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Title 20

Appliance Efficiency Regulationspp y g



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Title 20 Scope

! "#$%&''()&*+#,%,-(.%-/%-00#/#.%0-/%,&(#%)*%1&()0-/*)&

2312456

7 8-(.%$9-(#,&(#%)*%1&()0-/*)&%0-/%0)*&(%/#:&)(%,&(#%-;:,).#%

:9# ,:&:#:9#%,:&:#

7 <#,)=*#.%&*.%,-(.%#>+(;,)?#(@%0-/%;,#%)*%/#+/#&:)-*&(%

?#9)+(#,%-/%-:9#/%A-B)(#%#C;)'A#*:D%

! E''()#,%:-%;*):,%A&*;0&+:;/#.%-*%-/%&0:#/%:9#%

#00#+:)?#%.&:#%-0%:9#%'/-?),)-*

! F;,:%B#%+#/:)0)#.%:-%:9#%2*#/=@%1-AA),,)-*
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T-20 General Service Incandescent Lamps

1-AA-*%G&::&=#,%H%IJ%(-$#/

!"#$%&'()*++*,# -*./*"0(&''1()*++*,#

2'' 34

54 52

6' 456' 45

7' 81
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T20 General Service Lamps

!"#$%&'()*!'#+()!
,#*-#*!.,+-&/(0!*,!,'0!

1&2$+#+!/&*(0!
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1$)$+#+!5&*(0!
6$7(!8$+(

9/,-,:(0!
;&'$7,/)$&!

T20 General Service Lamps
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!""!#$%%& '(!#$%%& !)"""!*+,-& .$/)!!)!("!!
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6#+():!5&)4( 1&2$+#+!6&+-!
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5&*(0!6$7(!
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9/,-,:(0!
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Title 20 Appliance Efficiency Regulations

Metal Halide Luminaires

9 K&*;&/@%LMMN%1&()0-/*)&%O5)#/%PQ@

9 K&*;&/@%LMMR%1&()0-/*)&%O5)#/%LQ

9 K&*;&/@%LMMS%T#.#/&(%U#=;(&:)-*,

9 K&*;&/@ LMPM 1&()0-/*)&9 K&*;&/@%LMPM%1&()0-/*)&
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Title 20 Appliance Efficiency Regulations

Metal Halide Luminaires

F#:&(%9&().#%(;A)*&)/#,%/&:#.%0-/%PIM%:-%IMM%$&::,V%A&*;0&+:;/#.%V
-*%-/%&0:#/%K&*;&/@%LMPM%:9/-;=9%K&*;&/@%LMPI

F#*;%-0%+-A'()&*+#%-':)-*,' '

9 W)=9%#00)+)#*+@%B&((&,:

9 F-.#/&:#%#00)+)#*+@%B&((&,:%X%)*:#=/&(%+-*:/-(,@ =

9 F-.#/&:#%#00)+)#*+@%B&((&,:%X%*-*Y+-*?#*:)-*&(%$&::&=#,

9 F-.#/&:#%#00)+)#*+@%B&((&,:%X%'/#'&+Z&=#.%[%,-(.%$):9%9)=9%
#00)+)#*+@%(&A'%\:9),%-':)-*%-*(@%&?&)(&B(#%]]N%:9/-;=9%IMM%@ ' \ ' @ =
$&::%(&A',^
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Title 24 - 2008

General InformationGeneral Information
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2008 Title 24

#/0123/"

! E'/)(%L]V%LMMR

*44352673

! K&*;&/@ P LMPM! K&*;&/@%PV%LMPM

7 T-/%B;)(.)*=%'#/A):,%0)(#.%-*%-/%&0:#/%K&*;&/@%PV%LMPM
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8059:3;2< =>3 =7=6?=@?3 0; ?6;3

2008 Title 24

8059:3;2<"=>3"=7=6?=@?3"0;A?6;3

BBBC3;3>DEC5=CD07

! 200)+)#*+@

! _;)(.)*=%200)+)#*+@%8:&*.&/.,%\5):(#%L`^

! LMMR 8: . .! LMMR%8:&*.&/.,

! Standards

! Compliance Manuals (Residential and Nonresidential)

! Appendices

AC! ACM
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: 2'2 ;#<=.=+=>.?: 2'2(;#<=.=+=>.?

! F&*@%*#$%.#0)*):)-*,%&..#.

1(&/)0)+&:)-*, A&.# :- # ),:)*=! 1(&/)0)+&:)-*,%A&.#%:-%#>),:)*=%

.#0)*):)-*,

! F&*@%5L`%)*C;)/#,%&/#%&*,$#/#.%B@%@ C @

:&Z)*=%0-(Z,%:-%:9#%.#0)*):)-*%,#+:)-*
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DEFINITIONS § 101

F3>:=;3;2?E"%;<2=??3/"$6DG26;D

HIIJ HIIK

E((%(;A)*&)/#,%&::&+9#.%:-%:9#%)*,).#%-/%-;:,).#%-0%&%B;)(.)*=%-/%,):#V%

) ( .))*+(;.)*=6

! 5/&+Z%&*.%0(#>)B(#%()=9:)*=%,@,:#A

! E::&+9#.%:-%$&((,V%+#)()*=,V%+-(;A*,V = V

! a*,).#%-/%-;:,).#%-0%'#/A&*#*:(@%)*,:&((#.%+&B)*#:,

! a*:#/*&((@%)((;A)*&:#.%+&,#%$-/Z

! F-;*:#. -* '-(#, )* :/##, -/ )* :9# =/-;*.! F-;*:#.%-*%'-(#,V%)*%:/##,%-/%)*%:9#%=/-;*.

! E::&+9#.%:-%+#)()*=%0&*,

! a*:#=/&(%:-%#>9&;,:%0&*,%:9&:%&/#%-:9#/%:9&*%#>9&;,:%9--.,%

0 Z) ) :0-/%+--Z)*=%#C;)'A#*:%%%%%%%%%

\+-*:)*;#.%-*%*#>:%'&=#^
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DEFINITIONS § 101

F3>:=;3;2?E"%;<2=??3/"$6DG26;D

\+-*:)*;#.%0/-A%'/#?)-;,%'&=#^

HIIJ HIIK

! -=E"G=73"362G3>"1?9DA6;"0>"G=>/B6>3/"50;;35260;<"40>"

3?352>65"10B3>

! <-#, *-: )*+(;.#! <-#,%*-:%)*+(;.#

! 4-/:&B(#%()=9:)*=

! b)=9:)*=%)*,:&((#.%B@%:9#%A&*;0&+:;/#/%)*%/#0/)=#/&:-/,V%

,:-?#,V%A)+/-$&?#%-?#*,V%#>9&;,:%9--.,%0-/%+--Z)*=%

#C;)'A#*:V%/#0/)=#/&:#.%+&,#,V%?#*.)*=%A&+9)*#,V%0--.%

'/#'&/&:)-*%#C;)'A#*:V%&*.%,+)#*:)0)+%&*.%)*.;,:/)&(%

#C )'A#*:#C;)'A#*:D
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DEFINITIONS § 101

F0>2=@?3"$6DG26;D

HIIJ HIIK

b) 9:) ):9 ( ) :) 0 ( : ) :9 : )! b)=9:)*=%$):9%'(;=Y)*%+-**#+:)-*,%0-/%#(#+:/)+%'-$#/%:9&:%),

! 5&B(#%(&A',

! T/##,:&*.)*=%0(--/%(&A',

! E::&+9#.%:-%A-.;(&/%0;/*):;/#

! G-/Z,:&:)-*%:&,Z%()=9:,

! b)=9:, &::&+9#. :- $-/Z,:&:)-* '&*#(, A-?&B(# .),'(&@,! b)=9:,%&::&+9#.%:-%$-/Z,:&:)-*%'&*#(,V%A-?&B(#%.),'(&@,

! c:9#/%()=9:)*=%:9&:%),%*-:%'#/A&*#*:(@%)*,:&((#.%()=9:)*=D
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DEFINITIONS § 101

L3:10>=>E"$6DG26;D"

HIIJ HIIK

! 5#A'-/&/@ +-**#+:)-*, ,;+9 &, ! G):9 '(;=Y)* +-**#+:)-*,5#A'-/&/@%+-**#+:)-*,V%,;+9%&,%

+-/.%&*.%'(;=V%&/#%;,#.%0-/%

#(#+:/)+%'-$#/

G):9%'(;= )*%+-**#+:)-*,%

! <-#,%*-:%'#/,),:%B#@-*.%NM%+-*,#+;:)?#%.&@,%-/%A-/#%:9&*%PLM%.&@,%'#/%

@#&/D
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HIIJ HIIK

DEFINITIONS § 101 (Residential Space Type)

! _&:9/--A%),%&%/--A%%

+-*:&)*)*=%&%,9-$#/V%:;BV%

:-)(#: -/ ,)*Z ;,#. 0-/

! _&:9/--A%),%&%/--A%-/%&/#&%

+-*:&)*)*=%&%,)*Z%;,#.%0-/%

'#/,-*&( 9@=)#*#V :-)(#:V:-)(#:%-/%,)*Z%;,#.%0-/%

'#/,-*&(%9@=)#*#D

'#/,-*&(%9@=)#*#V%:-)(#:V%

,9-$#/V%-/%&%:;BD

! 1(-,#:%),%&%*-*Y9&B):&B(#%

/--A ;,#. 0-/ :9# ,:-/&=#/--A%;,#.%0-/%:9#%,:-/&=#%

-0%()*#*,V%9-;,#9-(.%

,;''()#,V%+(-:9)*=V%*-*Y

'#/),9&B(#%0--.V%-/%,)A)(&/%' V

;,#,V%&*.%$9)+9%),%*-:%&%

9&(($&@%-/%'&,,&=#$&@D
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HIIJ HIIK

DEFINITIONS § 101 (Residential Space Type)

! b&;*./@%),%&%*-*Y9&B):&B(#%/--A%-/%,'&+#%$9)+9%

+-*:&)*,%'(;AB)*=%&*.%#(#+:/)+&(%+-**#+:)-*,%

0-/ & $&,9)*= A&+9)*# -/ +(-:9#, ./@#/0-/%&%$&,9)*=%A&+9)*#%-/%+(-:9#,%./@#/D%

! 8:-/&=#%_;)(.)*=%),%&%*-*Y9&B):&B(#%.#:&+9#.%

B;)(.)*=%;,#.%0-/%:9#%,:-/&=#%-0%:--(,V%=&/.#*%

#C;)'A#*: -/ A),+#((&*#-;, ):#A,#C;)'A#*:V%-/%A),+#((&*#-;,%):#A,D

! d:)():@%U--A%),%&%*-*Y9&B):&B(#%/--A%-/%

B;)(.)*=%$9)+9%+-*:&)*,%-*(@%WeE1V%'(;AB)*=V%

-/ #(#+:/)+&( +-*:/-(, -/ #C;)'A#*:f &*. $9)+9 ),-/%#(#+:/)+&(%+-*:/-(,%-/%#C;)'A#*:f%&*.%$9)+9%),%

*-:%&%B&:9/--AV%+(-,#:V%=&/&=#V%-/%(&;*./@%/--AD



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

HIIJ HIIK

DEFINITIONS § 101 (Residential Space Type)

$0BA(6<3"(3<6/3;26=?"M96?/6;D

a,%&%B;)(.)*=V%-:9#/%:9&*%&% a,%&%B;)(.)*=V%-:9#/%:9&*%&%9-:#(gA-:#(%=

9-:#(gA-:#(%:9&:%),%-0%

c++;'&*+@%h/-;'%UV%<)?),)-*%

aV%&*.%),%A;(:)Y0&A)(@%$):9%

=

:9&:%),%-0%c++;'&*+@%h/-;'%UV%.)?),)-*%

aV%&*.%),%A;(:)Y0&A)(@%$):9%:9/##%,:-/)#,%

-/%(#,,V%-/%&%,)*=(#%0&A)(@%/#,).#*+#%-0%

:9/##%,:-/)#,%-/%(#,,V%-/%:9&:%),%

-0%c++;'&*+@%h/-;'%UV%

<)?),)-*%]

c++;'&*+@%h/-;'%UV%<)?),)-*%]V%-/%&*%

c++;'&*+@%h/-;'%d%B;)(.)*=%(-+&:#.%

-*%&%/#,).#*:)&(%,):#
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HIIJ HIIK

DEFINITIONS § 101 (Residential Space Type)

! h&/&=#%),%&%*-*Y9&B):&B(#%B;)(.)*=%-/%

'-/:)-*%-0%B;)(.)*=V%&::&+9#.%:-%-/%

.#:&+9#. 0/-A & /#,).#*:)&( .$#(()*=.#:&+9#. 0/-A%&%/#,).#*:)&(%.$#(()*=%

;*):V%)*%$9)+9%A-:-/%?#9)+(#,%&/#%'&/Z#.D

! i):+9#*%),%&%/--A%-/%&/#&%;,#.%0-/%+--Z)*=V%0--.%,:-/&=#%&*.%

'/#'&/&:)-* &*. $&,9)*= .),9#, )*+(;.)*= &,,-+)&:#. +-;*:#/'/#'&/&:)-*%&*.%$&,9)*=%.),9#,V%)*+(;.)*=%&,,-+)&:#.%+-;*:#/%

:-',%&*.%+&B)*#:,V%/#0/)=#/&:-/V%,:-?#V%-?#*,V%&*.%0(--/%&/#&D
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Luminaire Efficacy and Wattage is

NOT based on the initial lamp installed

M=<3/"0;"(=26;D"04"2G3".05N32

9 b;A)*&)/# )*';: $&::&=# ), B&,#. ;'-* :9# :@'# &*. /&:)*= -09 b;A)*&)/#%)*';:%$&::&=#%),%B&,#.%;'-*%:9#%:@'#%&*.%/&:)*=%-0%

:9#%(;A)*&)/#V%*-:%:9#%:@'#%-0%(&A'%)*):)&((@%)*,:&((#.%)*%&%

(;A)*&)/#

9 E%9)=9%#00)+&+@%(&A'%,+/#$#.%)*:-%&%(-$%#00)+&+@%(;A)*&)/#%

), ,:)(( B# +-*,).#/#. :- B# & (-$ #00)+&+@ ()=9:)*= ,@,:#A 0-/),%,:)((%B#%+-*,).#/#.%:-%B#%&%(-$%#00)+&+@%()=9:)*=%,@,:#A%0-/%

5):(#%L`%'/-j#+:,
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Rules for Determining Wattage §130(d)

b;A)*&)/#%$&::&=#%,9&((%B#%.#:#/A)*#.%&,%0-((-$,k

k-/%B@%&%A#:9-.%&''/-?#.%B@%:9#%2>#+;:)?#%<)/#+:-/@ '' @

59#/#0-/#V%,;''(#A#*:&(%)*0-/A&:)-*%)*%1-A'()&*+#%V '' '

F&*;&(,%),%/#(#?&*:D
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Rules for Determining Wattage §130(d)

$6;3AO0?2=D3"%;5=;/3<53;2"$9:6;=6>3<

! b)*#%?-(:&=# (&A'%9-(.#/,%[%*-%B&((&,:,%-/%:/&*,0-/A#/,%

! c:9#/%:9&*%hdYL`

c:9 :9 .! c:9#/%:9&*%/#+#,,#.

U;(#,%:-%.#:#/A)*#%$&::&=#6

! F&>)A;A%/#(&A')*=%/&:#.%$&::&=#%&,%(),:#.%-*%&%' = =

'#/A&*#*:V%'/#Y'/)*:#.V 0&+:-/@Y)*,:&((#.%(&B#(



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

$6;3AO0?2=D3 %;5=;/3<53;2 $9:6;=6>3< A 50;26;93/

Rules for Determining Wattage §130(d)

$6;3 O0?2=D3"%;5=;/3<53;2"$9:6;=6>3<" 50;26;93/

T-/%U212882<%(;A)*&)/#,%$):9%,+/#$YB&,#%()*#Y

?-(:&=#%(&A'%9-(.#/,%,9&((%B#%:9#%(&/=#/%-0%

! U#(&A')*=%/&:#.%$&::&=#V%-/

! IM%$&::,%'#/%,-+Z#:%0-/%l%IQ%&'#/:;/#%.)&A#:#/

/#=&/.(#,,%-0%A-;*:)*=%9#)=9:= = =

! IM%$&::,%'#/%,-+Z#:%0-/%! IQ%&'#/:;/#%.)&A#:#/%

&*.%A-;*:)*=%9#)=9:%"%PP%0##:

! NM $&::, '#/ ,-+Z#: 0-/ ! IQ &'#/:;/# .)&A#:#/! NM%$&::,%'#/%,-+Z#:%0-/%!%I %&'#/:;/#%.)&A#:#/

&*.%A-;*:)*=%9#)=9:%m PP%&*.%l%PI%0##:

! nI%$&::,%'#/%,-+Z#:%0-/%! IQ%&'#/:;/#%.)&A#:#/%

&*.%A-;*:)*=%9#)=9:%!%PI%0##:



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

-0/9?=> $9:6;=6>3<

Rules for Determining Wattage §130(d)

-0/9?=>"$9:6;=6>3<

! b;A)*&)/#,%.#,)=*#.%:-%&++-AA-.&:#%&%?&/)#:@%-0%:/)A,%

) 9 9 ) ) ) 9 (( B 9) 9$):9-;:%+9&*=)*=%$)/)*=%,9&((%B#%9)=9#,:%$&::&=#%

.#,)=*&:#.%B@%:9#%+-//#(&:#.%A&/Z)*=

! b)*#%?-(:&=#6%$=@3?"<G=??";02"50;<6<2"04"133?A044"0>"

133?A/0B;"?=E3><



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

M=??=<2<

Rules for Determining Wattage §130(d)

M=??=<2<

! 4#/A&*#*:(@%g%/#A-:#(@%)*,:&((#.%B&((&,:,%H%-'#/&:)*=%)*';:%$&::&=#%

-0%:9#%/&:#.%(&A'gB&((&,:%+-AB)*&:)-*%';B(),9#.%)*%A&*;0&+:;/#/o,%

+&:&(-=, B&,#. -* )*.#'#*.#*: :#,:)*= (&B /#'-/:, &, ,'#+)0)#. B@ db+&:&(-=,%B&,#.%-*%)*.#'#*.#*:%:#,:)*=%(&B%/#'-/:,%&,%,'#+)0)#.%B@%db%

PISR

! 1Tb%-/%Wa<%(;A)*&)/#,%:9&:%&++-AA-.&:#%&%/&*=#%-0%$&::&=#,%

$):9-;: +9&*=)*= :9# (;A)*&)/# 9-;,)*= B&((&,: -/ $)/)*= ,9&(( B#$):9-;:%+9&*=)*=%:9#%(;A)*&)/#%9-;,)*=V%B&((&,:V%-/%$)/)*=%,9&((%B#%

:9#%(&/=#/%-0%:9#%)*,:&((#.%(&A'gB&((&,:%+-AB)*&:)-*V%-/%:9#%&?#/&=#%

(&A'gB&((&,:%+-AB)*&:)-*%0-/%$9)+9%:9#%(;A)*&)/#%),%/&:#.D



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

*P#-F$*Q -9?26 R=22=D3 !&$M=??=<2<

Rules for Determining Wattage §130(d)

*P#-F$*Q"-9?26AR=22=D3"!&$"M=??=<2<

d,#%9)=9#/%-06

! a*,:&((#.%$&::&=#V%-/=

! E?#/&=#%$&::&=#

b&A'%G&::&=#

LN

a0%LN%-/%]L%G&::%(&A',%)*,:&((#.6

d ]] ] G ::! LN

! ]L

! `L

! d,#%&?#/&=#%H%]]D]%G&::,

a0%`L%$&::%(&A'%)*,:&((#.6

! d,#%`L%G&::,



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

$6;3 70?2=D3 L>=5N =;/ F?9D 6; M9<B=E

Rules for Determining Wattage §130(d)

$6;3A70?2=D3"L>=5N"=;/"F?9DA6;"M9<B=E"

(=23/""S"HI"#:13>3<

! eE%/&:)*=%-0%:9#%B/&*+9%+)/+;):D%\ only option available 

f ^for > 20 ampere^



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

$6;3A70?2=D3"L>=5N"=;/"F?9DA6;"M9<B=E"

(=23/ 40> HI #:13>3< 0> $3<< TU 01260;< 40> /323>:6;6;D B=22=D3V

Rules for Determining Wattage §130(d)

(=23/"40>"HI"#:13>3<"0>"$3<<"TU"01260;<"40>"/323>:6;6;D"B=22=D3V

c':)-*%P%Y eE%/&:)*=%-0%B/&*+9%+)/+;):

c':)-*%L%Y W)=9#/%-0%

! +-**#+:#.%(-&.V%-/%

! `I%$&::,%()*#&/%0--:

@A+=>.(8($ B=,C#"(><(,

9 DE("*+=.,(F#"+=<=#G(=.+#,"*H(F/""#.+(H=I=+#"J(>"

9 2&K4(L*++?(A#"(H=.#*"(<>>+K

Note: Integral current limiter must be certified to the Energy Commission IfNote: Integral current limiter must be certified to the Energy Commission.  If 

product is not listed on CEC appliance database, product is not certified.



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

$6;3 70?2=D3 L>=5N =;/ F?9D 6; M9<B=E

Rules for Determining Wattage §130(d)

$6;3A70?2=D3"L>=5N"=;/"F?9DA6;"M9<B=E"

(=23/"40>"HI"#:13>3<"0>"$3<<"50;26;93/

c':)-*%`%Y 8;A%-0%&A'#/#%/&:)*=%-0%&((%-?#/+;//#*:%

) . ) ) B 9 ) ) ( )'/-:#+:)-*%.#?)+#,%:)A#,%B/&*+9%+)/+;):%?-(:&=#%)*%&%

.#.)+&:#.%:/&+Z%()=9:)*=%<911?3:3;2=>E"073>59>>3;2"

1>0235260;"1=;3?



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

.1356465">3W96>3:3;2<"40>"/3/65=23/"2>=5N"?6DG26;D"

? 6 ?

Rules for Determining Wattage §130(d)

<911?3:3;2=>E"073>59>>3;2"1>0235260;"1=;3?

! b),:#.%&,%.#0)*#.%)*%p PMP

! d,#%-*(@%$):9%()*#%?-(:&=#%:/&+Z%()=9:)*=

! _#%'#/A&*#*:(@%)*,:&((#.%)*%&*%#(#+:/)+&(%#C;)'A#*:%/--AV%-/%&.j&+#*:%

:-%()=9:)*=%'&*#(%B-&/.%'/-?).)*=%,;''(#A#*:&/@%-?#/+;//#*:%

'/-:#+:)-*%0-/%:9#%:/&+Z%()=9:)*=%+)/+;):,%,#/?#.

! _#%'/-A)*#*:(@%(&B#(#.%O"c5a126%59),%4&*#(%0-/%5/&+Z%b)=9:)*=%

2*#/=@%1-.#%1-A'()&*+#%c*(@D%%59#%-?#/+;//#*:%'/-:#+:)-*%.#?)+#,%

)* :9), '&*#( ,9&(( -*(@ B# /#'(&+#. $):9 :9# ,&A# -/ (-$#/ &A'#/&=#)*%:9),%'&*#(%,9&((%-*(@%B#%/#'(&+#.%$):9%:9#%,&A#%-/%(-$#/%&A'#/&=#D%

"-%-:9#/%-?#/+;//#*:%'/-:#+:)?#%.#?)+#,%,9&((%B#%&..#.%:-%:9),%'&*#(D%

E..)*=%:-V%-/%/#'(&+#A#*:%-0%#>),:)*=%-?#/+;//#*:%'/-:#+:)?#%.#?)+#\,^%

$):9%9)=9#/%+-*:)*;-;,%&A'#/#%/&:)*=%$)((%?-).%:9#%'&*#(%(),:)*=%&*.%

/#C;)/#%/#Y,;BA)::&(%&*.%/#Y+#/:)0)+&:)-*%-0%1&()0-/*)&%5):(#%L`V%4&/:%N%

+-A'()&*+#%.-+;A#*:&:)-*Q



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

$0B O0?2=D3

Rules for Determining Wattage §130(d)

$0B"O0?2=D3

! b;A)*&)/#,%-/%()=9:)*=%,@,:#A,%$):9%'#/A&*#*:(@%)*,:&((#.%-/%

/#A-:#(@%)*,:&((#.%:/&*,0-/A#/,%,9&((%B#%:9#%/&:#.%$&::&=#%-0%

:9#%(&A'%g%:/&*,0-/A#/%+-AB)*&:)-*%,;''(@)*=%:9#%,@,:#A%

\&''()#,%:-%:/&+Z%&*.%)*.)?).;&(%(;A)*&)/#,^

! G9#/#%:/&*,0-/A#/%/&:#.%m%I]%$&::,V%(&B#(%,9&((%*-:%+-*,),:%-0%

'##(Y-00%-/%'##(Y.-$*%(&@#/,



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

What is a GU-24 ?



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

What is GU-24 ?



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

What is GU-24 ?



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

+X HU F>0/952<

GU-24 Requirements §130(e)

+XA HU"F>0/952<

! 59#%8:&*.&/.,%.-%*-:%'/-A-:#%-/%.),+-;/&=#%:9#%;,#%-0%hdYL`%

'/-.;+:,'/-.;+:,



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Title 24 Rules for Determining Luminaire Wattage

GU-24 Requirements §130(e)

Title 24 Rules for Determining Luminaire Wattage 

§130(e)

+XAHU"$=:1<Y"$9:6;=6>3<Y"=;/"#/=120><"%;<2=??3/"6;"

!=?640>;6= <G=?? ;02 @3 ?0B 34465=5E =< 40??0B<Q!=?640>;6="<G=??";02"@3"?0B"34465=5E"=<"40??0B<Q

! "-%hdYL`%(-$%#00)+&+@%(&A',

! "-%hdYL`%(-$%#00)+&+@%(;A)*&)/#,

! "-%hdYL`%A-.;(&/%&.&':-/,%-/%(;A)*&)/#%+-*?#/,)-*,



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Title 20 (Appliance Efficiency Regulations adopted

GU-24 Requirements - Title 20

Title 20 (Appliance Efficiency Regulations adopted 

December 3, 2008)

%2"6<"=D=6;<2"2G3"?=B<"04"2G3".2=23"04"!=?640>;6="20"<3??"=;E"04"

2G3 40??0B6;D 1>0/952< 6; !=?640>;6=2G3"40??0B6;D"1>0/952<"6;"!=?640>;6=

! a*+&*.#,+#*:%(&A',%$):9%hdYL`%B&,#,D

! hdYL`%&.&':-/,%:9&:%&.&':%&%hdYL`%,-+Z#:%:-%&*@%-:9#/%

()*#Y?-(:&=#%,-+Z#:D

! b;A)*&)/#,%:9&:%&/#%#C;)''#.%$):9%hdYL`%,-+Z#:,%$9)+9%&/#%

/&:#.%0-/%)*+&*.#,+#*:%()=9:)*=%-0%&*@%Z)*.%\)*+(;.)*=%(-$Y

?-(:&=#%-/%9)=9Y?-(:&=#D^



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Nowhere in the Standards does Title 24 recognize any type of

GU-24 Requirements

Nowhere in the Standards does Title 24 recognize any type of

“permanent” screw-based adaptors

! W)=9%#00)+&+@%(;A)*&)/#,V%0-/%+-A'()&*+#%$):9%5):(#%L`V%,9&((%*-:%+-*:&)*%,+/#$Y

B&,# ,-+Z#:, &++-/.)*= :- :PIM\Z^B&,#%,-+Z#:,%&++-/.)*=%:-%:PIM\Z^D%%

! a0%&%(;A)*&)/#%+-*:&)*,%&%,+/#$YB&,#%,-+Z#:%):%),%*-:%/#+-=*)q#.%&,%9)=9%#00)+&+@%

B@%5L`V%/#=&/.(#,,%-0%A&*;0&+:;/#/%+(&)A,D

! 5):(# L` .-#, *-: /#+-=*)q# &*@ O'#/A&*#*:Q ()*#Y?-(:&=# &.&':-/,DD5):(#%L`%.-#,%*-:%/#+-=*)q#%&*@% '#/A&*#*: %()*# ?-(:&=#%&.&':-/,DD



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Nowhere in the Standards does Title 24 recognize any type of

“ ” b d d

GU-24 Requirements

“permanent” screw-based adaptors

! E.&':-/,%&/#%"c5%/#+-=*)q#.%B@%5):(#%L`%&,%+-*?#/:)*=%&%(-$%#00)+&+@%

(;A)*&)/#%:-%&%9)=9%#00)+&+@%(;A)*&)/#D%%

E ( ) ) ) 9 B . Z )(( ( B ( )0) .! E%(;A)*&)/#%$):9%&%,+/#$YB&,#.%,-+Z#:%$)((%&($&@,%B#%+(&,,)0)#.%&,%&*%

)*+&*.#,+#*:%(;A)*&)/#V%#?#*%)0%&%O'#/A&*#*:Q%&.&':-/%),%)*,:&((#.%)*%:9#%

(;A)*&)/#D



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

b)*#Ye-(:&=#

T(;-/#,+#*:%_&((&,:

"c5E. :"c5%E.&':-/

E.&':-/'



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Are there any applications in California that allow

screw-based to GU-24 sockets to be used?

! r#,V%B;:%-*(@%0-/%'/-j#+:,%$9)+9%&/#%*-:%/#=;(&:#.%B@%5):(#%L`%B;)(.)*=%

,:&*.&/.,V%$9)+9%)*+(;.#6

2 ) ) () 9 ) ) ) ) B )(.) 9) 9 0! 2>),:)*=%()=9:)*=%,@,:#A,V%)*%#>),:)*=%B;)(.)*=,V%$9)+9%&/#%*-:%'&/:%-0%&%

5):(#%L`%'/-j#+:D

! U#'&)/,%\/#'(&+#A#*:%-0%(&A',V%B&((&,:,V%-/%(#*,#,V%$9)+9%.-%*-:%)*?-(?#%

/#'(&+)*= :9# 0)>:;/#^ &*. $9)+9 &/# *-: '&/: -0 & 5):(# L` '/-j#+:/#'(&+)*=%:9#%0)>:;/#^V%&*.%$9)+9%&/#%*-:%'&/:%-0%&%5):(#%L`%'/-j#+:D



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Ch t 2008 Titl 24Changes to 2008 Title 24

Residential LightingResidential Lighting 

Standards



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

High Efficacy Luminaires § 150(k)

! Ebb%(;A)*&)/#,%)*,:&((#.%)*%U28a<2"5aEb%
&''()+&:)-*,%A;,:%B#%+(&,,)0)#.%&,%9)=9%#00)+&+@%-/%(-$%
#00)+&+@#00)+&+@

! b;A)*&)/#,%)*,:&((#.%)*%*-*/#,).#*:)&(%&''()+&:)-*,%%
*-:%+(&,,)0)#.%&,%9)=9%#00)+&+@%-/%(-$%#00)+&+@



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

How to Determine High Efficacy § 150(k)

Use total system watts for LED lighting

&>0:"L=@?3"ZJIA!

G :: U F) ) b gG ::G&::&=#%U&*=# F)*)A;A%b;A#*,gG&::

"%I%G ]M%bgG%

m I G : PI G `M bgGm%I%G%:-%PI%G `M%bgG

m%PI%G%:-%`M%G IM%bgG

m `M G NM bgGm%`M%G NM%bgG



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Residential Lighting Standards § 150(k)

[0B 20 !=?59?=23 .E<23: *4465=5E[0B"20"!=?59?=23".E<23:"*4465=5E

HIIJ HIIK

! 200)+&+@%H%)*):)&(%(;A#*,%s $&::,

231245%0-/%b2<%,@,:#A,

! b2<%H%,@,:#A%$&::,%\(&A'V%:/&*,0-/A#/V%

'-$#/%,;''(@%[%0&*k^

! b2<%A;,:%B#%+#/:)0)#.%:-%1-AA),,)-*%:-%

B#%+(&,,)0)#.%&,%9)=9%#00)+&+@



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Residential Lighting Standards § 150(k)Residential Lighting Standards § 150(k)

8346;6260;"04"="[6DG"*4465=5E"$9:6;=6>3

! 1-*:&)*,%-*(@%9)=9%#00)+&+@%(&A',

! 803<";02"50;2=6;"=;E":3/69:"<5>3B"

@=<3"<05N32<

! a,%*-:%&%(-$%#00)+&+@%(;A)*&)/#%&,%,'#+)0)#.%)*%:PIM\Z^



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Residential Lighting Standards § 150(k)

8346;6260; 04 $0B *4465=5E $6DG26;D8346;6260;"04"$0B"*4465=5E"$6DG26;D

HIIJ HIIK

! E*@%(;A)*&)/#%:9&:%.-#,%*-:%C;&()0@%&,%9)=9%

#00)+&+@

! E*@%(;A)*&)/#%+-*:&)*)*=%&%A#.);A%,+/#$Y

B&,#%,-+Z#:%\2L`g2LN^

! E*@%(;A)*&)/#%+-*:&)*)*=%&*@%:@'#%-0%()*#Y

?-(:&=#%,-+Z#:

2>+#':%hdYL`%;*.#/%+#/:&)*%+-*.):)-*,



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Residential Lighting Standards § 150(k)

8346;6260;"04"$0B"*4465=5E"$6DG26;D"

50;26;93/

HIIK

! b-$%?-(:&=#%)*+&*.#,+#*:%()=9:)*=

5 Z () 9 )! 5/&+Z%()=9:)*=

! b)=9:)*=%$):9%A-.;(&/%&.&':-/,%$9)+9%

&++-AA-.&:#%(-$%#00)+&+@%()=9:)*=

! _(&*Z%#(#+:/)+&(%B->#,



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

';?E"!0;/6260;<"RG3>3"$*8"\9=?6463<"#<"[6DG"*4465=5EC

How to Determine High Efficacy § 150(k)

! F##:,%A)*)A;A%9)=9%#00)+&+@%/#C;)/#A#*:,%-0%5&B(#%
PIM\+^

! a*+(;.#, '-$#/ ,;''(@V :/&*,0-/A#/V 0&*,a*+(;.#,%'-$#/%,;''(@V%:/&*,0-/A#/V%0&*,

! _&,#.%-*%)*.#'#*.#*:%:#,:)*=%(&B%/#'-/:%)*%&++-/.&*+#%
$):9%U#0#/#*+#%K-)*:%E''#*.)>%R%\KER^%

F : B 1 :)0) . : 2 1 ) ) 9) 9 00)! F;,:%B#%1#/:)0)#.%:-%2*#/=@%1-AA),,)-*%&,%9)=9%#00)+&+@%
&++-/.)*=%:-%: PPS\A^



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Residential Lighting Standards § 150(k)

';?E"!0;/6260;<"RG3>3"+XAHU"!=;"\9=?64E"#<"[6DG"*4465=5EC

! b;A)*&)/#%9&,%-*(@%0&+:-/@%)*,:&((#.%hdYL`%(&A'%,-+Z#:,V%&*.%

! b;A)*&)/#%),%*-:%&%1Tb%/#+#,,#.%.-$*()=9:V%&*.

! "-%-:9#/%:@'#,%-0%()*#%?-(:&=#%,-+Z#:,%&/#%)*%:9#%(;A)*&)/#V%&*.

! 59#%A&*;0&+:;/#/%.-#,%*-:%'/-?).#%&.&':-/,%:-%+-*?#/:%hdYL`%,-+Z#:%:-%' '

&*@%-:9#/%()*#%?-(:&=#%(&A'%9-(.#/V%&*.

! b;A)*&)/#%),%/&:#.%-*(@%0-/%9)=9%#00)+&+@%()=9:)*=%,@,:#A,%&++-/.)*=%:-%

5&B(#%PIMY1D



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

E MN; = C G G= G O

Residential Compliance Manual Chapter 6.2.10

9 E.(MN;(?>/"F#(?0?+#I(L=+C(*(?+*.G*"G=P#G(O*?#(
=?(*.(MN;(H*IA

9 ;>#?(.>+(Q/*H=<0(*?(*(C=,C(#<<=F*F0(H/I=.*="#



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

H t C tif LED li hti t th EHow to Certify LED lighting to the Energy 

Commission

!3>26465=260;"50:1?323/"@E":=;94=529>3><Q

! a*+(;.#,%.#+(&/&:)-*%-0%+-A'()&*+#V%#>#+;:#.%;*.#/%'#*&(:@%+ ;.#, .#+ & &: - - +- ' & +#V # #+;:#. ; .# '# & :@
-0%'#/j;/@%-0%:9#%(&$,%-0%1&()0-/*)&

! <&:&B&,#%-0%+#/:)0)#.%.#?)+#,V%&*.%+#/:)0)+&:)-*%)*,:/;+:)-*,%
&/# &?&)(&B(# 0/-A :9# 0-((-$)*= $#B ()*Z6&/#%&?&)(&B(#%0/-A%:9#%0-((-$)*=%$#B%()*Z6

G221Q]]BBBC3;3>DEC5=CD07]=11?6=;53<]=11?6=;53]6;/3^CG2:?



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Title 24   IS NOT   Energy Star

! 1&()0-/*)&%5):(#%L`%/#C;)/#A#*:,%EU2%"c5%,;Bj#+:%
:- 2*#/=@ 8:&/ /#C;)/#A#*:,:-%2*#/=@%8:&/%/#C;)/#A#*:,

! 2*#/=@%8:&/%,'#+)0)+&:)-*,%+&**-:%B#%;,#.%)*%()#;%-0%
1 ()0 ) 5):( L` )0) :)1&()0-/*)&%5):(#%L`%,'#+)0)+&:)-*,



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

#//6260;=? ?=;D9=D3 6; HIIK (3<6/3;26=? !0:1?6=;53

Requires independent testing lab reports

#//6260;=?"?=;D9=D3"6;"HIIK"(3<6/3;26=?"!0:1?6=;53"

-=;9=?"<911?3:3;2<"2G3"L62?3"HU"23<26;D"?=;D9=D3

! a28%bFYnSYMR%),%&((-$#.%&,%&*%&(:#/*&:#%:#,:%A#:9-.V%
'/-?).#.%:9&:6

! G&::&=# ), .#:#/A)*#. )* &++-/.&*+# $):9 KEYRDLG&::&=#%),%.#:#/A)*#.%)*%&++-/.&*+#%$):9%KE RDL

! 5#,:)*=%(&B%),%&++/#.):#.%)*%&++-/.&*+#%$):9%KEY
RDL\+^

200) ) ( ( : . ) . ):9 KE R `! 200)+&+@%),%+&(+;(&:#.%)*%&++-/.&*+#%$):9%KEYRD`



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Continuing Efforts Related to LED Lighting

M=5ND>09;/Q

! 59#/#%$)((%+-*:)*;#%:-%B#%B-:9%9)=9%#00)+&+@%&*.%(-$%#00)+&+@%b2<%()=9:)*=V%

&,%.#0)*#.%B@%5):(#%L`V%0-/%:9#%0-/#,##&B(#%0;:;/#

! 5$-%A-,:%+-AA-*%0-/A&:,%0-/%b2<%()=9:)*=%,@,:#A,%&?&)(&B(#%:-.&@%&/#6%

! <#.)+&:#.%b2<%(;A)*&)/#,

! b2<%O:/)A,Q%%

E*%b2<%:/)A%),%&%-*#Y')#+#%)*:#=/&(%;*):%+-*:&)*)*=%:9#%'-$#/%,;''(@V%

:/&*,0-/A#/V%9#&:%,)*ZV%&*.%b2<%+)/+;):%B-&/.V%&*.%),%.#,)=*#.%:-%B#%

)*,:&((#.%)*:-%&%/#+#,,#.%(;A)*&)/#%9-;,)*=D



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Continuing Efforts related to LED Lighting

M=5ND>09;/ 50;26;93/QM=5ND>09;/"50;26;93/Q

! F&*@%A&*;0&+:;/#/,%-0%b2<%:/)A,%+;//#*:(@%)*,:&((%:9#)/%b2<%:/)A,%)*:-%

,-A#-*#%#(,#o,%(;A)*&)/#D%59#@%.-%*-:%A&*;0&+:;/#%:9#)/%-$*%(;A)*&)/#%

9-;,)*=

! 59#,#%:9)/.Y'&/:@%(;A)*&)/#%9-;,)*=,%&/#%:@')+&((@%+(&,,)0)#.%&,%(-$%#00)+&+@%

&++-/.)*=%:-%5):(#%L`

! 8-%&,%:-%*-:%)A'#.#%9)=9%#00)+&+@%b2<%()=9:)*=%,@,:#A,%0/-A%:9#%A&/Z#:V%:9#%

2*#/=@%1-AA),,)-*%9&,%-':)-*,%)*%:9#%LMMR%U#,).#*:)&(%1-A'()&*+#%F&*;&(%

:-%&../#,,%+-*.):)-*,%9)=9%#00)+&+@%b2<%:/)A,V%$9#*%)*,:&((#.%)*:-%(-$%

#00)+&+@ (;A)*&)/#, A&@ B# +(&,,)0)#. &, 9)=9 #00)+&+@#00)+&+@%(;A)*&)/#,V%A&@%B#%+(&,,)0)#.%&,%9)=9%#00)+&+@

! 59#,#%),,;#,%&/#%;*)C;#%:-%b2<%:/)A,D%%59#/#0-/#V%:9#%,-(;:)-*%A;,:%&''(@%

-*(@%:-%b2<%:/)A,V%&*.%*-:%:-%&*@%-:9#/%()=9:)*=%:#+9*-(-=@D%%T-/%#>&A'(#V%):%

,9&((%*-:%&''(@%:-%1Tb%:/)A,D'' @



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Continuing Efforts related to LED Lighting

M=5ND>09;/ 50;26;93/QM=5ND>09;/"50;26;93/Q

! T)#(.%A-.)0)#.%(;A)*&)/#,%A&@%(-,#%:9#)/%db%(),:)*=

! 59#,#%db%),,;#,%$)((%9&?#%:-%B#%,#::(#.%$):9%dbD%%59),%),%*-:%&%5):(#%L`%

_;)(.)*=%2*#/=@%200)+)#*+@%8:&*.&/.,%),,;#D



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Continuing Efforts related to LED Lighting

! T-((-$)*=%),%(&*=;&=#%)*%:9#%LMMR%U#,).#*:)&(%1-A'()&*+#%F&*;&(6

! 59#%db%(),:)*=%-0%:9#%(;A)*&)/#%9-;,)*=%A;,:%B#%&../#,,#.%$):9%db

! 59# b2< :/)A A;,: B# +#/:)0)#. :- :9# 2*#/=@ 1-AA),,)-* &, 9)=9 #00)+&+@! 59#%b2<%:/)A%A;,:%B#%+#/:)0)#.%:-%:9#%2*#/=@%1-AA),,)-*%&,%9)=9%#00)+&+@%

&++-/.)*=%:-%5&B(#%PIMY1V%-/%):%,9&((%B#%+-*,).#/#.%(-$%#00)+&+@D

! 59#%b2<%:/)A%A;,:%B#%9&/.$)/#.%.)/#+:(@%)*:-%:9#%(;A)*&)/#%9-;,)*=D%%59#%

$)/)*=%&,,#AB(@%A&@%)*+(;.#%,-A#%Z)*.%-0%A).Y()*#%+-**#+:)-*V%()Z#%&%hdYL`V%

-/%-:9#/%,;+9%+-**#+:-/%B#:$##*%:9#%b2<%:/)A%&*.%:9#%$)/#%#*.,%;,#.%:-%

9&/.$)/#%:9#%&,,#AB(@%:-%:9#%9-;,)*=D%

However, under no circumstances shall the connection include a screw-base. 

1-*:)*;#.%-*%*#>:%'&=#



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Continuing Efforts related to LED Lighting

! T-((-$)*=%),%(&*=;&=#%)*%:9#%LMMR%U#,).#*:)&(%1-A'()&*+#%F&*;&(6

! 59#%(;A)*&)/#%9-;,)*=%+&**-:%+-*:&)*%&*@%:@'#%-0%,+/#$YB&,#%,-+Z#:D

! 8+/#$ B&,# &.&':-/, ,9&(( *-: B# ;,#. #?#* )0 :9# A&*;0&+:;/#/ +-*,).#/,! 8+/#$YB&,#%&.&':-/,%,9&((%*-:%B#%;,#.V%#?#*%)0%:9#%A&*;0&+:;/#/%+-*,).#/,%

:9#A%:-%B#%O'#/A&*#*:Q

! E*%b2<%:/)AV%'/-?).#.%B@%:9#%A&*;0&+:;/#/%$):9%&%,+/#$YB&,#%O')=Y:&)(VQ%,9&((%

"c5%B#%)*,:&((#.%;*(#,,%:9#%B&,#%),%+;:%-00%&*.%.),+&/.#.%'/)-/%:-%)*,:&((&:)-*V%

&*.%:9#%:/)A%A;,:%B#%'#/A&*#*:(@%9&/.$)/#.%)*:-%:9#%(;A)*&)/#%



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

M lti l LED L i i t d tMultiple-LED Luminaires connected to a 

Single Power Supply

E..):)-*&( )*0-/A&:)-* )* :9# LMMR "-*/#,).#*:)&( 1-A'()&*+# F&*;&(6E..):)-*&(%)*0-/A&:)-*%)*%:9#%LMMR%"-*/#,).#*:)&(%1-A'()&*+#%F&*;&(6

9 G9#*%A;(:)'(#%(;A)*&)/#,%&/#%+-**#+:#.%:-%&%,)*=(#%'-$#/%,;''(@g./)?#/V%:9#%

(&B#( ;,#. :- .#:#/A)*# :9# A&>)A;A $&::&=# -0 :9# b2< ,@,:#A(&B#(%;,#.%:-%.#:#/A)*#%:9#%A&>)A;A%$&::&=#%-0%:9#%b2<%,@,:#A%

9 89&((%B#%(-+&:#.%-*%:9#%b2<%'-$#/%,;''(@g./)?#/

9 E*. &::&=# -0 :9# , ,:#A ,9&(( B# B&,#. -* :9# +-**#+:#. (-&. -0 :9&:9 E*.%$&::&=#%-0%:9#%,@,:#A%,9&((%B#%B&,#.%-*%:9#%+-**#+:#.%(-&.%-0%:9&:%

b2<%'-$#/%,;''(@g./)?#/%&,%.#:#/A)*#.%B@%:9#%(;A)*&)/#%A&*;0&+:;/#/%

9 c/ :9# /&:)*= -0 :9&: b2< '-$#/ ,;''(@g./)?#/ &, .#:#/A)*#. B@ :9#9 c/%:9#%/&:)*=%-0%:9&:%b2<%'-$#/%,;''(@g./)?#/%&,%.#:#/A)*#.%B@%:9#%

A&*;0&+:;/#/%-0%:9#%'-$#/%,;''(@g./)?#/D



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Residential Lighting Standards § 150(k)

';?E !0;/6260; RG3>3 -3/69: .5>3B M=<3 .05N32 !=;';?E"!0;/6260;"RG3>3"-3/69:".5>3B"M=<3".05N32"!=;"

\9=?64E"#<"[6DG"*4465=5EC

HIIJ HIIK

! c*(@%0-/%A&*;0&+:;/#.%9)=9%)*:#*,):@%.),+9&/=#%\Wa<^%

(;A)*&)/#V%&*.

! F;,:%A##:%A)*)A;A%(;A#*,%'#/%$&::%-0%5&B(#%PIMY1V%&*.'

! T&+:-/@Y)*,:&((#.%Wa<%B&((&,:V%&*.%

! Wa<%/&:#.%,-+Z#:

! c*(@ -;:.--/ ! c;:.--/ -/ )*.--/! c*(@%-;:.--/ ! c;:.--/%-/%)*.--/



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Residential Lighting Standards § 150(k)

*?352>0;65 @=??=<2< >3W96>3/ 40> ?=:1< >=23/ Z_ B=22<*?352>0;65"@=??=<2<">3W96>3/"40>"?=:1<">=23/"Z_"B=22<"

0>"D>3=23>

HIIJ HIIK

! 5-%C;&()0@%&,%&%9)=9%#00)+&+@%

(;A)*&)/#

! T-/%&((%(;A)*&)/#,



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Residential Lighting Standards § 150(k)

M?=;N"*?352>65=?"M0^3<"6;"`625G3;

HIIK

89 (( B ( ( : . . : : . PRM :: 0 (! 89&((%B#%+&(+;(&:#.%&*.%:/#&:#.%&,%PRM%$&::,%-0%(-$%

#00)+&+@%()=9:)*=



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Residential Lighting Standards § 150(k)

.B625G6;D"(3W96>3:3;2<

HIIJ HIIK

! W)=9%#00)+&+@%g%(-$%#00)+&+@%()=9:)*=%,@,:#A,%A;,:%B#%

,#'&/&:#(@ ,$):+9#.,#'&/&:#(@%,$):+9#.

! 1-*:/-(,%A;,:%B#%)*,:&((#.%&++-/.)*=%:-%A&*;0&+:;/#/%

)*,:/;+:)-*,

2 9 0 ) 9 . ( 0! 2>9&;,:%0&*,%,$):+9#.%,#'&/&:#(@%0/-A%

()=9:)*=D%2>+#':)-*6%()=9:%,$):+9#.%

A&*;&((@%-*g-00%)*%+-*j;*+:)-*%$):9%&*%&;:-%

:)A# -;: ,$):+9 -* 0&*:)A#Y-;:%,$):+9%-*%0&*D

! E((%+-*:/-(,%'#/A):%A&*;&(%-*%&*.%-00

! "-%-?#//).#%-0%.)AA#/%-/%?&+&*+@%,#*,-/%

) (( . ( ) 9 : PIM\Z^)*,:&((#.%:-%+-A'(@%$):9%: PIM\Z^

! 1-*:/-(,%&/#%+#/:)0)#.%'#/%: PPS



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Residential Lighting Standards § 150(k)

F3>:=;3;2?E %;<2=??3/ )6DG2 $6DG2< =;/ )6DG2 $6DG2<F3>:=;3;2?E"%;<2=??3/")6DG2"$6DG2<"=;/")6DG2"$6DG2<"

%;23D>=?"20"F3>:=;3;2?E"%;<2=??3/"$9:6;=6>3"0>"

*^G=9<2"&=;

HIIJ HIIKHIIJ HIIK

PD%%%%89&((%+-*:&)*%-*(@%9)=9%#00)+&+@%(&A',%

$):9%*-%()*#%?-(:&=#%(&A'%9-(.#/

-/

LD 89&((%+-*,;A#%*-%A-/#%:9&*%I%$&::,%

$):9%*-%,+/#$YB&,#%(&A'%9-(.#/D'

a*.)+&:-/%()=9:,%:9&:%&/#%)*:#=/&(%:-%()=9:)*=%

+-*:/-(, ,9&(( +-*,;A# *- A-/# :9&*+-*:/-(,%,9&((%+-*,;A#%*-%A-/#%:9&*%%

P%$&::



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Residential Lighting Standards § 150(k)

(353<<3/ ?9:6;=6>3< 6; 6;<9?=23/ 536?6;D<(353<<3/"?9:6;=6>3<"6;"6;<9?=23/"536?6;D<

a3>0A!?3=>=;53"%!

HIIJ HIIK

! F;,:%B#%&''/-?#.%0-/%q#/-Y+(#&/&*+#%)*,;(&:)-*%+-?#/%

\a1^



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Residential Lighting Standards § 150(k)

(353<<3/ ?9:6;=6>3< 6; 6;<9?=23/ 536?6;D<(353<<3/"?9:6;=6>3<"6;"6;<9?=23/"536?6;D<

#6>26DG2

HIIJ HIIK

! F;,:%B#%+#/:)0)#.%&)/:)=9:%\E85F%2LR]^

! 8;00)+)#*:(@%&)/:)=9:%:-%'/#?#*:%:9#%0(-$%-0%9#&:#.%-/%@ = '

+--(#.%&)/%B#:$##*%+-*.):)-*#.%&*.%;*+-*.):)-*#.%

,'&+#,

! h&,Z#:%-/%+&;(Z%B#:$##*%(;A)*&)/#%&*.%+#)()*==

! E((%&)/%(#&Z%'&:9,%:9/-;=9%(;A)*&)/#%&,,#AB(@%-/%

+#)()*=%-'#*)*=%A;,:%B#%,#&(#.



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Residential Lighting Standards § 150(k)

(353<<3/"?9:6;=6>3<"6;"6;<9?=23/"536?6;D<

M#$$#.L.

HIIJ HIIK

()0 9) 9 00) B (( 9 ((! 5-%C;&()0@%&,%9)=9%#00)+&+@%B&((&,:,%,9&((%

B#%+#/:)0)#.%:-%+-A'(@%$):9%8#+:)-*%

PPS\*^

(( B (( ) .! F;,:%&((-$%B&((&,:%A&)*:#*&*+#%&*.%

/#'(&+#A#*:%/#&.)(@%&++#,,)B(#%0/-A%

B#(-$%:9#%+#)()*=%$):9-;:%+;::)*=%9-(#,%

)* +#)()*=)*%+#)()*=D



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Residential Lighting Standards § 150(k)

M=2G>00: *^G=9<2 &=;<M=2G>00:"*^G=9<2"&=;<

HIIJ HIIK

! b)=9:)*=%,;Bj#+:%:-%()=9:)*=%8:&*.&/.,

! T&*%9-;,)*=%*-:%/#C;)/#.%:-%B#%+#/:)0)#.%&)/:)=9:

! h&,Z#: -/ +&;(Z /#C;)/#. B#:$##* #>9&;,: 0&*! h&,Z#:%-/%+&;(Z%/#C;)/#.%B#:$##*%#>9&;,:%0&*%

9-;,)*=%&*.%+#)()*=D



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Residential Lighting Standards § 150(k)

8346;6260; 04 = `625G3;8346;6260;"04"="`625G3;

HIIJ HIIK

! i):+9#*%)*%&%/#,).#*:)&(%.$#(()*=%;*):%),%&%/--A%-/%&/#&%

;,#.%0-/%+--Z)*=V%0--.%,:-/&=#%&*.%'/#'&/&:)-*%&*.%

$&,9)*=%.),9#,V%)*+(;.)*=%&,,-+)&:#.%+-;*:#/%:-',%&*.%

+&B)*#:,V%/#0/)=#/&:-/V%,:-?#V%-?#*,V%&*.%0(--/%&/#&D

! E.j&+#*:%&/#&,%&/#%+-*,).#/#.%i):+9#*%)0%:9#%()=9:)*=%

0-/%:9#%&.j&+#*:%&/#&,%),%-*%:9#%,&A#%,$):+9%&,%:9#%

()=9:)*=%0-/%:9#%i):+9#*D



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Residential Lighting Standards § 150(k)

$6DG26;D %;23>;=? 20 !=@6;32<$6DG26;D"%;23>;=?"20"!=@6;32<

HIIJ HIIK

! a8%+-*,).#/#.%'&/:%-0%

:9#%Z):+9#*%()=9:)*=%0-/%

+&(+;(&:)*=%IMJ

! "c5%+-*,).#/#.%'&/:%-0%:9#%

Z):+9#*%()=9:)*=%0-/%

+&(+;(&:)*=%IMJ

! 89&((%;,#%*-%A-/#%:9&*%LM%

Gg%()*#&/%0--:%-0%

)((;A)*&:#.%+&B)*#:



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Internally Illuminated Cabinets

r-; A&@ ;,# #):9#/ :9# $).:9 -0 :9#r-;%A&@%;,#%#):9#/%:9#%$).:9%-0%:9#%

+&B)*#:%,#+:)-*%-/%:9#%9#)=9:%-0%:9#%

=(&q)*=%'#/%+&B)*#:%,#+:)-*V%

/#=&/.(#,,%-0%:9#%*;AB#/%-0%,9#(?#,%

-/%.--/,%-*%:9#%+&B)*#:D



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Residential Lighting Standards § 150(k)

`625G3; $6DG26;D R=22=D3`625G3;"$6DG26;D"R=22=D3

HIIJ HIIK

! !%IMJ%-0%)*,:&((#.%$&::&=#%A;,:%B#%9)=9%#00)+&+@

! E..):)-*&(%(-$%#00)+&+@%$&::&=#%@ =

A&@%B#%&?&)(&B(#%;*.#/%+#/:&)*%

+-*.):)-*,%\see next 2 slides^



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Residential Lighting Standards § 150(k)

#//6260;=? $0B *4465=5E `625G3; $6DG26;D R=22=D3#//6260;=?"$0B"*4465=5E"`625G3;"$6DG26;D"R=22=D3"

*^3:12"4>0:"JIb"[6DG"*4465=5E"(3W96>3:3;2

';?E"RG3;"#??"!0;/6260;<"[=73"M33;"-32

T. 2 ?6/ VT.33";3^2"<?6/3V

HIIJ HIIK

d : IM :: . (() ): " L IMM 0:L! d'%:-%IM%$&::,%'#/%.$#(()*=%;*):,%"%LVIMM%0:L

d PMM . (() ) L IMM 0 L! d'%:-%PMM%$&::,%'#/%.$#(()*=%;*):,%m%LVIMM%0:L



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Residential Lighting Standards § 150(k)

#?? !0;/6260;< (3W96>3/ 20 W9=?64E 40> #//6260;=?#??"!0;/6260;<"(3W96>3/"20"W9=?64E"40>"#//6260;=?"

`625G3;"$0B"*4465=5E"$6DG26;D"R=22=D3

HIIJ HIIK

PD E((%(-$%#00)+&+@%(;A)*&)/#,%)*%i):+9#*%

+-*:/-((#.%B@%?&+&*+@%,#*,-/V%.)AA#/V%

2F18V%-/%A;(:)Y,+#*#%'/-=/&AA&B(#%

+-*:/-(V%&*.

LD E((%(;A)*&)/#,%)*%=&/&=#,V%(&;*./@V%

+(-,#:,%m%nM%0:LV%;:)():@%/--A,%A;,:%B#%

9)=9%#00)+&+@%E"<%&(,-%A;,:%B#%

+-*:/-((#.%B@%&%?&+&*+@%,#*,-/



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Residential Lighting Standards § 150(k)

M=2G>00:< +=>=D3< !?0<32< $=9;/>E (00:< =;/ X26?62EM=2G>00:<Y"+=>=D3<Y"!?0<32<"$=9;/>E"(00:<Y"=;/"X26?62E"

(00:<

HIIJ HIIK

! B&:9/--A,V%=&/&=#,V%+(-,#:,V%

(&;*./@%/--A,V%&*.%;:)():@%

/--A,

! B&:9/--A,V%=22=5G3/"=;/"

/32=5G3/ =&/&=#,V%

+(-,#:,V%(&;*./@%/--A,V%@

&*.%;:)():@%/--A,

E(( )*,:&((#. ()=9:)*= A;,: B#E((%)*,:&((#.%()=9:)*=%A;,:%B#%

! 9)=9%#00)+&+@V%-/%

! +-*:/-((#.%B@%&%?&+&*+@%,#*,-/%+#/:)0)#.%:-%121

b-$%#00)+&+@%(;A)*&)/#,%&((-$#.%)*%+(-,#:,%(#,,%:9&*%nM%0:L



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Residential Lighting Standards § 150(k)

&0> =?? 02G3> >00:<&0>"=??"02G3>">00:<

T#;E">00:"2G=2"6<";02"="`625G3;Y"M=2G>00:Y"+=>=D3Y"

$=9;/>E"(00:Y"0>"X26?62E"(00:V

HIIJ HIIKHIIJ HIIK

E((%9&/.$)/#.%()=9:)*=%A;,:%B#%

! 9)=9 #00)+&+@ -/! 9)=9%#00)+&+@V%-/%

! +-*:/-((#.%B@%&%?&+&*+@%,#*,-/V%-/

! +-*:/-((#.%B@%&%.)AA#/

! b)=9:)*=%)*%.#:&+9#.%,:-/&=#%B;)(.)*=,%(#,,%:9&*%

PMMM%,C;&/#%0##:%(-+&:#.%-*%&%/#,).#*:)&(%,):#%*-:%

/#C;)/#.%:-%+-A'(@D%



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Residential Lighting Standards § 150(k)

'92/00>"?6DG26;D"=22=5G3/"20"="@96?/6;D

HIIJ HIIK

! E((%-;:.--/%()=9:)*=%&::&+9#.%:-%B;)(.)*=,%A;,:%B#%9)=9%#00)+&+@V%-/

+-*:/-((#.%B@%B-:9%&%

A-:)-*%,#*,-/%&*.%&*%%

)*:#=/&(%'9-:-+-*:/-(

! +-*:/-((#.%B@%&%A-:)-*%,#*,-/%)*%&..):)-*%:-%

-*#%-0%:9#%0-((-$)*=%A#:9-.,6%

! 49-:-+-*:/-( *-: 9&?)*= &* -?#//).# -/49-:-+-*:/-(%*-:%9&?)*=%&*%-?#//).#%-/%

B@'&,,%,$):+9V%-/

! E,:/-*-A)+&(%:)A#%+(-+Z%*-:%9&?)*=%&*%

-?#//).#%-/%B@'&,,%,$):+9V%-/

! 2*#/=@%A&*&=#A#*:%+-*:/-(%,@,:#A%\2F18^%

*-:%9&?)*=%&*%-?#//).#%-/%B@'&,,%,$):+9%:9&:%

&((-$,%:9#%(;A)*&)/#%:-%B#%&($&@,%-*D
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Residential Lighting Standards § 150(k)
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! 2>+#':)-*%:-%9)=9%#00)+&+@6%%c;:.--/%(;A)*&)/#,%)*%-/%&/-;*.%

,$)AA)*=%'--(,V%$&:#/%0#&:;/#,V%-/%-:9#/%(-+&:)-*,%,;Bj#+:%:-%

E/:)+(#%NRM%-0%:9#%1&()0-/*)&%2(#+:/)+%1-.#

Summary of Article 680 is in the Residential Compliance Manual
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Residential Lighting Standards § 150(k)
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Residential Lighting Standards § 150(k)
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! E;:-A&:)+%,9;:-00%+-*:/-(,

! _)Y(#?#(%,$):+9)*=

! m%PnIG%+;:-00

! F)*)A;A%#00)+&+@%-/%A-:)-*%,#*,-/

! b)=9:)*=%'-$#/%&((-$&*+#,%'#/%b)=9:)*=%t-*#%\bt^



!""#""$""%""&""'""("")""%""#"""""*"")""*""(""+"","""""!""'""-""-""%""."".""%""'"")

Residential Lighting Standards § 150(k)
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Residential Lighting Standards § 150(k)
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! PL%$&::,%'#/%,C;&/#%0--:%)*:#/*&(%)((;A)*&:)-*
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Residential Lighting Compliance Forms
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