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Feasibility Study and Optimization of
Combination and Scheduling of Crisis

. Vlanagement Projects
0lisbis ez Hadi Mokhtari'* ,Zahra Ghirbani ?

fidein  Abstract

he success in crisis management is reached when organizations consider preparedness as well as prevention.

This necessitates the organizations to adopt enhanced management principles, specifically project manage-
ment principles. It is well known that the implementation of preventive programs and projects of crisis manage-
ment are among the most vital measures to reduce crisis occurrence and its consequences. However, on the other
hand, resources of organizations and responsible authorities are limited and rational management seeks maximum
exploitation of these limited resources to counteract crisis. In this paper, the aim is feasibility study and optimiza-
tion of programs and projects of crisis management is such a way that not only allocated resources are sufficient,
but also the goals of crisis management are met satisfactorily. To this end, the optimization approach based on
mathematical programming is used. Two optimization models of crisis management including (1) optimization
of a combination of crisis management projects and (2 ) optimization of scheduling of crisis management projects
are proposed. The first model seeks selection of the best combination of crisis management projects from a list of
potential projects. While the second model suggests the best schedule of projects implementation. Both models
act in such a way that constraints on required resources and the logical relationship among projects are met, and
moreover, the cost of projects are minimized and goals of crisis management are reached. These models, as a con-
sulting system, help managers to adopt the best decision concerning crisis projects. Furthermore, the suggested
models are executed on a case study and the results are analyzed.
Keywords: Crisis Management, Projects Feasibility Study, Optimization, Scheduling
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X(7,3)  1.000
X(8,8)  1.000
X(14,4)  1.000
X(17,5)  1.000
X(18,1)  1.000
X(23,7)  1.000
X(26,2)  1.000
X(27,1)  1.000
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6. Mutually Exclussive Projects
7. Mandatory Projects

8. Complementry Projects

9. Project Start Time

10. Planning Horizon
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model:

sets:

project/1..28/:PWC, x;
resource/1l..3/:b;

irlink (project, resource) :a;
endsets

[0b]] min=@
sum (project (i) :PWC (1) *x (1)),

@for( resource(r): @
sum(project(i): a(i,r)*x(i) )
< Db(r) );

@sum(project (i) | i #1t# 17

D (x(1))) >=3;

@sum (project (i) | 1 #gt# 16
$(x(1))) >=5;

x(9)+x(28)=2*y;
@for (project(i): @bin(x(i)) ) ;
@bin (vy) ;

data:

PWC= 125 75 150 250 300 45 25 5 15
50 20 35 45 25 150 320 12 20 25 55
25 65 24 42 40 20 20 12;

b=30 45 350;

a=1l 3 35
25 25
6 10 50
2 12 75
15 125
2 6 15
2 10 5
2
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1. Net Present Worth (NPW)
2. Resource Consumption
3. Infrastructural Projects
4. Operational Projects
5. Dependent Projects



@sum (period(t) :x(21,t)) <= @ 3 15 10
sum (period(t) :x (10,t)); 38 35
@sum(period(t) :x(13,t)) + @ 4 12 10
sum (period(t) :x(27,t)) < =1; 59 20
@sum(period(t) :x(18,t)) + @ 4 6 25
sum (period(t) :x(19,t)) < =1; 2 6 15
@sum (period(t) :x(7,t))=1; 4 6 125
@sum (period(t) : (14 t))=1; 7 12 250
@sum(period(t) :x(9,t)) + @ 34 5
sum(period(t):x(28,t)) = 2*y; 2 3 15
@for (period(t) :@for (project(i): @ 33 10
bin(x(i,t)) ) ); 5 10 35
@bin (y) ; 6 14 15
1 5 40
data: 2 6 12
TT=12; ! T in model; 58 20
PWC= 125 75 150 250 300 45 25 5 15 4 7 35
50 20 35 45 25 150 320 12 20 25 55 2 5 12
25 65 24 42 40 20 20 12; 35 8
1 3 4;
d=2 4 2 28 2 211261824238 enddata
2 6 6 2 2422414 2;
Silwdingr Jio (sl Lingo 11.0 deliy 0S¥ Cowgay
b=9 6 8 2 42 4 64 10 2 4 ooy (s dicsle;
8610862688284 model :
80 50 80 80 65 40 100 75 35 95
25 40; sets:
project/1..28/:PWC, d;
a=l 3 35 period/1..12/;
2 5 25 resource/1..3/;
6 10 50 itlink (project,period) :x
2 12 75 irlink (project, resource) :a;
15 125 rtlink (resource,period) :b;
2 6 15 endsets
2 10 5
2 5 3 Av\
o . . o oled
3 15 10 [obj] min=@sum(project (i) :@ Slisbiy Lo
38 35 sum (period (t) :PWC (1) *x(i,t))); A
4 12 10 T
59 20 @for (project (i) : @sum(period(t): S
46 25 x(i,t) )<=1);
2 6 15 @for (project (i) : @sum(period(t):
4 6 125 t*x (i,t) ) +d(i) <= TT);
7 12 250 @for (period(t) :@for (resource(r) : @
34 5 sum (project(i): a(i,r)*x(i,t))< -
23 15 b(r,t))); 3%
IRt
33 10 @sum (period (t) :@sum (project (i) | i % %
5 10 35 #1td 17 :(x(i,t)))) >=3; oD
6 14 15 @sum(period(t) :@sum(project (i) | 1 %
15 40 fgt# 16 :(x(i,t)))) >=5; 3
2 6 12 @sum (period(t) :x(22,t)) <= @ '2
58 20 sum (period(t) :x(8,t)); ?
4 7 35 @sum (period(t) :x(23,t)) <= @ %
25 12 sum(period(t):x(8,t)); 3
35 8 @sum (period(t) :x(25,t)) <= @ i
13 4; sum (period(t) :x(8,t)); Y
enddata @sum (period(t) : x(26 t)) <= @ 2
sum (period(t) :x(8,t));
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