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P=Design Pressure (psi Or Mpa)

5= Allowable Stress (Table A1B31.3)

E=Joint Efficiency (Table 302.3.4 B31.3)

" =weld joint strength reduction factor per para.302.3.5 (&)
Y= coefficient from Table 304.1.1, valid fors< D/6and for materials
shown. Thevalue of ¥ maybe interpolated for intermediate temperatures

Fort = D/6,
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Pressure Design Thickness |:>t:PD/2$E |:>

P/SE > 0.385

t>d /6

recuires special

Table 6&—Minimum Thicknesses for Carbon and Low-alloy Steel Pipe

consideration.

Default Minimum Structural Thickness for Mimimum Alert Thickness for

NFS Temperatures < 400 °F (205 *C) Temperatures < 400 *F (205 *C)
in. (mm) in. {mm)
T210 1 0.07 (1.8) 0.08 (2.0)
1782 0.07 (1.8) 0.0%9 (2.3)
2 0.07 {1.8) 0.10 {2.5)
3 0.08 (2.0) 0.11 (2.8)
4 0.09 (2.3) 0.12(3.1)
Glo 18 0.11(2.8) 0.13(3.3)
2010 24 0.12(3.1) 0.14 (3.6)

Thickness= Max( MAT, MRT)
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t = PD/2SE = 600x14/2x20000x1 = 0.21In = 5.33mm
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3,5 maens0.875 1 1) 00 dslone Calbes sl .S Ll

t; =5.33/0.875=6.1mm
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APl Recommended Practice 576, : Inspection of Pressure-relieving Devices
API Standard 579-1/ASME FFS-1,: Fitness-For-Service
APl Recommended Practice 580,: Risk-based Inspection
APl Recommended Practice 583,: Corrosion Under Insulation
APl Recommended Practice 584,: Integrity Operating Windows
API Standard 598, :Valve Inspection and Testing

ASME BPVC, Section IX,: Welding and Brazing Qualifications
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a) internal visual inspection,

b) on-stream inspection,

c) thickness measurement inspection,
d) various NDE examinations,

e) external visual inspection,

f) vibrating piping inspection,

g) supplemental inspection
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Table 1—Recommended Maximum Inspection Intervals

Type of Circuit Thickness Measurements Visual External
Class 1 Syears 5 years
Class 2 10 years 5 years
Class 3 10 years 10 years
Class 4 Optional Optional
Injection points & Jyears By class
Soil to Air Interfaces ® — By class

b WS @ axgi b gyl G sl 0)90 Y Jga
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Table 2—Recommended Extent of CUl Inspection Following Visual Inspection for Susceptible Piping?d

At Damaged Insulation Locations At Non-damaged Locations
Pipe Class Approximate Amount of Examination Approximate Amount of CUI Inspection
with NDE or Insulation Removal at Areas | with NDE or Insulation Removal at Areas
with Damaged Insulation without Damaged Insulation®
1 75 % 50 %
2 50 % 33 %
3 25 % 10 %
4 Optional Optional
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- i e | et T . .
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Thickness Profile — bm
L thethicknessin. (mm)atthe samelocationas
thet, ., measured durationprevious
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R:emaining Life Calculations

actual ‘required

Remaining Life (Years) =

COrrosion rate

toctus=  the actual thickness, in. (mm) measured at the time of
inspection for a given location or component.

teauies= the actual thickness, in. (mm) atthe same location or the

component at the t ., measurement, computed by the design
formulas (e.g pressure and structural ) before corrosion
allowance and manufacturer’s tolerance are added.

t= L&M_ 2(Corrosion Ratexl,,eryal)
t ( Thickness of next inspection)
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Corrosion Rate (inYear) = (tinitial — tactual)> =(0.37-032)3 = 0.01
in/vear

B T -
[ . o o

Data Amount F.eference
Design Pressure Temperature 300psi 2040C Isam;fg; and
Pine D - NP5 16, Standard [sometric and
tpe Lescrption Weight, A106-B PMS
. . e . ASME
Outside Diameter of Pipe, D 161n B36.10
i . ASME B313
o)
Allgwable Stress 20000 Pst Table Al
Longitudinal Weld 10 ASME B31.3
Efficiencv, E ’ Table 30234
Thickness Determined From .
. 0.32in
Inspectionitzzra)
Initial Thickness(First 0.37in
Fecord) -

e J

=

)

1=

mohandes—iran.com



wazg b Jlod 5lam osle Bl cubre wid salys plxil w5k " loaze can] Jho & 4l a9 b
Ay 0t YV IN & Fo,65 #5

thext = 0.32in — (2x5x0.01in)= 0.22in
oo e 43 DO+ PSI L il o] JLo & b g o 000 5Lid 5iSTas ouile Bl Cusles 4 azgi by oyl iy

Pl sl (28,3 S 50 pslate 4y gy iy Al B 050 p0 s rals lp ¥ po (58,5 L 0 ]
Saab 0 et 0iledl yee aal 3l plinn Wl gom w3 plxl ey a5 cwl APLST0 o lastsl

(MAWP=2SEt/D)=(2x20000x1x0.22)/16 = 550psi
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5 deg (Typ) . o X .
r > (a) For single curvature shells (cylinders)
[ e~ ; A ) 50t R,
\ [ Percent extreme fiber elongation = — | - Ti
\ R, R,
1] Note (1) (b) For double curvature (heads and spherical shells),

75 deg 1o 35 deg (Typ) -
' = Y . / '\.‘ R-
Percent extreme fiber elongation = —| 1 ===} %
R, R,)

@) Note (2 Ie) Note () w h(‘ re
R; final centerline radius, mm (in.)
i %, / , R, original centerline radius, mm (in.). (Radius
) — { equals infinity for flat plate.)
' plate thickness, mm (in.)
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Type B Sleeve

Sleeve /
End fillet weld )/ |
177

N

! » Longitudinal weld seam

{butt weld only.
Overlapping side strip
not allowed.)

Carrier pipe

“
;

a

End fillet weld ~\ o

g

Mo Backing Strip Backing Strip Backing Strip Overlapping
and With No Side Strip
Relief Groove Relief Groove (Not Allowed)
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Fa = 30x0.55x138 =2277 N/mm
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Fig. 1 Example of a Mechanical Clamp
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v'direct curent voltage gradient (DCVG)
v'pipe coating holiday survey

vIntelligent Pig
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975 Soil Resistivity
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v Pipe-to-soil Potential Survey

v Pipe Coating Holiday Survey

v Soil Corrosively

v External and Internal Inspection Intervals

v Leak Testing Intervals
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Table 4—Frequency of Inspection for Buried Piping

Without Effective Cathodic Protection

Soil Resistivity Inspection Intendal
{ohm-cm) {years)
<2 000 3
2000 to 10,000 10
>10,000 15
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