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DOE

Overview

Timeline
2008-2011, I1SO 50001 was developed
with AMO/DOE guidance
2011, ISO 50001 officially published
2012, AMO launched SEP pilot
2016, AMO revised SEP 2017
2016, AMO develops 50001 Ready

2017, AMO recognizes 15t 50001
Ready facility

2018, AMO revises SEP 2018

2018, Smart Tech + 50001 Accelerator
in Fall 2018

Budget

FY 17 Costs FY 18 Total Planned

Costs Funding (FY 19-

FY20)

$4.5M $4.0M $12.0M

Funded

Barriers

Incumbent facility thinking is project-
based and bottom up (missing O&M
savings opportunities)

Overall market adoption of ISO 50001
given a lack of ‘known’ business value

Need for data validation on cost,
energy savings persistence & level of
effort

Lack of regulatory drivers or financial
incentives (as done EU/globally)

Partners

End users: Industrial, commercial
and public facilities

Accreditation and standard bodies
Certification and Verification Bodies

Third parties: Utilities, NGOs,
associations, municipalities, foreign
governments

Energy Professionals



Problem Statement

* Most manufacturing and commercial facilities do not have a comprehensive energy
management system with a long-term continuous improvement POV

* Most energy management programs are implemented through a series of one-off
energy reduction projects

* The “project approach” is not systematic; energy savings achieved through
technology investments often do not realize savings potential

Current State: Project by Project

Project-based
Equipment and physical systems

Approach and Scope

Ad hoc and reactionary, often budget-driven
Often no established process for new projects

Project prioritization

Management buy-in Ad hoc or none

Resilience to staff turnover Dependent on energy champion or individuals

No - based on individual projects
Individual-dependent

Self-sustaining

Reliant on continuous streams of capital to support EE
upgrades and sustained improvement

Outcomes

Increasingly commonplace: 46% of U.S. manufacturing
facilities have set goals for improving energy efficiency

Current adoption levels




Top-Down versus Bottom-Up Energy Management

Top-Down

* Energy Management System (EnMS)
* Top management commitment with resourced energy team
* Cultural empowerment

* Project engineering approach

* Reliant on continual capital investment
¢ Individual champion dependent

Bottom-Up



Project Solution: ISO 50001

ISO 50001 encompasses:

Structured, comprehensive energy management
system

Emphasis on continual energy performance
improvement

Assisting facilities to better assess the more optimal
investment of advanced energy efficiency technologies

Framework for instituting energy management as part
of the culture of the organization/facility

Relevant AMO Strategic Goals: Improve the productivity and energy efficiency of U.S.
Manufacturing, reduce lifecycle energy and resource impacts of manufactured goods

AMO MYPP Goal: Catalyze a 3x increase (from a 4,000 facility baseline) in the number
of ISO 50001 certified or conformant facilities

Solution: Implementing an energy management system using the ISO 50001 structure
provides a framework for those facilities that are ready to embed energy management
into their culture and move beyond the one-off project energy improvement mindset



Technical Challenge: Low Adoption of ISO 50001

2014 MECS (EIA data) survey on ISO 50001 awareness showed: US DOE Partners
* In US, only 43,048 sites out of 162,785 were aware of ISO 50001 [26%] in 50001

* In US, only 4365 were implementing ISO 50001 [2.7%] '”dgi;”a'

*  When factoring in non-manufacturers, the numbers are drastically smaller /grr?;éc;; t“f,:f' Steel
DOE research & field validation includes: e

Detroit Diesel

* Needed resources for US adoption in industrial, commercial and institutional
General Motors

* Analyze the energy performance improvement vs baseline HARBEC Inc.
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Verification of Energy Performance through 50001 SEP®

Goal: a program for DOE to quantify and validate the savings from ISO
50001 adoption in industrial, commercial and institutional facilities

50001 Superior Energy Performance is a DOE program recognizing
excellence in organizational energy management system practices.

50001 SEP is an ANAB-accredited certification (follows ANSI/MSE 50028)
50001 SEP certification based upon third-party verification of:
e Energy management system (ISO 50001) and

* Energy performance improvement
(ANSI/MSE 50021 and SEP M&V protocol)

Iso Organization for

P International
50001 2ozl Standardization l/\f/
Y |

Superior Ener
Performance’ W — Energy +

U.S. DEPARTMENT OF ENERGY Management Venﬂed Energy

System Performance
Improvement over
time



Field Validating the Value of 1ISO 50001

Based on DOE findings, a structured energy management system (EnMS) yields
greater, more cost-effective, and more sustainable energy savings than a more
traditional, project-based energy efficiency program. Energy savings, validated
by third party verifiers, shows the following results:

e US manufacturing Business-as-Usual ~1% per year

e US manufacturing Industry Leaders ~ 2.5% per year
e ISO 50001 certified plants ~4% per year
e Enterprise-Wide SEP Approach ~5% peryear

Simple payback periods of less than 2 years for most facilities, with majority (~70%) of
energy savings from adopting an ISO 50001 structured EnMS coming from no/low cost
operational improvements



DOE Validates Competitiveness Improvement

DOE field validated the energy savings potential of ISO 50001

e With manufacturers, findings of ISO 500001 implementation ~4-5%/year

*  With commercial facilities (hotels) findings were also ~4.5%/year

*  Multi-sites in 3M & Schneider-Electric showed a 2x improvement vs internal BAU
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“ISO 50001 is a standard that drives results directly to the bottom line. ISO 50001 systematically drives
down energy costs and improves competitiveness through the assignment of responsibilities and raising
the visibility of energy management within the organization.”

—Andrew Hejnar, 3M



50001 SEP Enterprise data demonstrated enhanced cost savings

* Four pilot companies reduced their external certification costs by an average of $19,000
per site using the Enterprise approach, in addition to lowering their staff time needed

Av P t Av P t of
Number of Peel:}i?mgl::en En:rrgygzo:tr;:\r:inogs Annuasl El:lergy Cost SEf ](Ei).(ter;/[al CO.St SEP Internal Labor
Sites Improvement per year from Operational avings excluding v etering (per site, FTE-yr)
(per site) Changes (et (avete)

6 2.4% 77% $0.6M $21K 1.7

. 3o N/A M s33K

; 6.2% 66% $31M 534K 04

31 : : s oM : :

- S o o so.6M sz e

- 1.7% 41% $13K $14K 0.2

Reference: ISO 50001 and SEP Faster and Cheaper - Exploring the Enterprise-Wide Approach, Jiinjing Liu, et al; August, 2017, ACEEE
Summer Study for Industry

*One site is ISO 50001 certified and seeking SEP certification. Energy performance improvement and annual energy cost savings are not reported.
**ISO 50001/SEP implementation cost and labor data is only available for seven of the 19 Schneider Electric sites.



50001 SEP Results and Accomplishments

e 61 facilities have achieved SEP certification since 2010
* Average savings 4.6% per year for current certified facilities

* 75% of energy savings from operational improvement

e compared to ~40% operation savings from “project approach”
(DOE Save Energy Now data)

e Structured ISO 50001 is expected to enable persistence of
energy savings

e LBNL and DOE are beginning to analyze the data to
discover persistence of 50001

e [SO 50001 enables systematic integration of
advanced/smart energy efficiency technologies

e Coordinating with the Smart Manufacturing Institute



DOE’s Spectrum Approach to ISO 50001 Adoption

DOE has developed an energy management continuum approach that begins with
market-driven business and culminates in verified savings

50001 Superior Energy Performance (SEP):
Recognition for ISO 50001 certification and 3™
party verification of energy performance

50001 Ready: Recognition for ISO 50001
conformance using guidance in DOE’s 50001
Ready Navigator tool

improvements
50001
50001 Ready Superior Energy
U.S. DEPARTMENT OF ENERGY Pe'_formance@

U.S. DEPARTMENT OF ENERGY

* Self attested * ISO 50001 certification required

* Top down energy data results » Top down and bottom up

* No cost and no audit required energy calculations

* DOE recognition, not * Audit required at cost
certification, for established .

Provides 3" party verification

50001 EnMS in place of savings from 50001



50001 Ready Recognition Program

1. Implement ISO 50001 principles Egggl&g%?&
Welcome to the 50001 Ready Navigator!

Complete 25 Tasks in US DOE’s 50001 i v e e e 13 550 ey eegorent
Ready Navigator free, self-guided online tool

Standard. Join the 12,000+ facilities worldwide benefiting from an energy management system!

About the Navigator Explore the Navigator Create an Account or
Pl === Log-in to Get Started
nnnnnnnnnn

2. Present energy performance

-or- -or- ENTER PASSWORD

Submit energy performance data. May use _— — T
EPA’s Portfolio Manager or DOE’s EnPI Lite

3. Self-attest to 50001 Ready DOE recognizes

Sign-off by management of 50001 Ready 50001 Ready achievement
implementation and commitment sm Ready
Faciity

SepaTary D e

Company Name

Is recognized for instituting global best
ices in il energy imp

energy.gov/50001Ready Racogrizad b the U, Departman o Energy

Dr. Kathleen Hogan
Deputy Assistant Secretary for Energy Efficiency




50001 Ready Navigator

U.S. DEPARTMENT OF ENERGY

E 50001 Ready

Welcome to the 50001 Ready Navigator!

The 50001 Ready Nawvigator Is an onling application that provides step-by-step guidance for implementing and
maintaining an energy management system In conformance with the IS0 50001 Energy Management System
Standard. Join the 12,000+ facilities worldwide benefitting from an energy management system?!

Tell Me More Explore the Navigator Create an account o
= — Log-in to Get Starved

0000

FMAIL ADORESS

ey — -or - -or- ENTER PASSWOAID

Fargot password?

* Online tool, with simple, step-by-step
approach to ISO 50001 implementation

* 25 tasks divided into 4 sections

» Ability to assign tasks to team members

* Extensive guidance available in each
module

2nd tase prajser - =) Dashboara Eanning Frargy Reaw Cantinual Improvsmant Systarm Management
Dashboard

Task Assignments
anning Energy Review  Coneinusl Mmprovernesis Syssern Managernen
Planning
Task Ansigred To Srmtus Stwtas Duts Action
1 Scope and Boundaries Paul Sheaffer Completed 03142007
z Energy Policy Paul Sheaffer Completed 05142007
3 Management Commitment Paul Sheaffer Completed 042007
4  Energy Team Paul Sheaffer Mot Started

]

Legal Requirements Faul Sheaffer +1 » Not Started

and vew peajest - O Dushbomsd  Biawmg  Energy e Iyatem

Continual Improvement

Tasks: Corrective Actlons

+ PRGOS

Task 17: We investigate and respond to Vau rw curten thy rat
significant deviations in energy performance S oo Thik Ml
and potential issues with the 50001 Ready

O P A & Comrm

system, taking corrective and preventative
actions as needed

Current Status Mot Searsd

Detailed Cuidance: Corrective Actions

ComnghDans  TmkOuniew  Full Desrpmen  Neme () Desume  Meey  Amigemesm

Fuall Donesipmion
S

A devintion may Be identied Oy 8 Specife level of VArATIcn or CAn Be eviLiped by knowisngeanle Dersonne 1o
et 118 8 UGREART AR F ACTie % eguae Exnmpies of methots i Laecilying tgndicant deatons can
inchude the faliowing

= Vislues outside of control limits
+ Bercent variation in value
= Trends identifies

= Specified variation in EnSis

+ Specified variaton in SEU perfarmance




50001 Ready Navigator - Highlights

Guidance broken into straight forward sections, including:
e Getting It Done — what specifically needs to be accomplished
e Task Overview — how does this task connect with ISO50001
e Full Guidance - comprehensive guidance about the task
e Optional Transition Tips - from other ISO management systems or ENERGY STAR

Track and update task progress

Planning

Form teams and assign tasks e
Download guidance — -

. . Task 1: We have defined, documer}t&d and Ve are Both &
Create multiple projects T e e et GRS
Access over 100 related resources

Detailed Culdance: Scope and Boundarios

Cotling® Dorw | Tath Ovresew Pl Dwmcrgphon Wotes ) o lewtory Sty

DOE 50001 Ready Recognition!

Catting it Done

Detailed Guidance: Scope and Boundaries

Getting It Done Task Overview Full Description Notes (¥ Resources History & Assignments




50001 Ready Navigator — Upgrade Coming

® Multi-site functionality - central [ 50001 Rescty [
office involvement to coordinate o S P

linked facilities

Central Office Executive Management
Flasss miceatn tha Top Mansgamant Exnrute ot the Camtral e lovsl S can sign o an the mplamsstsnsn of an Exs. Thin o
OFTIONAL and can be sebrcted later

e (Corporate enterprise ;
School districts
Military commands

Select which tacks should be accompliched st the CO level.
Fles ashs arw the resgpurmdebty of Central O

. Fur Laks completed o1 he ste bevel, ghease suiate whether Cortal OF

How can the €O help with the Ensrgy
Palicy? Tha CO muy develop the Erargy
Policy based om ewsting corparste poboes
Howaever, the site will need 10 be made
[ATp— y in arde 15

Sertivm Hanoig £0 Responsinling: s mplement acticns in suppart of it
. R . o o ST
e Municipalities s - -
Tazh 3 Mansgerant Repreiestates - (o] (o] i
Task 4 Lrwrgy Team Q - o i

[7] 50001 Reacly [FNPRPRPRES: Moy (] 50001 Readly [INEWIERSY
Fri Skt .
Central Office Portfolio View Central Office Task View
Your Portfolio
Task 1: We have defined, documented and Losaking far mars guidancs
approved the Scope and Boundaries of our $,COMEBRE s teh)
o 50001 Ready energy management system © Atk the ENMS sxperts at
the 5 " ol
ContsdOftce ks Domiwes B g sy o triee W P 0t [ PR €0 Responsibility: REVIEWER SR iy Tty Dl
[ Downlosd dats
(0 ) O = D O D ) o o e O e o e ) P e ———p | orsiia |
Downlaad data Take me 10 my Dashbosrd = Your role for this task: COY Reviewsr
Sites
Detailed Scope and )
Sk Hasa foanes Tk Prograss e Raprieiohive Colting M Done Tk Derview  Full Daacristion  Notes ) Hoscusten Wiy Wamionownn | RO Frojsct
1. Swi ponant@rompanycom  View/Manage Project
2 s e RN Ay i Soal Baaie CAUBE  ViewProcs | B —
Site 2 Mo Yok NYUSA  View Projeat | | T | 1 -]
i sean o WOECERO DR persendOumpmysm  YiewiMansge Project Sand Shinshen CHN Voo (I e e ]
-~ Se 4 [ City, MEX  Viww Prajeat - | g Seep— . L
PR Wasies Eity, MEX mEEEﬁEEE” g View My Project
Need assistance? @ Contact the SO0 wady Help Desh & Download as PO O nacx




Smart Technology + 50001 Accelerator

Accelerator Target Problem

Two common paths to building energy management — Building Automation using Smart
Technologies, and continual improvement energy management ‘culture’ systems such as
ISO 50001 — are not often used in combination, and thus don’t leverage the integration
for potentially greater savings

Addressing the Problem
Bring together technology providers and implementing facilities to pilot the integration
of the two methodologies

Provide Smart Tech research (CESMII) to support partners with technology choices
50001 Ready Navigator as management system implementation platform

Desired Outcomes

Field validate the impact on combined new energy savings, plus validate the persistence
of energy savings from existing implementations

Define a pathway for increased US adoption of Smart Technologies with ISO 50001



50001 Ready Results and Accomplishments

® 50001 Ready recognition program and Navigator software launched just before
last year’s peer review

e Now a little over a year later: @RG“
MANAGER
e 8recognized facilities, 5 more on the verge ( TODAY )

PRODUCT & PROJECT /,

AWARDS

e 339 projects, 884 users in Navigator
e Energy Manager Today “Product of the Year” award for Navigator

* Based on cadence of project initiation and progress, along with expansion of
partnership activities, would expect number of recognized sites (and
accompanying energy savings data) to increase by an order of magnitude each
of the next two years

e Near-term program plans
e Multi-site functionality in Navigator
e Portal capability in Navigator for implementer referrals (i.e. utilities)
e Smart Technology + 50001 Accelerator

e International 50001 Ready recognition programs



ISO 50001 Transition Activities

50001 SEP

e SEP measurement and verification protocol integration with utility Strategic
Energy Management programs and carbon reporting programs

e SO 50001/”50001 SEP” top-down , facility-wide, systematic approach needs
more acceptance by industry, utilities, enviro NGOs, carbon reporting
programs

e Hand off of “50001 SEP” administration to third party in future

50001 Ready - Partnerships
e Utilities
e 50001 Ready is an offering that can complement a utility’s SEM program during the performance
period, and as a customer engagement tool after “graduating” from a program
e Cohorts at Focus on Energy (WI), Efficiency Vermont
e Implementing Navigator portal concept with TVA

* Foreign governments

e Multi-national corporations operating in the US have asked for recognition program that can
encompass more than just US sites, as such we are working with Canada and Mexico to stand up
separate 50001 Ready recognition programs to be administered by those governments, more
countries possible in future



Questions?
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