
VIII-1: Shell Thickness
ASME VIII-1 UG-27, UG-28

Description:

Design Data:
#NAME? P [psi] - interior design pressure

-55 MDMT [°F] - minimum design temperature

RT-1 RT - radiography level

0.00 c [in] - corrosion allowance
0.0625 UG16b [in] - minimum wall per UG-16(b)

Material Data:
Material

S [psi] - allowable stess at design temp

B Curve - MDMT curve

20.00 D [in] - outside diameter

4.25 tn [in] - nominal wall thickness

UTP [%] - undertolerance of material

0.0696 Ma [in] - mechanical allowance (i.e. threading)

Variables:

1 E [in] = long seam efficency 1.00

2 t [in] = tn-c-(tn*UTP)-Ma ~ thickness with all allowances removed 4.25-0-(4.25*0)-0.07 = 4.1804

3 ti [in] = tn-c ~ thickness with corrosion removed 4.25-0 = 4.2500

4 nt [in] = tn-(tn*UTP) ~ thickness with undertolerance removed 4.25-(4.25*0) = 4.2500

5 Ri [in] = (D/2)-ti ~ inside radius with corrosion removed (20/2)-4.25 = 5.7500

Internal Pressure:

6 ta [in] = P*(D/2)/(S*E+0.40*P) ~ App. 1-1 #NAME? 1.0491

7 tb [in] = P*Ri/(S*E-0.60*P) ~ UG-27(c)(1) #NAME? #NAME?

8 tr [in] = MAX(MIN(ta,tb)+c,UG16b+c) #NAME? #NAME?

9 Checkt = tr<=nt #NAME? 1.0491

10 trI [in] = P*Ri/(S*1-0.60*P) ~ E =1 for nozzle calculation #NAME? #NAME?

Minimum Design Temperature: UCS-66

11 mTemp [°F] = interp("TUCS66",tn,Curve)~ MDMT per curve Interp(TUCS66,4.25,B) 91.0000

12 Es = IF(E<0.8,0.8,E) ~ E* per figure UCS-66.2 note 3 IF(1<0.8,0.8,1) = 1.0000

13 SR = (ta*Es)/(nt-c) (1.049*1)/(4.25-0) = 0.2468

14 TR [°F] = interp("FUCS661",SR,"RF")  ~ MDMT reduction Interp(FUCS661,0.247,RF) 140.0000

15 MDMTmax [°F] = MAX(mTemp-TR,-55) ~ material maximum MDMT MAX(91-140,-55) = -49.0000

16 CheckMDMT = MDMTmax<=MDMT -49<=-55 = Error
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Description:

Design Data:
#NAME? P [psi] - interior design pressure

-55 MDMT [°F] - minimum design temperature

RT-1 RT - radiography level

0.00 c [in] - corrosion allowance
0.0625 UG16b [in] - minimum wall per UG-16(b)

Material Data:
Material

S [psi] - allowable stess at design temp

D Curve - MDMT curve

20.00 D [in] - outside diameter

4.25 tn [in] - nominal wall thickness

UTP [%] - undertolerance of material

0.0696 Ma [in] - mechanical allowance (i.e. threading)

Variables:

1 E [in] = long seam efficency 1.00

2 t [in] = tn-c-(tn*UTP)-Ma ~ thickness with all allowances removed 4.25-0-(4.25*0)-0.07 = 4.1804

3 ti [in] = tn-c ~ thickness with corrosion removed 4.25-0 = 4.2500

4 nt [in] = tn-(tn*UTP) ~ thickness with undertolerance removed 4.25-(4.25*0) = 4.2500

5 Ri [in] = (D/2)-ti ~ inside radius with corrosion removed (20/2)-4.25 = 5.7500

Internal Pressure:

6 ta [in] = P*(D/2)/(S*E+0.40*P) ~ App. 1-1 #NAME? 1.0491

7 tb [in] = P*Ri/(S*E-0.60*P) ~ UG-27(c)(1) #NAME? #NAME?

8 tr [in] = MAX(MIN(ta,tb)+c,UG16b+c) #NAME? #NAME?

9 Checkt = tr<=nt #NAME? 1.0491

10 trI [in] = P*Ri/(S*1-0.60*P) ~ E =1 for nozzle calculation #NAME? #NAME?

Minimum Design Temperature: UCS-66

11 mTemp [°F] = interp("TUCS66",tn,Curve)~ MDMT per curve Interp(TUCS66,4.25,D) 25.0000

12 Es = IF(E<0.8,0.8,E) ~ E* per figure UCS-66.2 note 3 IF(1<0.8,0.8,1) = 1.0000

13 SR = (ta*Es)/(nt-c) (1.049*1)/(4.25-0) = 0.2468

14 TR [°F] = interp("FUCS661",SR,"RF")  ~ MDMT reduction Interp(FUCS661,0.247,RF) 140.0000

15 MDMTmax [°F] = MAX(mTemp-TR,-55) ~ material maximum MDMT MAX(25-140,-55) = -55.0000

16 CheckMDMT = MDMTmax<=MDMT -55<=-55 = Ok
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