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LNG Deliberations Highlight Gas Industry Challenges

As the reader may note from my biographical information in the last couple of issues, I have changed careers, from my long-term commitment to and representation of pipelines, to consulting in a firm that does many different kinds of work across multiple industries. This change inevitably requires a change in my point of view. With respect to the natural gas industry, it means working much harder than some have thought I worked in the past, to see multiple sides of an issue, and to represent the whole industry as it moves forward into the market and supply challenges of the next several years. 


This industry is difficult to represent with one combined point of view. The industry has never been much of a coherent whole, being characterized by fragmentation into multiple sectors and hosts of individual entities, who seem to spend very much of their time, attention, and resources fighting with each other. Sometimes it seems that the best analogy for our industry is Europe before World War I—many autonomous countries, duchies, and “empires,” all going their own way and just waiting for some archduke to get shot to justify going to war with each other.

Sometimes it seems that the best analogy for our industry is Europe before World War I—many autonomous countries, duchies, and “empires,” all going their own way.

Improvements in Industry Cooperation—the NPC Study

This fragmentation is slowly changing. Industry efforts to review and enhance security and recovery protocols after 9/11 were an excellent example of the ability of all the sectors to leave their agendas at home and work together for a common purpose. Similarly, the determination across the industry to understand and deal with the future supply-demand balance, demonstrated most clearly in last year’s National Petroleum Council (NPC) study, shows that as trends emerge that really affect the future health of the entire industry, the entire industry can pull together. The NPC study was a massive effort, requiring a lot of effort from executives and technical experts from every industry sector. The industry developed unanimous, generally nonadversarial recommendations that would affect every aspect of the industry’s business, from supply through infrastructure development and management, to demand management. The report, prepared for the secretary of energy, has become a major factual and analytical foundation for deliberations over national energy policy.

Industry efforts to review and enhance security and recovery protocols after 9/11 were an excellent example of the ability of all the sectors to leave their agendas at home.


A very important portion of the NPC study was the discussion of liquefied natural gas (LNG). In order to meet the projected supply-demand balance, the study’s base (or “reactive”) case included full utilization of the four existing US LNG terminals by 2007, and the construction of seven new terminals and seven expansions by 2025. By the end of this period, LNG was forecast to constitute 14 percent of US gas supply (as compared with 1 percent today). The more attractive “balanced future” case in the study included two additional terminals (for a total of thirteen, including the four existing terminals), with LNG reaching 17 percent of total US gas supply by 2025. 

LNG Targets and Hurdles

The report itself was careful not to minimize the hurdles that must be overcome for this sort of LNG development to succeed. In the LNG section of the report’s summary, these hurdles were discussed as follows:

The assumptions in either case represent a major undertaking, since developing a large, new LNG import capability in North America will not be easy. LNG imports require alignment of the entire supply chain from development of foreign source gas reserves, to liquefaction of the supply, to construction of specialized LNG carriers, to regasification and delivery into the North American transmission infrastructure.

Capital requirements for a typical LNG development from source to an interconnection with an existing pipeline grid are about $5-$10 billion per BCF/D of capacity. For the Reactive Path case, the estimated capital requirements for LNG during the study period are over $90 billion, and nearly $115 billion for the Balanced Future case.

The typical regasification terminal in the United States is estimated to take over five years from initial permit application to commencement of imports.

Under current regulations, permitting can take from one year (offshore terminals) to over two years (onshore terminals) assuming minimal resistance and a well-coordinated permitting process. The Reactive Path case assumed a permitting time of two years, while the Balanced Future case assumed one year. 

 
The report continued by reciting federal initiatives already in place to encourage the development of new LNG import capability. However, the report acknowledged the significant opposition a new LNG terminal can face, and thus found it necessary to quantify the impact of a failure to build everything that had been forecast in the study:

Recently, the U.S. government implemented two policy changes to facilitate development of new LNG import regasification terminals. First, the Deep Water Port Act was amended to include natural gas/LNG/CNG; this resulted in two significant changes for offshore LNG import terminals. Such terminals will now be under the jurisdiction of the United States Coast Guard, and permit applications will have a discrete timeline. Second, the Federal Energy Regulatory Commission, which has the jurisdictional authority for onshore LNG import regasification terminals, ruled that two such terminals will be treated similarly to gas processing plants, no longer requiring open-access regulation.

The latter policy allows companies to develop integrated LNG projects, which is important in reducing the risk associated with these large, complex, projects.

These efforts, while encouraging new LNG import terminal development, will not overcome all the hurdles faced by the industry. New terminals may face substantial local opposition. Permits for new terminals, particularly onshore terminals, will only be issued in a timely fashion with the support of local governments and communities. A continued leadership role, as demonstrated by FERC in the recent reactivation of the Cove Point and Elba Island facilities, will be needed to move the permitting process forward in a timely manner. Any setbacks from what the NPC projects as substantially successful development of LNG supply would reduce projected supplies and increase gas prices.
To evaluate the impact of potential setbacks, a sensitivity case was evaluated in which only two new LNG terminals were constructed due to permitting difficulties.

In this case, LNG import capacity was reduced by 6 BCF/D and the average gas price increased by 10%. Clearly the ability to import increasing volumes of LNG is important to achieving a more comfortable supply/demand balance.


While the NPC study focused on major new fixed importation terminals, other sources of LNG are also evolving. An example is the “Energy Bridge” technology championed by Excelerate Inc. Based on techniques used to load North Sea oil into tankers, this technology consists of LNG tankers equipped with revaporization facilities that can gasify the LNG onboard, and then inject the gas directly into far-offshore buoy connections directly into the interstate pipeline grid. Thus, between the large slate of major new fixed importation terminals and the potential for the injection of smaller but still substantial quantities of regasified LNG directly into the interstate natural-gas network, the industry expects to rely on a lot of LNG by 20 years from now.

LNG Interchangeability a Major Issue

In September of last year, when the NPC report was presented to the Federal Energy Regulatory Commission, probably the dominant LNG-related issue that was discussed was the “interchangeability” of LNG for domestic natural gas. The NPC study itself had established a priority for new evaluations of gas interchangeability in appliances, noting that the standards were last revised in the 1950s. At the time of the commission presentation, interchangeability was acknowledged a major issue, but that was about as far as it got. This concern led to the commission’s public conference in February, focusing solely on issues of interchangeability and gas quality. 

Probably the dominant LNG-related issue that was discussed was the “interchangeability” of LNG for domestic natural gas.


Interchangeability is simple conceptually. It is the extent to which gases of two different compositions will burn differently, and the extent to which such differences will affect the performance of appliances or other uses of the gas. Industry analysis of interchangeability goes back a long way, having started in the early 20th Century, when natural gas began replacing the manufactured gas used in most cities. Similarly, when natural gas utilities used supplemental sources of supply such as propane-air, it has always been necessary to confirm that the resulting supply will not cause performance problems for the end-users dependent on that supply. 


The most commonly used measure of interchangeability is the “Wobbe number,” a combined measure of heating value and density. Two gases with identical Wobbe numbers can be expected to burn identically, in terms of heat given off, flame length, flame shape, and other parameters. Two gases with significantly different Wobbe numbers can be expected to act very differently, possibly requiring different appliance adjustments and possibly having different degrees of acceptability for use in industrial applications.

Interchangeability in the First LNG Projects

The importance of interchangeability when LNG is introduced in the US domestic natural gas market has been known for a long time. One of my first major cases at the commission, in the late 1970s, involved the introduction of LNG at (then) Columbia LNG’s Cove Point terminal. It had been determined that two aspects of LNG tended to make it different from domestic natural gas: because inert gases such as nitrogen do not liquefy very well at LNG temperatures, those gases must be removed from LNG supplies to an extent that they are not removed from domestic supplies; and because pure natural gas, or methane, is the lightest hydrocarbon involved, with the lowest boiling point, it tends to boil off in LNG ships and storage tanks, leaving relatively more of the somewhat heavier, higher-heating-value substances such as ethane. The combination of these factors caused the regasified LNG to have a heating value of 1,100 to 1,200 Btu’s a cubic foot, as compared with existing domestic supply at about 1,000.


In the case involving Cove Point’s original start-up in 1978, the two LDCs in the immediate area of the plant, Baltimore Gas & Electric (BG&E) and Washington Gas Light (WGL), put on a full evidentiary case as to the problems that could be caused by this variation and the measures that must be taken to resolve those problems. BG&E presented alarming test data showing flames leaping up the sides of a water heater. Major industrial users such as glass and tool manufacturers showed that variations in flame length and residual products would lose glass clarity, burn some of their output, and impair the tempering of steel. At both BG&E and WGL, all the appliances in all the homes on their systems, well over two million appliances, had to be surveyed to see which ones would automatically adjust to be able to handle the gas variations and which ones would not. Those that would not had to be retro-fitted to be able to do so. Various modifications had to be made to transmission systems around the Washington-Baltimore area, to maximize the ability to blend domestic gas with the LNG, to minimize the variation that actually affected end-users. Overall, it was a massive undertaking. Because Columbia Gas Transmission Corporation (Columbia), the major pipeline supplier in the area, proposed the proposed introduction of the LNG, the FERC ultimately agreed with the LDCs that Columbia should reimburse the LDCs for their modification costs, and then recover that reimbursement from all Columbia customers.

Dealing with Interchangeability in Today’s Projects

Once the Cove Point introduction issues were resolved, the whole thing became moot for over two decades, as the importation of LNG stopped and Cove Point was mothballed. When the plant was reactivated in 2001, the issues were revisited, and the current owner was able to resolve them by injecting nitrogen into the regasified LNG stream. As LNG import terminals have been reactivated in the last few years, these issues have been addressed one way or another in each case. For a plant such as Lake Charles in Louisiana, there is no problem because the regasified stream feeds into the massive quantities of domestic supply flowing north from the Gulf of Mexico—hence, any variations in composition pretty much disappear through blending. In other cases, such as the Elba Island facility in Georgia, extensive studies were able to determine that there was not a material problem with interchangeability.


However, moving into the future, the interchangeability of LNG with domestic natural gas may be a much more difficult issue to resolve. First, as the NPC estimates, we are talking about a supply source that could increase from 1 percent of US natural gas supplies to 17 percent. Composition variation may no longer be a concentrated local problem around the import terminals, and blending may no longer be as effective a tool as it was as volumes of LNG get that large. Second, evolving technology is making approaches such as Excelerate’s Energy Bridge very likely to contribute significant volumes, injected directly into the interstate grid, ultimately at points close to the market areas of the East and West coasts—there will be little ability to modify that gas before it shows up in the market. Third, the bulk of the major importation terminal proposals are sponsored by third parties unrelated to the interstate pipelines that will carry the regasified LNG away, making it very unlikely that the Columbia Cove Point solution (everyone on the pipeline benefits, so everyone should pay, through the pipeline, for adaptations to LNG) very unlikely in the future. Last and probably most important, the marginal economics of every segment in the natural gas industry are much tighter than they were when LNG was first introduced—neither the terminal sponsors, nor the pipelines, nor the LDCs are in a good position to incur adaptation costs by themselves. 

Composition variation may no longer be a concentrated local problem around the import terminals, and blending may no longer be as effective a tool.

Caution Urged in February Conference

These issues were the pervasive subjects of the February commission conference. Every industry sector urged restraint in leaping forward to develop interchangeability standards, until some more industry work could be completed. If standards were developed prematurely, potentially requiring more modifications or conditioning than might really be necessary, the impact would be to frustrate the introduction of some LNG supplies and to increase unnecessarily the cost that must ultimately be borne by some or all members of the value chain.

If standards were developed prematurely, potentially requiring more modifications than necessary, the impact would be to frustrate the introduction of some LNG supplies.


The arguments for caution and for allowing the industry to do as much as it can to resolve interchangeability issues came from the American Gas Association, the Interstate Natural Gas Association of America, and the Natural Gas Supply Association, thus representing the views of the entire natural gas delivery chain from wellhead (or terminal) to the end-user. All three organizations are part of the Natural Gas Council (NGC), and thus all believed that this cross-industry collection of experts would be the best entity to recommend solutions. It was indicated that the NGC is working continuously to find solutions, considering this to be a very high-priority issue. Electric generators (whose turbines could be adversely affected by significant variations in gas composition, but who also need a lot of gas for new generation) simply asked that interchangeability issues be resolved quickly, to avoid the frustration of new supply opportunities.


Mark Maddox, a senior official of the Department of Energy’s Office of Fossil Energy, emphasized this last priority, avoiding overly restrictive standards that could frustrate supply development. His basic point was that the ability to accept a variety of supplies is a major competitive factor in gaining access to LNG from exporting countries. This premise is simple: Like a refinery that has spent the capital to be able to accept a variety of types of crude oil, a natural gas system that has been adapted to be able to accept many different compositions of supply has expanded the number of sources that will compete to get into it. Meanwhile, because LNG is a competitive, worldwide business, an inability to accept certain supplies means that exporting countries will tend to favor other markets that are not so fussy.


One complication in the February conference was that it appeared to be trying to deal not only with LNG interchangeability issues, but with overall issues of gas quality such as the liquid drop-out issues surrounding Gulf of Mexico supplies. As I noted here last month and as multiple speakers in the conference from producers to LDCs noted, the two issues are very different. LNG does not contain the liquefiable heavy hydrocarbons that give rise to the Gulf of Mexico issues. However, there is one major interaction between the issues. Because LNG tends to have a higher heating value than domestic supplies, LNG would be adversely affected by the continued use of a heating-value standard to deal with the Gulf of Mexico issues. Many pipeline tariffs have used heating value in this way, for purposes of measurement convenience as much as anything else has. As a number of presenters noted in the February conference, moving to a hydrocarbon dew-point standard, which will police the liquid dropout issues without impairing LNG, is critical for LNG development to stay on track.

LNG introduction appears to be an area where every segment of the natural gas industry wants the same set of overall objectives (more supply, delivered through a combined infrastructure that can handle it). All the segments appear to be working together continuously and urgently to resolve the issues presented by the introduction of large quantities of LNG. There will undoubtedly be multiple debates over who should pay for what modifications in resolving those issues, as there is sure to be some debate over the size and nature of the issues themselves. However, the spirit of cooperation and the dedication to a safe, reliable, expanding supply source appear to have gained a lot of momentum. For LNG proponents, this is a good thing, because they will have their hands full with the host of other issues involved in getting permits for new importation terminals.

