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Abstract

One of the principles of reliability engineering is to systematize the prioritization of assets based on conditions
and effective components in determining the degree of importance of assets. In this article, an attempt has been
made to firstly determine the effective components in the degree of importance and use statistical methods in
order to determine the desirability range of the importance classes, while emphasizing the importance of
reliability analysis and equipment life information, to show its application in the industry so that maintenance
and repair experts can use it in addition to analyzing equipment failure patterns, to make better decisions for
equipment maintenance. The main advantage of using analysis based on statistics and probability, such as
Weibull analysis, is its ability to provide relatively accurate analysis and damage prediction using a small
sample size. This feature helps to determine the solutions by finding the first signs of a malfunction and to
avoid incurring the cost of further malfunctions. In this article, the reliability of reciprocating compressor
cylinders in one of the petrochemical companies has been estimated using Weibull parameters, the periodicity
of preventive repairs has been determined, the order quantity of parts has been predicted, and the function of
the cylinders has been predicted after the repairs.
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Frequency Percent Valid Percent Cumulative Percent

Valid <=2.70 110 6.0 6.0 6.0
2.71-4.08 700 38.3 38.3 44.3
4.09-5.46 430 23.5 23.5 67.8
5.47-6.83 238 13.0 13.0 80.8
6.84-8.21 341 18.6 18.6 99.5

8.22+ 10 5 5 100.0
Total 1829 100.0 100.0

m 5l47-6l83 6.84-8.21 m
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Cylinder NO Shape Parameter  Scale Parameter  Coefficient

2A 1.4 6579 0.96
2D 1.2 7357 0.95
2F 14 5360 0.96
2E 0.8 4837 0.93
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Cylinder Shape Parameter  Characteristic
2F 5.38 9697
2D 2.84 11795
2A 3.78 12553
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B=45 0=10 MTTF = 9.1257 C=1 g=55 a=10 MTTF = 92320 C=1
cost | standard mm'xd cycgc %o of cost avg. cost | avg. cost cost | standard | standard cycle % of cost avg. cost | avg cost
ratio | optimal | MTBR reliability | reduction by CM by PM ratio | optimal | MTBR teliability | reduction by CM by PM

] M R(T,Y by PM Z(T-x) Ty ’ ™ R(T,*) by PM Z(T) FA]
Inl;::ul (x100) (Cﬁ) unit | (CAunit) cycle T,0 (x100) (C,/t.] unit | (C/Lunit)
2 1616 1240 0.7456 02094 02192 0.1733 2 16311 73812 09717 02481 02166 0.1629
4 59399 58390 0.9085 0.5020 04383 02183 4 62332 6.1634 09284 0.5451 04313 0.1971
6 52992 52447 09442 06291 06575 0.2439 6 56815 56430 09564 0.6678 0.6499 02159
] 49163 48801 09599 0.7006 08766 02625 ) 53413 $3l6d 0.9687 0.73%4 0.8666 02293
10 4.6466 4.6200 09687 0.7469 1.0958 027174 10 51015 5.0852 09755 0.7785 1.0832 02399
12 4444 44215 09743 0.7795 1.3150 02899 12 49202 4.9050 0.9200 0.8086 1.2998 02488
L] 42845 42614 09782 0.8039 151 0.3008 14 47112 47607 09830 0.8309 1.5165 02564
16 4. 1463 4.1322 09811 08229 1.7533 03104 16 46510 46424 09852 0.8482 17331 02631
18 40155 40232 0.9813 0.8382 1974 03192 18 45452 4.5361 0.9870 0.8620 1.9497 0.2691
20 3.9360 39253 0.9851 0.8507 21916 0.3271 20 44511 44451 09884 08732 2.1664 0.2746

o laibiwl Jalas (V) Ko

Ti =Ty 20 ()
= * —
0 S 05
és‘j )é
1
T* =Ty * Characteristic life * ] (7)

el 00 00ls Gialed y) Jgaz 50 ool Cews 4y bl gaiies gl Sl LB Jsox (g4, O4Ts sla yse

TS* solie dloe (F) Jgor

Cylinder Shape Parameter Cost Ratio T: Characteristic life T
2F 5.38 4.12 6.23 9697 6041
2D 2.84 4.12 5.42 11795 6393
2A 3.78 4.12 5.64 12553 7080
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Preventive
) Shape Avg Cost  Avg Cost by PM Strategy CM Strategy Cycle
Cylinder ) replacement o
Parameter by PM Corrective Cost Cost Reliability
Cost
2F 5.38 0.1971 0.4333 $80000 $15768 $34664 92%
2D 2.84 0.2764 0.4479 $80000 $22112 $35832 84%

2A 3.78 0.2516 0.4413 $80000 $20128 $35304 89%
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Cylinder Shape T=Average Life t £ 1 (i2 -1) 1 ((\/E)q) —1(p)) Results
Parameter time T 2°p B NT
2F 5.38 6041 8760 15 -0.5 0.4 1.3
2D 2.84 6393 8760 14 -04 0.7 1.6
2A 3.78 7080 8760 1.2 -0.5 0.5 13
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Cylinder Characteristic Life Shape Parameter ra+ E) MTTF=T
2F 9697.00 5.38 0.92 8941.05
2D 11795.00 2.84 0.89 10508.63
2A 3.7812553.00 3.78 0.90 11341.91
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2F 9697.00 5.38 0.3 0.90 1.82 0.19
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2A 3.7812553.00 3.78 0.3 0.11 1.86 0.26
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T2D T2A TO Probability Confidence Deviation
7900.161 7222.012 10000 27.27% 0.088175512 0.447628
1556.477 13940.59 10000
10671.05 7523.018 10000
9464.302 13953.42 10000
8766.058 8332.709 10000
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