DOCKETED

Docket Number: 17-BSTD-01
Project Title: 2019 Building Energy Efficiency Standards PreRulemaking
TN #: 219868
Document Title: Presentation - 6-22-17, Nonresidential Outdoor Light Sources
Description: By: Simon Lee
Filer: Peter Strait
Organization: California Energy Commission
Submitter Role: Commission Staff
Submission Date: 6/23/2017 10:10:15 AM
Docketed Date: 6/23/2017


file:///C:/Users/svc_SP_Admin/AppData/Local/Temp/4898edd2-a6f3-4731-99d9-49943c0b14e9

CALIFORNIA ENERGY COMMISSION

Nonresidential
Outdoor Light Sources

Simon Lee
Building Standards Office
Efficiency Division

Pre-Rulemaking Workshop
Imbrecht Hearing Room
June 22, 2017




CALIFORNIA ENERGY COMMISSION

Acknowledgments

California Utilities Statewide Codes and
Standards Team

and
CASE Authors

Nancy Clanton, Annie KuczkowskKi
(Clanton Associates);

Christopher Uraine, Mike McGaraghan
(Energy Solutions)




CALIFORNIA ENERGY COMMISSION

Outdoor Lighting

All installed outdoor luminaires impacted
by the proposed changes, include those:

— Installed outside buildings z
— Mounted on buildings

| — Mounted on grade

Image credit: PNNL
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Outdoor Lighting Power

« General Hardscape Lighting allowance

— Can apply to lighting for parking lots, sidewalks
— Full list in Section 140.7(d)1A

o Specific Application Lighting allowance

— Can apply to lighting for building facades,
outdoor sales, outdoor dining, service stations,
security lighting, building entrances

— Full list in Table 140.7-B
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Outdoor Lighting Power

 Allowance method

QOutdoor Lighting Applicaticns
not regulated by the Standards

Exempted from Section 140.7
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Outdoor Lighting Power

 Allowance method

— General Hardscape lighting power may be
traded to specific outdoor lighting applications

— Specific outdoor lighting power is “use it or lose
It” and could not be traded off

— No proposed change to allowance method
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Lighting Trends

« Department of Energy has reported in 2016
that “LED Outdoor area lights have
demonstrated abllity to provide suitable
lluminance levels using significantly lower
evel of light output than the conventional
ighting products ...” (Solid State Lighting
R&D Plan, 2016)
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Background

 Findings from CASE Team:

— The efficacies for outdoor LED luminaires have
Increased In the past 3 years

— The cost of outdoor LED luminaires has
dropped significantly

— DOE forecasted that LEDs will represent 75
percent of all outdoor lighting sales by 2020
(Navigant Consulting 2014)
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CASE Team Proposal

e Use LED luminaires in lieu of conventional
technologies of HIDs and fluorescent
luminaires as the baseline for both general
hardscape lighting power allowance and
specific application lighting power allowance

e 3000K luminaires are used for
modeling/analysis
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CASE Team Proposal

 Propose a new set of outdoor lighting power
density values with LED lighting as the light
sources for lighting design

e New values for Table 140.7-A and Table
140.7-B

— Table 140.7-A for general hardscape
— Table 140.7-B for specific application
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CASE Team Proposal

e New values for Table 140.7-A

— Added new columns: one for asphalt surface
parking lots and another for concrete surface
parking lots

— Same number of lighting zones, LZO0 thru LZ4, in
Table 140.7-A from existing Standards

— Lighting Zones are described in Table 10-114-A
e LZ2is default for rural areas
e LZ3is default for urban areas

— No proposed changes to Table 10-114-A
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e Old Table 140.7-A

TABLE 140.7-A GENERAL HARDSCAPE LIGHTING POWER ALLOWANCE

Type of Power Allowance | Lighting Zone 0 | Lighting Zone 1 |Lighting Zone 2° |Lighting Zone 3° | Lighting Zone 4

Area Wattage Allo
{Aﬁm e Alowance 0.020 Wift* 0.030 Wit" 0.040 Wit* 0.050 Wit
ﬁ-ﬁ; Viattage Alowance No Allowance ' 0.15 WAf 0.25 Wif 0.35 Wiif 0.45 W/If

Lﬁi}wme Allowance 340 W 450 W 520 W 640 W

" Continuous lighting is explicitly prohibited in Lighting Zone 0. A single luminaire of 15 Watts or less may be installed at an

entrance to a parking area, trail head, fee payment kiosk, outhouse, or toilet facility, as required to provide safe navigation of
the site infrastructure. Luminaires installed in Lighting Zone 0 shall meet the maximum zonal lumen limits for Uplight and Glare|
specified in Table 130.2-A and 130.2-B.

# For Lighting Zone 2 and 3, where greater than 50% of the paved surface of a parking lot is finished with concrete, the AWA
for that area shall be 0.035 W/ for Lighting Zone 2 and 0.040 W/t for Lighting Zone 3, and the LWA for both lighting zones
shall be 0.70 W/F. This does not extend beyond the parking lot, and does not include any other General Hardscape areas.
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CALIFORNIA ENERGY COMMISSION

 New values for Table 140.7-A
ype of Lighting Zone 0 | Lighting Zone 1 Lighting Zone 2 Lighting Zone 3 Lighting Zone 4
Power
Allowanee | AsphaltiConowete | AsphaltiConoete Asphalt Concrete” Asphalt Concrete” | Asphalt/Conmete
Ares
Wattage
A Tloarance nole 0023 0.025 0.025 0.030 0.030
(AL
Linear
Watt ;
ﬂﬂ;wﬁe Ha allovance 0.15 0.17 0.40 0.25 0.40 035
(LA
[nitial
Wattaze
Allovraree 120 250 250 350 350 400
(1WA
" Contimmons lighting is explicitfly probibited in Lizhting £one . 4 single hawinaie of 15 Watts or less may be installed at an entrancetoa
parking avea trail head foe payment kicsk, cuthouse, or tollet fambity, as requived to provide safe navigation ofthe site f¥astuctre.
Lumuinairves installed in Lighting Zone 0 sha]l meet the maanmanzonal bmen limits for T plizht and Glarve specified in Table 130.2-4 and
150.2-E.
* Where greater than 5004 of the paved auface of s parlang lotis finishedwith conerete. This does not exterd beyond the padeing lot, and
does not mmchide any other General hardscape aveas.
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e New values for Table 140.7-B

Zone 0 Zone 1 Zone 1 Zone 3 Zone 4
WATTAGE ALLOWANCEPER APPLICATICON . UTse all that apply as approphate.

Building Eniranres or Exdts. 4 lloerance per door. Lurminares Hot 1553 Ly ) 3519 4521
qualifving for this allosrance shallbewithin 20 feet of the door. Applicable vwatts vwatts watts vratts
Primary Eniranres to Sermor Care Faciliies, Police Statione, Hot 430 =040 257 1=nel
Hospiials, Fire Stations, and Fmerpency Vehicle Facilnbes, Applhicahle watts vratts vratts vratts
Allcrarance per privary extrance( s 1only. Primarny extrances shall
provide access for the general pablic and shall notbe used
exchisirely forstaff orservice pesormel. This allowrance shallbe
in addition to the bailding entance orexit alloarance abore,
Lamunares qualifing fortlus allowrance shallbe wathan 100 feet of
the primarrentance.
Drive Up Windows, & lvrance per oustomer service locaton Hot 4018 =230 =4 20075
Lurunaires quabifiving for this alloarance shallbewatlun 2 Applhicahle watts vratts vratts vratts
mounting heizhts ofthe sill of the windoer.
Vehirle Service Siation Uneove red Fuel Dispencer, Mot =Ee 55 =1 58l 330155
Allcvarance per faeling dispenser. Lurinaiwes qualifiyine for ths Applicabla vatts vatts vatts vratts
alloarance shallbe within 2 momntne heights of the disperser.
ATM Machine Lighting, A llosrance per & Th maclone. Hot 258 100 wratts for first AT machine,
Lurunaires quahifving fortlos alloarance shallbe wathin S0 feet Applhicahle 0 35 wratts for each additional ATM machine
of'the dispenser.

4_A
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WATTAGE ALLOWANCE PER UNIT LENGTH (w/linear fi) Fayhe wsed for one ox two frondage side(s 1persie.

Ouidoor Sales Frondage, 4 llovrance forfromtaze imprediately Hot Ho da=-11 26 4525
adjacent tothe prmeipal wewnng locabon’sland unchstmcted for | Lpplicable ) 13 .

its viewAng length. & mrme e lot may inchide taro adjacent Alloweoce W line ar ] Wilinear I
sides provided that a different pincdpal viewing locatonemdsts for f Wilmear

each side. Lurnunaives qualifying fortlus allosrance shallbe located

bebween the panecpal viewing locatonand the frontaze cutdoor
sales area.

WATTAGE ALLOWANCE PERE HARDSCAPE AREA (WAL Mayhe used for any iThminaied hardscape areaonthe soie.
Hardzeape Omaneendal Lightimg, 4 lloarance forthe total site Mot Ha o (R (WH TS
lbiminated hardscape area. Lurinares quahifving for this Lpplicable 0.007 0.015 n.ol1g
allovarance shallbe rated for 100watts orless as determuned in Allvwenee . . .
accordance wathSection 1 30.00d), and shallbe post- top Wil Wil Wil
hinunaires, lantems, perndant himinaiwes, o chandeliers.

WATTAGE ALLOWANCE PER SPECIFIC AREA (W) Use as appopdaieprovided that none of the following specific

applicatione shallhe used forthe zane area.

Building Facades, Onlyareas ofilding facade that ave Hot Ho Bla B35 B=s0
Uhminated shall quabfir for this allowranee. Lurninaiwes quabifyane | LApplicable 0.100 0.170 0.225
for this allowanee shallbe aimed atthe fagade and shallbe capdle Allnwaoce ] ) )
of lhmunating it withoot chstuctonor melerence by pernmanet witl Wil Wil
bulding features or other chijacts.

Outdoor Sales Lots, &llowrance foruncovered sales lots used Mot BlEd B555 B58 185
exchisively forthe displavofvehicles orother merchardise for Applicable

sale. Diyvearays, pading lots or othernonsales aress shallbe 0.080 0.210 0.280 0.485
considered hardscape ares evenif these awas are completely TR TR W R

snrounded by sales lot an all sides . Lununanes qualifiving fortlns
allorarance shallbe within 5 momtbine heights of the sales lot area.

115
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Lighting Applicati Lizhti Lighting | Lighting Lighting | Lighting
Zone 0 Zone 1 Zone 2 Zone 3 Zone 4

Vehirle Service Station Hardscape. Allosrance for the total Hot (WRNARS l=ss B-=0a B4a2s

hnrinated hardscape area less avea ofbuldings, under Applicable

n:ann:-_pie;, n:-E'pr:_upe_zt_lr, -:r-:b#m-:tedb].r 51Z15 OF struchares. 0.008 0.06% 0.138 0.200

Lumunares qualifying for thos a]ln:-wan-:e sha]l.be.ﬂbmunahng WRE T Wi W

the hardscape areaand shall notbeantlon abailding, beloar a

canopy, bevord propertyines, or obstucted by 2 sizn or other

strctare.

Vehirle Servire Station Canopies. & Dovrance for the total avea Mot B514 1oos 1300 i uln]

within the dnp hoe of the canopy. Lunmnares quabfang for this Applhicable 0.220 0.430 0.520 1.010

allivar. hallbe located under the .

e TR R rilis WS Wi riis
Sales Canwpier. 4 llosrance forthe total awawathon the drp Hot Hao (WS (WslnL 3=
line of the canopy. Lununates qualifiing fortlos allowance Applicable » 0.470 0.e22 0.740

OwROCE

shall be located under the canopy. S e —
Non-zales Canopiers and Tunmele, 4 loarance forthe total Mot D B205 B-405 BSE5
areawitlin the drip lineof the carnopyor inside the tunnel. Applhicable

Luminaires qualifiring for this allowrance shall be located 0.057 0.137 0470 0.570
under the canopy or hannel. VIS VTS VTS VIS
Guard Statione. A llosrancenp tol 00 square faet parvelucle Mot 0154 0355 Co0sE (WL
lane. Guard stations provide access tosemure areas controlled by Applhicable

semurity personrelwho stop and mayr mspect velucles and welucle 0081 0.174 0.325 0.425
ocmpants, mchiding identificabon, dooumertaton, welucle lizerse Wi Wit Wit Wi

plates, and welucle corterts. Cualifiane himinaires shallbewathin

2 mounting heights of'a vehicle lare orthe guardhouse.
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Student Picle up/Drop-offzone. hllowance forthe areacfthe | H]f: e Ho 1= G435 Ho
student pick-up/drop-off zone, with orwithont canopy, forpreschoc]] =FF Allowenee 0056 0200 Alowenee
through 12th srade school canguses. & student ppek-up/diopoff
zone 15 a ourhside, controlled traffic awa ona school campos where wifl® wifl®
stadents are pcked-up wd dropped off fiomvelicles. The allomared
area shallbe the smallerof the actual width ord5 feet, Himes the
smaller of the actal lengthor 230 feet. Chuabfns iminares shall
be within 2 mourting heghts ofthe student pek-uprop-off mone.
Outdoor Dindng, A lloarance forthe total ilhmmated hardscape of Mot Bold 01== B40 o400
oudoor diming. Citdoor dining areas are hardscape areasused to Applicable
servemd connune food and beverazes. Cualifang birinares 0.004 0.030 0.050 0.075
shallbewntlhun 2 mountng heights of the hardscape awa of W Wi VTS TS
catdoor dimng.
Special Seruriiy Lighiing for Retail Parkingamd Pedesirian Mot B-EEE OO0 (EEEAR=] Ha
Hardscape. This additicmal alloeeranee is forilhaminated retail Applicable
porkiog md pedestrian hawdscape derhified as having special 0.004 0.005 0.010 Allnwenre

entratoe arexit alloaratce.
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CASE Team Proposal

« Update on outdoor luminaire
distribution cutoff requirements

— To align with the proposed outdoor
lighting power density values

— Luminaires of wattage rating
greater than 30 150 watts have to
meet Table 130.2-A and 130.2-B
(with the maximum zonal limits for
uplight and glare allowed)

18




e Qutdoor luminaire
distribution cutoff
requirements

— The outdoor luminaires must
not exceed values on Table
130.2-A and 130.2-B

— No proposed change to
Table 130.2-A and 130.2-B

with IES BUG rating Luminaire Classification System
i for Outdoor Luminaires as
requirements defined in IES TM-15-11

 (BUG stands for backlight, (lluminating Engineering Society

of North America)

uplight, and glare)

19
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Industry Standards

* Possible update to values for
outdoor hardscape lighting to
align with the recommended
lluminance values in the new
edition of IES RP-20, “Lighting for
Parking Facilities”

 The final CASE Report may
Include proposed modified values
In Table 140.7-A

20
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Future Code Cycle

Emerging lighting technologies
e Color changing fixtures in outdoor
applications

e Others

21
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Comments/Questions

e Submit written comments by July 14, 2017
— E-file:

- Docket # 17-BSTD-01

— E-mail: — include the
docket number in the subject line

e | can be contacted directly
or 916-651-3005
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