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Research On Improving the stability of installed facilities(pipes) within the Oil Sand plant

Park, Min-woo* - Asif Rabea** + Lee, Sang—Yeob=x* - Hu, Jong—Wans*xx

Abstract: With the development of the plant industry, there has been an increasing frequency of major
accidents both domestically and internationally, emphasizing the importance of plant safety. Therefore, this study
aims to investigate measures to enhance the stability of piping, a key component within the plant. Upon
examining the piping, erosion, buckling, and fatigue emerged as significant risk factors among various potential
hazards, leading to their selection as the primary risk factors in this study. Identifying variables that can
collectively mitigate these factors, the study focuses on the material, thickness, and elbow angle of the piping.
The reference piping model is established as the pipeline connecting the Skim Tank and IGF within a 300BPD
oil sands modular plant in Yeoncheon, Gyeonggi-do. Utilizing the FEA analysis program ANSYS, the study
conducts a variable analysis for the identified risk factors. The results of the analysis, through comparison and
evaluation, provide evidence of the effectiveness of enhancing stability. It is observed that reducing the elbow
angle significantly improves erosion and buckling, while changing to a material with high yield stress most

significantly enhances stability when considering fatigue.
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Table 3. Strain life parameters

Muralidharan Manson's Modified Universal Slopes

Strength Coefficient (o) 375e+08
Strength Exponent(d) -0.090
Ductiity Coefficient(e ) 0955
Ductility Exponent(c) 0.575

Cyclic Strength Coefficient (%) 4.18e+08
Cyclic Strain Hardening exponent
() 0.16
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(¢) Inconel 617
Figure 12. M=ol =

(a) 4mm

(b) 8mm
Figure 13. =70l w2

=M ZEat

=2siMHnt

A () o] A

o
i
%
2
4
=X

(b) 45°
Figure 14. 429 ZtTof| w2 &4 Za}

433 TIEHNET 2 24

H23MEH, Hi: FJ2FHo| ARE ©
oA zERlE 2, UA deo= WA
) 2z} 20742cycle, 5257cycle, 29165cycle o]t}
UM A3 AN} FAsHA 2H A =T
o DEoyo] b Wty UA e YRS
o] 7} okt Table 102 Figure 159 3j4
2345 A Aotk

to B

Table 10. A =Zof w2 =4 D244

S 4 o2y
Carbon Steel 20742cycle
Stainless Steel 5257¢cycile

Inconel 617 29165cycle
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Table 11. S0l wE = T24YH

S 4 124y
5mm 20742cycle
4mm 18972cycle
8mm 23847¢cycle
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AR ALE 0EE HAY A A4 JEF
wol 2486lcycle ©]al, 45=E  WAT AL
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Table 12. WE P Zt=zo| o= FA n24HH

S 4 o2y
€RN° 20742cycle
60° 24861cycle
45° 27872cycle
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W 14.97% SVt en, AR AEE FaAH
< u) 34.37% Z715tgTh olE B3, AE5E FE
9ol g Ee YA FFoE wMANS o, 7t
2 A FY EHE LS T AT

(a) Carbon steel(Z|= Hi2 2&H)

(b) Stainless steel

(c) Inconel 617
Figure 15. M=Zof ut2 oz Hzn}

(b) 8mm
Figure 16. S0l w2 == A1}

(a) 60°

(b) 45°
Figure 17. A8 Zjzol = = 23|
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