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Abstract

In this thesis, we design and implement a resilient blood supply chain network under operational
risks and disruption such as facilities distruption, inventory loss, uncertainty, etc. We present a
multi-objective model that seeks to reduce costs in the network such as location cost,
transportation cost, inventory cost, etc., and maximize the fulfilled demands proportional to the
scores assigned to demand points. We develop strategies such as the fortification of facilities,
transfer the healthy inventories, backup suppliers, etc. that are in line with network design
resiliency and tailored to the goals of the chain. We then solve several small, medium and large-
size problems with e-constraint method using GAMS as well as the Lagrangian relaxation
algorithm. Next, we present a meta-heuristic algorithm, named Cross Entropy. We define and
solve different size problems using this algorithm and compare the results. The results show that
the e-constraint method is not capable of solving large-scale problems in a reasonable time.
Comparison of the three methods shows that the Lagrangian relaxation algorithm and Cross
Entropy algorithm performs better for the big size problems, which the software was unable to
find the solution. Furthermore, the Lagrangian relaxation algorithm and Cross Entropy
algorithm are able to find the answer in a reasonable time (find the answer efficiently), indicating

the reliability of the proposed algorithms.

Keywords: Blood Supply Chain Network, Operational and Disruption Risks, Resilience,
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