AUTOPIPE NOZZLE

LOCAL STRESS ANALYSIS
V8i Release 8.11

Tutorial with Examples
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List of Examples

This tutorial introduces the main features of AutoPIPE Nozzle using the examples shown below. For more
information about the functions and operation of AutoPIPE Nozzle, please refer to the online help.

Example 1: The basic operating procedures of AutoPIPE Nozzle
Example 2: Anchor load of AutoPIPE
Example 3: Evaluation example by the level 1 seismic standards of high-pressure gas

Example 4: Evaluation example by level 2 seismic standards of high-pressure gas



Example 1: The basic operating procedures of AutoPIPE Nozzle
This example describes the basic operation procedure of AutoPIPE Nozzle by using ASME Sec.VIII DIV.1(WRC107)
option.

Design condition

Design Condition of Vessel

Item Unit Data
Vessel of type - Cylindrical body
Material - SB410 equivalent
Vessel inner diameter mm 2000
Vessel wall thickness mm 20.0
Vessel average radius mm 1010
Internal pressure N/mmz 15
Temperature °C 100
Allowable stress (at rest) N/mm? 103
Allowable stress (during N/mm’ 103
operation)

Design conditions of nozzle

Item Unit Input data

Type of nozzle - Hollow cylinder nozzle
Material -

Nozzle outer diameter mm 267.4

Nozzle wall thickness mm 12.0

Nozzle outer radius mm 133.7

Piping load
Load Unit Own Weight Heat Load

Radial load P N -1000 -2000
Circumferential direction shear force V¢ N 1000 2000
Longitudinal shear force V, N -1000 -2000
Circumferential direction moment M N-m 5000 10000
Longitudinal direction moment M, N-m 5000 10000
Torsional moment M+ N-m 5000 10000

Note: Load values are not the actual data in the example.



Starting AutoPIPE Nozzle
Open the Start menu, click All Programs, [Bentley Engineering], [AutoPIPE Nozzle V8i], and choose the

[AutoPIPE Nozzle V8i]. For Win 8 and higher user, using Window 8 specific features, locate the AutoPIPE
Nozzle application and open it.

As AutoPIPE Nozzle starts, you can see a screen similar to the following.

 File Edit Analyze Tools Results Help
DFEEBE SB 8/ 8NP

shell  |ff

Shell Type : [cyinger =] L| Ambient sress: [103.4 Njmmz Nozze Axis:  [x |
Shell Material ;  [as3-aPp ﬁ Design Stress: [103.4 Njmm2 Shell Axis: |z -
STD Mominal : | 'I mm STD Schedule : | v| Weld Effidency : |1.00

(@il n s )
|‘JU,UUU mm GID.: Diameter ID : 700,00 =) mm Caorrosion Allow, : |U.00 mm

Vessel ID: FTS
Mozzle ID: AO1

| [Status [NUM [CAPS [12/30/201¢[3:12PM |

If you are running AutoPIPE Nozzle first time, then first select the “Full License” option. To select Full
License option, click the File from main menu, a drop down menu will appear select the Authorize
option. On selecting this option a new dialog box “ AutoPIPE Nozzle License Authorization” will appear.




9 AutoPIPE Mozzle License Authorization @
Run A Licenzed Or Limited ¥erzion of AutoPIPE Hozzle

" Dema Select this option to use a complete version of
AutoPIPE Mozzle which can create models with a
resticted shell size between 18" and 24"

* Full Licenze To run a licenzed version of AutoPIPE Mozzle requires a valid
autharization from Bentley. To autharize AutoPIPE Mozzle, run the
Licenze Management Toaol from the "FPrograms/autoPIPE Nozzle"
group of your Windows Start menu.

Legend

Licenze never checkead out

Licenze successfully checked out now

Licenzee successfully checked out earlier, checked in now
) License check out ermar

Select thiz option display infarmation on
Autharization

Cloze

Select the Full License option.
The full license option is only available on systems that have one following:

a. AutoPIPE Advanced License

b. AutoPIPE Nuclear License

The program will default to demo mode if only AutoPIPE Standard license is available. Check LMT
(License Management Tool)> License Checkout tab to verify what licenses are available. Again, the
program will only function if AutoPIPE Advanced / Nuclear license(s) are listed. Otherwise it will revert
to demo mode.

Creating new Model
To create a new model, Click File button from main menu, a drop down menu will appear select New

from this drop down menu. On selecting this option, a new dialog box invokes.

P "

Confirm @

Save the current model?

Yes ! Mo Cancel

On clicking <No> button, a “Save New Model As” dialog box will appear.



| |l « Local Disk (C:) » Bentley » AutoPIPE Nozzle V3i Izl 44 || Seorch AutoPiPENezie vai O]

et === SRR ESEEESEIERES
= Previous Locations t e
Organize » New folder - = @
2 Favsites Mame Date modified Type Sizm
&, demal.Moz 5/28/2001 3:06 PM  AutcPIPE Nozzle F...
| Libraries &, demo2.Moz 5/28/2001 3:06 PM  AutoPIPE Nozzle F...
1% Computer

& Local Disk (C)
—a New Velume (E:)

€l Network
O ] +
File name: Mewmodel|Noz '_I
Save as type: [Nﬂﬂl&{'m 'Y]
'~ Hide Folders [ swe | [ Conca |

Navigate to the appropriate folder, enter the name of the model to the "File name" field, and press
<Save> button.

Now enter the data for the following tabs.

Data for System tab
Click the System tab. In this tab first change the UNIT option from Standard to Sl and then enter the

data as follow

e | |

i i System
Design Code : DIVI(WRC107) = [V} Material Library : ASME1996VIIDIVI ~|  Options |
Design Pressure 1.5 Mjmm2 Vessel Identifier : Model Details |
Design Temperature :  [100 dea C Nozzle Identifier: | Default Library

Ambient Temperature & IEU = Units & |SI vl -
e i Set Default Code |

[ jﬂﬂ Hozzle Stress N/mm2
Combinations Stress T Actual | Allowable | %

D = 0.000
T = 0.000
'd = 0.000
t= 0,000

Vessel ID:
Mozzle 1D:

| [Status [NUM [CAPS [12/30/201%]3:25PM |




Item

Input value or selection

Units - SI

Design Code - DIV | (WRC107)
Material Library - ASME1996 VIII DIV |
Design Pressure N/mmz 1.5

Design Temperature °C 100
Ambient Temperature °C 20

Now click the <Y> button to the right of the input field for Design Code, to display the following dialog

box, and then select the year for calculating the allowable stress values.

select Year for Allowables:

< 2001 |

Ok | Caru:el|




Data for Shell tab
Click the Shell tab, and enter the data on the shell as follow:

v] L] ambient stress: [103.4
Shell Material : | 5| Design Stress : [103.4 :
STD Mominal & | 1 vI mm 5TD Schedule : I T vI Weld Effidency : |1

(+ oD:
Shell Thickness ¢ |.'m mm o~ . Diameter OD 2000 -

. Geometry :
D = 457.200
T = 20.000
d = 0.000
t= 0.000
Vessel ID:
Mozzle ID: Units: mm
WRC Axes
[Status [MUM [CAPS [1f1/2015 [11:33AM
Item Unit Input value or selection
Shell Type - Cylinder
Shell Thickness mm 20
Ambient Stress N/mmz 103
Design Stress N/mmz 103
ID - Click
Diameter ID mm 2000
Nozzle Axis - X
Shell Axis - z




Data for Nozzle tab
Click the Nozzle tab, and enter the data on the nozzle as follow:

e Tovker Rusults~ielp
2& &[Q@ ® SNP

Nozzle

Nozzle Type: |Hollow-Fipe -l ﬂ Ambient Stress: |0 Njmm2
Nozzle Material : | M| Design Stress : [o Njmmz  Weld Effidency : [

| Geometry :
D = 457.200
T = 20.000
'd = 267.000
t= 2769
Vessel ID: X
Mozzle 1D: Units: mm
WRC Axes
Item Input value or selected unit
Nozzle Type - Hollow-Pipe
Nozzle Thickness mm 12
Nozzle O.D mm 267.4




Data for Load Tab
Click the Loads tab, and enter the value <1> for thermal field, and then enter the following data as

shown below:

& &R

i
|

[Status [NUM [CaPs [1/1j2015 [11:36 AM

Item Input value or selection

Thermal - 1

GR - Fx N 1000
Fy N 1000
Fz N 1000
Mx N-m 5000
My N-m 5000
Mz N-m 5000
T1-Fx N 2000
Fy N 2000
Fz N 2000
Mx N-m 10000
My N-m 10000
Mz N-m 10000

10



Combination Button

Click on the <Combinations> button in the Loads tab, click on the <combination> button, Load
Combinations dialog appears. Click the Load Cases tab, check the GR and T1 (P1 will be checked

automatically).

Q& Load Combinations

Auto Combinations | User Combinations

Load Cases :

Dn,.'OFFl

=)

HEIpI Ok | Eanu:ell

[ Inzlude Prezsure Thrust in GR, HY Case

Selected Total
3 3

GR
T1

[ | P1

Only zelected static lnads will be uzed to generate automatic lnad combinations.

Then, click the Auto Combinations tab; you can check the GR and GRP1 + T1 and click <ok> to close the

dialog.

Q& Load Combinations

=)

HEIpI Ok | Eanu:ell

r Load Cases Auto Combinations

Static Combinations :

DI‘I;’Df‘fI F'-ESEtI Auto I [ Enclude -ve Wind, Seismic

User Combinations

Selected Total
2 2

ler

GRP1+T1

11



Performing Calculation
Before running the calculation, save the model first and then select Analyze->Stresses option from

menu bar. After calculation, you will see a list of maximum stress of each combination in AutoPIPE

Nozzle window.

 File Edit Analyze Tools Results Help
HE® SR © SNP =

 [Status [MUM [CAPS [1/1/2015 [11:37 AM

12



View Detail stress value
To view the detailed stress of any combination, select any combination from combination list and

double click it.

P

& AutoPIPE Mozzle Stress Details

J]_—il = | Shell stresses : At Edge of Attachment |_<| muﬂ_?l Printl

[ ][ E )

MC[M:]

0.048

Ehresses in Mimm2 Mozale Shell Shell
Int. Pressure Material Weszel Type | Mozzle Type | ro [mm) Fm [mm] T [mm] Gamma kn kb
1500 MNimm2 Cylinder Cyl-Hal 133.50 330,00 20.00 435 1.000 1.000
Combination Max.Membrane &1.5 Loads )] Moments [M-m]
GR Pax.Combined 1375 RFadial P Lang, WL Cire,WC Cire,MC Lang, ML Tarz,MT
-1000 -1000 -1000 S000 -5000 S000
Fig.Walue Ezta A AL Eu EL Cu CL uli} oL
]
P(Ma) 5166 % B.T61 =
F(fa) 0.066 4 0102 |
MC[Ma) 1557 -E
MC[Me) 0.053 .11 ER
ML[Na] 5508 | odf
ML{TAa) 0.0%3 | o
Preszure Ekress m
Circ.;embrane m
Circumferential Sum Strezz m
P{Mx] 6.7614 5,166 | o4
P(Mlx) 0.102 4 0.066 ER
MC[Rz) 2513 i | e
L

»

m

-

Print result

To view the print preview, click [File]->[Print Preview] command. A dialog box “Printer-Reports” will

appear. Select the options as needed and press <Ok> button.

v Input

¥ Warnings

r Sorted Summary

Stresses

¥ 1-Page Summary

2| x|
Ok | Can::ell

¥ Detailed Stresses

[~ Print all detailed stress combinations

I Screen

-

On Clicking OK a print preview dialog box will appear.

13



[ Physical Page [~ Show Guides

v Q|- S|

current | Page Setup | PrintSetup | Cancel |

Dasign Pressurs | (K]
Dasign Tamperadurs : (dag 1
Apnbisn i Tam paraturs :{dsg )

Properiy

Hozrzs

']

Typs

Hominet

oD imm)
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Thibakness fmm)

Carresion mm)

Waid ETien oy

Maderisl Epsoioation

Mazderial Baofion

M adaried Vommng 5 Modulu 5, E( M)
Alow mbls Sdress (Amblent) | HmemE)
Alow aitde Bress (Design) (MmmE
Yhadd Bdress LAmbien ) | MmemE)
“Yiaid Biress (Design ) KimmE

Hodcw-Ppe
150

ST

Q
1000

Flanes
a020s

g
o

B3g22aaaaasaaa

20 Facrors -

“Limpar gefinas rederis, -c User gafhed siowanis Sresses

,'.5.4

20 Geomeoy -

Lb “anaal ol

AunAFE Wozzie 8 11.68.23 - Newmodelhoz

To print the result, click the <Print> button.
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Example2: Import Anchor Loads from AutoPIPE into AutoPIPE Nozzle

This example describes the interface to transfer the anchor loads calculated in AutoPIPE into AutoPIPE
Nozzle.

Open or create a model in AutoPIPE, and select the anchor node of nozzle in model. Now right click on
the selected anchor, a pop menu will appear, select the [Modify] > [anchor] command. After selecting
this option, an “Anchor” dialog will appear, select the anchor type and check the option "Report Anchor
results to AutoPIPE Nozzle/AutoPIPE Vessel", and close the dialog by pressing the <Ok> button.

E Anchor @
Paint Mame A00
TagMo.: [
Anchor type : -
Tranz. shiff. - S Rigid v Rigid Z: | Rigid
Rot. stiff. - 2o Rigd  ¥: | Rigd 2 | Rigid
Release for hanger selection - e [ Yoo 2.
R [ RBY: [ RZ: [

Thermal ahchor movements :

Select cazes: 1tai -

D= oY bz R R Rz
T | omo | oooo | oooo | oood | 0000 | 0000
| I I I I I
I I I I I I
| I I I I I
| I I I I I
Fepart Anchor Results to AutoPIPE Mozzle/AutoPIPE Vessel v

ok | Eancell Help

Import Loads
From within AutoPIPE, select [Analysis] option from menu bar of AutoPIPE and select Static option.
After performing the static analysis, select [File] > [export] > [Nozzle Loads to AutoPIPE Nozzle] to export
the loads to AutoPIPE Nozzle. The AutoPIPE Nozzle will start automatically, and you can see the
following dialog in AutoPIPE Nozzle.

Importing Autopipe Nozzles 2| =
Select Mozzle PXF File:
g WALKTHRU Browse I
Select Nozzle ID: |00 ~|
Analysis Set Mumber : | All (Default) j

[v Import Loads into existing model.;
Update | 0k | Cancel |

Mote: Currently only the Mozzle geometry i.e nominal size &
thickness and piping loads are imported from Autopipe.

Change the “Select Nozzle ID” value to “A00”, Set “Analysis set of number” to (All) , and then press the
<Ok> button.
15



Subsequently, a dialog for selecting the direction of the nozzle and the Vessel will be display:

| vessel / Nozzle Orientation

T\'

Autopipe Global

Local Mozzle axes
system shown

Select the direction of the nozzle and the Vessel, and then press the <Ok> button. All of the Anchor
loads of AutoPIPE will automatically be imported into AutoPIPE Nozzle. This data can be viewed on the
Load tab. It should be noted that the coordinate system of both AutoPIPE Nozzle and AutoPIPE may be
different; the program will automatically perform coordinate transformation when the data is imported.

Vessel ID: ;
Mozzle ID: ADO Units: inch

| [Status [NUM [CaPs [12/31/201¢[4:36 PM l

After importing the nozzle load from AutoPIPE continue filling out the other tabs with data as needed

before running an analysis in AutoPIPE Nozzle.
16



Example3: Level 1 seismic analysis with a cylindrical shell.
In this example, demonstrate how to perform a “Level 1 seismic analysis with a cylindrical shell”.
AutoPIPE Nozzle has the ability to import anchor load points that were analyzed by KHK level 1 code in

AutoPIPE, this example shows a case in which you enter the piping load directly.

Design condition

Vessel of designh conditions

Item Unit Data
Vessel of type _ Cylindrical body
Material _ SB410
Vessel inner diameter mm 2000
Vessel wall thickness mm 20.0
Vessel average radius mm 1010
Internal pressure N/mmz 1.176
Temperature °C 200
Allowable stress (at rest) N/mmz 103
Allowable stress (during N/mmz 103
operation)
Yield stress (at rest) N/mmz 225
Yield stress (during N/mmz 189
operation)

Design conditions of nozzle

Iltem Unit Input data
Type of nozzle Hollow cylinder nozzle
Material (STPG370-S)
Nozzle outer diameter mm 267.4
Nozzle wall thickness mm 12.0
Nozzle outer radius mm 133.7

Piping load

GR 1000 1000 1000 1000 1000 1000
T1 2000 2000 2000 2000 2000 2000
E1l 3000 3000 3000 3000 3000 3000
E2 4000 4000 4000 4000 4000 4000
E3 5000 5000 5000 5000 5000 5000
P1 100 100 100 100 100 100
S1 6000 6000 6000 6000 6000 6000
S2 7000 7000 7000 7000 7000 7000

Note: Load values are not the actual data in the example.

17



Input of the System Data

Click the System tab, and then select the KHK (Level 1) from Design Code field. After changing the
Design Code, the following dialog box will display, click <Yes> button.

Reset all fields?

A “Save Dialog box” will appear, to save the data click <Yes> button again.

Save the current model?

| File Edit ‘ni!lyze Tools Results ﬂg[p
DSHEE SR/8(S NP &

ary : |kHK |
—

Design Code : KHKevel 1) v| v | Material Lior

Design Pressure @ 1.176 N/mm2 Vessel Identifier :
Design Temperature : |21IJCI deq C Mozzle Identifier : I Default Library
Ambient Temperature : |20 degC Units : 51 -

Vessel ID: 5
Mozzle ID: Units: mm

[status [NUM [CAPS [12/30/201¢[5:37 PM |

18



ltem Unit Input Value or selection
Units - Sl
Design Code - KHK (level 1)
Material Library - KHK
Design Pressure N/mmz 1.176
Design Temperature °C 200
Ambient Temperature °C 20

Next, press on [File] > [Save As] command, and then save the data for KHK with a new file name.

Shell input data

Select the Shell tab and then click <S> button. On clicking this button, a new dialog box “Shell Material”

will display.

Set “Section Type” = (Plates), and “Material” = (SB410). Some values will be automatically set on the
dialog after these selections are made. Now press the <Ok> button and then enter the other data on

the Shell tab as follows:

&I Cancel |
Section Type : b aterial Type:
|F‘Iﬂtes ﬂ |C.ﬂrt:-u:|n ! Low Alloy j
Reset | Material : -
Properties :
Elastic Modulus : 191000 M Amm2

Temperature Range : 0.0 to 4500 degC

Alloy Designation UMS Mo :
Production Type :

Grade :

Composition :

External Pressure Chart :

Average Temp expan. : 2202
Minimumn Tensile Stress : .0a

225.0

Minimum Yield Stress ;

Design Yield Stress ; 183.0
Thickness range :
Class/Condition :

rnrnAm

M A2
M A2
M A2

19



F{»E-e Ed:t Anabjrm Tools Results Help

* 0D
. Di [2000 +] wm

] L] ambient stress: [103.0 Nfitm2 Nozze Axis:
S| Designstress: [1030  njmmz Shel Axis: =l
mm STD Schedule : I T vI

Weld Effidency : |1

Corrosion Allow, ¢ |0 mm

. Geometry ¢
D = 457.200
T = 20,000
d = 0.000
t= 0.000
Vessel ID:
Nozzle ID: Units: mm
WRC Axes
|Status [MUM [CAPS 17172015 [11:42 AM |
ltem Unit Input Value and selection
Shell Type - Cylinder
Shell Thickness mm 20
Ambient Stress N/mmz 103 (Automatic)
Design Stress N/mmz 103 (Automatic)
ID - (Click)
Diameter ID mm 2000
Nozzle Axis - X
Shell Axis - Y

Data for Nozzle

Click the Nozzle tab, and then click <N> button to the right of the Nozzle Material field. On clicking this
button a “Nozzle Material” dialog box will appear.

Nozze Type:

s | System

[Holowpipe  v| | Ambentstress: [52.0 Njmm2

| Designstress: [92.0 Njmm2
- NS Schedde : |- ~|
mm MNozzle 0.D : IZE?.i vim

Weld Effidency : |1
Rectangular Length : |u it
Rectangular Width: [0 mm

20



Nozzle Material 2] x|

Ok | Cancel |

Section Type b aterial Type:
|F‘ip&5 ﬂ |C.ﬂrt:-u:|n ! Low Alloy j
Rezet | Materal ; |[Spdeehiine -|
Properties :
Elastic Modulus 191000 M Amm2

Temperature Range: -100  to 3500 degC
Alloy Designation LINS Mo

Production Type :

Grade :

Composition :

External Pressure Chart :

Average Temp expan, 2202 A
Minimum Tensile Stress : .00 M Arom2
Minimum Yield Stress : 215.0 M dmma
Design Yield Stress ; 178.0 F#mm2
Thickness range :

Class/Condition :

Select the “Section Type” = (Pipes), select the (STPG370-S) from Material drop down listing and then
press the <Ok> button. Some values will be automatically set on the dialog after these selections are
made. Now press the <Ok> button and then enter the other data on the Nozzle tab as follows:

ltem Unit Input value or selection
Nozzle Type - Hollow-Pipe
Nozzle Thickness mm 12
Ambient Stress N/mmz 92 (Automatic)

Design Stress N/mmz 92 (Automatic)

Nozzle O.D mm 267.4




Data for Load tab

Click the Loads tab, and enter the following values in the right-hand column of the load number of

cases.
Item Unit Input value or section
Thermal - 1
Seismic - 3
Sam - 2
Pressure - 1

After entering the above settings, the input field for load case GR, T1, E1, E2, E3, P1, S1, S2 will be
displayed. Please enter the following data of piping load as shown below:

& & R

i o

.| Geometry :
D= 200000
T = 20,000
'd = 267.000
t= 10.312
Vessel ID: ;
Mozzle ID: Units: mm
WRC Axes
[ Status [MUM [CAPS |1/1/2015 [11:47 AM

Then, press the <Combinations> button, a new dialog box “Load Combination” will appear, now click
the User Combinations tab and press the <KHK L1> button.

22



L Load Combinations

Help | Ok | Eancell

[ LloadCases | Auto Combinations

User Combinations

User Combinations : [ ShowCombinations

onjofi | Delete | Delete all | Mocify [ add | 1| 0 [0

Selected Total

| | Combination Name

[method |

A dialog will appear, click on the <Yes> button.

Confirm

Delete all user combinations and load default KHK L1 combinatons?

Cancel

The combination for KHK will be automatically set, click on <Ok> button to close the dialog box.

L Load Combinations

==

Help | Ok | Eancell

[ LloadCases | Auto Combinations

User Combinations

User Combinations : [ ShowCombinations Selected Total
Onjoff | Delete | Delete Al | Modify | Add | [24 |24
Combination Mame Method -
PV X+ sum N

PUCY Sum
PW-X+Y Sum E
WY Sum
PW+Z+Y Sum
PW+Z-Y Sum
PW-Z+Y Sum
PW-Z-Y Sum
+X+Y+DX Sum
XY +DX Sum
“K+Y+DX Sum
X +DX Sum &7

23



Execution and output result of calculation

Press [File] / [Save] command, and then save the data to a file. First Save the file and then run “Stress”
from drop down menu of Analyze for stress Calculation. After the calculation, you will see a list of
maximum stress of each combination in the lower right area of AutoPIPE Nozzle window.

File: Edit &na_l:,rze Tools Results Help

DEHEE SR(IO(S NP | B B ='lrl*’*lm =
|'shen | wozze T reinfrad | ceomery TGl rocors T sustem
Units : P 8 e 5 A Hydrotest T I
k2 | RYx | Py | Harmonic T
2008 2000 2000 eem 7 A
3000 3000 | 3000 | e Bl =5
4000|4000 4000 Response o
| | | il Reset l Combinah'onsl
|{+x Y 4DK) :J Ij _EJ Edge of Nozzle Mjmm2
o Geometry : l_'l__‘ﬂﬂﬂ’ﬂ
D=2000.00 |CPWHICY)

E! _x.[.n

T = 20,000 i.'l_"l'FX'—V}
d = 267.000 (Eﬂ*lm
t= 12000  [(Pw+Z-Y)
-Z+
Vessel ID: (PW-Z-Y)

Mozzle ID: Unitst mm (HX+Y+DX) o t .
(+%-¥+DX) ombinex .
wRC axes || (Xeve0X) “ombinet : -

[Statis UM [CAPS [1/1/2015 [11:45 AM |

To view the detailed stress of any combination, select any combination from combination list and

double click it.
#
<&, AutoPIPE Nozzle Stress Details [ -@
| | Shell stresses : Edge of Attachment _l _| 100 | _l Print | £
Etresses in Mimma Ploaale Shell Zhell -~
Int. Preszure Platerial Yessel Type | MozzleType | re(mm) Rm [mm) T [mm) Gamma kn kb il
1176 Mimm2 ZE410 Cylinder Cyl-Hol 135.50 530,00 20.00 435 1.000 1.000
Combination M Membrane 626 Loads M) Moments [M-m]
[Ph'- 2477 Mlax.Combined Radial,P Lang,¥L Cire,WC Cire,MC Long ML | Tors,MT
2000 2000 2000 -2000 2000 -2000
Fig.walue Bzt Ay AL Eiu EL Cu cL D oL =
P[Ne) 8.166 4 6.761 BEX
F(Ma] 0066 b 0102 ]
TAC[Ma) 1857 m
MC[Ma) 0.083 B I
ML [N 5506 I
TAL[Ma] 0,033 ]
Prezzure Etresz m
Circ.Membrane
Circumferential SUSHEE -
PNz] 7614 5165 BEE
FMx] 0102 4 0066 ]
PG 2513 Wik
PC[M:) 0045 N .
e A —
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Exercise 4: Level 2 seismic standards evaluation of high-pressure gas

In this example, demonstrate how to perform a “Level 2 seismic standards evaluation of high-pressure
gas”. AutoPIPE Nozzle has the ability to import anchor load points that were analyzed by KHK level 2
code in AutoPIPE, this example will then calculate the stress generated at the junction of the shell and

the nozzle.

In AutoPIPE, it is necessary to use separate option for KHK level 2 code.

Design condition

Design Condition of Vessel

Iltem Unit Data
Vessel of type - Spherical shell
Material - SPV490
Vessel inner diameter mm 2000
Vessel wall thickness mm 15.0
Vessel average radius mm 1007.5
Internal pressure N/mmz 1.0
Temperature pressure °C 40
2

Allowable stress N/mm 152
(at rest)
Allowable stress N/mm 152
(during operation)
Yield stress N/mm 490
(at rest)
Yield stress N/mm 490
(during operation)

Design conditions of nozzle
Iltem Unit Input Data
Type of nozzle - Hollow cylinder nozzle
Material - (STPG370-E)
Nozzle outer diameter mm 457.2
Nozzle wall thickness mm 9.0
Nozzle outer radius mm 228.6

AutoPIPE settings

close the dialog by pressing the <Ok> button.

Open the model in AutoPIPE, click the anchor node of the nozzle, and then click [Modify] > [anchor]
command. Select the check box "Report Anchor Results to AutoPIPE Nozzle/AutoPIPE Vessel", and then




’E Anchor @-‘
Faint Mame : A00
TagMo. : |
Anchar type : -
Tranz. stiff. - ®: [ Rigd Y: | Rgd Z: |  PRigd
Fiot. stiff. - “: [ Ragd Y: [ Rigd Z2: [ Rigd
Releasze for hanger selection - = A S
R<:" RY: [ BRzZ: [
Thermal anchor moverments ;
Select cazes: m
D Dy Dz R R Rz
T1 | oQooo | pOoo | o00o0 | oooo | o000 | ;oo
| | | | | |
| | | | | |
| | | | | |
| | | | | |
Report Anchor Results to AutoPIPE MozzlesbutoPIPE Yeszel: [w
ITI Cancel | Help

AutoPIPE’s Anchor dialog

Click Analysis option from menu bar of AutoPIPE and select static option. After performing the static
analysis, select [File] > [export] > [Nozzle Loads to AutoPIPE Nozzle] to export this in AutoPIPE Nozzle.
The AutoPIPE Nozzle will start automatically, and you can see the following dialog in AutoPIPE Nozzle.

Importing Autopipe Nozzles HE
Select Nozzle PXF File:
g | JMODEL2 Browse I
Select Nozzle 1D: |ADO LI
Analysis Set Number ; I all (Default) zl

[~ Import Loads into existing model.;
Update I 0K I Cancel I

Mote: Currently only the Nozzle geometry i.e nominal size &
thickness and piping loads are imported from Autopipe.

Change the “Select Nozzle ID” value to “A00”, Set “Analysis set of number” to (All), and then press the
<Ok> button.

If a non-KHK code was selected in the previous work of AutoPIPE Nozzle, you may receive the following
dialog box will be displayed. Please go ahead and press the <OK> button.
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Warhing I
The design stresses for the material library selected may not be appropriate

i ! ! for the selected desien code. L
KHEK and PDAS00 codes use vield stress to calculate allowable stresses, ie: JIS, KHK and PDES00
material libraries recover vield stress instead of ambient stress.

Glick on 'Default Library' to set the material library to match the desien code.

Subsequently, the following dialog will appear, select the Orientation and Nozzle Axis and press <Ok>
button each time to move to the next step:

Vessel [ Nozzle Orientation 2| %] Vessel [ Nozzle Orientation 2| %]

Mozzle Axis: I vI Ok | Cancel | Mozzle Axis: I v| Ok | Cancel |
Orientation : Haoriz Vessel/ Horiz Mozzle ;I Crientation : Spheri:zl Vessel/ Nozzle vI

Horiz Vessel/ Horiz Mozzle
T v Vert. Vessel/ Horiz Mozzle
Autopipe Global

Horiz Vessel#1/ Vert. Nozzle
Horiz Vessel#2f Vert, Nozzle
Spherical Vessel/ Mozzle

Local Mozzle axes
ystem shown

Local Mozzle axes
gystem shown

Mote: Obligue or hillside angles must be entered Mote: Obligue or hillside angles must be entered
under Geomery Tab under Geomery Tab

Data for System tab

Click the System tab. The Design Code and Material Library have been set automatically. Now enter
the other data as follows.

( Shell T MNozzle T Reinf.Pad T Geometry T Loads T Factors

Design Code : Krilevel2) ] V| Material Library : e ~]  Gptions |
Diesign Pressure : 1.0 nfmmz Vessel Identifier : | Model Details I

Design Temperature :  [40 deaC Nozzle Identifier ; {a0o Default Library |
Amblent Temperature : 20 dsgC s :
: = deg e cl Z Set Defauk Cod |

Iltem Unit Input Value or selection
Units - Sl
Design Code - KHK (level 2)
Material Library - KHK
Design Pressure N/mmz 1.0
Design Temperature °C 40
Ambient Temperature °C 20




Data for Shell tab

Click the Shell tab, and then click <S> button to the right of the Shell Material field. On clicking this
button a “Shell Material” dialog box will appear.

BEZ v T Renfpad | Geomety | Loads | Facprs | System

Shell Type ¢ {Sphere i ﬂ Ambient Stress: |152.u Nimmz Nozzle Axis: [« =]
Shell Material ;  [5Pv490 T<=50 [8]] pesign stress : [152.0 Njmmz Normal Asis: [v =]

J1S Norminal @ 450 “ | mim J5 Schedule s |5TD > weld Efficiency : Il.DUU
" QD;
Shell Thickness : |15 mn ¢ p, DiameterID: IZDDB vI mm  Corrosion Allow. ¢ [0.00 mm

Select the “Section Type” = (Plates), select the (SPV490 T <= T50) from Material drop down listing and
then press the <Ok> button. Some values will be automatically set on the dialog after these selections
are made. Now press the <Ok> button and then enter the other data on the Nozzle tab as follows:

Shell Material 2|x]
M Eancell
Section Type b aterial Type:
|F'Iﬂtes j |C.ﬂrt:-u:|n I Low Alloy j
Rezet | Material : -
Properties :
Elastic Modulus : 201800 M Arnm2

Temperature Range: -10.0  to 3500 degC
Alloy Designation UMS Mo :

Production Type :

Grade :

Compaosition :

External Pressure Chart

Average Temp expan. : 0.220 i

Minimum Tensile Stress : .00 M /mm2

Minimum Yield Stress 490.0 M A2
Diesign Yield Stress 490.0 M A

Thickness range :
Class/Condition :
Item Unit Input value or selection

Shell Type - Sphere
Shell Thickness mm 15
Ambient Stress N/mmz 152 (Automatic)
Design Stress N/mmz 152 (Automatic)
ID - click
Diameter ID mm 2000
Nozzle Axis - X
Shell Axis - Y
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Data for Nozzle

Click the Nozzle tab, and then click <N> button to the right of the Nozzle Material field. On clicking this
button a “Nozzle Material” dialog box will appear.

&I Cancel |
Section Type b aterial Type:
|F‘ip&5 ﬂ |C.ﬂrt:-u:|n ! Low Alloy j
Reset | Material : -
Properties :
Elastic Modulus : 201800 M Amm2

Temperature Range: -100  to 3500 degC
Alloy Designation LINS Mo

Production Type :

Grade :

Composition :

External Pressure Chart :

Average Temp expan, 0220 A
Minimum Tensile Stress : .00 M Arom2
Minimum Yield Stress : 215.0 M dmma
Design Yield Stress ; 215.0 F#mm2
Thickness range :

Class/Condition :

Select the “Section Type” = (Pipes), select the (STPG370-E) from Material drop down listing and then
press the <Ok> button. Some values will be automatically set on the dialog after these selections are
made. Now press the <Ok> button and then enter the other data on the Nozzle tab as follows:

rm Reinf.Pad T Geometry T Loads T Factors T System

Mazzle Type: IHolIs:-w—Plpe _:_I ﬂ Ambient Stress: |?"8.E1 Kfrmz

Nozzle Material ¢ [STPG370-E N/ Design stress : [78.0 Njmmz  Weld EFficiency : 1.0
J15 Nominal ; I "] i 315 Schedule : | 'rl Rectangular Length : | S
Nozzle Thickness: E i Nozzle 0.0 ! | 457.20 V| mm Rectangular Width: |0 M

Item Unit Input value or selection
Nozzle Type - Hollow-Pipe
Nozzle Thickness mm 9
Ambient Stress N/mmz 78 (Automatic)
Design Stress N/mmz 78 (Automatic)
Nozzle O.D mm 457.2
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Confirmation of Load Data

Click the Loads tab to check the load data imported from AutoPIPE.

r Shell T Nozzle T Reinf.Rad T Geometry m Factors T System

: Forces: Moments: f-rn Trermel n =
CBBE Fr | Fv | P | M | My | M Al

; Seismic 0
PW+X+Y 703 | 556 | 5219 | 6017  -5166| -153 = 5
PV +X-Y -1994 | 162 5772 5896  -5054| 5 g : = |
PW-X+Y 571 | -811 -5290 | 5933 | 5137 | -838 -
PW-X-Y -1833| 1225 -4737 | -6054| 5250 | 629 ¥ || eset || combinations |

Execution and result output of calculation

Press [File] / [Save] command, and then save the data to a file. First Save the file and then run “Stress”
from drop down menu of Analyze for stress Calculation. After the calculation, you will see a list of
maximum stress of each combination in the lower right area of AutoPIPE Nozzle window

" El-r||||-

AutaPIPE Mozzle - WHNZ2

File Edit #nabze Tooks Eusults Help
DEeEBER & 8/ S NP

B e R R B

_B=0~
E-i-
Bl

" ghel | ozl | Renfpad | ceomery | TECHN Facrs | Swem

__Units: Forces: N Maoments: f-m Tharmal o -
Case Fx | Fy | Fz Mu "rlm*}'s—.;[;m |Dﬂ
PWH+X+Y 709 | 596 | 5219 | 6017 5166 | 153 S g
PW+X-Y -1954 | 162 | 5772 | 5896 -5054 | 55 B = =
PW-X+Y B71]  -e1l|  5290]  5933]  Sla7|  -eas neesue g
PW-X- -1833 | -1225| 4737 | 6054 | 5250 629 ¥ F ] Cora nr}|
[Py ~][F] p| Edae of Nozzle Njmm2
Combinations |Stress Type Actual | Allowable | %
PW+X+Y Membrane 46.9 1094.4] 4%
Geomelry :  [PWHX-Y Membrane 45.7
e [TE Membtane 46.9]  1094.4| 49|
et | IEEEEY Membrane 46.2
i PWHZ+Y Membrane 41.7
d=457.200 [pw 7y Membrane 41.3]  1094.4] 4% g
t= 9000  [pw-z4v Membrane 42.5| 1094.4] 4%
|Pw-2-¥ Membrane 41.0
+X+Y+DX Combined 379.4
Units: mm [ 4%-¥+DX Combined 379.0
-X+¥Y+DX Combined 291.0
WRC Axes |[-%-¥+DX Combined 29[;2 -|

| Status

[mOm [CAPS f2013{0af1t 15:58 |
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To view the detailed stress of any combination, select any combination from combination list and

double click it.

The results of the X + Y + DX detailed stress is shown below.

N, AutoPIPE Noz

i I =L | Shell stresses : At Edge of Attachment EI _<| 100 _f-|__'_?_| print |[ €5
! :

Stressesin Mimmz | | Nozele |  Shell Shell |
Int. Pressure Blaterisd | Weszel Type !Moa:leTypc ro(mm) | Fmmm) T (mm) |Tw.rmh kn | kb | RhoTih
SPY430T<=50 | Sphers CylHol | 22660 | 100750 00 | 2450 | too0 | 000 | 167
Combination Mlue Membrane Londs | M) Moments | |
SXY+DX | Max Combined 3134 | Padilp vio | owa [ m M2 |
| -zzes 4230 | erde | -s%el2 1645 |
Fig.Walue U=salue Ay AL Bu | BL Cu

Pl | 0.0t

Pz} .01

R e

(M) o.018

M2(Nx] 0.015

2(M) 0.on

Presaurg Btregs
Membrans X e

Total X Sum Stresz

P{No}. 0030

F{Ma) 0.008

WiNel | oot 060

Mife) | 0.009

- ¥ . -

3k 3k ok 3k 3k 3k 3k ok ok ok ok ok ok ok ok Kk
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