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3. Bio-oil transport by pipeline: A techno-
economic assessment

Abstract:

Bio-oil, produced by fast pyrolysis of biomass, has high
energy density compared to ‘asreceived’ biomass. The study
assesses and compares the cost of transportation ($/liter
of bio-oil) of bio-oil by pipeline and truck. The fixed and
variable cost components of transportation of bio-oil at a
pipeline capacity of 01- m®/day and to a distance of 1 - - km
are -,-£7$/mvand -1 7-) $/mr/km, respectively. Pipeline
transportation of bio-oil costs less than transportation by
liquid tank truck (load capacity ¥+ m¥) and super B-train
trailer (load capacity 1- m¥) above pipeline capacities of
). ++ and V- - m¥/day, respectively. When transportation
distance is greater than 1- - km, bio-oil must be heated at
booster stations. When transporting bio-oil by pipeline to
a distance of ¢ - - km, minimum pipeline capacities of 11-
and 7--- mv/day are required to compete economically
with liquid tank trucks and super B-train tank trailers,

respectively.

4. Risk analysis for oil & gas pipelines: A
sustainability assessment approach using
fuzzy based Bow-Tie analysis

Abstract

Vast amounts of 0il & gas (O&G) are consumed around the
world everyday that are mainly transported and distributed
through pipelines. Only in Canada, the total length of
km, which is
the third largest in the world. Integrity of these pipelines
is of primary interest to O&G companies, consultants,
governmental agencies, consumers and other stakeholder
due to adverse consequences and heavy financial losses in
case of system failure. Fault tree analysis (FTA) and event
tree analysis (ETA) are two graphical techniques used to

perform risk

analysis, where FTA represents causes (likelihood) and
ETA represents consequences of a failure event. ‘Bow-tie’
is an approach that integrates a fault tree (on the left side)
and an event tree (on the right side) to represent causes,
threat (hazards) and consequences in a common platform.
Traditional ‘bow-tie” approach is not able to characterize
model uncertainty that arises due to assumption of
independence among different risk-events. In this paper,
in order to deal with vagueness of the data, the fuzzy logic
is employed to derive fuzzy probabilities (likelihood) of
basic events in fault tree and to estimate fuzzy probabilities
(likelihood) of output event consequences. The study also
explores how interdependencies among various factors
might influence analysis results and introduces fuzzy utility
value (FUV) to perform risk assessment for natural gas
pipelines using triple bottom line (TBL) sustainability
criteria, namely, social, environmental and economical
consequences. The present study aims to help owners
of transmission and distribution pipeline companies
in risk management and decision-making to consider
multidimensional consequences that may arise from
pipeline failures. The research results can help professionals
to decide whether and where to take preventive or
corrective actions and help informed decision-making in
the risk management process. A simple example is used to

demonstrate the proposed approach.
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1. Numerical simulation of a buried hot
crude oil pipeline under normal operation

Abstract:

A physical model is proposed to study the heat transfer
and oil flow of a buried hot oil pipeline under normal
operation. With certain physically reasonable assumptions,
the governing equations for the thermal analyses are
derived. An approach combining unstructured-finite-
volume and finite difference methods is applied to solve
the governing equations, in which the soil domain was
discretized by unstructured grids. Numerical simulations
in a wide range of operating conditions are conducted.
The operating conditions cover ¢ months (April, May,
June, October and November) with throughputs ranging
from 10,- -V tons per day to 1V,£0) tons per day and outlet
temperatures varying from ¢ -1 °C to 1£,A °C. Measured data
are provided for comparison. A good agreement between
numerical simulations and field measurement suggests that
the proposed numerical scheme is a suitable method to
simulate the heat transfer and oil flow of buried hot crude
oilpipelines. We also analyze a number of influential factors
on the temperature distribution of oil along the pipeline.

2 Attacks on oil transport pipelines in
Nigeria: A quantitative exploration and
possible explanation of observed patterns

Abstract:
In countries with insufficient investments in infrastructure
and weak environmental governance, oil leakage from
pipelines often occurs as a result of poor management and
maintenance. Nigeria hasits share of such incidents, butalso,
itsuffersalarge number of deliberate attacks (‘interdictions’)
on oil pipelines. Often these attacks are accompanied by oil
theft, carried out by well-equipped professionals and/or at
a smaller scale by opportunistic local residents. The causes
of these attacks, and the extent of subsequent damage to
local communities and the environment, are obscured by
a complex web of stakeholders, claims and actions. Any
efforts to mitigate the negative impacts of interdiction on
the environment and people require a better understanding
of its spatiotemporal pattern of occurrence. This article
presents a first quantitative and regional exploration of the
problem of oil pipeline interdiction in Nigeria. It illustrates
geographic patterns through choroplethic and bivariate
GIS (Geographical Information Systems) map overlays.
‘We examine interdiction statistics, identify spatiotemporal
patterns and discuss correlations with socioeconomic
factors. Findings include: (a) strong negative correlation
between pipeline interdiction and poverty; and (b)
significant

differences in the pattern of interdiction occurrence

statistically and  non-statistically mean
amongst the five geographic regions. Finally, we highlight
the need for much better data collection and reporting for
the mitigation of the negative socio-environmental impacts

of interdiction incidences.
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