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DLC

• Intent of the DLC’s hort specs
• Single minimum performance threshold for any hort application

• Use today’s standards and metrics, with an eye to tomorrow’s knowledge

• Explicitly aiming to collect more data to inform future spec refinements 
beyond the current scope

• Common tripping points
• LM-80 / TM-21

• Drivers

• What have you seen so far?
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“Where Are My Hort Fixtures?!?!”
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Finding The Flux
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Spectrum Stats
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Power Pools
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Application . . . Angles?
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Miscellaneous 
Morsels

• 18 manufacturers

• 30% use a fan for cooling

• 10% are tunable

• 1 single distribution pattern
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Emerging Technologies & Services

Vision: Create a beneficial future with Vermonters by 
developing significant new technologies and services.

New Ideas

Idea Review/

Consolidation

ETS 
Suite of 

Work

Prioritization Approach 
Applied

Efficiency 
Vermont 
Offering

1 - 10 years



Indoor Agriculture

• Background on market and future increase expected
– Cannabis legalization

– Food Insecurity

– Farm to Table movement

– Climate Resilience

– Utility needs

• Customer types & programs
– Commercial – custom analysis depending on systems and plants

– Residential – $100 mail-in rebate for LED grow light in 2019 and other 
rebates



Cannabis Legalization - 2019

~24% of Americans living 
under legalized 

recreational marijuana

Urbanization 
movement – to cities 

& away from 
Northeast



Food Security –
Netherlands Case Study

• 2nd exporter of food globally 
behind US – 270x less land 
mass

• By 2050, the Earth will be 
inhabited by 10 billion 
people, today = 7.5 billion

• “…more food in the next four 
decades than all farmers in 
history have harvested over 
the past 8,000 years”

Photo by Luca Locatelli on assignment for National Geographic

https://www.nationalgeographic.com/magazine/2017/09/holland-agriculture-sustainable-farming/



Westland

Photo by Luca Locatelli on assignment for National Geographic



Farm to Table Movement



Climate Resilience



Changing Utility Needs

• Filling the void after screw-
based lighting

• Underserved markets 
– low income & renters

• Creeping baselines

• Attention to grid health & time 
of use instead of overall 
reduction



Commercial Customers



Commercial Customers

• Technical assistance

• Custom savings analysis

• Right-sizing of building systems

• Supply chain training through EEN

• Rebate$ for saving energy 

– upgrade LEDs, pumps, HVAC, controls, 
dehumidification, building/greenhouse envelope



Residential Customers

HPS 
600W

Ballast 
65W

Dehumidifier 
300W

Fan 
100W

Heat pump 
500W

1,065W
12.5 hrs/day
$0.17/kWh

= ~$70/month (no HP)



Residential Customers
• Education – Residential Grower’s Guides

• Technical assistance

• Supply chain training through EEN

• Rebate$ for saving energy
– $100 LED Grow Light fixtures that meet DLC 

requirements online rebate launched April 1st

– $40 ENERGY STAR dehumidifier online rebate

– $300-$400 for ductless mini-split heat pumps

– $100 rebate for smart thermostats





Online Rebate



Online Rebate

• Wattage replaced (write 0 if new grow space)
• Growing cycles/year
• Cooling provided in grow space?
• What we don’t ask: What are you growing?





Savings Characterization Bins

Fluorescent Tube 
Fixture →

LED Grow Bar/
Panel

400W HPS →
Low Output 

LED Grow Light

600W HPS →
Mid Output 

LED Grow Light

1000W HPS →
High Output 

LED Grow Light

75W

190W

345W

640W



Thank you!

Lauren Morlino
Emerging Technologies & Services Manager

lmorlino@efficiencyvermont.com

mailto:lmorlino@efficiencyvermont.com
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Why should we care?
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Product Legitimacy

Utility Incentives

Energy 
Savings

… but not just any ol’ time kWh savings

Customer 
Service

Electrification

… but not that Ma Bell customer service

… but not that ol’ timey electrification

Utilities

Horticultural 

Lighting 

Industry

Market Share



Things ain’t what they used to be… 

low wholesale power prices are depressing near term EE 
investment

Lack of major federal standards on the horizon

Utilities comfortable with required EE savings targets
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Peckin’ Shell Silverstein

Why should utilities bother to invest in 
horticultural  lighting?

Butters Scotch as 
Professor Chaos

What’s different today vs. past decade?



Vogue in Utility Land

Savings wise: 

Priority to EE targeting utility peak

Program wise:

Diversification from just lighting

Emphasis on Customer Touch

Penny-wise:

technologies which enable efficient load 
growth
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Indoor Ag Projects:

Operate 18-24 hours a day

Have lighting & HVAC potential

Are energy intensive 



Why utilities should invest in horticultural lighting…
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Energy Savings
that Matter

now

later

HVAC & Lighting

Time of Use & Load Shift 
Opportunities

Elite Customer Service

Helps utilities maintain 
regulated monopolies

Next Generation 
Electrification

Keeps electric utilities in business

Reduces CO2 emissions



Mind the Education Gap

… In the absence of good information – any information will be used to 
support business decisions… 
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Photo courtesy RII

Utilities are great at

Trade Ally Networks

Industry Engagement

Developing Tools & Resources
LDL Lighting Controls Workshop

What happens when an industry  lacks objective standards? 



“Hype” perbole, an Industry Sans Standards 
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The Quest for Knowledge…

The Ol’ School

or

The YouTube



YouTube You-n’versity
% of U.S. Adults who use YouTube who say the site is VERY important when it comes to…

38Link to Pew Research Study

0 10 20 30 40 50

Understanding things 
happening in the world

Deciding whether to buy a 
particular product

Just passing the time

Learning how to do new 
things

Enrollment

1.3 billion users

5 billion view / day

300 hours content loaded 
every  minute

https://www.pewinternet.org/2018/11/07/many-turn-to-youtube-for-childrens-content-news-how-to-lessons/?utm_source=AdaptiveMailer&utm_medium=email&utm_campaign=11-6-18 Youtube content&org=982&lvl=100&ite=3395&lea=786973&ctr=0&par=1&trk=
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The BEST of…

The Experts

Top # Lists

Science Stuff
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Almas Matter

“That’s Mr. Professor to you…”



Elite Utility Customer Service

Seattle City Light
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“…Supporting Customer Needs –

Not Chasing kWh targets”

Customer Energy Solutions Division

Industry 
Partners

A bunch of 
them

Additional
Stakeholders



Get Up, Get On Up…

• QPL Product Demonstration

• Outreach & Support to Cultivators

• Leverage and Support Industry Partners
• Resource Innovation Institute
• DLC’s Horticultural QPL

• Amplify Trusted Information
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LDL Plans for 2019



Recommendations to Utilities

• Support Indoor Agriculture Projects

• Migrate Indoor Ag projects out of C+I Lighting
• Require DLC Hort. QPL 

• Leverage & Support Resources with National 
Impact
• Resource Innovation Institute

• DLC’s Horticultural QPL
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Recommendations to Industry

• Participate in the Big Debate

• Put up with Utilities… despite all their faults

• Don’t go all secret sauce… this is your electric vehicle moment

• If your company makes a horticultural product – or sells chips to OEM 
products – take interest
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Big Thanks
John A. Wilson

Lighting Design Lab – Seattle City Light

John.Wilson@seattle.gov

mailto:John.Wilson@seattle.gov


Fluence Bioengineering
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Fluence Operations
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Horti Lighting Market – by Segment 
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Greenhouse |     Indoor     |     Vertical 
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Greenhouse |    Indoor     |     Vertical 
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Greenhouse |     Indoor     |     Vertical 
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Lighting 101 – Commercial Lighting to Horticulture
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Typical PPFD Requirements 

Do the math!
Lettuce needs about 30x more light than office 

spaces do… 
Cannabis needs 70-120x more light!

…Imagine what that means in terms of load to the grid.



Market Outlook…   How much energy are we talking about? 
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Legal cannabis cultivation in the 
U.S. consumes an estimated 1.1 
million megawatt hours (MWh) 

of energy… 

That’s enough to power 
92,000 homes for a year –
the size of Anaheim, CA!

*Based on data collected from 100+ facilities by Resource Innovation Institute, 2018



US Cannabis Market – Trajectory
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162% increase from 2017 to 2022

Source: New Frontier Data



Our True Customer… 
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Environmental Conditions
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• Temperature

• RH/Humidity

• Carbon Dioxide (CO2)

• Light

• Water 

• Nutrient Levels (EC)
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What Factors are Most Important for your 
Lighting Design?
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1. Intensity (depending on growth phase) – PPFD, or, how many µmol are you getting? 

2. Uniformity – Form Factor & Fixture Spacing for even photon distribution

3. Energy Use – Efficiency on the front end equals operational efficiency for your bottom line

4. Spectrum – Select spectrum for whole plant health and for your cultivators visual acuity

5. Lifetime – Fixture quality has a direct relationship to how long it will last 

6. Cost!  - yeah, I said it … which is why we’re talking about rebates and DLC ☺



Intensities – PPFD Overview
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Designing for Uniformity
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HPS Layout LED Layout



Energy Use – Efficacy  

64



Spectrum
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Purple LED



Understanding Lifetime
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Baseline Fixture Crosses for Conversion to LED…
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Common “Base-case” fixture types used in the field include:

• Flowering:

• DE & SE HPS – 1000W / 600W

• Vegetative (where applicable):

• CMH – many different wattages

• T5HO – 2, 4, 6 & 8-lamp 

• Propagation:

• T5HO

• Incandescent

Example of Baseline conversions and projected kWh savings 

Flowering, GH →

Flowering, Indoor →

Vegetative →

Propagation →



The Amplified Farms Retrofit Study – Indoor Cultivation
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Overall Findings…
- Energy use from lighting alone was 40% reduction

- Total Energy use overall went down 18% in Round 1, and 25% in Round 2 (from lighting, 
HVAC, etc combined)

*Amplified Farms Indoor Lighting Horticultural Study; SMUD, 2017



The Eco Firma Farms Study – Economics of Efficiencies 
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*Eco Firma Farms Case Study; ETO, 2017 



Utility Incentives + DLC
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Custom

Application

LM79
LM80
ISTMT

testing….

Custom

Application

DLC      

Prescriptive

Application

Prescriptive

Application



What Customers Want

LED’s can cost up to 3-5x what legacy solutions cost
- Ex… (1) DE 1000W HPS = ~$350   /   (1) ~600W LED = $1,000-$1,500  !!

➢ $0.05/kWh = ~$100-120 … = ~10% off price    

➢ $0.10/kWh = ~$200-240 … = ~20% off price    ☺

➢ $0.15+/kWh = ~$300-260 … = ~30% off price  🙌
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Q & A
Corinne Wilder

Director, Global Business Operations
Fluence Bioengineering

Phone:   615-828-0668
Email:   corinne@fluence.science



Thank you!
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Discussion Session 
Commercial Break


