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Background

* Increase of oll price

« Concerns over green-
house gas emission
and air quality

o Alternative “Fuels” ey
— Renewable (e.g. solar, oo
wind energy) =)
— Hydrogen "
— Electrical o
— Non-fossil natural gas o
— Bio-diesel = ——
_ Bio-ethanol L e
””N“ TEEEEETE Source: U.S. EPA, 2008)
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 When traffic volume approaches road
capacity, travel delay increases dramatically!

Empirical “link-performance function” (BPR)




Congestion
and Delay

e # and

locations of « Feedstock supply
refineries and distribution

 Routes for biomass

Facility location transportation
problem







“Congestion” effect in supply chain design

— Congestion in logistics operations (McKinnon, 1999; Sankaran et al,
2005; Sankaran and Wood, 2007)

— Congestion due to customer gqueuing at service line (Desrochers et al.,
1995; Berman and Krass, 2001)

— Uncertainty or time dependency of travel cost (Hodgson, 1978; Bahatia
et al., 1998)

* Route choice under congestion -- Traffic assignment
— convex combination method (Frank &Wolfe, 1956; Sheffi, 1985)

— disaggregated simplicial decomposition method (Larsson and
Patriksson, 1992)

— origin-based assignment method (Bar-Gera, 2002)
— gradient projection method (Jayakrishnan et al. 1994)

* No existing model explicitly incorporates network traffic
congestion into the facility location problem

14






Outline

1. Motivation
Background
Problem description
Literature review

3. Numerical examples
— Test cases
-~ lllinois case study

4. Conclusions




Quantity of biomass at production
regions
Candidate refinery locations

Refinery capacity

Highway network configuration

Road capacity and link performance
function

Background traffic volume

 Number and location of refineries
» Supply allocation
» Biomass shipment flow pattern

* Network congestion










Minimize the total cost

} Link and path flow relationship

Fulfilling biomass shipment
demand

Throughput V; > O only if there is a
facility in candidate site j (Y. =1 )

Refinery capacity constraint

Integrality and non-negativity
constraints
















Branch-and-Bound Framework

 Branch and bound algorithm -
(B&B) is applied to reduce the b”(;l;?] d”(lej’g)f'
residual gap

* The problem at each node can be Y. =1
solved by either Linear
programming (LP) relaxation or
LR

Y,1=0

 Whenever the lower bound of a Yno=1
node >= UB of the original
problem, trim the branch
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’ "Trjfif?lffic J
C . Assignment

Problem ‘

J: total candidate location nodes, J': unsearched variable set




J: total candidate location nodes, J': unsearched variable set
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