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Summary :
Maintenance is one of the most important topics that has received and continues to receive great

attention by most organizations at present, and the desire of those in charge of the senior management
in these organizations is to reveal the aspects that cause damage and sudden stop of machines, which
makes them pay attention to maintenance operations adopted by these facilities and from this point of
view, The idea of this study came to show the role played by planning for maintenance operations in
its preventive and curative sections, which contribute to reducing these damages and their times.

Through this research, we presented a set of quantitative methods adopted in planning and
scheduling maintenance work, and we were able, through the study at the Mineral Water Corporation
in Saida, to know the maintenance function in this institution, and based on the size and nature of the
damages that the production equipment is exposed to, we chose the linear programming method based
on the ( WIN-QSB ) program for planning maintenance work, which shows us how important it is in
knowing the maintenance times and reducing the downtime of this equipment and thus increasing their
productivity, which improves the production process.

The results were that the total cost of maintaining the devices is 6,745,000 DA, compared to the
total cost used by the institution, 7,435,000 DA, as the mathematical model provides a financial
savings of 690,000 DA.

keywords :
Maintenance, planning, quantitative methods, linear programming, Saida Mineral Water Foundation.
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X1,X2,X3, X450, X12 lysiialls g8 jayi g
D gl &y |

*

Min[Z] = 11X 4 + 19X 5 + 20X, 3 + 25X 4 + 10X5 1 + 20X, 5 + 21X; 5 + 28X, 4 + 19X34
+24X3, + 23X33 + 30X34 + 17X41 + 11X, 5 + 25X, 3 + 29X, 4 + 11X5,
+ 8Xs, + 28Xs 3 + 35X5 4 + 15X41 + 20X4 2 + 24X4 3 + 27X 44 + 24X 4
+ 18X, + 26X5 3 + 29X, 4 + 32Xgq + 20Xg, + 18Xg3 + 29Xg4 + 27X9 1
+28Xg, + 23Xg3 + 27Xg 4 + 25X104 + 14X 102 + 26X103 + 21X104 + 26X111
+15Xq12 + 22X113 + 29X114 + 22X121 + 11X125 + 23Xq23 + 31X124

B sl e dag jhal) 398l LI
N dlua 42lS 458
X111+ X21+X31 +X41+Xs51+X61+X71+Xg1 +X01 + Xq01 + X111 + X121 =105.000
X12+X22+X32+X42+ X5+ X62 +X72 +Xg2 + X9z + X102 + X112 + Xq22 =116.000

X13+ X33 +X33+Xy3+X53+ X3+ X73+Xg3+ Xg3+ X403 + X113 + X123 =119.000

X14+X24+X34+X44+X54+X64+X74+Xgs +Xo4 +Xq04 + X114 + X124 =125.000

: Blad) e Lyl LIV
X1, X2, X3, X4, X5, X6, X7, X3, X9, X190, X11, X12 = 0
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Glleall Ergay clandaiy Galal) zalind) alatiuly da)¥) 53l diluall il dalall byl Jil e
P OSEIL age i) dall oly A5V bl (uSay Win-QSB

id) daw dua (19) &,
19:02:00 | | Wednesday | June | 02 | 2021 | | -
| Decision Solution Unit Cost or Total Reduced | Basziz Allowable Allowable |
Yariable Yalue Profit c[j) Contribution Cost Statuz | Min. cfj] Max. clj]
1] =1 ] 11.0000 ] 1.0000 at bound | 10,0000 M
2 =2 1] 19,0000 1] 11.0000 at bound 8.0000 M
3 3 ] 20,0000 ] 2.0000 at bound  18.0000 M
4| =4 ] 25,0000 ] 40000 at bound | 21.0000 M
5 b 105 0000000 10,0000 |1 050 000D,0000 ] basic 0 11.0000
3 b 1] 20,0000 1] 12,0000 at bound 8.0000 M
7 =7 ] 21.0000 ] 3.0000 at bound  18.0000 M
8 =8 ] 28.0000 ] 7.0000 at bound  21.0000 M
9] =9 ] 190000 ] 9.0000 at bound | 10,0000 M
10| 1o 1] 24,0000 1] 16,0000 at bound 8.0000 M
11| X1 ] 23.0000 ] 5.0000 at bound  18.0000 M
12| x12 ] 30,0000 ] 9.0000 at bound | 21.0000 M
13| x13 ] 17,0000 ] 7.0000 at bound | 10,0000 M
14| 14 ] 11.0000 ] 3.0000 at bound | 8.0000 M
15| XI5 ] 25,0000 ] 7.0000 at bound  18.0000 M
16| X186 ] 290000 ] 8.0000 at bound  21.0000 M
17| x17 ] 11,0000 ] 1.0000 at bound | 10,0000 M
18| 18 116 D0D0,00DO0  8.0000 928 D00.0000 ] basic 0 11.0000
19| x19 ] 28.0000 ] 10,0000  at bound 180000 M
200 x20 ] 350000 ] 14,0000  at bound 210000 M
21| %21 ] 15,0000 ] 0000  at bound | 10,0000 M
22| w22 ] 20,0000 ] 12,0000 at bound 8.0000 M
23| %23 ] 24 0000 ] 6.0000 at bound  18.0000 M
24| 24 ] 27.0000 ] 6.0000 at bound  21.0000 M
25| x5 ] 24, 0000 ] 14,0000  at bound 10,0000 M
26| %26 ] 18.0000 ] 10,0000  at bound 8.0000 M
27| xe7 ] 26,0000 ] 8.0000 at bound  18.0000 M
28| x28 ] 290000 ] 8.0000 at bound  21.0000 M
29| x29 ] 32,0000 ] 22,0000  at bound 10,0000 M
30| %30 ] 20,0000 ] 12,0000 at bound 8.0000 M
31| X3 119 0000000 18,0000 |2 142 000.0000 ] bazic 0 20,0000
32| X332 ] 290000 ] 8.0000 at bound  21.0000 M
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19:02:00 | | Wednesday June 02 2021 -
23 =23 0 24 0000 0 60000 at bound 18,0000 M
24| w24 0 27.0000 0 6.0000 at bound  21.0000 M
25| ®25 0 24 0000 0 14,0000 at bound 10,0000 M
26| X26 0 18,0000 0 10,0000 at bound 8.0000 M
27| xo7 0 26,0000 0 8.0000 at bound 18,0000 M
28| 28 0 29,0000 0 8.0000 at bound  21.0000 M
29| =29 0 32.0000 0 22.0000 at bound 10,0000 M
30| 30 0 20,0000 0 12,0000 at bound 8.0000 M
31| X* 119 000,0000 18,0000 2142 000,0000 0 basic 0 20,0000
32| =32 0 29,0000 0 8.0000 at bound  21.0000 M
33| =33 0 27.0000 0 17.0000 at bound 10,0000 M
34| X34 0 28.0000 0 20,0000 at bound 8.0000 M
35| X35 0 23,0000 0 0000 at bound 18,0000 M
36| %36 0 27.0000 0 6.0000 at bound  21.0000 M
37| =37 0 25,0000 0 15,0000 at bound 10,0000 M
38| x38 0 14,0000 0 6.0000 at bound 80000 M
39| x39 0 26,0000 0 8.0000 at bound 18,0000 M
40| =40 125 000,0000 21,0000 2 625 0000000 0 basic 0 25.0000
41| xX41 0 26,0000 0 16,0000 at bound 10,0000 M
(42|  x42 0 15,0000 0 7.0000 at bound 80000 M
43| =43 0 22.0000 0 40000 at bound 18,0000 M
44| w44 0 29,0000 0 8.0000 at bound  21.0000 M
45| %45 0 22.0000 0 12,0000 at bound 10,0000 M
(46| X46 0 110000 0 3.0000 at bound 80000 M
47| w47 0 23.0000 0 5.0000 at bound 18,0000 M
48| =48 0 31,0000 0 10,0000 at bound 21.0000 M
] Objective Function (Min.]1= |6 745 0000000
] Left Hand Right Hand Slack Shadow Allowable Allowable
Constraint Side Direction Side or Surpluz | Price  Min. BRHS [ Max. RHS
ER C1 105 000,0000 »= 105 000,0000 0 10,0000 0 M
2| C2 116 0000000 = 116 0000000 0 8.0000 0 M
3| C3 119 000,0000 »= 119 000,0000 0 18,0000 0 M
4 | C4 125 000,0000 »= 125 000,0000 21.0000 0 M -
: A e il

£

X2.1=105.000 , X52=116.000 ,Xs.3=119.000 ,X104=125.000

o 1 ( X21=105.000 ) o)) (x5 descssall BgaY Ailia Y dadll 2350 da DA e 1

+ O3 105.000 Zecsgall CilS3g (gl IS oo Souffleuse Dlgs dilua i

o &l ((X52=116.000 ) of ¢ Aesnsdall Bpgad Ailpua Y ot 2 35a¥) Ja Pl (e 2
Ol 116.000 Lecsiall CalSsg jgdl ded JS < Bouchonneuse lea dilua <y

O s (( Xea=119.000 ) o a8 Fescssall Bgal Dloa B il 2 35a) Ja P& 0 .3
O3 119.000 dscsgall CilSiy Hgd) Auld JS oo ettiquetteuse lgs Lilua iy

O @ (( X1045125.000 ) ¢ 0 Aesssiall Bigal il @i sl 235aN) da DA e 4
s 125.000 Geswsall CalSss 4ol 10 US oa fardeauleuse Sl dilua <y
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