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Cautionary Statement RegardingCautionary Statement Regarding
ForwardForward--Looking StatementsLooking Statements

This presentation includes forward-looking statements and projections, made in reliance on the safe
harbor provisions of the Private Securities Litigation Reform Act of 1995. The company has made 
every reasonable effort to ensure that the information and assumptions on which these statements 
and projections are based are current, reasonable, and complete. However, a variety of factors could 
cause actual results to differ materially from the projections, anticipated results or other expectations 
expressed in this presentation, including, without limitation, the ability to implement and achieve our 
objectives in the long-range plan; changes in commodity prices for oil, natural gas, and power; 
inability to realize anticipated synergies and cost savings associated with restructurings and 
divestitures on a timely basis; our ability to obtain necessary governmental approvals for proposed 
pipeline projects and our ability to successfully construct and operate such projects; the risks 
associated with recontracting of transportation commitments by our pipelines; regulatory uncertainties 
associated with pipeline rate cases; general economic and weather conditions in geographic regions 
or markets served by El Paso Corporation and its affiliates, or where operations of the company and 
its affiliates are located; the uncertainties associated with governmental regulation; difficulty in 
integration of the operations of previously acquired companies, competition, and other factors 
described in the company’s (and its affiliates’) Securities and Exchange Commission filings. While the 
company makes these statements and projections in good faith, neither the company nor its 
management can guarantee that anticipated future results will be achieved. Reference must be made 
to those filings for additional important factors that may affect actual results. The company assumes 
no obligation to publicly update or revise any forward-looking statements made herein or any other 
forward-looking statements made by the company, whether as a result of new information, future 
events, or otherwise. 



Pipeline MissionPipeline Mission

Frame of reference: Tennessee Gas PipelineFrame of reference: Tennessee Gas Pipeline

 Compressor HP              Compressor HP              1,400,000* 1,400,000* 
 Miles of pipe Miles of pipe 14,000*14,000*
 Compressor PackagesCompressor Packages 500*500*

* approximate value

Transport natural gas from production to the Transport natural gas from production to the 
market area safely, reliably, and efficientlymarket area safely, reliably, and efficiently



Sawtooth Pressure ProfileSawtooth Pressure Profile

 HP effectively doubles the pipeline capacity, QHP effectively doubles the pipeline capacity, Q

 Last 25% of capacity requires ~50% of the horsepower Last 25% of capacity requires ~50% of the horsepower 
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Engine/Compressor Upgrade or Engine/Compressor Upgrade or 
Replacement OptionsReplacement Options

 Brief history of natural gas transmission equipmentBrief history of natural gas transmission equipment

 What drives the upgrade or replacement decisionWhat drives the upgrade or replacement decision

 What are some of the optionsWhat are some of the options

 How has the transmission industry’s view changed on How has the transmission industry’s view changed on 
upgrades versus replacementsupgrades versus replacements

 What will happen going forwardWhat will happen going forward



Traditional Gas CompressionTraditional Gas Compression



Drivers Upgrade or ReplacementDrivers Upgrade or Replacement
(Historically)(Historically)

 Environmental complianceEnvironmental compliance
 Cost of an outage Cost of an outage 

 Operations and maintenance costsOperations and maintenance costs

 Unit ReliabilityUnit Reliability

 Availability of spare partsAvailability of spare parts

 Fuel costsFuel costs



Transition from engines Transition from engines 
to new compression technologyto new compression technology

 Historically fuel was inexpensive, <$1/Mcf (Dth)Historically fuel was inexpensive, <$1/Mcf (Dth)

 Challenging economyChallenging economy
 Capital is difficult to acquireCapital is difficult to acquire

 Rates of returnRates of return
 Project risk may exceed the expected benefitProject risk may exceed the expected benefit

 Tariff fuel trackerTariff fuel tracker
 Fuel efficiency may not be a driverFuel efficiency may not be a driver



Entrant into Transmission Entrant into Transmission 



Drivers Upgrade or ReplacementDrivers Upgrade or Replacement
(Today (Today –– debatable)debatable)

 Environmental complianceEnvironmental compliance
 Unit reliability and requirements (load factor)Unit reliability and requirements (load factor)
 Cost of an outageCost of an outage
 Fuel costs Fuel costs 
 Availability of spare partsAvailability of spare parts
 Operations and maintenance costsOperations and maintenance costs
 ~8,000 reciprocating engines in transmission ~8,000 reciprocating engines in transmission 

serviceservice



Natural Gas Prices (EIA)Natural Gas Prices (EIA)



Cost of FuelCost of Fuel

Henry Hub natural gas spot price projectionHenry Hub natural gas spot price projection

 $9.13 per thousand cubic feet (Mcf) in 2008 $9.13 per thousand cubic feet (Mcf) in 2008 
 $5 per Mcf in 2009$5 per Mcf in 2009
 $6 per Mcf in 2010$6 per Mcf in 2010

EIA’s ShortEIA’s Short--Term Energy Outlook Term Energy Outlook 
February 10, 2009 ReleaseFebruary 10, 2009 Release



Valuing Fuel EfficiencyValuing Fuel Efficiency

 Gas cost $5/DthGas cost $5/Dth
 10,000 hp machine10,000 hp machine

 6,000 Btu/hp*hr heatrate 6,000 Btu/hp*hr heatrate 

 Expense ~$2.6 million/yearExpense ~$2.6 million/year

 8,500 Btu/hp*hr heatrate8,500 Btu/hp*hr heatrate

 Expense ~$3.7 million/yearExpense ~$3.7 million/year

 2,500 Btu/hp*hr improvement = $1.1 million/year2,500 Btu/hp*hr improvement = $1.1 million/year

For example:For example:



Valuing ReliabilityValuing Reliability

Loss of a compressor may mean a pipeline Loss of a compressor may mean a pipeline 
company can’t sell interruptible transportcompany can’t sell interruptible transport

For example:For example:
 Interruptible transport rate (IT) $0.10/DthInterruptible transport rate (IT) $0.10/Dth

 Compressor boosts throughput by 50,000 Dth Compressor boosts throughput by 50,000 Dth 

 Opportunity cost is $5,000 per day Opportunity cost is $5,000 per day 



Brief HistoryBrief History

 1930s 1930s –– 1960s  1960s  Reciprocating compressorsReciprocating compressors

 1960s 1960s –– 1980s 1980s Industrial gas turbinesIndustrial gas turbines

 1960s 1960s –– 1990s1990s Large IntegralsLarge Integrals

 1960s 1960s –– Present Present Light industrial gas turbinesLight industrial gas turbines
 1990s 1990s –– PresentPresent Variable speed drivesVariable speed drives

 1990s 1990s –– PresentPresent High speed recip packagesHigh speed recip packages

 1990s 1990s –– PresentPresent High speed motorsHigh speed motors

 2000s 2000s –– PresentPresent Medium speed large recipsMedium speed large recips



Horizontal Engine Horizontal Engine (1930s (1930s –– 1960s)1960s)



Slow Speed Reciprocating Slow Speed Reciprocating (1930s (1930s –– 1960s)1960s)



Industrial Gas Turbine Industrial Gas Turbine (1960s (1960s –– 1990s)1990s)



Light Industrial Turbine Light Industrial Turbine (1960s (1960s –– Present)Present)



Electric Motor VFD Medium Speed Electric Motor VFD Medium Speed 
Reciprocating Compressors Reciprocating Compressors (1960s (1960s –– Present)Present)



Electric motor variable speed Electric motor variable speed 
transmission transmission -- turbine replacement turbine replacement 

(1960s (1960s –– Present)Present)



Medium Speed Engine with Medium Speed Engine with 
Separable Compressor Separable Compressor (1990s (1990s –– Present)Present)



High Speed Engine with Separable High Speed Engine with Separable 
Compressor Compressor (1990s (1990s –– Present)Present)



Today’s Decision TreeToday’s Decision Tree

 Capital CostCapital Cost

 Fuel savingsFuel savings

 What is reliability worth?What is reliability worth?

 Customer ServiceCustomer Service
 Can you support the engines and compressors?Can you support the engines and compressors?

 Are parts available?Are parts available?

 Are their technicians in the middle of the night?Are their technicians in the middle of the night?



Today’s Decision TreeToday’s Decision Tree

 High speed reciprocating engines

 Turbine driven centrifugal compressors

 Electric motor driven compressors

 Hybrid gas engine/electric motor driven compressors

 Clean burn retrofits of existing reciprocating engines

 High speed motor driven compressors

 One more from the past



Return of the Integral Engine Return of the Integral Engine 
Compressor?Compressor?



SummarySummary

 Older high load factor stations will be considered for Older high load factor stations will be considered for 
upgrades and/or replacementupgrades and/or replacement
 TurbineTurbine

 Reciprocating compressorsReciprocating compressors

 Electric motorsElectric motors

 Older low load factor compressors will remainOlder low load factor compressors will remain

 Regulatory forces have a major impactRegulatory forces have a major impact

 Neither gas nor electric are clear winnersNeither gas nor electric are clear winners

 Additional drivers for upgrades include new sources of Additional drivers for upgrades include new sources of 
supply such as LNG, Shale discoveries, and Wind Powersupply such as LNG, Shale discoveries, and Wind Power



Drivers for upgrades and Drivers for upgrades and 
replacement horsepowerreplacement horsepower



Shale OpportunitiesShale Opportunities

Source: TGP Supply Development 2008

CIG/WICCIG/WIC

EPNGEPNG

FGT*FGT*

* 50% owned by El Paso Corporation

TGPTGP

New Albany ShaleNew Albany Shale

SNGSNG

Pierre ShalePierre Shale

Uinta BasinUinta Basin
MarcellusMarcellus
ShaleShale

CBM andCBM and
DevonianDevonian
ShaleShale

Pearsall ShalePearsall Shale

Conasauga ShaleConasauga Shale

Haynesville ShaleHaynesville Shale

Fayetteville ShaleFayetteville Shale

Barnett/Barnett/
Woodford Woodford 
ShalesShales

Piceance BasinPiceance Basin

Green River BasinGreen River Basin

WoodfordWoodford
ShaleShale

Barnett ShaleBarnett Shale

Source: TGP Supply Development



ChallengesChallenges

 Reliability needs to be improvedReliability needs to be improved
 Fewer nuisance tripsFewer nuisance trips

 Spare parts availabilitySpare parts availability

 Support for the equipment must be improvedSupport for the equipment must be improved
 24 hours a day, 7 days a week24 hours a day, 7 days a week

 Knowledgeable techniciansKnowledgeable technicians

 Fuel efficiency is importantFuel efficiency is important

 Stricter emissions standards are a given Stricter emissions standards are a given 



ConclusionConclusion

 Pipe can cost $5Pipe can cost $5++ million per mile million per mile 

 Horsepower is more important than everHorsepower is more important than ever

 No technology is a clear winner and some No technology is a clear winner and some 
thought forgotten may be viablethought forgotten may be viable



Exciting new technologies 
and upgrades to come…

Thank you

Anders JohnsonAnders Johnson
Director, TGP Gas Control & PlanningDirector, TGP Gas Control & Planning

2009 Gas Electric Partnership2009 Gas Electric Partnership
Engine/Compressor Upgrade or Replacement Options Engine/Compressor Upgrade or Replacement Options 

Houston, TexasHouston, Texas
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