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Overview

= Background
= DOE’s Better Plants & Other Programs

= Better Plants

= |ndustrial Assessment Centers
= CHP Deployment

= 50001 Ready & SEP

= DOE Energy System Software Tools
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Energy Consumption Worldwide

More than half of world energy is currently consumed by industry.

Total World Delivered Energy Consumption, 2007

Residen’ial Total U.S. Delivered Energy
' Consumption, 2007

Residential

Transportation Industrial . Industrial
Moving people and Manufacturing, Transportatlon

goods by road, ralil, agriculture, mining,

air, water and construction

Note: Delivered energy consumption in the end-use sectors consists of primary energy consumption and electricity retail sales excluding electrical system energy losses.
Source: U.S. Energy Information Administration. International Energy Outlook 2010: World Energy Demand and Economic Outlook, Reference Case. 27 July 2010. EIA,
Annual Energy Review 2010. August 2010.
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A Closer Look at U.S.

Manufacturing Energy

Materials and process . .
industries produce 50% Manufacturing Supply Chain

of the total dollar value Energy and cost-saving benefits accrue at each
S ITEAUECUNG plant and accumulate downstream.
shipments while
consuming 86% of total
manufacturing site
energy use (fuel use
only, non-feedstock).

Materials and Process Industries  Fabrication and Assembly
Industries

_aMEa

Facilities’ Energy :
Management in 2006 080000 %0200
* 5% had an energy

mahager

. ° _ Key Sectors: Petroleum Refining, Key Sectors: Transportation

’ 20/‘; hfad .eStabI'.Shed Chemicals, Cement, Glass, Steel, Equipment, Fabricated Metals,

gﬁzrs O;f'frizipe rrc:;/mg Aluminum, Food & Beverage, Wood  Plastics, Machinery, Electrical

o y & Paper Products Equipment

* 22% received an

energy assessment 13.5 Quads (site)* 56,000 facilities 2.1 Quads (site)* 138,300 facilities

- 8% received energy Excludes feedstock energy

management training

for employees Partners have business relationships throughout the

manufacturing supply chain.

Mﬁf EIA, MECS 2006. U.S. DEPARTMENT OF
!Plantsﬂ ENERGY



Industry Breakdown

U.S. Manufacturing Plants: By Size Percent of Total U.S.

250000 - Manufacturing Energy
200,710

2000001
Small 5%

150000+ 112,398

84,298

100000 -

500001

Number of U.S. Plants

O_

Small  Mid-Size Large All
Plants Plants Plants Plants

Experience has showed us that the Energy Savings Opportunities tend to be:
9-15% for Large Plants
10-30% for Medium Plants
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Industrial Efficiency Opportunity

» Across the United States,
manufacturers spend
more than $200 billion
on energy each year to
operate their plants.

« The industrial sector has
the potential to invest
more than $100 billion in
energy-efficiency
technologies by 2020,
which would result in
annual energy savings of
almost $50 billion.
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DOE's Better Plants Program
& other resources
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Better Buildings, Better Plants

= Better Plants is a key component of DOE’s
Better Buildings Initiative, which seeks to
improve the energy efficiency of commercial
and industrial buildings.

= Through Better Plants:
= Set long-term efficiency goals
(Ex: 25% energy intensity over 10 years)

= Receive technical assistance, networking
opportunities and national recognition

= Manufacturers have two opportunities to
engage in Better Plants:

U.S. DEPARTMENT OF ENERGY

Better Plants
CHALLENGE

2. Higher-level Challenge U.S. DEPARTMENT OF ENERGY

1. Broader-based Program level
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Better Plants Overview

Energy savings and program footprint continue to grow

Better Plants Snapshot Regional Distribution of Better Plants Facilities
= =

<10 1049 5099 >100

Accomplishments Total

Number of Partners 187 ’
Approximate Number of Plants 2,600

|
Percent of U.S. Manufacturing Ener )
Footprint g gy 11.5%

Reported Savings

Cumulative Energy Savings (TBtu) 600

Cumulative Cost Savings (Billions) $3.1

Cumulative Avoided CO, Emissions (Million 34.7

Metric Ton) '

=

Average Annual Energy Intensity Improvement

Rute g qy y Imp 3.0%
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Better Plants Challenge
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Partnership Benefits

« National recognition

* Technical Assistance
 In-Plant Trainings
» Diagnostic Equipment Loan
« Technology Transfer

* Networking opportunities
* Access to an expert Technical Account Manager
* Your “offsite” energy manager

 Priority access to other DOE energy efficiency
resources
« Supply Chain, Water Efficiency

Better U.6. DEPARTMENT OF
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National Recognition & Awards

Cummins' green initiative takes root

Nov 5, 2014, 12:26pm EST

M Better
49 Buildings’

ee
Accelerating solutions for greater @@ fficiency
¢

w Qq+ &
& > in f o * Save Order Reprints ﬁPmri

INNOVATION | PARTNERSHIPS | BEST PRACY, David Bertola

Buffalo Business First Reporter-
Buffalo Business First
Email | Twitter | Google+

The U.S. Department of Energy is

Ul recognlzlng the Cummins Inc. Jamestown
b § engine plant as a showcase project for its

DOE Secretary Moniz at May 2014 Better Buildings Summit Better Buildings Better Plants Challenge Enlarge Photo

A Cummins engine at the Jamestown plant. (file photo)

According to the Department of Eneray's

NOVEMBER 4, 2014

W. Hartford firm's marathon reduces energy use
15%

West Hartford manufacturing
firm Legrand reduced its total
North American energy use 15.4
percent over a 26.2 day
competition in October called the
Energy Marathon.

Legrand held the competition at
its 22 North American locations
as afun way to have employees
find creative ways to reduce the
company's energy usage,

including installing sensors and . .
Chmginggpersonal habits. Daily EERE Deputy Assistant Secretary Kathleen Hogan poses with

updates and communications Better Plants Partners at October 2013 WEEC
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Technical Account Manager Support

TAMs Goal: Help the company improve their energy
management program and achieve their goal

Some activities include:

= Help establish or improve data collection and analysis
methods; assist in annual reporting

* Provide guidance/support on DOE tools; help access
additional resources

= Relay information regarding program developments,
upcoming events, new resources, and other
opportunities

= Connect partners to one another for peer-to-peer
learning

Better U.6. DEPARTMENT OF
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Resources for Data Analysis and Baselining

» Guidance on energy baselines

and data tracking/reporting

, : . Better
= Guidance aligned with DOE'’s 4 Plants

EnPl 4.0 tool
= DOE Technical Account b&ergy,mnsw

Managers help companies Tracking Guidance |
compile and continuously o
Improve metrics and A
methodology

* Free guidance document
available

Better U.6. DEPARTMENT OF
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Technical Assistance: In-Plant Trainings

= Teach participants how to
conduct assessments, use DOE
tools, and implement projects

= Open to employees from host
plant, peer companies, suppliers

= ~60 INPLTs covering steam,
compressed air, process heating,
pumps, and fans since 2011

= ~850 participants
» |dentified > 3 TBTu and $14

- . . Process heating INPLT at an ArceloerttaI plant in Nov.
million in energy savings 2013. Photo courtesy ArcelorMittal and ORNL.

= Pre-INPLT webinars available on

program website http://energy.gov/eere/amo/better-plants/

Better U.S. DEPARTMEN
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Technical Assistance: In-Plant Trainings

Existing Trainings:
= Compressed Air
= Pumping
= Steam
* Process heating
* Fans

New Trainings:
= Treasure Hunt exchanges

= \Water/Wastewater
treatment

* |ndustrial Refrigeration

= Strategic Energy
Management (SEM)

Better N DEPARYMENT OF
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Technology Transfer: Diagnostic

Equipment Loan Program

= Goal: Provide diagnostic equipment to partners free
of charge (think Autozone or Home Depot rental)

= Historically:
= Currently loan equipment to Energy Experts for INPLTs
= |nventory of equipment available

= Equipment used for:
= INPLTs
= |nternal energy investigations
* |mplementation M&V
= Test the equipment before buying

= Timeframe — 1 day up to 4 weeks

» Rolling application process — first come, first serve
= Generic Policy — “You break it, you buy it”

Better U.6. DEPARTMENT OF
QPlants ENERGY



Technology Transfer: Diagnostic Equipment

Pelican 1510 Kill-A-Watt

Case 120VAC outlet
energy meter

HOBO U12 Data
Logger + 600 AMP Split
Core Current
Transformer

Dickson
Pressure

HOBO H22 Energy Logger

Logger — Multi Channel
Multi Transducer Data
Logger

Fluke 345 - Clamp
Meter (Power
Factor / Energy

Logging)

HOBO U12-014 Logger
— 0 to 1800 degree
thermocouple

UE Ultrasonic
Leak Detector

U.S. DEPARTMENT OF
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New Initiative: Technology Transfer

Leveraging ORNL assets

Neutron scattering: SNS and HFIR ' | | _ :&3'
» World’s most intense pulsed neutron beams 4 A

Leadership-class computing: Titan
» Nation’s most powerful open science supercomputer

Carbon fiber manufacturing

» Open-access carbon fiber process development
facility

Advanced materials
* DOE lead lab for basic to applied materials R&D

Science and technology park
» Co-location for industry collaboration

Better U.S. DEPARTMENT OF
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Peer-to-Peer Networking

= DOE provides/sponsors
forums for partners to learn
from each other

= Better Buildings Summit, IETC,
WEEC, ACEEE Summer Study

* [n-Plant Trainings — open to
outside participants

= Regional Energy Efficiency
Organization events

= \Webinars with partner
presentations

.S5. DEPARTMENT OF
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Better Plants: Supply Chain Initiative

» 4 Better Plants partners are working with ~30 suppliers to set energy-
saving goals and track progress

« Suppliers receive DOE technical support, including priority access to
free energy audits

Lockheed Martin__| Honda NA

Chapco GKN Aerospace Cascade Engineering KYB Americas
Technologies, Inc.

Coilplus Hitchiner Clearwater Engineering, Newman Technologies
Inc.
Complete Design & MB Aerospace Cooperative Industries Asama Coldwater
Packaging Aerospace & Defense Manufacturing
Durex RTI International Metals, Inc. The Harva Company, Inc. American Mitsuba
Lynam Selmet, Inc. Research Electro-Optics NSK Americas
Magnetic Metals Weber Metals, Inc. Savage Precision MAHLE Engine
Fabrication Components
Rowley Spring & Stamping Jedco, Inc. Vanguard Space Cardington Yutaka
Technologies Technologies
Stanley Spring & Stamping Tri-State Plastics, Inc. Cooper Standard

Better O
zPlants ENERGY



Better Plants: Water Efficiency

« DOE is working with 37
Better Buildings/Plants
Challenge partners to set
water savings goals

« Eight industrial partners are
participating

» Cross-sector effort with
representation from

commercial, public and
multifamily housing sectors

« Partners set water saving
goals and share their
solutions with the market

2014 Water Savings from industrial
partners are equivalent to:

=)

v_ 540 Olympic swimming pools
A g

O 3,000 households’ average annual
(“—>) Water consumption

20 million showers

LR
LN
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Better Plants: Water/\Wastewater Sector

" Better P | a ntS eXpa nd ed tO Better Plants Water & Wastewater Treatment Agencies
water and wastewater

tre atm e nt ag en C| es Alexandria Renew Enterprises Ilgztv,::]geles Department of Water &
Bath Electric Gas & Water MWRA (Boston)
[ | 22 Org a n |Zat| O n S JO' n ed , 9 City of Phoenix Water Orange Water & Sewer Authority
Bucks County Water & Sewer .
C h a | | e n g e | eve | Authority Narragansett Bay Commission
Delta Diablo New York City Department of

Environmental Protection

Pima County Regional Wastewater

= DOE working with this , .
Encina Wastewater Authority Reclamation Department
SeCtO r to u nd e rSta nd key Ithaca Area Wastewater St. Petersburg Water Resources

. . Treatment Facility Department
challenges, refine metrics, | coumy oe Victor Valley Wastewater Reclamation
u ity
and share solutions o5 Angeles Bureau of Sanitation [\ 25.eM Lakes Superior Sanitary

Grand Rapids Water Resource
Recovery Facility

City of Roseville Water New Water (Green Bay)

Des Moines Water Works

Better U.S. DEPARTMENT OF
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Other DOE Industrial Technical
Assistance Programs

Industrial Assessment Centers

CHP TAPS
Energy Management — 50001 Ready & SEP

Better
4@ Plants
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Access to Industrial Assessment Centers

= Receive no-cost energy ;,,i Industrial Assessment Centers 2017-2021
assessments from DOE’s )
|ACs.

SSSSSSSSSS
llllllllll

= |ACs are university-
based centers, led by
professors and staffed by
engineering students.

M KENTUCKY"

g -

= Typical audit uncovers
savings equal to about

8% of plant-wide energy os
ENERGY Miaihi

consumption g M
. . Energy Efficiency & NadEVeey
= https://IAC.University B TURABO

o
DL

Better Plants Partners Receive Priority Access to IAC Assessments
Better Plants Partners also receive access to “solid” summer intern students

Better U.S. DEPARTMENT OF
afiants ENERGY



CHP Technical Assistance Partnerships

CHP TAPs provide: S LRt el

» Market Opportunity
Analysis

 Education and
Outreach

 Technical Assistance

Better Plants Partners receive free CHP screenings

https://enerqy.gov/eere/amo/chp-technical-assistance-partnerships-chp-taps

Better U.S. DEPARTMENT OF
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50001 Ready Overview

= A voluntary program that recognizes a facility’s self-
attestation to ISO 50001
L,-,

= DOE recognition requires 2 steps:

= Use “50001 Navigator” online tool and guide to self-
attest implementation of ISO 50001.

= \alidate energy calculations (with relevant variables)
using DOE'’s EnPI-Lite tool, Portfolio Manager or
alternative tools

= 50001 Navigator tool can be rebranded and owned by
service providers, utilities, states, municipalities

50001 Ready

U.S. DEPARTMENT OF ENERGY

50001 Ready provides guidance for the critical elements of 1SO 50001

50001 Ready Completed Validated energy
b

Facility — tasks in + savings (Portfolio
U.S. DEPARTMENT OF ENERGY 50001 NaVigator Manager, QESI others)

.S. DEPARTMEN

Per ENERGY

@ Plants_



Superior Energy Performance® (SEP™)

SEP is a DOE certification program that
verifies energy management excellence
and sustained energy savings.

Superior
Energy
Performance’

U.S. DEPARTMENT OF ENERGY

SEP is ISO 50001 plus:

= Deeper, sustained savings at less cost
through robust tracking and measurement
with advanced tools

= Credible, third-party verification by ANSI-
ANAB accredited entity that market can
reward supply chains, utilities, and carbon - ~

trading @ @ SEP Certification

( ISO 50001 certification

= National recognition by U.S. DOE Verified energy performance
identifying sustainability leaders \ improvement )

MBetter s e o

&Plants ENERGY



50001 Navigator: Preview

v’ Step-by-step “Turbo Tax” EToialE
a p p ro a C h to 5 OOO 1 Chicago Facility 1501 ©  Damhbosd  Planning  Anshsis  TheProject  QualityAssumnce Mansgement Review

Dashboard

v’ Extensive guidance available 405 Completed

n cachmocue ©

v" Ability to assign tasks to el
team members e—

Analysis The Project Quality Assurance Management Review

/ L L
Requires energy savings data 0 oo
Chapter Status Date tion
fro m th e E n P I Ca I C u I ato r O r 1 Engaging Upper Management and Getting Buy-in Paul Scheihing Completed October 19, 2016 H
Appointing a Management Representative e o] etes
d the EnMS Team

2 F M Completed October 20, 2016 H
. . I I 3B M Jay Wrob Completed  October2.2016  }
S I m I a r to 0 Pete Langlois Started October 20, 2016 i
Jay Wrobel Assigned October 22, 2016 H

igned Not S |

https://navigator.industrialenergytools.com/

U.S. DEPARTMENT OF
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Better
Buildings

.

e, .
e ". =
i s -

r

Join 900+ Better Buildings Partners and Allies

» EXPLORE AND SHARE
innovative strategies, emerging trends, and high-impact
technologies in energy and water efficiency

» CONTRIBUTE
to interactive sessions focused on industry-specific and
proven solutions to help you take on what's next

» PARTICIPATE

in showcase building tours, financial ally speed dating,
ask-an-expert meetings, peer-to-peer networking

» LEVERAGE

your organization’s commitment to sustainability

Register early - space is limited
REGISTRATION OPENS JANUARY 2017

FOR MORE INFORMATION AND TO REGISTER:
betterbuildingsinitiative.energy.gov/summit

’ @BetterBldgsDOE #BBSummit2017

WASHINGTON, D.C. /S
MAY 1517, 2017 |
AT ’ ; o

REGISTER TODAY

R S

U.S. DEPARTMENT OF

ENERGY



Better Buildings Solution Center

* Nearly 200 industrial
solutions tested and
proven by Partners —
100 added in 2016

* Find solutions by
topic, building type,
solution type, building
Size, sector,
technology, location,
and more.

enerqy.gov/bbsc

EEEEEEEEEEEE
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NT DOE SOFTWARE TOOLS




AMO Resources: Key Tools

« N 4 N 4 D
Energy Performance Energy Systems
Tracking SR LA EREEEE: Analysis
(" Baselining ) ) .
EnPI Tool eGuide& eGuide g Motors h
Lite for ISO 50001
4 ) °
Corporate Energy Implementation Al e
Performance > / * Fans
Tracking for Better [ ) - Compressed Air
Plants partnership Energy Footprint
. y, Tool e Steam
( Facility Energy ) L J « Process Heating
F.:.er:g;mg?gre ( ) « Data Centers
Superior Energy PEP (PIar!t Energy « Simple
\ Performance J, Profiler) 9 Calculators y
A\ U Q T >
RBeter www.energy.gov/eere/amo/software-tools ENERGY



AMO Tool Modernization Overview

= |ssues:
= Many tools no longer work with updated
systems

= DOE does not own software code

= Difficult to fix bugs or add new
capabilities

= Path Forward:

= DOE will own and control code

= Upgrade tool capabilities where
feasible

= Create Open Source Software!

= Government-wide Open Source
Software

https://sourcecode.cio.gov/SourceCodePolicy.pdf

“...free Software for other public agencies as well as the general
public to use, study, share and improve the software.”

= MIT License — “Do whatever, but please
provide attribution”

Process Heating Assessment and Survey Tool (PHAST)
Enemgy Efficiency ond Renewable Energy

O ©0 O

Plart/Equpment information  Furnace Analysis - Heat Balance

® © ©

Import Plank Information Export Plank Information

Chck on the appropriate button for fuither information

00::

Exit Anplicat

Apphcaton & developed by E3M Inc. with suppont rom the Depanment of
Emwmdoiﬂdmnmlebuduynmmﬁmmdm
E qupmant Assocushon (IHEA] A nubcotmites corastng of membert from magr
ndusines and equpment suppbers acled a3 advisor lor the applcabon

| e
[Funace Name Melting hunace na '{-T' P Other Io:::;‘ - sgend:
S7517 ke 7 7.5 1)
= / P Curront
/ ” Wall losses o
P y b 0631 B Moditie
Fumac | | | // i ; AN
Fumnace heat | / g Do ket
ut — = 4 == 1904330
P = = 0 e
Gross fuel Available heat —_— e
heat input — % Useful output
EXTL T 182262000 ), (heal o load)
W SEO T ke 9383 4 700737 kite
W B E i
N CE—
J ‘ R
L N N ~ \,3 Fimw’mnmw Iosus
\ Water cooling loss n
Mmcephaty 3095 3 » g :
S
e gy as st v 5.9 57 e sy e
Actual Energy Use hom Fumace Analysis Entimated Enargy Une from Plant/E pipment fodermation
Hewt Requred (k) 1527362 393,153 Fuel erengy use v} 15.000.000
Goscnt How Flequeed fhe) 29898 WS Eechical . BW)
oM Bt B Steam eneegy oe ]
mmmmmmmmm 12766 £
nesgy Used WV o
e Eficmn <] B i
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AMO Tool Modernization (cont.)

= Designed for Multiple interfaces
= Web / Desktop / Mobile

» GitHub repository for Open
Access - i,
https://github.com/ORNL-AMO . ‘ "
= Other Benefits: . ;
= Common software engine library g|thUb
= Auto-Update capability (silent SESLECRG
updates)
= Crash reporting to assist in @2 ELECTRON
d e b u g g I n g Build cross platform desktop apps with web technologies
= Consistency in appearance across innietiinlesit iy
all platforms

Ongoing Feedback link- https://www.surveymonkey.com/r/DOE-AMO-TOOLS

Better EEEEEEEEEEEE
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How To Access DOE Resources

@ Techvicel Assisianes Acl %

€ C #

~ energy.gov/eere/amo/ta

ENERGY.GOV
Office of Energy Efficiency & Renewable Energy

SERVICES EFFICIENCY RENEWABLES TRANSPORTATION ABOUT US OFFICES >

Home » Toudrisl dscaalanmx Audaiios

TECHNICAL ASSISTANCE ACTIVITIES

Advineed ANO'S Incustnal Tochrical Assstance AUppats the ceployment of manurachong ahnaiogies  AMO 1A STATL ACTHIVITILS
Marfactirng Hore & 3 " - 4 hi A
and practices, induding stategic anengy manaDamat and combingd heal snd powwer, 8c0es
Key Activities Arercan indusly (o naease productivity and reduoe waler ond energy use.

Rezearch 8

Dwvebogament Projects

Faaites TECHNICAL ASSISTANCE

Batiir Plares

Battar Plants Program
Superior Energy
Performance
e SLYD lectni Arretance Mottt es by Ty
Pouzordl Assessment Better Plants Challenge
Curmurs JAC3)
BIMONTHLY UPDATE
Corbined Hoat & Superior Energy Performance BIMONTHLY UPDATE
Pomer Depicy=e-t

Information Resources = =
Industrial Assessmant Centers Adsanced Manutacturing Office Usdate, March

Finanzial Ogpormunies

213
AMD Comesces CHP Deployment
Hewns
Cvents Adrenced Manulscturrg Olfce Usdote, Joruary

FNFRGY RFSOURCF CFNTFR o
Software Tools

Training Adonced Manuhicrritg Ofce Linaae
Mereambar 2014
Technical Publicatons

Case Studies Adsanced Manutcturiog Office Usdae
Sopamiber 2014
Stato and Utiity Engagement

PLANT ENERGY SYSTEM AREAS

Industrial Azzistance and Projects
Flant Wide

Leram

QOTHFR INDUSTRIAI SUPPORT PRI f— >

U.S. DEPARTMENT OF

Eﬁ‘t;tﬁr http://energy.gov/eere/amo/ta ENERGY
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Final Thoughts
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Why State An EE Goal?

Organizations with publicly stated goals™:

* Implemented 50% more efficiency and renewable
energy measures than organizations without goals

= Are 2.7x more likely to increase investments
= Adopted more energy management practices

= Gain brand value, property value, and other co-
benefits beyond energy savings

*2013 Energy Efficiency Indicator Survey by the Institute for Building Efficiency

Better U.6. DEPARTMENT OF
@ Plants ENERGY



(Published in Energy Engineering, Vol. 109 (5), 2012])

Energy Conservation Also Yields: Capital, Operations, Recognition and Environmental Benefits
“CORE"” Benefits are Highly Probable and Worth a Double-Digit Improvement to Energy Savings

Eric A. Woodroof, Ph.D, CEM
Wayne C. Turner, Ph.D., PE, CEM
Warren Heffington, Ph.D., PE, CEM
Barney Capehart, Ph.D., CEM

A Peer Reviewed Publication

ABSTRACT

Previous research indicates there are additional (often unreported) benefits from saving energy.'* This paper
identifies these “additional benefits” and describes how to calculate their value.’*_In addition, we found a high
percentage of facility managers experienced some of these benefits. For example, in a recent survey, 92% of
facility managers experienced reduced maintenance material costs as a result of energy conservation (primarily
because lights, filters and other equipment lasted longer when operated less hours per year). Due to site-specific
factors, not all facility managers will experience every benefit, however a high percentage of respondents (92%,
71% and 63%) did experience three of the six "additional benefits" surveyed. Because facility managers do
receive some of these “additional benefits”, we developed two approaches to quantify their value. When
applicable, these benefits should yield a direct and verifiable dollar savings a majority of the time. Via a simple
example, we calculated these benefits to be worth approximately 31% of additional value beyond the direct
energy dollar savings (and that was only applying half of the possible benefits). There are other benefits that defy
— quantification, some of which we list at the end of the paper for use in future research and when evaluating energy
conservation projects and programs. EEFY
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Survey Results

Additional Benefits of Energy Conservation

% of Facility Managers that
Experienced this Benefit

1. Reduced Maintenance Material Costs 92%
2. Reduced Maintenance Labor Costs 71%
3. Permanently Avoided Capital Investment 33%
4. Avoided Procurement Costs 63%
5. Avoided Purchases of Carbon Offsets 10%
6. Enhanced Image, Public Relations or Recognition 44%
7. Reduced Sales Taxes/Environmental Penalties Not Surveyed
8. Improved Building Value Not Surveyed
Qeeter ENERGY




How Do | Join?

: : Better :
= Simple 2-page partnership SPiants oo e
agreement form e

= Should be signed by CEO or a St s P e
senior executive :

= Lists Partner and DOE roles;
explains voluntary nature of
agreement

DOE agrees to provide:

Agreement:

= For more information contact e
BetterPlants@ee.doe.gov |

http://energy.gov/eere/amo/downloads/better-
plants-partnership-agreement-form

ENERGY

Better U.S. DEPARTMEN

e Plants ENERGY



Partnership Agreement

Form

Better Plants Partner agrees to:

» Adopt a corporate-wide goal to significantly reduce energy intensity over a 10 year period
» Report energy intensity, energy use data, and achievements annually to DO

Additionally, within 12 months partners agree to:
» Establish an er ergy use and energy intensity baseline

» Develop an energy management plar

» Designate an energy leader or energy manager

DOE agrees to provide:

» National recognition including a feature on DOE's website, recognition letters from DOE leadership, and invitations to special events

» Technical support to assist the company in developing energy management plans, identitying energy-saving opportunities, tracking
qy performance metrics and reachir ] Its energy goal

» Additional resources, including access to DOE energy analysis software tools, training webinars, technical quidance documents, and

peer-to-peer networking opf runities

— http://enerqy.gov/eere/amo/downloads/better-plants-partnership-agreement-form
Pl




| TWENTY QUESTIONS ]
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For more Information

Thomas Wenning, wenningtj@ornl.gov, 865-946-1504

Eli Levine, eli.levine@ee.doe.gov, 202-586-9929

Bruce Lung, robert.lung@ee.doe.gov, 202-586-4411

BetterPlants@ee.doe.gov

Better Buildings, Better Plants:
http://eere.energy.qgov/betterplants

Better Buildings Challenge:
http://betterbuildingssolutioncenter.enerqgy.gov/

EEEEEEEEEEEE
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Anemometer
Combustion Analyzer
Conductivity Meter
Current Transformer

Digital Manometer
Digital Multimeter
Digital Thermometer

HOBO Data Logger

Infrared Camera
Infrared Thermometer

Manometer—Hydronic
Pitot Tube

Power Logger

Pressure Transducer
Strobe Tachometer
Thermocouple

Time-of-use Logger

TRMS Supermeter

Ultrasonic Flow Meter
Ultrasonic Leak Detector

Application

Measure air flow and help quantify leakage around seals (process heat, building envelope).
Quantify the amount of excess oxygen in boiler/combustion process exhaust.
Quantify the amount of undissolved solids in boiler blowdown.

Help quantify an actual change in the electrical consumption of a component or system.
When used with pitot tubes, digital manometers can help determine air flow rates in fan systems or ductwork.

Measure voltage, current and resistance.

When combined with a thermocouple this is useful for determining process temperatures.

When combined with the accessories below, the data logger is used to determine trends in non-steady state systems:
current transformer - clamp-on; current transformer - split core; pressure transducer; temperature/RH sensor.

Useful for evaluating structures, door seals, insulation, oven hot spots, etc.

An infrared thermometer can be useful for non-contact temperature measurements for both manufacturing processes
and building envelope applications.

Used for measuring pressure drop across components in fluid systems.
Measure fluid flow velocity by using the difference between the total and static pressures.

Used for logging power in low voltage (<600 V) 1-Phase or 3-Phase electrical components such as pumps, fans, and
COMpressors.

Pressure transducers are most frequently used for compressed air and pumping systems.
A strobe tachometer is a non-contact method for determining the rotating speed of a shaft (motors, pumps, fans).

Used to measure temperature for various applications.

Used for logging starts and stops of equipment with intermittent duty cycles such as sump pumps, vent fans,
refrigeration units, etc.

Used for non-contact temperature measurement and voltage, current, resistance, inductance, capacitance, and
frequency measurement.

Used to measure the flow rate in fluid systems without breaking the pressure boundary.

Used to identify leaks in compressed air or steam systems.



Industrial Assessment Centers Overview

= Plants served:
= Program concentrates almost exclusively on industrial operations
= Standard industrial classification codes (SIC) 20 through 39
= Plant normally located within 150 miles (242 kilometers) of an IAC

= Directed at small and medium sized manufacturers

— primary customer:

= Has gross annual sales of <= $100 million

= Consumes energy at a cost between $100,000 and $2.5 million/year
= Employs no more than 500 people

= Has no technical staff whose primary duty is energy management
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DOE CHP Technical

Assistance Partnerships
(CHP TAPs): Program
Contacts

| chp@ee.doe.gov

Washington State University
360-956-2004
sjodngd(@energy.wsu.edu

Claudia Tighe

CHP Dqﬂo;nncm Program Manager
Office of Energy Efficency and
Renewable Energy (EERE)

U.S. Department of Energy

E-mail: claudia.tighe@ee.doe.gov

Jamey Evans

Project Officer, Golden Field Office
EERE

US. Department of Energy

E-mail: jamey.evans@go.doe.gov

Ciff Haefke
University of linos at Chicago
312-355-3476

chaefk| @uic.edu

Patti Welesko Garland

Enterprise Account POC

CHP Deployment Program

EERE, US. Department of Energy
E-mail: Patricia Garland@ee.doe gov

DOE CHP Technical Assistance Partnerships (CHP TAPs)
Contact — Patti Garland, Patricia.Garland@ee.doe.gov

Tom Bourgeoss

Pace University
914-422-4013
thourgeois@law.pace. edu

Beka Kosanovic

University of Massachusetts Amherst
413-545-0684
kosanow(@ecs.umass.edu

www.midatlanticCHPTAP.org

Jm Freihaut

The Pennsylvania State University
814-863-0083

jdf | | @psu.edu

Ted Bronson

DOE CHP TAP Coordinator
Power Equipment Associates
Supporting EERE

US. Department of Energy
E-mail: tbronson@peaonline.com



New |nitiative: Technology Transfer
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F Developing
Innovative,
Replicable Solutions
with Market Leaders

* Better Buildings
Challenge

* Better Buildings
Alliance

e Better Buildings,
Better Plants

e Better Buildings
Accelerators

* Better Buildings
Residential

* Superior Energy
Performance

Developing a

m Skilled Clean

| Energy Workforce

* Better Buildings
Workforce Guidelines

MARKET
LEADERSHIP

&

WORKFORCE
DEVELOPMENT

Better
Plants

BETTER
INFORMATION

FEDERAL
LEADERSHIP

Making Energy
Efficiency
Investment Easier

¢ Building Performance
Database

e Building Energy Data
Exchange Specification

® New Financing
Solutions

¢ Building Energy Asset
Scoring Tool

¢ Home Energy Score

* Appraisal Foundation
Memorandum of
Understanding

& Leading by

Example in the
Federal Government

* New Executive Order

® President's
Performance
Contracting

Challenge

e DOE Leadership
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Comparison: Program vs. Challenge

Better Plants Program Better Plants Challenge
* Corporate energy » Corporate energy performance
performance commitment

Annual Report

Monthly call with TAM

Develop baseline

Data display

Showcase Document
Implementation model

Quarterly call with TAM and program

commitment

ACtiVities e Annual Report

* Monthly call with TAM
* Develop baseline

staff
B . + Technical Assistance ( Le_chnlcal ASS|stancc:: . \
enefits - Recognition . |g_he_r level Recognition
* Training ) Tr:curup:q _
» Eligibility for water efficiency
initiative
* Preferred access to speaking
\_ opportunities )
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U.S. DEPARTMENT OF ENERGY

BIG PICTURE ENERGY
EFFICIENCY: INSIGHTS
FROM A TAM
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Habits of Successful Companies

= Efficiency is a core strategy, not a sustainability “check
box”

= Real & Sustained:

* | eadership and organizational support
= Resources into energy efficiency

= Sets ambitious EE goals and a plan to meet them
= Strategy relies on a robust tracking and measurement

= Effectively communicates results

Better™™" . us DEPARTMENTOF
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Have An Energy Policy

ABC Inc. Corporate Energy Policy

Objective
ABC Inc. is committed to using and purchasing energy in the
most efficient, cost effective, and environmentally responsible
manner possible. ABC shall improve energy efficiency
continuously by establishing and implementing effective
energy management programs that support all operations and
customer satisfaction while providing 3@ safe and comfortable
work environment.

Approval
tt, CEO & Chairman of the Board

M. G. Wa

M Better
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Have An Energy Team

= Cross Functional
...to Reduce Barriers

» Led by a Champion
...to Get Results

AAAAAAAAAAAAA
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Use an Energy Intensity Metric

= Energy per widget... not reduction of output
* Helps to communicate project opportunities

= Savvy energy managers are getting projects
approved




Robust Metrics

= Understand energy
usage breakdown

= Advanced tracking and
reporting (and
forecasting)

Energy Use by System Type

4%

4%

m Combined Heat and

Power (Cogeneration)
m Compressed Air

m Electrochemical

Processes
® Fans and Blowers

m Industrial Facilities
(Li hting?

m Industrial Facilities
(HvAC)

® Material Handling

m Material Processing

m Process Cooling and

Refrigeration
Process Heating

m Pumps
.. i m Steam Generation
Electricity versus Production Equipment
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Regression Analysis — Added Benefits
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Greatest Opportunities
for Energy Conservation
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Know that Air is FREE

...AND that Compressed Air is VERY Expensive

* Poor management of air supply can yield
inefficiencies for costs and also in meeting
demand events.

* Inappropriate uses and leaks are BIG
opportunities

Better
4@ Plants



Prioritize

$ )

?ﬁ.

Low-Cost Process Capital Alt
No Cost » Improvements» Upgrades Energy
Kicks things off Question the Build the case Save this for last
Builds momentum Status-Quo Validate results Target sites

Better U.S. DEPARTMENT OF
Plants_ ENERGY



Be Ready for Re-work

“Low Hanging Fruit Always Seems to Grow Back”

= Air & steam leaks

» HVAC efficiency losses

» Results of poor maintenance
= Equipment degradation

= Operator actions
= Set Points = Opportunities!

Better U.6. DEPARTMENT OF
Plants_ ENERGY



Engage Employees

Employee behavior matters — Harness it

= Visible Activity: lights & occupancy

sensors

= Signaling encaGemENT | |

= Awareness 3 ‘
» Energy Fairs R X

= Take Suggestions v
» Recognize & Reward

Better N DEPARYMENT OF
hne ENERGY



“What would you do first...?”

-Shop floor
-Build a coalition

M Better
4QPlants
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Strategic Energy Management

*= Holistic energy management strategies

* Encourage energy savings from changes
In corporate culture, behavior, operations
& maintenance

| ZBR
= Development of baselines, energy ISO

performance indicators and metering NS

capabilities. Lokl

» Guides implementation of capital projects,
encourages best practices in O&M

EEEEEEEEEEEE
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DOE Resource

Better Plants Program — Set Voluntary Long-Term
Goal

= National recognition through web profiles, annual
recognition letters, invitations to special events

= Access to a technical account manager

= Access to In-Plant Trainings to identify and implement
energy efficiency projects in major energy-use systems

= Access to the full suite of DOE tools and resources

Better
Plants

U.S. DEPARTMENT OF ENERGY

Get started with a simple 2-page
form signed by management
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Why State An EE Goal?

Organizations with publicly stated goals™:

* Implemented 50% more efficiency and renewable
energy measures than organizations without goals

= Are 2.7x more likely to increase investments
= Adopted more energy management practices

= Gain brand value, property value, and other co-
benefits beyond energy savings

*2013 Energy Efficiency Indicator Survey by the Institute for Building Efficiency

Better U.6. DEPARTMENT OF
@ Plants ENERGY



What ACTIONS have world-class
companies taken...

EEEEEEEEEEEE
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= CEO participates in Energy Program

* Internal rewards program based on performance

= Supplier / Customer outreach
* Dedicated Energy Fund

= Enterprise involvement in SEP

Better
4@ Plants
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Eastman Chemical

= Employee Energy Fairs
= Green Team --- Metering Program
= Supplier / Customer outreach

= Dedicated $8 million Energy Fund

Better
4@ Plants
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Alcoa

= Best Practices shared across all BUs

= Global Network of Energy members

* Projects > $ 2 MM — must receive EE review
= Best Practice Program — with accountability

» EE Case Studies distributed globally

EEEEEEEEEEEE
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Qhgtter ENERGY



Current Trends

Hold Senior Managers accountable for Energy
Efficiency — compensation at risk

New Projects and New Products must pass
energy efficiency reviews

Sustainability as an umbrella
Supplier / Customer outreach — Customer retention

Dedicated Energy Funds

EEEEEEEEEEEE
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Energy Efficiency Quick Hitters
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There are (easy-ish) Opportunities!!

= Steam: Tune-ups, steam traps, and
insulation (%)

= Process Heat: Tune-ups, scheduling, and
waste heat recovery ($9)

= Compressed Air: Leaks, Lower Pressure,
Staging

= Pumps: Closed valves and Recirculation
Lines (aka: VFD’s = $9%)

» Fans: Closed dampers (aka: VFD’s = $9)

Better U.6. DEPARTMENT OF
@ Plants ENERGY



DOE Energy System Tools
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Plant Energy Profiler (PEPEX

= Create high-
level energy
profile of plants

= Details energy
purchases, how
energy Is
consumed,
energy savings,
and a list of
next steps

Better
4@ Plants

Insert

Draw Page Layout

PEPEx Tool - Excel Wenning, Thomas J.

Formulas Data Review View EnPI ACROBAT

Tell me

(&l

d

8, Share

By P8 Calibri ~136 - Conditional Formatting Jo)
‘ | By - B I u ¢ -~ Format as Tab
i ) 2 ! ! Cell Editi
Paste s el
2 ~ ell Style 7 N
Clipboard 1 Font Alignment Number Styles A
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d 2 U 010 U
-
1
. Color Scheme
| R
3 |Green User input User input required
4 |Pink User input Drop down list
5 Grey NO User Input  |Formula inserted
6 |
For a detailed walkthrough of the tool, please refer to the tutorial Walkthrough Tutorial
8
s Content
10 Tab Title User Information Contains Instruction on how to fill the data collection sheet
11 Please input information on:
Industry Type
| Basic Info -
13 (Mandatory Data) User input Location and Contact info for the plant
14| Hours of operation
15 General energy nent questions
16 Please input information on:
E & Producti i )
il :“\:earng:am roD::a;on Userinput Energy Consumption of plant for 2 consecutive years
18 | i Electricity and fuel prices
19 | Energy source for major i it
20 Please input information on:
Energy Use System
21 | (Mandatory Data) User input Energy Systems present in a plant, their energy consumption, annual cost running the systems
22 Rating of major and their Annual Operating hours.
| Energy Saving Opportunities
= :(Ma::atow [B)ar':‘):l o Hseninput
24 ik Use this screen to characterize the potential energy savings opportunities for the various major systems in your plant.
25 CHP (Scorecard) User input Please answer the questions in this form if the CHP system is present in your plant
Comoressed Air (Scorecard) User inout Please answer the guestions in this form if the Comoressed Air svstem is oresent in vour nlant =
» | Disclaimer | Instruction Energy & Production Energy Use System | EnergySa ... P »
Ready Y B [ - 1 + 80%
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EnPl v5.0 Tool

= Facility Benchmarking and Tracking tool

= Accurate, “apples-to-apples” o Electricity versus Production
comparisons, holding for critical | s . :,,@\
variables related to: | § e ot H
= \Weather e f"‘:@‘ :
= Production o o e e e e

= Validate energy savings

* Facilitates energy manager’s efforts to
report EE impacts

* |[mproves comparative analyses for
benchmarking

= Helps strategic planning

Better U.S. DEPARTMEN

& Plants. ENERGY



Desktop Digitizer

= Allow user to digitize #—=foesu
Cu rveS (pu mp, iﬁ#==\ Q )\/ ‘.1-_‘ [3.3225e+2, 2.6234e+1]
performance, etc) P s S
. = - N sk o | pn | rse e,
= Accepts input formats s e
of pdfs & images ’ -
= Automatic selection

T 1o, vbol_| 2ol | 2pol | {2bol | [spal. il
of axes after points
along curve chosen

= Curve fit capabilities

3

| I 1 1

]
/
K
£
I 0 O ) |

- L

Acquired Data

Dataset: Default Dataset ¥ Sort @

Variables: X, Y Sort by: i18n string ¥
| Order: Ascending ¥

Format
Number Formatting:
Digits: 5 Ignore v
Column Separator: |,
Format

Select All | Download .CSV| Graph in Plotly* | Close

isit http://plot.ly for details.
EEEEEEEEEE
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Dynamic Sankey Diagram — in the works

= Allow users to

create self-
defined
Sankey
diagrams

= Useful for
energy flow

mapping
= Will be
versatile to

allow flexibility - -

600000

500000

800000
Water Cooling Losses

00000

100000
Fixture/Conveyor Losses

Export  Save

Better
@Plants
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PHASTEX — Demonstration

OAK
PHASTEX - U.S. Units Version RIDGE
National Laboratory
Developed by E3M Inc. under contract with Oak Ridge National Laboratory
What is PHASTEX?
Control Page
PHASTEx_- US Units For Excel ¥1.01.xls
Number of
No. Items Component
s
1 Plant General Information Enter Data
2 Furnace Data Enter Data
31 Charge material- Solids (wet or dry)] Enter "0" if none 1 Enter Data
32 Charge material- Liquids Enter "0" if none 1 Enter Data
33 Charge material- Gasestvapors Enter “0" if none 1 Enter Data
4 Fixtures, trays, conveyor etc. Enter "0" if none 1 Enter Data
5 Wall surface heat losses 3 Enter Data
B Water or air cooling (internal) Enter "0" if none 1 Enter Data
7 Atrosphere or makeup air Enter "0" if none 1 Enter Data
8 Flue Gases Enter Data
9 Radiation losses from openings- Enter "0" if none 2 Enter Data
10 Power use by Electric Motors & Other Devices 1 Enter Data
1 Other heat loss or generation- Enter “0" if none 1 Enter Data
View PHASTE x Summary Report Go To Report
View PHASTE x Energy Usage Distribution Go To Report

“PHASTEx tool and its predecessor tool (PHAST) were conceived by Dr. Arvind Thekdi and developed by E3M Inc. in collaboration with Oak Ridge
Mational Laboratory (ORNL). Dr. Sachin Nimbalkar and Mr. Kiran Thirumaran of Oak Ridge National Laboratory (ORMNL) and Dr. Jing Ke of Lawrence
Berkeley Mational Laboratory (Berkeley Lab) contributed to the development work. The project was supported by Advanced Manufacturing, Energy
Efficiency and Renewable Energy Office of The U.S. Department of Energy. The tool was tested by a team of experts from the ORNL and
Better representatives from the US industrial companies. U.S. DEPARTMENT OF

Plants ENERGY




PHAST DEMO

U.8. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

Dearborn

Ford Motor Co. / Dearbom

e

& Select All

ASSESSMENTS

Generate Report

# @ ABC Plant
& BB DEF Plant

™ [ Fumace XYZ
20% Load Factor

960.49 Btu / Ib
Energy Used

960.49 Btu / Ib

Thermal Efficiency

™ [ml Furmace ABC
80% Load Factor

960.49 Btu/Ib
Energy Used

960.49 Btu / Ib
Thermal Efficiency

APPLICATION SETTINGS

Delete...

960.49 Btu/ Ib
Net Heat Required

960.49Btu/Ib
Net Heat Required

Sort by: Latest Activity «

Export...

960.49 Btu / Ib

Gross Heat Required

960.49 Btu/ Ib

Gross Heat Required

Import...

e

Description Lorem ipsum dolor
sit amet, consectetur adipiscing
elit, sed do eiusmod tempor
incididunt ut labore et dolore
magna aliqua. Ut enim ad minim
veniam, quis nostrud exercitation

Edit

Add Address

Add Point of Contact

Add Shared Energy Sources
Add Shared Fuel Sources

Customize Application
Settings for This Folder
Currently, this is based off your
global application settings.

Delete folder and its contents

Better
:Plants
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PSAT GUI — Beta version Demo

#® Assessment XYZ

System Setup Assessment & Analysis
1. System Basics 2. Pump / Fluid 3. Motor 4. Field Data Modify Conditions
Baseline Adjustment 1 Adjustment 2 i
Adjustment 1
PUMP / FLUID End Suction =
Pump Type End Suction 1,780 End Suction
Pump RPM 1,780 Direct Drive = 1,780
Drive =|+]1 Direct Drive
Kinematic Viscosity (cS) 1 1.000 1 60 %
Specific Gravity 1.000 e 1.000
Stages 1 1 .
@ Yes
Fixed specific speed? Yes Yes
No
MOTOR Optimization Rating
Line Frequency 60 Hz X 60 Hz
Horse Power 200 200 ¥ 200 $1 8,740
Annual Savings Potential
Motor (RPM) 1,780 -|+|1,780 1,780 by 9
aray Effcier . Add adjustment
Efficiency Class Energy Efficient Energy Efficient v Energy Efficient g :
View Detailed Report
Voltage 460 460 460
Full-Load Amps 225.4 2254 | Estimate 2254
Size Margin 0% -+ 0% 0%
MODIFIED DATA
FIELD DATA
Operating Fraction 1 1 1
Cost (kw/hr) .5000 .5000 .5000
Flow Rate (gpm) 2000 2000 2000
Head 2000 2000 $= 2000
Load Estimated Method Power Power - Power
Motor (kW) 150.0 150.0 150.0
Voltage 460 460 460

:Bleatl!:lg- &‘ ’ Export... Sav -77 7 :RTMREEFY
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ABSTRACT

When selecting projects under 2 limited budget, 8
firm should jmplement the project {hat will returm the
most value. Ultimatelys firm value 15 measured bY
stock price which can ¢ jmpacted when the firm

announccmcms of energy management projects
correlate witha 21.33% increase in stock price within
150 days of the announcement. This increase is in

market” a fir 1s expected return was 10%. After the
announcemenl, the return would increasé by 21.33%,

for a net return . 31.33%. These results suggest

that investors react poshivc\y 10 energy management
projects- his outcome demonstraies one more
strategic incentive for firms 10 jmplement energy
management projects-

INTRODUCTION
The pmcmia\ for increased profits via cost-reducing
Energy Management Projects (EMPs) exists in nearly

all firms. However, when allocating capital, priority
is often given to revenue—enhancing projects, such as
5 i e

1o EMPs, even though they may yicld the same
increased profit and present value. A just‘.ﬁcmion is
that reveﬂue-enhancing projects arc more likely to
atract publicity and investor attention. Investor
speculation and reaction 10 announccmcms can
increase the firm’s stock price. Most EMPs do not

Yoo

2 To whom all correspondence should be addressed.

cncrate as much publicity a5 joint yentures Of neW
product lines.

if "pub\icity-gaining“ potential is a decision factor
during project selection, then a new product line orf
joint yenture would usually be selected over an EMP
But is this 2 fair comparison‘! There has not been any

pecause MOst EMPs  increas® profits (via cost
reduction instead of increased revenues)- From 2
cash flow pcrspcctivc, an EMP is equivalent to any
other prom-enhancing project-

This paper secks 10 determine whether an EMP
announcement correlates with an abnorma increase
in a firm’s stock price- 1f such announcements
posiﬁve\y impact stock prices then the firm has one

more incentive 10 ijmplement EMPs.

LIT ERATURE REVIEW

The purpose of this literatur® review is three-fold:

1. To demonstrate that EMPs are  credible
investments, with relatively 1ow risk;

2. To present some packgroun on stock price
reaction 10 announcements of typicel capital
investments; and

3. To showW that abnormal {ncreases it stock prices
from EMP apnouncements have not been
measured.

John R. Win
' gendera .
Energy and nd Eric A. W
ent, Vol. 17(1) , Strategic Planning f
' . pp. 38-51, 1997 g for
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