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Abstract

The important factors(thermodynamic, environmental, material) affecting erosion-corrosion
of carbon steel are simulated with computer program. The wear rate of pipings depends on a
complex interplay of many parameters. The most effective method to reduce the wear rate
was material improvement. The results would contribute to aid utilities where corrosion

damages have experienced because of wall thinning.
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Table 1 Input data for computer code
Case data Segment data Component data
amine source/operating material , diameter,
pH, oxygen line , line schedule/thickness, flow rate
source enthalpy or thermodynamic state,
quality, sink R/D, orientation, orifice size, valve
, coefficient, pipe length
TDAT, ,
inspection status




Table 2 Design conditions of piping segments

Line Temperature(°F) Pressure(psig) Enthalpy
Design Operation Design Operation (Btu/lbm)
SE1 300 292 150 50 262
SE2 390 293 400 315 263
SE3 390 363 400 315 336
SE4 450 365 1550 1153 339
SES5 450 434 1550 1153 413
SE6 450 434 1550 1153 413

Table 3 Test conditions of components for computer simulation

Test Amine type pH Oxygen Material No. of
No. (ppb) hours
1 ammonia 9.0 5 A234WPB 10000
2 ammonia 9.3 A106Gr.B,C
3 ammonia 9.5 5 A234WPB, A106Gr.B,C,

A335 P2, A335 P11,

A335 P22
8,10,15, A234WPB,
20,50,100 A106Gr.B,C,
4 ammonia 9.8 5
5 ammonia 10

6 morpholine 9.5




Table 4 Effect of geometry code on wear rate of components

Line Component Geometry Wear rate
code* mils/year
SE2 elbow 2 9.5
elbow 1 7.4
pipe 52 6.2
pipe 60 5.6
pipe 58 5.2
pipe 67 4.9
SE4 elbow 2 7.9
elbow 1 6.1
pipe 52 5.1
pipe 57 5.1
pipe 58 4.3
SE6 pipe 52 2.3
pipe 58 1.9
pipe 9 1.3

* CHECMATE Computer Program

User's Manual NSAC/145L[12]

Table 5 Calculated pH of ammonia and morpholine using the FRAMONA Code at 145

pH(25°C) 9.0 9.3 9.5 9.8 10
pH ammonia 6.325 6575 | 6.753 | 7.031 | 7.222
(145°C) morpholine 6.537 6.836 | 7.037 | 7.338 | 7.538
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Fig. 1 Flow chart of computer code
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Fig.2 Current wear rate of components contained in segments
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Fig. 3 Effect of flow rate on wear rate of a elbow component
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Fig. 4 Effect of temperature on wear rate of a elbow component
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Fig. 5 Effect of dissolved oxygen on wear rate of a elbow component at pH 9.5(ammonia)
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Fig. 6 Effect of amines on wear rate of a elbow component at SE2
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