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Session Learning Objectives

Department of Energy’s 50001 Ready Program
MEASUR, VERIFI, and JUSTIFI: DOE ITO Software Tools
Conclusion and Q&A
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Session Learning Objectives

1. Recognize resources to help save time and money while
pursuing the energy and water conservation mission.

2. ldentify tools that can be utilized and adjusted to save water and
energy.

3. Recognize the basics of buildings systems and equipment.
4. ldentify how to best utilize the described tools through demos.

Federal Energy

fENERGY Management Program
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Staff Scientist, Lawrence Berkeley National Laboratory
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ISO 50001 Energy Management System Standard

* A framework for continual improvement
of energy performance

* A global standard developed by 56
countries with U.S. leadership

* Aflexible business practice used by
57,000+ sites worldwide

50001’s data-driven, flexible
design helps organizations
achieve persistent energy and

cost savings over the long term

U.S. DEPARTMENT | Federal Energy

of ENERGY | Management Program



Systematic Approach for Continual Improvement

All economic sectors Business Process
Improvement Cycle

Small to large companies

_ Energy
Can be built on ISO 9001 and ISO Engineering
14001 Improvement
Cycle

Data driven
performance
Improvement

of ENERGY | Management Program



Energy Savings That Grow Year over Year
4.5% 1SO 50001 Certified Manufacturing Facilities

4.0%
3.5%

30% | Better Plants Program Target
28 b e e e —————— e —————

2.0%
1.5% Industrial Average (1.0% / year — EIAAEO)

Annual Energy Performance Improvement

U.S. DEPARTMENT | Federal Energy
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50001 Ready

U.S. DEPARTMENT OF ENERGY

DOE 50001 Ready

« Developed and launched by the
U.S. Department of Energy in
2017

« No-cost, self-paced, step-by-step
framework
— Aligns with ISO 50001 standard

« Recognizes US-based
organizations that implement
comprehensive energy
management systems

of ENERGY | Management Program
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50001 Ready Supports Federal Sustainability Goals

Acquisition and  Facility Energy Fleet Emissions Performance Renewable

Electronics Efficiency Management Tracking and Energy and
Stewardship Reporting Electricity

2022: CEQ Guidance on E.O. 14057 Energy Policy Act of 2020

“Agencies should continue to use effective Sec. 1002. Encourages federal energy
management strategies such as environmental managers to consider use of systems

management systems (EMS) and energy approach to managing energy and water
management systems (EnMS), if they align with Names 1SO 50001 specifically as the

and support their agency needs and facilitate standard to model the system approach on.
implementation and progress towards E.O. goals”

U.S. DEPARTMENT | Federal Energy

of ENERGY | Management Program



50001 Ready can Scale and Benefit all Federal Agencies

 Trainings touch many through
virtual engagement

 Worldwide engagement

e Supports large and small
agencies

« Supports different phases of
energy manager's career Location of 146 Federal Sites that

« 50001 Ready enables success Received 50001 Ready Training
of FEMP programs

of ENERGY | Management Program



Free guidance to implement 50001 Ready

- Self-paced, step-by-step guidance to
implement an ISO 50001-based energy
management business practice

« Suite of free DOE resources

« Supports individual and multi-facility
implementation

6 50001 Ready
Site 2022

« DOE recognition for declaring
completion of 50001 Ready
implementation

Company Name
Isrecognized as an Ener anagement Leader for instituting DOE's

EEEEEEEEEEEEEEEEE

Recognized [or ifreattested SiNce YYYY of initial recognition]
by theUnited States Department of Energy

ificate issuance]

Better U.5. DEPARTMENT OF
eredby lﬂlﬂ,u!s,: eENERGY

U.S. DEPARTMENT | Federal Energy

of ENERGY | Management Program




50001 Navigator

* Guidance broken into straight forward
sections, including:

« Getting It Done — what specifically needs
to be accomplished

 Task Overview — how does this task
connect with ISO50001

» Full Guidance — comprehensive
guidance about the task

» Transition Tips — from other ISO
management systems or ENERGY
STAR

* Track and update task progress

* Ability to assign tasks to team members to
facilitate team collaboration

* Access over 100 related resources

U.S. DEPARTMENT | Federal Energy

of ENERGY | Management Program

Context of the Organization © Back to Project Dashboard

. = (N N /N N N N N NN NN TN
Task Status (clicktojump): @) (2) (3)1(4) (5) (6)1(7) (8) (8) () (11) (12)(13) 1 (14) (15) (16)1 (17)(18) (19) 1 (20) (2) (22) (23) 1 (24) (25)

Task: An EnMS and Your Organization

€ BACK TO DASHBOARD

oza

Task 1: We determine the strategic issues that affect our ability
to improve energy performance and achieve the goals of our
50001 Ready energy management system.

B Contact ABC Utility

Central Office role for this task: Contributor B Contact Central Office

Current Task Status: Completed © 50001 Ready Help Desk

You are currently not assigned to this task.

Partner Task Guidance From: ABC Utility

Establish your scope and boundaries

Detailed Guidance: An EnMS and Your Organization

Getting It Done Task Overview Full Description Decarbonization Notes Playbook &% Assignments
Getting It Done
1. Identify the external and internal strategic issues that affect your organization’s ability to improve its energy performance and achieve the
intended outcomes of the energy management system (EnMS).
2. Record this information.

Task 1 Guidance Version: v18.01.01.02




50001 Ready Workbook Sample Templates

[ 50001 Ready

U.S. DEPARTMENT

of ENERGY

DEPARTMENT OF THE ARMY
US ARMY INSTALLATION MANAGEMENT COMMAND
HEADQUARTERS, UNITED STATES ARMY GARRISON, SITE
SITE ADDRESS

EXAMPLE

DATE

MEMORANDUM FOR U.S. Army SITE and SITE ADDRESS

SUBJECT: Policy Letter #XX: Energy Management Policy

1. References.
a. AR 420-1 (Army Facilities Management), 24 August 2012.
b. Department of the Army Energy Security and Sustainability (ES?) Strategy, 1 May 2015.
(o2 ,870 50001: 2018, Energy management systems
2. Applicability. This policy applies to all units and activities assigned or stationed on SITE.
3. Purpose. To establish an EnergyMater Security and Management Policy for SITE.
4. This policy memorandum superséde§ previous policy/date (if applicable).
5. Policy. SITE has implemented an Energy Management System (EnMS) to enhance the

establishment of an-installation policy regarding energy/wat‘er security and conservation
management by identifying utility requirements, creating resource awareness, and investing in

efficient, cost effective technologies. It is the objective of SITE to use resources efficiently and
provide energy/water security by following the Army’s Energy Security and Sustainability (ES?)
Strategy and the 1SO 50001 Energy Management standard. All entities on SITE will promote a
resource conscious environment by pursuing the five goals of the ES? Strategy:

a. Goal 1 - Informed Decisions

b. Goal 2 — Optimize Use

c. Goal 3 — Assure Access

d. Goal 4 — Build Resiliency

Federal Energy
Management Program

Task 9: Significant Energy Uses (SEUs)

50001 Ready Navigator Playbook

Relevant Projected Personnel
Criteria for Variable(s) Current Energy Energy responsible
SEUName Selection Ferfarniange consum ption
Estim ate (FY 2021)
Building/ #1 Energy CDD 1,501,025 1400,000 Jane Watts
Equiprment consumer and MMBTUlyear MW ETU vear
Cooling & good appartunity Refauve Humidty
Refrigeration far improvements
Building / VWater #2 Energy HDD 1,271,315 1,100,000 MN.R. Gee
Heating consumer and MMBTUfyear MM ETUfyear
good oppaortunity
for improvements
Lighting #3 Energy Occupancy 363,181 347,000 Andy Valta
consumer and (potentially, not MM EBTUfyvear MMETUfvear
excellent confirmed)
oppartunity for
improvements
B | Date entered ENTER DATE
BZ | Who entered? | ENTER NAME
1 | vho reviewed? | ENTER NAME

5. Reviewthe SEU selection criteria as part of the SEU update process

<] We have established a procedure for continually reviewing relevant variables at regularly scheduled intervals,
along with responsible personnel

Muost of the energy loads are like those of commercial buildings of various types. Sub-metered energy data from
the Central Energy Plant and contractor XXX is used to predict site-wide heating and cooling loading. For other
loads commercial segment benchmarking information is used. This process is completed within the Energy

M apping spreadsheet.

<] Developed a system far manitoring performance of SEUs

We used the Energy Mapping template to monitor, update, review and verify SEU selection.
B Assigned rales and responsibilities for monitoring SEUs

Energy Team Leader — Lead and oversee

REM s — Technical review of data and Energy Mapping spreadsheet




50001 Dashboard: Regional View

* 50001 Ready can be used atthe: " S R o s

B san.JuanVAMC 14 15 16 17 [EIEE 23 11 25 B ashboard 06/24/2020
— Installation Level B odandovauc —t—f———n TR Vo= O
Regional Level B West Palm Beach VA Medic... EEEEEE B pashboard 06/15/2020 m
B TampaVAMC EEEE 04/18/2022
- HQ Level B Miami VAMC 11 :715. :9 ;é;:é's 06/24/2020  JECEL ]
. . ’ EHEE ¢« 5 6 7 8 91011 1213 m -
* Dashboards provide oversight of e i 14551 v N ESGIEAESEDES
energy status & LB D B R o0
Status Key: +# DOE Recognition
Team
Name Association Progress Task Status Members  Last Action
Gy s o RS 123 456 7 s wnzfg "

alt Lake City 0% T7015]16]17 /18] 19] 20|21 [22]23]24 25] 2 04/26/2022

) 1234 5s 7" DEEEEE
Sheridan VAMC 0% 2 04/29/2022

1415[16]17]18]19]20]21[22123[24 25]

12345 ¢ 7 HELEEE
Cheyenne VAMC 0% [14]15]16]17|18]19] 2021 |22 23]24]25 2 04/26/2022

Rocky Mountain 122 4567 89 [MEEE
Regional VAMC B 1 5[16]17]18]15] 20121 2223 24 B Ll

123 4586 7 8sf0nBEE

U.S. DEPARTMENT | Federal Energy

of ENERGY | Management Program




Navigator Live Demo

'] 50001 Ready

U S DEPARTMENT OF ENERGY

Navigator Fags
E

Navigate Project: (ST (L % Selecta Section | [ @ et Recognized

Dashboard

All 50001 Ready Navigator Tasks Completed!
For Recognition, uplead supparting d and requast

Reguest Recogrition

Context of the Leadership Planning Performance Improvement
Organization Evaluation

Task Assignments

¥ - . P \ Y A )
Contaxt of the Organization || L eadersnip ] Planning l Suppart | Operation |[ Performance Fualuation | Improvement
° Assign Section
Task Assigned To Approver Status Status Date
1  AnEnMS and Your Organization Paul Sheatfer Paul Shealfer Completed 1017/2023
Jay Wrebel
2  People and Legal Requirements Affecting the EnMS Paul Shealfer Paul Sheaffer Completed 104152021
3  Scope and Boundaries Paul Sheaffer Paul Sheaffer Completed 027052021
Jay Wrobel
.S, DEPARTMENT OF
ENERGY Frangale  Espafiol About | Privacy and Security Motice | Contact Us

The 50001 Ready Navigater is a rescurce of the Department of Energy’s Industrial Efficiency and Decarbonization Office.
Industrial Efficiency and Decarbonization Office | Office of Energy Efficiency & Renewable Energy

U.S. DEPARTMENT | Federal Energy

of ENERGY Management Program




50001 Ready Recognition from DOE

E 50001 Ready case stuoy

US DEPRRTMENT OF ENERGY

Federal Aviation Administration—Oklahoma City,

. . ,
DOE promotes participants Federal A
success oo

The US. Department of Energy's 50001 Ready program is a sell-paced, no-cost way for organizations to build
a culture of structured energy improvement that leads to deeper and sustained energy and GHG savings.
Recagnition is avsilable for facilities and arganizations that seff-attest to the implementation of an IS0
50001-based energy management system without external audits or certifications.

« DOE facility certificates of i

The Mike Monrnnay Aeronautical Centar (MMAC) in
Lt Oklahoma City is 3 Federal Aviation Administration
re CO n I t I O n (FAA) facility that has been the home of the
Administration’s medical and human factors research
and training operations for more than 75 years.
[ [ Encempassing maore than 1,000 acres and over 130
« Tailored promotional packages: oo oA e v Ay
» for technical training, the Civil Aerospace Medical
Institute, the FARA Logistics Center, the aircraft pilot and

drone registries, and the Enterprise Services Center.
The MMAC campus hosts more than 6,300 federal and

FAA Mike Maonroney Aeronautical Center Entrance. Photo
credit: Bryan Dahlvang, FAA MMAC

o C O m p a n y I Og OS fe atu re d O n D O E contract employess, with an annual epersting budget become 50001 Ready, and the MMAC took the lead,

ofover 1 billion becoming the first facility in all of DOT to officially

establish an enargy management system and bacomea
50001 Ready-a particularly important milestone for the
FAA and DOT.

Sustainability initiatives have been a strategic

priority for the MMAC, which faces both challenges
and opportunities specific to a federal agency.
Dacarbonization goals and targets are established by
energy legislation and executive orders. For example,
the 2007 Energy Independence and Security Act [EISA}
requires that federal agencies identify the key buildings

50001 Ready sites
* Project showcase highlight

Fortunately, the MMAC already had a robust
sustainability program. In addition to the regular EISA
audits and building recommissioning, the facility
participates in the regional utility's strategic energy

achievements

that comprise 75% of total energy usage and conduct
regular energy and water audits on those buildings.

In addition, those buildings must be recommissioned
and system controls must be evaluated and optimized

management program. The MMAC has benchmarked
80 of its buildings through ENERGY STAR Portfolic
Manager, and several facilities are ENERGY STAR
certified. Furthermare, the MMAC's experiences from

for current use. Having a robust energy management
systemn in place can provide the structure needed to

respond to sustainability requiremants that will likely
change over time.

achieving certifications in 150 14001, 150 9001, and
IS0 45001 gave the Center a good understanding of
the management system process.

» Access to customizable press
material and resources

By adding 50001 Ready to its energy program, the
MMAC is demonstrating its commitment to continual
improvement, a significant step for an organization with
& robust system already in place.

To be proactive in mesting requirements, the FAA,
under the U.5. Department of Transportation (DOT),
prioritized 50001 Ready recognition for its facilities.
FAA headquarters set an initial goal for five facilities to

Un5, DEPARTMENT OF

Lean about 50001 Ready and explore the 50001 Ready Navigator tool ENERGY

U.S. DEPARTMENT | Federal Energy

of ENERGY | Management Program




50001 Ready Virtual Training Cohorts

. [ 50001 Ready”
e Dedicated 50001 50001 READY COHORTS

t . / h Technical Assistance to Implement Energy Management Systems
- The U.S. Department of Energy's 50001 Ready Over the course of the eohort program, you and
. I n e to tWe Ve - | I l O n t rO ra | I l program is providing free technical assistance your cohort will receive free training using DOE
to cohorts of U.5.-based industrial, ¢ jal,  developad resources to support your organization as

and institutional sites as they implement a yau pursie your energy management path. Cohort
robust energy management system based on training will be tailored to help you develop an energy

with monthly webinars ST S

Each cchort will be tailored to meet the needs

Technical Assistance Step-by-Step Support

of participating sites. Generally, cohort program

. 1 [ 1 1 support will include six to twelve months of support
:1 coaching between it o o
monthly cohort group training wekbinars, monthly
virtual cne-on-one coaching sessions with each

site, on-demand guidance on the use of 50001

trainings S,
 Interaction with other cohort

How to Join or Learn More

Achieve ISO 50001 To join, site leadership its staff and
" : " to complete the program and implement an 150
m m Business Benefits 50001-based energy management system, and then
e e rS ro u g a n O n I n e « Save energy, reducs costs and pursue 50001 Ready-recognition for the site.
carbon emissions. Plaasa send an email to the Help Desk,
.l . ductivit 50001Ready@lbl.gov to arrange a call to share more
fo r m nerease pro u’:. I\_” 5'- stainabili information about your site, hear more about the
u competitivenszz, and sustainability. technical assistance available, and learn how to join.

* Continually improve energy

management and performance. .
Acceptance is on a

+ Build on your experience with ISO .~ . T
AT T first-come/first-served basis.
ACT SOON te secure your seat

in the next 50001 Ready Cohert!

www.energy.gov/50001Ready

U.S. DEPARTMENT | Federal Energy

of ENERGY | Management Program




Federal Sites in 50001 Ready Cohorts

Loas

Agencies Number of Sites Engaged in Program Participants
Training | Implementation Track Total Total
10 94 33 147 202

of ENERGY | Management Program



Federal Uptake of 50001 Ready is Growing

U.S. DEPARTMENT

of ENERGY

50001 Read

147 Federal
Sites

U.S. DEPARTMENT OF ENERGY Enrolled

Federal Energy
Management Program

40 Federal
Sites
Recognized

oy
== 1;7}',

SO
DEP.

o~

~
< :\

+

202 Federal

Staff Trained



Observations for Working with Federal Facilities

« (Get people involved - share the load!
— 50001 Ready is the process you can point to that appropriately engages people
facility wide
- Bring together all the good practices you do already
— 50001 Ready PDCA cycle incorporates treasure hunts, audits, metrics...
- Help energy people with their personal needs
— Early career - a process to learn and follow to build a program

— Mid career — enhance engagement with management and others, build
commitment and access to resources

— Later career — leave a legacy for the next generation

of ENERGY | Management Program




50001 Ready

U.S. DEPARTMENT OF ENERGY

Of0

Additional Information E

[m] o3 [m]
T

> L 5 |:|'I For more information email
Ll ‘:FH 50001Ready@Ibl.gov
[=] oA

For more information about 50001 Ready Access to the 50001 Ready Navigator
50001Ready.lbl.gov Navigator.lbl.gov

U.S. DEPARTMENT | Federal Energy

of ENERGY | Management Program



Questions?

Federal Energy
Management Program

FEMP Summer Workshops



MEASUR, VERIFI, and JUSTIFI:
DOE ITO Software Tools

Kristina Armstrong

FEMP Summer Workshops



Kristina Armstrong

Associate R&D Staff, Oak Ridge National Laboratory

of ENERGY | Management Program



DOE Industrial Software Tools

Help energy and sustainability teams identify, understand, and identify
opportunities for energy and emission savings in their operations.

-

\_

Energy Systems

Harof

MEASUR
JUSTIFI
Electrification for
Decarbonization
Compressed Air Scoping Tool

J

U.S. DEPARTMENT

Federal Energy
of ENERGY | Management Program

Enerqgy Management

e

VERIFI
50001 Ready Navigator
Energy Footprint Tool
Plant Energy Profiler
Implementation Guidance Toolkit

Learn more about these our at
https://industrialresources.ornl.qgov/

4 Carbon, Water, & Waste A

m =

|||

Plant Water Profiler
Plant Carbon Footprint &
Decarbonization Assessment
Tool (PCFDA)
Carbon Emissions Calculator

\. Waste Stream Energy Content



https://industrialresources.ornl.gov/

Software Tools help implement energy projects
50001 Ready Navigator VERIFI

Facility enerqy use
« Utility bill tracking and analysis
« Utility/ GHG savings analysis

Energy management
 Resources
 Track progress

~=-=p

%

N /
MEASUR y JUSTIFI

System enerqgy use

/ Additional impacts
* Industrial System

* Financial &

Analysis performance metrics
* Treasure Hunts impacts of energy
* Inventory projects

of ENERGY | Management Program



MEASUR - Assess equipment’s energy efficiency

Helps identify, assess, and quantify

<]

energy savings opportunities in Ociicicy O MEASUR
operations and energy support systems. == S =

« FREE & Open source, cross-platform tool
» Technology and vender agnostic

* Private data & Global useability

» Key User Features

+ Similar workflow for all assessment modules | ENERGY | S
» Graphs, figures, accessible help text & Find this tool at
examples

https://measur.ornl.gov
* Regular updates

of ENERGY Management Program



https://measur.ornl.gov/

MEASUR - Understand system-level energy use

—_ Process Heating Example
~ Fuelfired

8 assessment modules, plus equipment
iInventory and data analysis modules, and
80 standalone calculators!

|||||

« Assessment Modules
« Pumps, Fans, Process Heating, Compressed Air,
Steam, Wastewater, Water, and Treasure Hunt
« Baseline and What-if Analyses
» Explore energy, cost, and emissions impact of
projects
« Other Modules

« Motor & Pump Inventories (others coming
soon) Find this tool at

https://measur.ornl.gov

$180,012

ssssssssss

- Data Analysis (day type & visual analyses)

of ENERGY | Management Program



https://measur.ornl.gov/

MEASUR - Conduct an assessment

System Setup Assessmeni Disgram Reporl Sankey Calculators ‘ﬁ‘bl.
Now 15, 2021
Settings aapumms aranur\d Fiuid .mr asm Data
HELP
e - Motor Help
= — Enter measured data to calculate your system's annual savings potential,
¥
A Motor RPM
o Energy Eftcent - Motor RPH i the namepiate speed o the molar
improve Ba, Mo 80
ke M - e S5 This vaiue: s used wah ihe e fiequency fo delermine the number of motor poles. This, in U, & used (along wah moior class and size) 1o
FELECT POTRUTIAL ADIVATMENT PROJGETS REsuLTS SANEEF: estimate motor effickency and output shaft power for the measured elecincal power of curment conditions.
Boseine
Moscaon Name s S il s PO Percent Savngs () - SR S s B
Install VFD Sty
635 60 Hz 540 rpen 3600 rpm
2 intall More Eftciont Dive Vetr e power (1) 0 I
S0k 450 3000
Saseos o B Vodtcaion oo Drve et shf powes () w2 = = |
vestome ey - Pumpsht pover ) w03
Motor efficiency (%) 838 Premium Efficient Mators.
# instal More Efcient Pump Netorpover o 05 ms Ll °
‘Baseline Pump Type Modification Pump Type e i,
£ Sucten ANSUAPY T z Do w:‘;‘ e B0Mz 1080 pen 3600 rpm
Vagtcaton 8572 oo power (<) i) S0Hz | 500 pn 3000 o |
Pump Enceey o D
o ey AnmusiEn o) =
- P —— AnmuatCost £
ooty s i, onust savings -
Reduce System Flow Rats
Reduce System Head Requrement
“Adjus Operational Data
2 Install More Effcient Wotor
o]
M, Process Heating - Fuel Example
~— Fueldired System Setup, ([EEENRN Diagram Report Sankey  Calcuiators
~ Lastmodified: Sep 23, 2020
Explore Opportunities  Modiify All Conditions All Opportunities
Novico View ExpertView Selected Scenario
Operations ® Charge Materials @ Flue Gas @ Fixture Wall® Cooling® Atmosphere Opening®  Leakage @ Extended Surface Other
™
BASELINE ALL OPPORTUNITIES RESULTS HELP NOTES
Ereray Cowstise Baseine Al Opporunities -
Operating Hours Operating Hours 6012 MBI MMBtuMr Process Heating - Fuel Example Pt I
Fuel Costs Fuel Costs Charge Materials. 14356 12820 a2 o i
Steam Costs Steam Costs Fixtures, rays etc s —
2m Cost e — 50 == erony s | e sy mosncus s | saee i
Electricity Costs Electricity Costs 005 kW] Cooling Losses 2416 2416 e [ [l
Implementation Cost Almosphere Losses —— — - e
Opening Losses 156 C & —
el e —— 2416 2016 o
Extendeo Surtace Losses = = j = o
e — — i =
Total Net Heat Required 159.06 e — =
Avallable Heat (%) 64.0% = O
Flue Gas Losses 8360
Process =
Gross Heat nput 24865

U.S. DEPARTMENT | Federal Energy

of ENERGY Management Program




MEASUR — Calculators for quick calculatlons

80 calculators ﬂ ﬁ ﬂ g
* Motors

 Pumps Ty

« Fans

* Process Heating
* Process Cooling
« Steam

« Compressed Air
« Lighting

» General

Most have graphical results '

JJJ




MEASUR - Water Diagram & Assessment

PWP Test
Last modified: Apr 21, 2025

* Build a water use
diagram of site

« Balance water flows
across systems and
facility

* Understand actions
done to water (treatment,
heating, pumping)

 Establish the true cost
of water use at site

U.S. DEPARTMENT | Federal Energy

of ENERGY | Management Program

Drag plant water system components into the pane
bt e e i
Discharge Outlet ater Treatment
= .
_ [
- aste Treatment

nnnnnnn

nnnnnnnnn

DOWNLOAD IMAGE

Known Loss

i 562,500.00
Indirect Costs $506,250.00 Known
True Cost $2,068,750.00
well 100 Mgal
Muni 500 Mgal
Total Intake 650 Mgal
:
Dischart ge Outlet 375 Mgal £
Total Known Loss 0 Mgal L]

P U B8
~ Source igal
= Total Flow
Iy 300 Mgal
FLOWS IN MGAL FLOWS IN %
RO > CIP
300 Mgal
~ Discharge 300 Mgal
= Total Flow
oy 300 Mgal
FLOWS IN MGAL FLOWS IN %

IP > Discharge Qutlet
300 Mgal

{ Loss Summar: y l ]




MEASUR - Treasure Hunt

MEASUR provides a simple way to organize data and estimate results
from a Treasure Hunt

Sample Treasure Hunt
Find Treasure Ti

Last modified: Mar 13, 2024

Assessment Basics Energy Usage and Cost

ANNUAL UTILITY USAGE AND COSTS

Sample Treasure Hunt
Facility Basics Treasure Chest Report
Last modified: Mar 7, 2024

Find ways to save your hard earned treasure! Electrlclty
Use one of the following calculators to determine savings opportunities within your manufacturing facility. EIE‘CIHCiW Unit Cost | 0.066
Once an opportunity has been found, save the opportunity to your “Treasure Chest” Estimate Unit Cost
Electricity Annual Consumption [0
Add more details to each opportunity by clicking the e icon and filing out an opportunity sheet i
Estimate Annual Consumption
Click the "Treasure Chest" tab to view a summary of your found treasure. Eleclricity Annual Cost |0 | 3 ‘
Filter Calculators by Utilty Type [ Al v Esfimate Annual Cost
yial CO, Emission Output Rate |0,401 o7
ulate Emission Output Rate from zip code
v
(2
i iy
Total Cost Savings ($) CO, Emissions Savings
Eleatricity Reduction Replace Existing Motor Upgrade Motor Drive Lighting Replacement (tonne COy)
“This calculator is used to quantiy the This calculator calculates the energy The Motor Drive Calculator compares The calculator is designed to quantify
energy savings associated with savings, cost savings, and payback the annual energy cost of three motor the energy savings associated with
reducing electricity usage. period for replacing an existing motor drives: V-belt drive, Notched V-Belt lighting opportunities.
with a higher efficiency motor drive, and Synchronous Belt Drive. 6.6%
6.1%
h Baseline 1,750,000
Modified 1,633,946 Baseline 8,287
Annual Savings 116,054 Modified 7784
! # Fixture #1 ® 9 odtie
Annual Savings 503
Operating Hours [E]e760 hrsiyr
Electricity Cost Savings ($) Natural Gas Cost Savings ($)
Fixiure Category ‘ Metal Halide v‘ Lot Modtod 3824, print
Fixture type ‘ 200-W Metal Halide v‘ Executive Summary | Opportuny Summary  Opportuny Payback Detals  Repor Graphs  Facil nfo
Lamp Life 20.000 hrs ‘Gost Summary e ——_— _— W Seuings From Baseline (s) W Modifcation Costs ($) 1113% 0%
ot Swvings implementation Cost ot
Watts Per Lamp ‘400 iy S0 98 . oM Rl 2
200 15000 503
Ballast Factor [115 ] eso00 1 * . Baseline 1,000,000 Baseline 750,000
Lamps Per Fixture \1 \ T6054 B 16 Modified 886,928 Modified 747,018
Number of Fixtures 200 ‘ 0. — e Annual Savings 113,072 Annual Savings 2,982
Hide Lighting Level Details - 3 e 0 0 o rpent 8 pe pocmed mimes
* savng: e respe implementation Micea
Lumens Per Lamp [26000 [imamp |
Lied Summary
Cosffient of Utilization (045 | iy CurentUse  ProjecsdUse Uty Seiogs  CamentCont(s) ProjectedCont ) Cot Savings () inplemertatonCost 5 Payhack
Elctricty o 1000000 o928 1130720 1000000 e 72 5500 [
Lumen Degredation Factor ‘D 8696 ‘ Natural Gas. B 75000 74702 29 750000 747018 2082 15,000 503
Misad 65000 [E
Towl () 1750080 1633345 116084 135000 116

U.S. DEPARTMENT | Federal Energy

of ENERGY | Management Program




Treasure Hunt Reports

« Executive Summary has high level
savings, costs, and payback results.

Opportunity Summary provides a
breakdown of all the opportunities you
selected.

 Export Project Tracker will create an
Excel file for you to track
implementation progress.

«  Opportunity Payback Details
provides graphs about payback

 Report Graphs features pie charts
breaking down savings and the Effort to
Implement graph

U.S. DEPARTMENT | Federal Energy

of ENERGY | Management Program

Sample Treasure Hunt
Last modified: Mar 8, 2024

Create
PowerPoint
Report-out!

Cost Summary

e

ENERGY




VERIFI — Understand facility-level energy use

Helps understand, visualize, and
analyze utility bills and quantify utility *
reductions for multiple sites.

 FREE & Open source, Cross-platform tool

* Private Data & Global Useability

» Key User Features
« Utility bill tracking, calendarization, visualization
* Energy, water, emission reduction analysis and

re p O rtS 2019 30917 31.892 31.831 287 % 91391
[} Weather data for U.S. + more 2021 20:95; 23:1?6 23:115 9:35“36
« Accessible help text & examples + Regular updates Find this tool at

https://verifi.ornl.gov/

of ENERGY | Management Program
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VERIFI — Create energy / water savings analyses

) View results!

Vo 005 bera Search Account | @ Better Plants Example ~ | | Backup Account | Last Backup: (—)

- o 700
= I South Facility frHome BEuilityData 4 Overview | Data Visualizatio m Settings (2]

600
AlbLHESS . ' -

egression maae easy :
H

o st Facility Analysis Setup % 300

200

B bHE Name South Analysis Baseline Year

X . " R 100
Eneray displayed as ste or source? ® Source Energy Reporting Year Calendan O Analysis Setup | [ Electricity [l SENEWHEINCEENN @, Facility Summary | [ Account Analysis All Facility Analysis

O site Energy Fiscal Ye:

Energy Unit Million British Thermal Units (MMBt v Fields set in "&¥ Settings” tab) 94 Analysis Options
i East Facility
ABLLEbE S— E—

I south Faci

-

s2n 2018 1ul 2018 32n 2018 2l 2019 32 2020 201 2020 s2n 2021 2021 Jan 2022
7% Regression Model @, Annual Analysis | ‘@ Monthly Analysis
—o— Adjusted Energy Use —e— Energy Use

Natural Gas Regression Model

North Facility
ABLELD Select Modeling Method Regression Model
Calculate Models v ‘ Analysis Variables Use For Analysis Regression Coefficient

X upload Data - - .
Tl @ CN— Combine multiple sites
? el )

: @ <
0 sbout Current Models Generated: 1/10/23, 3:41 PM e . N I
O reedback Show Invalid Models Production a l:l RBetter Plants Example  avvome v L.

Regression Constant ‘ 102.12077904339644 ‘ L G = selctrchty e

AuLmRS

[Choose Analysis Type & 3 T P

Additional Model Notes Anaysistem Group Anlysis Lastodified

Intersty 171023 341 80

W i

© Eastraciey ® Soutnanays ety £

@ North Faclty

ABuE LY
o5 analysis options [ Select Model Variable Adjusted  Model
Model Year  p-Values R2 R2 p-Value Formula Model Notes ABuWEbhY
Natural Gas Setup 2 vpisdons
) . . . ?
1. Select Analysis Type 2. Add Baseline Adjustment ® 2021 HDD: 0.00 0582 0540 000 102 +(0.429"HDD) Nao production variable in model .
O Absolute Energy Consumption Has Baseline Adjustement Q reesbock
) Energy Intensity ) . ) W scknonlecgments
. (@] 2021 Production: 0.01  0.553 0.508 001 880 +(-0.0219*Production) Production coef < 0
O Modified Energy Intensity
@ Regression
HDD: 0.01 N Production coef < 0
3. Regression Model @] 2018 . 0.581 0.500 002 901 +(0.603*HDD) +(-0.0186*Production; N
fe9 Production: 0.17 t 1= ) Adjusted R2 < .5

s prmeen o | Enrgy Efficiency &
Renaw .

ENERG wable En

Use *Regression Model” tab to setup the regression model for this group.

O 2020 PO 0533 0490 002 160 +(-0.435°CDD) +(000550°Froduction) | 0 o5 < ©
- Production: 008 : : ; g Adjusted R2 < 5
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VERIFI — Dashboards & Reports

Overview Dashboard

T > o e < R

Overview rview

o RS

H Better Example

MBreports B settings & custom Data

@ Better xample [N (uiovcrview

B analysis Rsettings B Custom Data

Home Dashboard

R Better Example

123 Stacium Bivd, Jefferson City, MISSOURI 65103 U

Facility Utility Usage

Facility Utility Costs

Energy Reduction Goal (Feb. 2025)

View

Data Overview

Generate Account || Manage Accourt || Upload Utity

Settings

Export Accoun
Uiy Dat

\ Conduct Account

Analysis Reports Data

(0 Watranayis eeded.Latestwater anaysis conducted o 2023

Water Reduction Goal (Feb. 2025)

Gost sssine Sonl
0% 0s%) 5% 200 20%)
Company Eneray Use Breskdown
£ 1o
@
§ o
s
W saings W Loses
0000 [ nm [ X-X X ]
Es " | = .
" " ' "
Facil ::':';;'u:‘ge Uity Cost Company Energy Use Breakdown Facility of Meters utilty Cost Company Utility Cost Breakdown Annual Facility Analysis
acility u lity Cor = 13 52280225 Y Aney
Central 176,557 51736345 Producion Varables [ —
a @ Central 7 51,803,604 o = e ——
- =t 137329 1410572 - 2 $1480507 Adjustment Baseine  Totl +oo o Tota Sovings Swings
480: for Adustment Basine Production Production Genrsted  Generated % New % Cumuttivn
@ st 83380 52246268 @ Norn T so34802 Yo Actul Adusted Normalistion forOther Adjustment 10 2 @O+ GO improvement Soings Improvement Sovings
North 8135 sor8843 — e = B o T — =
L] contrat Soutn n sas5145 west S wo s - waios wrsrewa n ememe e
South s $876.440 Bl Total 5 $7.307374 30.8% wo s e e = oo e s sn s sen s
Total 552,175 7,188,468 oo aases mams 2 aote was s s owos ons e
w2 wmase e - oqz o 1ases ssen  umesamx s
e ssomoues come - oo s e an  ams amx e
B nctus gy Use I Calclted Energy Use @ Aot gy Tmprovament (5)
el -@- Total Energy Improvement (%)
24.4%
105 \
sok
ook
ok
2018 2019 " 2020 2021 ~ 2022 ~ 2023 ~ 2029

energy, other utility, cost reduction efforts
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JUSTIFI — Understand additional impacts

Helps identify, assess, and quantify the non-energy
benefits (NEBs) of energy efficiency opportunities to
improve financial impact estimations of projects.

Operationg I

« FREE & Open source, Cross-platform tool

* Private Data & Global Useability

» Key User Features
* ldentify stakeholders, KPIs/KPMs, Equipment, End Uses
« Use to find and quantity NEBs e e T
» Graphs & Figures! m - =

» Accessible help text and examples

Available at

https://justifi.ornl.gov

of ENERGY Management Program
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JUSTIFI — Quantify impacts on KPlIs

Wizard guides you through data

entry

* Pre-visit
« Stakeholders
 KPIs & KPMs

* Industrial System & End Use
Inventories

* Assessment
 EEMSs: energy saved and cost

 NEBs: understand impacts on KPMs

» Create connections as you conduct
assessments and talk to key personnel

U.S. DEPARTMENT | Federal Energy

of ENERGY | Management Program

[ Facility Key Performance Indicators (KPls) #% Steam Assessment [ steam |
@ Find Potential KPls Selected Bar Building KPls De‘a"leEMS“Ea Industrial System Inventory & Connections
Q Search ‘ + Add Custom KPI + Aaal & Boiler 1
- [
All Categories ~ Quality Non-Energy Benefits _ ) Feedwa.ter pump
Workforce Development - Use the "+ Add NEE" dropdown to asd Non-Energy Senefits () %o this asssssment. C * Steam lines
Safety ¥ Melted Chocolate Tank
. & Reduced bums (tank) L % Barring line
Working Environment . B el
. - @ Reduce Scope 1 & Scope 2 Emissions & Simran Steam
Produciity _ L
Material Utilization + Opmlirms M Reduce water consumption c=merm Recor C ;gcstezm Aszes;ment
s h ondensate Recovery
Strategic Relationship Impact
. ‘ @@ Stakeholders ” & Sarah Cooney | ®© Feedwater pump
Waste ¥ et
S ; ) . oiler
Water Consumption Connected Efficiency Oppertunity @ (3 Condensate Recavery L & Simran Steam
Customer Satisfaction PR ooy and Materia Efficiency ) . )  Barring Room Lights
Facility Tours Financial Benefit 0 1 Lt 9 : g
. arring line
Sales Growth + Non-Energy Benefit Notes ® Bon Bar
Maintenance Expense [ % TH - Light 0
Operations _ # - Lighting Opp
B Barring Room Lights
Expense Cost - Q_ Search Key Performance Metri|
Performance Metric Impacts .
Key pa End Uses Inventory & Connections
N o Fill aut the impacts an company key performance metrics (88) that can be associat ith this Nos "
Machine Utilization Benefit. Click the “Search Kay Performance M and a modal will appear 4 ang zod key *LSteam lines
Operations performance metrics that are typically associated with this NEB. A& Simran Steam
Air and environmental quality L 3¢ Steam Assessment
' - — — B Steam Leaks at HP & LP
3| & contribution to company’s vision or strategy * | =TT
" ® Melted Chocolate Tank
@ Boiler 1 etric Type Qualitative | -3¢ steam Assessment
- B Insulate Melted Chocolate Tank
- . . Barring line
cauipment Name * soer 5 Consumption Cost~ ool
& Ben Bar
Industrial System * Steam h etric Type Quantitative vl L A Max Maintenance
Notes , |pected Impact @ Decreasa Costs +| & quinn Control
‘ [
y — 3% Steam Assessment
[ @ stakeholders | 2 Simran Steam | wpact Calculation Method @ Cost Per Unit M 3¢ TH - Lighting Opp
5 3 -
nit | ) .
[ @ End Uses || # Steam lines | % Melted Chocolate Tank || # Barring line g L B Barring Room Lights
iseline Amount 5000000 galfyr
[ @ Industrial systems || @ Feedwater pump | )
ost Per Unit 0.002 $/gal
B System Details Y lseline Cost $10.000.00/yr
@ Take Stock A hpact on KPM ~ 1500000 galfyr
These questions are designed to help you think about how the system is connected to other parts of the plant and how nancial Impact - $3,800.00/yr

changes here could impact operations. Not all of these questions are relevant 1o every system and every site. Only topics
related to projects needing further justification and have benefits relating to site interests should be pursued further

Answering the questions is an optional exercise but a good pracice. The help panel provides additional context for the

indivicual questions when a user clicks on the corresponding input fields

How does this system support the plant?

Provides steam and hot water for heating. cleaning




JUSTIFI — Quantify financial & business impacts

Annual Savings
$162,520 (S/yr)

« View impacts of EEMs on identified KPls

Mon-Energy Benefits) 5117.600
and KPMs oo —

50 320k F40k F80k B0k $100% F120%

« See increase in cost savings and L
reduction in payback period P cov srsoo0

OSHA Recordable Incidents $250,000 $65,000 $195,000 26 %

(%) Defective Production 493,600 $46,500 $46,500 50 %

* Reports for different engagement levels corensince s -
Provided Revenues $2,000

(Executive Summary, Detailed report, KPI 4200 w0 sew| s

Qualitative Metrics Impacted

re p O rt) Contribution to company's visicn or strategy

Key Perfomance Metric Financial Impacts

Financial Im B Current ($/yr) [ Potential ($/yr)

Implementation Cost Cost Savings With NEBs  Simple Payback Simple Payback With NEBs
(3] ($/yn) ($/yr) (yrs) (yrs)
Steam Assessment — $44 920 591,720 — — $250k
Insulate Melted Chocolate Tank $50,000 — 457,000 — 0.58
Steam Leaks at HP & LP $2,500 — £10,000 — 0.25 S0
Condensate Recovery $50,000 — $3,800 — 13.16 5150k
Assessment Total %102,500 $44,920 $162,520 2.28 0.63
$100k
$50k $40k

OSHA Recordable Incidents (%) Defective Production Facility Tours Consumption Cost
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Questions?

Federal Energy
Management Program

FEMP Summer Workshops



This Training Is Accredited

How to obtain your CEUs:

1. Log in to https://edu.wbdg.org/ using your WBDG credentials
« The assessment and evaluation will be made available to attendees
at 8:00am ET on Monday, August 11t

« The assessment and evaluation will close on September 22 What’s an IACET CEU?

2. Inthe list of trainings you attended, click on the Visit link by the course
you wish to complete

« If the course you're looking for is not listed, click on My Account in (CEU) from the International
the top right menu Association for Continuing
« If you still can’t find your course, contact the WBDG support team to Education and Training

check your eligibilit
Y IILY _ (IACET) equals 10 hours of
Complete the assessment with a score of 80% or above _ ,
learning in an approved

Upon passing the assessment, click the Post-Evaluation Survey button _
program for licensed or

certified professionals.

A continuing education unit

Complete and submit the evaluation

Click Download Your Certificate to generate your certificate of
completion, which can be downloaded for your records

Questions or issues? Contact WBDG Support at wbdg@nibs.org.

S
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Thank You

Federal Energy
Management Program

FEMP Summer CAMP (Courses Aligned with Mission Priorities)



Connect With FEMP!

Stay connected with FEMP by
subscribing to newsletters,
following along on LinkedIn, and
submitting questions to the
Technical Assistance Portal.

U.S. DEPARTMENT | Federal Energy

of ENERGY | Management Program

Ask Questions

Visit FEMP’s Technical
Assistance Portal.

Find Trainings

Explore the FEMP
Training Catalog to find

live and on-demand
trainings and events.

Subscribe

Receive periodic emails
to stay informed.

Follow FEMP

Follow FEMP on
LinkedIn for of-the-
moment news.



https://www.energy.gov/femp/femp-assistance-request-portal
https://www.energy.gov/femp/femp-assistance-request-portal
https://www.energy.gov/femp/federal-energy-management-program-training-catalog
https://www.energy.gov/femp/federal-energy-management-program-training-catalog
https://www.energy.gov/node/3532709
https://www.linkedin.com/company/doefemp
https://www.linkedin.com/company/doefemp
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