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ABSTRACT : This research has suggested a method to select pipe wall thickness by application of
the value engineering to reduce the cost and quantity that are major part of construction materials.
This research shows that the application of value engineering reduces the cost of piping materials by
optimizing pipe wall thickness while maintaining process flow date of design pressure and design
temperature. Based on this knowledge, the application of the value engineering will lead to the cost
reduction and quantity reduction by effective selection of pipe wall thickness. The application of the
value engineering will help the EPC companies to win a contract in the overseas plant market.
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Table 1 Detail design conditions for the application of value
engineering

Low Temperature Carbon Steel

Basic Material Tialkled Ploe

Flange Rating Group 1.3 Material

Limit (ASME B16.5 Code)

Rating 1500

Outside diameter (D) 30 inch / 762.0 mm

Welded Pipe, ASTM A671 Group.

Pipe Grade CCB0 Class.22(—46DEG C)

Welding Neck Flange, A350
Flange Group .LF2 Class.1
ASME B16.5 Code

Corrosion allowance (A) | 3 mm

Mill tolerance (M) 0.125
Weld factor (E) 1.0
Coefficient (Y) 0.4

20,000 psi @ below 100 T

Stress value (S)
20,000 psi @ below 212 °F

Pressure : 85.5 bar / 1240 psig

Operating
Temperature : 70 C / 158 °F

Pressure : 171bar / 2480 psig

Line design condition
Temperature : 85 C / 185 °F
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Table 2 Hydrostatic test package format of piping for the

application of value engineering

(4]

Line No.

30°—17FL307—39N

Material /rating

Low temperature carbon
steel class 1500

Break point
quantity

30x24 :3
30x16 : 2
30x8 2

30x1.5 : 3
30x0.75: 4

Operating
pressure (bar)

85.5 bar

Line design
pressure (bar)

171 bar

Test pressure
(bar)

256.5 bar

Operating
pressure

turnaround time

15min

Line condition
pressure

turnaround time

15min

Test pressure

turnaround time

30min

Drain turnaround

time

120min

Result

acceptable
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Table 3 Comparison table for pipe wall thickness applied value engineering

. ety | o Guantty | Difference
Item (inléﬁ) Material Specification (A) ®)
Thickness Thickness Thickness
(mm) (mm) (mm)
Pipe 26 LTCSA671—-CC60—CL.22EFWW 25.40 15.88 -9.5
Pipe 30 BELTCSEFWAG71—-CC60CL.22 33.32 30.18 -3.1
Pipe 36 BELTCSEFWAG71—-CC60CL.22 41.28 35.71 -5.6
Pipe 48 BELTCSEFWA671—-CC60CL.22 50.80 49.00 -1.8
Pipe 28 LTCSA671—CC60—CL.22EFWW 33.32 30.18 -3.1
Pipe 30 LTCSA671—-CC60—CL.22EFWW 41.28 34.93 -6.4
Pipe 42 LTCSA671—-CC60—CL.22EFWW 46.03 40.49 -55
Pipe 30 ALLOY A691—11/4CR—CL.22 EFW BE B36.10M 34.93 22.23 -12.7
Pipe 36 ALLOY AB91—11/ 4CR—CL.22 EFW BE B36.10M 40.00 25.40 -14.6
Pipe 30 LTCSA671—CC60—CL.22EFWW 74.62 57.00 -17.6
Pipe 36 LTCSA671—-CC60—CL.22EFWW 88.90 68.00 -20.9
70 #2zHES
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Table 4 Comparison table for piping material quantity by applying value engineering

Original bill of Revised bill Difference
[tem Size Material Specification quantity.(A) of Quanti.ty(B) (C:B—/.\)
(inch) Total weight Total weight Total weight
(ton) (ton) (ton)
Pipe 26 LTCSA671—-CC60—CL.22EFWW 472 262 =210
Pipe 30 BELTCSEFWAG71—CC60CL.22S2W 551 301 —250
Pipe 36 BELTCSEFWAG71—-CC60CL.22S2W 2,972 2,489 —483
Pipe 48 BELTCSEFWAB71—-CC60CL.2252W 18 17 -1
Pipe 28 LTCSA671-CC60—CL.22EFWW 2,099 1,910 —189
Pipe 30 LTCSA671-CC60—CL.22EFWW 2,128 1,914 —214
Pipe 42 LTCSA671—-CC60—CL.22EFWW 537 469 —68
Pipe 30 ggé?gM A691—-11/4CR-CL.22 EFW BE 118 76 —1
Pipe 36 glélé‘?gMAGM —11/ 4CR-CL.22 EFW BE 827 534 —003
Pipe 30 LTCSA671-CC60—CL.22EFWW 20 16 -4
Pipe 36 LTCSA671-CC60—CL.22EFWW 308 241 —67
Total 10,050 8,229 —1,821
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Table 5 Comparison table for piping material costs with application of value engineering in the a project.

Size . o Original bill of | Revised bill of Diﬁierence

Item (inch) Material Specification quantity (A) Quantity(B) (C=B-A)
Price (USD) Price (USD) Price (USD)
Pipe 26 LTCSA671—-CC60—CL.22EFWW 798,740 505,856 —292,884
Pipe 30 BELTCSEFWAG71—-CC60CL.2252W 669,265 609,193 —60,072
Pipe 36 BELTCSEFWAB71—-CC60CL.2252W 3,494,552 3,042,483 —452,069
Pipe 48 BELTCSEFWAGB71—-CC60CL.2252W 23,932 23,120 -812
Pipe 28 LTCSA671—-CC60—CL.22EFWW 3,571,564 3,250,989 —320,575
Pipe 30 LTCSA671—-CC60—CL.22EFWW 3,353,493 2,858,436 —495,057
Pipe 42 LTCSA671—-CC60—CL.22EFWW 792,879 692,954 —99,925
Pipe 30 ALLOY A691—11/4CR—CL.22 EFW BE B36.10M 272,126 176,125 —96,001
Pipe 36 ALLOY AB91—11/ 4CR—CL.22 EFW BE B36.10M 1,847,264 1,192,596 —654,668
Pipe 30 LTCSA671—-CC60—CL.22EFWW 33,242 26,176 —7,066
Pipe 36 LTCSA671-CC60—CL.22EFWW 487,611 381,480 —106,131
Total 15,344,668 12,759,408 —2,585,260
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