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Introduction

Yukon Pacific Corporation (YPC) is the sponsor of and holds major permits for the Trans-Alaska Gas System (TAGS).  TAGS is a project that would transport Alaska's North Slope natural gas by pipeline to Valdez, Alaska, where the gas components would be separated into various products for sale to markets within Alaska, along the west coast of North America and in Asia.  

TAGS was originally envisioned as a project to produce and sell LNG (liquefied natural gas) exclusively to Asian markets.  A potentially large LNG market is developing along the west coast of North America.  A recent publication of the American Gas Association identifies a LNG project from South Alaska as a principle option for moving North Alaska gas to markets in North America or North Asia.  

A number of LNG receiving terminals are being proposed for the Baja Peninsula of Mexico and California to serve the natural gas and electrical power markets in the western United States.  It is YPC’s understanding that the LNG supply to these receiving terminals has not yet been secured.  The opportunity exists for TAGS to be a major supplier of LNG to these facilities and/or other terminals located along the U.S. West Coast and possibly British Columbia.

Economies of scale required for the TAGS project may be achieved if TAGS can secure a significant portion of the LNG market along the west coast of North America.  A TAGS project delivering natural gas to the lower-48 would benefit Alaska and the United States overall because this would reduce the dependency of the United States on foreign energy, any potential aid from state or U.S. federal governments would be applied to a project within the United States, and the United States would benefit economically from the construction and operation of a domestic project.

The Prudhoe Bay field is the largest reserve of natural gas on Alaska’s North Slope.  The Prudhoe Bay field will be over 30 years old by the start of TAGS.  Hydrocarbons, specifically propane, currently used for enhanced oil recovery operations at Prudhoe Bay may be available for sale via TAGS as LPG (liquefied propane gas) to markets around the Pacific Rim.  The sale of large quantities of propane via TAGS represents a potentially valuable market that could enhance the economic viability of TAGS.

YPC is investigating configurations of TAGS that accommodate both the emerging LNG market to the west coast of North America and the potential availability of large amounts of propane from Prudhoe Bay.  YPC is considering two general configurations: one based upon various value added options such as supplying feedstock to an Alaskan petrochemical industry, and a second option based on LNG and LPG sales without value added options.  Economic analyses show that this new configuration of TAGS may be economically viable with, or without the value added options.

YPC is presenting the results of our economic analyses with the goal of engaging other parties interested in commercializing natural gas from Alaska’s North Slope.

In 1987, CSX Corporation acquired a direct majority interest in YPC and now holds approximately 88 percent of its shares. The remaining interest is held primarily by a charitable trust established by former Alaska Gov. Walter Hickel, one of the co-founders of YPC.

The project development activity at YPC includes field programs to gather data along the pipeline route from the North Slope of Alaska to Valdez.  YPC continues to develop in-house analytical software for evaluation of pipeline designs and a geographical information system containing technical information for TAGS.

Project Economics

YPC is evaluating two stand-alone configurations of TAGS: a Base Case and a Lean Gas Case. In both cases, economic analyses have shown that the potential benefits are significant and warrant further consideration by entities interested in commercializing North Slope natural gas.  Analyses show that the TAGS project economics are enhanced by, but not dependent upon the value added options available to the project.

Both the Base and the Lean Gas cases include the costs for a gas conditioning plant on the North Slope, a pipeline with compressor stations to deliver the gas to Valdez, a facility to separate the hydrocarbon components at Valdez, and a liquefaction plant with marine terminal at Valdez.  The capital costs also include a fleet of LNG and LPG tankers, plus a LNG receiving facility on the west coast of North America.

In both cases, the average flow of natural gas entering the TAGS pipeline on the North Slope, including fuel, is estimated at 2.2 bscfd (billion standard cubic feet per day).  YPC has selected a 36-inch diameter pipeline, with relatively small sized gas compressors located periodically along the route, to accommodate the 2.2 bscfd flow.  The capacity of the 36-inch pipeline can be increased to 3 bscfd by the addition of gas compression.

YPC’s economic model generates economic parameters from the perspective of the gas producers assuming that they own the project, and also from a prospective assuming that a group of investors would own the project and buy the gas from the gas producers.  Both perspectives are based upon generation of after tax cash flows that are used to determine a rate of return on equity for the project.  The model calculates a separate cash flow for the value of the gas purchased from the gas producers after consideration of royalty, severance taxes, state taxes and federal taxes.  Economics for the overall project including gas purchase revenue are based upon the sum of the cash flows for the project and the gas purchase value.

YPC has completed economic analyses for the stand-alone projects according to a methodology used by the Alaska Legislature Joint Committee on Natural Gas Pipelines. This methodology employs adjustment of the gas purchase price until the return on equity for the downstream infrastructure equals 12 percent.  Per this methodology, the 12 percent value reflects the value that would be allowed by the U.S. Federal Energy Regulatory Commission (FERC) for a typical pipeline project.  

The project economics are calculated for two scenarios.  The first scenario is based upon the assumption that the North Slope gas producers would own and operate the entire project.  The economics for this scenario include the value of the natural gas on the North Slope.  The second scenario is based upon the assumption that the North Slope gas producers would not participate in the project and that other investors would build the project and purchase the gas from the gas producers.  This second scenario reflects the project for which the Joint Committee on Natural Gas Pipelines has assumed FERC would allow a 12 percent return on equity.

According to this methodology, the economics for the new stand-alone configurations of TAGS are:








Base       
Lean Gas

Economic summary

Overall project including gas purchase revenue



Return on equity (%)




 17.5

  16.6



Return on investment (%)



 12.6

  12.1


Gas purchase price



Thermal basis – per million btu ($/mmbtu)
 
 0.94

  0.84



Volume basis – per 1000 standard cubic feet ($/mscf)
 1.15

  0.96



Percent of gross project revenues


    32

     28

Project excluding gas purchase revenue



Return on equity (%, typical FERC)


 12.0

  12.0

Project volume


LNG (MTA – million metric tons per annum)


12.5

   13.5




Propane (1000 bpd - barrels per day)



 100

      76


Ethane to petrochemical feed (1000 bpd)



  47

  none


NGL blended into TAPS (1000 bpd)



  17

  none

Hydrocarbons are desired for their energy content and thus gas purchase and sale contracts are ultimately based on a thermal, or btu, basis.  Recent discussions of Alaskan gas projects have referred to gas prices on a volumetric, or mscf, basis.  The above table expresses gas purchase prices on both a thermal and volumetric basis determined according to the hydrocarbon content of the conditioned natural gas at the inlet of the pipeline.

The results of the economic models are, of course, dependent on the assumptions used for the various economic parameters and prices.  YPC believes that its capital cost assumptions are generally conservative.  YPC estimates the capital costs, expressed in year 2000 dollars, for the Base Case to be: 





$ billion

Gas conditioning plant





   2.1


Pipeline with compressor stations




   4.0

LNG plant and marine terminal




   3.9

12 LNG tankers






   2.1

4 LPG tankers






   0.5
1 bscfd LNG receiving terminal on the 



   0.4

west coast of North America

TOTAL





 13.0
The capital costs for the gas conditioning plant are based upon those published by the PBU for their proposed LNG project from South-central Alaska.  The capital costs for the pipeline, compressor stations and liquefaction plant with marine terminal were prepared for YPC by Willbros Inc., Michael Baker, Jr. Inc., and Kellogg Brown & Root.

The following product prices, expressed in year 2002 dollars, were used in the economic analyses of the Base and Lean Gas cases:








$/mmbtu

Natural gas delivered within Alaska


   2.50

LNG delivered to North America


   3.25

LNG delivered to Asia




   3.50

Propane delivered to Asia as LPG


   4.38

Ethane to petrochemical feed



   2.00


Natural gas liquids to TAPS



   3.00*

* Equivalent to $13.87/barrel

The above prices are considered as representative of the various markets.  The actual prices and market quantities required to support the project will be determined through negotiations among the various stakeholders in the project.

The price assumed for natural gas delivered within Alaska is at or below gas prices reported for recent gas contracts for in-state utility grade gas.  The price for LNG to North America is within the range of price estimates offered by the Alaska Department of Revenue for LNG delivered to this market.  LNG and LPG prices to Asia, and ethane delivered for petrochemical feedstock are based upon historical trends.  The price of natural gas liquids to TAPS is an estimate reflecting the value after transport to Valdez, but prior to loading onto the oil tankers.

The project economics were based upon the following general economic assumptions:

Debt to equity ratio




70/30

Interest during construction and for debt financing
8 %

Debt service duration




15 years

Yearly inflation for nominal dollars


2.5 %

TAGS project size 

Various projects have been proposed to commercialize North Slope natural gas by construction of large capacity pipelines from Alaska through Canada to the Lower-48.  Some of these proposals include an option to install a secondary, or spur, pipeline to an LNG facility at tidewater in South-central Alaska.  The TAGS project can be configured as a spur project from a Canadian pipeline and YPC does not dismiss this as a possibility.  The configuration discussed in this document, however, consists of a stand-alone project that does not rely upon the installation of a pipeline through Canada.

PBU (Prudhoe Bay Unit) member companies recently presented information for a pipeline project through Canada to Chicago with an initial volume of 4.5 bscfd expandable to 5.6 bscfd.  YPC offers no comment on this proposal other than to adopt it as the PBU gas pipeline project.

PBU member companies presented information to the Alaska Legislature in 2001 regarding a LNG project from tidewater in South-central Alaska to Asia.  The PBU referred to this 7-8 MTA project as the “market entry project” and provided capital costs for this configuration.  Again, YPC offers no comment on this proposal other than to adopt it as the PBU LNG project.

YPC’s new configuration of TAGS is based upon a volume of 2.2 bscfd of conditioned gas entering the pipeline on the North Slope of Alaska.  The preferred scenario, or Base Case, for TAGS is based upon delivery of 7.6 MTA of LNG (1 bscfd natural gas equivalent) to the west coast of North America and 5.0 MTA of LNG (0.66 bscfd) to Asia.  The remainder of the pipeline gas consists of propane for ultimate sale as LPG, ethane for extraction and sale to a petrochemical plant, natural gas for sale within Alaska, natural gas liquids for extraction and sale to the Trans-Alaska Pipeline System, and project fuel.

TAGS is based upon delivery of approximately one fifth the amount of natural gas to the Lower-48 market proposed for the PBU gas pipeline project.  The difference is that this smaller volume of gas is targeted to the U.S. west coast instead of the U.S. mid-west.  Although small relative to the PBU gas pipeline project, delivery of 1 bscfd of natural gas (7.6 MTA of LNG) to the US west coast represents a large LNG project.

The TAGS Base Case is based upon delivery of approximately 60% of the volume of LNG specified by the PBU as the “market entry” project from Alaska to Asia.

The new configuration of TAGS targets market volumes to the Lower-48 and Asia that are less than those specified by the pipeline and LNG projects recently evaluated by the North Slope gas producers to serve these respective markets.  The new configuration of TAGS differs from these projects in that both markets will be served simultaneously thereby providing a collective volume large enough to achieve the economies of scale necessary to support the overall project.

Propane sale via TAGS

The existing production facilities at Prudhoe Bay concentrate propane and other hydrocarbons from approximately 8.5 bscfd of natural gas produced from the field into a single stream of approximately 0.45 bscfd.  This stream is reinjected back into the reservoir as part of the enhanced oil recovery (EOR) project at Prudhoe Bay.  The new configurations of TAGS are based upon extraction of propane contained in this stream with subsequent sale of the propane as LPG to Asia.

The PBU has projected that the enhanced oil recovery project may be completed by around the year 2010 which is the earliest date now projected for the start-up of TAGS.  YPC has assumed that the life of the enhanced oil project may extend past 2010 and has configured TAGS to mitigate the impact on the EOR project due to the removal of the propane.

Historically, LPG (propane) has commanded a higher price in Asia than LNG.  The price differential has been increasing over the last ten years thus indicating a strengthening LPG market.  Articles in trade journals (example:  “Trade recovery pushes world LPG demand past 200 million tonnes”, Oil & Gas Journal, June 24, 2002) also indicate a strengthening LPG market.  Existing and recently announced LNG projects around the Pacific Rim include LPG sales to the Asian market.

The sale of LPG to Asia will add significant revenue to TAGS thereby supplementing LNG revenue and enhancing project economics.  The propane will be extracted upstream of the liquefaction plant in Valdez thereby minimizing the size of the capital-intensive liquefaction facilities.

Value added options and Lean Gas Case

The option exists to extract ethane and/or butane along with the propane upstream of the liquefaction facilities in Valdez.  The ethane and butane can be used as feedstock to a petrochemical industry at tidewater in South-central Alaska.  A petrochemical industry would provide new employment and a tax base within Alaska and as such represents a true “value added” use of Alaska’s natural resources.  Similar to propane, extraction and sale of ethane and/or butane adds value to TAGS by supplementing LNG revenues.

TAGS can accommodate either a raw gas from oil production facilities or a residue gas leaving the existing gas handling facilities at Prudhoe Bay.  Use of a raw gas may provide for an increase in near term oil production by allowing oil wells that are currently shut-in to be put on-line.  The gas from these wells would simply be sent to TAGS for subsequent disposition via the gas project.  YPC has included no credit for this potential increase in oil production in the TAGS project economics.

A raw field gas contains hydrocarbon components that can be blended into the crude oil flowing through TAPS (the Trans-Alaska Pipeline System).  Hydrocarbons extracted from natural gas and mixed into the TAPS oil pipeline are referred to as blendable natural gas liquids or generically as NGL.  YPC has assumed that if a raw gas feed is used for TAGS the resulting NGL can be removed from the gas in Valdez and blended into TAPS immediately upstream of the Valdez Marine Terminal.  As noted above, use of a raw gas will result in incremental crude oil production at Prudhoe Bay.  The relative amounts of crude oil and NGL tendered to TAPS will be the same regardless of whether the NGL is blended into TAPS on the North Slope or blended in Valdez.  YPC has included revenue from the sale of the NGL in the project economics since the investment for TAGS includes facilities to transport and separate the NGL for delivery to TAPS in Valdez.

The TAGS Base Case configuration is based upon successful implementation of all the value added options.  YPC is also considering a fall back scenario based upon the assumption that for some reason a petrochemical industry is not viable in Alaska and a raw field gas cannot be used as feed to TAGS.  The benefits of increased crude oil production and the associated NGL will not be achieved without use of a raw gas feed to TAGS.  The fall back scenario is referred to as the Lean Gas Case since it is assumed that residue gas leaving the processing facilities at Prudhoe Bay will be used as feed to TAGS.  Some of the ethane and propane, and most of the butane and NGL, are removed from the gas in the processing facilities thus the residue gas is “lean” with respect to the amount of these components remaining in the gas.

Impact on oil production

Oil loss attributed to a major gas sale appears to be tied to the amount of gas removed from the reservoir and the corresponding drop in reservoir pressure.  One would expect relatively less adverse impact on oil with a gas sale of 2.2 bscfd to TAGS since this is the smallest of the Alaskan gas projects currently being proposed.  The TAGS project would thus represent a gain in oil production compared to a reference case of the PBU pipeline project through Canada.

A finite volume of hydrocarbons must be reinjected to recover a prescribed amount of oil targeted by the Prudhoe Bay enhanced oil recovery project.  A reduction in the volume of injectant would defer, not preclude, recovery of the oil target.  A material balance around the conditioning plant proposed for TAGS shows that use of the CO2 and butane byproducts can be used to keep the injectant volume approximately 60 percent whole on the rate.  The adverse impact on the EOR project is expected to be negligible because this project will be near or at the end of its life by the time of TAGS start-up, and the byproducts from the gas conditioning plant can be used to mitigate the reduction of injectant volume.
Availability of energy for use within Alaska

Utility grade natural gas can be made available anywhere along the gas pipeline with the installation of minimal equipment.  The gas flowing through the pipeline will be free of carbon dioxide and water moisture.  A utility grade natural gas can be obtained simply by dropping the pressure of the gas from pipeline conditions with the advantageous use of heat exchangers, valves, separators and pumps.

LNG and LPG will be temporarily stored in Valdez.  The opportunity exists for transport of these products to tidewater communities throughout Alaska.

YPC is focusing its resources on development of the basic TAGS infrastructure since without this infrastructure derivative energy projects within Alaska cannot occur.  YPC does not underestimate the potential complexities involved with serving the diverse energy needs within Alaska.  The successful implementation of an Alaskan energy distribution system based on the TAGS project will likely depend more on transportation issues rather than the price of the commodity itself.  YPC does not see its role as usurping the function of local energy utilities or the marine transportation industry within Alaska.

YPC fully expects that TAGS will allow various energy projects to occur within Alaska and remains willing to work with parties interested in developing these projects. 

Summary

Through the configurations presented, Yukon Pacific Corporation has demonstrated that there are significant benefits to be realized by developing a pipeline that utilizes the large, undeveloped gas resource in Alaska’s North Slope. Yukon Pacific Corporation is ready to work with all parties interested, and we welcome any constructive input or participation to advance the project.   

Questions regarding this document should be sent to:

Ward Whitmore

Director of Project Development

Yukon Pacific Corporation

1400 West Benson Blvd., Suite 525

Anchorage, Alaska 99503

Phone: 907-265-3108

e-mail: wwhitmore@ypc.com
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