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Wiaste incinerator by Capacity600 t/d (219 kt/y)

Period

Description i t, t,

2 3 4

VPRE,,, (kwh) Yeuroon - -

VPRC,, (kh) Fhoen e ) 7
VPCm(kwh) RN Doyosoyons Devon,onn
VPReC,,, (kwh) - - Veprenenn

di,,, (kwh) VWyooopoen - -
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Wiaste incinerator by Capacity800 t/d (292 kt/y)

Period

Description t, t, ¢

2 3 4

VPREZ‘LZ‘t (kWh) Vooo oen B )

VPRcz‘u(k‘Nh) FONA e e _ B
VPCLLt(kWh) (2 A RIRER SE¥Ae,e e YT
VPReCos () - - VOXY e

diz‘u(kWh) VEXY . ,eee _ B
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Gas maker by Capacity 450 t/d(164 kt/y)

Period

Description t t t

2 3 4

VPRE,;, ;, (kwh) Yoouonn _ _

VPRC,,, (kwh) AR - -
VPCm(kwh) NAZREE O VS e ee A ZERES
VPReC, ) - - R AT TR

di,,  (kwh) AR A TIREE - -
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Description VPRC,;, (kwh) di;;, (kwh)
i=1 OA,eoeyone Yyoon,ons
i=2 YO,YA« - SN e
i=3 FYNE e YEE. ..o
i=1 FAyovoyenn VY, oee e
i=2 FOYA v VEXY oo
i=3 RAIRER VFE ..
i=1 YA, ve,ene TV, o0e,een
i=2 IR EREE YEXYe,o o
i=3 FYVFe e IARATIER
Biorefinery 2 . .
Biorefinery 1
80,000,000
70,000,000 60,000,000
e
40,000,000 40,000,000
30,000,000 30,000,000
20,000,000
10,000,000 20,000,000
0 10,000,000
0
o =2 2 =2 =1 =1 =1
| |
75,280,000 65,280,000 55,280,000 mVPRC| 58,000,000 48,000,000 38,000,000
p_r
di 6,320,000 16,320,000 26,320,000 wdi 2,000,000 12,000,000 22,000,000

V gy ozoVL yo dipy s b VPRC

70,000,000
60,000,000
50,000,000
40,000,000
30,000,000
20,000,000
10,000,000

Biorefinery 3

i=3 i=3 i=3
HVPRC 63,760,000 53,760,000 43,760,000
i 3,440,000 13,440,000 23,440,000

mVPRC

mdi

YY) e olRaVh e iy e LU VPRC Y, conles iz Y JSCS

KOV IWESET 11 R g L9
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Description

Electricity production costs

AOCC (Economic cost)

ecoff (Economic costs
and Investment costs)

enoff (Environmental costs)

soff (Social costs)

Dollars

(USD)

Y.OVV,0VY,) -7

\ENARRARYNG

VYOV, 57 N\ YA

AR R

Z, (inresilience costs) YAYY,YEA
Electricity production profit z VA e F Ao ees

resilience, < AAR

Resilience resilience, resilience, - AYD
resilience, < AYY
d, . (kwh) (5200000, 4000000,5800000,5000000)

Bioenergy demand i 0, (kih) (7072000,5440000,7888000,6800000)

Ay, (kih) (7557333.34,5813333.34,8429333.34,7266666.68)

55 P 5505 g5 el 05 13 6 pslols
e S 1 68l aiz o (sl St g0 oSV
e 6,5l el oS ey, K0 LmolS iYL
00 S5 AlSS an dazgi b aS cewl S& g jhe s (g00s
5 IAYD o IAAR) o8 WL 4 & 10 (5,9l gl

el gllas (+JAYY

di;, « resilience; s -v-#

59 oWl a0 P 15U s 58 yslols s
el o old yLas (F) IS 5 (A) Jgo

ol gl (Blsl e sl g st gloy cosgaowe

Y oBioVb jo dijy e b resilience; cowlus Judow 5l esal cass 4 s () Jauz

Description biorefinery | Production (KWh) di; ;. (kwh) resilience,
Waste s.. t/d vya ktly i=1 Fogenn, VY, oenyene NIVX
incinerator A-- t/d vav ktry i=2 AVeeyens VEXY o, JIAYD
Gas maker fo. t/d Vo ktly i=3 VR VLEF. .o SJAVY

S5 ez -V

56310l Pl 4 Glojen azgi o aas oo (lis Slidos
Pl u~°L-3 0y (§ A ald) g 5ll )l e g lul
el 0y a8t o elie ! 40 el pl 1l Cavon
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18,000,000
16,000,000
14,000,000
12,000,000
10,000,000
8,000,000
6,000,000
4,000,000
2,000,000

resilience
di resilience
mi=1 12,000,000 0.889
mi=2 16,320,000 0.875
i=3 13,440,000 0.877

Yora) ooVl jodiy, s Lresilience; el (Y) S0
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Abstract

Biomass supply chain network design decisions are the most important part of the strategic
level of supply chain management decisions, which include determining the location of
facilities, their number and capacity, their allocation to different resources and markets, and
the integration flow among facilities. An appropriate design has a significant influence on
flexibility, efficiency and consequently the performance of the biomass supply chain. In this
paper, a mathematical model with a robust optimization approach is presented to design a
resilient and sustainable biomass supply chain under uncertainty in bioenergy demand and
disruption in bioenergy refinery. By determining resilience factors and sustainability
indicators, the relationship between resilience factors was determined and then the resilience
factors were prioritized using fuzzy TOPSIS. Resilience factors with high priority are
considered in the mathematical model. The first objective function considers profit
maximization by considering all sustainability costs and the penalty of shortage or surplus of

bioenergy demand and minimizing resilience factors” . In addition, Robust method is
proposed to overcome the uncertainty in bioenergy demand and the results of model solving
with GAMS software are presented to show the model capability and sensitivity analysis of
basic parameters. One of the innovations of this paper is to provide a way to measure
resiliency based on the residual capacity after the disruption compared to before the
disruption, which is presented in the first constraint. Finally, the parameters in the
mathematical model are tested using a case study in the Organization of Renewable Energy
and Energy Efficiency through numerical, feasibility and applicability of the proposed
research approach. The obtained results show the valuable efficiency of the proposed model
in increasing the biomass supply chain performance.
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