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Presenter
Presentation Notes
Plant assessment tool downloads in 2006 so far: 32,782
Selected 200 ESA teams; completed 130 ESAs so far
Created Save Energy Now CD and distributed to 11,930 people (end users, utilities, suppliers, states) including about  3,500 to large energy-using plants not receiving an ESA Selected and trained 37 Energy Saving Experts
Conducted 521 IAC assessments
Mailed 31 letters to CEOs from the Secretary of Energy
Secretary of Energy toured Caterpillar plant in April
Media event highlighted new aluminum melting technology
Identified over $153 million per year in potential energy savings with the first 52 ESAs
Delivered training to 3, 513 industrial end-users and suppliers
Launched the Quick Plant Energy Profiler (PEP) tool
Issued the Pump Systems Sourcebook
Web visitors to ITP site: 103,500;  page views: >1.3 million; pdf downloads: 59,921   
Visitors to Save Energy Now site: 27,694 
Visitors to Best Practices site: 103,500 



DOE Power Based Software Decision Support Tools
Avalilable via the Website

http://www1.eere.energy.gov/industry/bestpractices/software.html
O Motor Master + Assists Iin

energy-efficient motor 0 Air Master+ Provides
selection and management. comprehensive information
(International) on assessing compressed air
0 Pumping System systems.
Assessment 0 Industrial Facilities Tool
Tool Assesses the Assesses HVAC, Lighting ..
efficiency of pumping system  ypgrade opportunities.
operations.

O Fan System Assessment
Tool
quantifies potential benefits
of a more optimally
configured fan system

% U.S. Department of Energy
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DOE Fuel Based Software Decision Support Tools
Available via the Website

http://www1.eere.energy.gov/industry/bestpractices/software.html

Q Steam System Scoping
Tool Profiles and grades
large steam system
operations/management.

a Steam System
Assessment Tool
Assesses potential benefits
of specific steam-system
Improvements.

Q 3EPlus Insulation
Assessment Tool
Calculates most economical
thickness of insulation for a
variety of operating
conditions.

%, U5 Department of Energy

2%
13# Energy Efficiency and Renewable Energy

a Process Heating
Assessment and Survey
Tool Assesses energy use in
furnaces, ovens and kilns
along with performance
Improvements

O NOx and Energy
Assessment Tool (NXEAT)

O Combined Heat and Power
Application Tool (CHP)

a Plant Energy Profiler
profiles plant energy supply
along consumption streams and
Identifies energy savings
opportunities

i Bringing you a prospencus fulune whare energy & ciesn, abundant, miiabie, and afordabls



Tool Metrics

a 2000 A

Identified Annual Savings

Implemented Annual Savings

Identified
System Source Implement
Area # of . ed Source Implemented
Energy Identified Cost Implemented .
completed Savings Savings ($) Energy Cost Savings ($) cO2 Savings
ESA’s g g Savings g (metric tons)
Upgrades (TBtw)
(TBtu)
Com'i\ri‘fssed 159 3.64 $21,934,963 0.86 $4,344,690 50,312
Fans 41 7.86 $46,023,860 0.09 $503,314 5,159
ﬁroc‘?ss 240 49.34 $333,236,000 5.39 $41,180,702 287,326
eating
Pumps 86 3.18 $17,276,061 0.21 $1,056,990 12,012
Steam 329 79.05 $639,215,771 19.91 $106,821,375 1,504,633
Multi
System 20 7.98 $55,637,900 0.17 634,000 1,322
Paper
Total 875 151.05 $1,113,324,555 26.63 $154,541,071 1,860,764




Application of the

Pumping System Assessment Tool

#7% U5 Department of Energy

Wy Enargyr Efficiency and Renewable Energy
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An Iintroduction to the Pumping
System Assessment Tool (PSAT)

Q Goal: to assist pump users in identifying
pumping systems that are the most likely
candidates for energy and cost savings

A Requires field measurements or estimates of
flow rate, pressure, and motor power or current

a Uses pump and motor performance data from
Hydraulic Institute standard ANSI/HI-1.3 and
MotorMaster+ to estimate existing, achievable
performance

#7% US.Dopariment of Energy
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Presenter
Presentation Notes
Referenced sources:
ANSI/HI-1.3, Centrifugal Pumps Design and Application, part of a larger volume - ANSI/HI 1.1-1.5-1994, Hydraulic Institute, Parsippany, New Jersey.  

MotorMaster+ is a software package developed for, and available free of charge from the Department of Energy Motor Challenge program.


Applying the PSAT tool to the measured conditions shows significant potential
savings
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AlrMaster+: A
Compressed Air Systems
Assessment Tool

*"f"‘*, U.5. Department of Energy
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Presenter
Presentation Notes
AirMaster can be used to simulate both existing and modified compressed air system operation.  
The software allows for the analysis of up to five rotary screw, reciprocating and centrifugal compressors operating simultaneously and with varying control strategies and independent operating schedules.

AirMaster+ is a stand-alone Windows based application that contains all AirMaster functions and also includes:
 The same “touch and feel” of U.S. DOE’s MotorMaster+ software
 Plant Inventory and Utility Rate modules
 Inventory management and preventative maintenance functions 
 Life cycle costing capability, and 
 Expanded analysis features


AlrMaster PlUs can be used to baseline a compressed air
system and then evaluate the energy savings from seven EEM’s:

-Reduce Plant Air Leaks
-Adjust Manual Staging
-Use Unloading Controls
-Reduce System Pressure
-Seguence Compressors
-Reduce Run Time

-Add Primary Storage

% U.S. Department of Energy

&3: Energy Efficiency and Renewable Energy
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Savings Summary Report

= - | Of %
[ |iﬂ£:J El }(l %l ‘E"l Lifecycle | Caticel |
Facility| 1 2in Faciity ¥l Scenario |First EEM [
SystemiF'rimary Sustern j
Crata Enty T {Cavings Summarg '
Peak Ao : = o Simple
Drescription Dematd Duql.l-:"“j PR { Savings || — o e ||Pavback
= ” ahi I - = - & i i i I'Irl.:dr.}'l
Fir Leaks 14.5 50 79963 0.093 2399 3154 1000 0.3
Uze efficient nozzles 262 1365 48E38 0.06 1488 2824 s0o 0.3
Reduce Prezsure 15.2 ¥93| BZB4R 10.3 2479 3272 100 1]
Fir Unloading Cantrals 1] o] 15179 18.9 4554 4554 1200 0.3
Add Sequencing 15.9 g29) 20345 28 G10 1439 3000 2.1
Feduce Buntime 1] o] 4157 5.2 1246 1246 1] 1]
TOTALS .7 3742 4243907 52.9 1246 16489 G100 III.4|

U.5. Department of Enargy
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Presenter
Presentation Notes
When all selected EEM’s have been analyzed, click on the Savings Summary tab.  The table summarizes the energy savings, demand reductions, and dollar savings from each EEM.
 Enter the implementation cost and the simple payback on investment will be determined for each individual measure as well as the package of EEM’s


Steam System Assessment Tool (SSAT)

O PURPOSE:

» Demonstrate the magnitude of energy, cost,
and emission savings related to specific
steam system improvement opportunities

O AUDIENCE:

» Engineers involved with operation and/or
Improvement of steam systems

2% S Department of Energy

Energy Efficiency and Renewable Energy
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Steam System Assessment Tool Current Operation
y SSAT Default 3 Header Model P
VA oWem T Emissicns klbiyr
i 0o 486135
: 502 i} Model Status : OK
; NOx 952
E sural Can R T -Eﬂ 6 klbh Trap Losses
] 523 0 MMBIL £16 5 klbih ¥ 4 Sfeam Leaks 1.4 kb
i 5298749 = cu it 530 F 0.3 Hbih $
' eff = B5% 100% dry 0
: HP, i , 514 kv ..____.o__sy;ww_ _B50keh__ 00kh
' ' | ' ) i
: .0 klbh 2616 kibdh 101.3 kibih B00 psig Lisers Traps  Unrecovered | 250 kibvh]
' ZETF 402 MMBILh Condansate o ; :
. bhoMbh 100% dry 250 kbh -.'rr‘ 00Kk
HE.Lp | 11603 kW m 219 kW i
' Trap Losaas i
E + Steam Leaks 1.1 kikih EEE 0 kit
.0 klb/h WP Flast - 04 kibvh ' ;
. S13F 0.0 kil 0.1 MMBtufh { !
: MP, , 101.1 kb ____.0_1911_'!1(_'@!1_,--.i'l-?.‘sh.h.-&.--?;@Htt'h__
: ' I ' : :
.0 kikh Condensing 0.0 kibih 150 paag Users Traps  Unrecoversd | 750 kikvh,
5 Secton JT4F B6 2 MABIh Consanzale 4 | :
G hoMbh A00% dry B0.0 Kb h__[]_ﬂlﬂtyb 1
' 2upsia Trap Losass |
: ) $ Stearn Leals 0.1 kiiaih 1750 kdnih
: 0.0 Kib/h : L ruanl LP vt I [ 0.0 Klb/h ' !
] TEF A3 pige 0.0 kb 0.0 kibvh .
: LP, , 2001 ko ’.o 200 0kiah 1000 kit 4
) ' I ' ! !
: ) psig Users Traps  Unrecoversd | i
4250 kibh Vst Vst G F 179.5 MMBtuh Consensals 76,0 klbh
250 F [ 04k 1.4 kibh 0.0 kib/h 9% dry 100.0 ki !
i = !
S | [T | P i
; (L I T
364.0 ki 0.0 kibh: Econamic Summary based an S000 hrsiyr £ 00dslyr
W F ; Fower Balance
Gengration 13883 KW
Demand 15RE3 KW
0.0 kibvh Impart 5000 KW
TOF% ToLP Blewdown Unit Cost S0.0500%Wh 2000
0.0 MMBiwh! Wake-up 8.5 kibh Fuel Balance
______________________ ___3T8 gom : Bailar 522874.9 5 cuith
50 F RIS Unit Cost $0.00878/s cu 24.178
0.0 kit ' Make-Up Water
0.0 kibih ; ; Flow 22650 galih
Cand Th g P | 4B5F ¥ LUnit Cost 30.00250al 453
85 kib/h . kibih Total Operating Cast 26,531

0.0 klk'h
To WP

0.0 kI

ToLF



You Can Use SSAT To Evaluate These Key
Steam Improvement Initiatives

U

Real Cost Of Steam Condensate Recovery
Steam Quality Steam Trap

Boiler Efficiency Operating Efficiency
Alternative Fuels Heat Recovery

Cogeneration Vent Steam
Opportunities Steam Leaks

Steam Turbines vs Insulation Efficiency

PRVs Emissions Calculations
O Boiler Blowdown

O 00000
U

U
O 00000

7% US.Department of Energy

WM T Energy Efficiency and Renewable Energy
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File Edit Wew Insert Format

Data Window Help

A B = D E F G
L — |
2 Steam System Assessment Tool
3 3 Header Model
4 Results Summary
5 SSAT Default 3 Header Model
7 Model Status : OK
g Cost Summary ($ '000s/yr) Current Operation After Projects Reduction
9 Power Cost 2,000 2.000 0 0.0%
10 Fuel Cost 24178 22,835 1,343 5 6%
11 Make-Up Water Cost 453 453 0 0.0%
12 Total Cost (in $ '000s/yr) 26,631 25,288 1,343 5.0%
13
14
15 On-Site Emissions Current Operation After Projects Reduction
16 C02 Emissions 486135 kibiyr 459127 kibfyr 27007 klbfyr 5. 6%
17 S0x Emissions 0 klbdfyr 0 klbdyr 0 klbdyr R
18 MNOx Emissions 962 klbiyr 909 klhbdyr 53 klbfyr 5.6%
19
20 Power Station Emissions Reduction After Projects Total Reduction
21 C02 Emissions 0 klbdyr 27007 klbfyr -
22 S0x Emissions 0 klbdyr 0 klbiyr -
23 MNOx Emissions 0 klbdyr 53 klbfyr -
24 Mote - Calculates the impact of the change in site power import on emizgzions from an external power station. Total reduction values are for site + power =iation
25
26 Utility Balance Current Operation After Projects Reduction
27 Fower Generation 13883 kKW 13883 VW - -
25 Power Import 5000 kWY 5000 kW 0 kWY 0.0%
29 Total Site Electrical Demand 18883 kKW 18883 kWY - -
30
31 Bailer Duty 523.0 MMBtu/h 4340 MMBtu/h 29.1 MMBtu/h 5. 6%
32 Fuel Type Matural Gas Matural Gas - -
33 Fuel Consumption 5228749 5 cu ft'h 493826.3 s cu ft'h - -
34 Boiler Steam Flow 4165 kib/h 4165 kib/h 0.0 klb/h 0.0%
35
36 Fuel Cost (in 3/MNMBtu) 578 578 - -
37 Fower Cost {as S/MMBtu) 14.65 14.65 - -
38

Make-Up Water Flow G0 gal/h 22660 gal/h 0 gal'h 0.0%

Energy Efficiency and Renewable Energy
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Process Heating Assessment and Survey Tool
(PHAST)

Process Heating Assessment and Survey Tool (PHAST)

L B

Introduckion Flant/Equipment Informakion  Furnace Analvsis - Heat Balance

Reports Impork Plant Information Export Plant Information

Click on the Desired Button For Information

Exit Application

Development supported by E3M Inc.

Phone : 240.715.4333 E-Mail : athekdit@e3minc.com
Fax - 301_208 9077

Thiz &pplication iz developed by Oak Ridge M ational Laboratary in cooperation with [ndustrial Heating
E quipment Azzociation [IHEA] and a subcommittes conzizting of members from major industries and
equipment suppliers acting az advizor far the tool development.

7~ % U.S. Department of Energy
{#}

Energy Efficiency and Renewable Energy
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Process Heating Assessment and
Survey Tool (PHAST)

What is PHAST?

O A tool that can be used to:

O Estimate annual energy use and energy cost for furnaces and boilers in a
plant

a Perform detail heat balance and energy use analysis that identifies areas of
energy use, efficiency and energy losses for a furnace

a Perform “what-if” analysis for possible energy reduction and efficiency
Improvements through changes in operation, maintenance and retrofits of
components/systems

QO Obtain information on energy saving methods and identify additional
resources

7% US.Department of Energy

5 T # Energy Efficiency and Renewable Energy
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Plant Energy Use and Cost

ek Distribution Report™

Reports

Plant Furnace Summary

arburizar 2 The re po rt ShOWS

e Estimated annual energy use and

B Garbu Sl _

O vemioree 12 estimate annual cost of energy for
[ Temper urnace 1 BT%

B — heating equipment (furnaces, ovens

etc.)

peerss e and Cont st aton e List of heating equipment and % of

oo Hoing
BT Al vt A e B ol R total energy cost used for each
PiuYer FWh'Year Nilticn PiwYear i Year) Cost Cost

Cartarrimer 2 60.420.00 £,220.00 0.00 232,260.00 | 44 .54 44 .54 - -

g equipment in order of annual cost of

Wannmm Fumace 0.00 4 669 .00 0.0a 25679500 | 13.73 7478

Ternpering Frmace 2 28 030.00 52.00 0.0 21346000 | 1142 | 8619 e n e rgy u Sed .

Teanpering Fiommace 1 2124000 52.00 0.0a 162,160.00 867 94 36

Washer - Doyer 6 300.00 1,028.00 15,552.00 96 065,00 5.14 100.00
Tutal 167 240 00 1487300 1555200 169 98000 |LOO OO

* for the Surveyed Process Heating Equipment

%} Energy Efficiency and Renewable Energy
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Reports
Furnace Analysis Report
Coangany : ARC Corportion Romace Carburirer 1
Hand : Exacellert Heat Treating

Current Condition Net Heat Consumption Data

Distribution of Heat
Consumption

Heat Storage(Bby) :  50,320,22000 Themal Bficiency (¥)
Avea of Heat € onsumgrion. Bbwhour

Hetloadweight 1490190 00
Fitures etc. 68,000 00
Wall 358,065 00
itmosphere 155,000 D0
Witer 150,300 00
Other 5330600
Opening 24,783 00

Total 3,009,737 00

naox

2% U5 Department of Energy
%.C 7 Energy Efficiency and Renewable Energy
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Furnace Heat Balance
Energy Use — Losses Distribution

The report shows
Analysis of energy used in
various parts of a furnace

under a given operating
condition.




=l PHAST Version 2.0 - US Units

E-Furnaoe 'I-}ata ﬁ

File Help

Energy Efficiency and Renewable Energy

Flant Hame Test Petroleum plant - US Furnace Mame Cat Cracker

Flue Gas Logzez/Heating Spstem
[ Other Loszes I Effiismes ]

Heat Starage

[ Wwiater - Cooling Lozzes T wiall Loszes T Opening Losses

Load/Charge Material ] Fiztures, Travs, Baskets etc. LossesT Atmozphere Lozzes

Select Type = Solid + Liguid = Gasz
Current Modified

Type of Material TEy " Gazoline stock ;I IGasoIine shack, LI
Charge [LiquidiFeed Rate (b/h) [ o000 | 55000

Initial Temp. [Degree F] |—325 I 325

Dizcharge Temp. [Dearee F) I—?ED I 7RO

Charge Liguid W aporized [ of |—1gg | 100

Charge]

Charge Reacted [3) I—D I 0

Heat of Reaction [Btudlb] | 100 IEndothermic ;I 100 IEndothermic ;I

Additional Heat Required [Btulhr] I ] I il

Heat Required [Btuhr] 22,341,000 22,341,000

@'I El @ P =] F'reviu:uusl Mexk E?'l

Current Met Heat Required [Btudhr) 24 075 899 Furnace Summary | B Enter/Edit Current Data |
Muodified Met Heat Bequired [Btudhr] 23.696.425

Report | §* Close |

ﬁ America Online n ﬁ Training-Auditing n Microsoft PowerPoi. .. n PHAST Wersion 2.0 -...

U.5. Department of Enargy

Energy Efficiency and Renewable Energy

Bringing you i, abundand, mliabin, 2
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PHAST Version 2.0 - US Units

El Furnace Data E

Energy Efficiency and Renewable Energy

Plant Hame Test Petroleum plant - U5 Furnace Hame Cat Cracker

Other

' Liguid

Heat Required [Btushr]

Current Met Heat Required [Btushr) 24 075,899 Furna
todified Met Heat Required [Btushr] 16,023,925

—
t2 5id A, America Online (.5 Training-Auditing Microsoft PowerPoi... PHAST Version 2.0 ~.. (T etees GO Ry 7:asem

#7=.% U.S. Department of Energy
%7 Energy Efficiency and Renewable Energy
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Plant Energy Profiler (PEP) Tool

Provides a mill or plant a quick method for answering these questions:
 Where is my energy is going?

¥t - 2 b searchinieb = o i+ @+ @ Gsywob= Cintad = @My Yahoo! = fhGames = 8 Baseball ~

« What is my potential for improvement? T ) A R e ettt e 1
- What resources are available to help me? [ s OUTPUTS
CC— . O\erall picture of
Within a few hours you will have : ————— . Plantenergy use
e « Summary of energy

* An overall picture of plant energy use
A summary of energy cost distribution

cost distributions
* Preliminary

- INPUTS

« Estimated energy cost savings potential . assessment &
» Plant description comparison
. . _ « Utility supply data— * Aréas or energy
At minimum, you will need : electricity, fuel & efficiency
« A monthly bill for each purchased steam TS ETE
energy stream (electricity, fuel & steam) . Energy consuming Energy cost
_ tem inf " reduction potential
e Plant production data for the same Syl Inelinietiieln
month (optional) » Scorecard

responses

# %  U5.Department of Energy

‘L ‘? Energy Efficiency and Renewable Energy
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Presenter
Presentation Notes
Plant Energy Profiler (PEP) is the latest addition to the suite of ITP software tools.  Some FAQS on the tool are…

<Go through the bullets…>


Base Lining and Carbon Foot Printing

ITP’s online QuickPEP tool provides base lining, and profiles
plant energy purchases along with major systems that
consume energy so as to help industrial plant personnel
understand how their energy is being utilized and how they
can save energy and money.

QuickPEP 2.0 has enhanced Base Lining Capability
* Multiple units of production within one or more plants
» Applicable to both 25 in 10 pledge and non-pledge end users

QuickPEP 2.0 also has a Carbon Footprint Calculator
 Based on up to 24 energy sources

» Tracks absolute changes of annual energy use

* Tracks absolute changes in annual CO2 emissions

#=% US.Department of Energy

%2/ Energy Efficiency and Renewable Energy
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ITP Energy Management Tool Suite

Strateqy: Continual improvement using 1SO 50001 framework supporting Save

Energy Now Leaders and ANSI plant certification through step-by-step energy
management planning process

Multi-User Capability: Energy specialists, plant managers, energy

champions, plant technicians, suppliers, utilities

Continual
Improvement

>

Management
Review

Internal Audit —

Energy Policy

Planning

Implementation
and Operation

Checking and
Corrective action

Corrective and
Preventive Action

Analytical focus: Energy & carbon footprint, energy
intensity performance tracking, carbon reduction along
with energy systems analysis.

Example Outputs:
Energy management plan

T Measure Simple energy saving project analysis

Energy system assessments

Documented energy/carbon reduction

i Bringing you a prospencus fulune whare energy & ciesn, abundant, miiabie, and afordabls
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