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Abstract: In this paper, regarding the importance of biomass energy and biofuel, a new
mathematical model of a biomass supply chain network has been presented aimed to
maximize profits, the number of jobs, and reliability. Regarding the uncertainty of some of
the parameters of the problem, the new robust optimization method was used and the results
showed a reducing effect of uncertainty rate on the total net profit and reliability. MOPSO,
NSGA II, and MOGWO algorithms were used to solve sample problems of larger size.
Hence, 15 sample problems of larger size were designed and the model of a sustainable
biomass chain network was solved using the above algorithm. The results of this model and
comparison of indicators (means of objective functions, spacing index, distance index from
the ideal point, max-domain index, number of Pareto solutions index and computational time)
with MOPSO, NSGA II, and MOGWO algorithms show rapid convergence and high
efficiency of MOPSO algorithm in solving the problem of a sustainable biomass supply chain
network.

Introduction: The main goal of this research is to provide a new mathematical model of a
biomass supply chain network to maximize profits, the number of jobs, and reliability.

Materials & Methods: Regarding the uncertainty of some of the parameters of the problem,
the new robust optimization method was used and the results showed a reducing effect of
uncertainty rate on the total net profit and reliability. MOPSO, NSGA II, and MOGWO
algorithms were used to solve sample problems of larger size. Hence, 15 sample problems of
larger size were designed and the model of a sustainable biomass chain network was solved
using the above algorithm.

Results & Discussion: The results of this model and comparison of indicators (means of
objective functions, spacing index, distance index from the ideal point, max-domain index,
number of Pareto solutions index and computational time) with MOPSO, NSGA II, and
MOGWO algorithms show rapid convergence and high efficiency of MOPSO algorithm in
solving the problem of a sustainable biomass supply chain network.
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Conclusions: The results of solving the problem on larger sizes showed the very high
efficiency of the MOPSO algorithm compared to other algorithms.

Keywords: Biomass Supply Chain, Probable Robust Optimization, Meta-Heuristic Algorithm.
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Inputs:

K : Set of sources
J: Set of depots

P: Set of Product
Dem;j, : Demand on depot j of product p

Capy, : Capacity of source k
T - Transportation cost of one unit of product from source k to depot j
v(K +17): Encoded solution
Xyip : Quantity of shipment between source k and depot j
Sip Shortage of depot j of product p
Yy : Opening of a center at location k
Step). Forp=\toP

Select a node onlzargmax{v(k), ‘v’keK}, soZYk =1
k
StepY. While|{d}|<1

Select a node on d = arg max{v(k),k € K}
If|{d}| =1 then v (k —1)=-, VkeK,leL
Jl,keK,leL
Cap(k_l):, vkeK,leL

Tr(k_l)J = inf, V_] S

Stepy. While v(|k|+j)#-,Vje]
Step¥. ijp =-, S_]p =-, VjEJ,kEK,pEP

Steps. Select a node based on 1 = arg max {V(p), pelK|+|T

b, VielkeK

Steps. Ifl €k a source is selected kK =1
Then j* = arg min {Trkj | v ( J) # } , Vjel select a depot with minimum cost
Else 1 € j a depot is selected j>l= =1

Thenk~ = arg min {Trkj |v(k)=# } , Vk e K select a source with minimum cost
Stepv. Update demands and capacities
Xk*j*p =min (Capk* , Dernj*p + Sj*p )

Capk* = Capk* - Xk*j*p

Dem x+ =Dem x +S_* — X xx
ip jp Jp kjp

StepA. If Capk* =- then V(k* ) =

If Dem » =- then v(j*)z.
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Stepa. IfZijp >. then Y} =\
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