
How to select LED bulb to 
replace HPS bulb 

Need to match human visual perception of night brightness (scotopic 
vision) instead of matching daytime perception (photopic vision) 

measured by light meters intended for use with photographic cameras  
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Incandescent Bulb Label 
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CFL Bulb Label 
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Home Depot LED Bulb Selection 
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LED Color Range 
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LED Color Range 
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Human Eye 
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Human Retina Rods and Cones 
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Cone Vision (Photopic) 
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Rod (Scotopic) and Cone (Photopic) 
Sensitivities 

6/22/2016 EBernal 11 



Incandescent Bulb Spectrum (5000 K) 

6/22/2016 EBernal 12 



HPS 
Color 

Sodium Street Lamp Spectrum (HPS bulb) 
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White LED Color Spectrum 

6/22/2016 EBernal 14 



6/22/2016 EBernal 15 



http://eetd.lbl.gov/sites/all/files/publications/lbl-30844.pdf 
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How to select LED to replace HPS (yellow) 
street bulb 
• A 100 watt HPS100 bulb produces 9500 lumens of yellow light (2700K) for which human night vision has very 

low sensitivity 

• For a 3000K LED divide lumens by 2; for 4000K divide lumens by 3 

• Equivalent LED lumens need to be 
• 4800 for 3000K  demo luminaire at parking lot corner of Galiano and Giralda 
• 3200 for 4000K  demo luminaire at parking lot corner of Galiano and Giralda 

 

• For Luminoso LED with efficiency of 110 lumens/watt, we need 
• 44 watts for 3000K   45 watt CB45 available for ~$75 
• 30 watts for 4000K   36 watt available for ~$75 

 

• http://api.icentera.com/v2/getfile.aspx?f=D32728F9CB036C10E8AA08E6530E2A7171E1C8F43C33D8B28862
391B2443F022B4311DA97912DF88 

• http://www.lrc.rpi.edu/researchAreas/pdf/GrotonFinalReport.pdf 

• http://www.hoveyelectric.com/hovey-electric-power-blog/bid/73956/Scotopic-vs-Photopic-Vision-How-
Your-Eyes-Perceive-Light-Quality 
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Benefits of Switching from Yellow HPS to 
3000-4000K LED bulbs 
• Lower energy consumption 50% Reduce carbon footprint 

 

• Improve color rendering  Clearer night vision for law enforcement 

     Lower light pollution 

 

• Reduce maintenance  Relamp every 5 years v 1 year 

     Reduced lights out 

 

• Reduce cost    PW assumes relamping for 583 v 106 now 

     By spending more on metering 

     By switching to PL-1 tariff (?) from SL-1 
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Option 1  $180 per Arcadian pole 

1.Remove ballast assembly 
 
2. Replace HPS with LED bulb 
    using licensed electrician following 
    National Electrical Code (NFPA 70) 
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HPS Replacement 

6/22/2016 EBernal 20 



Option 2 $1505 per Arcadian pole   
     

Replace entire luminaire with 
new UL approved LED one 
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UL Certification Mark for Luminaries 

• Means that the luminary has been designed and manufactured with 
components that minimize the risk of electric shock or electrically 
originated fire hazard. 
• Wire insulation, electric sockets, other components 

 

• Upon initial purchase of luminary, it insures that the product meets 
well defined safety standards, per above 

 

• Irrelevant for modifications to existing luminaires modified by 
licensed electrician following the  national electrical code NFPA 70 
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LED Conversion cost per pole (conservative) 
replace HPS70 with 45Watt LED in Arcadian Acorn and KIM 
fixtures 

Item  Per FPA70($) Per UL ($) 

LED bulb 80 80 

Luminaire 1,325 

Labor 100 100 

TOTAL 180 1,505 

TOTAL for 583 poles  105,000 877,000 

Metering1 180,000 116,000 

Total with Metering 285,000 993,000 

1. Assumes 1 FPL meter per 10 light poles, at average cost of $3,000 installed cost per meter 
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HOT – safety risk HOT – safety risk 
 

HOT – safety risk 
 

Contains mercury 

Annual replacement Annual replacement 
 

Annual replacement 
 

10 yr 

60 Watt Incandescent Bulb replacement  
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THE END 
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Human Night Vision poorly matched to HPS 
lighting 
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HPS Color 
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HPS Color 

Peak Day 
Vision Color 

Peak Night 
Vision Color 
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           Blue             Green          Yellow           Red  
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Applicable Compliance Standards 

• UL 1598 
• Standard for Luminaires Edition: 3rd  

Underwriters Laboratories / 17-Sep-2008 / 304 pages 

• UL 1598C  1st Edition, May 31, 2011 
• OUTLINE OF INVESTIGATION FOR LIGHT-EMITTING DIODE (LED) RETROFIT 

LUMINAIRE CONVERSION KITS  
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Luminoso CB45 
 UL approved LED  
Corn Bulb 

• Approved to UL1598C 
• Use in enclosure 
• High humidity 
• Hor or vert installation 
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Luminoso CB45 UL Compliance 
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2016 Budget for LED Conversion 

• $912K (?) 

• Language of resolution or budget line item restricted to “street lights”, 
or City owned lights? 
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