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Federal Energy Management Program
(FEMP)

“facilitates the Federal Government’s implementation
of sound, cost-effective energy management and
investment practices to enhance the nation’s energy
security and environmental stewardship.”

http://www1.eere.energy.gov/femp/
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Federal Energy Use by Agency
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Industrial Facilities Initiative (IFI)

* Partnership between DOE’s FEMP and Industrial
Technologies Program (ITP) began in 2000

* Federal facilities received |
assessments using the same | \
methodology developed under
the Save Energy Now program N

* Provided technical expertise from:
— Oak Ridge National Laboratory
— Industrial Assessment Centers
— ITP BestPractices Qualified Specialists
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Industrial Energy Assessments

 Provided entire industrial process assessments

 Targeted system assessments
— Steam
— Process Heating
— Compressed Air

— Pumps/Fans/Motors
(direct drive equipment)

— Chilled Water
— Service Water

~ GovEnergy
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Common System Opportunities...

What are the typical Energy and Cost Saving
Opportunities?

G
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Heating (Steam) Improvements

Change in Steam Consumption/Conditions
— Steam Demand Reduction (End Use)
— Temperature, Pressure

Dedicated Boiler / Seasonal Shutdown
Steam Leak and Trap Repair

Boiler Combustion Control

Boiler Blowdown

Condensate Recovery/Return

Heat Recovery

Co-generation

Equipment Upgrades

Configuration Improvements

www.govenergy.gov




US Boiler Age Distribution
Short Term Savings of 11 TBtu/yr

Age Distribution of U.S Boilers
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Pumping and Fan Improvements

Typical Motor System Losses
“Pump long and pump slow”

— Reduce pressure
— Reduce flow Useful

Work
Utilize most efficient control
— Variable Frequency Drive (VFD) JURSER o, Load mckiaon
— Inlet Vanes, Outlet Dampers, Throttling Valves «<110-5% forASD  reducton 010 >50%
e . . Electrcal distribution |\ “Driven I'c;ad sol:gsses
Optimize System Configuration s =eiw il
— Right-size pump/fan \ .

— “System effect”
— Reduce friction & avoid “T’s”

Use appropriate drive coupling
Utilize most efficient motors

~ GovEnergy
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General Improvements

Shut off equipment when not needed
Preventative maintenance programs
* Insulation

— Walls

— Pipes
 (Geothermal & River Water

~GovEnergy
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Other Areas to Investigate

Investigating process and other, more advanced
components may provide additional opportunities in
industrial areas.
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Wireless Sensor Technology

* Reduced installation costs— no wires!
— $50-$2,000 per foot wiring cost

* Increase Productivity
— Real-time monitoring of performance
— ldentification of repair needs Exhaust Gas Sensor

» Reduction in Maintenance Costs oo e
— Easily replaced
— Remote sensing for hazardous environments
— Reduces need for manual inspections

 Energy Tracking

http://lwww1.eere.energy.qov/industry/sensors automation/pdfs/transformational wireless.pdf
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Super Boiler Technology

What makes it ‘Super’?
— Advanced controls
— Heat Recovery of Flue Gas

— Staged and intercooled combustion
system

— Ultra-low emissions

EERE: 25% increase in steam generation
efficiency

— SuperBoiler is reported at 90-94% efficiency

— Traditional Boilers are typically mid-80’s efficiency

http://www1.eere.energy.gov/industry/combustion/pdfs/superboiler.pdf

~ GovEnergy
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Combined Heat and Power (CHP)

— On-Site Generation

Grid Independency / Energy Security

Utilize Waste Heat

— Absorption Chillers

— Heat Recovery for Steam/Hot Water
— Heat Recovery for Process

— Desiccant Dehumidification

Excess Steam Generation
Carbon Dioxide Reduction

HIPRLE : : : http://www1. ) .gov/
* Minimizes Distribution Loss ndustrvidistbutedonoronadid

Alternative Fuels chp_report_12-08.pdf
— Biomass, Landfill Gas

~ GOVEne rgy http://www1.eere.energy.qov/industry/distributedenerqy/chp basics.html
wwwg
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System Level Software Tools

Steam Systems
Pumping Systems
Fan Systems

Chiller Water Systems
Compressed Air System
Motor Systems
 Data Centers

W U5 Department of Energy
" Energy Efficiency and Renewable Energy
” _Bringing you a prosperous future where energy is clean, abundant, reiable, and afiordable

Industrial Technologies Program
Integrated Tools Suite

http://lwww1.eere.enerqy.qov/industry/bestpractices/software.html
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The Steam System Tool Suite

» Steam System Tool e

Suite consists of three 8 Ehergy Eﬁblendand Renewable Energy

Bringing you & prosperous future where energy is clean, abundant, reliable, and affordable

downloadable software Industrial Technologies Program Tools Suite

Steam System Assessment Tool

tools:

— Steam System Scoping
Tool (SSST)

— Steam System
Assessment Tool (SSAT)

— 3E Plus

~ GovEnergy
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Contact the EERE Information Center 1-877-EERE-INF (877-337-3463) eereic@ee.doe.gov.




SSST & SSAT

Steam System Scoping Tool (SSST)

— A scorecard designed to perform initial self-assessments of steam systems to
identify areas of improvement

— Evaluate your steam system operations and management against best
practices

— Use SSAT to analyze potential projects to consider

Steam System Assessment Tool (SSAT)

— Can develop approximate models of real steam systems
— Contains key features of typical steam systems

— Can quantify the magnitude—energy, cost, and emissions-savings—of
potential steam improvement opportunities

- GovEnergy
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Steam System Assessment Tool

SSAT (cont

SSAT Default 3 Header Model

Current Operation

250k ibvh Emissons Wb AT
co2 6135
$02 0 Model Status : OK
NOx o652
e 2.5 kibih Tiap Loss es
0 MM Btu/h HE.5 kIvh Seam Leaks 3.4 klbh 0.0 kitvh
4 fth 520 F HeatLos s 0.3 kibéh To 1P
100% dry 0.5 MhBtwh
HPy 1 | 534 kibh - 50.0kibih . 250kt 0.0klbih _
H
1
0.0 kibh 0.0klIbsh 101.3 kitvh 600 psig Users Traps  Unecarered 25.0 kIbih
57 F 40.2 MMBtu/h EEC Y H
A— 1.1 i i 100% d 25.0kibh PR N |
0 KW 1603 KW 2279 KW
m m Trap Losse
Stam Leaks 1.1 klbih 25.0 klb/h 0.0 kith
0.0 kibvh 1P Fla b Heatloss 0.1 kit'h To LP
513 F 0.0kItvh 0.1 MMBtwh
MP ¢ | 1011 kibsh - 0k 0.0klbih _
| H
0.0 kibh 180 psig Users H 75.0 kibih
IFAF 86.2 MMBtu/h M H
0.0 kitvh 100% dry 500 kItvh b, 00KbA
Tiap Losses
Seam Leaks 0.1 klb/h 75.0 kib/h
0.0 kitvh LPFlac b LPvert Heatloss 0.0 kitvh
326 F -13 psig! 0.0kItvh 0.0 kibh 0.3 MMBtwh
LP | 200.1kibih y
|
20 psig Users
1425.0 kIbvh vert vert 250 F 179.8 MMBtwh 175.0 kIbvh
250 F 0.4 kibh 61.4KkIbvh 0.0 kibh 96% dry 100.0 kibvh
beaaan
_._1s0F
: 126F 75.0 kib/h
364.0 kivh 0.0 klbshi Y Economic Summary based on 8000 hrshyr $ '000shT
@BF H Power Balance
i ___AE0F ¥ Generation 12883 kW
! 79750 kibvh Demand 18883 kW
i i 0.0kIbh Import 5000 ki
189.0 kitvh 150 Fi 70 pb ToLp JFwdan s Unit Cost $0.05004M h 2,000
0F 0.0 MMBtwh? 0.0 MMBtwh} Maceup i2.5 kibsh Fuel Balance
e ‘ 373 gpm. Boiler 52287495 cutrh
E0F 50F _DOkibh Unit Cost $0.00578/5 cu.ft 24,178
0.0 kibvh! Ma ke-Up Water
0.0kIbvh ] Flow 22660 galh
1Tk Ver H aB9F ¥ Unit Cost $0.0025/al 453
85 kibdh 85 kibsh 2.5k Ibvh Total Operating Cogt 26 631

GovEnergy

www.govenergy.gov

~




3E Plus

=)

ENERGY ENVIRONMENT ECONOMICS OPTIONS

* Calculates the heat loss of Determining R
various types and thickness
of insulation for given
operating conditions

e Uses built-in thermal —

performance relationships of == e e
generic insulation materials N

 Estimates project cost and
emissions savings

RGY E
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Pumping System Assessment Tool (PSAT

 Helps users assess efficiency
improvements of pumping
system operations

 (Can calculate potential
energy and associated cost

savings
 Uses pump performance data

from Hydraulic Institute
standards

~ GovEnergy
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* A motor selection
management tool

 Contains a catalog of more
than 20,000 low-voltage

Induction motors

 Features motor inventory
management tools
— Maintenance log tracking
— Efficiency analysis

MotorMaster+

and

— Savings evaluation

~ GovEnergy




AIRMaster+____

* Provides a systematic
approach to assessing
compressed air systems

 Models existing and future
iImproved system operations

« Can model an unlimited I —
number of interconnected - — ==
COMpressors :
+ Contains database of most | =
commercially available :
COMpressors e e — X

S QWCZ VE ner gy T Capaciy (%)

ovenergy.gov




Software Tools

* QuickPep | F_
H Eng% memﬁgngg gegﬁggﬂgln’ulﬁ Ei?bz?dyaFQMHble
¢ Stea m SySte m TOOl S u Ite | Industal hnologies Program Tools Suite
_ Steam System Scoping TOOl Steam System Assessment Tool

— Steam System Assessment Tool
— 3E Plus ® Insulation Thickness Tool
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» AlIRMaster+ (Compressed Air)
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* Pumping System Assessment Tool

20.53%

« Fan System Assessment Tool

2 ,-i'l

* Process Heating Assessment &
Survey Tool

* Industrial Facilities Tool Suite
 Chilled Water System Analysis Tool

|

* MotorMaster+

http://www 1 .eere.energy.gov/industry/bestpractices/software.html
http://www 1 .eere.energy.gov/femp/information/access_tools.html

~ GovEnergy
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Technical Resources

- Ty
Industrial Technologies Prog) ;dﬂmx'hﬁ

* BestPractices Publications

— Handbooks, Sourcebooks
— Tip Sheets, Fact Sheets

Improving -
Steam System
Performance

{ Training ourcebook for Industry: H
— BP Software Tool Introduction Webinars
— BP End User Training (1-day)

— BP Qualified Specialist Training (3-day)

http://www1.eere.energy.qgov/industry/bestpractices/resources.html

~ GovEnergy
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IAC Online Database System

* Collection of publicly available assessment
and recommendation data

« (Contains ~15,000 Assessments r—
* Access to: E s
— Assessments results . .,g...;__
— Energy and cost savings by
recommendaton W ”
— Recommendation statistics = m

— Case studies
— Technical documents

- GovEnergy http.//iac.rutgers.edu/database/
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Observations from Industry: Building

Internal Capacity

 Seeing industries and
organizations use DOE
training to build internal
capacity

» Assemble traveling teams
to perform assessments

 Rely on DOE available
tools and training

~ GovEnergy
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Questions?

Thank-you
Thomas Wenning
Oak Ridge National Laboratory

wenningtj@ornl.gov
865-241-8676
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