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Find optimal preventive maintenance time using linear
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Abstract

Preventive maintenance is of great importance in the maintenance of machines and
prevent the sudden discontinuation of the devices. The main objective of this research
is to determine the optimal time for preventive maintenance. The research depended
on the linear programming method in estimating the optimal period of preventive
maintenance. The study was carried out at the Neuroscience Hospital Where the study
of the stops that affect the medical devices through the records of the hospital and
through the collection of data on the site was selected device anesthesia device and
Ventilator and monitor and sterilization device as it recorded the highest failures
compared to the rest of the devices and In this research, linear mathematical model
was formulated and solved in Win-QSB and the results were shown The cost of
maintaining an anesthesia machine is 2,500.00 million dinars every five months. The
cost of maintenance of the ventilator is 350,000 thousand dinars every seven months.
The cost of maintenance of the monitor is 100,000 thousand dinars every eight
months. The cost of maintaining sterilization apparatus is 500,000 Thousand dinars
annually, every 12 months compared to the current reality of the hospital where the
anesthesia vehicle is maintained by changing the solutions every three months and
cost the hospital (5,000,000) million dinars, while Ventilator is maintained every two
months by changing the filter in the device and specialist entry Air and discharged to
the patient and withdraw moisture from it, where the cost of the hospital (1,050,000)
million dinars, as well as the monitor device is maintained by lubrication and
lubrication every 6 months and the cost of the hospital (200,000) thousand dinars and
sterilization device is maintained every 40 hours by the work Reset the device and the
filters in it are changed every month and this costs the hospital (60,000,000) million
dinars. We conclude from this that planning using the linear programming method is
better than the planning followed by the hospital in terms of maintenance of the
devices, where the cost of maintenance of the devices has been reduced and this
indicates the efficiency of the mathematical model.
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Min Z=
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15X6,4+0X7,1+15X7,2+30X7,3+20X7,4+0Xg,1+17Xg 2+ 11X5 3+20X5 4+0Xo,1+15X9 2+50X0 3
+33X9 4+22X10,1+29X102+21X10,5+22X10,4+6X11,1+33X11,2+30X 1 3+ 18X 4+11X0 1+
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X117+ X0, 1+ X314 X4, 1+Xs,1+X6,1+X7,1+Xg,1+Xg,1+X 10,1+ X1 1,17 X121 = 2,500,000
X121 X0 0+ X530+ X451 Xs5 2+ X6 2+ X7, Xg 2+ X9 2+ X 0,27 X11 21X 12,2 = 350,000
X131 X031 X3,5+ X434 X531 X6 3+ X7,3+ X5 34 X9, 3+ X 0,3+ X 11,3+ X 2,3 = 100,000
X141 X044 X3 4+ X4 4+ X5 4+ X6 41 X7 4+ X5 41 X9 4+ X 10,47 X1 1,4+ X124 = 500,000
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14:48:07 | I Saturday I September I 30 I 2017 | I -
Decision Solution Unit Cost or Total Reduced Basis Allowable Allowable
| Variable Value Profit c[j) Contribution Cost Status  Min. c(j) Max. cj)
1| xn 0 19.0000 0 19.0000 at bound 0 M
2| x21 0 28.0000 0 28.0000 at bound 0 M
3| x3 0 46.0000 0 46.0000 at bound 0 M
T X41 0 14.0000 0 14.0000 at bound 0 M
T X51 2.500.000.0000 0 0 0 basic -M 0
6| X61 0 0 0 0 atbound 0O M
7| xn 0 0 0 0 atbound 0 M
8| x81 0 0 0 0 atbound O M
9| X9 0 0 0 0 atbound O M
10| X101 0 22.0000 0 22.0000 at bound 0 M
F X111 0 6.0000 0 6.0000 at bound 0 M
ﬁ X121 0 11.0000 0 11.0000 at bound 0 M
13| x12 0 20.0000 0 5.0000 at bound 15.0000 M
14| x22 0 28.0000 0 13.0000 at bound 15.0000 M
15| x32 0 20.0000 0 5.0000 at bound 15.0000 M
16| x42 0 23.0000 0 8.0000 at bound 15.0000 M
W X52 0 27.0000 0 12.0000 at bound 15.0000 M
'ﬁ X62 0 27.0000 0 12.0000 at bound 15.0000 M
ﬁ X72 350,000.0000 15.0000 5.250,000.0000 0 basic -M 15.0000
20| xs82 0 17.0000 0 2.0000 at bound 15.0000 M
21| x92 0 15.0000 0 0 at bound 15.0000 M
22| X102 0 29.0000 0 14.0000 at bound 15.0000 M
23| X11.2 0 33.0000 0 18.0000 at bound 15.0000 M
24| X122 0 35.0000 0 20.0000 at bound 15.0000 M
25| x13 0 16.0000 0 5.0000 at bound 11.0000 M
E X23 0 28.0000 0 17.0000 at bound 11.0000 M
ﬁ X33 0 46.0000 0 35.0000 at bound 11.0000 M
E X43 0 27.0000 0 16.0000 at bound 11.0000 M
29| 53 0 32.0000 0 21.0000 at bound 11.0000 M
30| x63 0 32.0000 0 21.0000 at bound 11.0000 M
31- X73 0 30.0000 0 19.0000 at bound 11.0000 M
31| x73 0 30.0000 0 atbound 11.0000 M
32| X83 100.000.0000 11.0000 1,100.000.0000 0 basic M 16.0000
33| x93 0 50.0000 0 39.0000 at bound 11.0000 M
34| X103 0 21.0000 0 10.0000 at bound 11.0000 M
i X11.3 0 30.0000 0 19.0000 at bound 11.0000 M
i X12.3 0 31.0000 0 20.0000 at bound 11.0000 M
37| X4 0 30.0000 0 17.0000 at bound 13.0000 M
38| x24 0 21.0000 0 8.0000 at bound 13.0000 M
—3-9- X34 0 28.0000 0 15.0000 at bound 13.0000 M
F X44 0 20.0000 0 7.0000 at bound 13.0000 M
-4-1- X54 0 39.0000 0 26.0000 at bound 13.0000 M
H X64 0 15.0000 0 2.0000 atbound 13.0000 M
43| x74 0 20.0000 0 7.0000 at bound 13.0000 M
ﬂ X84 0 20.0000 0 7.0000 at bound 13.0000 M
E X94 0 33.0000 0 20.0000 at bound 13.0000 M
46| X104 0 22.0000 0 9.0000 at bound 13.0000 M
F X11.4 0 18.0000 0 5.0000 at bound 13.0000 M
E X124 500.000.0000 13.0000 6.500.000.0000 0 basic -M 15.0000
: Objective Function (Min.) = 12,850,000.0000 (Note: Alternate Solution Exists'!)
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