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£30%

%E1

LEDTRAT 5 R B S HP T8 T R B A XTI 77

e
Tl Tk
. . vs2014 v.s.2014
HUIRGEA L1 SR = AR
2012 Baseline!  3-lamp F32 T8 (89 IpW) 88 - --
w/ 0.88 Ballast
2014 Baseline™  3-lamp F32 T8 (89 IpW) 84 -- --
w/ 0.88 HE Ballast
2018 Baseline”  3-lamp F32 T8 (92 IpW) 81 - --
w/ 0.88 HE Ballast
HPTS8 3-lmap F32 T8 High 75 9 11%
Lumen w/ 0.77 HE Ballast
3-lamp F28 Reduced Watt 66 18 21%
w/ 0.77 HE Ballast
LED 2015 LED 2x4 Troffer, 46 38 45%
5200 lumens" 112 IpWit
2020 LED 2x4 Troffer, 40 44 53%
5200 lumens" 131 IpW
2025 LED 2x4 Troffer, 33 51 60%
5200 lumens™ 156 lpW*
LED + 2015 LED 2x4 Troffer, 28 56 66%
£ ] 5200 lumens" 112 IpWit
2020 LED 2x4 Troffer, 24 60 71%
5200 lumens" 131 IpW=
2025 LED 2x4 Troffer, 20 64 76%

1l

iv

5200 lumens™ 156 IpW*

A 3-lamp T8 configuration was selected based on Efficiency Vermont proj-
ects from 2000 — 2015 where the average number of lamps per fixture is
29

2009 General Service Fluorescent Lamp DOE Rule (effective 2012)
established 89 ipW efficacy standard for 4’ T8 fluorescent lamps.
http://www.appliance-standards.org/node/6802

2011 Fluorescent Ballast DOE Rule (effective 2014) established efficiency
standards fluorescent ballasts. http://www.appliance-standards.org/
node/6811

2015 General Service Fluorescent Lamp DOE Rule (effective 2018)
establishes 92.4 ipW efficacy standard for 4’ T8 fluorescent lamps.
http://www.appliance-standards.org/mode/6802

Fluorescent wattages based on Xcel Energy Input Wattage Guide.
http:/fwww.xcelenergy.com/staticfiles/xe/Marketing/MN-Bus-Lightning-
Input-Wattage-Guide. pdf

Equipment costs based on Efficiency Vermont past projects; labor costs
assume Y2 hour per fixture at $50/hour; future LED costs are based on
2014 DOE Energy Savings Forecast of Solid-State Lighting in General

vil

viil

Xi

TEHEF A

fetidii ERA A $/kWh AL RA
$15 $100 $1.67  $1L11 $0.03 $0.23
$15 $100 $0.83 $5.56 $0.02 $0.11
$115 $200 $3.06 $5.32 $0.06 $0.11
$62 $147 $1.40 $3.32 $0.03 $0.07
$30 $115 $0.60 $2.28 $0.01 $0.05
$190 $275 $3.41 $4.94 $0.07 $0.10
$114 $199 $1.91 $3.33 $0.04 $0.07
$69 $154 $1.09 $2.42 $0.02 $0.05

Ilumination Applications. http:/energy.gov/sites/prod/files/2015/05/f22/
energysavingsforecast14.pdf

5200 lumens is approximately equivalent to a 3-lamp “800 series”
89 ipW T8 (3 lamps x 2710 means lumens x 0.88 ballast factor x %72
fixture efficiency)

Average efficacy of DesignLights Consortium Premium Tier LED 2x4
Troffers as of Nov. 2015. http:/Avww.designlights.org/qpl

2020 efficacy forecast per 2014 DOE Energy Savings Forecast of Sol-
id-State Lighting in General Illumination Applications. http://energy.gov/
sites/prod/files/201505/f22/energysavingsforecast14.pdf

2025 efficacy forecast per 2014 DOE Energy Savings Forecast of Solid-
State Lighting in General Illumination Applications. http:/energy.gov/
sites/prod/files/2015/05/f22/energysavingsforecast14.pdf

Wireless integrated controls (occupancy, daylight, task tuning) can save
39% of lighting energy per LBNL Wireless Advanced Lighting Controls
Retrofit Demonstration. http://www.gsa.gov/portal/mediald/227615/
fileName/Wireless_Advanced_Lighting_Controls_Retrofit_Demo_
FINAL_508-0629

77. &E1%k B Dan Mellinger,f’@%@%%ﬁﬁﬁ/&ﬂ PO 2 R0 FEF W B A F BN RHAT T R EH: Mellinger,

D. (2013, July 15). A New Dawn in Efficient Lighting: The Future of Efficiency for Businesses. Burlington, VT: Vermont Energy Invest-

ment Corporation.
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