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Contributions of our paper:

* In our paper, we did:

1. Develop comprehensive analysis on transnational natural gas
transportation systems' working process, reliance, stakeholders, reliability
and system's operation relationship.

2. Track the system's construction process, and analyze value and risks
in the process, try to use reliance relationship to stabilize value and limit
risks, then make the system to be reliability

« Contributions of our study:

1. Analyze commerical, industrial, and political challenges and risks'
influences on the target systems.

2. Provide the graph analysis methods to interpret sub-sections’
relationship among complicated systems.

3. Provide the idea to use the inner parts' reliance of comprehensive
industrial systems to limit external non-engineering risks.
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Research questions

What kinds of factors shape the relationship of each
sub-system of the gas transportation system?

What non-engineering challenges and risks we would
face when we build transnational gas transportation
systems? How to limit these challenges and risks?

How do we list and interprete those relationship and
risks?
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Research methods

Methods:

« Stakeholder analysis
» Casual-loop analysis
« System reliance analysis

« Shaping forces analysis
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Malaysia Peninsula Gas Utilisation Natural Gas Processing Q‘}’f/
Pipeline Transportation

https://favpng.com/png_view/transmission-tower-malaysia-peninsula-gas-utilisation-natural-gas-natural-gas-processing-
pxipeline-transportation-png/pM66ruww.

« Complicated energy products.
« Complicated energy transportations.
» Complicated stakeholders.
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The relationship before the system' constructions

Because of the complications of the system, before starting the construction,
we may have a prior map of the system's working process and stakeholders.

Technical engineering
information

Pipeline design
Pipeline construction
Pipeline operation

Construction companies +
local governments+ engineers

Safety and environment

~| OPS + OSHA »  Government |

Impact on the
community

Economic benefits

» | Benefits + Risks ~ | Government + local residents

y

Government + local residents

Revenues + employment
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Value adding process when the system is working

When the system is working, we expect that the current system could add more
value for providers(Gas company), controllers(Government), and
consumers(Gas consumers).

Facilitate the
lives of residents Improve
environmental
quality
Promote economic
development

Create profit for

/“J the company

/_\' Create job

opportunities

Improve quality
of life

Guarantee
personal safety

Cut costs
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However, after finishing the system constructions

 Different stakeholders will face their own risks in long-term
reliance of the gas transportation system.

* The external uncertainty and objective non-engineering
relationship could also become significant factors to bring
challenges and risks for the current gas transportation
system.
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Stakeholders' relationship
Interest Map of Stakeholders.

Ultimate Beneficiary
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Shaping Forces \7

Diplomatic relationship: Shaping export systems, shaped by export systems.

Industrial Production
System

Normal Commercial
Usage System

Gas

Transportation
System

Energy Production
System

export

|
|
|
|

Export System :
|
!| export
\

Liquefied petroleum gas (LPG) J
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Reliance

Reliance between gas transportation systems' sub-systems.

Normal Commercial
Usage System

[ Vehicle gas station ]

[ Commercials J
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Build reliable gas transportation system

We can use reliance relationship in gas transportation systems to limit these
non-engineering risks' effects.

Diplomatic
relationship

Industrial System

@ Employees
Income Product
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Strengthen the reliable gas transportation system

Casual Loop analysis for gas providers, the reinforcement (R) and balance
forces’ explanations (B), positive (+) and negative consequent effects (-) among
these factors.
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Discussions --- political risks for the price

Gasoline prices' fluctuations in the US.

U.S. All Grades All Formulations Retail Gasoline Prices
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Discussions --- high reliance risks for the price

Most of EU countries have high reliance for the transnational energy

transportation.

WHERE EUROPE GETS ITS GAS

Russia supplies about 40% of the natural gas to the
European Union overall, but many individual countries
receive a much higher proportion.
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The heavy reliance on energy
transportation systems increases the
non-engineering risks, such as
monopoly, and significant price
fluctuation.

The related stakeholders need a
third party organization to stabilize
the international energy supply and
price could make decisions to avoid
energy price’s huge fluctuations.

Build reliance relationship in different
consumers and sub-systems of the
gas transportation system could
lower these risks.

STEVENS INSTITUTE of TECHNOLOGY 16



Conclusions

* Stakeholders of natural gas transportation systems rely heavily on
each other, and the systems. The benefits groups may face more
specific risks when making the trade-off between system
construction and environment, customers living experience and gas
benefits. Those considerations bring more implementation
uncertainty and risks.

* Concerns from those challenges and issues need the natural gas
transportation system to be built long-term reliability and durable.

* Try to be aware of risks and avoid related severe consequences in
early gas transportation system-building stage could lead the whole
system become more stable and robust, and the system could
benefit more stakeholders in a very long term.
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Conclusions

* By building and strengthening the reliability relationship between
different sub-systems, stakeholders, and environments, the target
system could lower the risks.
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Limitations and Future work
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