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DOE Industrial Software Tools

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

Energy Systems

n%“ o‘

MEASUR
Electrification for Decarbonization
Compressed Air Scoping Tool

Energy Management

I e

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

4 Carbon, Water, & Waste )

Plant Water Profiler
Plant Carbon Footprint &
Decarbonization Assessment Tool
Carbon Emissions Calculator
Waste Stream Energy Content
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MEASUR

Helps identify, assess, and quantify _
energy savings and decarbonization Oicisy O MEASUR
opportunities in their manufacturing —

operations and energy support
systems.

« Energy savings analysis
* Open source
» Cross-platform tool
« Technology and vender agnostic |
« Key User Features e T
Similar workflow for all assessment modules S
« Graphs & Figures!

« Easy unit system switching and translation Find this tool at
functionality _
https://measur.ornl.gov

* Accessible help text and examples https://www.energy.gov/eere/amo/measur
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https://measur.ornl.gov/
https://www.energy.gov/eere/amo/measur

ed e ST Assessment BVEGTE

Explore Opportunities Modify All Conditions 1,174.87 kib/hr

Click-on and mouse-over equipment and components for more

Novice View Expert View details
SELECT POTENTIAL ADJUSTMENT PROJECTS
Select potential adjustment projects to explore opportunites to increase efficiency and the efectiveness of your system. 74.99 Kib/hr
25 Kib/hr
Add New Scenario 20.74 MMBtu/hr 25 kib/hr

B 1,000 kib/mr

Has 7 industrial system assessment|:=-

Maintain Optimum Air/Fuel Ratio or Recommended O; Level in Flue Gas

/ HP to MP
Baseline Modifications Turbine < 4.68 kib/hr Tank
] [] (
Oxygen Calculation Method Oxygen Calculation Method
Oxygen in Flue Gas Oxygen in Flue Gas v ~| 6072 °F 27,674.3KW |\ 412.5 Ko/
150 psig 5 Process
, Oxygen in Flue Gas. Oxygen in Flue Gas W 104.55 Kib/hr ¥ 500 Kib/hr 550 ki/hr | _Usage
14.9% 498.53 MMBtu/hr
g 10 i B \
[} PRV MPto LP Flash
Excess Airin Flue Gas Excess A in Flue Gas Turbine < 47.67 Kiblhr
ana data analysIiS moadules, an i
, V¥ 4172°F 5171.8kW 287.5 Kib/hr
O Preheat Combustion Al
reheat Combustion Air BT S Frocess
U
O Preheat Charge Material 12.5 Kibihr 21.14 Kiblhr A 575 kio/nr | US39°

560.15 MMBtu/hr

~

over 70 standalone calculators!

PN 1,249.86 Kib/hr PR < 215°F
D Avoid Fixture Cooling (. 53.85 Kio/hr| L7499 Kiome

D Add / Improve Wall Insulation

O Minimize Opening Size or Install Tunnel-like Extensions 985.39 gpm 67265 Kib/nr

1,163.99 klb/hr

Makcle

O Install Curtains or Radiation Shields to Reduce Opening Losses 2 to 3 Years

$6,91
« Assessment Modules

*  Pumps, Fans, Process Heating,
Compressed Air, Steam, Wastewater,
and Treasure Hunt

« Baseline and What-if Analyses (Novice &

Baseline System Capacity

= = m Max System Capacity [l CompressorD [l Compressorc [l Compressor8 [l Compressor A

Expert Views) e
emissions impact of projects

1000 Compresm
. t h r u I S Compressor C

o MZTYEIFER) Compressor A

* Motor Inventory (others coming soon)

- Data Analysis (day type & visual Find this tool at
analyses)

ttps://measur.ornl.go

https://www.enerqgy.gov/eere/amo/measur
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https://measur.ornl.gov/
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MEASUR — Getting Started

= Start an assessment
=P Create an inventory

= \/iew Assessment
Dashboard

Use Properties &
Equipment
Calculators
Help and User
Experience
e Change Settings
e View Tutorials

 Manage Custom
Materials

e Provide Feedback
e Translate

(<]

U.S. DEPARTMENT OF
@©ENERGY
Energy Efficiency &
Renewable Energy

Add New ~

Home

%& All Assessments
& Examples

- Toy Factory

& Compressed Air Example

B Treasure Hunt Example

O MEASUR

Welcome to the most efficient way to manage and optimize your facilities' systems and equipment.

Create an assessment to model your system and find opportunities for efficiency or run calculations from one of our many property and equipment calculators.

Get started with one of the following options.
If you need help at any point along the way, click on a & User Manual icon.

Data Exploration Pump

All Calculators Assessment

General

Steam

&

Treasure
Assessment Hunt

- §

Wastewater Motor
Assessment Inventory

@ | &

Process Heating Fan

Compressed Air

Assessment Assessment Assessment

I 3

Compressed Air

| Settings

Custom Materials
User Manuals
About

Feedback

=

Data
Exploration

U.S. DEPARTMENT OF
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Renewable Energy

Find this tool at

Clearing your browser

# Better
4QPlants

( cache DELETES
L online assessments

https://measur.ornl.gov

https://www.energy.gov/eere/amo/measur

|
)
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MEASUR - Assessments

o System Setup Assessment Diagram Report Sankey Calculators
Last modified: Nov 15, 2021

(€D Assessment Settings (3 Operations B Fon and Flud @ votor @ Fieid Data
MOTOR HELP
Line Frequency w0z = Motor Help
Rated Motor Power — Enter measured data to calculate your system's annual savings potential
Motor RPM =
Motor RPM
Effciency Class .

Rated Voltage

FulLoad Amps =

Process Heating - Fuel Example
Standard and Energy Efficient Motors e 9 pl

~> Fueldfired System Setup [LEERUIEN Diagram Report Sankey Calculators
Motor Size Minium Maximom =
Last modified: Sep 23, 2020
601z 540 pen 3600 rpm

S0Hz 450 mpm 3000 rpm Explore Opportunities  Modify All Conditions All Opportunities T i
Novico View Expert View Selocted Scanario S
Premium Effcient Motors
T Coolig Pump 2 Operations ® Charge Materials @ Flue Gas @ Fixture Wall©® Cooling® Atmosphere Opening@ Leakage @ Extended Surface Other
Motor Sze M Mk 3 st QY o et sy ks
2. st motea sop 73, 2020
0tz 1080 1 %00 5m - . BASELINE ALL OPPORTUNITIES RESULTS HELP NOTES
Explre Opportunites ety Al Conctons
Sorr 500 3000 ol % oot = Enerey Lossiise Basaine Al Opportunities
Rk Operating Hours &esr2 Operating Hours @l Bt e
SELEGT POTENTIAL ADIUSTMENT PROJECTS Resuuts s z i g Ciarge Materals 14356 12620
= Fixures, trays efc —— ——
Steam Costs 8 Steam Costs.
[ hdotonScone | . 8 = 747 350
v 1. o P 1 et Saunse () EEEEED 0% Electiicly Costs 005 Cooling Losses 2416 2416
Implementation Cost Amosphere Losses == ==
Install VED =5 Opening Losses
< sl Wors Efiien Drve et e e 1) 0 Leakage Losses
Baseline Mtor Drive Wadifcation Motor rive Lol . Exiended Surface Losses
e . st e ) i
o renne Wiotor efficiency (%) 938 GtberFossey
 nstal Moro Efciant Pump et poe () () Total Net Heat Requrea
n i
S P T Vosteaton Purp Type = - )
s e . . D i) = Five Gas Losses
Modiicatio 2% W A Exothermic Heat from Process
- Al Eneay (AR 0 Gross Heat Input
o, i Energy Savings (WH) -
patrbthms Aot Sovings -
Rt Sysem Fiow e
Raduce System 1ead Roqurament
Adjust Operationa Data
< sl Wore Eferent wotor
Biscas Heating - et Example I
B 5 Back Next View Report
[ECEEERIE [yr— : oo

ST eview Results

Better U.S. DEPARTMENT OF
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MEASUR - Calculators

= 70+ Stand alone O 3“ ﬂ

Calculators
= Motors
= Pumps

M
t
[265]

= Fans

= Process Heating -% ‘b h@ @ & e_ﬂJ % L@ —
= Process Cooling :

. Steam AlA] Qi & @ w O :X. E @

= Compressed Air
= Lighting
= General

= Most have
graphical results

SCFM
|27 @ 1R}
© == = ACFM
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VERIFI

« Corporate and facility-level views Will help energy management and

« Enter utilitv bills and see total ener decarbonization teams track and
use inua'r']é/w Iway & understand their facility and corporate

- Calendarization of energy data level energy use.  ———

« Annual cost, energy use, and limited Ve e
carbon emissions overview :

 Analyze your data and generate a

5 Jan, 2022 0332
Al bhS

Better Plants Annual Reporting Form [ ¥ A
or other custom reports e ———

Uty e Emissions

South Facilty 2 Jan, 2022 20952

Uity Cost (kg COp)

* Available for “Beta” testing
Will replace EnPI tool and other DOE
facility-level utility analysis tools

« Updates currently about every two
weeks

* Updates may impact functioning of e
eXIStIng data 2020 19,407 21,232 21,171 833% 26777
Find this tool at

Clearing your browser
cache DELETES
online data J

https://verifi.ornl.gov/

U.S. DEPARTMENT OF
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https://verifi.ornl.gov/
https://github.com/ORNL-AMO/VERIFI/releases

VERIFI| — Entering Data

There are several ways to enter data into VERIFI

B Betar lavs xample DRCERESRE 6 oty 0o | @ vatsisGoups | o peicos | B
- LhmgsS
® votes | B cocricry [JERIENSY
P— [O==]0=z=r]
VERIF| £z [a]s @ Better lants Exsmple = | [ Backup Account | Last Back ABUE LY Natural Gas New Bill
I South Facility
2 Upload Data Aafwe s
e tom
=i . S Generl Iformation
Iak G [ @ Bettr s bample B eterlants-Example-01-10-2023 s sartover o castraiy i
P ot el awhms S ABLE LS et fesd te
o
P o E e E £ w |—
[Epe
A 6 c 0 : ‘ s " , | Aagueba pEuELS
Pp— 2 e
Uplosd ot
Local | et soutn iy ssiors
1 |Meter Number |Read Date __|Total Consumption _|Total Cost | Commodity Charge _ |Delivery Charge _|other Charge _|Demand Usage |pemand charge _sales b } ) . )
5 : YT ey v T = ABuE Ly FacityName  MeterName  ls\Valid? Source  Unit Growp AutoGroup Calanderize?  Toggle New!/Existing  Sdp Import e
3 o790 12/26/17] 39644 7584 136084 150) I Westraciity | offce 1 ves iwh [ offce Becicty ] | Do ot Caanderiz bisting o ‘ ol
4 56790| 01/31/18] 56770| 62597 62447] 150) 5 West Facility Office 2 Yes. Kwh Office city v D0 Not Calanderize v | - Existing (=} @
v . Offc Elctity Do ot Calanderiz Acknoutedgments -
5 56790 03/01/18] 52085| 574435 572935 150| ABWE LS o . — - <
5 T I ol T e il N westracity  shop s i [ shop Becticty Do ot Cancerze_v]  isting [
7 56790| 04/29/13] 33530 37033] 36883 150| I\ North Facility ‘West Facilty Yes Hectricty  kwh Shop Hlectricty v Bxisting ] Delivery Charges.
1 N y
e EEAT| “5;01;’3 2z = GHIE| L2 Westcilty | NG v NawsiGss  Them | NowrlG: v] [conot caanerize ] | sising o [
9 s6700] __06/28/13] 2304 26824 25344 150)
o o0 S Fom —— o = 2 upiostons westracity  NG2 v NewmiGs  Them | NawralG ~] [coNet caangerize ] | sisting C Gtrer charges
B s6790] __08/29/13] 2052 24075) 22572 150 _— South Pty ity kwh | dercty  v] | bonotCancerize v|  isting o [
? wep
12 56790 09/26/13] 2218 2589, 24394 150) . — == — |, -
i L o I Zm = © s ey Sl el s oo ot conaeree < || [Eg e
7 6700 1126/18 28573 320203 318703 15 T G reeson estradlty | dearicty  ves ity k| Heciy v] [conotCanderize_v] | sisting
15 56790 12/26/13] 35896 39635, 39285.6| 150) ) Gstpaly  NownlGm Ve NewnlGas  Them | NetwrslGos Do ot Cainderze_v]  isting 0
16 s6790]  01/29/19 50705 55925.5| 55775.5| 150 W acknouledgments N ; - = T e B
17 S6700] __02/28/19) 46361 51147.1 50997.1 150 st Faclty d es " Eecticty DoNotCalnderze_v]  isting
1 S6700] _ 03/30/19) 42262 466382 46488 150) NorthFacity | dectonh)  ves ity kwh [ Hectiay v] [conotcangerze v| isting o
[0 sero0_ouan/1 2017209387 227887 150 Nothraity | G| v | natwlcss | oor | [natmmios ] | [DoNarclamiee ] | bsting
20 56790 05/30/19) 12162 13528.2 13378.2 150)
2 56790 06/25/19) 3199
2 s6790|  08/01/19) 2758 —
2 56790) 08/31/19) 2536 VERIF| £z (@ Last Backup: (=)
2% se790]  09/25/19 2500 . .
25 56790) 10/31/19) 13952] N Renewable Energy
2% Se700] _ 11/28/19) 37392 -
27 S6790  12/20/19) 39035 a
8 56790) 01/28/20) 53733 . Crno . Better Plants Example B example south enpixisx Start Over
ieemm—% (calendarize, group, billing analysis, etc PYTTE
S5t i B s e ] ] ] . R —
e - E e ALK HY
iy CETE s-%0(%n e
AR WK HE
H
. DS g p— I |
. Mon Ja 01 2018 06,0000 GMIT-0500 (asten Stancrd Time) 22645 sesa7 o 206
3 2/1/2018 1,698 0 896 8,145 2018 ABLE HY o e 1 2015 995555 CAMT-0500 st S T e .
4 [3/1/2018 2,729 13 52 43914 2018 o 00 Gestem sndsr T o «
5 la/1/2018 Toss 0 @55 l9053 2018 North aciy Th Mar O 2018 000000 GUT-0500 Eastem Standard Time) | 27286 206
6 [s/1/2018 2,788 1 3 arse2 2018 Buiwhs Sun Apr 01 2018 000000 GMT-0400 Eastem Dsylght Time) 13584 0 208
7 l6/1/2018 2678 o 40576 2018
8 7/1/2018 2520 a5 0 39755 2018 e Map the data columns from the excel file to the appropriate data type.
5\la/1/2018 2458 76 5 o 3755 2018 Column headers will be used to create meters or predictors
Row data will be used a5 data entries associated with the corresponding date column and meter o predictor.
10 |9/1/2018 223 106 539 0 46192 2018 lease use site energy data when possible.
107172018 2312 252 a2 1 350 2018 L /.
12 |11/1/2018 1,915 370 10 192 4eam 2018 A oate Meters eredictors e
13 |12/1/2018 1,905 s68 9 a2 4209 2018
14 [1/1/2019 2,25 574 0 656 3095 2019 W scrouiedgments
15 [2/1/2019 1,837 418 0 88 42843 2019 4 Hectricity (MMBTU) N
16 [3/1/2019 2,127 29 0 &2 23 2019
17 aj1/2019 2320 169 0 s wus 209 e e =
18 [5/1/2019 2820 149 a7 137 sz 2019 ! !
19 l6/1/2019 2361 103 10 s 46238 2019
20 7/1/2019 2,446 110 48,893
21(8/1/2019 2539 127
22 |9/1/2019 2,19 105
23 [10/1/2019 2,385 29 . T
24|11/1/2019 1,831 a7 e e /.
am-mm== Best if you want to large amounts o
26(1/1/2020 2,080 U.S. DEPARTMENT OF
27 2/1/2020 . .
, historic data ENERG i




VERIFI — Savings Analysis

4 View results!

Set basic inf
e u p a S I C I O % Analysis Options | 2 Regression Model | @ Annual Analysis [ECRVEIPUEIEE
B Better Plants Example ~ || Backup Account | Last Backup: (—) Natural Gas Monthly Analysis

I South Facility AHome EutiityData LM Overview |k Data Visualizatio m Settings

East Facility

@ Better Plants Example Og Analysis Setup m @ Facility Summary | @ Account Analysis i= Al Facility Analysis
Al bmsS 700
I e Pick a useful name!!
ABWK LR Name South Analysis Baseline Year 2018 v s00
b South Facij Energy displayed as site or source? @ Source Energy Reporting Year Calendar Year E 400
O site Energy Fiscal Year - o

ABwE s & Of1) I'1ad g o
- Energy Unit Million British Thermal Units (MMBt v Fields set in "§¥ Settings" tab.

200

Bl Hhd Report Year 2021 v
Sy AnalysisSetup | B Electricity [l AENETICIRCECMN @ Facility Summary All Facility Analysis

North Facility
Bk hHad % Analysis Options HECCECMVEEEN @ Annual Analysis | @ Monthly Analysis

>

Jul 2019 Jan 2020 Jul 2020 Jan 2021 Jul 2021 Jan 2022

&, Upload Data
? Help Natural Gas Regression Model
O soout Select Modeling Method Regression Model
k
Q Feedoad ‘ Calculate Models v Analysis Variables Use For Analysis Regression Coefficient
R ® o [Ems oo @ R
Update Models ERIF| == o]
(IR UIEIE 2 Regression Model Current Models Generated: 1/10/23, 3:41 PM o @ [0a4201568274087638 | ——
) etter Plants Example A Home
Show Invalid Models progection @
Natural Gas Setup =] @ Anaysis Resuits
Regression Constant [ 10212077904330644 | S
1. Select Analysis Type 2. Add Baseline Adjustment
O Absolute Energy Consumption Has Baseline Adjustement Model Year [ 2021 V‘ s Viest oy e South Facility Analysis items
W 8 South Facilty
) Energy Intensity Additional Model Notes ABLuEhe o~ “r H‘ Anatyss tem Group Anayss Last Modifed
) Modified Energy Intensity e South Faciity i ®  South Analysis Electrcity: Energy Itensity 110123, 341 PM
z orth Facility NaturalGas: Regression is
® Regression < ABLE LS 8 oty e S
3. Regression Model . . st iy
Select Model Variable Adjusted Model ABuE ho
Use "Regression Model" tab to setup the regression model for this group. Model Year  p-Values RR R2 p-Value Formula Model Notes =
North Facity
W b
@® 2021 HDD: 0.00 0.582 0.540 0.00 102 +(0.429*HDD) No production variable in model hBLE LS
&, upload Data
? e
(@) 2021 Production: 0.01  0.553 0.508 0.01 880 +(-0.0219*Production) Production coef < 0 © sbout
O resctack
® Acknowedgments
- HDD: 0.01 P f
( 201 MPD00T o1 as00 002 901 +(0.603*HDD) +(-0.0186*Production) roduction coef < 0
Production: 0.17 AdjustedR2 < .5
O 2020 €DD:002 0.583 0.490 0.02 160 +(-0.435"CDD) +(0.00550*Production) EDE/O
— : - Production: 0.09 : o : : . Adjusted R2 < .5
T | p———
NERGY | Rencuebls Enert cories

Better U.S. DEPARTMENT OF
Plants ENERGY

S. DEPARTMENT OF ENERGY




VERIFI| — Dashboards & Reports

Home Dashboard

[ Better Plants Example Ll 4 overview  HAnalysis BMReports £ Settings @ Custom Data
.
Baseline Energy Reduction Progress (Dec. 2021) Goal
Ove rview DaS | bOa rd @ Better Plants Example P
5200, 1 Bethel Valley Rd, Ok Ridge, TENNESSEE 37830 US 5% @o%)
[ Better Plants Example Avome [NUESYSWSWE § Analysis BEReports ¥ Settings & Custom Data [ Better Plants Example Avome [NUESYSWENE § Analysis BEReports ¥ Settings & Custom Data X
View Account || Conduct Account || Generate Account || Manage Account || upload Utity || Export Account
LEEET S costs Eol=lmenn] B ¥ Energy | $ Costs Emissions Data Oven Analysis Reports Settings Data Uility Data
> Latest lant Analysis: 2021
Facility Utility Usage (Jan, 2021 - Dec, 2021) Facility Emissions (Jan, 2021 - Dec, 2021)
> Latest Beter Plants Report: 2021
a5k
3 sk
- 8
£
H
..- .
2018 2019 2020 2021 202
B E tt e r PI a r]S R e p O rt e Adjusted Energy Use =em Encry Use

[A Better Plants Example AHome Hoveview Banalysis [ Rl % settings & Custom Data

Better

Plants’ Annual Reporting Form
Utiity Usage Market-Based
Facility (MMBtu) Facility Emissions (tonne COze) GENERATED BY VERIFI
Facil 133380 P el 3132 Better Plants Example Contact Information
@ et ity - . @ East Facility . 5200, 1 Bethel Valley Rd Oak Ridge, TENNESSEE 37830 US Name: —
North Facility 110,074 $854424 @ West Facility 14328 Phone: —
Emait—
. West Facility 80,332 $1,183,089 North 5,700.9
@ south Facility 20952 5206964 North Facility: (31.9%) @ south Facility 24003 West Facl i Vear -
ility: %! 2018 2021
Total 344738 $3,805,544 Bast Fadlty: (38.7%) Total 53,757
Number of Participating Plants® 3 4

primary Energy Consumed (MMBtu)

East Facilit
North Facility: (10.6%) Electricity 184,028 236011
‘ Nl s 63254 o725
South Facility: (4.5%) = Ae==
st Facity: (29.3%) South Facilty: (6.1 Total Primary Energy Consumed, (MMBtu) 267282 344738
Wt Ve 75 More Features
Adjustment for Baseline Primary Energy, (+/-

Baseline Adjustment Due to Increase/Decrease in 0
the Number of Facities Reporting Relative to
. Baseline Year or Other Operational Changes, (+/-
MMBU)
Adjusted Baseline of Primary Energy (MMBtu) 360920

comelll

New Energy Savings for Current Year (MMBtu) 493

Total Energy Savings since Baseline Year (MMBtu) 16251

hel P kee P an eye on energy, co sts , =

“participating plants should be only

(clud those located in the United States

“Please refer to the DOE's Energy Baseline Guidance document to determine changes in intensity. Improvement in performance should be

and decarbonization efforts

Better U.S. DEPARTMENT OF

Plants ENERGY

S. DEPARTMENT OF ENERGY




U.S. DEPARTMENT OF ENERGY

50001 Ready NaVIgatOr Esoom Ready

Welcome to the 50001 Ready Navigator!

The 50001 Ready Navigator is an online application that provides step-by-step guidance for and
an energy systemin with the ISO 50001 Energy Management System
Standard. Join the 23,000+ sites worldwide benefiting from an energy management system!

L] L ] L ]
. 50001 Ready
The 50001 Ready Navigator has been updated to reflect the changes made to the ISO 50001 standard in 2018 elemectaion Coorts
W Click HERE for information!

About the Navigator Explore the Navigator Create an Account or

. L) Log-in to Get Started
I I l I l I l Planning @ Back to Project Dashboard

Task Status (click tojump): (1 (2 (3 |(4)(5)6)[(7)8)9 IO@ 12 13|14 (15 16 | 17 (18 19 | 20 21 22 23 | 24 25

e l I e rg y l I l a I I a g e l I I e l lt SySte l I l = 3 Energy Performance Indicators and Energy Baselines
n

OOOC oy

EMAIL ADDRESS

——— -or-

7 8 9 0@

v’ Step-by-step “Turbo Tax” approach to 50001 Tk 1 ety oty petomnc srs sy (TS

baselines to measure and monitor our energy performance and
to demonstrate energy performance improvement. We have a
methodology for determining and updating them.

v’ 25 tasks divided into 4 sections i

Your roles for this task: Contributor & Approver

][ Ready For Review Q_|[ Completed v |

Detailed Guidance: Energy Performance Indicators and Energy Baselines

/ Exte n S ive g u id a n Ce avai I a b I e i n e aC h m Od u I e GetingltDone | TaskOverview  FullDescripton  Decarbonization  Notes@®  Playbook 4% Assignments

Getting It Done
1. Develop one or more energy performanc indicators (EnPls) for your organization. If relevant variables significantly affect energy
consumption, normalize the EnPls.

Y 0 later determine energy performance improvement.
[ 2 Get Ready Recognized |

[ ] L G
ermine and update EnPls, and establish the conditions under which adjustments to the
Dashboard

regular basis
urement, and analysis of your EnPls, EnBs, and energy performance improvements.

tion for this project please refer to the, “Get Ready Recognized” page of the 50001
and method for demonstrating energy performance improvement allowed by the

energy is for the same scope and boundaries
o the technical content found in the "Getting it Done”, "Task Overview", "Full Description”, and

nse does not extend to the 50001 Ready Navigator software of other resources
'CONTEXT OF THE LEADERSHIP PLANNING OPERATION IMPROVEMENT
'ORGANIZATION EVALUATION esk & Download as PDF

Find this tool at

Task Assignments

https://navigator.lbl.gov/
https://betterbuildingssolutioncenter.energy.gov/ S

Context of the Organization

is0-50001/50001Ready o

1 AnEnMS and Your Organization Kristina Armstrong ~ Kristina Armstrong  Not Started ~ 02/10/2020

Contextof the Organization  Leadership  Planning  Support  Operation  Performance Evaluation  Improvement

2 People and Legal Requirements Affecting the EnMS Kristina Amstrong ~ Kristina Armstrong  Not Started  01/09/2020

U.S. DEPARTMENT OF

3 Scope and Boundaries Kristina Armstrong ~ Kristina Armstrong ~ Not Started ~ 02/10/2020 E N E RGY

S. DEPARTMENT OF ENERGY


https://navigator.lbl.gov/
https://betterbuildingssolutioncenter.energy.gov/iso-50001/50001Ready
https://betterbuildingssolutioncenter.energy.gov/iso-50001/50001Ready

50001 Ready Navigator for Decarbonization

= Helps incorporate GHG management
into your ENMS
v Shows possible tradeoffs between energy

efficiency and decarbonization goals and
helps guide discussion between

Planning @ Back to Project Dashboard

Task Status (click to jump):(1)(2 (3 )|(4 )56 |78 9 10@12 13114 (15 (161718 (19 |20 (2122 23 | 24 (25

Energy Performance Indicators and Energy Baselines

7 8 9 W@ 3

Task 11: We identify energy performance indicators and energy
baselines to measure and monitor our energy performance and
to demonstrate energy performance improvement. We have a
methodology for determining and updating them.

Get Help
(00101 oo

Current Task Status: Not Started

‘ In Progress <.+ ” Ready For Review Q H Completed v/ ]

Your roles for this task: Contributor & Approver

Detailed Guidance: Energy Performance Indicatars and Energy Baselines

Getting It Done Task Overview iption Decarbonization [Notes @ Playbook & Assignments

Detailed Guidance: Energy Performance Indicators and Energy Baselines

Getting It Done Task Overview Full Description Decarbonization Notes @ Playbook & Assignments

Decarbonization  Not required for DOE recognition

Energy performance indicators are quantitative metrics used to monitor energy performance and demonstrate energy performance
improvement. As quantitative measures, energy performance indicators (EnPlIs) are measured values, ratios, or models your organization
accepts as meaningful representations of energy performance

When managing energy-related GHG emissions as part of your EnMS, include energy-related GHG performance indicators as quantitative ways
to monitor your energy-related GHG emissions. Like other EnPls, energy-related GHGperformance indicators can be:

« Asingle metric, such as total emissions
« Aratio or per unit basis, such as pounds of emissions per unit, or
« Anumerical model that accounts for one or more relevant variables

When developing performance indicators for energy-related GHG emissions, your organization should consider:

Using emissions intensity, either from a ratio or from a numerical model, as a meaningful internal metric to manage energy-related GHG
emissions and changes in energy-related GHG emissions performance over time.

Establishing an energy-related GHG performance indicator for each emission type (i.e. Scope 1, 2, and 3) included in your scope and
boundaries.

Establishing at least one energy-related GHG performance indicator for each SEU.

Setting performance indicators based on stakeholder needs relative to GHG emissions reporting.

Find this tool at
ttps://navigator.lbl.gov/

In addition to your energy baselines, an energy-related GHG emissions baseline should be developed. The energy-related GHG emissions
baseline should provide a quantitative reference for determining if your energy-related GHG emissions have reduced and performance has
improved. When developing your energy-related GHG emissions baseline, your organization should consider:

https://betterbuildingssolutioncenter
.energy.gov/iso-50001/50001Ready

How the energy-related GHG emissions performance indicators will be used for evaluating GHG emissions performance.

Whether there is a logical baseline for each energy-related GHG emissions performance indicator.

Whether there are stakeholder interests to account for when establishing energy-related GHG emissions performance indicators

Whether there are strategic initiatives that can drive the formation of energy-related GHG emission performance indicators and baselines.

» Establishing a new EnMS prioritizing decarbonization

Better
Plants

S. DEPARTMENT OF ENERGY

» Adapting an existing EnMS to prioritize decarbonization

Getting It Done

indicators (EnPIs) for your organization. If relevant variables significantly affect energy

S.

ine (EnB) for EnPI in order to later determine energy performance improvement.

posed EnPls and EnBs to top management so they can ensure the EnPls and EnBs are appropriate for the organization
‘and regularly review the method used to determine and update EnPls, and establish the conditions under which adjustments to the
baseline(s) will be made.

5. Compare EnPI values to their respective EnBs on a regular basis.

6. Implement a process for ongoing monitoring, measurement, and analysis of your EnPls, EnBs, and energy performance improvements.

« If you are planning on seeking 50001 Ready recognition for this project please refer to the, “Get Ready Recognized," page of the 50001
Ready Navigator to ensure you select an EnPl, EnB, and method for demonstrating energy performance improvement allowed by the
recognition program. To achieve Ready recognition energy performance improvement is demonstrated for the same scope and boundaries
as your 50001 Ready EnMS.

Task 11 Guidance Version: v18.11.02.02

The creative commons license is applicable only to the technical content found in the "Getting it Done”, "Task Overview", "Full Description’, and
"Decarbonization” tabs. The creative commons license does not extend to the 50001 Ready Navigator software or other resources.

Need assistance? @ Contact the 50001 Ready Help Desk % Download as PDF

U.S. DEPARTMENT OF

ENERGY



https://navigator.lbl.gov/
https://betterbuildingssolutioncenter.energy.gov/iso-50001/50001Ready
https://betterbuildingssolutioncenter.energy.gov/iso-50001/50001Ready

DOE Advanced Manufacturing Office m IIE!I QUESTIONS, COMMENTS, or ISSUES

Plant Ene rgy Foot olf int Tool Energy Footprint [v1.1] __

Description
The Energy Footprint tracks energy consumption by source, factors affecting to energy consumption, and
specific energy uses on a monthly basis for 1 or multiple years.

Plant Name

Additional Details

* Helps commercial and industria

Relevant Variables Tables Charts Charts Current Year*| 2015 | “of first month
™ n " ™ Energy Uses Tables Charts Number of Years 3
faCIIItIeS UI lderstal ld tI lelr el ler — —
g Select Energy Sources Select Relevant Variables Tracked

locked [ Electrici 1 @ Production

]
Elect locked [7] Heating Degree Days  HDD 1
I [ Electricity Fees none [0 Cooling Degree Days cDD
l l locked [¥] Natural Gas 1

[ Customers Served count
M PG MMBtu [ Production Hours hours
[ #1 Fuel Oil MMBtu [ Facility Operating Hours hours
O #2 Fuel 0il MMBtu O water Usage Tgal

« Track energy consumption S Comx o

DOE Advanced Manufacturing Office | HELP |

custom 2 (edit) misc
custom 3 (edit) misc
custom 4 (edit) misc

Energy Footprint - Energy Consumption compared to Relevant Variables

. .
. custom 5 (edit) misc
SELECT Energy Source for Chart SELECT Relevant Variables for Chart 1 + used Related Factors cannot be unselected

ooooo

Source [1: Electricity | Factor _|1: Production | Cistow average niteadof total
‘M)huwu day of month read, etc ‘ {\rw ation, day of month read, etc |

fted
Yearly Compar Monthy Comparison for Year: 2016

energy consumption

# 1:Electricity - kWh site ‘® Relevant Variables 1: Production 1: Electricity - kWh site # - Relevant Variables 1: Production
- - - - $6,000,000.0 300,000.0
° |dentify significant ener users - - : -
58,000,000 4 28000000 50000000 +% = " 2500000
56,000,0000 27500000 PO . -~ W A RV
. 550000000 | . 2,700,0000 "
« Discover trends and learn where to | ==
. 52010000 e zjssq‘m DOE Advanced Manufacturing Office e ;
focus your efficiency efforts o AN o e e e e S |
y y — - p—
u oy i Total Energy Consumption by Energy Use Group Energy Use Group Breakdown  Year: [PXikF]
R R 250000 e
 Requires MS Excel and enabling
H A Offcelighting
Eisomo & wotors “‘
: e
m aC ro S £ 10000 § production Lighting
& & Compressors
H u ol Houe

Find this tool at

https://www.energy.gov/eere/amo/articles/energy- o
footprint-tool = =

U.S. DEPARTMENT OF

ENERGY

S. DEPARTMENT OF ENERGY




Plant Energy Profiler Tool (PEPEX)

)
m
)
—
x

= |dentify how much energy is being
purchased and consumed and
identify and quantify potential energy
and cost savings

- Enter basic energy & production AR
data e

Savings

- System scorecards

- Energy use and costs by production
and system

- Energy & cost savings estimates
- List of energy savings measures
- MS Excel-based tool

1 ’%"

Find this tool at
5 https://www.energy.gov/eere/amo/downloads/plant-
Pﬁutrtn(te; energy-profiler-excel ENERGY

EEEEEEEEEEEE




Plant Water Profiler Tool (PWP)

Baseline Water Use

WATER BALANCE

TRUE COST OF WATER = ACROSS THE FACILITY

er Intake

S Municipal Water

S Wastewater to M

S Water Treatment +
S Wastewater Treatment +

S Pump and Motor Energy

S Heat Energy in Wastewater

WATERPROFI.B!I
OR INDUSTRY

!‘l

Find this tool at https://www.energy.gov/eere/amo/plant-

# Better
4QPlants

water-profiler-tool-excel-version-10-pwpex-v10

3 ste ps to Wate r Water In @Redraulated water in it Water Out @& Water out for recirculation
and Water Balance P W Source water intake A 20% 105 W Water discharge
0 F W Water use in product/evap. loss
assessmen ™
20 20 105 2y
10 10 (
- I
: “ B —
Process (oohmlcond Cooling/cond.  Boiler for Kitchen/ Landscaping/ Process  Cooling/cond. Cooling/cond.  Boiler for Kitchen/  Landscaping/
for process for air facility Restrooms  Irrigation for process for air facility Restrooms  Irrigation
e mmmm- LFACILITY BOUNDARY _ _ o o ke conditioning conditioning
SOURCE WATER SYSTEM BOUNDARY Determ|ne 'n-ue
WASTEWATER 40 4 True Cost of Water
DISCHARGE 30 4 Heat energy in wastewater
: | -
—_— Water treatment
Process  Cooling/cond. Cooling/cond.  Boiler for Kitchen/ Landscaping/ ™ Municipal wastewater disposal
for process for air facility Restrooms Ierigation Municipal water usage

W Unknown water loss

conditioning

Identify Water Efficiency
Opportunities

L 50 1 Potential Water Savings
40 Savings from eliminating losses
30 20% Savings from efficient water use
20 . 77% W Reduced water use
10 7% 80%
04 I o — 0%

Process  Cooling/cond.Cooling/cond.  Boiler for
for process for air facility
conditioning

Kitchen/ Landscaping/
Restrooms Irrigation

PWP is a MS Excel tool that helps
manufacturers perform a facility
level water assessment and
understand their true cost of water.

U.S. DEPARTMENT OF

ENERGY



https://www.energy.gov/eere/amo/plant-water-profiler-tool-excel-version-10-pwpex-v10
https://www.energy.gov/eere/amo/plant-water-profiler-tool-excel-version-10-pwpex-v10

Implementation Guidance Toolkit

Energy Efficiency Program

* Do Nothing Tool
* Implementation Principles Checklist

* Implementation Principles Resources

* Plant Personnel Roles and Expectations
« Corporate Gap Analysis Tool

Pre-Opportunity
Identification

Opportunity

Post-Opportunity Identification
Identification a2 v

Pre-
implementation

During
Implementation

*Opportunity

Better

Plants’ The "Prize" Tool

Identification
To Do -

Implementat
*Energy Survey >
Checklist
*Project Tracker

_— *Implementation
Tracker Tool
*Prize Tool

Tool *Savings Thermometer
+100% Completion
Award
«Letter of Appreciation
*Communication of
Achievements —

GAP ANALYSIS CHART & SUMMARY

Total Energy Consumption

Better
Plants’

Present 70,000,000 MMBtu
Reduction 1,750,000 MMBtu
Projected 68,250,000 MMBtu
Present 2,000 MMBtu/Unts
Reduction 50 MMBtu/Unis

Projected 1,950 MMBtu/Unts

Savings Lost Due to Non-

Implementation
*Calculated since the date of identification

1/ High 2
Energy Efficiency Projects Summary

Opportunity Type Cost

| No Cost/ Low Cost EnergyActions Items 0.3% $25,000

$950,000 0.0

[ LowCost / High Return Energy Actions ltems \/ 0.1% $35,000 $1,055,600 0.0
[ Capi 0.1% $1,400,000 |  $342,800 41
| Productivity EnergyActions Items

Cost of Delay*

$4,361,598

'111e Prize of the annual energy reductlon of 3% is $2, 250 000 which is equivalent to

Find this tool at

https://betterbuildingssolutioncenter.energy.gov/

better-plants/implementation-guidance-toolkit

.
= Collection of tools to help
U.5. DEPARTMENT OF ENERGY
To get seniormanagementattentionyou should identifythe "Prize". LEGEND:
This will answer the question " Whats in it for me??" (WII1-FM: Management's favorite radio station) p rOJ e C S I I I l p e l I I e n a I O n
The following describes a method to identify the "Prize". Use space in the appropriate box to plug-in the
B —— and communicate success
Task Description Calculation / Data Explanation .
« 15 different MS Excel tools
Determine the plant's annual energy Annual energy expense of the plant is, [
. 15,000,
b expeme e stsmoom focused on different
set ' ducti ! 3% Annual reduction in energy expense . -
2. (;)annua energy expense recuction goa 3 means total reduction will be 15% over S ag eS O I l I I p el I Ie n a Ion
this goal horizon.
3 Set the energy expense reduction goal 5 The horizon for this energy management L4 P rog ra I I l I eve I
: horizon in years (yrs) goal is Syears.
. . g .
. Pre-identificat
Multiply the annual expense by the . N re I e n I I Ca I O n
N L The projected annual savings after
4. cumulative goal to get the $ savings in the $2,250,000.00 achieving this goal are: $2,250,000 . Y .
st e (5 i . During Identification
Determine the plant's annual revenue or $ The plant's annual sales revenue is, 1 11 1
: 200000 ' . Post-identificat
5. | Detern sooomo | Tepartsa ost-identification
. . .
* [ools to justify projects
6. Determine the plant's annual net profit ($) $20,000,000 The plant's annual profit is $20,000,000 3
. .
Determine the plant's margin on sales $ by tra C k I I I I p I e l I I e n tatl O n
7. dividing annual net profit by annual revenue 10.0% The plant's margin on sales is, 10.0%
. progress conduct GAP
(D;:/;de;f:z Is:::‘:fs (:teu‘::a):::shjg:‘;rgm Equivalent sales dollar required to . J
8. p N yeq N $22,500,000 provide the same impact on the “bottom
required to provide the same impact on the ! )
o line" is, $22,500,000
“bottom line” ($) . .
Optons! EpoletUns o1 i) implementation efforts
9 Determine price per unit / size of average $10,000 The price per unit or the usual size of _Projects Summary
" | sale ($/unit) ! average sale ($/unit) is, $10,000 Frargat (055] $180900
T 00
Divide equivalent sales $ (Step 8) by unit 2,250 Equivalent additional sales are One targer (U30) 35D §§;§§2
10. price (Step 9) to identify equivalent unit 2250 necessary to justify not pursuing this ESavings [Tt (usD) 980
sales energy efficiency goal. 735
Results -
$9,000 1,200
sa000 £

sr.000

s6.000 |

$100,000

$5,000 £
sa,000 £

Btu/lb

$80,000
$60,000 $3,000 £

540,000 s2000 |

b
$1,000 £

520,000

U.S. DEPARTMENT OF

ENERGY




Plant Carbon Footprint and Decarbonization

Assessment Tool

* Enables users to create and analyze
baseline emissions for facility and at
system level

Facility Level Emissions

- -~ —\
« Scope 1- \ -
- Stationary, Mobile & Fugitive (s
« Scope 2 - EE
 Purchased Electricity
(Location & Market based), : - :
Other Purchased Utilities g
(steam, chilled water, compressed air) Doy Wy g g el
»  Future Updates N 'i°
* Provide users the ability to evaluate Pt s

decarbonization scenarios and perform

techno-economic analyses
Find this tool at

* MS Excel-based tool https://energyefficiency.ornl.gov/tools-training/

U.S. DEPARTMENT OF

Better
St ENERGY



Decarbonization Action Plan Tool

Showcase Plant Name. Elwood Facility
Scope of Emission Description Energy Source (MMBTU) Energy Cost ($) CO;., Emission (Metric Ton) Carbon Emission, Cost and Energy Use By Scope
Scope 1 Emission 15,000 7,000 5,000 Scope 2 Emision, 26%
Stationary Emission 15,000 7,000 5,000 :
Scope 2 Cont 35% u u u u
Natural Gas 15,000 7,000 8,000
GELE L - - - Scope 2 Energy, 40% I S I I I u S I I a p a I I I e I S I | l
Scope 1 Enerey, 60%
Fugitive Emission
Scope 2 Emission 10,000 4,500 5,000
Purchased Electricity 10,000 4,500 5,000

Scope 1 Emission, 625

~ | visualization of Scope 1

Other

Scopel  Scope2 = other

Scope 1 Scope 2

[ [
Pillars of Decarbonization Opportunity Barrier - "
ESCa ke Scope 1 Emission Roadmap
Energy Efficiency| 15% 30% 5,000

g

Low/No Carbon Fuel Switching| 7% 8,000

8
I}
=
Co-Generati 7,000 ‘ 1 -
eneretion < | 1200 NN __- L} [
$ s000 || s T Y
Electrification| 10% 20% g || & -
5 - N 5,040
" 5,000 1 (800) W
Process Transformation| 5% ) ‘ i (400) || -
Renewable Purchase from| 2 4000 B | |
o 10% v ] |
utility| § so0 |
Renewable Energy as PPPA 15% = ‘ 1 | |
2000 (] = » agn
| | |
Renewable Energy as VPPA
1000 | ! ‘ .
- | | I
Renewable Credits (RECs), 30% . -
§ 2 I e £ 0§ 8 4§ % E 5§ & 8
Onsite solar or renewable| 0% i ¢ 3z § ¢ £ 5 3 £ 8 g 2 & £ 5 ° ¢
energy generation s § & § 3 g = 2 2 § 3z 5 F S &
308 § ¢ % i F B zos o fo:o¥o: z - -
Enerey storage| g 25 " ¢ £ 8§ 3 5 5 B OF % 3
Carbon capture and 2 i o8 % R H
i B H H H H 5 2
k] g £ f g 8 E
Fleet Electrification) & < = @

BARRIERS (Rating low to high: 1 - 10) Net Metric Ton of Carbon Reduction road I I Ia p

0 200 400 600 800 1,000 1,200 1,400 1,600 1,800

Corporate Financing Elwood Facility Completed n [ ] "
10 ' l ' l
Other : ccess to data . e I a r rI e rS a Ce O e I r
8 N renshaw Fadility Completed
7
¢ .
Elwood Facility In Progress
Engaging employees, 4 Perform engineering anal B
occupants, and customers 3 e 2 V!
1 renshaw Facility In Progress
Q.

. haw Facilit
Quantifying Carbon Reduct| renshaw Facility

Renewables Purchase@., Potential

« MS Excel-based tool

Find this tool at

In Progress

Elwood Facility

Lack of inhouse/external Lack of fuel switching

expertise technology renshaw Facility

Lack of electrification

technology Elwood Facility

https://energyefficiency.ornl.gov/tools-

U.S. DEPARTMENT OF

bt ENERGY



Electrification for Decarbonization

= Quickly explore energy,

Results Help
n Annual Operating Hours [8[ere0 Thwsive]
CO S a I I Ca I O I l I | I l a C O Curent Fuel Based Equipment
, 100%
Energy Source Natural Gas v
Fuel Cost 1
L} L] L] x y
Fuel-Fire Equipment Efiiciency 50 ’_‘ -
Heat Input for Fuel-Fire Equipment 10 [MmBtuhr]
33%
Carbon Emissions 53.06 kg COzMMBitu =
Methane Emissions 19 CHyMMBIU - &
Nitrous Oxide Emissions 0.1g NO2/MMBu
Current CO; Emissions 4,648.06 tonne COlyr
Current Fuel Costs $1,226,400 iyr
] -50%
o r ‘ e r a S I (: a a a Ol l Potenal Eloctical Eqipment
Electricity Cost 0.142 -98%
-100%
Electrically Heated Equipment Efficiency 90 ’_‘ Energy Reduction Cost Reduction CO: Reduction
" Estimated Electric Peak Demand 1,953.32 KW
€Grid Region WECC v]
©Grid Subregion CAMX: WECC California v]  Current Fuel Usage
Carbon Emissions 225.2 kg COMWh Fuel Use 57,800 MMBtuiyr
Methane Emissions 15.42 g CHyMWh Fuel Use (MWh) 25,673 MWhiyr

Nitrous Emissions 1819 N2OMWR T T
Potential CO; Emissions 3,853.41 tonne COlyr
O, Emissions 4,648 MT COgiyr
Potential Electricty Costs 52,420,769 iy
COze Emissions. 4852 MT COzelyr

Potential Electricity Results

« Location-based electrici
| ] L]
Impact
Site Energy Savings (MMBtu) 20.215 MMBtulyr

Find this tool at
https://electrification.ornl.gov

U.S. DEPARTMENT OF

ENERGY




Carbon Emissions Calculator

= Quickly estimate Scope 1 & 2

m Carbon Emissions Calculator ResetData  Use Example = ©
- (] [
emissions and see where you
+Add Emission Source +Add Emission Source
COy, Emissions
Emission Source #1 Delete  Emission Source #1 Delete -
- B v need to reduce to hit your goals
Emission Source [ Natural Gas ~|  Emission Source [ Natural Gas v
Fuel Type [ Natural Gas v|  FuelType [ Natural Gas v
Fuel Use 1995 [Uiu]  FuelUse [1500 [MmBt] I . . .
Carbon Emissions 53.06 kg CO,/MMBtu Carbon Emissions 53.06 kg CO,/MMBtu o) [ ] S tatl O n a ry E m I S S I O n S
Methane Emissions 1 g CHy/MMBtu Methane Emissions 1.g CHy/MMBtu >
Nitrous Oxide Emissions 0.1 g NO,/MMBtu Nitrous Oxide Emissions 0.1 g NO,/MMBtu £
i=}
Emission Source #2 Delele  Emission Source #2 Delete 1 ] ]
Emission Source Type [ Etectricity ~v|  Emission Source Type [ Etectricity M ° S CO p e 2 P u rC h a S e d E I e Ct rl CI ty
Zipcode [12345 | Zipcode [12345 L)
eGRID Subregion NYUP Electricity Use \uzo | Baseline Modification . . .
Electricity Use s TWwn] Carbon Emissions 105.37 kg CO/MWh W emissons Source 74 B Emissions Source #3 I t b d E
N e 105.37 kg CO/MWh Methane Emissions 0.01 kg CHy/MWh B Emissions Source #2 M Emissions Source #1 O Ca I O n - a S e m I S S I O n S
Methane Emissions 0.01 kg CHa/MWh Nitrous Oxide Emissions 0 kg NO,/MWh
Nitrous Oxide Emissions 0 kg NOo/MWh
Emission Source #3 Dete Total Emission Output Rate B . .
Emission Source #3 Delete  Emission Source Type [ Fugitive Emissions v Baseline Summary ° F u g I tl Ve E m I S S I O n S
Emission Source Type [ Fugitive Emissions v|  Fugitive Emission Source [ Refgerant v] | |Emission Source #1 106.0 tonne COz.
Fugitive Emission Source [Refnigerant v|  Fugitive Type [R502 v Emission Source #2 156.3 tonne COze
Fugitive Type [r401A v|  Global Warming Potential [o Emission Source #3 58.1 tonne COz - - -
Global Warming Potential [16 | Gas Purchased [10000 [5]  |Emission Source #4 236 tonne COze [ ] M O b I I e E m I S S I O n S
Gas Purchased [s000 [in] Modification Summary
Emission Source #4 Delete | R e E] 797 tonne COz.
Emission Source #4 Delete  Emission Source Type Mobile Emissions v Emission Source #2 118.0 tonne COz
Emission Source Type [ Mobile Emissions v|  Emission Source [ known Distance v Emission Source #3 0.0 tonne COz - . -
Emission Source [ known Distance v|  Mobile Emission Type [ Passenger car v Emission Source #4 20.3 tonne COz ® S e e | I I I S S I O n a C O rS I n O O
Mobile Emission Type [ Passenger Car ~|  Distance 50000
Distance [70000 [Vencemie]  Carbon Emissions 0.34 kg CO,/vehicle-mile Basline Total 3439 tome COz
Carbon Emissions 0.34 kg CO/vehicle-mile Methane Emissions 0.01 kg CHa/vehicle-mile Modification Total 217 9 tonne COze.
Methane Emissions 0.01 kg CHyvehicle-mile Nitrous Oxide Emissions P e T sones e O r e n te r C u S to m fa Cto rS
Nitrous Oxide Emissions 0.01 kg NOz/vehicle-mile

« Compare CO, emissions for

Find this tool at two scenarios
https://carboncalc.ornl.gov

U.S. DEPARTMENT OF

ENERGY




Compressed Air Scoping Tool

N : : o
.7 Compressed Air Scoping Tool Concept *_‘\R]};QE Ao apahy by Compreen Where

Benchmark Facility's /
Compressed Air System
emand Side ’ y
I

Compare o Industy Standerds and = Users answer a series of questions
— about various aspects of CA system

= A"report card” is generated by
comparing answers to current best

» Understand your compressed
al airpractices

gy
Injacticn Pand]

il

oo™ practices
Benchmark - The tool will ask a variety of ‘ u A I|St Of recommendations tO
questions regarding each aspect of the . . .
compressed air system including the supply side,
the demand side, and the system as a whole. Improve the SCore IS prOVIded
Compare - The information in the tool will then be _
compared to industry best practices and a "score . MS EXCGI based tOOI
card"” will be produced to rate the compressed air ) .
system Find this tool at
Identify - The tool will then suggest adjustments for https://Www.energy.gov/eere/amo/compressed-

consideration that will increase the facility's score and
that may improve the compressed air system's overall
efficiency

air-scoping-tool-excel-beta-version-ca-scoping-
tool-beta-v10

Better U.S. DEPARTMENT OF

St ENERGY



Waste Stream Energy Content Calculator

Purpose

\ £
Reuse @

Recycle /) 5

Recover y ,
(Material/Energy)

Populate Plant
Information

Existing Annual Waste By Management

Option o, i
* Onsite Combusion, 100%

342.0,8%

80%

Anaerobic Digestion,
o 60%

4,156.5 2,1
9
Tons R
Composted, 171.0 20%
, 4%
0%
Treated /Disposed

/Landfilled, 3,609.3,
87%

Provide Waste

Stream Quantities i w
b
ey

¥ Better . .
Shanes Quick evaluation of energy recovery

Quantify Energy
Recovery, GHG
Savings Potential

) 4
'
[
[
\

Proposed Waste Management by
Pathway

.

Annual Quantity Scenario Scenario Scenario

(Tons) Pathway - 1 Pathway - 2 Pathway - 3*
Combustion Anaerobic AD or

Digestion Combustion

B Onsite Combusion B Anaerobic Digestion
Composted Treated /Disposed /Landfilled

potential from most common waste
streams

« Analyzes three scenario pathways for
Y energy generation — Combustion,
0 Anaerobic digestion, or Combination

Evaluates Cost and GHG Impact
(CO2eq.)
 MS Excel-based tool

Find this tool at

OI'N https://enerqgyefficiency.ornl.gov/tools-training/

Annual Cost Savings Site GHG - Baseline and Proposed

m Energy Cost Reduction** m Waste Cost Reduction*** Total Savings**** (USD/yr)
(UsD/yr) (UsD/yr)
$400,000
$350,000

W Baseline GHG W Proposed GHG
MTCO2E MTCO2E
2,500.0
2,000.0
. $300,000 g 15000
8
£ $250,000 o 10000
@ $200,000 &
2 $150,000 500.0
=
$100,000 [ — — — — - e N .
s & k] g s i 3 g s i H 8
£ & 3 I £ & 3
8 2 3 8 2 3 8 2 3
< ; < ; <
£ £
Scenario Pathway - 1 Scenari way - 2 Scenario Pathway - 3
Combustion

(w

wuk s
erobi

$0
Combustion  Anaerobic Total Combustion  Ana c Total Combustion  Anaerobic Total

Digestion Digestion Digestion
Scenario Pathway - 1 Scenario Pathway - 2
Combustion Anaerobic Digestion

Scenario Pathway - 3
AD or Combustion

Better
ZPla.,nts,,

U.S. DEPARTMENT OF
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Renewables Analysis

= System Advisor Model (SAM) INREL

= Facilitates decision-making for implementing
renewable energy project
» Hourly data to estimate long-term cost & performance of
technologies

= FREE! Open-source!
= https://sam.nrel.gov/ P —— =

L]
u REOpt/REOpt the Resilience Benefits
i iti i i i The results below show how the system performs:

This system was designed to sustain the critical load during the outage period specified at lowest cost.

NATIONAL RENEWABLE ENERGY LABORATORY

during outages occurring at other times of the year. Outages are simulated starting at every hour of the year and amount of time the system can sustain the

- H e I pS eva I u at| n g econom | C an d te Ch n | ca I as pe CtS Of Gl i S St s RO S R s o e ke o
grid-connected solar PV, wind, energy storage e B
systems. S o

= Optimized system size and dispatch - >
= High-level economics based on location & rates

Minimum @ 0hi 4hi Ohy

inimul rs rs
= FREE! Web-based! | T °

System Performance Year One o

= https://reopt.nrel.gov/ - , o |
RESOURCEDATA  SYSTBMINFD  RESUTS This interactive graph shows the dispatch strategy optimized by REopt Lite for the specified outage period as well as the rest of the year. To zoom in on a
date range, click and drag right in the chart area or use the "Zoom In a Week" button. To zoom out, click and drag left or use the "Zoom Out a Week" button.
= PVWatts Calculator e f
s 5 305 “
H H H Go to
= Estimates PV energy generation (no economics) it | v
| | M h I & A I I January 3.30 331 f -
onthly & Annually
L March 447 a1
= FREE! Simple!
- - May 5.97 539 v e
. H June 632 539 5= ok S 6.Jan 7 8.Jan 25 T FE— 121 151 -
= https://pvwatts.nrel.gov/index.php - . . ~»
August 608 531 Zoom Outa Week Download Dispatch Spreadsheet
S plemb 551 475
Octobe 472 434
November g C U.S. DEPARTMENT OF
Better
Pla nts Annual 4.90 5,303 EN ERGY



https://sam.nrel.gov/
https://reopt.nrel.gov/
https://pvwatts.nrel.gov/index.php

Energy Treasure Hunt

Observing the Idle Facility

»Energy Treasure Hunts usually start on Sunday or periods of
reduced production

Employee Engagement

»Cross-functional team of employees conduct the Treasure Hunts

= A 3-day training focused on: and have ownership of the ideas / opportunities

* Low-cost/No-cost actions to reduce energy
consumption Expert Facilitation

 Learning ways to continuously improve > QOutside experts / participants are there to facilitate the process,

_ _ _ generate discussion, and help quantify opportunities
« Cross-functional teams brainstorming

* Tea_ms identify, ar_‘?lyze’ and evaluate energy Leverage Plant Personnel Knowledge
savings opportunltles

o o . »Plant personnel will have insights into opportunities in their
 Identified opportunities quantified facilities and will take ownership of energy savings measures

Employees implement the Treasure Hunt process!

Eﬁ,‘.‘ﬁ; https://betterbuildingssolutioncenter.enerqgy.gov/better-plants/energy-treasure-hunts ENERGY
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Treasure Hunt Toolkit — Anyone can do it!

@) P @ 2 U

Event
Agenda - Template Kick off Presentation - Event Certificate - Template
Pre-event Data Collection Form - Handouts - Evaluation Form - Template
Plant Energy Profiler (PEPEX) Tool - Energy Efficiency Calculators - Project Implementation Tracker
- Opportunity Sheet and Summary
Report Generator
Key Aspects:

« Learn to utilize MEASUR software
 Empower and enable plant personnel

* Focus on low-cost/no-cost opportunities
* QObserving the idle facility

* Facility employees conduct and have
ownership of the ideas / opportunities

Better https://betterbuildingssolutioncenter.enerqgy.gov/better-plants/energy-treasure-hunts E‘NERGY
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Q&A
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