
Sandia National Laboratories is a multi-program laboratory managed and operated by Sandia Corporation, 
a wholly owned subsidiary of Lockheed Martin Corporation, for the U.S. Department of Energy's National 

Nuclear Security Administration under contract DE-AC04-94AL85000.
WECSsim Funded by NETL.  Pictures for illustrative purposes.  SAND2012-3396P. 5/2012.

The Sandia’s Natural Gas LDRD and 
the Natural Gas Initiative is an effort to 
understand the long-term implications 
of the natural gas supply shock, its 
propagation, and the effects of different 
policies and regulations. The project 
aims to develop a multi-model, multi-
timescale spatially-based framework to
represent the NG network evolution, as 
it is affected by the decisions of  
investors, consumers, and regulators. 
The NG network operations are represented by an existing NG network model, developed at Sandia 
(GAM). The long-term investment and consumption decisions 
will be represented by an agent-based model integrated with 
GAM. The NG supply is modeled by a system dynamics 
framework. The key feature of our approach is the ability to 
represent the effects of the decisions made by multiple 
independent entities (LNG exporters, regulators…) and the 
resulting potentially path-dependent and non-linear NG system 
evolution. The Figures 1. and 2. represent respectively the 
interactions and the time scales modeled. The main challenge 
to the project is to acquire the data on the investment decisions
and consumption choices and to quantify the associated 
uncertainty for a set of scenarios. To date, we have 
demonstrated the approach on an example the LNG exports 

scenario and evaluated its possible effects on the current NG 
network state and operations.
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Figure 1. A partial outline of possible effects of allowing LNG exports. This 
diagram represents the effects on price and supply and the effects on possible 
competing uses of NG.

Figure 2. Model components operating on 
different time scales.
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