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Sanpl e Vessel

PV Elite 2008 Licensee: KEDKEP CONSULTI NG, | NC.

Fil eName : ASME Cal culations Rev 2 ------coommmomaaaooono

Warni ngs and Errors Step: 0 10:01a Jul 20,2008

Cl ass From To : Basic E enent Checks.

C ass From To: Check of Additional Elenent Data

There were no geometry errors or warnings.

PV Elite 2008 ¢1993-2008 by COADE Engineering Software
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PV Elite 2008 Licensee: KEDKEP CONSULTI NG

FileNane : ASME Calculations Rev 2 ----------ommommooomoo
1 10:0l1a Jul 20,2008

I nput Echo St ep:

PV Elite Vessel Analysis Program: Input Data

Sanpl e Vessel

Design Internal Pressure (for Hydrotest)
Desi gn Internal Tenperature

Type of Hydrot est

Hydr ot est Posi tion

Proj ection of Nozzle from Vessel Top
Proj ection of Nozzle from Vessel Bottom
M ni num Desi gn Metal Tenperature

Type of Construction

Speci al Service

Degr ee of Radi ography

M scel | aneous Wi ght Percent

Use Hi gher Longitudinal Stresses (Flag)
Select t for Internal Pressure (Flag)
Select t for External Pressure (Flag)
Select t for Axial Stress (Fl ag)

Sel ect Location for Stiff. R ngs (Flag)
Use Hydrotest Allowable Unnodified

Consi der Vortex Shedding

Performa Corroded Hydrotest

Is this a Heat Exchanger

User Defined Hydro. Press. (Used if > 0)
User defi ned MAWP

User defi ned MAPnc

Load Case
Load Case
Load Case
Load Case
Load Case
Load Case
Load Case
Load Case
Load Case
Load Case 10
Load Case 11
Load Case 12
Load Case 13
Load Case 14
Load Case 15
Load Case 16
Load Case 17
Load Case 18
Load Case 19

O©CO~NOUITAWNPE

W nd Desi gn Code

Desi gn Wnd Speed

Exposure Const ant

| nportance Fact or

Roughness Fact or

Base El evation

Percent Wnd for Hydrotest

Use Wnd Profile (Y/N)

Danmpi ng Factor (Beta) for Wnd (QOpe)
Danpi ng Factor (Beta) for Wnd (Enpty)
Danmpi ng Factor (Beta) for Wnd (Filled)

1060. 0
200

UG99-b Not e [34]

Hori zont al

0. 0000

0. 0000

-10

Wl ded
Unfired Steam
RT 3

20.

gZZ-<ZZZZ-<

0. 0000
0. 0000
0. 0000

NP+EWW +FW-BW
NP+EWEE+FS+BS

NP+OWM-W +FW-BW
NP+OM-EQ+FS+BS
NP+HW-H
NP+HW-HE

| P+OMW +FW-BW
| P+OMEQ+FS+BS

EP+OM-W +FW-BW
EP+OMEQ+FS+BS
HP+HW-H
HP+HW-HE

| PHV\E+EW

| P+WF+CW

| P+VOrOW

| P+VE+OW

| P+VF+CW

FS+BS+l P+OW

FS+BS+EP+OW

No W nd Loads
112. 65
C

0. 0000
33.

0. 0100
0. 0000
0. 0000

kPa
C

mm
mm
C

kPa
kPa
kPa

K hr



Sanpl e Vessel

PV Elite 2008 Licensee: KEDKEP CONSULTI NG,

FileName : ASME Calculations Rev 2 @ -------mmmmmmmm oo
I nput Echo Step 1 10:01a Jul 20,2008
Sei smi ¢ Design Code No Sei smic
Desi gn Nozzle for Des. Press. + St. Head Y
Consi der MAP New and Cold in Noz. Design N
Consi der External Loads for Nozzle Des. Y
Consi der Code Case 2168 for Nozzl e Des. N
Mat eri al Database Year Current w/ Addenda or Code Year
Complete Listing of Vessel Elements and Details:
El emrent From Node 10
El enent To Node 20
El enent Type Elliptical
Descri pti on LEFT HEAD
Di stance "FROM' to "TO' 60.000 mm
I nside D aneter 2250.0 mm
El ement Thi ckness 18.000 mm
Internal Corrosion Al owance 3.0000 mm
Nomi nal Thi ckness 20.000 mm
External Corrosion Al owance 0.0000 mm
Design Internal Pressure 1060.0 kPa
Desi gn Tenperature Internal Pressure 200 C
Desi gn External Pressure 0. 0000 kPa
Desi gn Tenperature External Pressure 70 C
Effective Diameter Miltiplier 1.2
Materi al Name SA-516 70
Al l owabl e Stress, Anbient 137.90 N m2
Al l owabl e Stress, Operating 137.90 N mmM2
Al |l owabl e Stress, Hydrotest 235.81 N mmM2
Material Density 0. 007833 kg/cmt3
P Nunmber Thi ckness 31.750 mm
Yield Stress, Operating 224.70 N mmM2
UCS-66 Chart Curve Designation B
Ext ernal Pressure Chart Nane Cs-2
UNS Nurrber K02700
Product Form Pl ate
Efficiency, Longitudi nal Seam 1.
Efficiency, Crcunferential Seam 0.85
Elliptical Head Factor 2.
El ement From Node 10
Detai |l Type Li qui d
Detail ID STEAM
Dist. from"FROM Node / Offset dist 0. 0000 mm
Hei ght/ Length of Liquid 2250.0 mm
Density of Liquid 0.0010000 kg/cmt3
El ement From Node 10
Detai |l Type Nozzl e
Detail ID Central Support
Dist. from"FROM Node / Offset dist 0.0000 mm
Nozzl e D aneter 250. mm
Nozzl e Schedul e D N4. O
Nozzl e d ass 0
Layout Angl e 0.
Bl i nd Flange (Y/N) N
Wi ght of Nozzle ( Used if > 0) 0. 0000 kgf
Grade of Attached Fl ange None

Nozzl e Matl

SA-106 B



Sampl e Vesse

PV Elite 2008 Licensee: KEDKEP CONSULTI NG,

FileNanme : ASME Cal cul ations Rev 2
I nput Echo

El enent From Node
Detai |l Type
Detail ID

1 10:01a Jul 20,2008

Dist. from"FROM Node / (Ofset dist

Nozzl e D aneter

Nozzl e Schedul e

Nozzl e d ass

Layout Angle

Bl i nd Flange (Y/N)

Wei ght of Nozzle ( Used if >0 )
Grade of Attached Fl ange

Nozzl e Matl

El enent From Node
Detai |l Type
Detail ID

Dist. from"FROM Node / (Offset dist

Nozzl e D areter

Nozzl e Schedul e

Nozzl e d ass

Layout Angle

Bl i nd Flange (Y/N)

Wei ght of Nozzle ( Used if >0 )
Grade of Attached Fl ange

Nozzl e Matl

El enent From Node

El enent To Node

El erent Type

Descri pti on

Di stance "FROM' to "TO'

I nside D ameter

El enent Thi ckness

Internal Corrosion A lowance

Nomi nal Thi ckness

Ext ernal Corrosion A | owance

Design Internal Pressure

Desi gn Tenperature Internal Pressure
Desi gn External Pressure

Desi gn Tenperature External Pressure
Effective Dianmeter Miltiplier

Mat erial Nane

Efficiency, Longitudi nal Seam
Efficiency, Crcunferential Seam

El enent From Node
Detai |l Type
Detail ID

Dist. from"FROM Node / Offset dist

Hei ght/ Length of Liquid
Density of Liquid

El ement From Node

El enent To Node

El erent Type

Descri pti on

Di stance "FROM' to "TO

I nside D aneter

El ement Thi ckness

I nternal Corrosion A lowance
Nomi nal Thi ckness

10
Nozzl e
Manway
630. 00

400.

D N4. O
0

180.

N

0. 0000
None
SA- 36

10
Nozzl e
DRAI N
1100.0
52.

D N4. O
0

207.

N

0. 0000
None
SA- 36

20

30

Cyli nder
Cyli nder
1000. 0
2250.0
20. 000

3. 0000
20. 000
0. 0000
1060. 0
200

0. 0000
70

1.2
SA-516 70
0.85
0.85

20

Li qui d
WATER

0. 0000
2250.0

0. 0010000

30
50
Fl at

TUBESHEET
125. 00
2200.0
125. 00

3. 0000
125. 00

33

kgf

33

333333

<}

o o
O'UO'U
QD

33333
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PV Elite 2008 Licensee: KEDKEP CONSULTI NG

FileNane : ASME Calculations Rev 2 ----------ommommooomoo
1 10:0l1a Jul 20,2008

I nput Echo Step:

Ext ernal Corrosion A | owance

Design Internal Pressure

Desi gn Tenperature Internal Pressure
Desi gn External Pressure

Desi gn Tenperature External Pressure
Effective Dianmeter Miltiplier

Materi al Name [ Nor mal i zed]
Efficiency, Longitudi nal Seam
Efficiency, Crcunferential Seam

Fl at Head Attachment Factor

Smal | dianeter if Non-Crcul ar

El enent From Node

Detai |l Type

Detail ID

Dist. from"FROM Node / (ffset dist
Nozzl e D aneter

Nozzl e Schedul e

Nozzl e d ass

Layout Angle

Bl i nd Flange (Y/N)

Wei ght of Nozzle ( Used if >0 )
Grade of Attached Fl ange

Nozzl e Matl

PV Elite 2008 ¢1993-2008 by COADE Engineering Software

0. 0000
1060. 0
200

0. 0000

70

1.2
SA-516 70
1.

1.

0. 33000001
0. 0000

30

Nozzl e
CENTRAL SUPPORT
0. 0000
250.

D N4. O

0

0.

N

0. 0000
None
SA-106 B

mm
kPa
C
kPa
C

33

kgf



Sampl e Vesse

PV Elite 2008 Licensee:
ASME Cal cul ati ons Rev 2

Fi | eNane :

KEDKEP CONSULTI NG,

Internal Pressure Cal cul ations

Element Thickness, Pressure, Diameter and Allowable Stress :

| | Int
Fromj To | + L
LEFT HEAD|
Cylinder|
TUBESHEET

. Press |
ig. Hd |
kPa |
1082. 09 |
1082. 09 |
1082. 09 |

Nom nal
Thi ckness
mm
20. 0000
20. 0000
125. 000

Element Required Thickness and MAWP :

I I Desi gn
Fromj To | Pressure |
| kPa |
LEFT HEAD| 1060. 00 |
Cyli nder| 1060. 00 |
TUBESHEET]| 1060. 00 |
M ni mum

MAWP: 1255.917 kPa, limited by: TUBESHEET.

M A WP.
Cor r oded
kPa
1809. 14
1728.51
1255.92
1255. 917

Internal Pressure Calculation Results :

ASME Code, Section VIII, Division 1, 2007

Total Corr

Al | owance
mm

3. 00000

3. 00000

3. 00000

M A P.
New & Col d
kPa
2202.75
2061. 71

3 10: 01a Jul 20,2008
Element | Al owable |
D aneter | Stress(SE)|
mm | N mtr2 |
2250. 00 | 137.900 |
2250.00 | 117.215
2200. 00 | 137.900 |
Actual | Required |
Thi ckness | Thickness |
mm | mm |
18. 0000 | 11. 8588 |
20. 0000 | 13. 4720 |
125.000 | 115. 260 |

1348. 96
1348. 962

Elliptical Head From 10 To 20 SA-516 70, UCS-66 Crv. B at 200 C

LEFT HEAD

Thickness Due to Internal Pressure [Tr]:

(P*D*K)/ (2*S*E-0.2*P) Appendi x 1-4(c)
(1082. 092*2256. 0000*3. 00) / (2*137. 90* 1. 00- 0. 2*1082. 092)
8.8588 + 3.0000 = 11.8588 mm

Max. Allowable Working Pressure at given Thickness, corroded [MAWP]:
Less Operating Hydrostatic Head Pressure of 22.092 kPa

(2*S*E*t)/ (K*D+0.2*t) per Appendix 1-4 (c)
(2*137.90*1. 00*15. 0000)/ (1. 00*2256. 0000+0. 2* 15. 0000)
1831.235 - 22.092 = 1809. 143 kPa

Maximum Allowable Pressure, New and Cold [MAPNC]:
= (2*S*E*t)/(K*D+0.2*t) per Appendix 1-4 (c)
= (2*137.90*1.00*18. 0000)/ (1. 00*2250. 0000+0. 2* 18. 0000)

2202. 748 kPa

Actual stress at given pressure and thickness, corroded [Sact]:

81.486 N nmm

(P*(K*D+0. 2*t) )/ ( 2* E*t)
(1082. 092* (1. 00* 2256. 0000+0. 2* 15. 0000) ) / ( 2* 1. 00* 15. 0000)

2

Required Thickness of Straight Flange = 11.894 mm

Percent El ongation per UCS-79

Mn Metal Tenp.
Mn Metal Tenp.
Mn Metal Tenp.

w o inpact per UCS-66
at Rqd thickness (UCS 66.1)[rat 0.59]

w o inpact per UG 20(f)

(75*t nonl Rf ) * (1- R / Ro)

3.887 %

-11 C

-34 C

-29 C

Cylindrical Shell From 20 To 30 SA-516 70 , UCS-66 Crv. B at 200 C
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PV Elite 2008 Licensee: KEDKEP CONSULTI NG | NC.

Fil eName : ASME Cal culations Rev 2 ------mmmmmmmmmaa oo
Internal Pressure Calcul ations Step: 3 10: 01a Jul 20,2008

Cylinder

Thickness Due to Internal Pressure [Tr]:

(PPR/(S*E-0.6*P) per UG 27 (c)(1)

(1082. 092%1128. 0000)/ (137. 90* 0. 85- 0. 6*1082. 092)
10. 4720 + 3.0000 = 13.4720 nmm

Max. Allowable Working Pressure at given Thickness, corroded [MAWP]:
Less Operating Hydrostatic Head Pressure of 22.092 kPa

(S*E*t)/ (R+0.6*t) per UG 27 (c) (1)

(137.90*0.85*17. 0000)/ (1128. 0000+0. 6*17. 0000)

1750. 606 - 22.092 = 1728.514 kPa

Maximum Allowable Pressure, New and Cold [MAPNC]:
(S*E*t)/ (R+0.6*t) per UG 27 (c)(1)

(137.90*0. 85*20. 0000) / (1125. 0000+0. 6*20. 0000)
2061. 710 kPa

Actual stress at given pressure and thickness, corroded [Sact]:
(P*(R+0.6%t))/ (E*t)

(1082. 092*( 1128. 0000+0. 6*17.0000) )/ (0. 85* 17. 0000)
85.239 N mt'2

Percent El ongation per UCS-79 (50*tnom Rf)*(1-Rf/Ro) 0.881 %

Mn Metal Tenp. w o inpact per UCS-66 -7 C
Mn Metal Tenp. at Rgd thickness (UCS 66.1)[rat 0.52] -38 C
Mn Metal Tenp. w o inpact per UG 20(f) -29 C

Welded Flat Head From 30 To 50 SA-516 70 , UCS-66 Crv. D at 200 C

TUBESHEET

Thickness Due to Internal Pressure [Tr]:

d* sqrt(Z*C*P/(S*E)) per UG 34 (c)(3)

2206. 0000*sqrt (1. 00*0. 33*1082. 092/ (137. 90*1. 00))
112. 2600 + 3.0000 = 115.2600 mm

Max. Allowable Working Pressure at given Thickness, corroded [MAWP]:
Less Operating Hydrostatic Head Pressure of 22.092 kPa
(t/d)**((S*E)/(C*Z)) UG 34 (c)(3)

(122. 0000/ 2206. 0000) ) >*( (137.90*1. 00)/ (0. 33*1. 00))
1278.009 - 22.092 = 1255.917 kPa

Maximum Allowable Pressure, New and Cold [MAPNC]:
(t/d)>*((S*E)/(C*Z)) per UG 34 (c) (3)

(125. 0000/ 2200. 0000) % ( (137. 90*1. 00) / (0. 33*1. 00))
1348. 962 kPa

Actual stress at given pressure and thickness, corroded [Sact]:
(Z*C*P)/ (((t/d)**E)

(1.00%0.33*1082. 092)/ (((122. 0000/ 2206. 0000) ?) *1. 00)
116. 760 N mmf2

Mn Metal Tenp. w o inpact per UCS-66 -39 C
Note: Post Weld Heat Treatment is required for this Element.

MINIMUM METAL DESIGN TEMPERATURE RESULTS :




Sampl e Vesse
PV Elite 2008 Licensee: KEDKEP CONSULTI NG, | NC.
Fil eName : ASME Cal culations Rev 2 ------coommmomaaaooono

Internal Pressure Calcul ations Step: 3 10: 01a Jul 20,2008
M ni num Metal Tenp. W o inpact per UCS-66 -7. C
M ni num Metal Tenp. at Required thickness -34. C

Note: Heads and Shells Exempted to -20F (-29C) by paragraph UG-20F
M ni num Desi gn Metal Tenperature ( Entered by User ) -10. C

Hydrostatic Test Pressure Results:

Pressure per U®@9b =1.3* MAWP. * Sa/S 1632. 692 kPa
Pressure per U®9b[34] = 1.3 * Design Pres * Sa/S 1378. 000 kPa
Pressure per U®9c =1.3 * MA.P. - Head(Hyd) 1731.597 kPa
Pressure per UGLOO =1.1* MAWP. * Sa/S 1381. 509 kPa

UG-99(b) Note 34, Test Pressure Calculation:

Test Factor * Design Pressure * Stress Ratio
1.3 * 1060. 000 * 1.000

1378. 000 kPa

Horizontal Hydrotest performed in accordance with: UG-99b (Note 34)

Stresses on Elements due to Hydrostatic Test Pressure:

From To Stress Al lowable Ratio Pressure
LEFT HEAD 87.6 235.8 0.372 1400. 05
Cyli nder 93.6 235.8 0. 397 1400. 05
TUBESHEET 143.1 235.8 0. 607 1399. 56

Elements Suitable for Internal Pressure.

PV Elite 2008 ¢1993-2008 by COADE Engineering Software
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PV Elite 2008 Licensee: KEDKEP CONSULTI NG | NC.

Fil eName : ASME Cal culations Rev 2 ------mmmmmmmmmaa oo
Nozzl e Fl ange NAWP St ep: 6 10:01a Jul

Nozzle Flange MAWP Results :

There does not appear to be any valid flange data to process.

PV Elite 2008 ¢1993-2008 by COADE Engineering Software

20, 2008

11
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PV Elite 2008 Licensee: KEDKEP CONSULTI NG, | NC.

Fil eName : ASME Cal culations Rev 2 ------mmmmmmmmmaa oo

Nozzl e Calcs. Central Support Nozl : 1 10:01a Jul 20,2008

INPUT VALUES, Nozzle Description: Central Support From: 10

Pressure for Nozzle Reinforcenment Calcul ations P 1071. 031 kPa
Tenperature for Internal Pressure Tenp 200 C

Shel | Materi al SA-516 70

Shel | Al lowabl e Stress at Tenperature S 137.90 N M2
Shel | Allowabl e Stress At Anbi ent Sa 137.90 N M2
I nside Dianeter of Elliptical Head D 2250.0000 mm
Aspect Ratio of Elliptical Head Ar 2.00

Head Actual Thickness T 18.0000 mm
Head Internal Corrosion Al owance Cas 3.0000 mm
Head External Corrosion Al owance Caext 0.0000 mm

Di stance from Head Centerline L1 0.0000 mm
User Entered M ni mum Design Metal Tenperature -10.00 C
Nozzle Materi al SA-106 B

Nozzle Al lowable Stress at Tenperature Sn 117.90 N M2
Nozzle Al lowable Stress At Anbient Sna 117.90 N M2
Nozzl e Di aneter Basis (for tr calc only) Inbase a

Layout Angle 0.00 deg
Nozzl e Di aneter D a 250.0000 mm
Nozzl e Size and Thi ckness Basi s 1 dbn Act ual

Actual Thi ckness of Nozzle Thk 26.0000 mr
Nozzl e Flange Materi al C

Nozzl e Fl ange Type None

Hub Height of Integral Nozzle h 4.0000 mm
Hub Thi ckness of Integral Nozzle ( tn or x+tp ) 1.0000 mm
Nozzl e Corrosi on All owance Can 3.0000 mm
Joint Efficiency of Shell Seamat Nozzle Es 1.00

Joint Efficiency of Nozzle Neck En 1.00

Nozzl e CQutside Projection Ho 65. 0000 nm

Vel d | eg size between Nozzl e and Pad/ Shell W 10. 0000 mr

G oove wel d depth between Nozzle and Vessel Wnv 14.5000 mm
Nozzl e I nside Projection H 65. 0000 nm

Vel d | eg size, Inside Nozzle to Shell W 15.0000 mr
ASME Code Vel d Type per UW- 16 F-4

The Pressure Design option was Design Pressure + static head
NOZZLE CALCULATION, Description: Central Support
ASME Code, Section VIII, Division 1, 2007, UG-37 to UG-45

Actual Nozzle Qutside D anmeter Used in Cal cul ation 250. 000
Actual Nozzl e Thickness Used in Calcul ation 26. 000

33

Nozzle input data check completed without errors.
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PV Elite 2008 Licensee: KEDKEP CONSULTI NG, | NC.

Fil eName : ASME Cal culations Rev 2 ------mmmmmmmmmaa oo

Nozzl e Calcs. Central Support Nozl : 1 10:01a Jul 20,2008

Reqd thk per UG-37(a)of Elliptical Head, Tr [Int. Press]

(P*K1*D))/ (2*S*E-0. 2*P) per UG 37(a)(3)

(1071. 03*0. 90*2256. 0000) / (2 *137.90*1.00- 0. 2*1071. 03)
7.8914 mm

Reqd thk per UG-37(a)of Nozzle Wall, Trn [Int. Press]
(P*Ro)/ (S*E+0. 4*P) per Appendix 1-1 (a)(1)
(1071. 03*125. 0000) / (117*1. 00+0. 4*1071. 03)
1.1314 mm

UG-40, Thickness and Diameter Limit Results : [Int. Press]

Ef fective nmaterial dianeter limt, D 408. 0000 mm
Ef fective material thickness limt, no pad Tl np 37.5000 mm
Results of Nozzle Reinforcement Area Calculations:

AREA AVAI LABLE, Al to A5 Desi gn External Mapnc

Area Required Ar 16. 625 NA NA cm2
Area in Shell Al 14. 027 NA NA cmt2
Area in Nozzle Wall A2 14. 023 NA NA cmt2
Area in Inward Nozzle A3 12. 825 NA NA cmt2
Area in Welds Ad 1. 844 NA NA cmt2
Area in Pad A5 0. 000 NA NA cm'2
Area in Hub A6 -0. 855 NA NA cm'2
TOTAL AREA AVAI LABLE At ot 41. 865 NA NA cmt2
The Internal Pressure Case Governs the Analysis.

Nozzle Angle Used in Area Cal cul ations 90.00 Degs.

The area available without a pad is Sufficient.

Reinforcement Area Required for Nozzle [Ar]:

(D r*Tr+2*Thk*Tr*(1-fr1)) UG 37(c)

(204. 0000*7. 8914+2* (26. 0000- 3. 0000) *7. 8914* ( 1- 0. 8550) )
16. 625 cm'2

Areas per UG-37.1 but with DL = Diameter Limit, DLR = Corroded ID:

Area Available in Shell [A1]:
(DL-Dir)*(ES*(T-Cas)-Tr)-2*(Thk-Can)*(ES*(T-Cas)-Tr)*(1-fr1)
(1408. 000- 204. 000) *( 1. 00*(18. 0000- 3. 000) - 7. 891) - 2*( 26. 000- 3. 000)
*(1.00*(18. 0000-3.0000)-7.8914) *(1-0. 8550)

14. 027 cnm2

Area Available in Nozzle Wall, no Pad [A2np]:

(2* mn(Tlnp,ho) ) * ( Thk - Can - Trn ) * fr2

(2* mMn(37.50 ,65.00 ) ) * ( 26.00 - 3.00 - 1.13 ) * 0.8550 )
14. 023 cm'2

Area Available in Nozzle Penetration [A3]:

2*(Tn-Can-Can) *(mn(H-Can, TI, 2.5*Tn-Can-Can)) *fr2
2 * ( 20.0000 ) * ( 37.5000 ) * 0.8550

12. 825 cm'2

Area Available in Welds, no Pad [A4np]:

W2 * fr2 + ( W-Can/0.707 )% * fr2

10. 00002 * 0.8550 + ( 10.7573 )2 * 0.8550
1.844 cm2

Area Available in the Hub Section [A6]:
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PV Elite 2008 Licensee: KEDKEP CONSULTI NG, | NC.

Fil eName : ASME Cal culations Rev 2 ------mmmmmmmmmaa oo

Nozzl e Calcs. Central Support Nozl : 1 10:01a Jul 20,2008

( ( Hubtk - Thk ) * h - atrap ) * fr
( ( 1.0000 - 26.0000 ) * 4.0000 - 0.0000 ) * 0.8550
-0.855 cm*2

UG-45 Minimum Nozzle Neck Thickness Requirement: [Int. Press.]

Wall Thickness per UG5(a), tra = 4.1314 mr
Wal |l Thickness per UGL6(b), trl16b = 9.3500 mr
Wall Thickness per U&5(b) (1), trbl = 11.7682 nm
Wal | Thi ckness per UGA5(b)(2), trb2 = 3.0000 mr
Wall Thi ckness per U&A5(b)(3), trb3 = Max(trbl, trb2, tril6b) = 11.7682 mr
Std. wall Pipe per UA5(b)(4), trb4 = 11.1121 mm

Wall Thickness per UGA5(b), trb Mn(trb3, trb4) = 11.1121 mm

Fi nal Required Thickness, tra5
Avai | abl e Nozzl e Neck Thickness

Max(tra, trb) = 11.1121 mm
26.0000 mMm --> K

M.A.W.P. Results for this Nozzle (Based on Areas and UG-45) at this Location
Approximte M A WP. for given geonetry 1809. 143 kPa

Note: The MAWP of this junction was limited by the shell (minus static head).

Minimum Design Metal Temperature (Nozzle Neck), Curve: B

M ni num Tenp. w o inpact per UCS-66 0 C

M ni num Tenp. at required thickness -78 C

Nozzle MDMT Thickness Calc. per UCS-66 (a)1(b), MIN(tn,t,te), Curve: B

M ni num Tenp. w o inpact per UCS-66 -11 C

M ni num Tenp. at required thickness -88 C

M ni num Tenp. w o inpact per UG 20(f) -29 C

Weld Size Calculations, Description: Central Support

Internediate Calc. for nozzle/shell Welds Tm n 17.0000 mm
Internediate Calc. for Inward Weld Tm nl ns 17.0000 mm

Results Per UW-16.1:

Requi red Thi ckness Act ual Thi ckness
Nozzle Wl d 6. 0000 M n per Code 7.0700 = 0.7 * W mm
Inward Wl d 6. 0000 Mn per Code 7.6050 = 0.7 * W-Can nm

The Drop for this Nozzle is : 3.8345 mm
The Cut Length for this Nozzle is, Drop + Ho + H + T : 148.0001 mm

PV Elite 2008 c1993-2008 by COADE Engineering Software
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Nozzl e Cal cs. Manway Nozl :

INPUT VALUES, Nozzle Description: Manway From :

Pressure for Nozzle Reinforcenent Cal cul ations P
Tenperature for Internal Pressure Tenp

Shel | Materi al

Shel | Al lowabl e Stress at Tenperature S
Shel | Allowabl e Stress At Anbi ent Sa
Inside Dianeter of Elliptical Head D
Aspect Ratio of Elliptical Head Ar
Head Actual Thickness T
Head I nternal Corrosion Al owance Cas
Head External Corrosion Al owance Caext
Di st ance from Head Centerline L1

User Entered M ni mum Design Metal Tenperature

Nozzle Material
Nozzle Al lowable Stress at Tenperature Sn
Nozzle All owable Stress At Ambient Sna

Nozzl e Di aneter Basis (for tr calc only) Inbase
Layout Angle

Nozzl e Di aneter D a
Nozzl e Size and Thi ckness Basi s I dbn
Actual Thickness of Nozzle Thk

Nozzl e Flange Materi al
Nozzl e Fl ange Type

Nozzl e Corrosi on Al | owance Can
Joint Efficiency of Shell Seamat Nozzle Es
Joint Efficiency of Nozzle Neck En
Nozzl e Qutsi de Projection Ho
Vel d | eg size between Nozzl e and Pad/ Shell W
G oove wel d depth between Nozzle and Vessel Wnv
Nozzl e Inside Projection H
Vel d | eg size, Inside Nozzle to Shell W

ASME Code Vel d Type per UW- 16

The Pressure Design option was Design Pressure + static head

Nozzle Sketch
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Insert Nozzle No Pad, with Inside projection
NOZZLE CALCULATION, Description: Manway
ASME Code, Section VIII, Division 1, 2007, UG-37 to UG-45

Actual Nozzle Inside Dianeter Used in Calcul ation 400. 000 mMm
Actual Nozzl e Thickness Used in Calcul ation 20.000 mr

Nozzle input data check completed without errors.
Reqd thk per UG-37(a)of Elliptical Head, Tr [Int. Press]
(P*D*K)/ (2*S*E-0.2*P) Appendi x 1-4(c)
(1077. 21*2256. 0000* 1. 00) / ( 2*137.90*1.00-0.2*1077. 21)
8.8188 mm

I mno

Reqd thk per UG-37(a)of Nozzle Wall, Trn [Int. Press]
(PPR/(S*E-0.6*P) per UG 27 (c)(1)
(1077.21*203.00)/ (114*1. 00- 0. 6*1077. 21)

1.9215 nm

I im 1o

Reqd thk per UG-37(a)of Nozzle Wall, Trn [Int. Press]
(PPR/(S*E-0.6*P) per UG 27 (c)(1)
(1077.21*203.00)/ (114*0. 70- 0. 6*1077. 21)

2.7517 mMm
UG-40, Thickness and Diameter Limit Results : [Int. Press]
Ef fective material dianmeter limt, D 812.0000 nmm
Ef fective material thickness limt, no pad Tl np 37.5000 mm

Results of Nozzle Reinforcement Area Calculations:

AREA AVAI LABLE, Al to A5 Desi gn External Mapnc

Area Required Ar 36. 314 NA NA cm2
Area in Shell Al 24.738 NA NA cm2
Area in Nozzle Wall A2 5. 757 NA NA cm2
Area in Inward Nozzle A3 8.134 NA NA cm2
Area in Wlds A4 0. 830 NA NA cm2
Area in Pad A5 0. 000 NA NA cm2
TOTAL AREA AVAI LABLE At ot 39. 459 NA NA cm2
The Internal Pressure Case Governs the Analysis.

Nozzl e Angle Used in Area Cal cul ations 90.00 Degs.

The area available without a pad is Sulfficient.

Reinforcement Area Required for Nozzle [Ar]:

(D r*Tr+2*Thk*Tr*(1-fr1)) UG 37(c)

(406. 0000*8. 8188+2* (20. 0000- 3. 0000) *8. 8188* ( 1- 0. 8300) )
36.314 cnt2

Areas per UG-37.1 but with DL = Diameter Limit, DLR = Corroded ID:

Area Available in Shell [A1]:
(DL-Dir)*(ES*(T-Cas)-Tr)-2*(Thk-Can)*(ES*(T-Cas)-Tr)*(1-fr1)
(812. 000- 406. 000) *( 1. 00*(18. 0000- 3. 000) - 8. 819) - 2*( 20. 000- 3. 000)
*(1.00*(18. 0000-3.0000)-8.8188) *(1- 0. 8300)

24.738 cn2
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Area Available in Nozzle Wall, no Pad [A2np]:

=(2* mn(Tlnp,ho) ) * ( Thk - Can - Trn ) * fr2

=( 2* mn(37.50 ,23.00) ) * ( 20.00 - 3.00 - 1.92 ) * 0.8300 )
= 5.757 cnm'2

Area Available in Nozzle Penetration [A3]:

2*(Tn-Can-Can) *(mn(H-Can, TI, 2.5*Tn-Can-Can)) *fr2
2 * ( 14.0000 ) * ( 35.0000 ) * 0.8300

8.134 cm2

Area Available in Welds, no Pad [A4np]:

W2 * fr2 + ( W-Can/0.707 )2 * fr2

10. 00002 * 0.8300 + ( 0.0000 )? * 0.8300
0.830 cmt2

UG-45 Minimum Nozzle Neck Thickness Requirement: [Int. Press.]

Wall Thickness per UG&5(a), tra = 5.7517 mr

Wal |l Thickness per UGL6(b), trl16b = 9.3500 mr

wall Thickness per U&5(b)(1), trbl = 11.8188 mr

Wal |l Thi ckness per U&5(b)(2), trb2 = 3.0000 mr

Wal | Thi ckness per UGA5(b)(3), trb3 = Max(trbl, trb2, tril6b) = 11.8188 mm
Std. wWall Pipe per UA5(b)(4), trb4 = 11.3344 mm

Wal |l Thickness per UG5(b), trb = Mn(trb3, trb4) = 11. 3344 mr

Fi nal Required Thickness, tras Max(tra, trb) = 11.3344 mm

Avai | abl e Nozzl e Neck Thickness 20.0000 Mm --> K

M.A.W.P. Results for this Nozzle (Based on Areas and UG-45) at this Location
Approximate M A WP. for given geonetry 1124. 044 kPa

Note: The MAWP of this junction was limited by the Areas.

Minimum Design Metal Temperature (Nozzle Neck), Curve: A

M ni num Tenp. w o inpact per UCS-66 12 C

M ni num Tenp. at required thickness -65 C

Nozzle MDMT Thickness Calc. per UCS-66 (a)1(b), MIN(tn,t,te), Curve: A

M ni num Tenp. w o inpact per UCS-66 9 C

M ni num Tenp. at required thickness -69 C

Weld Size Calculations, Description: Manway

Internediate Calc. for nozzle/shell Welds Tm n 17.0000 mm

Results Per UW-16.1:
Requi red Thi ckness Act ual Thi ckness
Nozzle Wl d 6.0000 = Mn per Code 7.0700 = 0.7 * W nm

The Drop for this Nozzle is : 11.9010 mm
The Cut Length for this Nozzle is, Drop + Ho + H + T : 91.0001 mm

PV Elite 2008 ¢1993-2008 by COADE Engineering Software
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INPUT VALUES, Nozzle Description: DRAIN From: 10

Pressure for Nozzle Reinforcenment Calcul ations P 1080. 642 kPa
Tenperature for Internal Pressure Tenp 200 C

Shel | Materi al SA-516 70

Shel | Al lowabl e Stress at Tenperature S 137.90 N M2
Shel | Allowabl e Stress At Anbi ent Sa 137.90 N M2
I nside Dianeter of Elliptical Head D 2250.0000 mm
Aspect Ratio of Elliptical Head Ar 2.00

Head Actual Thickness T 18.0000 mm
Head Internal Corrosion Al owance Cas 3.0000 mm
Head External Corrosion Al owance Caext 0.0000 mm

Di stance from Head Centerline L1 1100. 0000 mm
User Entered M ni mum Design Metal Tenperature -10.00 C
Nozzle Materi al SA- 36

Nozzle Al lowable Stress at Tenperature Sn 114.46 N mmt2
Nozzle Al lowable Stress At Anbient Sna 114.46 N mmt2
Nozzl e Di aneter Basis (for tr calc only) Inbase ID

Layout Angle 207.00 deg
Nozzl e Di aneter D a 52.0000 mm
Nozzl e Size and Thi ckness Basis 1 dbn Act ual

Actual Thi ckness of Nozzle Thk 59.0000 mr
Nozzl e Flange Materi al C

Nozzl e Fl ange Type None

Nozzl e Corrosi on All owance Can 3.0000 mm
Joint Efficiency of Shell Seamat Nozzle Es 1.00

Joint Efficiency of Nozzle Neck En 0.70

Nozzl e CQutside Projection Ho 10. 0000 mm

Vel d | eg size between Nozzl e and Pad/ Shell W 10. 0000 mm

G oove wel d depth between Nozzle and Vessel Wnv 14.5000 mm
Nozzl e Inside Projection H 0.0000 mm

Vel d | eg size, Inside Nozzle to Shell W 0.0000 mr
ASME Code Vel d Type per UW 16 C

The Pressure Design option was Design Pressure + static head

Nozzle Sketch
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NOZZLE CALCULATION, Description: DRAIN
ASME Code, Section VIII, Division 1, 2007, UG-37 to UG-45

Actual Nozzle Inside Dianeter Used in Calcul ation 52.000 mm
Actual Nozzl e Thickness Used in Calcul ation 59.000 mm

Nozzle input data check completed without errors.

Reqd thk per UG-37(a)of Elliptical Head, Tr [Int. Press]

(P*D*K)/ (2*S*E-0.2*P) Appendi x 1-4(c)

(1080. 64*2256. 0000* 1. 00) / ( 2*137.90*1. 00- 0. 2*1080. 64)
8.8469 mm

Reqd thk per Apsp. 1 of Nozzle Wall, Trn [Int. Press]
= Ro * ( Z> 1) per Appendix 1-2 (a)(1)

29.000* (1. 0191 °1)

0.2751 mm

Reqd thk per App. 1 of Nozzle Wall, Trn [Int. Press]
Ro * ( Z> 1) per Appendix 1-2 (a)(1)
29. 000*(1.0273°1)

0.3938 mMm
UG-40, Thickness and Diameter Limit Results : [Int. Press]
Ef fective material dianmeter limt, D 200.0000 mm
Ef fective material thickness limt, no pad Tl np 37.5000 mm

Note: Taking a UG-36(c)(3)(a) exemption for DRAIN

This calculation is valid for nozzles that meet all the requirements of
paragraph UG-36. Please check the Code carefully, especially for nozzles
that are not isolated or do not meet Code spacing requirements. It may
be necessary to force the program to print the areas per UG-37.

UG-45 Minimum Nozzle Neck Thickness Requirement: [Int. Press.]

Wall Thickness per UG5(a), tra = 3.3938 mr

Wall Thickness per UGL6(b), trl16b = 9.3500 mr

Wall Thickness per U&5(b)(1), trbl = 11.8469 nm

Wal | Thi ckness per UG&5(b)(2), trb2 = 3.0000 mr

Wall Thickness per U&A5(b)(3), trb3 = Max(trbl, trb2, tri16b) = 11.8469 mr
Std. Wall Pipe per UA5(b)(4), trb4 = 10.1564 mm

Wal |l Thickness per UG5(b), trb = Mn(trb3, trb4) = 10. 1564 mm

Fi nal Required Thickness, tras Max(tra, trb) = 10.1564 mm

Avai | abl e Nozzl e Neck Thickness 59.0000 Mm --> K

Minimum Design Metal Temperature (Nozzle Neck), Curve: A

M ni num Tenp. w o inpact per UCS-66 40 C

M ni num Tenp. at required thickness -38 C

Nozzle MDMT Thickness Calc. per UCS-66 (a)1(b), MIN(tn,t,te), Curve: A

M ni num Tenp. w o inpact per UCS-66 9 C

M ni num Tenp. at required thickness -69 C

Weld Size Calculations, Description: DRAIN

Internmediate Calc. for nozzle/shell Welds Tm n 17.0000 mm

Results Per UW-16.1:
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Requi red Thi ckness Act ual Thi ckness
Nozzle Weld 6.0000 = Mn per Code 7.0700 = 0.7 * W nm

The Drop for this Nozzle is : 1.7722 mm
The Cut Length for this Nozzle is, Drop + Ho + H + T : 29.7722 mm

PV Elite 2008 ¢1993-2008 by COADE Engineering Software
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INPUT VALUES, Nozzle Description: CENTRAL SUPPORT From : 30

Pressure for Nozzle Reinforcenment Calcul ations P 1060. 000 kPa
Tenperature for Internal Pressure Tenp 200 C

Shel | Material [Nornalized] SA-516 70

Shel | Al lowabl e Stress at Tenperature S 137.90 N M2
Shel | Allowabl e Stress At Anbi ent Sa 137.90 N M2
Qutside Dianeter of Flat Head D 2200.0000 mm
Large Dianeter of Flat Head DI 2200. 0000 mm

Fl at Head Attachnent Factor F 0.33

Head Actual Thickness T 125.0000 mm
Head Internal Corrosion Al owance Cas 3.0000 mm
Head External Corrosion Al owance Caext 0.0000 mm
Required Thi ckness of Shell or Head (User) Tsuser 78.5000 mm

Di stance from Head Centerline L1 0.0000 mm
User Entered M ni mum Design Metal Tenperature -10.00 C
Nozzle Materi al SA-106 B

Nozzle Al lowable Stress at Tenperature Sn 117.90 N M2
Nozzle Al lowable Stress At Anbient Sna 117.90 N M2
Nozzl e Di aneter Basis (for tr calc only) Inbase a

Layout Angle 0.00 deg
Nozzl e Di aneter D a 250. 0000 mm
Nozzl e Size and Thi ckness Basis 1 dbn Act ual

Actual Thi ckness of Nozzle Thk 26.0000 mr
Nozzl e Flange Materi al C

Nozzl e Fl ange Type None

Nozzl e Corrosi on All owance Can 3.0000 mm
Joint Efficiency of Shell Seamat Nozzle Es 1.00

Joint Efficiency of Nozzle Neck En 1.00

Nozzl e CQutside Projection Ho 200. 0000 mm

Vel d | eg size between Nozzl e and Pad/ Shell W 20.0000 mr

G oove wel d depth between Nozzle and Vessel Wnv 20.0000 mm
Nozzl e I nside Projection H 200. 0000 nm

Vel d | eg size, Inside Nozzle to Shell W 15.0000 mm

Pad Materi al [ Nor mal i zed] SA-516 70

Pad Al |l owabl e Stress at Tenperature Sp 137.90 N M2
Pad Al | owabl e Stress At Anbi ent Spa 137.90 N M2
Di aneter of Pad al ong vessel surface Dp 500. 0000 mm

Thi ckness of Pad Tp 38.0000 mm
Vel d | eg size between Pad and Shel | W 20.0000 mr

G oove wel d depth between Pad and Nozzle Wpn 20.0000 mm

Rei nforcing Pad Wdth 125.0000 mm
ASME Code Vel d Type per UW- 16 None

The Pressure Design option was Design Pressure + static head

Nozzle Sketch
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Insert Nozzle With Pad, with Inside projection
NOZZLE CALCULATION, Description: CENTRAL SUPPORT

ASME Code, Section VIII, Division 1, 2007, UG-37 to UG-45

Actual Nozzle Qutside D anmeter Used in Cal cul ation 250. 000 mm
Actual Nozzl e Thickness Used in Calcul ation 26.000 mr

Note: Post Weld Heat Treating is required for this Nozzle Geometry!
Nozzle input data check completed without errors.

Reqd thk per UG-37(a)of Nozzle Wall, Trn [Int. Press]

(P*Ro)/ (S*E+0. 4*P) per Appendix 1-1 (a)(1)

(1060. 00* 125. 0000)/ (117*1. 00+0. 4* 1060. 00)
1.1198 nm

UG-40, Thickness and Diameter Limit Results : [Int. Press]

Ef fective material dianmeter limt, D 494. 0000 mm
Ef fective material thickness limt, no pad Tl np 57.5000 mm
Ef fective material thickness limt, pad side Tlw 95.5000 mm
Note : The Pad diameter is greater than the Diameter Limit, the

excess will not be considered .
Results of Nozzle Reinforcement Area Calculations:
AREA AVAI LABLE, Al to A5 Desi gn External Mapnc
Area Required Ar 82. 688 NA NA cm2
Area in Shell Al 123. 249 NA NA cm2
Area in Nozzle Wall A2 35.731 NA NA cm2
Area in Inward Nozzle A3 17.100 NA NA cm2
Area in Wlds A4 4. 409 NA NA cm2
Area in Pad A5 92.720 NA NA cm2
TOTAL AREA AVAI LABLE At ot 273. 209 NA NA cm2
The Internal Pressure Case Governs the Analysis.
Nozzl e Angle Used in Area Cal cul ations 90.00 Degs.

The area available without a pad is Sulfficient.
The area available with the given pad is Sufficient.

0.5 * (DLR*Tr+2*Thk*Tr*(1-fr1)) per UG 37(d) or UG 39
0. 5*(204. 0000* 78. 5000+2* ( 26. 0000- 3. 0000) * 78. 5000~ ( 1- 0. 8550) )

Reinforcement Area Required for Nozzle [Ar]:
= 82.688 cnm2

20, 2008
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Areas per UG-37.1 but with DL = Diameter Limit, DLR = Corroded ID:

Area Available in Shell [A1]:
(DL-Dir)*(ES*(T-Cas)-Tr)-2*(Thk-Can)*(ES*(T-Cas)-Tr)*(1-fr1)
(1494. 000- 204. 000) *( 1. 00* ( 125. 0000- 3. 000) - 78. 500) - 2* ( 26. 000- 3. 000)
*(1.00*(125. 0000- 3. 0000) - 78. 5000) *( 1- 0. 8550)

123.249 cnf2

Area Available in Nozzle Wall, no Pad [A2np]:

(2* mn(Tlnp,ho) ) * ( Thk - Can - Trn ) * fr2

(2* mn(57.50 ,200.00 ) ) * ( 26.00 - 3.00 - 1.12 ) * 0.8550)
21.514 cmt2

Area Available in Nozzle Wall, with Pad [A2wp]:

(2* mn(Tlwp, ho) )*( Thk - Can - Trn )* fr2

(2* mMn(95.50 ,200.00 ) ) * ( 26.00 - 3.00 - 1.12 ) * 0.8550)
35.731 cnt2

Area Available in Nozzle Penetration [A3]:

2*(Tn-Can-Can) *(mn(H-Can, TI, 2.5*Tn-Can-Can)) *fr2
2 * ( 20.0000 ) * ( 50.0000 ) * 0.8550

17.100 cn2

Area Available in Welds, no Pad [A4np]:

= W?2* fr2 + ( W-Can/0.707 )2 * fr2
20.0000% * 0.8550 + ( 10.7573 )2 * 0. 8550
4.409 cm2

Area Avallable in Welds, with Pad [Adwp]:

W2 f r 3+( W - Can/ 0. 707) 2*Fr2+V\02* Fr4

20.0000? *0.86 + (10.7573 )2 *0.86 + 0.0000% * 1.00
4.409 cm2

Area Available in Pad [A5]:

(mn(Dp,DL)-(Nozzle OD))*(mn(Tp, TIwp, Te))*fr4
( 494.0000 - 250.0000 ) * 38.0000 * 1.0000
92.720 cn2

UG-45 Minimum Nozzle Neck Thickness Requirement: [Int. Press.]

Wall Thickness per UG5(a), tra = 4.1198 mr

Wall Thickness per UGL6(b), trl16b = 9.3500 mr

wall Thickness per U&5(b)(1), trbl = 81.5000 mr

Wal |l Thi ckness per UG&5(b)(2), trb2 = 3.0000 mr

Wall Thi ckness per U&A5(b)(3), trb3 = Max(trbl, trb2, tr16b) = 81.5000 mr
Std. Wall Pipe per UA5(b)(4), trb4 = 11.1121 mm

Wal |l Thickness per UG5(b), trb = Mn(trb3, trb4) = 11.1121 mr

Fi nal Required Thickness, tr45s Max(tra, trb) = 11.1121 mm

Avai | abl e Nozzl e Neck Thickness 26.0000 Mm --> K

M.A.W.P. Results for this Nozzle (Based on Areas and UG-45) at this Location
Approximte MA WP. for given geonetry 1255. 917 kPa

Note: The MAWP of this junction was limited by the shell (minus static head).

M ni num Desi gn Metal Tenperature Results: Nozzl e Pad

M ni num Tenp. w o inpact per UCS-66 0 -26 C
M ni num Tenp. at required thickness -78 -31 C
M ni num Tenp. w o inpact per UG 20(f) NA NA C
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Nozzle MDMT Thickness Calc. per UCS-66 (a)1(b), MIN(tn,t,te), Curve: B
M ni num Tenp. w o inpact per UCS-66 0 C
M ni num Tenp. at required thickness -78 C

Weld Size Calculations, Description: CENTRAL SUPPORT

Internedi ate Calc. for nozzle/shell Wlds Tm n 19.0000 mm
Intermediate Calc. for pad/shell Welds Tm nPad 19.0000 mm
Internediate Calc. for Inward Veld Tm nl ns 19.0000 mm

Results Per UW-16.1:

Requi red Thi ckness Act ual Thi ckness
Nozzle Weld 13.3000 = 0.7 * TMN 14.1400 = 0.7 * W mm
Pad weld 9.5000 = 0.5*Tm nPad 14.1400 = 0.7 * Wb mm
Inward Wl d 6.0000 = Mn per Code 7.6050 = 0.7 * W-Can mm

Weld Strength and Weld Loads per UG-41.1, Sketch (a) or (b)

Weld Load [W]:

(Ar-Al1+2* (Thk-can)*Ffr1*(E1(T-Cas)-Tr))*S

(82.6880 - 123.2486 + 2 * ( 26.0000 - 3.0000 ) * 0.8550 *
(1.00 * ( 125.0000 - 3.0000 ) - 78.5000 ) ) * 137

0.00 kgf

Weld Load [W1]:

(A2+A5+MA- (W -Can/ . 707) >*Ffr2)*S

( 35.7314 + 92.7200 + 4.4094 - 4.5559 * 0.86 ) * 137
185432. 67 kgf

Weld Load [W2]:

( (A2+A6) +A3+A4+(2*( Thk-Can) *(T-Ca)*Fr1) )*S

( 35.7314 + 17.1000 + 4.4094 + 47.9826 ) * 137
147961. 25 kgf

Weld Load [W3]:

((A2+A6) +A3+A4+A5+( 2* (Thk-Can)*(T-Ca) *Fr1))*S

( 35.7314 + 17.1000 + 4.4094 + 92.7200 + 47.9826 ) * 137
278340. 66 kgf

Strength of Connection Elements for Failure Path Analysis

Shear, Outward Nozzle Weld [Sonw]:

(pi/2) * Do * W * 0.49 * Snw

( 3.1416 / 2.0 ) * 250.0000 * 20.0000 * 0.49 * 117
46269. kgf

Shear, Inward Nozzle Weld [Sinw]:

(pi/2) * Do* W * 0.49 * Snw

( 3.1416 / 2.0 ) * 250.0000 * 10.7573 * 0.49 * 117
24886. kgf

Shear, Pad Element Weld [Spew]:

(pi/2) * DP* WP * 0.49 * SEW

( 3.1416 / 2.0 ) * 500.0000 * 20.0000 * 0.49 * 137
108231. kgf

Shear, Nozzle Wall [Snw]:

(pi *( Dr +Do)/4) *( Thk - Can ) * 0.7 * Sn
(3.1416 * 113.5000 ) * ( 26.0000 - 3.0000 ) * 0.7 * 117
69020. kgf
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Tension, Pad Groove Weld [Tpgw]:

( pi/2) * Do * Wpn * 0.74 * Seg

(3.1416 / 2 ) * 250.0000 * 20.0000 * 0.74 * 117
69875. kgf

Tension, Nozzle Groove Weld [Tngw]:

(PI/2) * Do * (Wnvi-Cas) * 0.74 * Sng

( 3.1416 / 2.0 ) * 250.0000 * ( 20.0000 - 3.0000 ) * 0.74 * 117
59394. kgf

Strength of Failure Paths:

PATHL1 = ( SPEW+ SNW) = ( 108230 + 69019 ) = 177250 kgf
PATH22 = ( Sonw + Tpgw + Tngw + Sinw )

= ( 46268 + 69875 + 59393 + 24886 ) = 200424 kgf
PATH33 = ( Spew + Tngw + Sinw )

= ( 108230 + 59393 + 24886 ) = 192511 kgf
Summary of Failure Path Calculations:
Path 1-1 = 177250 kgf, must exceed W= 0 kgf or WL = 185432 kgf
Path 2-2 = 200424 kgf, must exceed W= 0 kgf or W2 = 147961 kgf
Path 3-3 = 192511 kgf, must exceed W= 0 kgf or WB = 278340 kgf

The Cut Length for this Nozzle is, Drop + Ho + H + T : 525.0000 mm

PV Elite 2008 ¢1993-2008 by COADE Engineering Software
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Nozzle Schedule:

Nom nal Fl ange Noz. wal | Re- Pad Qut
Descri ption Size Sch/ Type QDa Thk Obia Thick Length

mm ds mm mm mm mm mm
DRAIN 52 - None 170.000 59.000 - - 29
Central Support 250 - None 250.000 26.000 - - 148
CENTRAL SUPPORT 250 - None 250.000 26.000 500.00 38.00 525
Manway 400 - None 440.000 20.000 - - 91

Note on the Cut Length Calculation:

The Cut Length is the Outside Projection + Inside Projection + Drop +
In Plane Shell Thickness. This value does not include weld gaps,

nor does it account for shrinkage.

Please Note: In the case of Oblique Nozzles, the Outside Diameter must
be increased. The Re-Pad WIDTH around the nozzle is calculated as follows:
Width of Pad = (Pad Outside Dia. (per above) - Nozzle Outside Dia.)/2

Nozzle Material and Weld Fillet Leg Size Details:
Shl Gve Noz Shl/Pad Pad CD Pad Gve Inside

Nozzl e Mat eri al Vel d Vel d Vel d Vel d Vel d
mm mm mm mm mm
DRAI N SA- 36 14.500 10. 000 - - -
Central SA-106 B 14.500 10. 000 - - 15. 000
CENTRAL SA-106 B 20.000 20.000 20.000 20.000 15.000
Manway SA- 36 18.000  10. 000 - - -

Note: The Outside projections below do not include the flange thickness.

Nozzle Miscellaneous Data:

El evati on/ D st ance Layout Proj ection Installed In
Nozzl e From Datum Angle Qutside I nsi de Conponent
mm deg. mm mm
DRAI N 207. 00 10. 00 0.00 LEFT HEAD
Central Support 0.00 65. 00 65. 00 LEFT HEAD
CENTRAL SUPPCRT 0.00 200. 00 200. 00 TUBESHEET
Manway 180. 00 23. 00 50. 00 LEFT HEAD

PV Elite 2008 ¢1993-2008 by COADE Engineering Software
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Nozzle Calculation Summary

Descri ption Internal Ext MAPNC uxs [tr] weld Ar eas
kPa kPa Pat h

Central Support 1809. 14 - - XK 11.11 K  Passed

Manway 1106. 84 ... S X 11.33 K  Passed

DRAI N 1080. 64 ... S X 10. 16 K  Passed

CENTRAL SUPPCRT 1255. 92 L. A XX 11.11 (0% Passed

Mn. - Nozzles 1080. 64 DRAIN

M n. Shel | &l gs 1255.92 30 50 1348.96

Conput ed Vessel M A WP. 1080. 64 kPa

Note: MAWPs (Internal Case) shown above are at the High Point.
Warning: A Nozzle Reinforcement is governing the MAWP of this Vessel.

Check the Spatial Relationship between the Nozzles

Fr om Node Nozzl e Description X Coordinate, Layout Angle, Dia. Limt

10 Central Support 0. 000 0. 000 408. 000
10 Manway 0. 000 180. 000 812. 000
10 DRAI N 0. 000 207. 000 200. 000
30 CENTRAL SUPPORT 0. 000 0. 000 494. 000

The nozzle spacing is computed by the following:

= Sqrt( II” + Ic? ) where

Il - Arc length along the inside vessel surface in the long. direction.
Ic - Arc length along the inside vessel surface in the circ. direction

If any interferences/violations are found, they will be noted below.
No interference violations have been detected !

Checking Mulitple Nozzles on Flat Head per ASME Sec. VIII Div. 1 UG-39

Comparing Nozzles on Element: TUBESHEET

Note: No Nozzle pairs found on this element.

UG-39 Nozzle Diameter and Distance to Edge Checks :

Nozzl e | Nozzle | Head Dia. | Distance | Nozzle |
Description | di a. | /2 | from Edge | dia./4 |

I mm I mm I mm I mm I

CENTRAL SUPPCRT | 204. 00 | 1100.0 | 975. 00 | 51. 000 |

No Multiple Nozzle spacing violations have been detected !

PV Elite 2008 ¢1993-2008 by COADE Engineering Software
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Vessel Design Summary

Design Code: ASME Code Section V111 Division 1, 2007

Di aneter Spec : 2250.000 mm I D
Vessel Design Length, Tangent to Tangent

Speci fied Datum Li ne Di stance

Shel | / Head Mat |
Nozzl e Materi al
Nozzl e Materi al
Re-Pad Materi al

I nternal
I nternal

Design Tenperature
Design Pressure

External Design Tenperature

Maxi mum Al | owabl e Worki ng Pressure
External Max. A lowabl e Wrking Pressure
Hydrostatic Test Pressure

Required M nimum Design Metal Tenperature
Warmest Conput ed M ni mum Desi gn Metal

W nd Design Code

Tenper ature

13 10: 0l1a Jul 20,2008

1185.00 mm
0.00 mm

SA-516 70
SA-106 B
SA- 36
SA-516 70

200
1060. 00

C

kPa
70 C
1080. 64

600. 68
1378.00

kPa
kPa
kPa

-10
-31

C
C

No Wnd Loads

Eart hquake Design Code No Seismc
Element Pressures and MAWP: kPa

Element Desc Internal External M.A.W.P Corr. All.
LEFT HEAD 1082. 092 0.000 1809.143 3. 0000
Cyli nder 1082. 092 0.000 1728.514 3. 0000
TUBESHEET 1082. 092 0.000 1255.917 3. 0000

Li quid Level : 2250.00 nm Dens.: 0.001 kg/cmt3 Sp. G.: 1.000

El enent "To" Elev Length El ement Thk Regd Thk Joint Eff
Type mm mm mm Int. Ext. lLong Circ
Ellipse 60.0 60. 0 20.0 11.9 No Calc 1.00 O.85
Cyli nder 1060.0 1000. 0 20.0 13.5 No Calc 0.85 0.85
Wd Fl at 1185.0 125.0 125.0 115.3 No Calc 1.00 1.00
Element thicknesses are shown as Nominal if specified, otherwise are Minimum

Weights:

Fabricated - Bare WO Renovable Internals 7153.2 kgm

Shop Test - Fabricated + Water ( Full ) 12856.4 kgm
Shipping - Fab. + Rem Intls.+ Shipping App. 7153.2 kgm

Er ected - Fab. + Rem Intls.+ Insul. (etc) 7153.2 kgm

Enpt y - Fab. + Intls. + Details + Whts. 7153.2 kgm
Qperating - Enpty + Operating Liquid (No CA) 12858.4 kgm

Field Test - Enpty Wei ght + Water (Full) 12856.4 kgm
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Probl ens/ Fai | ures Summary St ep: 14 10: 01a Jul 20,2008

Listed below are the known problem areas for the current design. If

one or more of the design flags are turned on, please re-run the analysis.

Some of these issues may be resolved when using updated input values.

** Warning: PWHT was required for at least 1 Nozzle/Pad in this vessel !

Please review all reports carefully!
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