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OE Priorities: Catalyze Economy-Wide
=carbonization

Make basic and Turn that research Catalyze deploymer
applied research into deployable of clean energy anc

breakthroughs technologies decarbonization tec
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COLLABORATE ROBUSTLY

across the federal government, the fifty states, and the private sector
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)on targets to meet global, regulatory, and corporate goals

L OBAL

Reduce emissions by 7.6% annually for the next 10 years to meet th

1.5° C ceiling on temperature rise.
— United Nations Environment Programme

ATIONAL 2015 Paris Agreement

Goal of Net-zero carbon emissions by 2050
- US, President Joe Biden’s EO directs agency pursuit of this goal

ORPORATE

« “Limiting global warming to well-below 2°C above pre-industrial levels.”
- More than 500 companies established these Science Based Targets

« Zero carbon and Zero net carbon
y O

FACILITY » Regulatory
and SITE « Corporate
» Science based
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SO 50001 business practice is:

mework for continual improvement of energy performance
bal standard developed by 56 countries with US leadership
xible roadmap used by over 42,000 sites

)01’s data-driven, flexible design helps

lizations of all kinds and sizes to achieve

'ent energy and cost savings over the long
term

0001 Saves Energy (v7 50001 Drives Decarbonization

0001 Builds Resilience 50001 Promotes Efficiency



echnical Assistance: Tools and Resources

MEA SUR TOOIS SUite Steam/Boiler Systems
tps://www.energy.gov/eere/amo/measur
User friendly Pumping Systems

Open source Fan Systems

Developed by subject matter experts

Coming in 2022: VERIFI (dashboard) Motor Systems
'“"“ OMEASUR
I“*_ iy ORISR i Compressed Air

Process
Heating/Furnace
Systems

i ENERGY
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ding Carbon in MEASUR Tool Suite

dding carbon mitigation
etermination to the ener
Jvings calculations in
xisting tools in MEASUR

\EASUR ftools and

alculators are useful for

erforming ground-up

nalysis of energy saving
portunities

lew decarbonization tools
» Some are already in MEASUR
Some are standalone
More in development
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() MEASUR

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

Add New ~

Create an assessment to model your s

unt Example
m Example

Create Assessment

del a system and explore multip
B Pump Example .
Create Pump Assessment

Data Exploration
(PSAT)

All ators
¢

Fans
Lighting
Motors

Proce

Survey Tool (PHAST)

Cooling
Process Heatin
Pump:

Create Fan Assessment

Stear
Waste Water

Create Steam Assessment

Mo
Compressed A 0
o

Create Treasure Hunt
Enaray afficiency calculat

lem and find opportur

formerly DOE Pumping System Assessment Tool

Create Process Heating Assessment
formerly DOE Process Heating Assessment and

() MEASUR

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

ities for efficiency or run calculations from one of our many property and equipment
ed with one of the following options.

Get

Pr opomes & Eqummem Calculators

ate detalled properties a

[ General [ Process Cooling

@ Compressed Air [ Process Heating

@ Fans [ Pumps
[ Lighting [ Steam
& Motors & Waste Water

formerly DOE Fan System Assessment Tool (FSAT)

Inventory Management

reate and manage equipment inventory

formerly DOE Steam System Modeler Tool (SSMT)

Create Motor Inventory
based on DOE'’s Motorlaster+ tool
AT /

Gonorato Exampio [l Rosot Data

oy Factory
B Pump Example

Data Exploratior

[@esan 0 x
v0.9.2-beta @ | I ARTNONTIOR ) oo shviies ation
ENERGY el
Energy Efficiency & BASELINE MODIFICATION RESULTS HELP
Renewable Energy +Add Energy Use AMENSIOYUsS  Toe mlasion Output Rate
| @ Energy Use #1 @ Energy Use #1 Saseline summary
| Add New ~ p——— 5 F— Tt T Emnyusest 1059 tomne CO;
| Energy Source v Energy Source. Natural % Modification Summary
Fuel Type Natural Gas v Fuel Type Natural Gas v e AR
Total Emission Output 506 Total Emission Output 5306
e e Beseline Tota 1059 tome CO; Renewable Enert
Modifcation Toal 798 ome O
Fuel Use 965 Fuel Use 1500

Total Savings 26301

Copy Table




ndustrial Action Plan Tool

i Facility
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dther 8 fccess to data “renshaw Facility Completed
7
6
2 Elwood Facility In Progress
3 Perform engineering analys
2
1 “renshaw Facility
o “renshaw Facilit Not started
Quantifying Carbon Reduct ¥
Potential
Elwood Facility Not started
Lack of fuel switching
technology zrenshaw Facility ([l completed
Lack of electrification
technology Elwood Facility | In Progress
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In Progress

The Action Plan Tool
developed for industrial |
partners

Aids in reporting and
visualizing their scope 1 «
scope 2 carbon emission
both at the corporate an
facility levels

Helps partners
create/evaluate high-lev
roadmaps to
decarbonization



yon Footprint and Decarbonization Scenario Analysis Tool

ables users to create and analyze baseline emissions

ovides users the ability to evaluate decarbonization scenarios and perform technc
onomic analyses (in development)

e baseline analysis part is going through Beta testing with few Better Plants partner

Decarbonization Pathways

Baseline Emissions Modified Emissions

Facility Level Emissions

Stationary Emissions
Source Fuel Emissions

Liquid, Solid & | 4
Gas Fuels L

g Mobile Emissions ) % @* 1. Energy Efficiency et
- *  On-Road Vehicles = = Opportunities £l
. Off-Road Vehicles .. i o * CHPSystem i
Fuel *  Rail System Level Emissions SAS + Compressed Air System . I
*  Water ) _— ik * Process Heating ‘
\_* Air J Y +  Process Cooling/Refrigeration Y R R
- e — ~ Equip./Process Emissions * Pumps “ e *
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g N Refrigeration & A/C * CHP/Co-Gen Scope 2 )
'-; Gases Equipment ) . Conventional_EIectric Gen. Indirect Emissions 2. Renewable Energy / Fuel Y /
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g ¢ HVAC . . i A *  Wind Energy [
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* Other Process Use

Facility Baseline Emissions — CO,, CHy, N, 0, Biofuel Emissions

Scope 1
Direct Emissions

Scenario Analysis

" Decarbonization |
Pathways

+ Geothermal Energy
Scope 2 . Other_ Non—;_:rocess Use « Biomass Energy
. N_'Iahchlne Drive System * Electric
@ Purchased Utility —» Purchased Electricity . Elic::i]choiler Emissions * Biofuel
* Onsite Transportation N 5 \
Purchased Compressed Air +  Electro-Chemical Process Q [ 3. Carbon Capture Utilization
Purchased e W D) g & Storage
Commodity purchased Steam H Pre-combustion CC
) Post-combustion CC
\.IDG - Oxy-Fuel Combustion

aborato Purchased Chilled Water

Results




on Emissions Inventory Calculator

rboncalc.ORNL.gov

Allows users to quic
calculate carbon

emissions based on
various fuel sources

Includes built-in carbon
conversion factors for
fossil fuels and the
various electric gri
regions
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A Co2savings
cC o

i Apps 7 BBChallenge

[

G +

# carboncalcomlgov

Better Plants

¥

Better Plants | Bette...

Carbon Emissions Calculator

BASELINE

£'4 ORNL Financial Rep...

MODIFICATION

Salesforce - Better...

¢

Google Maps

) GitHub - DOE AMO...

@ Kissock @ EnergyVortex

Reset Data

Help

+Add Emission Source

+Add Emission Source

Emission Source #1 Delete ' Emission Source #1 Deloly
Emission Source Type Fuel v Emission Source Type Fuel ~
Emission Source Natural Gas v Emission Source Natural Gas 0
Fuel Type Natural Gas v Fuel Type Natural Gas v
Fuel Use 1995 Fuel Use 1500

Carbon Emissions 53.06 kg CO-/MMBtu Carbon Emissions 53.06 kg CO,/MMBtu
Methane Emissions 1 g CHy/MMBtu Methane Emissions 19 CHy/MMBtu

Nitrous Oxide Emissions 0.1 g NO,/MMBtu Nitrous Oxide Emissions 0.1 g NO,/MMBtu
Emission Source #2 Delete  Emission Source #2 Delete
Emission Source Type Fuel v Emission Source Type Fuel v
Emission Source Coal v Emission Source Coal v
Fuel Type Mixed - Industrial Sector v Fuel Type Mixed - Industrial Sector v
Fuel Use 500 Fuel Use 300

Carbon Emissions 94.67 kg CO2/MMBtu Carbon Emissions 94.67 kg COo/MMBtu
Methane Emissions 11 g CHJ/MMBtu Methane Emissions 11 g CH4/MMBtu

Nitrous Oxide Emissions 1.6 g NO2/MMBtu Nitrous Oxide Emissions 1.6 g NOo/MMBtu
Emission Source #3 Delete  Emission Source #3 EihD
Emission Source Type Fuel v Emission Source Type Fuel v
Emission Source Petroleum-based fuels v Emission Source Petroleum-based fuels v
Fuel Type Diesel (Distillate Fuel #2) v Fuel Type Diesel (Distillate Fuel #2) v
Fuel Use 1000 1 Fuel Use 800 [

Carbon Emissions
Methane Emissions
Nitrous Oxide Emissions

73.96 kg CO2/MMBtu

3 g CHyMMBtu
0.6 g NO2/MMBtu

Carbon Emissions
Methane Emissions
Nitrous Oxide Emissions

73.96 kg COo/MMBtu

3 g CHy/MMBtu
0.6 g NO2/MMBtu

Results
200
& 150
o
8]
©
£ 100
o
=1
50

CO,, Emissions

Baseline Modification
Emissions Source #3 [l Emissions Sourc
B Emissions Source #1

Total Emission Output Rate
Baseline Summary
Emission Source #1 106.0 ton
Emission Source #2 477 tonn
Emission Source #3 74.2 tonr
Modification Summary
Emission Source #1 79.7 tonr
Emission Source #2 28.6 tonn
Emission Source #3 59.4 tonr
Baseline Total 227 9 ton




rification for Decarbonization

A ElectrificationForDecarbonization X =+ (-]
" g ]
lectrification.ORNL.gov S s
L u X i Apps P BBChallenge F BetterPlants P Better Plants|Bette.. 5 ORNL Financial Rep... Salesforce - Better.. & GoogleMaps () GitHub-DOEAMO... @ Kissock @ EnergyVortex » | Il Other bookmar
.
Electrification for Decarbonization Reset Data
— . Results Help
Annual Operating Hours \5138760 ‘
o o o Current Fuel Based Equipment
100%
rOVI e s U s e rs WI q U I C Eosigy Sourcs (Natural Gas *V‘ “
Fuel Cost [4 |
° Fuel-Fire Equipment Efficiency ‘60 ﬁ‘ i
A Heat Input for Fuel-Fire Equipment [10 |
Carbon Emissions 53.06 kg CO2/MMBtu
Methane Emissions 1g CHs/MMBtu 9
Nitrous Oxide Emissions 0.1 g NOo/MMBtu 2

-50%

o o Current CO, Emissions 4,648.06 tonne CO,/yr
n p q ‘ S o e e ‘ rI yI n g q Current Fuel Costs $350,400 /yr
Potential Electrical Equipment

° —
’ s s I U e ro C e s S S = ‘
Electrically Heated Equipment Efficiency |90 7'\ g Energy Reduction Cost Reduction CO: Redu

Estimated Electric Peak Demand 1,953.32 kW
eGrid Region [wece v
L] L] L] o e

eGrid Subregion | CAMX: WECC California v/ Current Fuel Usage

. I I I I S S I O I I S I I I I O ‘ Carbon Emissions 225.2 kg CO,/MWh Fuellso 87,600 MMBulyr
Methane Emissions 15.42 g CHy/MWh Fuel Use (MWh) 25,673 MWhiyr
Nitrous Emissions 1.81 g N,O/MWh .
Potential CO, Emissions 3,853.41 tonne CO,/yr i Cost T

Potential Electricity Costs $1,129,329 fyr €O, Emissions 4,648 MT CO,lyr

. Costimpact

Potential Electricity Results

Electricity Use 17,111 MWh/yr
hd ° Electricity Use (MMBtu) 58,385 MMBtulyr
CO; Emissions 3,853 MT COulyr
COze Emissions. 3,869 MT COyelyr
« Demand Impact
Site Energy Savings (MMBtu) 29,215 MMBtulyr
Site Energy Savings (MWh) 8,562 MWhiyr
Electrical Demand Increase 1,953 kW
Energy Cost Savings $778,929 Iyr
CO; Reduction 795 MT CO4/yr
COye Reduction 784 MT CO5elyr
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rification Bottom-up Analysis Tool: Cost Comparison Calculator

Inputs
for fuel fired and ET based
tems. (electricity, natural gas ,steam usage)

iIncluding hours, production
e, product yield (reject rate), product losses
e to thermal processing (i.e. oxidation,
inkage etc.).

for utilities (i.e. fuel, electricity, water,
>.), product loss cost, labor cost, O & M cost,
1orfization cost and other costs related 1o the
fem operation.
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Cost per Ton of Production ($/Ton)

$30

$25 -

$20 -

$15 -

$10 -

$5 -

$- A

Output

NG-Fired Furnace Induction Furnace

From case study on NG-Fired
Furnace vs Induction Furnace
Forging Plant




| (aiming to release beta version in several months)

1e future iteration of
e EnPl tool

llows users to manage
| energy and carbon
lility -level data

sers can create facility
r corporate level
ashboards

lill provide users with a
ariety of customizable
porfing options (Better
ants, 50001 Ready,

P, efc)

lill incorporate smaller
OE tools (PEPEXx, PWP,
yotprint Tool, etc)
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@ Verifi

< C 0 & verfiomlgov

:: Apps F BBChallenge ¥

VERIFI

2

Home

E

Utility Data

REPORTS

222 Overview = Coming soon
|da Regression | Coming soen

B Scorecards | Comingsoon

? Help
O About
Q Feedback

® Acknowledgments

BetterPlants ¥ Better Plants | Bette... 54 ORNL Financial Rep...

=

w B

Salesforce - Better.. & Google Maps () GitHub - DOEAMO.. @ Kissock @ EnergyVortex » | i Otherbo

Better Plants Partner

g

B0 All Facilities v

Account Dashboa

Source Energy [SRZASIoN

Q Search Verifi (Corr

lants Partner >  All Fadilities o

ACCOUNT FACILITIES

Facility # of Meters Last Bill Entered Utility Usage (MMBtu) (Nov. 2019 - Nov, 2020) Utility Cost (Nov, 2019 - Nov, 2020)
Better Facility North 2 Dec, 2020 362,854 $1,854,742

Better Facility South 2 Dec, 2020 112,163 $694,813

Total 4 475,017 $2,549,555

UTILITY USE AND COSTS

Last Month (Nov, 2020) Previous Year (Nov, 2019) Monthly Average (Dec, 2019 - Nov, 2020)

Utility Utility Use (MMBtu) Utility Cost Utility Use (MMBtu) Utility Cost Utility Use (MMBtu) Utility Cost
Electricity 16,312 $116,017 (-5267) 16,004 $116,284 16,685 $120,412
Natural Gas 24,990 208 $100,331 (-5763) 25,197 $101,094 22,899 $92,051
Total 41,302 101 $216,348 (-51.030) 41,202 $217,378 39,585 $212,463

FACILITY TOTAL UTILITY COSTS (NOV, 2019 - NOV, 2020) FACILITY UTILITY SOURCE COSTS (ALL-TIME)

B Better Facility North
Better Facility South

Better Facility South $10M
27.3% ‘

$8M

o)

I
S sem

z

é
D $4aM

Better Facility North

72.7% 21

f909/17/2021 ##Settings (] Facilities 2/2 @ A




More Information?

See Technical Partnerships | Department of Energy




