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Agenda

WHY IS ENERGY EFFICIENCY IMPORTANT
to distilleries and fuel ethanol plants

PROJECT IDEAS
Use ENERGY STAR energy guides

MOTIVATION
Earn EPA recognition for achieving energy milestones

KEY TO CONTINUOUS IMPROVEMENT
Actively manage energy with an energy program and
join ENERGY STAR

e
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Appliance Commercial Building

ENERGY STAR

Where have you seen the ENERGY STAR?




ENERGY STAR Industrial
Program

Goal: Help companies improve energy
efficiency across their operations

- Can you make it
- with less energy?
J

Work with:

* Over 800 partner companies

30 Sector-specific industry initiatives
» Manufacturers of all sizes
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Brand trust among consumers

. Tremendous Influenee/Great Deal of Influence

. Some Influence
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Why is Energy Efficiency
Important for Distilleries
and Fuel Ethanol Plants?
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Current State of Energy Consumption

In 2018 Ethyl Alcohol industry
consumed 453 trillion Btu

equivalent to energy use of over 5 million
U.S. households

By comparison
industry is more
energy intensive than
refining petroleum

Ethyl Alcohol Petroleum Refineries
(NAICS 325193) (NAICS 324110)

Production 383,127
(thousand barrels)

Energy Consumption 453
(trillion Btu)

Energy Intensity 1 ,1 80,000

(Amount of energy to
produce a barrel of
product)

Date sources: EIA Production of Fuel Ethanol (https://www.eia.gov/dnav/pet/pet pnp_oxy_dc_nus_mbbl_a.htm), Refinery net production

4,455,248

3,375

760,000

(https://www.eia.gov/dnav/pet/pet_pnp_refp2_dc_nus_mbbl_a.htm), Table 1.1 First Use of Energy (https://www.eia.gov/consumption/manufacturing/data/2018/pdf/Table1_1.pdf; Average

energy consumption per U.S. household (77 million Btu) https://www.eia.gov/energyexplained/use-of-energy/homes.php)
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https://www.eia.gov/dnav/pet/pet_pnp_oxy_dc_nus_mbbl_a.htm
https://www.eia.gov/dnav/pet/pet_pnp_refp2_dc_nus_mbbl_a.htm
https://www.eia.gov/consumption/manufacturing/data/2018/pdf/Table1_1.pdf

Saving Energy
Helps
SAVE MONEY

Distilleries and fuel ethanol
plants annually spend $1.7
billion on electricity and fuel
(2017).

Q Saving energy

@ reduces operating
costs.

Sources: https://data.census.gov/cedsci/table?g=0100000US&n=312140,
https://data.census.gov/cedsci/table?g=0100000US&n=325193,
https://www.eia.gov/consumption/manufacturing/data/2018/pdf/Table1_1.pdf
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Would saving 10% on energy help bottom
line?

10% x $1.7 billion = $170 million savings

Not hypothetical, based on actual savings:

« ENERGY STAR has worked with petroleum refining and
chemical manufacturing industries on energy management.

» A small subset of leading ENERGY STAR partners have saved
over $2 billion from energy management programs.
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Saving Energy Helps
REDUCE GREENHOUSE
GAS EMISSIONS

In 2020 fuel ethanol refining
emitted over 17,533,484
metric tons of CO2e

Equivalent to:

h Almost five coal-fired power
plants

i‘ 2 billion gallons of gasoline.

Source: EPA Greenhouse Gas Flight Tool filtered to NAICS code 325193 and
Source: 17.5 billion metric tons CO2 equivalency factor in EPA GHG Calculator:
Igreenho ivalenci

eenh lencies-calculator#results







What is the Energy Guide for

Distilleries?

Energy Efficiency and Cost Saving
Opportunities for Distilleries

=
Discusses technologies and ~ ES@AL oo

ENERGY STAR IR ]

practices to increase energy
efficiency and save money
in distilleries

*176 savings opportunities

« 27 case studies

Available at no-cost from

www.energystar.gov/distilleries

One of the most comprehensive and publicly available
resources on energy efficiency opportunities in distilleries




Quick Context

» 2019 Kentucky Sustainable Spirits program and industry ask
for ENERGY STAR tools and resources

» 2020: Developed focus of companies that want to improve
energy management

» 2022: Publish energy guide for distilleries

» 2022-2023: Energy benchmarking tool for ENERGY STAR
distillery certification

b \"}EPA-.l__.___ENERGY STAR. The simple choice for energy efficiency.
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How was the guide
developed?

* Interviews, company & trade
articles, best practices in
distilleries and wider
industry

* Reviewed by stakeholders
from the industry,
technology suppliers, and
independent experts

GY STAR. The simple choice for energy e
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ENERGY STAR Dlstlllery Focus participants
Brown Forman

Constellation Brands

Chromalox

Diageo

Distilled Spirits Council of the United States
Distillerie Cote des Saints

Harpoon Brewery

Heaven Hill

Kentucky Sustalnable Splrts/Kentucky PoIIutlon
Prevention Center

MGP Ingredients
PepsiCo

Spirax Sarco
Univar Solutions

ENERGY STAR Program: Bruce Bremer, Josh
Smith, Tom Pagliuco, Betsy Dutrow, Walt
Tunnessen




Energy Guide
Table of Contents

Strategic Management Chapters
Chapter 1: Why Energy Management Is Good for Your Business
Chapter 2: Where to Look for Energy Savings

Chapter 3: Energy Management Programs and Systems

Cross-Cutting Chapters

Chapter 4: Motor Systems

Chapter 5: Compressed Air Systems
Chapter 6: Fan Systems

Chapter 7: Pump Systems

Chapter 8: Cooling Systems

Chapter 9: Hot Water and Steam Systems
Chapter 10: Lighting

Chapter 11: Building HVAC

e
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Sector Specific Chapters

Chapter 12: Mashing, Cooking, and Fermentation
Chapter 13: Distilling

Chapter 14: Filtering, Maturing, and Bottling

Chapter 15: Byproducts Processing

Appendices

A: The Distilling Industry

B: Energy Consumption

C: Standards for NEMA Motors

D: Energy Management Program Assessment Matrix
E: Teaming Up to Save Energy Checklist

F: Support Programs for Industrial Energy Efficiency Improveme
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Chapter Structure

Tables with Opportunities Opportunity Write-ups

Create a motor management plan Select and purchase motors strategically Amator management plan is an essential part of a plant's energy mansgement strategy. A motor
N N B plan helps ies realize long- motor system energy savings and ensures that
Perform ongoing maintenance Properly Size motors motor failures are handled quickly and cost-effectively. The Motor Decisions Matter™ Campaign
N suggests the following key activities for a sound motor management plan (MDM, 2012):
Employ motor labeling Automate motors
" 3 1. Create a motor survey and tracking program.
Use adjustable-speed drives (ASDs) Correct power factor ) - B
2. Develop guidelines for proactive repair/replace decisions.
Minimize voltage imbalances Use soft starters

Checklists Case Studies

CASESTUDY
Heaven Hil Disillery’s ity in Louisvile, Kentucky, than 1,

. v ‘American whiskey per day. The Bernheim Facility aperates two natura| gas boilers to provide steam
Motor Checklist to ts distillery operations. In 2021, the Bernheim Facility installed a Data Transfer Interface (DTI)
controller for the boilers. The DTl monitors boller load usage and allows the Bollers 1o operate on a
leacHag system. Lead-Jag systems reduce the total amount of fuel consumed and increase boiler

Are motors properly sized? e e el i e et 1 e sl s
Are motors maintained? fionaly, the peroied the Exhast Ges for bath bailers Tre
i in the stack and mak ll corrections in the air damper by
Can adjustable- or variable-speed drives be installed? ingof emoung . Thesecore<tions conto he combuston of the buner snd veep the soume
o 2o na efficiency, reduces fuel consumption, and improves safety.
Can existing technology be made more energy efficient? “ P e
Installing the DTI the to retun fuel savings of 2. 78%
Do you have a motor management program? per year.

Saurce: R. Nally, Manager, Environment and Sustainability, Heaven Hill Distilery, personal
communication, June 23, 2021
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Example Content from the
Guide

(3 out of 176 opportunities)

Photo courtesy of Campari, Wild Turkey Distillery,
Lawrenceburg, KY .



ENERGY OPPORTUNITY: Check and monitor
steam traps

* Issue: Stream trap valves can get
stuck or fail, mone%/ to create
steam goes down the drain

» Solution:

* Check for failures with laser
thermometer or infrared camera;

* Incorporate steam trap audit into PMs,
* Develop stream track leak program

» Payback time: 0.4 years

Source: ENERGY STAR Distillery
Energy Guide page 81
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ENERGY OPPORTUNITY:
Insulate equipment and
maintain proper dryer seals

* Issue: Heat escapes from lack of
insulation and equipment

* Insulate:
* Mash tun
* Boiler
* Dryer drum
» Steam, hot water and coolant lines

» Benefits:
* Insulation can reduce energy losses by
90%
* Reduce maintenance cost

» Payback period: 1 year (insulation on
steam, hot water and condensate lines)

Source: ENERGY STAR Distillery




ENERGY OPPORTUNITY: Recover waste heat
from process

Heat Sources Heat Sinks

* Hot mash from mash tun * Process water to
« Spent stillage from still mash tun

» Vapors from still in condenser * Mash/wash from
« Vapors from evaporators fermenter

» Boiler exhaust « Potalein

* Boiler blowdown evaporators

Technologies
* Heat exchangers

* Mechanical/Thermal vapor recompression: Vapors are compressed to
raise potential energy of media

Savings

* Distilleries have reported preheating water 70 to 120 f and mash from
86 to 160f

Source: ENERGY STAR Distillery Energy Gwde pages 77, 98, 103, 123,126  ~

_ 3 I
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Waste Heat Recovery Case Studies

Facility Heat recovery system Recovered heat
preheats

Glenfarclas Distillery Evaporation energy recovery system

Ardnamurchan Distillery Mechanical vapor recompression in distilling

Marble Distilling Heat exchangers in process
Company

Jameson and Chivas Mechanical Vapor Recompression
distilleries

Glen Ord distillery Thermal vapor recompression

Headlands Distilling Co Heat exchanger on still condenser and stillage

One Eight Distilling Heat exchangers in mashing and distillation
Scottish distillery Flash steam recovery
Harpoon Brewery Boiler economizer

¥i \l ENERGY STAR. The simple choice for energy efficiency.

Cleaning water
Preheat pot ale

Building heating

Distillation column

Malt house
Wash

Feedwater and
fermented mash

Boiler feedwater

Boiler makeup
water

123
124
127

108

107
104
99

80
70
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How to use the guide

SEND EMAIL

with link to guide to stakeholders
including operations, EHS,
facilities, & sustainability staff.

SCHEDULE MEETING

with stakeholders to review guide
and top opportunities in their
distilleries.

POST ON INTRANET

or other internal platfiorms for
sharing resources.

USE IN TRAINING

Make entire guide or select

chapters required readings as part
of training of new staff and staff in
operations, EHS and sustainability.

ENERGY STAR. The simple choice for energy efficiency.
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How to use the guide

Incorporate chapter checklists in
organizational best managemeant

INCORPORATE IN BMPS

practices, shutdown plans, etc.

INFORM CAPITAL PLANNING

Identify capital improvement project
opportunities from guide during
budgeting season.

@ CONDUCT GAP ANALYSIS
L]

Request distilleries 1o identify
equipment and practices being used
and not being used based on chapter
checklists and summary of practices
found in the guide (page B).

.
.
SHARE WITH SUPPLIERS
and ask for their support in scoping
opportunities in guide.

SEPA l ENERGY STAR. The simple choice for energy efficiency:
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Recognition is an energy management tool!

Pursuing recognition helps to:
« Engage and motivate people

» Raise awareness about energy efficiency
opportunities & responsibilities

 Build support for energy initiatives
* Increase the visibility of the energy program
« Drive additional savings

+ Keep employees & managers focused on
achieving energy & decarbonization goals

GEA ENERGY STAR. The simple choice for energy efficiency.
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The challenge:

» Improve energy performance by
10% within 5 years or less

<l

. . Uy,
The prize: ENERGY STAR
» Recognition from the US EPA’s sCHALLENGE
ENERGY STAR program SFOR INDUSTRY

* Increased efficiency & cost savings

» Reduced greenhouse gas
emissions

3EPA| ENERGY STAR. The simple choice for energy efficiency.
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Who's taken the Challenge

» 1800 baselines registered:

- 1300+ individual plants &P sTeenms
) . : 2\
tSI%Ct);; plants have participated multiple CORNING T@A @

H /R -

* Most active sectors: O ArcelorMittal HERSHEY.
» Motor Vehicles (450+ plants) amcor cp

+ Baking (180+) /lzemex % BD CALPORTLAND'

- Dairy (150+)

+ Consumer Products (140+) @_ﬂﬂflﬂa" Sapidlo
* Ready Mix Concrete (100+)
° GIaSS (1 00+) LOCKHEED MW g Celanese nawhenn

» Paper (80+)
et A Cascares OFINGA AUOS EnAsTMAN

polymer
a ““ Lehlgh Hanson

group* Georgia-Pacific
© WillerGoors AR\(’ZTA Fll:owe]rs Qﬂmmn 28

00ds
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How to participate

« Select an energy performance metric

» Establish a baseline based on 12 months
of data

 Calculate the 10% improvement goal for
the plant

« Sign-up using the on-line registration form
 Track energy performance
» Verify savings if goal is achieved

’ GEA 'ENERGY STAR. The simple choice for energy efficiency.




Dununys o Fans aboutus | eference | help desk. [ =] portiolio manager ogin

Exsting buidings »

How to register = g

B ENERGY STAR
i CHALLENGE
[PE— SFOR INDUSTRY

EFFICIENCY 10% AT A TIME

Chalienge for ndustry
PR The ENERGY STAR Challenge forIndustry is 2 global

. callo-acton forindustrial sits t recuce theirenergy
] intensiy by
can participate, an those that achieve tis goal wil arm
. ‘See wno has achieved the EPArecogntion

Challenge
Learn more about elghily, partcipation, and.
recogniton.

‘See whois promoting the
Challenge

Helpfulools and resources
Indusiries in Focus

(et started with ENERGY STAR 1
SIGN UP NOW APPLY FOR RECOGNITION

Program Adminisirators (Ststes
& Uiltes)

More than Think
’ I 1 H - f Service & Product Providers Merck, Hanesbrands, General Motors, £ . 15%, 20% and even
just o name afew 30%reductions!
O I I e eg ISt atlo O Smallbusness. 2

Congregations. »

Resources for Participants

2. Bulk Registration form (XL) ENERGY STAR® Challnge for

Industry Registration Form

OMB Control Number 2060-0347

Please complete this form to take the ENERGY STAR Challenge for Industry by pledging to Improve
the energy efliciency of your manufacturing site by 10 percent within 5 years from your baseline
t tools, lease visit

viww energystar.gov/industrychallenge.

* Required

energystar.gov/industrychallenge

Site Information

Company Name *

Your answer

Site Name *

Your answer 30
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Applying for recognition

Achieved the 10% (or more) reduction within 5
years or less?

+ Complete the Statement of Energy Improvement (SEI)
+ Have a Professional Engineer (PE) review the energy data and production
data and any other associated documents.

» The PE can be either internal (company staff) or external (consulting
engineer).

« The PE’s job to verify the accuracy of the data.

* The PE must stamp and certify the SEI and complete a review check list.

» The stamped SEI and PE Check List are sent to EPA as part of the recognition
application process.

31
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Taking the Challenge drives results

Taking the Challenge
helped drive additional 1%
savings Energy performance aft
20% achieving the Challenge

16%

4

\_80% 80%
B Continued to improve

m Agree m Neutral B Remained flat

M Deteriorated

32

Source: 2016 Challenge participant evaluation.
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Continuous Improvement:
Join ENERGY STAR




Join ENERGY STAR

* More than 800 manufacturers
and associations are partners.

* Qualify for greater support from
ENERGY STAR.

* Position your company to make
use of ENERGY STAR to save
money, reduce business risk
and show leadership.

\-"'EIEPA ENERGY STAR. The simple choice for energy efficiency.

ENERGY

STAR
PARTNER

www.energystar.gov/join



about:blank

Key Resource: ENERGY STAR Guidelines for
Energy Management

STEP 1: Make Commitment
* Appoint an energy champion, energy
team
* Become an ENERGY STAR partner
STEP 2: Assess Performance
* Determine your energy spend
» Measure and track your usage

STEP 3: Set Goals
» Take the ENERGY STAR Challenge

& Sot Goals
STEP 4: Create Action Plan

Create )
| Action Plan
* Look for opportunities ‘ \

STEP 5: Implement Action Plan " Recagnize " imploment
STEP 6: Evaluate Progress \Actiemsig) , Achen I

STEP 7: Recognize Achievements
 Evoluate

. Progress

HAzsazs Parformance

Re-Assess

www.energystar.gov/quidelines

- SEPA L_ENERGY STAR. The simple choice for energy efficiency.
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What would be most helpful
to you right now?
PROJECT IDEAS

Download and use the ENERGY STAR
Distillery Guide

MOTIVATION

Register for the Challenge for Industry and
work to earn EPA recognition for reducing
energy intensity

CONTINUOUS IMPROVEMENT
Actively manage energy with an energy
program and join ENERGY STAR -

b \"}EPA-.l__.___ENERGY STAR. The simple choice for energy efficiency.

e


http://www.energystar.gov/distilleries
http://www.energystar.gov/industrychallenge
http://www.energystar.gov/join

Contact
Information

Danny Macri, EPA- ENERGY STAR-
Distilleries Focus Lead
macri.daniel@epa.qov

\""".'-;EPA ENERGY STAR. The simple choice for energy efficiency.
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