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Abstract

Purpose: The complex conditions prevailing in the industries and the increasing costs of production equipment and machinery
and competitiveness in gaining market share, show the role and importance of production planning and maintenance with other
parts of the industry. Integrating such decisions can take fundamental steps to reduce costs and increase quality. Maintaining
and creating the continuity of production activities depends on accurate and correct planning of production, maintenance
activities and how to support these processes. The need for integration and coherence in the simultaneous planning of such

activities causes a lack of rework and parallel wotk and obstacles and delays and inconsistencies at different levels of production.

Methodology: In this research, a two-objective mathematical model of production planning and repairs with limited
resources is presented in conditions of uncertainty.

Findings: The results of comparing accurate and meta-innovative solutions show the improvement in the company's
products and the optimal use of material and human resources. Sensitivity analysis also shows that the failure rate of the machine
before and after preventive maintenance has a great impact on the value of the objective function of the mathematical model.
The results show that the average error of the ant algorithm is only 3%. This is while the average solving time in GAMZ is
45,000 seconds, while the average solving time of the ant algorithm is about 354 seconds.

Originality/Value: This shows that the ant algorithm has a very small amount of error with much less time and therefore
the efficiency of this solution method can be well explained.
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Table 2- Limits of values related to various parameters of the mathematical model.
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Table 3- DE fuzzy of values related to various parameters of the mathematical model. 3
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Table 4- Department 1 schedule per day and each shift from the planning horizon.
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Yeoedad Vodd Voad boadl;,,

5,8 56 3,7,10 V59,
5,7 05,6 6,7 Y s,
7,10 5,6 6,9 ABTY)
5,6 7,10 5,6 39,
5,7 5,6 7,8 0 59,
7,10 5,6 2,6 7 39
3,7 567 5,6 Y 39,
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Table 5- Department schedule 2 for each day and each shift from the planning horizon.
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4,10 3,9 3,4 7 39,
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Table 6- Department 3 schedule per day and each shift from the planning horizon.
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4,3 2,8 2,8 V38,
1,2 2,8 1,8 AT}
1,8 1,2 7,8 ¥ 58,
2,8 1,8 2,7 ¥ 39,
2,6 2,8 1,4 0 39,
1,8 2,7 1,8 7 39,
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Table 7- The value of the response variable in the Taguchi technique for ants.

Algorithm parameters  Response

Run order . .

P, Pnue N-Pop Max-iteration ACO
1 1 1 1 1 21.98
2 1 2 2 2 33.79
3 1 3 3 3 28.91
4 2 1 2 3 27.83
5 2 2 3 1 26.47
6 2 3 1 2 15.55
7 3 1 3 2 48.05
8 3 2 1 3 19.34
9 3 3 2 1 20.02
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Table 8- Predetermined value of ant parameters.
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Table 9- Results of solving sample problems with GAMS and Ant algorithm.
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e 0lat GAP (%)
Swapl  Jeply dasab ool

PR1 6880 125 66880 57.7 0%

PR2 3520 3720 103520 179.827 0%

PR3 47540 46820 151710 263.8 3%

PR4 95648 61240 201140 394.9 3%

PR5 94958 266420 319950 567.4 5%

PR6 24430 266420 236770 664.7 5%
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Figure 1- Computational time of performing mathematical model with accurate and meta-heuristic method.

SIS slogs )l sy 9 Ol ot 5 (510885 sl Julos -0-Y

5 Shpend 5 (61385 3l B SV Terble ol SRl oo i e bl 53 S5SE Olioe (g 40 5308 gl 31 i ol 53
YD G =Y %0 s s 2l ol 5SS m nlie jshate ) (6l 5 gbi e 413 Dl e 5 (513655 3 Ly ol S oo
O3 ) bl 53l Sl Jelos 0 Bogs o s W 5 V0 gl ol 0 5158 s b e O a5 oiasls i
Sy 53 N Jgdm a5 L .>;|>onJ‘AUJ,uﬁ,u\)luaw\j;‘bu:iug_;:;\,fcgy«{}g\“}YL;La‘}i.:. Aas e
) o S e (e & e b Sl (Dl e 5 eSS ) 3 SV Teble oS F 5 e 53 gdao)s Yo talS
2 IV s 3 el oDl sy oo (SCes e 1 708 4 s Gl O Sl do)s Yo bl Sysan 3 pieen

V¢

3

[N

IobiSan 5 585

(oS

5 96,8,

-
&3

V=V taip \Y e e ul:m/a) I5'%) o)Lo.«:l N4 0y cs’.)l:l.gﬁ).ﬂ



Vo

(S35 00 33 S5 ke L

o5

J’uLgc..lJ

>

Cas

61Ky D pan 5 S 3,55, 6 e

03 5 g S Slde (S &y B b e Dl e 5 S IMESS ) e A e Sees Yo SRalS s
JM)@US.«.AJLLEJJ‘%;M;JMCUJ\M CHho s A\ L;‘:'-L"‘ Q))—».ﬁ
Slypass g (6,10455 31 S8 N Tralo (3 ¢ 5 el curpe Copuslins Sl -\ + Jga

Table 10- Sensitivity analysis of the coefficient of increase of machine failure rate before repairs and
maintenance.
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Table 11- Sensitivity analysis of failure rate reduction coefficient after repairs and maintenance.
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Figure 2- The effect of failure rate increase coefficient on the objective function.
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Figure 3- The effect of failure reduction coefficient on the objective function.
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