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Welcome!
Agenda

Introduction
ASHRAE Level 1 Audits

— ldentify Energy-Savings Opportunities

Bryan Baker

Engineering
Supervisor

— Bill Analysis, Benchmarking, & End-Use Breakdowns

— Sample Report

More Than Just Audits * Lead CR engineer for Colorado,
New Mexico, and Minnesota programs.

— Project Advising
— Bid Solicitation & Proposal Reviews « 9+ years at CLEAResult
— Rebate Support & Processing implementing energy efficiency
— Referrals to Other Relevant Programs programs for Xcel Energy.
* Program Resources - B.S. in Electrical Engineering

.- Q&A




ASHRAE Level 1 Audits

Q

An engineer will perform an on-site (or virtual) assessment of your facility to
identify both capital and low-cost / no-cost energy-saving opportunities.

Small businesses may also qualify for direct installation measures such as free
LED lamps (bulbs), smart thermostats, and faucet aerators.

A written report is delivered after the - Detailed Facility Description
assessment, report review conducted, - Bill Analysis

and any needed fO||OW-up support - Benchmarking & End-Use Breakdowns
provided to the business. - Energy-Saving Opportunities

(with detailed cost and payback estimates)



Sample CSA Report

Xcel Energy Rep
Energy Efficiency Specialist

Xcel Energy
1414 West Hamilton Ave - PO Box 8
Eau Claire, YW 54701

Business Name
Energy Analysis Report

Business Address

Customer Contact

XcelEnergy-

Prepared on behalf of
Xcel Energy by:

CLEAResult

CLEAResult Auditor
Energy Analyst

CLEAResUlt
3461 Ringsby Ct., Suite 420
Denver, SO

¥l Energy Analysis Report — Business Name
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Sample CSA Report

Calculated Savings Opportunities

All energy savings estimates are based on facility provided information and assumptions of typical energy use. For
quantified savings potential, a detalled study of the system, Including measured data collection would be required.
Additionally, project costs presented in this report are estimates based on consumer reference data. For detailed
project costs, it is recommended to obtain a quote from the appropriate contractor or vendor,

CS0-1: LED LIGHTING

Lights at this facllity consists of T8 two and three lamp troffers and
T12 four lamp troffers. The analysis below (Exhibit 6) assumes
Type B LED bulb replacements for all T8 tubes and full fixture
replacements for the T12 troffers. The analysis on the next page
(Exhibit 7) contains analysis for a full LED fixture replacement for
both T8s and T12s.

Upgrading to long-lasting, high-efficiency LED fixtures and lamps
can help reduce Eenergy use, lower replacemem & maintenance
cosis, and improve the light quality in your business. Additional
savings can be achieved by installing Networked Lighting Gontrols
(NLC) in conjunction with an LED upgrade.

The expected useful life (EUL) of a measure indicates how long the
installed measure will continue to deliver energy savings to the
facility. For this measure the EUL is 13 years, the estimated annual
energy savings is 30,903 kWh/yr, and the estimated peak demand
reduction is & kWiyr. The full business case is presented below.

The Type B LED replacement tubes qualify for Xcel Energy’s Business LED Instant Rebate program, where eligible
rebates are applied at the point of sale when purchased from a Participating Distributor. Please contact Jane Harris
(303-446-7888 / Jane Harris@CLEAResult.com) for assistance in connecting with a Participating Distributor.

Consider retrofitling the existing fluorescent T8 and fluorescent T12 lighting with LED fixtures, retrofit kits, or
replacement lamps. An Xcel Energy lighting specialist can help connect you with a participating contractor/distributor,
review bids, and assist with your lighting rebate application after project completion.

Exhibit 6: Estimated measure savings and resulting business case

Electrical Savings 30,903 KWhiyr Estimated Project Cost 13328 §
Demand Reduction 6.2 PeakkW Energy Cost Savings 3,792 Siyr
Natural Gas Savings 0 Thermsiyr Potential Incentive 2852 §
Effective Useful Life 13 years Simple Payback (after incentive) 2.80 years

CSO0-2: HVAC UNIT REPLACEMENT

The existing equipment is comprised of twenty-two rooftop units
(RTUs) with varying cooling capacities, manufacturers, and
manufacture dates and had an estimated total cooling capacity of
98-tons. The RTU manufacturers included Carrier, York, Inner City,
ICP, Rheem, and Reznor and had manufacture dates ranging from
1990 to 2017. The analysis below assumes an incremental project
cost of high efficiency RTU replacements of the six RTUs
manufactured between 1990-1998 manufactured by York, Carrier,
and Inner City, all with cooling capacities of 5 tons or less.

High-efficiency units are available now that can provide significant
energy savings, improve occupant comfort, and reduce energy
costs.

The expected useful life (EUL) of a measure indicates how long the

installed measure will continue to deliver energy savings to the

facility if adequate routine maintenance is performed as required.

For this measure the EUL is 20 years, the estimated annual energy

savings is 3,030 kWh/yr, and the estimated peak demand reduction is 1 kW/yr. The full business case is presented
below.

Incremental project cost represents the difference between replacing your existing equipment with a high efficiency
model vs standard efficiency model; the full project cost may be significantly higher. Savings estimates are similarly
calculated, and actual energy & bill savings may be larger If your existing equipment is below current efficiency
standards.

These units are approaching or are at the end of their intended useful life. Consider developing a plan to replace
them with cost-effective high efficiency equipment.

Exhibit 8: Estimated measure savings and resulting business case

ness Case

Electrical Savings 3.030 kWhiyr Estimated Project Cost 3,768 $
Demand Reduction 08 Peak kW Energy Cost Savings 372 Slyr
Natural Gas Savings 0 Thermslyr Potential Incentive 0Ss
Effective Useful Life 20 years Simple Payback (after incentive) 10.10 years




More Than Just Audits

« Our expert energy efficiency advisors can help you prioritize
projects, connect with participating trades, review bids, and
provide rebate support.

. ¢ xxx . .
_@_ Lighting & Controls —1 Food Service Equipment

{jj;[] Motors & Drives ﬁ Refrigeration

—] HVAC
0 *




More Than Just Audits, Continued

* We work closely with Xcel Energy’s other program teams and can
help connect you with our other offerings.

— Multifamily Building Efficiency

— Compressed Air Studies

— Steam Trap Surveys

— Data Center Efficiency & Design Assistance
— Solar*fRewards & Windsource Subscriptions
— EV Solutions

— Energy Efficiency Financing



Program Resources

Enrollment / General Questions:
XcelEA@CLEAResult.com
(855) 839-8862

Mark Barckholtz | Senior Energy Advisor
Mark.Barckholtz@CLEAResult.com
(303) 446-7875

Bryan Baker | Engineering Supervisor
Bryan.Baker@CLEAResult.com
(720) 536-0522

Lauren Foster | Associate Product Portfolio Manager
Lauren.K.Foster@xcelenergy.com
(719) 271-2725
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Xcel Energy Business
Energy Assessment Program

What is it? What can it do for me?

@ Xcel Energy’




Business Energy
Assessments

Agenda:

» What is the Business Energy
Assessment (BEA)?

» Who does this serve?
» \What are the benefits?
» Examples



Types of Assessments

»Small Business Energy Solutions

»Outdoor Agricultural Energy
Streamlined Assessment

»Indoor Agricultural Energy Streamlined
Assessment

»Commercial Streamlined Assessment




Why Get a Building Assessment?

Customized facility energy assessments for Xcel Energy

customers.

o,

Get ideas to
solve building
problems and

plan for

Investments

v/

Meet building
performance
standards or
building
certification

=

o]

Save operating
costs and get
maximize rebates
and tax incentives



BEA Program Process

®

vE\BA&

APPLY FOR DISCOVERY WHOLE- HVAC TUNE-UP CUSTOMIZED IMPLEMENTATION
ASSESSMENT CALL BUILDING ON- ENERGY SUPPORT
SITE ROADMAP

ASSESSMENT



Energy Roadmap

» Historical Energy Consumption
Analysis

» Equipment replacement options

» Low Cost/No Cost Adjustments,
summary of implemented measures

» Estimated costs to make energy
upgrades or improvements

» ROI + rebates
» EUI Impact




Flexible
Approach

* Energize Denver
Ordinance

* City of Boulder
Building Performance
Ordinance

» Assess Specific
Projects



Example Facility — Medical Office Building

Energize Denver EUl Targets 140.0 * High energy
120 Ul Now meimTagets o 1200 consumption
wo l Targe\i 00 . Affected by
80.6 oo Energize Denver
0 Ordinance
60.0
40.0
20.0
0.0

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Year




e Low Cost/No Cost

Opportunities
Example — Damper Controls
Facilty - S
Medical Oﬂ:ice Controls
BU”dlng — Pumping Control Issues

» Capital Measures
— Lighting Controls



FAQ

e IS it free?

— Xcel Energy subsidizes
costs. Some facilities
still have a co-an _
depending on building
size.

» Will you help apply for
rebates?
— Yes! We can help apply

for rebates including
custom rebates



Contact

Michaels Energy BEA Implementer Xcel Energy Porifolio Manager
Vaughn Engler Lauren Foster

Senior Engineer Associate Product Portfolio Manager
Michaels Energy Xcel Energy

720.670.1456 719.271.2725

N

Xcel Energy-
MichaelsEnergy


mailto:Lauren.K.Foster@xcelenergy.com
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Categories

Business Energy Assessments:

V" Irrigation
v Greenhousev' Poultry and
Swine
v Dairy Operations
v Cold v" Hemp
Storage Producers
v Feedlots
g

Requirement

v" $4,800+ in on-farm
energy costs annually

v Not cannabis
producers

Outdoor Agriculture

G

v

43.5% savings in Electrical
Consumption

39.8% reduction in Natural
Gas Consumption

Project cost: $199,351.
Rebates available: $22,410

Estimated payback of 6.2
years
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Deliverables

Energy Conservation Opportunities (ECOs)
» Cost-effective, realistic and appropriate recommendations for the customer

Rebate Opportunities
» Detailed descriptions of qualifying rebates for each facility.
« Custom rebate opportunities for projects that do not fall under typical rebate offerings.

Energy Usage Analysis
» Analysis of current building performance and a deep dive into where energy is being used.

Project Implementation Assistance
+ Management assistance for customers who are unable to dedicate time to conservation projects.

25
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Agenda

Intro
Market & Demographics

=  Who qualifies?
=  State of CO Industry

Program Offering

= On-site assessment & advising

=  Sample report
= Energy Savings Opportunities
=  Plant growth Optimization

Rebates
=  Prescriptive & custom
= LED Grow Lighting
=  50% bonus!

Joe Sullivan

= PM & Technical Lead Indoor Ag
= CO & CAPrograms
= Building & Energy Codes

= 5-years with the USDA + 8-years
utility program implementation
experience

27



Indoor Ag in CO

500+ customer in Xcel
territory.

— Indoor warehouse
operations & greenhouses

— Any crop grown artificial
light.

— Cannabis, vertical farms,
tomatoes, microgreens, &
other assorted vegetable
crops

Denver Area Indoor Grows

28



Big Business & Big Savings

 $2 billion+ industry EE Technology now ready to be widely adopted

When purchasing a lighting fixture for the cannabis flowering
phase, which factors are among the top five most important
to you? (Top 10 in order below)

« High EUI - ave. facility 800+
kBtu/ft2 8%

PRICE

— Office EUI = 52.9 kBtu/ft2 I 52%
— Hospital EUI = 234 kBtu/ft? I 519
ENERGY EFFICIENCY 48%
« 350,000+ kWh savings per project 43%
— Lighting, HVAC, Dehumidification, DIMMABLE LIGHT INTENSITY 30%
Fans ! & CO ntrOIS SCIENTIFIC RESEARCH SUPPORTING PRODUCT DEVELOPMENT
28%

PRODUCT WARRANTY

 Historically low participation in I—27%

utility programs 20%

MANUFACTURER'S CUSTOMER SERVICE REPUTATION

17%

29




Changing Market Conditions

COLORADO
Department of Revenue
Taxation Division

Lo

Marijuana Sales

$250

$200

Millions
©“
=
w
o

$100

$50

$0 t t +
2014 2015 2016 2017

2018 2019 2020 2021 2022

=== Medical Marijuana Sales —— Retail Marijuana Sales =—Total Marijuana Sales

Source: State Sales Tax Retums (DR 100) and Retail Marijuana Sales Tax Retums

2023

Reduced revenue & decreased

profitability
« High lending rates
* Energy is top 3 largest

operational expense, but it can
be an asset not and cost

 Utility rebates are the best
financial resource for grows

30



Program Outline

 Indoor ag energy specialist
conducts an on-site evaluation of
facility identify opportunities to
save energy and optimize plant
growth optimization.

» Report delivered after the
assessment and reviewed with
customer to prioritize
opportunities.

* Project & technology support

Water
Nutrients

Light
Labor
Soil
Electrical Energy
CO2

Clone/Seeds
Building/Facility

Salable Plant
Product

(lbs. or grams of dried flower )

31



Sample Report

Energy Conservation Opportunities Benchmarking
FaC| I |ty Energy U Sage Please refer to the Opportunity Description following this table for a detailed description of Benchmarking is used to compare the building energy performance to similar buildings based
recommendatiens. on size, usage, and geographic location. Itis a key first step to understanding and improving
In this section we explore how your facility uses energy throughout the year to help identify energy performance and reducing energy use. Benchmark values are typically determined from
potential savings opportunities. Table 6: Energy Conservation Opportunities The United States Energy Information Administration’s Commercial Building Energy
Consumption Survey (CBECS) repori. However, the CBECS has yet to develop benchmark

Annual Energy Use y - - Esimated Eg!in-uute«j values for Indoor Agriculture facwlwtigs. Therefore, we have used daia that's beep gathered from
Figure 1 and Figure 2 show the electrical consumption and demand use over fime at your APTION LOCATION QTY SAVINGS S 5 SAVINGS Rebate! F‘;;l?:l:ik ather indoor agricultural producers in Colorado to develop baseline benchmarking values
facillty. (VD) 3 ) el
Flower 270 | 521,727 138.6 $59,512 | $133,185 25 Table 2 summarizes some of the key perfermance metrics for your facility.
Observations: LED Refrofit
Veg 165 | 542,864 46.5 $42,469 $45,552 28 .
s Average monthly electric consumption throughout the last 12 months has been Table 2: Key Performance Metrics
152,258 kith. High Efficiency i’:g""e’ & | 18308 | 200 | $1.393 | $1.045 28
+ The highest month of consumption was in June 2022 at 152,258, with the lowest Circulation Fans — | e
o - T Flower & otal annual energy used by the
being in Apri 2022 at 132,960 kih Dehumicieation | 4 17| 28751 | 410 | 32405 | $1.650 177 | facity (electricity + naturel gas] 044 -
+  Demand (kW) is on average around 304 with the lowest reading at 247 and the e on Energy Uss Intensity | divided by total canopy area - k
highest al 342 HVAC Unif Fowerd | 2 | 40342 | 1.5 | 34847 | $4720 84 (5w )
Upgrade Veg - —
. Annual energy bill cost divided by 42469 43409
TOTAL 1151992 2207 $110626 5186151 Energy Cost Infensity | to4ql canopy area - (34,
N L N L Total wattage of grow lighting
Figure 1: Annual Electricity (kWh) Consumption L\ghil_ng Power divided by fotal canopy area - 57 35
Opportunity Descriptions: Density [W/tz)

Lower Enargy Uss intersity, Energy Cast infersity, andjer Lighfing Power Density can indicate bether energy

80,000 m Consumption (kwh) » LED RetrofitZ: Replace HPS lighting and MH with LEDS in all Flower and Veg rooms. performance.
160’000 See Lighting Performance section for PPFD and spectral analysis of your cumrent
140‘000 system. Install an LED system that meets or exceeds current light levels. Figure 6 shows the annual energy cost at your facility compared to similar indoor agricultural
: o Recommended Measure — Flower: (270) 1,000W HPS — (272) T00W producers across Colorado.
< 120.000 Horticultural LEDs
£ 100000 . ;
o Recommended Measure — Veg: (78) 1,000W MH — (81) 653W Horticultural Ob Lo
20,000 LEDS & (65) TSHO & Lamp — (84) 145W Horticultural LEDs servations:
60,000 _
0,000 o LIMITED-TIME BONUS LED REBATE! Take of bonus lighting . Enelg_y Use Ime.nslty is over .Iwu times higher in this facility versus the benchmark in
20,000 rebales to eam 50% more when you purchase LED grow lights. To qualify, other indoor cultivation facilities
! equipment must be purchased afier July 1*. Install equipment and submit rebate +  Energy Cost Intensity was $4 more per sq. ft. than other indoor cultivation faciliies
application by 12/01/2022. Check out our information sheet for full details across Colorado.
A A A R A A
gA g 8 & & & &35 o o8 F + Light Power Intensity was higher than the benchmark by 21 Watts per square per foot.
FEFS$ETLELLE S TS ) — _ - o ty was hig by per square pe
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Sample Report

Appendices

Vapor Pressure Deficit

Vapor pressure deficit (VPD) is a measurement describing the vapor pressure differential from
inside a leaf, compared to the air pressure in the room. It rolls air temperature, leaf temperature
and relative humidity into one easy to manage number. It is a direct method of evaluating the
potential water stress on plants by providing a predictive value of expected evapotranspiration.
The VPD values below are the difference between the Vapor Pressure of the air and the Vapor
Pressure of the leaf. This number accurately reflects the Vapor Pressure Deficit and the impact

it has on your plants.

Figure 10 reflects the VPD that was measured in your Vieg room on the air temperature, relative
humidity {(RH), and leaf surface temperature recorded at the time of your assessment.

Figure 10: Flower VPD

RH (3]

°F (78 74 72 70 63 66 64 62 60 58 56 54 52 50 48 45 44 42 40 38

63 [03 03 04 04 04 05 05 0.5 06062066 0.7 0.7 0.8 0.8 0.5 0.9 0.8 1.0

64 (D3 02 04 04 05 05 05 0E0E2068 07 07 0.8 08 08 05 1.0 1.0 10

66 (D3 04 04 04 05 05 06 08 07 07 08 08 08 05 038_10/10

68 (03 04 04 05 05 06 0607 07 08 08 08 05 05 10/ 10

70 (04 04 05 05 06 06 0F 07 08 08 05 0.9 10

72 (04 04 05 05 06 06 0F 05 08 09 05 1010

73 (04 05 05 06 0607 07 08 09 05 10/ 10 X
75 (04 05 06 0607 07 08 08 05_10 10 18 17|
77 (05 05 06 07 07 08 08 08_10 10 1647 17 1.9
79 (05 06 0607 08 0.8 05_1.0/ 1.0 6 1617 18 15 1.9
81 (05 0607 07 08 0.9 10/ 1.0 847 1.7 18 18 1.9 20
82 (08 06 0.7 08 0.9 0.9/ 10 L5 1817 1.8 1.8 1.9 20 21 21
84 (0B 07 08 08 09 1.0 616 1.7 1.8 1.9 20 20 21 22 23
86 (08 18 17 18 19 20 21 22 22123 24
88 47 17 12 18 20 21 22 23 24 25 24
80 18 19 19 20 21 22123 34 35 26 2.7
a1 19 20 21 22 2313435 26 27 28 24
a3 20 21 22 23 24 25 26 27 28 29 30|
S 21 22 23 24 25 26 28 29 30 31 32
a7 22 23 24 28 27 28 29 30 32 33 34
93 23 35 36 27 28 20 31 22 33 35 3§
L100] 25 26 27 29 30 31 33 34 35 37 34|
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Figure 7: Flower Light Spectrum

15 High Pressure Sodium - DE

-

2
n

360 420 480 540 600 660 720 780
Wevelength { nm

Observations:

Observations:

*  Your HPS-DE spectrum is
approximately 48% Red and
5% Far-Red.

s Approximately 5% of the

spectrum is Blue and 0.18% is

uy

This equates to a 0.10 Blue to

Red ratio

Figure B: Vegetative Light Spectrum

Your HPS-DE SPECII'I.I’I] Is
approximatety 14% Red and
2.5% Far-Red.

Approximately 38% of the
spectrum is Blue and 0.3% Is
uv

This equates to a 2.75 Blue to
Red ratio

Spectral inradiance / Wi {mPnm)

360

420 480 540 600 660 720 780
Wavelength / nm

Table 4 refliects the average lighting intensity measured in each of your room types

Table 4: Curmrent Lighting Metrics

Measurement Location
750- 1100+
Photosynthetic Photon Flower 876 pmolim2/s
Flux Density (PPFD) -
um olfm?;‘? ! ! Veg 829 300 - 600
pmol/m2/s

Observations:

Flower PPFD is within the recommended levels.

CO; enables plants to ulilize more light for photosynthesis. If you add CO; to your
growth environment, your flowering plants may benefit from higher PPFD.

Vegetative PPFD is slightly above the recommended levels,

Daily Lighting Demand Profile
erqmmommeywrlgmunbewmlmd It not only has an effect on energy
use but also you and ‘Changing when your room
sdwdulummmrvgmhmadmhpfdopemdmdlmlwﬂage can
decrease your demand (kW) demand charges and save you money,

The demand (kW) charge on your electric bill is based on one hour of the month when your
energy demand (kW) is at it's highest. Based on the equipment information and cperation
schedules we gathered dunng your assessment, we optimized your lighting schedules to reduce
faunty daman:l (kW) in your cultivalion areas. The results reflected below represent ane of the

ions for daily onfoff schedules that would reduce your peak demand (KW).

Figure 9 shows you daily horticultural lighting demand for your entire facility compared to an
optimized hght schedule that would reduce electric demand (kW)

Figure 9: Daily Lighting Demand Profile

w—bBrigfing Schedule ====Opfimized Schadule

@“9@"}@"‘} “”@"’}« S5 T T s

Peak Demand
cEEEAEBSIBSE

o

& P

Observations:

= Your cument lighting schedule yiskis 88.91 kW facility electric demand, while the:
optimezed version would yield 49,58 kW.

Making changes to your lighting schedules, as reflected in Table 5 below, would save
you 39.33 kW per month and save you $10,115 per year on your electric bill !

Table 5: Light Schedule Summary’

Room 1 2:00 AM 300 PM 7:00 AM 200 AM
Room 2 8:00 AM 8:00 PM 1:00 AM 1:00 PM
Room 3 B:00 AM 8:00 PM 1:00 PM 1:00 AM

o experience § savings on your elechic bil. you must install @ confrol system
and implement an energy eff
saving programs fo request ar

ency measure through one of Xcel Energy's cost-
+ of your biled demand.
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Everything Is Connected

Resulting Effects

Air Water Evapo-
Temperature  RH Demand transpiration

1i-14111

Applned Solar As heat energy increases, the air tempesature rises, the relative humidity fals,
Heat R a di ation and VPO, water demand, and evapotranspiration rates increasa,

-4

As water evaporates, & uses heat energy, resulling in cocling, and
increased moisture in the air

Ventilation *
(with cooler, drier air)

Disturbances

Evaporation

Ventilation and evaporaive cocling work well together, since they both
tend 1o remove heat while belancing the other effects

Optimization Opportunities

Dehumidification — RH & VPD

Lighting — Light Intensity
(PPFD)

(o4

HVAC — Temp/RH &
VPD

o
o
o

(pints/day)

Pumps - Water & nutrients
(gpm)

Fans - Air Flow (m s-1)
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Rebate Program by Equipment Type

Prescriptive Ccustom
Lighting Dehumidification
s \| | 8 H

Irrigation
Water & Nutrient Delivery

v\'%

Environmental Controls
Lighting, CO2, & Climate

35



NEW! Prescriptive LED Grow Lighting Rebates

« Earn up to $0.70/Watt
Installed for the installation of
horticultural LEDs for:

— Retrofit and/or new
construction projects.

— For retrofit project rebates
are based on replacement of
HPS, MH, CMH, T5,or T8
with new horticultural LED
products.

— Fixtures must have a
minimum photosynthetic

photon efficacy of 1.8 ymol/J.

Additional 50% rebate bonus!!!

« Up to $1.05/Watt installed

— Purchases must be made
4/1/2023 — 11/15/2023

— Submit applications by
21/1/2023.

— Bonus rebates are capped at
75% of labor plus equipment
tax
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Thank You!

Program Resources

Joe Sullivan| Program Manager
JSullivan@FranklinEnergy.com
(720) 536-0522

Lauren Foster | Associate Product
Portfolio Manager

Lauren.K.Foster@xcelenergy.com
(719) 271-2725

General Program Contact Info:
XcellndoorAg@FranklinEnergy.com
(720) 285-8780
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