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What Is the Industrial Technologies Program ?

The Industrial Technologies Program (ITP) is the lead
federal agency responsible for improving energy efficiency
In the largest energy-using sector of the country.

Together with our industry partners, we strive to:

» Accelerate adoption of the many energy-efficient
technologies and practices available today

» Conduct vigorous technology innovation to
radically improve future energy diversity,
resource efficiency, and carbon mitigation

* Promote a corporate culture of energy
efficiency and carbon management
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Industrial Sector National Initiative

Drive a 25% reduction in industrial sa‘m —

energy intensity by 2017. E “ E n Ev
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Technology Delivery Products and Services
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DOE Power Based Software Decision Support Tools Available
Online

O Motor Master + - Assists in energy- a Air Master+ - Provides
efficient motor selection and comprehensive information on
management. (International) assessing compressed air systems.
0 Pumping System Assessment Tool - QO Chilled Water System Assessment
Assesses the efficiency of pumping Tool - Assesses the efficiency of a
system operations. chilled water system.

a Fan System Assessment Tool -
Quantifies potential benefits of a more

optimally configured fan system

http://wwwl.eere.energy.qgov/industr
v/bestpractices/software.html
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http://www1.eere.energy.gov/industry/bestpractices/software.html

DOE Fuel Based Software Decision Support Tools

Avalilable Online

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

0 Steam System Assessment Tool -
Assesses potential benefits of
specific steam-system
improvements.

0 3EPlus Insulation Assessment Tool
- Calculates most economical
thickness of insulation for a variety
of operating conditions.

O Process Heating Assessment and
Survey Tool - Assesses energy use in
furnaces, ovens and kilns along with
performance improvements

0 NOx and Energy Assessment Tool
(NXEAT) - Analyzes NOx emissions
and energy efficiency improvements

a Plant Energy Profiler - Profiles plant
energy supply along consumption
streams and identifies energy savings
opportunities

http://wwwl.eere.enerqy.gov/industry/bestpractices/software.html
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Application of the
Pumping System Assessment Tool
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Introduction 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

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

Q Uses pump and motor performance data from Hydraulic
Institute standard ANSI/HI-1.3 and MotorMaster+ to
estimate existing, achievable performance
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Overview of Energy Flow for Pumping Systems

1 At each interface, there are
Inefficiencies.

1 The goal should be to
maximize the overall cost
effectiveness of the

pumping, or how much flow

IS delivered per unit of input

energy.
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Applying the PSAT Tool to the Measured Conditions
Shows Significant Potential Savings

AT Potential Annual
| I Savings: $22K

= N0
curve. [Data acguired following J102 motor replacement with B-pole motar]
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Using the Required Head Estimate Instead of the Actual
Operating Head Can Yield Much Greater Savings
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Application of AirMaster+:
A Compressed Alr
Systems Assessment Tool
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AirMaster+ Can Be Used to Baseline a Compressed Air System and
Then Evaluate the Energy Savings from Seven EEM’s
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Savings Summary Report

i, Efficiency Measures

Ule| & %] 22 Lifecycle Concel | |

Facilty[M=in F acilts [ Scenario|First EEM ~]
5 psl',emIP’rirnarj.l System j

[ Data Entry T Savings Summary i

Energy
(Kw/h)

Fix Leaks 7395963 . .
Use efficient nozzles 1365 48638 0.06 1459 0.3
Reduce Pressue /93] 82646 10.3 2479 0
Fix Unloading Controls 0] 151791 18.9 4554 0.3
Add Sequencing 829 20345 25 B10 2.1
Reduce Runtime o] 41517 he 1246 1]
-

TOTALS 71.7 3742| 424501 28| 12747| 16489 6100 0.4}

#=% U.S.Department of Energy

o Energy Efficiency and Renewable Energy

Bringing you & prospenus fulune whare energy i ciesn, abundant, miiable, and afordabls




Application of the
Steam System Assessment Tool
(SSAT)
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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
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Steam System Assessment Tool

SSAT Default 3 Header Model

Current Operation

T 4250 Hb'h klofyr
: 46135
! 0} Model Status : OK
: 952
:. S 2 5 klbdh Trap Losses
! .| Sieam Laaks 314 ik
: 1zt Loas [ 0.3 Hih 1
1 1.5 MMBtu'h
| HP, | 534 khbh " .0 S00kbh 250 kEMh 0.0 klih
] f ] ! T N
i 0 0 kibdh 2616 kibh 101 3 klbh 600 psag Users Thaps  Unrecovered . 25,1 kibsh!
: SETF 202 MMBILh Consensale ; i
e DOkbh 100% dry 25.0 kih v, JOHWh
7 11603 kW m pra 1] ;
: = Trap Lyssss i
E * Sieam Leaks 1.1 kil :?5 0 kil
: 0 0 klbth WP Flags 0.1 klwh ¥ 1
13 F 0.0 Kivh [ :
MP, , 01,1 ki _‘ °1ﬂu 0 kinh 25 500 kbh * 0.0 kibh
0.0 klb'h :umamhg} 150 peag Users Traps  Unrecovered . 75,0 kib'h .
Section i4F 862 MMBILT Conzanzale & ! !
N 100% dry 50.0 kit v, 00keh
ok ;
Z-psia Teap Loses |
H 1 Sleain Laaka 0.1 kbihk :?5'3 ldiik
0.1 klbsh ! LFFBB?‘l LPvant N Laas { 0.0 kil t ;
36 F A3 peig: 0.0 Kish 0.0 lish MHBL i
LP, ;2001 ki ‘ ¥ 200.0 kb, __J!JE'_'J__h_"zf_h_q
y 1 i ; !
‘ 0 p=ng Users Traps  Unrecoversd i
1425 0 kinh Vst 2EGF 179.5 MMBtuh Consansals 4 1175.0 klph
_:Ziuﬂ F | 51.4 kibh 0.0 klb® S dry 1000 ki i
_______________________________________________________________________________________________ ¥
Ecanamic Summary based an S000 hes'yr § 000 vr
Powrer Balance
Gengrafion 13883 KW
Demand 13083 kW
.0 kib'h Imgart 5000 kW
185.0 kb q TalP Blovrdown Unit Cost 500500k Wh 2,000
0.0 MMBiwh: Maks-up 18.5 kibh Fuel Balance
: Bailar 537574 .9 5 cutih
Unit Cost 50005785 cu 24178
MakeAlp Water
Flow 22650 galih
Linit Cost 50 0025al 453
E 5 kb 8.5 kbvh Total Operating Cost 26,631

0.0 kib'h
To i

0.0 kiksh

ToLF



You Can Use SSAT to Evaluate These Key
Steam Improvement Initiatives

A Real Cost Of Steam O Condensate Recovery

Q Steam Quality QO Steam Trap Operating

O Boiler Efficiency Efficiency

0 Alternative Fuels QO Heat Recovery

a0 Cogeneration 0 Vent Steam
Opportunities QO Steam Leaks

Q Steam Turbines vs a Insulation Efficiency
PRVs 0 Emissions Calculations

a Boiler Blowdown
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] Ele Edit View Insert Format Tools Data Window Help SSAT ®
2 Steam System Assessment Tool
= | 3 Header Model
oy Results Summary
6 | SSAT Default 3 Header Model
7 Muodel Status : OK
_B_ Cost Summary ($ '000s/yr) Current Cperation After Projects Reduction
2ol Power Cost 2.000 2.000 0 0.0%
kil Fuel Cost 24178 22 835 1.343 5 6%
caE | Make-Up Water Cost 453 453 0 0.0%
12| |Total Cost {in % '000s/yr) 26,631 25,288 1.243 5.0%
ER
Sl
15 | On-Site Emissions Current Operation After Projects Reduction
16 C0OZ2 Emissions 486135 klbdyr 459127 klbdyr 27007 kibfyr 5.6%
A S50x Emissions 0 klbdyr 0 klbdyr 0 klbfyr MY
18 | MOx Emissions 962 klbiyr 909 klbyr 53 kibfyr 5.6%
19
20 Power Station Emissions Reduction After Projects Total Reduction
21 COZ2 Emissions 0 klbdyr 27007 kibfyr =
22 S0x Emissions 0 klbdyr 0 klbfyr o
23| MOx Emissions 0 klbdyr 53 klbfyr -
2_4_ Meote - Calculates the impact of the change in gite power import on emiszions from an external povesr station. Total reduction values are for site + power station
25
26 | Utility Balance Current Operation After Projects Reduction
27 | Fower Generation 13883 kKW 13883 kWY = :
28 | Power Import 5000 kWY 5000 kW 0 kW 0.0%
| Total Site Electrical Demand 18883 kKW 18883 kW - -
30
31 Boiler Duty 523.0 MMBtu/h 494 0 MMBtush 231 MMBtush 5 6%
32 | Fuel Type Matural Gas Matural Gas 3 =
33 | Fuel Consumption 522874 9 s cu ft'h 4938263 s cu ft'h - -
34 | Boiler Steam Flow 416.5 klb/h 416.5 klb/h 0.0 klb/h 0.0% ||
35
36 | Fuel Cost {in 5/MMBtu) 578 578 - -
a7 | Power Cost (as $/MMBtu) 14 65 14 65 - 2
38
33 MMake-Up Water Flow 22660 gal'h 0 gal'h 0.0%

ari -] Jow America Cnline
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ﬁ Microsoft PowerPoint. ..
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File Edit Wew Insert Format Tools Data Window Help SSAT -3 X
NeEdasg &b | §FEBER- 43 0% - [7) Al - 10 - S e
H2Z > fx
ety B ! c ! D E E G H |
2 Steam System Assessment Tool
el 3 Header Model
4 | Results Summary
6 | SSAT Default 3 Header Model
7 Model Status : OK
_'8__: Cost Summary ($ '000s/yr) Current Operation After Projects Reduction
9| |PowerCost 2.000 2,172 172 -6.6%
10| |Fuel Cost 24178 22,304 1.874 7.7%
11| |Make-Up Water Cost 453 243 210 46 4%
12| |Total Cost (in $ '000s/yr) 26,631 24,719 1,912 7.2%
13
4
s On-Site Emissions Current Operation After Projects Reduction
16| |CO2 Emissions 486135 kibdyr 448464 klbiyr 37670 kibfyr 77%
S| S0x Emissions 0 klbdyr 0 klbdyr 0 klbfyr A,
18 | MOx Emissions 962 klhiyr ga8 klbiyr 75 klbfyr . 7%
19
20 | Power Station Emissions Reduction After Projects Total Reduction
21 C0O2 Emissions -5389 kib/yr 32281 kiblfyr =
22| |50x Emissions 17 Klbdyr 17 klbdyr =
23| |[MOx Emissions -12 klbiyr 62 kibdfyr =
_2_4__ Mote - Calculates the impact of the changs in 2ite power import on emizzions from an external power station. Total reduction values are for site + power station
25
26 | Utility Balance Current Operation After Projects Reduction
2| Power Generation 13883 kW 13454 kW) - -
28| |Power Import 5000 kW 5429 KW -429 kW 0.6%
29| |Total Site Electrical Demand 18883 kW 18883 kW ) =
30
31| |Bailer Duty 523.0 MMBtu/h 482 5 MMBtu/h 40.5 MMBtu/h T.7%
A2 Fuel Type Matural Gas Matural Gas - - o
a2 Fuel Consumption 522874.9 s cufth 482357.6 s cu ft/h - -
34| |Boiler Steam Flow 416.5 klb/h 406.9 klb/h 9.7 kib/h 23%
35
36| |Fuel Cost {in S/MMBtu) 573 578 3 :




Fle Edit \Wiew Insert Format Tools Dats  Window  Help  SSAT

Ny &as | Bl S w00% - () | - Al 10 =i U = Eis 2
H2 - o
i B ! c ! D E E | G | H =]
2 Steam System Assessment Tool
33 3 Header Model
4 | Results Summary
% | SSAT Default 3 Header Model
7 Model Status : OK
8__ Cost Summary ($ '000s/yr) Current Operation After Projects Reduction
S| Fower Cost 2.000 2197 -197 -9.9%
10 Fuel Cost 24178 22,081 2,126 8.8%
el Make-Up Water Cost 453 234 220 48.4%
12| Total Cost (in $ "000s/yr) 26,631 24,483 2,148 8.1%
13
4]
15 | On-Site Emissions Current Operation After Projects Reduction
Bl C0O2 Emissions 486135 klbfyr 443383 kibfyr 42752 klbfyr 8.8%
S| S0x Emissions 0 klbdyr 0 klbdyr 0 klbfyr NZA,
18 | MOx Emissions 962 klbiyr 878 klbfyr 85 kibfyr 8.8%
15
20| Power Station Emissions Reduction After Projects Total Reduction
A C0Z2 Emissions -62071 klbdyr 36551 kibfyr -
22 S0x Emissions -19 klbdyr -19 klbdyr =
23 MOx Emissions =14 kibiyr 71 klbdyr =
__2_4_ Mote - Calculates the impact of the change in site power import on emiz=ions from an external power station. Total reduction values are for site + power =tation
25
26 | Utility Balance Current Operation After Projects Reduction
27 Fower Generation 13883 kKW 13389 KW = :
28 Power Import 5000 kW 5494 kW 484 |0 -9.9%
it Total Site Electrical Demand 18883 kW 18883 kW : =
30
31 | Boiler Duty 523.0 MMBtush 477.0 MMBtush 46 0 MMBtu/h 8.8% [
g Fuel Type MMatural Gas Matural Gas = o
35 Fuel Consumption 522874 9 = cu ft'h 476591.9 5 cu ft'h - -
34 Boiler Steam Flow 416.5 klb/h 402.3 klb/h 14.3 klb/h 3.4%
35
Fuel Cost (in .J-'MMEHU' 5:78 5.78 -
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Application of the
Process Heating Assessment and Survey Tool
(PHAST)
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Process Heating Assessment and Survey Tool (PHAST)

Process Heating Assessment and Survey Tool (PHAST)

~4

Introduction Flant/Equipment Informaktion  Furnace Analvsis - Heat Balance

i

Reports Import Plant Informakion Export Plank Information

Click on the Desired Button For Information

Exit Application

Development supported by E3M Inc.

Phone : 240 715 4333 E-Mail : athekdii@e3minc.com
Fax : 301.208. 9077

Thiz Application iz developed by Oak Ridge Mational Laboratory in cooperation with [ndusztrial Heating
E quipment Aszociation [IHEA] and a subcommittee conzizting of members from major industries and
equiprment zuppliers acting az adwizor for the tool development.

"% 1.5 Department of Energy
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Process Heating Assessment and Survey Tool (PHAST)

O Estimate annual energy use

and energy cost for furnaces

> |
and boilers in a plant i

Reporks Import Plant Information Export Plant Information

- 240.715.4333 E-Mail : athekdii@e3minc.com
- 301.208.9077

O Perform detail heat balance and ’7

PHAST energy use analysis that oA b i et
1S identifies areas of energy use,
used efficiency and energy losses for a furnace
to:

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

O Obtain information on energy saving methods and identify
additional resources

% Energy Efficiency and Renewable Energy
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Plant Energy Use and Cost Distribution Report™

Plant Furnace Summary

Process Heating Equipment - Cost Distribution

The Report Shows:

Washer - Dryel
Tempering Furnace 1
Tempering Furnace g

arburizer 2

O Estimated annual energy use and

E estimate annual cost of energy
B — for heating equipment (furnaces,
ovens etc.)

- - O List of heating equipment and %
m:mmmmzléﬂmﬁ [t [ o of total energy cost used for each
I e T equipment in order of annual cost
iﬁmlm 51’342222 4,:2222 EZE Z::::ZE 1:2 ::Z of energy used.

. T |

* for the Surveyed Process Heating Equipment

. Bringing you & prospenus fulune whare energy i ciesn, abundant, miiable, and afordabls



Furnace Heat Balance Energy Use — Losses Distribution

Furnace Analysis Report

Corng any : LEC Corporticn Pomace : Carborizar 1
Plamt : Excellent Heat Treating
Current Condition Net Heat Consumption Data

Distribution of Heat
Consumption
Opening

. hetioad weight  481%
I Fixtures sto. 2805

O war 116%
O Atmozphere 505
O water 45%
B Cther 17%
O cpening 05%
Totat 100 0%
Fintures elc
Heat Stcrage Bta): 50,320,220 00 Theomal Bificiency (¥0): 7102
Area of Heat Connonpiion Biwhour
Metload wreight 1490,1%000
Fiares ete. 6800000
PTall 358,068 00
Atmosphers 155,000 00
Water 150300000
Cither 5330600
Opaning 24,783 00
Tatal 3,000,737 00

Bringing you & prospenus fulune whare energy i ciesn, abundant, miiable, and afordabls

The Report Shows:

O Analysis of energy used in
various parts of a furnace
under a given operating
condition.



Flant Hame Test Petroleum plant - US Furnace Name Cat Cracker

Other L Eo R S0 ; ; ! Heal

Opening

£ Silid & Ligquid

Current

harge Temp. [

Ligquid W aporiz

ion [Btudlb)

Additional Heat Required [Btudhr]

Heat Bequired [Btudhr] 000 ooo

24 075,899 Furm
23.696. 425

Microsoft PowerPoi... PHAST Version 2.
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PHAST Version 2.0 - US Units

Plant Hame Test Petroleum plant - US Furnace Name Cat Cracker

" Solid " Liguid

Current

tion [Bhudlb)

Additional Heat Bequired [Btushr]

Heat Required [Btushr] 1,000

24 075,899 Fui
16.023.925

e £ America Cnline (£3 Training-Auditing Microsaft PowerPoi... PHAST Version 2.0 ~.. ([T s o1 BYLIQ 743rm

#=.% U.S. Department of Energy
W&/ Energy Efficiency and Renewable Energy

alfy
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Tool Metrics

0006 D07 3 0o A > > 0 Oppo s
Identified Annual Savings Implemented Annual Savings
dentified Implemented
system # of source IOSource Implemented
Area Energy Identified Cost Implemented P :
completed Savings Savings ($) Energy Cost Savings (%) CO2 Savings
ESA’s g 9 Savings g (metric tons)
Upgrades (TBtu)
(TBtu)
Com%fssed 103 1.91 $12,068,313 0.62 $3,727,440 36,401
Fans 26 1.99 $12,872,830 0.01 $152,092 788
E'roc‘?ss 184 38.18 $274,147,878 3.51 $27,468,255 187,711
eating
Pumps 55 1.54 $7,932,398 0.08 $482,769 4,864
Steam 256 56.06 $520,096,501 16.89 $88,867,811 1,235,444
Total 624 99.68 $827,117,920 21.11 $120,698,367 1,465,208

"~"% 1.5, Department of 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?
 What is my potential for improvement?
 What resources are available to help me?

Within a few hours you will have :
* An overall picture of plant energy use
A summary of energy cost distribution
« Estimated energy cost savings potential

At minimum, you will need :

« A monthly bill for each purchased
energy stream (electricity, fuel & steam) .

* Plant production data for the same
month (optional) .

Xr- e

fd Search Web =

Industrial Technologies Progra

Quick PEP s,

Quick Plant Energy Profiler

enargy at

- INPUTS

» Plant description

Utility supply data —
electricity, fuel &
steam

Energy consuming
system information

Scorecard
responses

/ i #- @ Gwywebs vl - Sty vahoo! + dhGames = ) Basebal -

EERE rorra |

OUTPUTS

Overall picture of
plant energy use

Summary of energy
cost distributions

Preliminary
assessment &
comparison

Areas or energy
efficiency
improvement

Energy cost
reduction potential
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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

e 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
http://wwwl.eere.enerqy.gov/industry/quickpep mil/



http://www1.eere.energy.gov/industry/quickpep_ml/

Links and Resources

Register for future ITP webcasts by clicking the links Stay Informed

vl Sign up to receive ITP’s free monthly e-

October 30, 2008: Quick PEP Tool Demonstration and newsletter, E-Bulletin, BestPractices

Results quarterly journal e-magazine, Energy

November 6, 2008: Energy Assessments: What are the SRS, S [PEnEr i (U T Save
Energy Now:

Benefits to Small and Medium Facilities?

http://appsl.eere.energy.gov/industry/save
energynow/partners/

November 13, 2008: Assessing Data Center Energy Use

November 20, 2008: Super Boiler Technology

Learn More

ok M- ey i e

To learn more about the Save Energy Now program, —
including information about no-cost energy assessments,

software tools, and additional resources, training, tip-sheets,
and sourcebooks, please visit ITP’s Save Energy Now Web
site: http://wwwl.eere.energy.gov/industry/saveenergynow/.

e TR EMERGT MATTERS B |

%47 Energy Efficiency and Renewable Energy
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https://webmail.energetics.com/exchweb/bin/redir.asp?URL=https://owa1.nrel.gov/exchweb/bin/redir.asp?URL=https://www1.gotomeeting.com/register/213748714
https://webmail.energetics.com/exchweb/bin/redir.asp?URL=https://owa1.nrel.gov/exchweb/bin/redir.asp?URL=https://www1.gotomeeting.com/register/213748714
https://webmail.energetics.com/exchweb/bin/redir.asp?URL=https://owa1.nrel.gov/exchweb/bin/redir.asp?URL=https://www1.gotomeeting.com/register/528670336
https://webmail.energetics.com/exchweb/bin/redir.asp?URL=https://owa1.nrel.gov/exchweb/bin/redir.asp?URL=https://www1.gotomeeting.com/register/528670336
https://webmail.energetics.com/exchweb/bin/redir.asp?URL=https://owa1.nrel.gov/exchweb/bin/redir.asp?URL=https://www1.gotomeeting.com/register/793551770
https://webmail.energetics.com/exchweb/bin/redir.asp?URL=https://owa1.nrel.gov/exchweb/bin/redir.asp?URL=https://www1.gotomeeting.com/register/292824595
http://www1.eere.energy.gov/industry/saveenergynow/
http://apps1.eere.energy.gov/industry/saveenergynow/partners/
http://apps1.eere.energy.gov/industry/saveenergynow/partners/
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