,370 100%

a. DLC QPL query made on March 8, 2017.

3.2 Technical Feasibility, Market Availability, and Current
Practices

Occupancy sensors are becoming more common on LED luminaires mounted 24 feet or less as they are
required by code in new installations. Because occupancy sensors are already required on luminaires
mounted 24 feet or less and greater than 75 watts, it is technically feasible to control luminaires greater
than 30 watts.

There are products on the market that offer multiple levels of occupancy-based dimming by schedule,
but are often offered as part of a wireless network control system. The Statewide CASE Team
considered requiring the tri-level controls, but feedback from stakeholders recommended making this an
option for those operators that would like to be code compliant with a stand-alone system.

3.3 Market Impacts and Economic Assessments

3.3.1 Impact on Builders

It is expected that builders will not be impacted significantly by any one proposed code change or the
collective effect of all the proposed changes to Title 24, Part 6. Builders could be impacted for change in
demand for new buildings and by construction costs, but demand for new buildings is driven more by
factors such as the overall health of the economy and population growth than the cost of construction.
The cost of complying with Title 24, Part 6 requirements represents a very small portion of the total
building value. Increasing the building cost by a fraction of a percent is not expected to have a
significant impact on demand for new buildings or the builders’ profits.

Market actors will need to invest in training and education to ensure the workforce, including designers
and those working in construction trades, know how to comply with the proposed requirements.
Workforce training is not unique to the building industry, and is common in many fields associated with
the production of goods and services. Costs associated with workforce training are typically accounted
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for in long-term financial planning and spread out across the unit price of many units as to avoid price
spikes when changes in designs and/or processes are implemented.

The proposed code change is not expected to have a significant impact on builders. Controls systems
commonly installed in other outdoor lighting projects will now also be required for additional
luminaires.

3.3.2 Impact on Building Designers and Energy Consultants

Adjusting design practices to comply with changing building codes practices is within the normal
practices of building designers. Building codes (including the California Building code and model
national building codes published by the International Code Council, the International Association of
Plumbing and Mechanical Officials and ASHRAE 90.) are typically updated on a three-year revision
cycle. As discussed in Section 3.3.1 all market actors, including building designers and energy
consultants, should (and do) plan for training and education that may be required to adjust design
practices to accommodate compliance with new building codes. As a whole, the measures the Statewide
CASE Team are proposing for the 2019 code cycle aim to provide designers and energy consultants
with opportunities to comply with code requirements in multiple ways, thereby providing flexibility in
ensuring that requirements can be met.

Building designers will need to incorporate control design into the construction of a larger subset of
outdoor lighting applications. However, this is not expected to be overly cumbersome from a design
standpoint — particularly the integrated-fixture approach, which will require very little additional
expertise for building designers.

3.3.3 Impact on Occupational Safety and Health

The proposed code change does not alter any existing federal, state, or local regulations pertaining to
safety and health, including rules enforced by the California Division f Occupational Safety and Health.
All existing health and safety rules will remain in place. Complying with the proposed code change is
not anticipated to have adverse impacts on the safety or health of occupants, or those involved with the
construction, commissioning, and maintenance of the building.

There has been some discussion with stakeholders about the potential implications for safety at the sites
covered by this proposal. Stakeholders and manufacturer contacts have suggested that because light
levels will instantly increase whenever motion is detected on the premises, the measure may increase
safety and awareness of occupants and workers in these facilities. The controls will dim lights with the
ability to ramp up should motion be detected, which can be a valuable safety feature, where increased
light levels can draw attention to the presence of other occupants in the area.

3.3.4 Impact on Building Owners and Occupants

Building owners and occupants will benefit from lower energy bills. As discussed in Section 3.4.1,
when building occupants save on energy bills, they tend to spend it elsewhere in the economy, thereby
creating jobs and economic growth for the California economy. Energy cost savings can be particularly
beneficial to low income homeowners who typically spend a higher portion of their income on energy
bills, often have trouble paying energy bills, and sometimes go without food or medical care to save
money for energy bills (Association, National Energy Assistance Directors 2011).

Because this proposed measure has been found to be cost-effective, the building owners are reducing
their energy costs more than their mortgage costs are increased because of this measure (i.e., they
experience net cost savings). For building occupants that are paying for their energy bills, since the
measure saves more energy cost on a monthly basis than the measure costs on the mortgage as
experienced by the building owner, the pass-through of added mortgage costs into rents is less than the
energy cost savings experienced by occupants.
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3.3.5 Impact on Building Component Retailers (Including Manufacturers and Distributors)

Building component retailers will need to consider the increased demand for control systems due to this
measure.

3.3.6 Impact on Building Inspectors

Because this measure proposes a reduced wattage threshold and no change in technology, building
inspectors will be inspecting the same equipment as previously existed in code. As compared to the
overall code enforcement effort, this measure has negligible impact on the effort required to enforce the
building codes.

3.3.7 Impact on Statewide Employment

Section 3.4.1 discusses statewide job creation from the energy efficiency sector in general, including
updates to Title 24, Part 6. The proposed code change is expected to have a small positive impact on
statewide employment.

3.4 Economic Impacts

3.4.1 Creation or Elimination of Jobs

In 2015, California’s building energy efficiency industry employed more than 321,000 workers who
worked at least part time or a fraction of their time on activities related to building efficiency.
Employment in the building energy efficiency industry grew six percent between 2014 and 2015 while
the overall statewide employment grew three percent (BW Research Partnership 2016). Lawrence
Berkeley National Laboratory’s report titled Energy Efficiency Services Sector: Workforce Size and
Expectations for Growth (2010) provides details on the types of jobs in the energy efficiency sector that
are likely to be supported by revisions to building codes.

Building codes that reduce energy consumption provide jobs through direct employment, indirect
employment, and induced employment.® Title 24, Part 6 creates jobs in all three categories with a
significant amount attributed to induced employment, which accounts for the expenditure-induced
effects in the general economy due to the economic activity and spending of direct and indirect
employees (e.g., nonindustry jobs created such as teachers, grocery store clerks, and postal workers). A
large portion of the induced jobs from energy efficiency are the jobs created by the energy cost savings
due to the energy efficiency measures. Money saved from hundreds of thousands of homeowners over
the entire life of the building will most likely be reinvested in local businesses. Wei, Patadia, and
Kammen (2010) estimate that energy efficiency creates 0.17 to 0.59 net job-years® per GWh saved. By
comparison, they estimate that the coal and natural gas industries create 0.11 net job-years per GWh
produced. Using the mid-point for the energy efficiency range (0.38 net job-years per GWh saved) and
estimates that this proposed code change will result in a statewide first-year savings of 22.7 GWh, this
measure will result in approximately eight jobs created in the first year. See Section 6 for statewide

5 The definitions of direct, indirect, and induced jobs vary widely by study. Wei et al (2010) describes the definitions and usage
of these categories as follows: “Direct employment includes those jobs created in the design, manufacturing, delivery,
construction/installation, project management and operation and maintenance of the different components of the technology, or
power plant, under consideration. Indirect employment refers to the ““supplier effect’” of upstream and downstream suppliers.
For example, the task of installing wind turbines is a direct job, whereas manufacturing the steel that is used to build the wind
turbine is an indirect job. Induced employment accounts for the expenditure-induced effects in the general economy due to the
economic activity and spending of direct and indirect employees, e.g., nonindustry jobs created such as teachers, grocery store
clerks, and postal workers.”

6 One job-year (or ‘“full-time equivalent’” FTE job) is full time employment for one person for a duration of one year.
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savings estimates.
3.4.2 Creation or Elimination of Businesses in California

There are approximately 43,000 businesses that play a role in California’s advanced energy economy

(BW Research Partnership 2016). California’s clean economy grew ten times more than the total state
economy between 2002 and 2012 (20 percent compared to 2 percent). The energy efficiency industry,
which is driven in part by recurrent updates to the building code, is the largest component of the core

clean economy (Ettenson and Heavey 2015). Adopting cost-effective code changes for the 2019 Title
24, Part 6 code cycle will help maintain the energy efficiency industry.

Table 4 lists industries that will likely benefit from the proposed code change classified by their North
American Industry Classification System (NAICS) Code.

Table 4: Industries Receiving Energy Efficiency Related Investment, by North American Industry
Classification System (NAICS) Code

Industry NAICS Code

Nonresidential Building Construction 2362

Electrical Contractors 23821
Manufacturing 32412
Other Nonmetallic Mineral Product Manufacturing 3279

Electric Lighting Equipment Manufacturing 3351

Engineering Services 541330
Building Inspection Services 541350
Environmental Consulting Services 541620
Other Scientific and Technical Consulting Services 541690

3.4.3 Competitive Advantages or Disadvantages for Businesses in California

In 2014, California’s electricity statewide costs were 1.7 percent of the state’s gross domestic product
(GPD) while electricity costs in the rest of the United States were 2.4 percent of GDP (Thornberg,
Chong and Fowler 2016). As a result of spending a smaller portion of overall GDP on electricity relative
to other states, Californians and California businesses save billions of dollars in energy costs per year
relative to businesses located elsewhere. Money saved on energy costs can be otherwise invested, which
provides California businesses with an advantage that will only be strengthened by the adoption of the
proposed code changes that impact nonresidential buildings.

3.4.4 Increase or Decrease of Investments in the State of California

The proposed changes to the building code are not expected to impact investments in California on a
macroeconomic scale, nor are they expected to affect investments by individual firms. The allocation of
resources for the production of goods in California is not expected to change as a result of this code
change proposal.

This proposal has the net effect of increasing the wealth of the State of California as the increased cost
of construction is offset by reduced electricity consumption of lighting systems. This proposal has an
average B/C ratio of 2.2 across space various space types. As a result, two times more energy cost
savings are returned to California than was expended, including the cost of capital. Thus, everything
else being equal, companies are more profitable, which results in more taxes being paid to state and
local government.

3.4.5 Effects on the State General Fund, State Special Funds, and Local Governments

The proposed code changes are not expected to have a significant impact on the California’s General
Fund, any state special funds, or local government funds. Revenue to these funds comes from taxes
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ATTACHMENT 2: PuBLIC COMMENTS SUBMITTED
BY THE STATEWIDE CASE TEAM

Attachment 2 presents comments that the Statewide CASE Team submitted to the Energy
Commission’s docket that are relevant to this measure.

Statewide CASE Team. 2017. "Docket No. 17-BSTD-01 Statewide Utility CASE Team Comments on
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