
GNL Chile Managing a New LNG 
Value Chain

Saker Solutions use Flexsim at GNL Chile 

Introduction & Background
Chile, up until now has not been self sufficient in its supply of 
natural gas; historically this commodity has been imported via 
pipeline from Argentina. In 2004, a project was instigated in order 
to provide the necessary energy independence for the country. 
This involved the construction of a new LNG import terminal at 
Quintero Bay, situated 155km northwest of Santiago. The new high 
profile project involved an investment of $1.2 billion; construction 
on the terminal commenced in 2006; it was completed in the 
summer of 2009.

GNL Chile, which is jointly owned by ENAP, Endesa and MetroGas, 
owns and manages the key commercial processes from the 
supply of LNG from BG to the delivery of gas to the off-takers.  
As such, it is the contractual party with whom the following 
agreements are held:
•   Sales and Purchase Agreement (SPA) – with BG;
•   Gas Sales Agreement (GSA) – with the off-takers;
•   Terminal Use Agreement (TUA) – with GNL Quintero.

The success of GNL Chile lies in its ability to maximise the 
commercial opportunities for purchasing LNG and selling gas to 
its off-takers. This involves ensuring that demand is matched to 
supply in the most effective way along with mitigating the 
perturbations that occur in the LNG value chain.

Once GNL Chile had determined that they needed a simulation 
model, it approached BP, one of the world’s largest energy 
companies, to learn more about how they have benefited from 
simulation. Simulation is acknowledged as an intrinsic part of BP’s 
Major Projects Capital Process (MPcp). As well as being BP’s 
preferred supplier of simulation project work, Saker demonstrated 
extensive experience in the LNG industry in a way that directly 
related to GNL Chile’s objectives. Moreover, as an independent 
supplier of simulation services, it was able to undertake projects in 
a variety of tools and hence select the tool which best addressed 
the requirements.

n  Flexsim has the ability to model complex 
 applications easily whilst providing a graphical 
 solution capable of presenting at board level.

n	GNL Chile used simulation to smooth out 
 variations in demand from the consumers whilst 
 ensuring security of supply and minimising 
 penalty charges.

Figure 1: Ship Terminal
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LNG Value Chain
The liquefied natural gas (LNG) value chain represents billions of dollars of investment from 
start to finish.

Stage 1: Gas production and primary separation: Gas is extracted from the reservoir and piped 
to an onshore plant.

Stage 2: Processing, Liquefaction and Storage: At the plant, mercury, sulphur, carbon dioxide, 
condensate, etc are removed; the gas is dehydrated and liquefied through one or more 
liquefaction trains until it reaches a final temperature of minus 260 degrees Fahrenheit; it is 
then stored in tanks to await shipping.

Stage 3: Shipping: The liquefied gas is then loaded onto specially designed tanker ships 
where it will be kept chilled for the duration of the voyage, which may last anywhere from four 
to thirty days, depending on the destination port.

Stage 4: Storage, Re-gasification and Send Out: Once the ship arrives at a re-gasification 
terminal, the LNG is offloaded into storage tanks. It is then returned to a gaseous state and 
delivered to consumers, power plants and industrial customers across the country.

Supply Chain Issues and Opportunities
Smoothing out variations in demand from 
the consumers whilst ensuring security of 
supply and minimising penalty charges are 
key aspects of managing the value chain. 
This largely depends on the management of 
the inventory, ullage (free space) and 
send-out capacity of the terminal. The basic 
premise is to ensure that there is always 
sufficient ullage to receive scheduled 
deliveries and always sufficient inventory to 
satisfy the demand nominated by the 
consumers. Demand is matched to supply 
through a detailed planning process, taking 
account of the constraints, needs and 
opportunities of the shipper, off-takers and 
terminal; this planning process culminates in 
an agreed ADP (Annual Delivery Programme). 
This defines when tankers will deliver LNG 
into the terminal along with other data such 
as parcel size (volume).

The development of an ADP is therefore a 
critical success factor and one that can carry 
significant risk. If a ship is unable to offload 
within its allotted unloading time then 
significant demurrage charges become due. 
On the other hand, the off-takers have rights 
to exercise provisions that relate to flexibility. 
This flexibility pertains to rights to gas, 
storage and send-out capacity.

Figure 2 – Flexsim model created for GNL Chile
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As with all supply chains, wherever there are provisions for flexibility, there is inherent 
complexity. This flexibility is managed through the LNG storage tanks which act as a buffer 
between the supply and demand. However, the complexity of managing the supply chain is 
further complicated by other factors over which GNL Chile have no control. For example, 
ships are scheduled to arrive on a given date in the ADP. However, their actual arrival date may 
vary within a defined window (or indeed go beyond the window under extraordinary 
circumstances). Other issues relate to the impact of weather, equipment reliability and 
scheduled maintenance. Whilst in isolation, each of these factors is not difficult to assimilate, 
the combination of all of these factors in conjunction with the contractual commitments and 
constraints make the management of such a supply chain a challenging but critical process. 
For these reasons, GNL Chile identified the need for simulation and partnered with Saker 
Solutions to create a simulation based application using the Flexsim simulation software.

Benefits Achieved
At GNL Chile, the system is used for both 
strategic and operational decisions. The 
model is being used to determine the correct 
number of storage tanks for commercial 
operations as well as the ongoing 
development of robust ADPs. Without such  
a model it would be difficult to quantify the 
risks associated with the ability to receive 
LNG and send-out gas without running the 
risk of stock-outs or demurrage.

Both the simulation model and the gas 
planning application have been successfully 
adopted by GNL Chile and are now an 
integral part of its planning process; GNL 
Chile owns the intellectual property of both 
these applications. The model is being 
actively used to support supply analysis with 
its suppliers and off-takers.

Figure 3 –  Results from the model (In representative units)
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