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•  LM-80 & LED Lifetime 

•  “Blue” Light•  Blue Light 

•  Energy Star for Outdoor Lighting 
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LM-80 is… 

• IES LM-80-2008 covers the 
measurement of lumen 
maintenance of LED packagesmaintenance of LED packages, 
arrays and modules 
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1176 1512 1512 2016 2016 2520 2520 3024 3024 3528 3528 4032 4032 4536 4536 5040 5040 5544 5544 6048 6048 6552 6552

0 32973 0.314 0 0.32670 0.31638 0.33148 0.31622 0.33109 0.31692 0.33010 0.31613 0 33048 0 31484 0.32955 0.31470 0.32934 0.31483 0.32951 0.31404 0.32734 0.3138 0 32532 0 31416 0 32759
0 33320 0.31570 0.33072 0.31602 0.33172 0.31606 0.33141 0.31626 0.33024 0.31544 0 33156 0 31530 0.33027 0.31484 0.33019 0.31468 0.33026 0.31475 0.33017 0.31411 0.32891 0 31524 0 32957
0 33063 0 31684 33208 0 31612 33220 0 31532 33017 0 31716 33070 0 31532 33136 0 31549 0 33005 31445 0 33010 31457 0 32997 31381 0 32777 31421 0 32928 31394 0 32842  
0 33397 0.319 8 0.33470 0.31808 0.33441 0.31874 0.33388 0.31744 0.33281 0.31624 0 33228 0 31630 0.33255 0.31692 0.33179 0.31599 0.33225 0.31464 0.32884 0.3152 0 33069 0 31421 0 32797
0 33386 0.317 6 0.33189 0.31837 0.33317 0.31870 0.33274 0.31673 0.33078 0.31802 0 33127 0 31639 0.32976 0.31480 0.32760 0.31641 0.32986 0.31647 0.33124 0.3171 0 33075 0 31657 0 33126
0 33961 0.319 6 0.33978 0.31813 0.33773 0.31752 0.33627 0.31816 0.33829 0.31799 0 33858 0 31730 0.33748 0.31776 0.33672 0.31730 0.33570 0.31725 0.33721 0.3172 0 33659 0 31688 0 33490
0 34111 0.319 0 0.34035 0.32079 0.34019 0.32052 0.34081 0.31879 0.33899 0.31826 0 33842 0 31893 0.33926 0.31853 0.33944 0.31941 0.33946 0.31870 0.33969 0.3171 0 33617 0 31872 0 33952
0 33080 0.31639 0.32834 0.31631 0.32998 0.31621 0.32982 0.31492 0.32436 0.31506 0 32828 0 31492 0.32831 0.31648 0.32793 0.31353 0.32552 0.31563 0.32806 0.31666 0.32730 0 31481 0 32808
0 33571 0.32150 0.33631 0.32095 0.33489 0.31978 0.33625 0.32007 0.33472 0.31932 0 33642 0 32022 0.33553 0.31807 0.33411 0.31902 0.33648 0.31836 0.33468 0.31840 0.33377 0 31994 0 33694
0 34069 0.31895 0.34002 0.32007 0.33866 0.31849 0.33756 0.31812 0.33857 0.31804 0 33774 0 31693 0.33704 0.31729 0.33805 0.31742 0.33817 0.31744 0.33817 0.31709 0.33770 0 31709 0 33660
0 32666 0.309 1 0.32479 0.30853 0.32591 0.30852 0.32559 0.30790 0.32458 0.30767 0 32500 0 30663 0.32282 0.30699 0.32256 0.30663 0.32281 0.30731 0.32360 0.3054 0 31972 0 30841 0 32355
0 32815 0.308 2 0.32787 0.30774 0.32403 0.30868 0.32650 0.30799 0.32485 0.30707 0 32530 0 30710 0.32598 0.30644 0.32444 0.30724 0.32334 0.30677 0.32459 0.3067 0 32350 0 30675 0 32134
0 31580 0.303 2 0.31671 0.30269 0.31475 0.30292 0.31604 0.30207 0.31360 0.30074 0 31122 0 30322 0.31298 0.30069 0.31253 0.30112 0.31054 0.30013 0.31121 0.3009 0 31339 0 30291 0 31209
0 31908 0.308 3 0.32150 0.30919 0.32098 0.30977 0.32072 0.30778 0.31997 0.30675 0 31738 0 30749 0.31901 0.30838 0.31879 0.30685 0.31906 0.30672 0.31898 0.3054 0 31616 0 30590 0 31695
0 32445 0.31027 0.32386 0.31070 0.32353 0.30848 0.32368 0.30703 0.32070 0.30837 0 32297 0 30628 0.31937 0.30678 0.32147 0.30684 0.32152 0.30856 0.32112 0.30742 0.32068 0 30728 0 31925
0 31780 0.309 1 0.31943 0.30699 0.31943 0.30754 0.31887 0.30660 0.31953 0.30739 0 31943 0 30558 0.31835 0.30645 0.31810 0.30555 0.31822 0.30538 0.31811 0.3061 0 31746 0 30440 0 31569
0 31966 0.308 7 0.32097 0.30830 0.32058 0.30781 0.32042 0.30615 0.31698 0.30605 0 31743 0 30639 0.31833 0.30611 0.31829 0.30603 0.31817 0.30590 0.31793 0.3049 0 31453 0 30768 0 31578
0 31563 0.306 3 0.31792 0.30542 0.31705 0.30437 0.31648 0.30460 0.31751 0.30438 0 31750 0 30452 0.31621 0.30352 0.31619 0.30451 0.31467 0.30508 0.31592 0.3025 0 31401 0 30383 0 31529
0 32091 0.307 9 0.31882 0.30568 0.31613 0.30737 0.31995 0.30686 0.31922 0.30750 0 31925 0 30574 0.31730 0.30585 0.31825 0.30589 0.31816 0.30388 0.31355 0.3054 0 31767 0 30519 0 31664
0 31556 0.30572 0.31840 0.30543 0.31551 0.30489 0.31646 0.30521 0.31677 0.30459 0 31692 0 30409 0.31574 0.30343 0.31237 0.30390 0.31560 0.30404 0.31545 0.30411 0.31484 0 30329 0 31453
0 31579 0.31031 0.31466 0.31104 0.31689 0.31098 0.31696 0.30849 0.31143 0.31041 0 31652 0 31104 0.31320 0.31016 0.31632 0.31194 0.31652 0.30941 0.31443 0.31196 0.31708 0 31124 0 31848
0 31818 0.30971 0.31808 0.31114 0.31740 0.30926 0.31702 0.30908 0.31670 0.31059 0 31692 0 30987 0.31548 0.30829 0.31506 0.30856 0.31665 0.30873 0.31681 0.30800 0.31451 0 30897 0 31746
0 31453 0.310 4 0.31433 0.31011 0.31248 0.30854 0.31118 0.31007 0.31279 0.30878 0 31258 0 30762 0.31011 0.30871 0.31281 0.30821 0.31158 0.30943 0.31344 0.3103 0 31277 0 30968 0 31463
0 32527 0.313 0 0.32591 0.31251 0.32275 0.31229 0.32105 0.31104 0.31918 0.31204 0 32287 0 31097 0.32072 0.31105 0.32075 0.31263 0.32422 0.31419 0.32421 0.3125 0 32412 0 31317 0 32527
0 31842 0.313 5 0.31974 0.31460 0.31911 0.31329 0.31933 0.31217 0.31718 0.31502 0 31925 0 31236 0.31837 0.31313 0.32001 0.31472 0.32049 0.31581 0.32232 0.3153 0 32146 0 31407 0 32104
0 32037 0.314 6 0.32097 0.31339 0.32060 0.31302 0.31960 0.31288 0.31965 0.31273 0 31825 0 31245 0.31972 0.31272 0.32032 0.31491 0.32077 0.31181 0.31783 0.3139 0 32200 0 31481 0 32366
0 30957 0.308 4 0.30965 0.30701 0.30587 0.30950 0.31058 0.30665 0.30407 0.30714 0 30665 0 30804 0.30966 0.30688 0.30725 0.30829 0.31034 0.30996 0.31068 0.3086 0 30851 0 30948 0 31270
0 31744 0.31310 0.31712 0.31162 0.31471 0.31213 0.31188 0.31031 0.31225 0.31177 0 31535 0 31045 0.31530 0.30939 0.31328 0.30834 0.31058 0.31027 0.31500 0.31131 0.31630 0 31154 0 31769
0 31196 0.310 9 0.31168 0.30972 0.31119 0.30958 0.31100 0.30825 0.30830 0.30889 0 31052 0 31006 0.30997 0.30986 0.31001 0.30830 0.30535 0.30729 0.30610 0.3090 0 31120 0 30992 0 31276
0 31693 0.31347 0.32121 0.31376 0.32063 0.31382 0.32059 0.31139 0.31670 0.31030 0 31507 0 31239 0.31918 0.31196 0.31938 0.31175 0.31883 0.31258 0.31971 0.31188 0.31929 0 31102 0 31540

       

An “LM-80 Test Report” is… 

Product Lamp Color Temperature Drive Current (mA) BoardID Lamp Number 0 168 336 672 840 1008 1176 1512 2016 2520 3024 3528 4032 4536 5040 5544 6048 6552 
XRE XLamp Cool White 55C 350 DUR011H 1 119.56 117.79 117.89 119.25 119.35 119.29 119.66 119.12 120.01 118.40 118.91 118.75 117.61 117.87 116.63 116.18 116.77 115.09 
XRE XLamp Cool White 55C 350 DUR011H 2 120.68 117.35 118.22 119.45 119.56 119.92 120.48 119.68 120.78 119.30 119.94 120.05 118.55 119.12 117.91 117.41 118.23 116.58 
XRE XLamp Cool White 55C 350 DUR011H 3 118.83 117.36 117.99 118.98 119.15 119.34 119.88 118.90 119.95 118.34 119.01 118.97 117.64 118.17 116.96 116.70 117.28 115.70 
XRE XLamp Cool White 55C 350 DUR011H 4 120.38 118.24 118.79 119.81 119.71 119.69 120.17 119.32 120.20 118.42 119.03 118.86 117.63 118.05 116.78 116.36 116.80 115.20 
XRE XLamp Cool White 55C 350 DUR011H 5 122.92 121.63 121.95 123.00 123.05 123.21 122.55 122.90 122.84 122.21 121.52 121.65 120.26 120.74 119.56 120.45 121.06 119.20 
XRE XLamp Cool White 55C 350 DUR011H 6 122.38 120.78 121.19 122.33 122.32 122.53 122.94 122.50 123.48 121.86 122.34 122.52 121.19 121.58 120.32 120.35 120.76 119.11 
XRE XLamp Cool White 55C 350 DUR011H 7 120.91 118.77 118.52 119.81 120.69 120.85 120.66 121.06 121.21 120.52 120.11 120.33 118.88 119.21 118.08 118.62 119.25 117.21 
XRE XLamp Cool White 55C 350 DUR011H 8 119.57 118.10 119.03 120.05 119.56 119.72 119.41 119.71 119.97 118.90 118.56 118.68 117.44 117.67 117.67 117.31 117.68 116.00 
XRE XLamp Cool White 55C 350 DUR011H 9 120.19 117.72 118.51 119.43 119.01 119.02 118.70 118.75 119.11 118.07 117.88 118.00 117.14 117.32 117.17 116.76 117.48 115.41 
XRE XLamp Cool White 55C 350 DUR011H 10 121.60 120.19 119.78 120.77 121.58 121.53 121.32 121.37 121.56 120.37 120.21 120.27 119.19 119.37 118.09 118.94 119.21 117.40 
XRE XLamp Cool White 55C 350 DUR011K 1 99.24 98.26 99.18 99.96 99.81 99.93 100.58 99.93 100.96 99.46 100.04 100.07 99.09 99.21 98.00 97.74 98.24 96.64 
XRE XLamp Cool White 55C 350 DUR011K 2 100.77 99.83 100.81 101.47 101.21 101.21 101.02 101.10 101.23 100.61 100.52 100.66 99.58 99.76 98.48 99.38 99.87 98.14 
XRE XLamp Cool White 55C 350 DUR011K 3 100.35 98.17 99.08 99.81 99.55 99.60 99.38 99.31 99.42 98.81 98.56 98.51 97.56 97.63 96.30 97.27 97.82 96.01 
XRE XLamp Cool White 55C 350 DUR011K 4 102.73 102.12 101.92 103.39 103.10 103.08 102.96 102.80 102.82 102.10 101.78 101.74 100.73 100.77 99.50 100.26 100.72 98.92 
XRE XL C l  Whit  55C 350 DUR011K 5 97 67 97 87 97 83 99 40 99 27 99 27 99 18 99 33 99 46 98 99 98 90 99 06 98 17 98 29 96 88 97 92 98 56 96 82 XRE XLamp Cool White 55C 350 DUR011K 5 97.67 97.87 97.83 99.40 99.27 99.27 99.18 99.33 99.46 98.99 98.90 99.06 98.17 98.29 96.88 97.92 98.56 96.82 
XRE XLamp Cool White 55C 350 DUR011K 6 101.04 100.58 100.74 102.20 102.09 102.24 102.04 101.94 102.01 101.40 101.08 101.02 99.88 100.07 98.69 99.67 100.13 98.40 
XRE XLamp Cool White 55C 350 DUR011K 7 98.79 98.89 99.08 100.51 100.43 100.53 100.41 100.28 100.56 99.90 99.72 99.79 98.50 98.81 97.63 98.61 99.08 97.35 
XRE XLamp Cool White 55C 350 DUR011K 8 101.24 101.75 101.38 103.27 103.13 102.92 102.94 102.96 103.05 102.29 102.08 101.97 101.34 101.37 100.01 100.82 101.22 99.43 
XRE XLamp Cool White 55C 350 DUR011K 9 102.19 101.46 101.58 103.02 102.82 102.88 102.67 102.59 102.56 101.92 101.52 101.51 100.11 100.41 99.22 100.27 100.78 98.99 
XRE XLamp Cool White 55C 350 DUR011K 10 99.18 97.31 98.19 98.90 98.72 98.80 98.64 98.53 98.60 98.11 97.80 97.79 96.63 96.94 95.72 96.67 97.21 95.34 
XRE XLamp Cool White 55C 350 DUR011M 1 97.48 98.37 97.86 98.88 100.06 99.95 99.34 99.90 99.39 99.17 98.16 97.85 96.90 97.03 95.27 94.95 94.70 92.33 
XRE XLamp Cool White 55C 350 DUR011M 2 97.16 95.95 95.58 96.73 97.90 97.74 97.14 97.68 97.53 97.50 96.67 96.47 95.82 96.20 94.84 94.80 94.77 92.85 
XRE XLamp Cool White 55C 350 DUR011M 3 96.73 97.69 96.73 97.86 98.14 98.62 97.99 97.73 98.05 97.70 96.80 96.71 96.16 96.15 94.79 94.59 94.48 92.50 
XRE XLamp Cool White 55C 350 DUR011M 4 96.29 94.96 95.40 95.92 96.28 96.17 96.18 95.83 96.14 95.24 94.99 94.91 93.75 93.92 92.45 92.65 92.85 91.06 
XRE XLamp Cool White 55C 350 DUR011M 5 97.11 96.56 96.16 97.05 97.36 96.96 96.77 96.75 96.81 95.72 95.40 95.02 94.03 92.96 91.41 90.94 90.65 88.58 
XRE XLamp Cool White 55C 350 DUR011M 6 97.56 97.30 96.89 97.95 98.07 97.80 97.67 97.79 97.74 96.79 96.56 96.29 95.54 94.86 93.43 92.95 92.93 90.94 
XRE XLamp Cool White 55C 350 DUR011M 7 97.11 96.35 96.47 97.24 97.62 97.40 97.45 97.17 97.31 96.51 96.03 95.92 94.93 95.81 94.40 94.21 94.24 92.00 
XRE XLamp Cool White 55C 350 DUR011M 8 95.08 94.82 94.64 95.48 95.96 95.81 95.69 95.44 95.45 94.62 94.42 94.20 93.21 94.19 92.85 92.84 92.92 90.83 
XRE XLamp Cool White 55C 350 DUR011M 9 96.43 96.11 96.06 96.76 97.10 97.18 97.14 96.79 96.93 96.08 95.62 95.41 94.54 95.41 93.85 93.98 93.96 91.31 
XRE XLamp Cool White 55C 350 DUR011M 10 96.64 96.18 96.06 96.84 97.05 96.96 96.86 96.57 96.76 95.89 95.55 95.48 94.46 95.36 94.01 94.14 94.26 91.79 

0 0 168 168 336 336 672 672 840 840 1008 1008 1176 
Product Lamp Color Temperature Drive Current (mA) BoardID Lamp Number ccx ccy ccx ccy ccx ccy ccx ccy ccx ccy ccx ccy ccx ccy ccx ccy ccx ccy ccx ccy ccx ccy ccx ccy ccx ccy ccx ccy ccx ccy ccx ccy ccx ccy ccx ccy 

XRE XLamp Cool White 55C 350 DUR011H 1 0.31780 0.33520 0.31776 0.33226 0.31697 0.33263 0.31722 0.33264 0.31755 0.33281 0.31698 0.33271 0.31685 . 3 . . 0 . . . 
XRE XLamp Cool White 55C 350 DUR011H 2 0.31781 0.33644 0.31725 0.33421 0.31706 0.33107 0.31517 0.32965 0.31622 0.33168 0.31691 0.33336 0.31670 . . . . . 
XRE XLamp Cool White 55C 350 DUR011H 3 0 31942 0 33512 0 31791 0 33385 0 31668 0 33310 0 31668 0 33329 0 31691 0 33356 0 31678 0 33338 0 31622 0 0 0 0 0 0 0 0 0 0 

A. A big table of numbers 
XRE XLamp Cool White 55C 350 DUR011H 3 0.31942 0.33512 0.31791 0.33385 0.31668 0.33310 0.31668 0.33329 0.31691 0.33356 0.31678 0.33338 0.31622 0.33063 0.31684 0.33208 0.31612 0.33220 0.31532 0.33017 0.31716 0.33070 0.31532 0.33136 0.31549 0.33005 0.31445 0.33010 0.31457 0.32997 0.31381 0.32777 0.31421 0.32928 0.31394 0.32842 
XRE XLamp Cool White 55C 350 DUR011H 4 0.31856 0.33609 0.32010 0.33708 0.31877 0.33541 0.31792 0.33452 0.31894 0.33480 0.31841 0.33545 0.31765 . 0 . . 9 . . . 
XRE XLamp Cool White 55C 350 DUR011H 5 0.32009 0.33523 0.31910 0.33556 0.31877 0.33484 0.31901 0.33440 0.31865 0.33454 0.31802 0.33301 0.31840 . 3 . . 3 . . . 
XRE XLamp Cool White 55C 350 DUR011H 6 0.31961 0.34096 0.32095 0.34111 0.31963 0.34097 0.31933 0.34038 0.32001 0.34062 0.31954 0.34064 0.31902 . 0 . . 3 . . . 
XRE XLamp Cool White 55C 350 DUR011H 7 0.32138 0.34430 0.32088 0.34325 0.32170 0.34259 0.32101 0.34215 0.32050 0.34179 0.32051 0.34245 0.31992 . 9 . . 5 . . . 
XRE XLamp Cool White 55C 350 DUR011H 8 0.31786 0.33375 0.31581 0.32791 0.31775 0.33182 0.31596 0.32934 0.31653 0.33019 0.31848 0.33025 0.31750 . . . . . 
XRE XLamp Cool White 55C 350 DUR011H 9 0.32359 0.34138 0.32158 0.33984 0.32154 0.33937 0.32134 0.33886 0.32155 0.33892 0.32234 0.33854 0.31970 . . . . . 
XRE XLamp Cool White 55C 350 DUR011H 10 0.32012 0.34131 0.32091 0.34271 0.32019 0.34240 0.31958 0.33965 0.32114 0.34173 0.31980 0.34179 0.31930 . . . . . 
XRE XLamp Cool White 55C 350 DUR011K 1 0.30957 0.32778 0.30914 0.32669 0.30949 0.32701 0.31002 0.32631 0.30779 0.32356 0.30833 0.32485 0.30905 . 1 . . 1 . . . 
XRE XLamp Cool White 55C 350 DUR011K 2 0.30992 0.32951 0.30882 0.32711 0.30791 0.32641 0.30857 0.32635 0.30895 0.32864 0.30881 0.32823 0.30907 . 5 . . 8 . . . 
XRE XLamp Cool White 55C 350 DUR011K 3 0.30350 0.31697 0.30341 0.31658 0.30273 0.31507 0.30347 0.31750 0.30373 0.31776 0.30289 0.31533 0.30290 . 2 . . 1 . . . 
XRE XLamp Cool White 55C 350 DUR011K 4 0.31022 0.32142 0.30911 0.32278 0.30926 0.32247 0.30907 0.31734 0.30959 0.32238 0.30864 0.32128 0.30760 . 8 . . 7 . . . 
XRE XLamp Cool White 55C 350 DUR011K 5 0.30857 0.32362 0.31059 0.32470 0.30763 0.32140 0.30733 0.32125 0.30902 0.32486 0.30923 0.32374 0.30881 . . . . . 
XRE XLamp Cool White 55C 350 DUR011K 6 0.30798 0.32173 0.30819 0.32251 0.30855 0.32226 0.30768 0.32186 0.30651 0.31797 0.30743 0.32071 0.30707 . 4 . . 4 . . . 
XRE XLamp Cool White 55C 350 DUR011K 7 0.30921 0.32296 0.30847 0.32159 0.30868 0.32210 0.30969 0.32021 0.30846 0.32166 0.30851 0.32180 0.30853 . 0 . . 5 . . . 
XRE XLamp Cool White 55C 350 DUR011K 8 0.30685 0.32063 0.30608 0.31987 0.30596 0.31986 0.30448 0.31690 0.30581 0.31964 0.30591 0.31919 0.30476 . 0 . . 1 . . . 
XRE XLamp Cool White 55C 350 DUR011K 9 0.30739 0.31953 0.30889 0.32023 0.30906 0.32094 0.30779 0.32131 0.30736 0.31982 0.30993 0.32126 0.30789 . 1 . . 9 . . . 
XRE XLamp Cool White 55C 350 DUR011K 10 0.30734 0.32060 0.30811 0.31969 0.30576 0.31847 0.30575 0.31866 0.30623 0.31929 0.30620 0.31930 0.30461 . . . . . 
XRE XLamp Cool White 55C 350 DUR011M 1 0.31256 0.31962 0.31371 0.31889 0.31042 0.31493 0.31159 0.31802 0.31067 0.31576 0.31207 0.31809 0.31067 . . . . . 
XRE XLamp Cool White 55C 350 DUR011M 2 0.31004 0.31810 0.31028 0.31906 0.30976 0.31760 0.31030 0.31857 0.31024 0.31903 0.31160 0.31842 0.31085 . . . . . 
XRE XLamp Cool White 55C 350 DUR011M 3 0.31113 0.31543 0.31193 0.31617 0.30998 0.31388 0.30924 0.31101 0.31166 0.31510 0.30926 0.31245 0.31130 . 1 . . 5 . . . 
XRE XLamp Cool White 55C 350 DUR011M 4 0.31545 0.32814 0.31662 0.32750 0.31562 0.32707 0.31469 0.32311 0.31369 0.32513 0.31533 0.32659 0.31454 . 9 . . 2 . . . 
XRE XLamp Cool White 55C 350 DUR011M 5 0.31444 0.32145 0.31482 0.32177 0.31412 0.32103 0.31475 0.32056 0.31411 0.32094 0.31514 0.32040 0.31417 . 4 . . 2 . . . 
XRE XLamp Cool White 55C 350 DUR011M 6 0.31571 0.32306 0.31514 0.32210 0.31314 0.31933 0.31482 0.32180 0.31429 0.32215 0.31407 0.32179 0.31339 . 2 . . 6 . . . 
XRE XLamp Cool White 55C 350 DUR011M 7 0.31137 0.31313 0.30908 0.30924 0.31156 0.31201 0.30922 0.31095 0.30870 0.30951 0.30924 0.31084 0.30871 . 6 . . 3 . . . 
XRE XLamp Cool White 55C 350 DUR011M 8 0.31557 0.31917 0.31275 0.31525 0.31265 0.31640 0.31207 0.31259 0.31313 0.31836 0.31058 0.31398 0.31363 . . . . . 
XRE XLamp Cool White 55C 350 DUR011M 9 0.31114 0.31388 0.31054 0.31281 0.30980 0.31116 0.31067 0.31250 0.31255 0.30988 0.30959 0.31083 0.31007 . 8 . . 2 . . . 
XRE XLamp Cool White 55C 350 DUR011M 10 0.31350 0.32077 0.31508 0.32276 0.31510 0.32203 0.31455 0.32093 0.31489 0.32162 0.31433 0.32023 0.31258 . . . . . 

B. Has no “Pass/Fail” criteria 
C. Really boring 
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D. All of the above… 



LM-80 is NOT… 
 

•	 Applicable to LED luminaires 
or lamps 

•	 Able to provide guidance for 
estimating or extrapolating 
LED lamp lumen maintenanceLED lamp lumen maintenance 
beyond 6,000 hours 
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LEDs Last Forever!! [under ideal conditions] 

Well-designed systems with Lighting-class LEDs at Well designed systems with Lighting class LEDs at 
low TA, TJ will run a very, very long time… 
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Supplier LED Lamp Lifetime Projection 

There’s Nothing Magic about 50 000 hoursThere’s Nothing Magic about 50,000 hours 
• Models err on the conservative side 
• As much as we’d like it, there is no “one-number” answer 

(like CRI) 
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Standards in Development – TM-21 

• IES is currently 
developingp g  
a supplemental 
document to 
LM 80 ll d TM 21LM-80 called TM-21 

• TM-21 will utilize 
LM 80 data to provideLM-80 data to provide 
mathematical models for 
predicting LED lamp lumen LED Lampsp g 
maintenance 

• TM-21 is still 3-6 months away from adoption 

p 
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LED Lifetime Is Irrelevant 

System Lifetime is What Creates Value 

Heat Sink: Linchpin of the entire system. 

D i  C l h k 

Heat Sink: Linchpin of the entire system. 
If this is poorly designed, all the other 
components can be compromised 

Driver: Currently the weakest 
point of the system, but the big 
companies are working on this 

LED Lamps: Practically never 
fail; depreciate very slowly in a 
well-designed system 

Optical Components: Can 
(rarely) yellow over time and 
lose light; system design choice 

Copyright © 2010, Cree, Inc.     pg. 9 
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“Blue” Light Controversy 

“ bluish light produces high levels of light pollution with…bluish light produces high levels of light pollution with 
significant environmental impact. Short wavelength light 
also increases sky glow disproportionately. In addition, 
blue light has a greater tendency to affect living 
organisms through disruption of their biological 
processes that rely upon natural cycles of daylight and 
darkness, such as the circadian rhythm. …Developers of 
light sources should be required to refine their productslight sources should be required to refine their products 
to limit blue light at wavelengths shorter than 500 nm.” 

- IDA 10/7/2009 

I  t  t  d  l  t  i  th  l  t  12  th  Important developments in the last 12 months
 

•	 Release of IDA’s Model Lighting Ordinance 
 

DDevellopment of “Outddoor Whi  White”  LED  ” LEDs
•	 f  “O  

• 	 Better Understanding of reflectivity as a function of 


wavelength 
wavelength 

•	 …on the horizon: TM-12 
Copyright © 2010, Cree, Inc.     	 pg. 10 



  

  

       

Model Lighting Ordinance (MLO) and TM-15 

LZ0 LZ1 LZ2 LZ3 LZ4 

>2MH B0 B1 B2 B3 B4 

B
ac

kl
ig

h
t 1-2 MH B0 B1 B2 B3 B3 

0.5-1 MH B0 B0 B1 B2 B2 

<0.5 MH, 
adjacent to street B0 B0 B1 B2 B2 adjacent to street 

<0.5 MH B0 B0 B0 B1 B2 

Up-light U0 U1 U2 U3 U4 

Glare G0 G1 G2 G3 G4 

IESNA TM-15-07: Backlight, Uplight, 
and Glare (BUG) Ratings 

Glare G0 G1 G2 G3 G4 

IDA Model Lighting Ordinance, p.22 

• IDA’s main concern is about the 2.5x “Rayleigh Scattering” effect 
short wavelength light has at the 80-110˚(“BVH”, “FVH”, “UL”) 
angles 
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• IDA’s recently published MLO now addresses this 
•  LED fixture design to TM-15 and the MLO is straight-forward 



 

  

       

“Outdoor White” LEDs 

• LEDs can be produced in 
literally ANY CCT 

•  Nothing magic about 6000K 

“Typical” 150W HPS 
Equivalent LED System 

100 No LPW 
Penalty! g g 

• 6000K became popular because 
it was the most efficient CCT; 
made the business 70 

80 

90 

/ C
R

I 

case/payback look better 
–  Fewer LEDs, fewer optics, smaller, lighter 

systems… 

i i h 

50 

60 

ys
te

m
 L

PW
 / 

• New innovations have 
eliminated the trade-off of 
efficacy for CCT 

LED  t  t  li hti  h  hi h  ffi 
20 

30 

40Sy
 

–  LED street lighting now has a high-efficacy 
option at 4300K: so-called “Outdoor 
White” 

• The technical path to high-
0 

10 

6000K 4300K 3000K 2700K 
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efficacy 3000K is not 
obvious 

6000K 4300K 3000K 2700K 
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“Blue Light” Spectral Comparison 

Lamp Type % Energy 
<500nm<500nm 

Metal Halide 34% 

Cool White LED 31% 

Mercury Vapor 27% 

T8 Fluorescent 22% 

Outdoor White LED 20% 

Cool White LED 6000K 
Outdoor White LED 4000K 
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Metal Halide 4000K 
Outdoor White LED 4000K 



 

       

  

Paved Surfaces Reflect 50% Less “Blue”* 

Paved Surfaces 
Reflect 50% Less 

“Blue” light* 
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* A Sustainable Approach to Outdoor Lighting Utilizing 
Concrete Pavement, Portland Concrete Association, 2009 



       

Glimpse of the Future for Dark Skies… 
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Working Together On The Top Priorities 

• Eliminate up-light with traditional 
or LED luminaries per TM-15 
(“BUG” ti )(“BUG” rating) 

• Broad adoption of IDA’s Model 
Lighting OrdinanceLighting Ordinance 

• Reduce overall outdoor lighting 
levels by recognizing andlevels by recognizing and 
standardizing some version of the 
unified system of photometry work 
led by the Lighting Research Center 
at RPI* (TM-12 working on this) 

li h d i i i h bl 
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–  ~50% light and energy savings waiting on the table… 

http://www.lrc.rpi.edu/programs/solidstate/assist/pdf/AR-VisualEfficacy-Jan2009.pdf * 



   

 

        

 

       

  

Energy Star for Outdoor Luminaires 

• It’s a jungle out there 
•  Cities, commercial, and 

university buyers areuniversity buyers are 
bombarded with many 
confusing product claims from 

d  h  h  d  f  b  fvendors they never heard of before 
–  Some they will never hear from again… 

• Energy Star stands to become a defacto “Good• Energy Star stands to become a defacto Good 
Housekeeping Seal” for the commercial space, but 

1. EPA has to accelerate the efforts 
t  d  bli  ti  f  th  towards publication of the 
criteria for this program, and 

2. EPA needs to forge relationships 
t th  M  i  i  l  d  U  i  it  

Copyright © 2010, Cree, Inc.     pg. 17 

at the Municipal and University 
levelDOE proposal on Fitted-Target Efficacy 

(FTE); currently being reworked… 



      

 

 

       

Summary 

• Don’t confuse LM 80 with LED lamp lifetime• Don’t confuse LM-80 with LED lamp lifetime 
• When TM-21 is complete we will have a tool to predict 

LED lamp lifetime, butp , 
• Don’t confuse LED lamp lifetime with luminaire lifetime 
•  “Blue” Light is not the controversy it once was, 

mitigated by: 
–  Reduce the problem up-light via adoption 

of IDA’s MLO & TM-15 (“BUG” rating) 
R l  

( 
iighh 

g)  
–  2x reduction in sub-500nm SPD by 

new “Outdoor White” (4300K) LED lamps 
– 2x reduction in reflected sub-500nm SPD 

2.5x worse for 

Rayle
Scattering 

“blue” light 
–  Potentially another ~2x reduction in 

overall light levels by TM-12 

• Energy Star for Outdoor lighting can be a “Goodgy g g 
Housekeeping Seal” for the Commercial and Industrial 
market 
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