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Getting started step-by-step guide

A guide for those approaching NextGen for the first time, aimed to discover the user interface and create
the first simple vessel.

Online version: https://nextgen.sant-ambrogio.it/KB594537

Latest update: 14 ott 2024

What is NextGen?

NextGen is a mechanical, multi-code calculation software aimed to design pressure vessels and heat
exchangers. The design can be performed according to these standards: ASME VIII Division 1, ASME VIII
Division 2, EN 13445, AD2000, VSR.

The software is able to validate structural analysis of supports according to different codes and de-facto
standards like NTC, WRC, UBC, ASCE, Moss, Bednar, etc.

Installing the software

You can find a guide about installation and license management in this article.

Prerequisites

This guide assumes that the software is correctly installed and working. It is also assumed that the end
user has a basic understanding of pressure vessels design criteria and knowledge of current calculation
codes.

Project Browser

The first window shown after program startup is the so-called "Project Browser". The Project Browser
gives an overview of the user's projects and can operate on them. The default location of the user's
projects is Documents\Sant' Ambrogio Projects.

G| Sant'Ambrogio NextGen v. 2023.0.613.1844 - Projects Browser [ Autosize @Help = = =2
Projects management | Tools &
7 = T MN=s | &e
f @ : 5 | 3
Home Open. New Exchanger ews feed | Ask for
support
Folders and projects Items Help
4 £5 Recent projects Project details [T News feed x
&y prova Name Created: 07/07/2023 Latest news Al
i Gstormer Modified: 07/07/2023 | | Announcements and technical articles from NextGen |
@ website
[} Description
& NextGen 2023.0 is now available
@ Y published: 13 Jun 2023
Favorite projects; information about the publieation of Sant'Ambrogio
4 it Working folder Project items NextGen version 2023.0
S Name Type Calculation cade Last modified Attributes (2 Open in browser
[}
Q NextGen 2023 user interface guide
a ) Published: 12 Jun 2023
&l [prova
g NextGen 2023 introduces a new type of user
interface for its main window. This article explains
Q the differences with previous versions,
2 Open in brawser
External actions for the vessel support
calculation
[ published: 31 May 2023
It is possible to define various actions when
ltem description Preview checking the vessel's support
& Open in browser
Use of customized Excel files to define the
'WRC loads on nozzles
[ Published: 23 May 2023
An Excel file can be used to define custom nozzle
loads
£ Open in browser |
Ready
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Project Browser

Project and Item definitions

A NextGen Project (.SPJ file extension) is a container that includes references to one or more Items (.SIT
file extension). An item includes multiple components and represents a vessel or an heat exchanger; it
contains all the required data (geometry, loads and so on) to validate them. The user can take advantage
of this hierarchy at his own will; usually, a project maps to an order.

For our "Classic Edition" software users, a single .SIT Item file contains all the components previously
designed on different .IN input files.

Project Browser features

The main Project Browser's functions can be found on top of the window:

NG}

Projects management Tools

ﬁ%ﬁ T = Favorite Duplicate @Re‘fresh | Import.., ﬂ.;‘:'

Home Mew project Open... TiBrowse... £ Rename g Delete New Vessel Mew Exchanger News feed | Ask for
folder k support

Folders and projects Items Help

Main Project Browser's features

The functions present in the '"Folders and projects" section allow the user to perform common
operations like creating, opening, deleting or renaming a project.

The functions present in the "Item'" section allow the user to create and open items (vessels or heat
exchangers) and also perform common operations on items such as copying, deleting and renaming. For
items, also importing is possible.

A detailed explanation about how to import an item into a project can be found in this article.

The ""Help" section contains two buttons, one for showing the news feed and one for sending technical
support requests to our support team.

More information on the technical support functionality can be found in this article.

More information on files management with the Projects Browser can be found in this article.

The "Tools" tab of the ribbon bar contain other functions which are useful for unlocking or making an
item read-only, as well as the possibility to access the software options and the materials database. It is
also possible to show the installed calculation codes, check for updates, show license details and locate
the program's log (useful for diagnostic purposes).

Projects management Tools

% End |, ]Installed Calculation Codes

Options Materials | Check for & Show license details
database | updates || Locate program log

Item security View Diagnostics

"Tools" tab
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Creating a new project
From the "Projects management" tab, select ""New project folder":
+

New project
folder

"New project folder" button

Write the name of this project into the appropriate field, then click on "Ok" to save it.

3

Please type new folder name:

:‘T/ |New project folder
Ok Cancel
Typing a folder name

At this point, project details such as Customer and Description can be filled. Save the project for saving
the modifications, by clicking on the "Save Project" button.

Project details
Mame Mew project folder Created: 13/07/2023
Custemer  Customer 01 Modified: 13/07/2023

Description  Customer 01 order

Project items

MName Type Calculation code Last modified

< >

Item description Preview

[l Save project

Filling project details

The "New Vessel" and the "New Exchanger" buttons are now enabled. In this guide we're going to create
a simple tank, so click on the ""New Vessel'" button.

The "Item Properties' window will appear:
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ltem Properties 3
8 Vessel |[§] Design conditions ¥
Item name || |
Calculation code | v | (7]

ltem description

Input data units | MPa, *C, mm v|

Default bolt type |ANSI v| (7]

Default standard for nozzle flanges |ANSI B16.5/1647 v| (7]

Default gasket for nozzle flanges | | Gaskets

Use a default set of materials O (7]

2 General |15 Geometry || Tests | (@ Location | %. Wind | g8 Seism | B9 Loads | | | Lining | [Z] Reporting | J2 Options r ¥
= Save ) Cancel

"Item Properties" window

To proceed with a new Item creation it is mandatory to fill each field marked with a bold label. You can
always recall the Item properties window later and fill or change any information about the current item.
Note that all item properties are grouped by category (general, geometry, tests, etc.): switch between
categories by clicking on the appropriate tab. Some tabs may be hidden, click on the arrow to show more
tabs.

Fill with the item name (let's call this vessel "New item') and select the desired calculation code, like
"EN 13445 Ed. 2021 Issue 1 (2021-04)". The window will refresh to load additional, code-specific fields.

Switch to "Design conditions" by clicking on the top tab to define design conditions for this item:

[tem Properties E3

W Vessel E] Design conditions -
Name [/ Description Design conditions

Internal pressure design temperature 200 H c

Internal pressure 1.2 = MPa (7]
External pressure design temperature 200 H c

External pressure = MPa Vacuum (7]

Joint efficiency 1 o (7]
Corrosion allowance 0 > mm (7]
External corrosion allowance 0 = mm

lgnere liquid level O L7]

“F General =
] Add condition |« This is the active condition | X ¥) Clear customizations | Save ¥) Cancel
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Design conditions

Set temperature and pressure for internal pressure calculation (e.g. 200°C and 1.2 MPa) and, if needed,
external pressure conditions (e.g., 200°C and 0.1013 MPa by clicking on the "Vacuum" button). When
external pressure calculation is not needed, leave 0 (zero) in the "External pressure" field.

It is also possibile to define a default joint efficiency value and corrosion allowances: these values will be
applied on every new component added later. It will always be possible to change them globally or on a
per-component basis.

Once finished, click "Save" to begin working on the new item. The main program window will be shown.

Workspace

NextGen contains a ribbon bar organized in different tabs. Using the tabs it is possible to choose the
macro-area of the desired command. These macro-areas, or categories, are:

¢ File, for managing saving, opening, revisions, properties related to the current file

e Components, for inserting and printing components

e Item, for managing properties relating to the entire current item

e View, to change the current view and view databases of standard materials and components

e Tools, for accessing tools such as software options, export, quick replacement of materials and
gaskets

e Help, for help and diagnostic functions

BHe == New item - Mew project folder - Sant/Ambrogio NextGen v. 2023,0.613,1844

Components | fem  View  Tools  Help

‘ ' ’ un O @ Bolted N n ’ M Brackets -y ] B (3 pass parttion @ Jacket @ Weight &5 Forces and moments | @ Rectangular vessel ai:“ x
O O BE= i Ore i g
Gylinder Gone Head | Nozle LWN | Welding Loose Otner | @958 | oo 1oge skirt |OFNS5 ™ | fipeshests Tube W Expansion jint o Jacket closure | ML Atschment f Ladder 14 Fatigue ltem | Close item
- neck - | @Other - Alugs~ * bundle i J W Half pipe o Curves - [ Platiorm report

Shells and heads Openings Flanges Covers Supports Exchangers Jackets Accessories Other elements Reporting View

NextGen's ribbon bar

From the "Components' tab we can add one of the supported components, like cylinders, cones, heads
etc. Some buttons are greyed since in the current context the component can't be added: for instance, a
nozzle can't be added to an empty model, since it needs a shell to be placed onto.

Components that can't be added due to license restrictions are shown in red.

In this tab, also the buttons for creating the item's report and the current component's report are
available.

Component  ltem
report report

Reporting

""Component report" and "Item report" buttons

When a component is selected, an additional category, contextual to that component, appears on the
ribbon.
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B=~ - anage New item

File Components  ltem  View  Tools  Help | Component options

. D Q @ ﬂ % . 58 Copy as additional )Replicate opening | ) Add standard welding neck

Transparent Hide Color | Modify Copy Delete Component Rebuild & Insert component between @D Replicate ring Q) Add standard loose
model - report  model [ Insert expansion joint ) Add standard slip-on § Change to hemispherical ) Change to slip-on

Change to welding neck ) Change to integral
ge ] g eg
pherical ) Change to loose QO Change to loose with lap

AEEearanca ] Edit ] Standard components ) Convers\'o_n I
[Eltem structure =

Q) it types) -

E| B’.g Standard (3D) components
Cylindrical shell #1 (Cylindrical shell)

ﬂ Ja(ket

:.iZ Additional compenents
Modify

Copy

Copy as additional
Delete

Hide model
Transparent

Rebuild model

Component report

The contextual menu and toolbar

Through these commands it is possible to interact with the component itself, modifying its appearance
or carrying out operations such as the conversion, replication or insertion of intermediate components.

The same operations are available by clicking with the right mouse button on the component itself or its
icon in the hierarchical tree view.

In the "Item" tab, the user can perform several functions such as accessing the "Item Properties",
changing the calculation code, changing the item's orientation, enabling a jacket, defining a liquid level,
defining wind and seism loads, defining load combinations.

More information on load combinations can be found in this article.

|

o 1_‘}'!.'
Component options

Components Jltem l View Tools Help

T F— E— B
|§:| EN 13445 Ed. 2021 Issue 1 (2021-0¢ ﬂ IE‘ u PWB "ﬁ | ASME U forms
= . - . .
Properties Exchanger ‘ Vertical erientation Design Liquid | Wind Seism Lifting Cumponent [tem .F‘.ewsmns
wizard ["|Enable jacket or half-pipe cumblnatluns lewel report  report Repur‘tlng opticns
ltem I} Conditicns T | External loads F‘.epurtlng I}

"Item" tab of the ribbon bar

Under the ribbon bar a control for switching between "3D View' and "Desktop View" is present.

53D View || Desktop View |

"3D View' and "Desktop View"

The "3D View" gives the user the possibility to create components that will be part of the 3D model, while
the "Desktop View" gives the user the possibility create additional components, not represented with a
3D model. An example of creating an additional component is provided in this article.

Left panels can show different information:
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P265GH (EN 10028-2)
Cylindrical shell #1
Overpressure due to static head - extern| 0 MPa

(Overpressure due to static head - Hydrail| 0,005 MPa
Overpressure due to static head - interng
Undertolerance

Blind flange connected
Oi: Inside diameter 500,00 mm
Da: Outside diameter 520,00 mm
e Thickness 10.00 mm

L: Length 1.000.00 mm
Madel color [ ] Azure
Unsupported length for external pressure

Additional dead (fixed) weight - absclute
Additional dead (fixed) weight - percentay 0 %

Additional live (removable) weight - absc 0 kg

Additional live (removable) weight - pere) 0 %

Internal volume 0,19635m?

Met weight 126 kg

Paint of application of the center of gravit Applied ToComponent Location
Total weight 126 kg

3| E

Default balt type

Default gasket for nozzle flanges
Default standard for nozzle flanges EN1092_1

Input data units
|tem description

lUze a default set of materials

Distance from reference line
Jacketed vessel
Wertical item

Insulaticn Falze
5. Snow load 0 N/m®

Address / Location
Country
Latitude
Longitude

Automatic update of the list of applied log
Drawing
Enable revision system

Seismic accelerations calculation metho| NoCode

Minimum design temperature 0°C
Perfarm tests in correded condition False
Required tests Hydrostatic
Test pressure calculation Automatic
|ze maximum side, chamber or vessel g True

False

Additional dead weight Okg

Additional live weight Okg

Center of gravity (operating) 0mm, 629.91 mm, 260.00 mm, 174 kg
Met weight 174 kg

Total volume 0.23065 m?

Total weight 174 kg

‘wind profile calculation method NoCode
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4l

Item structure
[ Q) (Al types) -

|_:_|...I§ Standard (3D} components

EI \ Ellipsoidal head #1 (Ellipscidal head)

[ Mozzle #1 (Mozzle)

& Cylindrical shell #1 (Cylindrical shell)

= [ Ellipsoidal head #2 (Ellipscidal head)
i.[) Nozzle #2 (Nozzle)

..... @ lacket

..... i= Additional components

Left panels

A hierarchical view of the item shows validation status (green for validated component, yellow for
validated with warnings, red for not validated) for each component and lets the user search within all
components; the two remaining panels display the item's or currently selected component's properties;
these properties can also be modified rapidly from here.

Finally, the rightmost vertical toolbar lets the user navigate the 3D model and change 3D visualization
options.

&6 s L&

i
['s"]

Al WA EFELS -

| =]
]

I
4

Right toolbar

Vessel design

Design starts from the main component, usually a cylindrical shell. Select "Cylinder" from the
"Components' tab of the ribbon bar and its editing window will appear:
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{2 Cylindrical shell "Cylindrical shell #1"

Essentials
i General
[§] Design conditions
&) Geometry
== Ligaments

Jc External loads

General

Name / Position
Material
Undertolerance method
Undertolerance
Geometry

Standard pipe

 Weight
Length
=] Reporting =

Thickness
Inside diameter
Outside diameter

rrors (0) | /4% Wamings essages

E (0 Warnings (0) Messages (0)

Description

Editing window for cylinders

&= Relationships (0)

L

e

Di

Do

[Cylindrical shell #1

[ Absolute value

0 ) mm

Pipes database

3

t

0

.
3
3

3

B
3
3

3

f
3
3

v
3
3

Edit

V<>

[ Helper image

e Save for later

2, Preliminary report

[
7] Auto size

lll Usage factor

Version: 17 ott 2024

o B R

[§ Load @ Help.

|+ 0 8]

‘:L Expand

Cancel

Tip: The "OK" button is disabled, since not every mandatory field is filled; like in "Item properties", also
in this window mandatory fields are highlighted in bold. Hovering the "OK" button with mouse pointer
highlights mandatory fields in bright red and moves to the first mandatory field not yet filled: this
technique can be used to be guided through the whole input process.

To define a cylinder the only required values are material under "General" and length, diameter and
thickness under "Geometry".

To select a material, click on the "Database'" button beside the material input text box: the material
database of current calculation code will show up.

[ EN13445

1 List of materials

QJ

Description | Standard
P235GH EN 10273
P235GH EN 10273
P235GH EN 10273
P235GH EN 10273
P235GH EN 10273
P2335 simple vessels EN 10207
P2355 simple vessels EN 10207
P2355 simple vessels EN 10207
P235TR2 EN 10216-1
P235TR2 EN 10216-1
P235TR2 EN 10216-1
P243GH EN 10222-2
P245GH EN 10222-2
P245GH EN 102222
P250GH EN 10222
P250GH EN 10222
P250GH EN 10222
P250GH EN 10222
P250GH EN 10222
P250GH EN 10273
P250GH EN 10273
P250GH EN 10273
P263GH EN 10028-2
P265GH EN 10028-2
P263GH EN 10028-2
P265GH EN 10028-2
P265GH EN 10028-2
P265GH EN 10028-2
P263GH EN 10216-2
P263GH EN 10216-2
P265GH EN 10216-2
P265GH EN10217-2
P265GH EN 102222
<

2379 materials - Selected material: P265GH (EN 10028-2) - Plate (¢ 5 16.00 mm) -

‘tmin tmax Form

0 % Shape and bars
16001 40 Shape and bars
0001 &0 Shape and bars
60001 100 Shape and bars
100001 150 Shape and bars
0 % Plate

16001 40 Plate

0001 &0 Plate

0 i Seamless tube

16,01 4 Seamless tube

40,00 60 Seamless tube

0 35 Forging

3001 50 Forging

0001 160 Forging

0 60 Forging

60,01 105 Forging

10501 225 Forging

2501 375 Forging

50 750 Forging

0 0 Shape and bars
0001 100 Shape and bars
100001 150 Shape and bars
0 % Plate

0 i Plate

16001 40 Plate

0001 &0 Plate

60001 100 Plate

100001 150 Plate

0 % Seamless tube

16001 40 Seamnless tube

0001 &0 Seamless tube

0 i Welded tube

0 60 Forging

Materials' database

Type

C-Mn,
C-Mn,
C-Mn,
C-Mn,
C-Mn,
C-Mn,
C-Mn,
C-Mn,
C-Mn,
C-Mn,

C
C
C
<
<
C
C
C
C
<
<
<
C
C
<
<
<
<
C
C
<
<
G
<
C
C
<
<
C
C

C, C-Mn
€, C-Mn

C-Mn,
C-Mn,
C-Mn,
C-Mn,
C-Mn,
C-Mn,
C-Mn,
C-Mn,
C-Mn,
C-Mn,
C-Mn,
C-Mn,
C-Mn,
C-Mn,
C-Mn,
C-Mn,
C-Mn,
C-Mn,
C-Mn,
C-Mn,
€, C-Mn,

Show advenced filters

, C-Mn-Si Steel
, C-Mn-Si Steel
, C-Mn-Si Steel
, C-Mn-Si Steel
, C-Mn-5i Steel
, C-Mn-Si Steel
, C-Mn-Si Steel
, C-Mn-Si Steel
, C-Mn-Si Steel
, C-Mn-5i Steel
C-Mn-i Steel
C-Mn-Si Steel
C-Mn-Si Steel
C-Mn-Si Steel
C-Mn-Si Steel
C-Mn-Si Steel
C-Mn-i Steel
C-Mn-Si Steel
C-Mn-Si Steel
C-Mn-Si Steel
C-Mn-Si Steel
C-Mn-Si Steel
C-Mn-Si Steel
C-Mn-Si Steel
C-Mn-Si Steel
C-Mn-Si Steel
C-Mn-Si Steel
C-Mn-5i Steel
C-Mn-S5i Steel
C-Mn-Si Steel
C-Mn-Si Steel
, C-Mn-Si Steel
, C-Mn-5i Steel

No.: 1.0425 [ID; 1]

Mat. No.
10345
10345
10345
10345
10345
10112
10112
10112
10255
10255
10255
10352
10352
10352
10460
1.0460
10460
10460
10460
1.0460
10460
1.0460
10425
10425
10425
10425
10425
10425
10425
10425
10425
10425
10425

~

s @ =
2 Material: P265GH (EN 10028-2) - Plate (t < 16.00 mm) - No.: 1.0425

Min, Thickness o | Max. Thickness [16 | Material Number

Spec. Weight  [7.85 | Poisson (0.3 | Minedse [ |

Flange Gr. (EN)  [3£0 | Flange Gr. (ASTM) | ]

Group Number  [1,1 | Long. Elongation [22 | Tran. Elongation

Treatments

Normalized [] Tempered [ Fine grain pract. [] Quenched [ Annesled
Temperature dependant values
-100,00°C [2000°C  |5000°C | 100,00°C |150,00°C |200,00°C |250,00°C |300,00°C |350,00°C |380,00°C |390,00°C |400,00°C |4
Rp02/T 26500MPa 26500 MPa 25600MPa 241,00MPa 22300MPa 20500MPa 18300MPa 17300MPa 160,00MPa 15400MPa 15200MPa 150,00MPa O
Re1/T OMPs OMPs 0MPs 0MPs 0MPa 0MPs 0MPs OMPa OMPa OMPa OMPa OMPa o
Rm/T 41000 MPz 410,00MPa OMPz 0MPa 0MPa 0MPa 0MPa 0MPa 0MPa 0MPa 0MPa 0MPa o
Rp1(100'000) O MPa 0MPa 0MPa 0MPa 0MPa 0MPa 0MPa 0MPa 0MPa 11800MPa 106,00 MPa 9500MPa B
GR(I00'000)  OMPa 0MPs 0MPa 0MPa 0MPa 0MPs 0MPs 0MPa 0MPa 165,00MPa 143,00 MPa 132,00 MPa 1
GR200000) O MPa 0MPs 0MPa 0MPa 0MPa 0MPs 0MPs 0MPa 0MPa 14500 MPa 129,00 MPa 115,00MPa 1(
< >
Elasticity
25300°C  |-19500°C  |-10000°C  |20,00°C 21,00°C 50,00 °C 93,00 °C 100,00°C 150,00°C 20000°C 204,
20850500 MPa 208.505,00 MPa  208.505,00MPa | 200.021,00 MPa  183.048,00 MPa 198.560,00 MPa 196,501,00MPa 196.070,00MPa 193.002,00 MPa  190.436,00 MPa 190,
< >
Thermal Expansion
-253,00°C 195,00 °C 100,00 °C 20,00°C 21,00°C 50,00°C 92,00°C 100,00°C 150,00°C 200,0¢
0,000011500 1/°C _0,000011500 1/°C_ 0,000011500 1,°C_ 0,000011500 1/°C  0,0000115201/°C  0.00011737 1/°C 0,000012060 1/°C  0,000012105 1/°C 0,000012430 1/°C 0,000
< >
2 Copy as custom 43 Custom Database ookupstresses || (@ Select || @) Cancel

Materials' database can be different from one calculation code to another: in this example, materials are

those suitable for EN13445.
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Materials highlighted in yellow are "Custom", created by the user. A step-by-step guide to create
custom materials is available in this article:

The left panel in the Materials Database window shows the list of all available materials: this list can be
sorted by clicking column headers or filtered using the options that appear after clicking on "Show
advanced filters":

:H List of materials

| Q)
¥ All product forms

[ Undassified Casting

[] Plate Fitting

[/] Welded/seamless tube Seamless tube

[/] Forging Welded tube

[/] Bolting Shape and bars

¥ All product types

[ Undassified Al and Al alloy

k] €, C-Mn, C-Mn-Si Steel Tiand Ti alloy

Z| Fine grain steel, HY Zirconium

[ Low alloy Cr-Mo steel Castiron

k] ni alloy steel Austenoferritic steel
[ Ferritic stainless steel Cast steel

[ Austenitic stainless steel

[ Ferritic steel with heat treatment
[ Cu and Cu alloy

k] Wi and i alloy

Advanced filters

Type "265" in the search box to find matching materials:
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[ EN13445
A List of materials
|269] X|
Show advanced filters...
Description a | Standard tmin t max Form Type Mat. |
P265GH EM 10028-2 0 16 Plate C, C-Mn, C-Mn-5i Steel  1.042!
P265GH EM 10028-2 0 16 Plate C, C-Mn, C-Mn-5i Steel  1.042!
P265GH EM 10028-2 16,001 40 Plate C, C-Mn, C-Mn-5i Steel  1.042
P265GH EM 10028-2 40,001 &0 Plate C, C-Mn, C-Mn-5i Steel  1.042
P265GH EM 10028-2 0,001 100 Plate C, C-Mn, C-Mn-5i Steel  1.042
P265GH EM 10028-2 100,001 130 Plate C, C-Mn, C-Mn-5i Steel  1.042
P265GH EM 10216-2 0 16 Seamlesstube  C, C-Mn, C-Mn-5i Steel  1.042
P265GH EM 10216-2 16,001 40 Seamlesstube  C, C-Mn, C-Mn-5i Steel  1.042
P265GH EM 10216-2 40,001 &0 Seamlesstube  C, C-Mn, C-Mn-5i Steel  1.042
P265GH EM 10217-2 0 16 Welded tube C, C-Mn, C-Mn-5i Steel  1.042
P265GH EM 10222-2 0 &0 Forging C, C-Mn, C-Mn-5i Steel  1.042
P265GH EM 10222-2 0,001 100 Forging C, C-Mn, C-Mn-5i Steel  1.042
P265GH EM 10273 0 16 Shape and bars  C, C-Mn, C-Mn-5i Steel  1.042
P265GH EM 10273 16,001 40 Shape and bars  C, C-Mn, C-Mn-5i Steel  1.042
P265GH EM 10273 40,001 &0 Shape and bars  C, C-Mn, C-Mn-5i Steel  1.042
P265GH EM 10273 0,001 100 Shape and bars  C, C-Mn, C-Mn-5i Steel  1.042
P265GH EM 10273 100,001 130 Shape and bars  C, C-Mn, C-Mn-5i Steel  1.042
P265GH (with flange group) EN 10222-2 0 60 Forging C, C-Mn, C-Mn-5i Steel 1,042
P265ML EM 10216-4 0 23 Welded tube C, C-Mn, C-Mn-5i Steel  1.045
P2635 simple vessels EM 10207 ] 16 Plate C, C-Mn, C-Mn-5i Steel  1.0131
P2635 simple vessels EM 10207 16,001 A0 Plate C, C-Mn, C-Mn-5i Steel  1.0131
P2635 simple vessels EM 10207 40,001 ] Plate C, C-Mn, C-Mn-5i Steel  1.0131
P265TR2 EM 10216-1 0 16 Seamless tube  C, C-Mn, C-Mn-5i Steel  1.023
P265TR2 EM 10216-1 16,01 40 Seamless tube  C, C-Mn, C-Mn-5i Steel  1.023
P265TR2 EM 10216-1 40,01 &0 Seamless tube  C, C-Mn, C-Mn-5i Steel  1.023
SB 263 2H ASME2010PMA O 0 Plate Tiand Ti alloy
5B-265 R32400 ASME 2021 PMA O 999939 Plate Tiand Ti alloy gr.2
Searching materials
From the now filtered grid, select "P265GH" (tmin = 0, tmax = 16) by double-clicking on it.
Under "Geometry", set cylinder dimensions:
ra Cylindrical shell "Cylindrical shell #1"
Essentials Standard pipe Pipes database
P General Length L 1000 = mm
E Design cenditions Thickness e |10 = mm
%) Geometry Inside diameter Di |500 Hom @
::—B Ligaments Outside diameter Do |EZ > mm
Je External loads Reference diameter | Inside diameter IES
# Weight Unsupported length for external pressure calculation > mm 3] (7]
Ij Reporting Blind flange connected [ | Check head size (7]
Radius measurements according to Annex B O L7

"Geometry'" tab

Set length to 1000 mm, thickness to 10 mm and inside diameter to

automatically calculated.

500 mm. Outside diameter is

After filling the last required field, the component is automatically validated. Validation is in real time:
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this means that every time a value is changed, validation is re-run. Validation status is visible at-a-
glance on the semaphore icon:

'l Save for later j Lead (@) Help CIE o« Cancel

"OK" validation button

A green light means that the current component is fully validated without any issue. A yellow light means
that there are warnings about the validation: keep in mind that the warnings don't change the fact that -
- according to the current calculation code -- the component is still valid. The designer should take a
look at warnings and keep them in mind. A red light means that there are validation errors that must be
checked and fixed.

Solving errors

When NextGen shows a number of errors keep in mind that they should be solved starting from the top of
the list: often, following errors are a consequence of preceding ones and they get solved at the same time.

For example, the following images shows an insufficent thickness at internal pressure:

@ rrors(3) | A Wamings (0) ) Messages (0) @ Relationships (0) Q Expand
Property Description Required Actual Reference
Internal pressure: EN13445-3
Current thi is lower than mini quired thick forinternal p L Zzom AL mm 741
External pressure:
Pr/S shall be greater than calculation pressure AL rE HEE
Thickness el 212mm 200mm EN13445-385

Current is lower than mini ired thick for external p

el Saveforlater [§ load @hep (EEEEIOK Cancel

Validation errors

NextGen suggests to increase nominal thicknes to 2.20 mm instead of the current value of 2 mm. Once
the thickness is increased over the minimum required value, the following errors also get fixed. In this
case, all errors would be fixed since minimum required thickness at external pressure would be satisfied
too.

Solving warnings

As stated before, warnings are different from errors: they don't have to be seen as something to get rid of
to have a valid calculation. A calculation without errors that contains warnings is perfectly acceptable.
When the calculation report is printed, warnings can be omitted (while errors can't): they are shown to
help the user in getting the best design possible.

Some warnings can be easily removed by following what's written in them. For example, when a small
opening is placed on an ASME VIII Div. 1 shell, the following message is shown:

€3 Errors (0) | A, Warnings (1) | @) Messages (0) = Relationships (0) Q, Expand
Description Required Actual Reference Hide

Internal pressure
Openings in vessels not subjected to rapid fluctuation in pressure do notrequire reinforcement other than inherent in the construction under the conditions in

UG-36(c)(3). Current configuration falls within those in UG-36(c)(3). so verification can be avoided. Reason: finished opening not larger than 60 mm (actual: 9) in 60.00 mm 9.00 mm UG-36(c)3)
vessel shell or head with a minimum required thickness greater than 10 mm (actual: 17,55).
Saveforlster | § Load Hel O o« Cancel
B I3

Validation warnings

The software suggests to disable opening validation because the calculation code allows this at the given
reference. Once the opening's validation is skipped by checking the appropriate checkbox, the warning
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disappears.

Some other warnings are not removeable: the calculation is still valid but the user should keep in mind
the indications given by the warnings.

Messages

Sometimes one or more messages can be displayed (Messages tab with light blue background). In this
case the importance is even lower compared to warnings. These are suggestions, coming from
Sant'Ambrogio experience in the field and general good practice.

Adding a component to the 3D model

Once the "OK" button is enabled, the component is ready to be added to the whole model. Even if the
validation shows some errors, the component can generally be added to the model: only geometric errors
block this operation, because the 3D renderer can't draw a component that is geometrically imperfect. By
clicking on "OK", a 3D rendering of component is generated and added to the model.

Q
&
o
9
X
®
@
[
®
L
k2
9
L
)
Ll
F3

fo

3D model of a cylinder

Buttons in the "Components" tab of the ribbon bar are enabled contextually, showing components that
can be connected to the currently selected one.

Adding a head

It is now possible to proceed by adding a head to one side of the cylinder: from the '""Components" tab of
the ribbon bar, select the Torispherical Head icon. After clicking on it, NextGen asks at what side of
cylinder this head should be connected to: click "OK" to confirm left side.

The component editing form for Torispherical Head will be shown: differently from the previous
component, the "OK" button is already clickable and the semaphore shows a green light: this happens
because NextGen infers some characteristics from the connected component. In this case, material and
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inside diameter are copied from the cylinder. No other value is needed, hence the validation occurs.

The user can click ""OK" to add this head to the model or change some properties in order to have a better
design: for instance, heads can be thinner than cylinders and joint efficiency can be unitary if they are
built in a single piece.

Tip: joint efficiency set at Item level can lead to over conservative results on heads made from a single
piece: it is a good practice to adopt a safe value at Item level as general efficiency, i.e. 0.85, then modify
single components that can take advantage of unitary efficiency by acting on their own value under
"Design conditions".

When the head is added to the model, it can be rapidly cloned on the opposite side by right-clicking on it
and selecting "Copy"":

a-fi® EdSD09

Modify

Copy

Copy as additional

Insert compenent between
Delete

Hide medel

Transparent

Rebuild model

Component report
Change to elliptical

Change to hemispherical

Copying a torispherical head

The head will then be copied to the other side of the cylinder.

From the same menu some actions contextual to the selected element can be choosen. For instance, it is

possible to:

¢ Insert an element between head and cylinder
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e Switch from one type of head to another
e Create calculation report
These actions may be different from component to component.

After cloning the head, it is possible to proceed by adding a nozzle to the model.

Adding a nozzle

Select the main cylindrical shell, then from the "Components" tab of the ribbon bar select the "Nozzle"
icon. The component editing window for Nozzle will be shown.

Set material to P265GH following the same procedure followed in shell material selection.

*Tip: besides browsing the whole database, it is possible to type in the material field the name of the
desired material: a pop-up window will be displayed, allowing a faster material selection. Moreover,
right-clicking on the same text input shows a list of recently used materials, speeding up things a little
more.\

*

Under "Geometry", click on '""Pipes database' button and proceed by selecting a 4" STD pipe. Dimensions
and undertolerance will be read from database, saving time while designing. Set the nozzle height equal
to 100 mm.

Under "General", enable the "Nozzle with a longitudinal weld" property. Some properties in NextGen
have a contextual help icon:

MNozzle with a lengitudinal weld O

"Nozzle with a longitudinal weld" property

By clicking on it, an explanation about the current property is shown; in this case, a clarification about
how this property affects the calculations.

&) Nozzle with a longitudinal weld - NextGen Guide = B OER

J|d3 4@
Nozzle with a longitudinal weld

If a nozzle has a longitudinal weld having a weld joint factor z, the value fb for the
nozzle material shall be replaced by fb-z except for openings in cylindrical or conical
shells if the angle @ as defined in Subclause 9.3.2 is greater than 45°.

As per Subclause 9.3.2 definition, for a nozzle having a longitudinal weld, @ is the angle
between the plane containing the nozzle axis and the longitudinal weld line, and the
plane containing the nozzle axis and the shell generatrix passing through the center of
the opening.

Contextual help for the "Nozzle with a longitudinal weld property"

Finally, under "Position", set the distance from the shell border. For simplicity, click on "Center" to
position the nozzle at 500 mm. The input phase is now complete and the component can be validated; the
validation will start automatically.

Before clicking "OK", take a look at the preliminary report:
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Helper image Iﬁ Preliminary report I m Usage factor

Preliminary report: Nozzle

According to: EN 13445 Ed. 2027 Issue 1 {2021-04) Part 3, Clause 7 and
&8

Internal pressure

Geometry

Mozzle thickness en 6.02 mm
Corrosion allowance c 0 mm
External corrosion allowance ce 0 mm
Undertolerance ) 0.75 mm
Joint efficiency z 1.00

Internal pressure

Qutside diameter Deprime 114.30 mm
Minimum required thickness e 1.25 mm
en = e: Ok

Longitudinal check
Pressure loaded area - shell Aps 23999.0 mm®
Stress loaded cross-sectional area effective as

rd
reinforcement - nozzle Afb 142.0 mm
Pressure loaded area - nozzle Apb 1399.0 mm?
Additional area due to obliquity of the nozzle Apg 0 mm?
Stress loaded cross-sectional area effective as
Afp 0 mm® &

reinforcement - pad

Preliminary report

Variables calculated by the software are shown here. Click "OK" to add the nozzle to your item.

Adding a flange

As a final component, add a standard flange on top of the nozzle just created: right-click on the nozzle,

then select ""Add standard flange" > ""Welding neck" from the contextual menu:

Modify

Copy
Delete

Hide model

Transparent

Rebuild model

Component report
Add standard flange  » | Add standard loose
Replicate opening ) Add standard slip-on

3 Add standard welding neck

Adding a standard flange

In the following window, select the flange rating, e.g. 16.

The component editing window for this flange will open: set material to P280GH (tmin = 35 mm, tmax =
70 mm). The flange is now validated and the "OK" button is enabled. Notice that the bolts and gasket

Page 16 of 21



Sant'’Ambrogio NextGen - End User Manual Version: 17 ott 2024
validation is disabled:

Disable bolts and gasket validation ]
"Disable bolts and gasket validation" property

Since this flange is a peripheral standard flange, the validation for bolts and gasket can be omitted.

Adding more components

NextGen interface is designed to show a consistent interface across different components. Properties are
listed in the clearest way possible and once familiar with simple components like shells, the user will be
able to follow the design of a more complex component without much trouble.

Contextual help buttons are there to clarify any doubt regarding specific properties.

The definition of the vessel with more components can proceed linearly, following the same procedure
for each component.

Setting a liquid level

A common operation in pressure vessels' design is the definition of an hydrostatic pressure in operating
conditions. Using NextGen, this can be easily done by selecting a body component (for an horizontal
vessel the cylindrical shell; for a vertical vessel, the component where liquid level lies), then clicking on
the glass icon in the "Item" tab of the ribbon bar.

ptions ‘

U |ID’ E ‘ﬁ =) ASME U forms
Liquid = Wind Seism Liting | Component ltem RE""S'”"S
s | level report  report Reporﬁng options

Conditions > Liquid level

U Set or manage liquid level for static head determination in design conditicns

Setting a liquid level

Liquid name, height and density must then be set. The liquid level is relative to the lowest point of the
current component.

After clicking "OK", the liquid level is rendered as a blue surface:
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Liquid level on the 3D model

Some remarks:

e In testing conditions, the liquid level is always automatically calculated filling the whole vessel
with water.

e In operating conditions, every component in contact with the liquid will have an hydrostatic
pressure automatically calculated. The value is shown -- and can be overwritten -- in "General",
"Overpressure due to static head".

Printing
A report for a single component or the whole item can be created any time.

The single component report is particularly helpful when the reason behind a calculation error must be
understood: NextGen produces a complete report, with all calculations done by the software, printing
every formula used and therefore allowing a manual verification of the calculations.

To produce a complete item report, click on the pile of books icon in the "Item" tab of the ribbon bar:
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Item Report
Components

Check/uncheck all components

Active design condition

Design conditions

}'j Nozzle #1 Flange (WN 100 16)

'H Torispherical head #1 (Torspherical head)
}'j Cylindrical shell #1 (Cylindrical shell)

I¥ Nozzle #1 (4" STD)

¥ Torispherical head &2 (Torispherical head)

q Units of measurement

Metric only

Page Numbers

A

First page: f <
-1

-

Total page count:

W Auto Hide

o Print date |05/09/2023

ERd

List of applicable loads
= Edit

Language

English =

"Item report" window

| lﬁRepor‘t | QEIC}ptions

Cancel

In the following window it is possible to include, exclude or reorder components, or customize the
printing options. For advanced options click on the "Options" button in the bottom of the window. You
can find more information on the available report options in this article. Once the report is set-up, click

on "Report" to start its creation.

The calculation report is easily browsable via integrated viewer or exported in both .PDF and Word .DOCX

formats.

Main item properties

Item properties are always available by selecting "File" > "Item properties". Here are some of the most

important options.

Please note that some sections may not be visible: use the arrows to jump through tabs.

*F General |G Geometry (3] Tests | @@ Location | *. Wind g Seism | B9 Loads |8 Fatigue | [ Lining |[E] Reporting | J# Options

Categories present in the "Item properties" window

General

In this section some default values can be choosen, like flange reference standard, default bolt type or
default set of materials. In the case of calculations according to ASME, reference publication -- metric or
customary -- and input units system can be set here.
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Geometry

You can set a vertical item orientation in this section.

Test

Under "Test" it is possible to choose between different test configurations (none, hydrostatic test,
pneumatic test or both hydrostatic and pneumatic test), set a manual test pressure and specify test
condition options. For ASME VIII Division 1 a complete hydrostatic test can be set here: internal pressure
calculation will be repeated using test pressure and an allowable value based on the yield strength of the
material.

Location, seism, wind

These options allows to set geographical position of the item and options pertinent to seism and wind
according to codes like ASCE, Eurocode, UBC, NTC.

Reporting

In this section, information printed on the upper-right corner of the report can be set.

Fatigue

For EN13445, ASME VIII Div 1 and ASME VIII Div 2, this section allows the definition of a fatigue analysis
on the current vessel (fatigue screening for ASME codes).

Main program options

From "Tools" > "Options" it is possible to set different program options. Here's a recap:

General options

Under "General" it is possible to set working directories for the software, especially useful in a network
environment where files and custom database must be shared between different users.

Communications

If a proxy is needed to access the internet, it can be set from here.

Reporting

Default reporting options can be set here. Each item can use these options or override them with a
different, per-item specific set. Options include which summary pages must be printed and other options
can be set by selecting a different sub-section from tabs placed on the left: validation warnings can be
excluded from here, output units changed and report header plus logo set.

Components

Under ""Components" a checkbox labeled "Enable geometric relationships between components" can be
found: NextGen takes care of relative components resizing, keeping their dimensions syncronized. When
this behaviour is unwanted, it is possible to use this option.

A detailed explanation of this function is available in this article:

Page 20 of 21


https://nextgen.sant-ambrogio.it/KB810538

Sant'’Ambrogio NextGen - End User Manual Version: 17 ott 2024

In the same section, an option to define different pressures between adjacent components is available:
check this if you want to modify the pressure value from within a component editing window.

Ask for help

NextGen has an integrated help request form, called "Ask for support": this form can be opened by
clicking on the "Ask for support" button in the "Help" tab of the ribbon bar.

A detailed explanation of this function is available in this article.

Additional resources

Tecnical articles section on Sant'Ambrogio website is constantly updated. Here's a list of useful
resources; full list of support articles is available at the following link:

https://nextgen.sant-ambrogio.it/en/categories/knowledge-base

Visit this article for a guide on using the Heat Exchanger Wizard

Visit this article for a guide on how to validate an attachment according to WRC 107, WRC 537 or WRC
297 bulletins

Visit this article for a guide on how to create additional components (design mode similar to
Sant'Ambrogio Classic Edition software)
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