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Download via DOE-EERE- AMO website

ADVANCED MANUFACTURING
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operating conditions and test "what-if" scenarios for various options to reduce energy use.
FSAT: Coming Soon!

SSAT: Coming Soon!

AlIRMaster+: Coming Soon!

Release Notes

The tool suite has a built-in auto-update feature that will automatically check and notify users of
recent tool updates. Users are given the option whether to upgrade to the latest version. The entire
suite is accessible in an open-source environment DOE AMO GitHub page.

Additional Information

* Fact Sheet

* PSAT Factsheet: Coming Soon!

* PHAST Factsheet: Coming Soon!
* User Manuals:

¢ How to Download and Begin using the AMO Tools Desktop
* Download Software

* Windows Compatible Version

* Mac Compatible Version

¢ Linux Compatible Version

OFFICE of
ENERGY EFFICIENCY & RENEWABLE ENERGY

Forrestal Building

1000 Indenendence Aveniie SW

= https://www.energy.gov/eere/

amo/measur

= |ncludes overview of the

effort to reprogram our
legacy tools

= Scroll to the bottom to find

and download your version
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https://www.energy.gov/eere/amo/measur

Download via DOE-EERE- AMO website

You are now leaving Energy.gov = This message will appear
ro 1 will be automatically redirected indicating that the file you are
pites://qthub.comy/ ORNL-AMO/AMO- downloading is hosted on another
peta/ANO Tools. Desktop.Setup-0.3 o website.
ﬁ;?gig you may click = That web site is GitHub,
the common repository
e for software applications
CONTINUE TO THIS SITE and is perfectly safe.
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Open File - Security Warning

D OW n I O ad The publisher could not be verified. Are you sure you want to run this

software?

'L;J' AMO-Tools-Desktop Setup

Who should this application be installed for?

Choose Installation Options
O

u CIiCk the flle extenSion Please select whether you wish to make this software available to all users or just yourself
that matChes your fﬁ.'_['.P:;-Tu:u:Ii-DEil:tu:r: Setup | = |I =] I| 23 |

(O Anyone whd  Choose Install Location @

O p e ratl n g SySte m SleErss o Choose the folder in which to install AMO-Tools-Desktop.

= Open the download 9
. CliCk “Run” There is already a
. . ins_mlls_:ﬁnn.{c:‘l.l_lse
= Follow the Instructions for irersilios

AMO-Tools-Desktop O

the Installation Wizard

: .

» |f updating via the
webpage DO NOT
uninstall first

Setup will install AMO-Tools-Desktop in the following folder. To install in a different folder, dick
Browse and select another folder, Click Install to start the installation.

IT= H

Completing AMO-Tools-Desktop
Setup

AMO-Tools-Desktop has been installed on your computer,

Click Finish to dose Setup.

Run AMO-Tools-Desktop

Better
Plants < Back Cancel




Updating

This Tool is in beta, so we are constantly upgrading it and
publishing releases fairly often.

After installation, if an update becomes available, a popup will
appear at startup to notify you.
= You can choose to update right away, or you can wait.

= |f for some reason this does not happen, you can download from the AMO Tools
Download Center

DO NOT UNINSTALL before updating, you will lose ALL your
assessments.
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Getting Started

e U.S. DEPARTMENT OF

Energy Efficiency &

() MEASUR

Renewable Energy

Add Assessment

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

Home

® All Assessments
I Examples

| @ Extra case studies

All Calculators
Motors

Pumps

Fans

Process Heating
Steam
Compressed Air
General

Settings

Custom Materials
Tutorials

About

Contact
Acknowledgments

v0.3.0-beta @

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.

4 )

Properties & Equipment Calculators

Create Assessment

1 and explore multiple optimization scenarios Generate detailed properties and test a variety of adjustments
eate Pump Assessment & Motors
formerly DOE Pumping System Assessment Tool (PSAT)
& Pumps

Create Process Heating Assessment i Fans

formerly DOE Process Heating Assessment and Survey Tool

(PHAST) f# Process Heating

v

f# Steam

Create Fan Assessment
formerly DOE Fan System Assessment Tool (FSAT)

f@ Compressed Air

& General

[ View All Your Assessments

U.S. DEPARTMENT OF Energy Efficiency &

ENERGY Renewable Energy
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Getting Started

Create New Assessment

Can Start an
assessment via
several buttons

U.S. DEPARTMENT OF

ENERGY




Getting Started

U.S. DEPARTMENT OF

EN ERGY B / All Assessments / Extra case studies = .

. Add Assessment | Add Pre-Assessment | Add Folder Import Select all folder content
Energy Efficiency & | o
Renewable Energy EXT TUDIES INFO
Com ORNL Facility ~ ORNL Date  8/14/2018

Add Assessment View Details  Edit Info

EXTRA CASE STUDIES SUMMARY EXTRA CASE STUDIES SETTINGS
Home Type Assessments Annual Energy Used Annual Energy Cost Units of Measure Imperial
Pumps 3 6,508.68 kWh $373,614.00 Fuel Cost $3.99 /MMBtu

B All Assessments Process Heating 3 3,472,440 MMBtu $35,678,552.74 Steam Cost $4.69 /MMBtu
W Examples Fans 2 15,659.6 kWh $939,573.03 Electricity Cost $0.07 /kWh
e Total 8 3,472,510 MMBtu $36,991,739.76 Edit Settings

All Calculators
Motors

Pumps

Fans

Process Heating
Steam
Compressed Air
General

Will take you to 7] . @ Fues 0
2 Number of Pumps 3
th e h 0 m e pag e Btu Annual Energy Used 6.31 MMBtu Annual Energy Used 2.57 MMBtu

AT CIeTgy Lost 53,0037 Annual Energy Cost $122.10 Annual Energy Cost $49.70

Show / Edit Show / Edit Show / Edit

Settings

Custom Materials
Tutorials

About

Contact
Acknowledgments

v0.3.0-beta @

] -
#— REHEAT FURNACE N

#— ELECTRIC ARC FURNACE

Electric Arc Furnace (EAF) Furnace Type:
Baseline Data:
Annual Energy Use
Annual Energy Costs:

Modification Data:

Furnace Type:
Baseline Data:

Annual Energy Use: 375,802,931 kWh
Annual Energy Costs: $24,802 993

3 Number of Modifications
20,985,174 kWh Max Energy Savings
$1,385,022 Max Cost Savings

Better U.S. DEPARTMENT OF
Plants ENERGY
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Getting Started

U.S. DEPARTMENT OF

EN ERGY B8 / All Assessments / Extra case st

. | Add Assessment | Add Pre-Assessment older Select all folder content
Energy Efficiency &
Renewable Energy EXTRA CASE STUDIES INFO
Company ORNL Facility ORNL Date 81472018
Add Assessment View Details = Edit Info
EXTRA CASE STUDIES SUMMARY EXTRA CASE STUDIES SETTINGS
Home Type Assessments Annual Energy Used Annual Energy Cost Units of Measure Imperial
Pumps 3 6,508.68 kWh $373,614.00 Fuel Cost $3.99 /MMBtu
B All Assessments Process Heating 3 3,472,440 MMBtu $35,678,552.74 Steam- (‘Iost $4.69 /IMMBtu
e =
W Extra case studies ota . tu AL Edit Settings
All Calculators
Motors @ FURNACES ] FANS v @ FUMPS U
Pumps
Fans Number of Furnaces 3 2
Process Heating Annual Energy Used 548.54 MMBtu Annual Energy Used 6.31 MMBtu
Steam Annual Energy Cost 54,336.47 Annual Energy Cost $122.10
Compressed Air
General Show / Edit Show / Edit
Settings
Custom Materials
Tutorials
About Pre-Assed® Screening Pre-Assessment / Screening
Contact _ _
Acknowledgments
& ELECTRIC ARC FURNACE &~ PUSHER FURNACE
v0.3.0-beta @
Furnace Type: Electric Arc Furnace (EAF) Furnace Type:
Baseline Data: Baseline Data:
Annual Energy Use: 375,802,931 kWh Annual Energy Use 74,450 MMBtu
Annual Energy Costs: $24,802 993 Annual Energy Costs: $297,056
Medification Data: Modification Data:
Number of Modifications: 3 Number of Modifications 4
Max Energy Savings: 20,985,174 kWh Max Energy Savings 31,415 MMBtu
Max Cost Savings $1,385,022 Max Cost Savings $125348

Better U.S. DEPARTMENT OF
Plants ENERGY
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Other Important Features

© ENERGY MEASUR

Energy Efficiency &

Renewable Energy
Welcome to the most efficient way to manage and optimize your plant's systems and equipment.

Add Assessment

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

arted with one of the following options. \

Create Assessment Properties & Equipment Calculators

test a variety of adjustments

Home

e All Assessments
I Examples
@8 Extra case studies

All Calculators
vModel : and cenarios Generate detailed properties and

Motors
Pumps
Fans i@ Motors
Process Heating
Steam )
Pumps
Compressed Air E P
General
’ i@ Fans
Settings formerly DOE Process Heating Assessment and Survey Tool &P Heati
Custom Materials (PHAST) rocess Heating
Tutonals
About E Steam
Contact Create Fan Assessment
formerly DOE Fan System Assessment Tool (FSAT) g Com pressed Air

Acknowledgments

v0.3.0-beta ©@ 86 !
enera

[ View All Your Assessments

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy
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Some things to note about the Process Heating Assessment

—— New Assessment

== Euclfacd System Setup Calculators % Back To Home
n Assessment Settings a Heat Balance a Aux Equipment n Design Energy Use B Metered Energy
NEW ASSESSMENT SETTINGS HELP
System Basics

Language English
Currency (s -US Dollar . Your system basics help define the units of measure and other information related to the
Uni . system you are modeling for this assessment. These settings are inherited by default from your

nits of Measure ® Imperial i )

Metric directory or applications settings and can be customized for this assessment
Energy Result Unit Kilowatt-hours (kWh)
Note: the words furnace, process heating equipment, process heating system, PH

Select Energy Source Type ®Fuelfired

System, may be used interchangeably throughout this tool.

Electrotechnology
Steam-based
EQUIPMENT NOTES
Add ad ion for your equipmen

Add additional informati quipment \ i i
\ - "= This is where you choose what type of
process heating equipment you are modeling.

= You cannot change the "Energy Source Type”
after you move on to “Heat Balance”

= You can also add notes about the process
heating equipment

‘Better U.S. DEPARTMENT OF

QPlants_ ENERGY



Some things to note

~—> New Assessment

~ Fuel-fired System Setup Calculators

n Design Enefi Use a Metered

NEW ASSESSMENT SETTINGS e L P

n Assessment Settings a Heat Balance n Aux Equipment:

SystefBasics

Language English M j
Currency $-US Dollar . ‘ Your systermigasics hqlp deﬂne‘lhe units of measure and - formatllon related to the
Units of Measure o Imperial S\_.'stem you aréys ot%ellng fOI'-ﬂ'I]S assessment. Thesela settlngs.a S WRaLite]
Metric directory or appli@tions settings and can be customized for this asses:
Energy Result Unit Kilowatt-hours (kWh v
Note: the words furl e, process heating equipment, process heating
Select Energy Source Type ® Fuel-fired

System, may be used Werchangeably throughout this tool.

Electrotechii®logy
Steam-bagfd

EQUIPMENT NG

Add additional info

OPERATING C

Add note for operal

Next

Better U.S. DEPARTMENT OF
Plants ENERGY
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Some things to note

= After finishing your baseline, the other sections (Assessment,
Report, etc.) of the tool can be accessed

= You can also begin an “Assessment” where you create
“Modifications” for energy savings opportunities

= Once you create a modification, you cannot add or remove any
losses from your baseline (you can change the values)

= Explore Opportunities allows you to change values relating to
several common opportunities

= Modify All Conditions allows you to change any value
= Here you can make multiple Modifications that you can name individually
= You can change values in multiple loss calculators

EEEEEEEEEEEE

Better Us.
Piant ENERGY



Some things to note

Reheat Fumnace Case Study
—» Fuel-fired System Setup Assessment Diagram Report Sankey Calculators % Back To Home

Explore Opportunities Modify All Conditions Individual Opportunity 4 - Reduce O2 level in flue gases

View / Add Scenarios
Novice View Expert View Selected Scenario

SELECT POTENTIAL ADJUSTMENT PROJECTS RESULTS HELP NOTES

lect potential adjustment projects o explor unities 1o incr ficiency and the effectiveness of your system : ;
Select potential adjustment projects to explore opportunities fo increase efficiency and the effectiveness of your syste \ndividual Opportunity 4 -

Energy Loss/Use Baseline Reduce 02 level in flue gases
asssacd MMBtu/hr MMBtu/hr
Charge Materials 14356 14356 — Reheat Fumace Case
Modification Name Individual Opportunity 4 - Reduce O2 level in flue gases Fixtures, trays efc. _ _ - study System Setup  Assessment Diagram Report Sankey Calculators
M Air/Fuel R lin FI i Fosses 747 747 Fuel-fired
aintain Optimum Air/Fuel Ratio or Recommended O Level in Flue Gas Cooling Losses 2416 24.16
Baseline Oxygen Calculation Method Oxygen in Flue Gas o Atmosphere Losses —= ——  Explore Opportunities Modify All Conditions Individual Opportunity 4 - Reduce O2 level in flue gase!
Modified Oxygen Calculation Method Oxygen in Flue Gas v ronho Losses 251 281 Novice View Expert View Selected Scenario
- Leakage Losses 326 326 .
Baseline O) Flue G: 6
aseline Bygenin Flue Gas Extended Surface Losses — ——  Operations ® Charge Materials @ Flue Gas @ Fixture Wall©® Cooling® Atmosphere Opening® Leakage @ Extended Surface Other
Modified Oxygen in Flue Gas 2 Other Losses e —— :
Baseline Excess Air in Flue Gas 36.52 % Total Net Heat Required 181.27 18127 BASELINE INDIVIDUAL OPPORTUNITY 4 - RESULTS HELP NOTES ‘
Modified Oxygen in Flue Gas 09.90 % Available Heat (%) 59.2% 64.0% REDUCE 02 LEVEL IN FLUE GASES —————
Flue Gas Losses 124,82 10211 ~ | Loss #1
Preheat Combustion Air B s _ - Tioss Flue Gas Losses Help
Gross Heat Input 306.09 283.38 Type of fuel Gas Y
Preheat Charge Material el Type of fuel Gas v
s V| = v s . .
< . Typical Natural Gas - US = Savmgs Suggeshons
Control and Optimize Furnace Pressure Ad Fuel Typical Natural Gas - US v
Flue Gas Temperature 1800 Add New Fuel « Maintain appropriate level of oxygen in flue gases
Add / Improve Wall Insulation F by controlling air-fuel ratio for the burners
Percent Oxygen Or Excess Oxygen in Flue Gas = Flue Gas Temperature 1800 Y ]
Minimize Opening Size or install tunnel-like extensions Air? Percent Oxygen Or Excess | Oxygen in Flue Gas Y « Maintain and control burner operations to eliminate
Air? formation of soot or combustible gases such as
Install curtains or radiation shields to reduce opening losses Oxygen In Flue Gas E . g
Oxygen In Flue Gas carbon monoxide and hydrogen in flue gases
e )
Minimize the Time Furnace Doors are Open Excess Alr 36.52 % — T « Eliminate or reduce air leakage in the furnace. See
E o
Combustion Air Temperature " g
Optimize or Improve Furnace Cooling System pe 850 P Opening Losses" section
Fuel Temperature 65 e « Consider use of heat recovery from fiue gases
Adjust Operational Data Fuel Temperature 65 Consider use of various methods of heat recovery
Available Heat 59.2% to reduce flue gas temperature leaving the heating
Back Gross Heat 306.091 MMBtu/hr Avallable Heat 94.0% SEZR
Flue Gas Losses 124.822 MMBtu/hr Gross Heat 283.378 MMBtu/hr « Use preheated combustion air through use of

Flue Gas Losses 102.110 MMBtu/hr recuperators or regenerators
Where appropriate, consider use of oxygen

anrichmant af camhuctian air tn radiica mace of flua

= Two ways to modify a Scenario (]

= Explore Opportunities (Novice View)

= Allows you to only change key energy savings opportunities related fields
= Modify All Conditions (Expert View)

= Allows you access to all fields that were used in the baseline for modifying

Better U.S. DEPARTMENT OF
Plants ENERGY
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Some things to note

Select Scenario

Name Modifications Add a new scenario. Your data will
be copied directly from your
Fiue| baseline. Please use a unique name

Individual Opportunity 4 - Reduce O2 level in flue gases

m New Scenario Name

Add New Scenario

Individual Opportunity 3 - Repair wall insulation

Individual Opportunity 2 - Repair fixed openings

Individual Opportunity 1 - Preheat Charge Material

All Opportunities

Better U.S. DEPARTMENT OF
Plants ENERGY
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Some things to note

» Badges show you more information about your
assessment at a glance

" Reheat Furnace Case Study : %
—» Fuelfied System Setup Assessment Diagram Report Sankey Calculators Back To Home
Explore Opportunities Modify All Conditions Individual Opportunity 4 - Reduce O2 level in flue gases -
View / Add Scenarios
Novice View Expert View Selected Scenario

Cooling @ Atmosphere Opening® Leakage ® Extended Surface Other

1

Operations ® Charge Materials @ Flue Gas ® Fixture Wall @

Everything BVAGRE (I ) A field is
Y VAN | has blank
different occurred
from the

baseline

Everything is

okay & the
same as the
baseline

U.S. DEPARTMENT OF

Better ENERGY
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ome things to note

System Setup Assessment Diagram Report Sankey Calculators X Back To Home
Explore Opportunities Modify All Conditions Individual Opportunity 4 - Reduce 02 level in flue gases
View / Add Scenarios
Novice View Expert View Selected Scenario
Operations ® Charge Materials @ Flue Gas @ Fixture Wall® Cooling® Atmosphere Opening® Leakage® Extended Surface Other
BASELINE INDIVIDUAL OPPORTUNITY 4 - REDUCE ©2 LEVEL IN RESULTS HIEILLP NOTES
FLUE GASES
Material #1 Addr
Select Type Solid = | Material #1
Select Type Solid v
Name of Material [ Carbon Steel v i
Add New Solid Material Name of Material Carbon Steel v
Average specific heat of the solid material |0.16 Add New Solid Material . .
e TIeatolCsIon 60 Average specific heat of the solid material |0.16

Specific heat of liquid from molten materiallp.175 Latent Heat of Fusion 50

Specific heat of liquid from molten material 0,175

- = When in “Assessment’

Charge (wet)-Feed Rate 400000 .
Initial Temperature 60 T Charge (wet)-Feed Rate 400000
Creage vt Dscharge Temgerare e | it Temperature mo d e yo U can ad d notes
Water Contentlas Charged o Charge Material Discharge Temperature 2300 )
Water Content as Charged 0

Water Content as Discharged

O L | - - L]
v s oo E | In the right panel that will
'0 T Water Vapor Discharge Temperature 0 |
T 0

Charge Melted

Charge Reacted 1 T Charge Melted .
1 show up in the report to
Endothermic/Exothermic [ Endothermic = Heat of Reaction 50
Additional Heat Required [ Endothermic/Exothermic | Endothermic v . n
- Additional Heat Required 0 e O l I I e n I W a
Material #1 Heat Required 143.360 MMBtu/hr
Material #1 Reaction Heat 0.200000 MMBtu/hr Material #1 Heat Required 143.360 MMBtu/hr . N .
Material #1 Total Heat Required 143.560 MMBtu/hr Material #1 Reaction Heat 0.200000 MMBtu/hr
Material #1 Total Heat Required 143.560 MMBtu/hr yo u are I I I O e I I l g I n I S
All Materials Heat Required 143.360 MMBtu/hr . - -
All Materials Reaction Heat 0.200000 MMBtu/hr All Materials Heat Required 143.360 MMBtu/hr
All Materials Total Heat Required 143.560 MMBtwhr All Materials Reaction Heat 0.200000 MMBai/hr I I I O I I Ca I O I l

All Materials Total Heat Required 143.560 MMBtu/hr

Better E L View Report U.S. DEPARTMENT OF
aPhants ENERGY
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eeeee
Last Modified

Energy Used  Executive Summary ResultData Report Graphs = Sanke! Input Summa Facility Info

eeeeeeee

The Report Tab allows you to
access the equipment level
report

There are several tabs with
high level and loss level
results, graphs, Sankey
Diagrams, etc.

£ oo Each graph has an icon to
= download a .png of the graph
1z — Clicking Print will let you
: - choose what sections of the
report you which to print (or
save to .pdf)
Plants. ENERGY




Faclility Report

* To generate a facility report, return to “All Assessments”
= Check the folder of the facility you wish to generate a report for
= Click “Generate Report”

= This will generate a page with all the equipment you selected
= You can mix process heating and pumps

= |f you made multiple Modifications, choose which modification you
wish to be represented in the roll up

= Click “View More Details to access the rollup

Better U.S. DEPARTMENT OF
Piant ENERGY



Faclility Report

* To generate a facility report, return to “All Assessments”

heck the folder of the facility you wish to generate a report for

r the individual assessments you want in the report
lick “Generate Report”

e U.S. DEPARTMENT OF

Energy Efficiency &
Renewable Energy

M8/ All Assessments / Extra case studies

T

Home

B8 All Assessments
B Examples
B Extra case studies

All Calculators
Motors

Pumps

Fans

Process Heating
Steam
Compressed Air
General

Settings

Custom Materials
Tutorials

About

Contact
Acknowledgments

v0.3.0-beta @

‘Add Assessment | Add Pre-/ 1t | Add Folder te Report I Delete | Exportl Imporl‘ @Select all folder content
EXTRA CASE STUDIES INFO
Company  ORNL Facility ~ ORNL Date  8/14/2018
View Details |~ Edit Info
EXTRA CASE STUDIES SUMMARY EXTRA CASE STUDIES SETTINGS
Type Assessments  Annual Energy Used  Ann gy Cost Units of Measure Imperial
Pumps 3 6,508.68 kWh 5373 Fuel Cost $3.99 MMBtu
Process Heating 3 3,472,440 MMBtu §35,678,552.74 Steam Cost $4.69 MMBtu
Fans 2 15,659.6 kivh §939573.03 Electricity Cost $0.07 KWh
Total 8 3,472,510 MMBtu §36,991,739.76 Edit Setings
v & FURNACES ‘ v FANS - v @ PuMPS i
r of Fumaces 3 2 Number of Pumps 3
Annual Energy Used 548 54 MMBtu Annual Energy Used 6.31 MMBtu Annual Energy Used 257 MMBtu
Annual Energy Cost 54,336 47 Annual Energy Cost $122.10 Annual Energy Cost 34970
Show / Edit Show / Edit Show / Edit
—— —
% ELECTRIC ARC FURNACE &~ PUSHER FURNACE - REHEAT FURNACE n

Baseline Data:

Annual Energy Use 375,802,931 kWh
Annual Energy Costs: 524,802,993
Modification Data:

Number of Modifications: 3

Max Energy Savings: 20,985,174 KiWh
Max Cost Savings: $1385,022

face Type: Electric Arc Fumace (EAF)

face Type:
Baseline Data:

Annual Energy Use:
Annual Energy Costs
Modification Data:
Number of Modifications:
Max Energy Savings
Max Cost Savings

Ze Type:
Baseline Data:

74,450 MMBtu Annual Energy Use

5297056 Annual Energy Costs:
Modification Data:

4 Number of Modifications:

31,415 MMBWU Max Energy Savings:

$125,348 Max Cost Savings

2,115,701 MMBtu
$10,578.503

5
396,998 MMBtu
$1,984,992

EXTRA CASE STUDIES

W Electric Arc Furnace
- Pusher Furnace

& Reheat Furnace

@ Coal Dryer
@ HVAC Fan

b Cooling Pump 1

(E4

Last updated Aug 14, 2018

Better

Plants
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Faclility Report

Efficiency Report Print
b Pumps o %~ Furnaces o % Fans 2 @ Motors

Maximum Annual Maximum Annual Maximum Annual Maximum Annual Maximum Annual Maximum Annual Maximum Annual m Annual
Cost Savings Energy Savings Cost Savings Energy Savings Cost Savings Energy Savings Cost Savings 4l Savings
$111,138 1,919 MWh $3,495,361 500,018 MMBtu $124 291 2,072 MWh

Annual Cost Annual Energy Annual Cost Annual Energy Annual Cost Annual Energy Annual Cost A Energy
$262,476 4,590 MWh §32,183,192 2,972,421 MMBtu $815,282 13,588 MWh

Click for details Click for details Click for details

b Cooling Pump 1 Extra case studies

Py Electric Arc Furnace
Electric Arc Furnace (EAF)

Last Modified Aug 15, 2018, 12:28:59 PM

b Cooling Pump 2

b Process Pump 1

Electric Arc Energy Used  Executive Summary =~ ResultData Report Graphs = Sankey  Input Summary  Facility Info
Furnace
% Pusher Furnace Baseline Reduce Slag Preheat Steel Cooling
4+
%= Reheat Furnace - X L
® coal Dryer Percent Savings (%) __
Q HvacFan - 2% m 6%
Energy Intensity (KWh/Ib) 0.28656 0.28201 0.27056
Annual Energy Used (kWh/yr) 375,800,000 369,840,000 354,820,000
Annual Energy Savings (kWhiyr) _ 5,961,100 20,985,000
Annual Cost $24,802,993 $24,409,559 $23,417.972
Annual Cost Savings —_— $393,435 $1,385,022

Implementation Costs ==

Simple Payback Period (months) — —

Use for Summary .

Modification Notes

Preheat Steel — Charge Materials: Preheat steel using flue gas exhaust

U.S. DEPARTMENT OF
Better

Plants ENERGY




Facility Report — Roll up

= Click “View More Details to access the rollup

PSAT Rollup

PRE ASSESSMENT SUMMARY

Unit Name Category Energy Use (MMBIu/hr) % of Energy Use Energy Cost (S/r) % of Energy Cost
Im’a Energy Cost | Cooling 1 Metered 0.273 10.62% $5.28 10.62%
Cooling 2 Metered 0.386 15.01% $7.46 15.01%
Process 1: 74 37% Cooling 1: 10.62% Process 1Metered 1.911 T4.37% $36.96 74.37%

&
ENERGY USE GRAPH

] Energy Used Cost % of Total Energy
Energy Usad Pump Name Mwn) Sy % of Total Cost Used

CoolingPump1 700.8 $35,040.00 9379 10.77
“rocess Pump 1. 77.37% Coolng Pump 1:9.35% W Cooling Pump2  989.88 $49,494.00 1325 15.21
ProcessPump 1 4818 $289,080.00 7787 7402
Totals 6508.68 $373614.00
ling Pump 2: 13.25%
&
PUMPS SUMMARY
Energy Use .

50000
45000
4000.0
35000
30000

:

EnelgyUm
cBEEEE

Cocling Pump 1 Cocling Pump 2
S m Baseline m Modification
Baseline Energy Implementation  Simple Payback
Use Energy Use Cost AnnualCost  Cost Savings Costs Period
Pump Name  Modification Name (Mwn) (M) sy (8iyr) (Siyn ] (Months)
Improve Belt,
Cooling Pump 1 Motor and Pump 700.80 64026 $35,040 $32,013 $3,027 - -
Eff
Improve Belt
Cooling Pump 2 Motor and Pump  969.86 653.08 $49,494 $32654 §16,840 - -
Eff
Improve Belt,
Process Pump 1 4,818.0 32968 $289,080 $197,809 $91.2711 - - U.S. DEPARTMENT OF

Motor and pump

ENERGY

Better
Plants
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All Assessments Dashboard

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

Add Assessment

Home

B All Assessments
B Examples
&  Reheat Furnace Case Study

b Example Pump
@ Fan Example

@ Extra case studies
& Electric Arc Furnace
& Pusher Fumace
#- Reheat Furnace

@ Coal Dryer
® HVAC Fan
b Cooling Pump 1
b Cooling Pump 2
b Process Pump 1

All Calculators
Motors

Pumps

Fans

Process Heating
Steam
Compressed Air
General

B / All Assessments

|Add Assessment | Add Pre-Assessment | Add Folder

ALL ASSESSMENTS INFO

Import

Select all folder content

ALL ASSESSMENTS SUMMARY

Add Facility Info
[+]

No Facility Info found for this directory

Type Assessments Annual Energy Used
Pumps 0 0.00000 kWh

Process Heating 0 0.00000 MMBtu

Fans 0 0.00000 kWh

Total 0 0.00000 MMBtu

Annual Energy Cost

$0.00
$0.00
$0.00
$0.00

Fuel Cost
Steam Cost
Electricity Cost

E 99 /MMBtu

ALL ASSESSMENTS PRE-ASSESSMENT

Add Pre-Assessment / Screening
[+]

No Pre-Assessment found for this facility.

| EXAMPLES

% Reheat Furnace Case Study

b Example Pump

@ Fan Example

= I EXTRA CASE STUDIES

& Electric Arc Furnace

& Pusher Fumace

& Reheat Furnace

@ Coal Dryer
@ HVAC Fan

b Cooling Pump 1 Edit Folder Name
— _Exlra case studies

Edit Extra case studies Properties

Change Folder Location
All Assessments/
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All Assessments Dashboard

Acknowledgmenis

vD.3.0-beta 6

Furnace Type:
Baseline Data:
Annsal Enengy Use

Annual Energy Costs 524,802 993

Modification Data:

MNumber of Madifications. 3

Max Energy Savings 20,985 174 kKWh
51,385,022

Max Cost Savings

U.5. DEPARTMENT OF
EN ERGY B/ Al Assessments / Exira case studies = .
: Add Ass:easment. ..ﬂ.::ld Pra. Aﬁseﬂmenl[ﬁ.dd Folder . .Gene:ate Repor ] DeledeI-ExpﬂrtI-lmpunﬂ ®Salect all folder content
Energy Efficiency & [ J
Renewable Energy EXTRA CASE STUDIES INFO
Company  ORMNL Facility  ORML Date  BHAZDIE
Aszzasement View Details Edit bnfo
EXTRA CASE STUDIES SUMMARY EXTRA CASE STUDIES SETTINGS
Harme Typa Assassments Anmual Ensrgy Used Annual Enargy Cost Units of Measure Imparial
Pumps 3 6,500 50 kiWh S3T3E14.00 Fusl Cost 51,59 MMBn
B Al Assessments Process Haating 3 3 AT2 440 MMEy SIS ETREE2 T4 Steam Cost 54 55 MMBay
B Examples Fans 2 15,6596 kiwh 5939.573.00 Electricity Cost £0.07 MWh
Tplallh
B Extra case studies Total ] 3,472,510 MMB $36.991,710.76 Edt Setings
“ulators
- & FURNACES FANS = - £ PUMPS n
Fans Mumibér of Fumaces 3 2 Humber of Pumps 3
Process Heating Annual Ensrgy Used 548 54 MMBru #nnual Energy Used & .31 MMBtu Anrual Energy Used 2 57 MMBtu
Sleam Annsal Enengy Cost 33 4T Annual Enengy Cost 12210 Anrual Energy Cost 24570
Compressad Air
Canaral Show [ Eqil Show ! Edit Show [ Edit
Settings
Custom Materials
Tutonals
About
Contact

s ELECTRIC ARC FURNACE

Elactric Arc Fumace (EAF)

375,802 931 kWh
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Exporting: Sending & Backing up Data

= The export function can be used for both
= Sending your assessments to collogues
= Backing up your files in a safe place

= Click on “All Assessments” or “View your Assessments”

= Choose the Assessments you wish to export
= Click the check box in the upper left corner of the card
= Can choose individually or by folder

= Click the “Export” button
= Click “Export” in the popup

EEEEEEEEEEEE
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Exporting: Sending & Backing up Data

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

Home

I All Assessments
I Examples
«- Reheat Furnace Case Study

b Example Pump

@ Fan Example
8 Extra case studies
- Electric Arc Furnace
& Pusher Fumace
« Reheat Fummace

@ Coal Dryer
B HVAC Fan
b Cooling Pump 1
b Cooling Pump 2
b Process Pump 1

All Calculators
Motors

Pumps

Fans

Process Heating
Steam
Compressed Air
General

Better
Pl

B / All Assessments

I Add Assessment l Add Pre-Assessment | Add Folder | Generate Reponl Delelel Export

ALL ASSESSMENTS INFO

Select all folder content

ALL ASSESSMENTS SUMMARY

Add Facility Info

o

No Facility Info found for this direct

Type Assessments Annual Energy Used
Pumps 0 0.00000 kWh
Process Heating 0 0.00000 MMBtu

Fans 0 0.00000 kWh

Total 0 0.00000 MMBtu

Annual Energy Cost

$0.00
$0.00
$0.00
$0.00

ALL ASSESSMENTS SETTINGS

Units of Measure Imperial
Fuel Cost $3.99 /MMBtu
Steam Cost $4.69 /MMBtu

Electricity Cost $0.07 /kWh

Edit Settings

— N

ALL ASSESSMENTS PRE-ASSESSMENT

Add Pre-Assessment / Screening
[+]

No Pre-Assessment found for this facility

Click “Export as .json”

i EXAMPLES

% Reheat Furnace Case Study
b Example Pump

@ Fan Example

Choose the Assessments you wish to export
Click the check box in the upper left corner of the card
Can choose individually or by folder

Click the “Export” button

Choose your file name (or leave blank for default name) —

=

@xrm CASE STUD\ gll

& Electric Arc Furnace
& Pusher Furnace

& Reheat Furnace

@ Coal Dryer
@ HVAC Fan

§ Cooling Pump 1

Data\re*e exported

Directories
8 Extra case studies
Electric Arc Furnace

L3

.

Pusher Furnace
Reheat Furnace

@ Coal Dryer
® HVAC Fan

L 3

b Cooling Pump 1
b Cooling Pump 2
b Process Pump 1

‘ Cancel ‘

Name your file] Case Studies Export
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Exporting:

Sending & Backing up Data

2 I > ThisPC > Desktop v O Search Desktop el
Organize ¥ New folder B w o
B This PC
_J) 3D Objects
[ Desktop
2| Documents
& Downloads
-
.
File name: l ExportedData_4-13-2018.json v
Save as type: |All Files (*.*) v
~ Hide Folders Save Cancel

If you rename the file here, be sure to keep the .]JSOIN at the end
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Exporting: Sending & Backing up Data

= The import function will add .json files as assessments
= Click on “All Assessments” or “View your Assessments”
= Click “Import” link, then click “Choose File”

= Choose the .json files you wish to import

= Click the “Import” button

* The files should appear in your “All Assessments” folder

= |[f you get an invalid file type error, rename the file to have .json at the
end

Better U.S. DEPARTMENT OF
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Importing: Sending & Backing up Data

U.S. DEPARTMENT OF

EN ERGY 8 / All Assessments 'g.

Energy Efﬁciency & [Add Assessment | Add Pre-Assessment 1 Add Fclder] Generate Report l Delelel Exponl Import Select all folder content

Renewable Energy ALL ASSESSMENTS INFO

Add Facility Info

;

No Facility Info found for this directory.

Home
ALL ASSESSMENTS SUMMARY ALL ASSESSMENTS SETTINGS
B All Assessments Type Assessments Annual Energy Used Annual Energy Cost Units of Measure Imperial
B8 Examples Pumps 0 0.00000 kWh $0.00 Fuel Cost $3.99 /MMBtu
«= Reheat Furnace Case Study Process Heating 0 0.00000 MMBtu $0.00 Steam Cost $4.69 /MMBtu
'! Example Pump Fans 0 0.00000 kWh $0.00 Electricity Cost $0.07 /kWh
Total 0 0.00000 MMBtu $0.00

Edit Settings

@ Fan Example
B8 Extra case studies

w Electric Arc Furnace ALL ASSESSMENTS PRE-ASSESSMENT I EXAMPLES @ «/ I EXTRA CASE STUDIES &
é= Pusher Fumnace % Reheat Furnace Case Study & Electric Arc Furnace
%~ Reheat Fumace Add Pre-Assessment / Screening

b Example Pump & Pusher Fumace
@ Coal Dryer © #%  Reheat Furnace

No Pre-Assessment found for this facility. @ Fan Example

§ HVAC Fan @ Coal Dryer
b Cooling Pump 1 @ HVAC Fan

b Cooling Pump 2

b Cooling Pump 1
B Process Pump 1 -

All Calculators
Motors

Pumps

Fans

Process Heating
Steam
Compressed Air
General

DEPARTMENT OF Energy Efficiency &

u.s
EN ERGY Renewable Energy
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Importing: Sending & Backing up Data

Click “Import” link, then click “Choose File”
Choose the .json files you wish to import
Click the “Import” button

4 I > ThisPC > Desktop > v O Search Desktop P
Organize v New folder v ™ @O
Choose .json File to be Imported X 3 This PC
d P 3D Objects
Choose File |No file chosen B Desktop .
C-jl Documents
& Downloads

# facilityA 3/20/20184:28PM  JSON |
) . Type: JSON File
Choose .json File to be Imported X . Size: 546 KB
J P . Date modified: 3/20/2018 4:28 PM
- -
Choose File | facilityA json —
== -
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Importing:

[
4 BB > ThisPC > Desktop > v & | Search Desktop P
Choose .json File to be Imported X
Organize v New folder =~ ™ @
A hoose File | facilityB
B This PC ' Choose File facility
— Invalid File Type - Must have a _json file extension
B 3D Objects o
I Desktop . ‘ Cancel
5D t L i
| Documents If you get an “Invalid
¥ Downloads " File Type” Error...
# facilityA 3/20/2018 4:28 PM JSON |
] facilityB 3/20/20184:37PM  File (g
Type: File
. Size: 58.7K
Date modified: 3/20/2018 4:37 PM
. FIISTIY _
File name: v | | AllFiles (*.%) v
Open Cancel
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Importing:

4 Bl > ThisPC > Desktop > v O Search Desktop P
A B > ThisPC > Desktop v &  Search Desktop je)
Organize v New folder = v [N o
= - Organize v New folder v 1 @
is
_J 3D Objects - A
e B3 This PC
[ Desktop m—
=] Documents - 3D Objects
¥4 Downloads ' = Desktop
| Documents
4 Downloads .
# facilityA 3/20/2018 4:28 PM JSON | .
. ] facili—= ~2aa0184:37PM  File
- & How Select 17 1:05 DM DNGF .
Open with
22 Move to Dropbox (ORNL) # facilityA 18 4:28 PM JSON |
5] 50 for e - . | [facilityB.json 184:37PM  File
Restore previous versions -
Send to
Cut File name: | facilityB All Files (*.%) v
Copy
Open Cancel
Create shortcut

Delete

Rename

Properties
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