

Industrial Sector


Industrial Natural Gas Consumption Best Management Practices
Work Plan for Potential GHG Reduction Measure

Lead Staff Contact:  Richard Illig (717) 772-5834
Summary:  Implement DOE Industrial Technology Program (ITP) Best Management Practices (BMPs) to process heating and steam system operation to reduce the consumption of natural gas or other fossil fuels, such as coal and oil.  
Other Involved Agencies:  U.S. DOE and PADEP

Possible New Measures
:  By implementing DOE BMPs, the DEP expects efficiency improvements between 5 to 25 percent and between 5 to 15 percent can be achieved in industrial process heating and steam systems, respectively.

The direct combustion of fossil fuel such as natural gas, fuel oil, and coal comprise 92 percent of the energy used in industrial process heating systems.  The Energy Information Administration reports U.S. industrial energy consumption in 2005 was 1,297,799BBtu
.  Process heating reportedly used 17 percent of the total energy use or 220,625,000MMBtu.  Fossil fuel combustion then equals 202,975,000MMBtu in 2005 for process heating.
The thermal efficiency of process heating equipment varies broadly between 15 and 80 percent.  This large range in efficiency allows fuel reduction opportunities between 5 to 25 percent through the application of ITP best operational practices
.

The direct combustion of fossil fuels such as natural gas, fuel oil, and coal comprise at least 71 percent of the boiler fuels used to raise steam for industrial processes.  The inclusion of propane and waste fuels is estimated to increase this percentage to at least 85 percent.

The Energy Information Administration reports industrial energy consumption in 2005 as 1,297,799BBtu.  An estimated 45 percent of industrial energy use is used to raise steam or 584,009,000MMBtu.  Fossil fuel combustion in 2005 should then equal about 496,407,650MMBtu for steam systems.
The thermal efficiency of industrial steam systems reportedly range from 65 to 85 percent.  This range in efficiency allows fuel reduction opportunities between 5 to 15 percent through the application of ITP BMPs
.

Process Heating Best Management Practices

	System Aspect
	Savings Potential

(%)
	Typical Payback

(months)
	Cost Range

	
	
	
	

	Heat Generation
	5 - 25
	1 - 6
	

	· Minimize excess air
	
	
	Nominal

	· Control air-fuel ratio
	
	
	Nominal

	· Minimize air leakage
	
	
	Nominal - Low

	
	
	
	

	Heat Transfer
	5 - 15
	3 - 12
	

	· Burner selection & furnace design
	
	
	Moderate - High

	· Replace indirect heating systems
	
	
	Moderate - High

	
	
	
	

	Heat Containment
	2 - 15
	3 - 12
	

	· Optimize insulation
	
	
	Low - Moderate

	· Maintain door and tube seals
	
	
	Nominal

	
	
	
	

	Heat Recovery
	10 - 25
	3 - 6
	

	· Pre-heat combustion air
	
	
	Moderate

	· Preheat or dry load
	
	
	Moderate

	· Cascade heat to second process
	
	
	Moderate

	
	
	
	

	Sensors / Controls
	5 - 15
	1 - 6
	

	· Routine calibration or maintenance
	
	
	Low

	· Proper location
	
	
	Low

	
	
	
	

	Process Modeling and Tools
	5 - 10
	1 - 6
	

	· Temperature settings / part load operation
	
	
	Low

	
	
	
	

	Advanced Materials
	10 - 25
	1 - 3
	

	· Load support materials and design
	
	
	Moderate


Steam System Best Practices

	System Aspect
	Savings Potential

(%)
	Typical Payback

(months)
	Cost Range

	
	
	
	

	Generation
	5 - 15
	1 - 12
	

	· Minimize excess air
	
	
	Nominal

	· Control air-fuel ratio
	
	
	Nominal

	· Clean heat transfer surfaces
	
	
	Low

	· Improve water treatment
	
	
	Low - Moderate

	· Maintain refractory
	
	
	Moderate - High

	· Optimize de-aeration
	
	
	Low - Moderate

	· Condensate recovery
	
	
	Low - Moderate

	Distribution
	5 - 15
	1 - 12
	

	· Optimize insulation
	
	
	Low - Moderate

	· Leak repair
	
	
	Low

	· Minimize venting
	
	
	Low

	· Steam trap maintenance
	
	
	Moderate

	· Close unused lines
	
	
	Nominal

	· Replace PRVs w/backpressure turbine
	
	Longer than 1-year
	High

	· Convert high-pressure condensate to low-pressure steam
	
	
	Moderate

	
	
	
	

	End Use
	5 - 10
	1 - 12
	

	· Minimize pressure
	
	
	Nominal

	
	
	
	

	Heat Recovery
	5 - 15
	6 - 18
	

	· Install economizer
	
	
	Moderate

	· Pre-heat combustion air
	
	
	Moderate

	· Blowdown heat capture
	
	
	Moderate


Potential GHG Reduction: Pennsylvania’s industrial energy use has declined over the past decade both in terms of the number of customers and total natural gas consumption.  Flat growth or possibly a continued decline in the natural gas market is expected through 2025.  This is in part due to the development of alternative energy systems and potentially increased equipment efficiency.
If industrial process heating consumes 202,975,000MMBtu annually a 5 to 25 percent reduction could save between 10,148,750MMBtu and 50,743,750MMBtu.  Assuming a 15 percent average reduction yields 30,446,250MMBtu.

If industrial steam systems consume 496,407,650MMBtu annually a 5 to 15 percent reduction could save between 24,820,382MMBtu and 74,461,147MMBtu.  Assuming a 10 percent average reduction yields 49,640,765MMBtu.

Total energy savings from the implementation of process heating and steam system best operational practices could equal 30,446,250MMBtu + 49,640,765MMBtu or 80,087,015MMBtu.  Fossil fuel equivalents equal:
· Over 572 million gallons #2 fuel oil

· Over 3.2 million tons of coal

· Over 80,087 million cubic feet of natural gas

Emission reduction is estimated as MMTCO2E/yr = 4.02257.  (Tons CO2/yr = 4,657,981)
Economic Costs: 
· Efficiency improvement costs (that result in fuel savings up to 10%) are very low and often part of routine maintenance costs

· 10 to 15 percent fuel savings may result from small to medium cost system improvements
· Fuel savings greater than 20 percent may result from medium to high cost system improvements
· Energy savings pay back time frames are typically very good.

Savings Identified by Industry U.S. DOE Energy Assessments
	Industry (# assessed)
	Average Energy-Savings (MMBtu/yr)
	Avg. Savings ($/yr)

	Chemicals (1)
	330,000
	$1,565,000

	Forest Products (5)
	199,500
	$366,000

	Mining (2)
	20,100
	$102,500

	Petroleum (3)
	98,500
	$466,000

	Steel (2)
	226,700
	$690,000


Implementation Steps
· Conduct DOE workshops that advance best practice implementation for process heating and steam systems.

· Advance the use of DOE process heating and steam system analysis tools.

· Require assessment and benchmarking of all process heating and steam systems utilizing state and federal assessment resources.

· Require review, and implementation when cost effective, of best practices for all large natural gas systems.
· Curtail service to any large un-assessed process heating or steam system in an emergency.
· Partner with utilities to develop energy use reduction programs for large energy users.

Potential Overlap
· Lost and Unaccounted for Natural Gas, Landfill Methane Capture, Recycling, Solid Waste, etc.
� Statistics taken from U.S. DOE Energy Information Administration


� Units of measurement: MMBtu = million Btu; BBtu = billion Btu; MMTCO2E = million metric tons CO2 equivalent.


� See � HYPERLINK "http://www1.eere.energy.gov/industry/bestpractices/pdfs/em_proheat_bigpict.pdf" ��http://www1.eere.energy.gov/industry/bestpractices/pdfs/em_proheat_bigpict.pdf�


� See � HYPERLINK "http://industrial-energy.lbl.gov/files/industrial-energy/active/0/Steam%20Sourcebook.pdf" ��http://industrial-energy.lbl.gov/files/industrial-energy/active/0/Steam%20Sourcebook.pdf�
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