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Industrial Technologies Program (ITP)
Improve national energy security, climate, environment, and 
economic competitiveness by transforming the way U.S. industry 
uses energy.
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Industry: Key to U.S. Economic & Energy Security

U.S. manufacturing sector
• Consumes more energy than any other 

economic sector (~32 quads)

• Produces about 1,670 MMT CO2 per year 
from energy use

• Makes highest contribution to GDP (12%)

• Produces nearly a quarter of world 
manufacturing output

• Supplies >60% of US exports, worth $50 
billion/month

• Employs nearly 14 million people
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Energy Issues in 2009
• Change! 
• Economic stimulus bill
• Energy price volatility
• Economic downturn and reduced 

purchasing power 
• International climate change 

negotiations
• New energy policy; new legislation

Presenter
Presentation Notes
Oil prices have decreased but remain volatile, especially with pending carbon legislation and unrest in the Middle East and Eastern EuropeThe recession has decreased the funding for industrial capital investment in improved energy efficiencyThe UNFCCC COP14 meeting in Poznan Poland resulted in parties resolving to move into full negotiating mode in 2009 at the Copenhagen meeting. There was a sense of anticipation at the forthcoming inauguration of Barack Obama, who it is hoped will inject new momentum into the long-stalled climate negotiations.T Boone Pickens’ Plan is to use increased wind energy to back out the natural gas in our electricity system. Pickens wants to eliminate our use of natural gas to generate electricity and instead use it in our vehicles. The Texas oil and gas billionaire has single handedly financed a ballot initiative in CA that would raise $3 billion for incentives for vehicles using cleaner fuels. The initiative heavily favors natural gas vehicles. The biggest rebates would go toward the purchase of heavy-duty trucks and transit buses fueled by natural gas. Only natural gas vehicles would quality for the largest rebate for passenger vehicles -- $10,000. A variety of new legislation concerning energy and the economy is pending for 2009. Both a carbon tax and GHG cap-and-trade mechanisms will be further explored and debated in Congress and within the new Obama administration. Economic stimulus packages providing green jobs and new technologies are being developed.
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Economic Stimulus Package 

$11 billion to modernize the electricity grid

$8 billion for loans for renewable energy power generation and transmission 
projects
$6.7 billion for renovations and repairs to federal buildings, including at least $6 
billion focused on increasing energy efficiency and conservation
$2 billion for energy efficiency and renewable energy research, development, 
demonstration, and deployment activities. Funds are awarded on a competitive 
basis to universities, companies, and national laboratories. 
$500 million for energy efficient manufacturing demonstration projects

$6.9 billion to help state and local governments make investments in energy 
efficiency and carbon emissions reduction
$6.2 billion to weatherize low-income homes

Create Jobs with Clean, Efficient, American Energy

Presenter
Presentation Notes
Passed by the House, still in the SenateThe plan targets investments to key areas to create and preserve jobs while strengthening the ability of the economy to become more efficient and produce more opportunities for employment. Nine major components are listed, among which are: http://www.aip.org/fyi/2009/004.html
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Green Collar Jobs and the Green Economy
• In 2007, the U.S RE&EE industries generated more than $1 trillion in 

sales and created more than 9 million jobs
– 95% in private industry

• As many as 37 million jobs can be generated by the renewable energy 
and energy efficiency industries in the U.S. by 2030 – more than 17% of 
all anticipated U.S. employment 
– Many not subject to foreign outsourcing – college-educated 

professional workers (many with advanced degrees) and highly 
skilled technical workers 

• Green Job and Infrastructure Act of 2009 – under consideration in the 
Senate

“Today with the economic downturn and climate change, the 
stakes for companies have never been higher. But for 
businesses with vision, the rewards are equally high. The green 
economy is low-carbon and energy-efficient. It creates jobs. 
Investment in sustainable technologies will turn today's crisis into 
tomorrow's sustainable growth." 

-- UN Secretary-General Ban Ki-moon
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IAC Alumni are the Nation’s Premier Talent in Industrial 
Energy Efficiency – Part of the New Green Work Force

• Since 1977, over 2500 
students have participated in 
the IAC Program

• 23% of IAC participants have 
attained or are working 
towards their PE registration

• 31% of IAC participants have 
successfully completed the 
Fundamentals of Engineering 
exam

• Greater than 50% of IAC 
graduates receive starting 
salaries between $50-$100K 
[national average for 
engineering starting salaries 
is $50,892].
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Energy Efficiency a Major Opportunity

Existing technologies with an attractive internal 
rate of return can cut the growth in global 
energy demand by half or more within 15 years.

-- Curbing Global Energy Demand Growth,
McKinsey & Co., May 2007

Industries around the globe can cut CO2
emissions 19 to 31% using proven technologies 
and practices.

-- International Energy Agency, 2007 

“Energy Efficiency is the most promising means 
to reduce greenhouse gases in the short term.”

–-Yvo de Boer, Exec. Secretary UNFCC
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DOE’s Industrial Technologies Program 
Industrial Sector National Initiative

Goal:
Drive a 25% reduction in industrial 

energy intensity over the next 10 years

Presenter
Presentation Notes
The national initiative for the industrial sector is to reduce energy intensity by 25% by 2017.With a combination of proven and emerging energy technologies and best practices, this goal can be a reality.In the food processing industry, major opportunities lie in process heating and cooling, buildings, steam and cogeneration (http://www.eia.doe.gov/oiaf/analysispaper/industry/consumption.html)Food processing building energy use is 9% - nearly double the national industrial average
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Voluntary Commitments by Industrial LEADERs

• Voluntarily pledge to reduce
energy intensity by 25% or
more over 10 years

• Make continuous
improvements in energy
efficiency and carbon 
reduction as part of robust
business strategy

• Gain enhanced access to enabling resources: tailored technical 
assistance, training, assessments, and more

• Receive high-level recognition for participation and achievements

Reduced energy costs and carbon emissions
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Two Critical Pathways

Develop technologies addressing 
top energy saving opportunities in 
the industrial sector

Energy Efficiency R&D

Help plants save energy today
by assessing opportunities
and facilitating adoption of best
energy management practices       
and efficient new technologies

Technology Delivery

• Industry Specific R&D
• Crosscutting R&D
• Enabling Materials

• Energy Assessments
• Best Practices
• Energy Management
• Tools and Information
• Deployment

Presenter
Presentation Notes
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Technology Delivery

• Encourage industry to voluntarily reduce its 
energy use 

• Work with a wide range of industrial 
stakeholders to engage industry in improving 
energy management 

• Create momentum to significantly improve 
energy efficiency practices throughout the 
manufacturing sector

Presenter
Presentation Notes
Energy Savings Assessments for the nation’s large, energy-intensive plants—led by DOE energy expertsPriority energy assessments for medium-sized plants—performed by teams from ITP’s university-based Industrial Assessment CentersTechnical assistance via phone consultation with experts at the EERE Information CenterTraining, webcasts, and workshops on use of software tools for analyzing plant energy useAccess to ITP’s portfolio of �information, including tip sheets,�case studies, handbooks, and moreRecognition on the ITP website4,000 large energy users (LEUs) consume 58% of all industrial energyLarge and mid-size plants combined account for > 90%�of energy useTop 738 largest LEUs consume > 40% of all industrial energyReached 75 in 2006Plan to reach 100 more�in 2007
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ITP Works with Plants of All Sizes

Annual Energy
Consumption

Percent of Total 
Manufacturing Energy

Small 5%

Mid-Size
37%

Large
58%

U.S. Manufacturing Plants: By Size

Small 
Plants
<26BBtu

Mid-Size 
Plants

26-500BBtu

Large 
Plants

>500BBtu

N
um

be
r o

f U
.S

. P
la

nt
s

All 
Plants

84,298
112,398

4,014

200,710

Presenter
Presentation Notes
Relatively few plants use the most energy.   Of the 200,710 manufacturing facilities:  (MECS 2002)Experience has showed us that the Energy Savings Opportunities tend to be:5-15% for Large Plants10-30% for Medium Plants
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Large Plant Energy Savings Assessments

Conduct
Plant
Visit

Analyze & 
Report

Results

Gather
Preliminary
Data

Follow-up

Train Plant Staff

• Teams composed of DOE Energy Experts 
and plant personnel

• Teams focus on steam generation,  process 
heating, compressed air, pumps, or fan 
systems 

• Plant personnel and affiliates are
trained on DOE software tools
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Industrial Assessment Centers
• DOE's 26 university-based Industrial Assessment Centers (IACs) train engineering 

students for careers in industrial energy efficiency

• IACs serve 300+ plants per year (under 1 TBtu/yr) and typically identify savings of 8%-
10% or $115,000/plant 

• Database of 13,500 assessment results: http://iac.rutgers.edu/database

http://iac.rutgers.edu/database
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Energy Savings Assessments Success

Estimated Payback Periods for 
Recommended Actions

< 9 months
• Reduce oxygen 

content of flue gases
• Implement steam trap 

maintenance program
• Change steam 

generation conditions

9 mo. – 2 years
• Change boiler 

efficiency
• Change process steam 

requirements
• Improve insulation

2 – 4 years
• Modify steam turbine 

operation
• Use variable speed 

drive
• Excessive valve 

friction losses

4+ years
• Add backpressure

steam turbine
• Install flow pressure 

control
• Reduce weight of trays, 

baskets, fixtures, etc.

Total Plants Assessed       2006-
2008:  nearly 1,900

Identified Cost Savings:                  
$1 billion (1,644 reporting)

Identified Energy Savings:   
130 trillion Btu (source)

Identified CO2 Savings:          
8.7 million metric tons

Implemented approximately 1/3 
of cost savings

Another 1/3 is in progress and 
planned

Presenter
Presentation Notes
These assessments have been tremendously successful.Note that more than three quarters of the recommendations have had payback periods of 2 years or less.
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Save Energy Now Award Program

• Rewards companies that 
implement energy-saving 
technologies and practices 
identified through the assessments 
to achieve a high level of energy 
efficiency

• Awards to date:

110 Energy Champion Plants:
Saved > 250,000 MMBtu or 15% total 
energy use

197 Energy Saver Plants:
Saved > 75,000 MMBtu or 7.5% total 
energy use 

Companies include:
• Owens Corning
• Dow Chemical
• General Motors
• General Electric
• Sunoco
• Coors/Ball Corp.

• Boise Cascade
• Goodyear
• US Steel
• Tyson Foods
• Honeywell
• JR Simplot



SEN-IAC Recognition Winners by IAC Center

0

2

4

6

8

10

12

14

16

WV LL MI SU LE BD UD MA SD AM UM UF GT NC OR IA MS CO SF OK IC

N
um

be
r o

f R
ec

og
ni

tio
n 

W
in

ne
rs

Champion

Saver



19

Technology Delivery

Bringing industry the most energy-efficient technologies and practices available today

Tools
• Baselining/Plant 

Energy Profiler
• Process Heating
• Steam Systems
• Motors, Pumps, Fans, 

and more

Training
• Awareness
• Tool User
• Topical
• Qualified 

Specialists

Assessments
• Large Plant  

Assessments
• Industrial Assessment 

Centers (IACs)
• States/Utility Led 

Assessments

Information
• Tip Sheets/Case studies
• Source Books
• Website and webcasts
• On-line data bases
• Information Center

Presenter
Presentation Notes
Key thing to note here is the different types of assessments
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ITP Software Decision Tools

• Plant Energy Profiler profiles 
plant energy supply along 
consumption streams and 
identifies energy saving carbon 
reduction opportunities

• Pumping System Assessment
Tool Assesses the efficiency of 
pump system operations.

• Fan System Assessment Tool 
quantifies potential benefits of 
optimal fan systems 

• Air Master+ Assesses  
compressed air systems for 
energy saving opportunities

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

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



21

Plant Energy Profiler 
(QuickPEP 2.0)

Energy-Carbon Footprint and  
Energy Baseline Calculators
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Partnering with state energy offices, regional energy efficiency organizations, 
academia, and private companies to:
• Establish energy assessment capability and expand success of the federal 

program
• Transfer ITP and other energy efficient technologies to the market
• Reduce carbon emissions through energy efficiency

State-Level Save Energy Now

2008 States Program

• 19 states were selected to participate in program to conduct 96 plant 
assessments

2009 State Solicitations
Anticipated Selection Date: 02/3/2009

• Received 35 proposals from 33 states
• Total available funding $9M (over 3 yrs.)
• Cost share funding  $15.7M (over 3 years)
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Utility Partnerships

http://www1.eere.energy.gov/industry/pd
fs/utilities_working_with_industry.pdf

• DOE is reaching out to utilities to participate in 
Save Energy Now.

• Utilities will provide tools, materials, assessments & 
other support to their large industrial customers.

• DOE is working with several utility trade groups to 
establish a program which will utilize energy efficiency 
options to slow electric and gas demand.

ITP and utility stakeholders came together for 
the Utilities Working with Industry Workshop in 
February 2008 to identify joint activities for ITP 
and the utilities. 

• Outreach 
• Case Studies
• Training
• Assessment Participation
• Measurement and Verification
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Supply Chain Initiative

A new opportunity for ITP to encourage industries to:
• Implement energy management criteria into their 

purchasing requirements 
• Cascade energy management vision and tools down

through their supply chains
Will be integrated with the SEN Leaders Pledge
Initial emphasis on partnership with the automotive industry

• USCAR and the preparation of an supply chain
energy survey

• ITP discovery meeting with Volvo Truck (27 Oct 08)
• ITP partnerships with food processors and aerospace will follow

A confluence of major factors facilitate the implementation of this initiative
• Global climate change, energy costs, investor risk, corporate governance, 

brand distinction, competitiveness and consumer demand

Presenter
Presentation Notes
North American Auto Supply Chain:	20,000 Suppliers	50,000 Facilities

http://images.google.com/imgres?imgurl=http://www.aldarin-electronics.com/images/supply%2520chain.jpg&imgrefurl=http://www.aldarin-electronics.com/supply-chain-management.html&usg=__leulzQgE-9WBXtyZYO_OY-kgF6E=&h=282&w=425&sz=9&hl=en&start=7&sig2=yTCXJ6KpG1nfVFTypuROpQ&tbnid=c2GSNMzRJloK3M:&tbnh=84&tbnw=126&ei=4aAqScfoGYqSeZj33M4C&prev=/images%3Fq%3Dsupply%2Bchain%26gbv%3D2%26hl%3Den%26sa%3DG
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Energy-Efficient Data Centers
• Accounts for 1.5% of total U.S. electricity; growth of 

12% per year
• Joint DOE-ITP, DOE-FEMP and EPA  ENERGY 

STAR program
• Promote systems approach in design, energy 

management and operation
• DC Pro tool (version 1.0) released
• Created awareness training curriculum. 
• Performed 9 “pilot” assessments
• Raise awareness of energy efficiency opportunities; 

case studies (Lucas Films and Verizon); Federal 
showcases

• Recognize industry leaders (Uptime awards)
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Combined Heat and Power (CHP):  The Opportunity
• CHP is recognized as the best

means to simultaneously
– Reduce GHG emissions
– Promote use of secure domestic

and renewable energy sources
– Reduce exposure to energy

price hikes and volatility

• ITP activities include
– Facilitating deployment and

addressing barriers
– Serving as an independent, credible 

voice on applications and benefits
– Conducting R&D to improve

efficiency, lower costs, and 
extend applications

CHP offers a sizable near-term option for large 
energy efficiency improvements and CO2 reduction

Source: EPA

Presenter
Presentation Notes
Well established in large industrial applications Many large industrial facilities have on-site systems for the generation of electricity or cogeneration of electricity and steam for processes.  The increasing cost and decreasing reliability of the fuel and electricity supply is making industry take a closer, more critical look at energy efficiency projects as a solution for rising energy costs.As an efficiency technology, CHP systems lower demand on the electricity delivery system, reduce reliance on traditional energy supplies, make businesses more competitive by lowering their costs, reduce greenhouse gas and criteria emissions, and reduce the need for infrastructure investments.Continuing technology advances are opening markets in smaller industrial applications, commercial buildings, elsewhere
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CHP is not only more affordable 
than other options—it provides a 
net cost savings.

Potential to Avoid 60% of Projected 
Growth in CO2 Emissions 

Benefits of 20% CHP Capacity by 2030

• Generate $234 billion in new 
investments

• Create nearly 1 million skilled jobs 
in the United States

• Avoid the need to construct 312 
additional 500-MW power plants

• Improve national energy 
security/resiliency

Presenter
Presentation Notes
Many large industrial facilities have on-site systems for the generation of electricity or cogeneration of electricity and steam for processes.  The increasing cost and decreasing reliability of the fuel and electricity supply is making industry take a closer, more critical look at energy efficiency projects as a solution for rising energy costs.As an efficiency technology, CHP systems lower demand on the electricity delivery system, reduce reliance on traditional energy supplies, make businesses more competitive by lowering their costs, reduce greenhouse gas and criteria emissions, and reduce the need for infrastructure investments.  Despite its proven track record, CHP remains underutilized, even as advances are opening new markets.The benefits of CHP place it at the forefront of near-term energy solutions:Energy resiliencyCO2 reductionJobs and economic competitiveness
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Energy Management Standards

• U.S. leading the team to develop ISO 50001 - an 
international energy management standard 

• DOE working with industry and American 
National Standards Institute (ANSI) to develop 
standards for:
– Facility level (comprehensive energy management)
– System level (steam, process heating, pumps, 

compressed air, fans)
– Measurement and Verification

• Testing draft energy and system standards at 
five TX plants from diverse sectors including: 
chemicals, electronics, insulation, and food 
processing

Presenter
Presentation Notes
Plant certificationEnergy systemANSI-certifying specialistsBest management practices / systems exist for quality, safety & health, environment, accounting, etcWithout a similar framework, energy management programs do not reach their potentialEnergy programs need to be part of "business as usual“
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Technology R&D
Industry Specific
Develops and demonstrates advanced 
technologies to reduce energy and carbon 
intensity of U.S. energy- and waste-intensive 
industries, e.g.,:
• Aluminum
• Cement
• Chemicals
• Food Processing
• Forest Products
• Glass
• Metal Casting
• Mining
• Refining
• Steel

• Energy-intensive Process R&D
in technology platforms that 
address broad industry needs 

• Nanomanufacturing R&D to
apply nanoscience in industrial 
processes and products

• Fuel and Feedstock Flexibility
Activities to facilitate use of non-
traditional fuels and feedstocks

• Clean Distributed Energy
Activities to promote the use of 
CHP in industrial applications

• Industrial Materials R&D to 
develop breakthrough materials
for industrial processes

Crosscutting

Presenter
Presentation Notes
Goals of Industry-Specific R&D:Develop alternative manufacturing approaches that will revolutionize our nation’s industrial infrastructureReduce the energy and carbon footprint of specific, energy-intensive processes 25-50% while increasing materials utilization, recovery, and recycling
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Nanomanufacturing: The Opportunity

The projected growth in manufactured 
goods incorporating nanotechnology 
is tremendous. 

• Global investment in nanotechnology rose 
to nearly $13.5 billion in 2007.

– U.S. investment equals ~36% of total
– The U.S. has the largest revenue from 

nanotechnology, but Europe is catching up
– VC investment (not shown) is a lead 

indicator of potential. 
Manufactured Goods 

Incorporating Nanotechnology
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Fuel and Feedstock Flexibility : The Opportunity
ITP will accelerate the adoption of emerging technologies for the use of 

alternative fuels and feedstock through:
• Undertaking technology R&D  to enable fuel flexibility in industry
• Lowering non-technical barriers to increased fuel flexibility stemming from 

the  lack of awareness among industrial decision makers
• Demonstrating and proving effectiveness of fuel flexible technologies by 

supporting demos and acting as an “honest broker.”
• Current R&D projects awarded in 2008 include:

• Fuel Flexible Combustion Systems for High Efficiency Utilization of 
Opportunity Fuels in Gas Turbines 

• Fuel-Flexible Combustion System for Refinery and Chemical Plant 
Process Heaters 

• Fiscalini Farms Renewable Energy Power Generation Project 
• Research, Development and Demonstration of Biomass Boiler 

Applications for the Food Processing Industry 
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Emerging Technology: Industrial Wireless Technology

• DOE has catalyzed the development of this 
breakthrough technology
– Pioneered wireless sensor R&D

– Worked with suppliers and users to create 
industrial wireless “vision” document

– Selected multiple contractors for R&D

– Most R&D projects completed in 2008

– Currently promoting creation of wireless
sensor standards

Industrial Wireless Sensors and Networks for Energy Efficiency
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Global Industrial Energy Consumption

Source: International Energy Agency, Online Database (Energy Balances of OECD and Non-OECD Countries
* Includes Mexico

(Excludes energy conversion losses and petroleum feedstocks)
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Presenter
Presentation Notes
Source: International Energy Agency (IEA), Online Database/Energy Balances of OECD and Non-OECD Countries.Does not include the energy used by the transformation industries and the energy losses in converting primary energy into a useable form for the final consuming sectors. Non-energy use of such oil products as white spirit, lubricants, bitumen, and paraffin waxes is included. Petrochemical feedstocks and backflows from the petrochemical industry are not included. The total amount of primary energy refers to the energy consumed from all sources including fossil, nuclear, hydroelectric, modern renewables, traditional renewables, and allrenewable fuels and waste.Industry includes a combination of all industrial sub-sectors, such as mining and quarrying, iron and steel,and construction. Energy used for transport by industry is not included here.
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ITP Global Outreach
• International versions of major plant software decision tools

• Information Packages (in preparation) 

• Asia Pacific Partnership – new technology demonstrations, plant 
assessment and other projects in steel, cement and other 
industries

• Collaboration with the Chinese government in assisting Chinese 
industry in meeting China’s 2010 energy intensity reduction goal

• Awareness Workshops in India

• International Energy Agency (IEA):   Industrial Energy 
Technologies and Systems Implementing Agreement, Cement 
Roadmap, District Heating/CHP, Standards

• United Nations Industrial Development Organization (UNIDO) 
Memorandum of Understanding (in preparation)
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Did you know that more than ½ of the IAC students 
pursue careers in energy fields?  Will you?
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Presenter
Presentation Notes
Crisis – danger + opportunity"wei chi" translated literally means "dangerous opportunity 
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