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W ith the onset of the coronavirus, 
among other macroeconomic 
variables, LNG spot prices have 

been driven to inconceivably low levels 
during the first half of 2020, halting some 
global project development. Yet even 
without the reduction in planned capacity 
growth due to the coronavirus, there is an 
expected shortfall of supply to meet the 

forecasted demand. How can producers of 
LNG prepare for the forecasted undersupply 
when new capacity takes years to get 
online? This article presents data from 
industry experts on the forecasted recovery 
in LNG demand and supply deficiency, 
and how LNG producers can take a steady, 
calculated approach to increasing capacity 
during an uncertain time.
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The LNG market – before and after 
the coronavirus
In the 12 months leading up to the World Health 
Organisation declaring COVID-19 a global pandemic, the 
industry forecasted a major shortfall in LNG supply for 2023. 
Late into 2019, as the LNG gold rush started to take hold 
and projects were under initial development, spot prices 
started to soften. Recognising strong market fundamentals, 
the same experts just revised their estimates for the 

shortfall to begin in 2024, reaffirming the near-term need 
for capacity. But as LNG cargoes started redirecting delivery 
away from China due to the spread of the coronavirus, the 
market started to see a dive in prices. Once the coronavirus 
had spread across the globe and countries were on 
lockdown, LNG prices reached levels that caused many 
producers to consider this as more than just a temporary 
departure from stability.

Project delays, cancellations, and 
modifications
As the world struggled to understand the immediate 
and long-term implications of the coronavirus, various 
industries and markets reacted as they saw fit. Generally, 
the LNG market moved into a capital-preservation mode: 
CNOOC declared force majeure; Woodside delayed FID on 
Scarborough, Pluto Train 2, and Browse; and Royal Dutch 
Shell walked away from the Lake Charles LNG project.1,2 
Others redesigned projects to be more attractive to 
investors, such as Next Decade’s move to reduce its Rio 
Grande LNG project from six trains to five trains. These and 
other strategies announced during the 2020 pandemic were 
in light of the notion that the next forecasted LNG shortfall 
would move to a date well beyond the mid-decade estimate 
most experts predicted. In short, nobody knew the duration 
nor depth of this pandemic and its implications on the LNG 
industry.

No changes in LNG supply shortfall 
forecast 
As time progressed and panic receded, the industry gained 
more certainty in the future and the world began consuming 
natural gas again. So much so that industry experts are now 
forecasting the same shortfall in capacity as was widely 
accepted prior to the coronavirus. Shell remains committed 
to its February 2020 pre-coronavirus outlook.3 Reuters 
reported in June, “The gas industry sees no change to the 
strong long-run outlook for demand following the COVID-19 
crisis, but expects a supply shortfall in the next four years 
as the pandemic lockdowns and oil price collapse lead to 
delays on gas projects.”4 The most optimistic of outlooks 
comes from Next Decade’s forecast for global LNG demand 
to exceed supply, beginning in 2022. This reinforces the idea 
that despite the interruption of COVID-19, LNG demand will 
surpass what was predicted originally.

With the market expected to return to pre-coronavirus 
levels of demand – yet projects are currently being delayed, 
modified, or cancelled – what options does the industry have 
to meet demand?

Meeting demand in the near-term
Debottlenecking was the industry buzzword several years 
ago, prior to new project proposals flooding the market. As 
was learned during this time, there are many methods to 
debottleneck a liquefaction plant; however, each plant is 
unique and requires a detailed evaluation of what is feasible. 
Upgrades or modifications to the main cryogenic heat 
exchanger, compressor guide vanes, process optimisation, 
or gas turbine drivers are examples of typical areas 
where debottlenecking can be impactful. These, and other 
techniques, come with varying levels of cost, schedule, and 
production impact. However, typical forms of debottlenecking 

Figure 1. Daily Henry Hub natural gas spot price.

Figure 2. GE aeroderivative gas turbine, a common liquefaction 
driver as modelled in the analyses presented in this article.

Figure 3. Evolution of main spot and forward gas prices, 2020.
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do not come with the capital expense of a new train, nor the 
lead time inherent to a new project to get additional capacity 
online. Accordingly, swift capacity expansion during a time of 
uncertainty may be the right move for liquefiers interested in 
incremental growth while the market anticipates a shortfall 
in supply.

Debottlenecking by restoring power
Gas turbine driven LNG plants are susceptible to power 
lapse (or degradation) resulting in a significant reduction in 
liquefaction capacity. This is primarily due to operation at 
elevated ambient conditions. The physics-based explanation 
for this behaviour is that at high temperature, low density 
air enters the gas turbine, and there is less mass flow 
available to produce power. At lower temperatures when 
the air density is higher, more mass flow passes through 
the gas turbine – resulting in higher power. An example 
of this degraded power is depicted in Figure 4. As is seen 
relative to the ISO condition, a gas turbine typical of an 
LNG application can experience power degradation by 
15% - 30% during a hot day condition (where the ambient 
condition exceeds the turbine’s ISO-rated inlet air design 
point). Aeroderivative gas turbines, with a high compression 
ratio, typically experience a greater lapse than industrial 
gas turbines (Figure 2). Restoring this capacity by chilling 
the ambient air upstream of the gas turbine inlet can result 
in consistent and maximum driver power, and thus LNG 
production, during all ambient conditions. 

The impact of lower ambient temperatures on LNG 
plants is understood by operators who experience higher 
production on colder days. The recent second quarter 
earnings report from Woodside underscored this plant 
behaviour by attributing higher production across the 
Northwest Shelf, Pluto, and Wheatstone LNG plants to “lower 
ambient temperatures” as Australia passed through its winter 
months. A detailed look at a few generic LNG plants will 
provide quantifiable value to such claims, demonstrating 
that an annual increase in LNG production capacity of more 
than 10% is achievable.

Figure 5 shows the annual LNG production of a generic 
US Gulf Coast LNG plant with aeroderivative gas turbines. 
The production is highest during the winter months (January 
and December) and lowest during the summer months (June 
and July), with a steady rise and fall in between as the 
seasonal ambient condition changes. With turbine inlet air 
chilling (TIAC) applied, the production capacity is increased 
and stabilised due to a consistent mass flow entering the 
gas turbine every hour of every day of the year (Figure 6). 
The result is additional liquid production whenever the 
ambient air is higher than the target gas turbine inlet 
temperature of 45˚F (7.2˚C). This example equates to a 12% 
annual increase in LNG production.

Similar behaviour, with a deeper production trough in 
the summer, is observed at a generic site in the Middle East 
North Africa (MENA) region when modelling a plant driven 
by industrial gas turbines. Though the frame engines do not 
experience as severe of a power lapse as the aeroderivative 
engines, the higher ambient temperatures compared to the 
US Gulf Coast result in a similar percentage gain in LNG 
production on an annual basis. Even when applying inlet air 
chilling on frame engines, substantial capacity gains over 
10% can be realised. 

When looking at a more moderate climate in an equatorial 
region such as Southeast Asia, though these locales may not 
experience the summer to winter temperature variation, the 
steady warm and hot conditions still result in reduced 
capacity. When modelling a generic LNG plant in the 
Southeast Asia region with aeroderivative gas turbines, the 

Figure 5. Annual LNG production for a generic site located 
in the US Gulf Coast region with aeroderivative drivers.

Figure 6. TIAC chills the inlet air to the gas turbine, thereby 
increasing output.

Figure 4. Depicts normalised power output vs ambient 
temperature for typical gas turbines used in LNG plants. 
Degradation is relevant to the ISO condition. Many gas 
turbine drivers in LNG application can benefit from inlet 
air chilled down to 7.2˚C (45˚F). A minimum inlet air chilling 
temperature of 7.2˚C (45˚F) is typical as many gas turbines 
initiate anti-icing procedures near 4.4˚C (40˚F).
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results find that though the peak ambient conditions 
experienced in the MENA region are not observed causing the 
summer production trough, the continual warm and hot 
conditions allow inlet air chilling to deliver the same 
impactful production gains every month of the year. This 
model predicts a 13% increase in annual LNG production.

Measurable capacity in 12 months
Not every site will experience the gains presented in these 
models as there may be other limiting factors inherent to 
each specific site. However, the impact of inlet air chilling on 
the power available from a gas turbine driver is measurable, 
not marginal, as with some other debottlenecking 
techniques. 

As presented by Air Products during the 2018 Gastech 
conference in Barcelona, Spain, TIAC can be the most 
impactful method to debottleneck a plant.

With projects being delayed and forecasted demand 
remaining steady or moving in, liquefiers should be 
evaluating what can be done in the near-term to ensure their 
assets are fully utilised when the global supply of LNG 
becomes insufficient for demand. A retrofit of inlet air chilling 
on an LNG plant can be completed in as little as 12 months. 

Minimal production downtime
With most of the equipment modularised off-site, the impact 
to daily operations is limited to an abridged installation 
period as the equipment is brought in on trailers and 
reassembled on site after being disassembled in the factory, 
post factory testing. Production is only interrupted for the 
1 - 2 week period where the chilling coil is installed in the gas 
turbine filter house. This process is typically co-ordinated with 

an existing planned outage so as to avoid production losses 
during installation, and can further be co-ordinated out of 
sync with the rest of the TIAC installation.

Certain investment during an 
uncertain time
As Natural Gas Intelligence reported in September, US 
LNG exports are expected to bounce back to near capacity 
in the months ahead. Seeking Alpha suggests an enticing 
landscape ahead for those that can produce, as projects 
have been delayed or cancelled. Though these forecasts are 
aligned with many others now that lockdowns are easing, 
they are still forecasts and by definition bear uncertainty. 
However, even the most bearish forecasts predict the return 
of demand within this decade related to growth in Asia. 
As such, the megaprojects will resume, achieve FID, and 
eventually add capacity to the market. In the meantime, 
during this brief window of uncertainty, existing operators 
should consider getting the most out of their gas turbine 
drivers for significantly lower capital cost than a new train, 
and at a fraction of the US$/tpy than the most capital-
efficient liquefaction technology available today. 
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