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VESSEL STRENGTH ANALYSIS SOFTWARE

Introduction

PASS/EQUIPIs strength analysis software for vessels and tt@inpamens
designed for estimating loazhrrying capacity in operation, test and assembly
states PASS/EQUIPis the basic module, which analyzes strength and stability of
horizontal and vertical vessels using Russian and foreign standards.

PASS/EQUIP-Columns module analyzes strength and stability of columns
considering wind and seismic loads.

PASS/EQUIP-Heat Exchangers module analyzes tube and casing heat
exchangers (HE), including analysis of tube plates, tubes, pass partitions, casing,
expansion joints, expaios vessel, floating head, andiaiooled heat exchangers.

Calculation of vertical steel tanks, designed for oil and oil product storage, is
performed via modul®ASS/EQUIP-Tanks.

PASS/EQUIP-Seismic module analyses strength and stability of horizontal
andvertical vesselsonsidering seismic loads.

The program automatically creates a hitgtailed solid model of vessel, with
possibility of export tcACIS, IGES, Parasolid, STHites.

This document contains a program overview, limitations of use, analysis
methods, description of the user interface, information on required input data and
analysis results, and installation and registration details.

A userfriendly interface and an easy to understand system for creating and
analysing vessels makes the softwapeessible to any user. A convenient 3D
graphic display allows easy verification of the accuracy of dimensions of both
individual componerg and the entire model.

There may be small differences between this Manual's content and the
software installed, ahe program is being constantly updated.
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1. General

1.1.Programoverview

PASS/EQUIP software allows static and leaycle fatigue strength and
stability analysis of pressure vessels and tlieimponerg to evaluate load
carrying capacity in operation state (including those operating in corrosive
hydrogen sulfide environments), as well asast and assembly states.

PASS/EQUIPanalysis methods are based on standards listed in references
US standards are used, when Russian standards are unavailable for one of tl
componerd (nozzles under externalds valve flanges, etc.).

Analysis is caied out for eachcomponentindividually and includes the
following:

9 cylindrical shells (smooth arstiffenedby stiffeningrings);
1 conicaltransitiors;

1 welded heads and bolted hea@spherical ellipsoidal torispherical
conical and flat (including reirforcing rib9 heads, spherical heads
without knuckle

flange joints;
nozzlesn shells and heags
saddle supports ar@ylindrical shells for horizontal vessels

cylindrical shells and heads in areas of intersection with supporting lugs
and legs for vertidavessels

cylindrical conicalshellsand dished heads attachment pointef lifting
lugs trunnions joining padshranches;

bends;
ellipsoidal bulks;
ellipsiodal transitios;

= = =4 —a -

= =4 —a -2

column componerg under wind and seismic loadscluding those
mounted on aupport structure

support shells of columns ;

i tube plates, casing, tubes, expansion joint, expansion vessel, floating hea
of heat exchange vessels;

=

9 air-cooled chambers of heat exchangerzzles into chambers
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f
f

jacketed vessecomponerg(cylindrical, Ushaped, partially jacketed,
coiled and hakpipe with longitudinal pipe}k

componerg of highpressure vessels (shells, heads: flangeads stub
ins);

componerg of vertical tanks

viewind windows, bosses.

Strength and stability analysis of horizongald vertical vessels considering
seismic loads is carried out using

il

= =4 —a —a -

STO-SA-03.0032009[2]
GOST R557222013[29]
GOST342832017[30]
AzDTN 2.31 [72]

IS 1893 3]

EN 1998 B8]

PASS/EQUIPis recommended for design and verification analysis in oil
refining, petrochemicalnatural gaspetroleum and other industries

1.2.Capabilities

PASS/EQUIP basic module

data input and analysis. An error message will be display if all required
data are not entered or data are entered incorrectly;

input of additional weight loagdsoncentrated forces and moments

thickness calculatiofincluding for externapressurg and calculation of
allowablepressureforces and moments

analysis of vessel flange joints under pressexéernal forcesmoments
and temperature stresses

automatic calculation of values such as weiddihgth stiffening ring
propertieg(in both cylindrical shells and saddle suppprtsrcumference
chord length etc after input of componentdimensions and material
properties

calculation of fluid volume, fill height, filing ratio and hydrostatic
pressure in eactomponenbdf horizontal andrertical vessel;

calculationof volume andweight of the product in eachsulatedcavity
of thevessel

representation of model structure as a structure tree.
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= =4 —a -

3D graphic display which allows the color of separedeponerg and
the entire model to be dusnized

"wire-frame"and"transpareritview which allows internatomponerg to
be seen

displaying of model filling by product
switching on/off of insulation and lining displaying;
estimation of materials using;

when dimensions or load properties of a@mponentare changed, an
option to automatically adjust all adjacesimponery is given

automatic creation of precise solid model of vessel and its export to
popular solid modelling systems, i.e. ACIS, IGES, Parasolid, STEP.

customization of measurentamits;

selection of materials from the database (as per GOST, ASME etc.) with
possibility of adding new materialsAllowable stress, elasticity
modulugind other valuesare automatically changed when changing
materia) temperature or wall thickness

seletion of componerg from GOST (ATK) databaséshells, heads,
flanges gasketsstuds of flange jointssaddle supporfsupporting legs
cylindrical and conical supports, nozzlespsssections of ribsstiffening
rings, beanelemens of support structuje

analysis of horizontal vessel shells with any numimeore than 2)and
position of saddle supportsutput of diagrams for deformatipbending
momentstransverse forcesndstrength and stability allowances

calculationof manycomponerd (shells, heds, transitiors) is performed
as per the Russian (GOST, RD) and foreign,(BSME) codes selected
by user.

strength calculation of junction point between nozzle and vessel against
influence of pressure and external loads, as per as per the Russia
GOST34233.3-2017) and foreignWRC 537(107)/297¢odes.

calculation of pressure, external forces, moments and temperature stresse
for valves andresselflange joints, as per the Russian codes (GOST, RD),
as well as per ASME VIII div.1 (pressure), ASME VIII div(@ressure

and external loads).

analysis of boltecheads(with flange joint3 as a combined analysis of
flange and bottom

calculation of lowcycle fatigue of vesse&lomponers;

Userd s
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strength analysis of shells and heads considering displacement of weld
joint edges, angularity and eaf-roundness of the shells;

output preview and printout of fulfwith intermediate analysis resylisr
shortreports oftomponentinalyses

output of information orcomponerg that do not meet use or strength
requirements;

calcuation of required test pressure as pemponers;
building of compound unit mod@icludingtwo or more vessels

calculation of weights and positions of gravity centers, with consideration
for filling per componerg and forvesselas a whole, in operaiy,
assembly and test conditigns

selectionof thermal insulation of vesselomponerg with consideration
for climatic factors angvork processgelated parameters

export and import of vessel models from and to XML files;
export of nozzles to Nozzle FEMrfoat files (*.nzl);

import of vessel models from MechaniCS XML format files.
PASS/EQUIP-Columns module

determination of lowest vibration frequency perifmt column type
vessels with any number cbmponerg, including support structure

calculation of foces under windloads (including resonance vortex
excitation)and seismic loads for columns

strength and stability analysis of colummmponers;

analysis officylinder + coned support with the option of including a
connecting shell

automatic determinain of position and properties of most unsafe cross
section of supporting shell

calculation of loads on basement and support structure (if any) of
columns

PASS/EQUIP-Heat Exchangersmodule

input of heatexchangecomponentproperties within a single mudti
window interface;

calculation of forces in tube plates, casing and tubes;

analysis of tube plates, casing, tubes, expansion joint, expansion vessel,
floating head.

PASS/EQUIP-Tanks module:

10
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tank parameters setting in a single multiwindow dialog;
automatioveight measurement

strength and stability analysis of the waitationary frameless roof and
tank headincluding wind snow and seismic loagds

wall anchorage calculation

calculation of loads on basement;

estimation of allowable stresses on the nozafesitins in the tank wall
PASS/EQUIP-Seismicmodule:

calculation of loads from seismic forces on horizontal and vertical vessels
of seismic resistance categories Is, lIs, llIs;

analysis of vesse@lomponerg considering seismic loads;
consideration of v&sel installation height when calculating seismic loads.

1.3.Limitations of use

This software assumes certain limitations in the design of vessgloners,
which are described in corresponding codes of standards listed in references

If any of the conditios are not met for a givesomponenta warning message
will be displayed and analysis for thedmponenwill not be performedAnalysis
of other vessetomponerg can be continued

Userd s
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2. System Administrator Manual

2.1. Systenrequirements

2.1.1. Minimum configuration

Pentum 4 processor

1 GB RAM

250MB free space on hard drive.

Video adapter 1024x768 or higher -tid (65535 colors) or higher.
WindowsXP SP2/Vista/7/8.0

Internet Explorer 5.0 or higher

Dongle drivers (come with distribution Kit).

2.1.2. Recommended configuration

Intel corei5/AMD Ryzerb processor 2 GHz or higher

4 GB RAM

Video adapter with OpenGL 2.0 hardware support, resolution 1280x1024x24
WindowsXP SP2/Vista/18/10

Internet Explorer 7.0 or higher

MS Word2003or higher

2.2.Distribution kit

1) Flashdisk contairsthefollowing Software
a. SETUREXET PASS/EQUIRnstallation file

b. ACROBAT i setup directory for Acrobat Reader, included to
allow documentation viewing;

c. SENTINELT setup directory for manual installation of dongle
drivers.

2) License Agreement.
3) Registration forn{if purchased through deajer

4) Dongle(s) (one per purchased copy) providing protection against
unauthorized access

5) Softwareprinted documentation

12
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2.3. Softwareinstallation
CAUTION: dongle must NOT be inserted in the USB drive during installation
in order b avoid its corruption.
To install the software, follow these steps:
1) Log in as administrator.
2) Insert installation disk in CD drive.
3) RunSETUP.EXE.
4) Follow the installation instructions.

During the installation process, you will be asked to define theitocpath
of the software and enter the directory name for the Start Menu. In addition, dongls
drivers are installed if necessary. Distribution kit also includesobat Reader
software (installed separately, by launching arce505enuiexacroread.505
folder).
5) Insert dongle in USB port. System reboot may be required.

6) Check if system clock is set correctincorrect system time could
make the dongle unusable.

7) Launch the software by clicking on tﬁ’e!\SS/EQUIF@ shortcut or
opening thdPASSAT.EXE file.

If PASS/EQUIPsoftware was purchased through OOO "NTP Truboprovod"
dealers, a registration form must be sent in to activate the deftgereceiving a
dongle update string, dongle update program must be run to activate the dong
(see2.5).

2.4.Network key (dongle) installation

A dongle can be placed both on the server and on any network computel
including computer with installeB@ASS/EQUIP If the dongle is supposed to be
placed on computer with install&ASS/EQUIR it shall be done as peRi3. This
section describes installation of dongle on separate computer (server).

CAUTION! During program installation the dongle shall NOT be inserted in
the port, to avoid its damage.

To install he network key (dongle):
1) Log in with rights of administrator.

2) Check system clock truth. Wrongly set system time may lead to
impossibility of working with the dongle.

3) Install data storage device with distributive.
4) Run file RedisttSentinel SPNCombolnst_7.®.exe.
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5) Follow all the instructions of the installation program.
To complete installation of dongle driver, system reboot may be required.
6) Insert dongle in USB port

2.5. Software protectioragainstunauthorized use

PASS/EQUIP software is potected from unauthorizeduse While
PASS/EQUIPIis running some modules check for presence of dongle and, if
dongle is absent, the software is switched to demo mode

There are two types of dongldscal and networknetwork dongle can be
supplied whemurchasing or more licences

Local dongle authorizes the software on the PC where the software is
installed It is possible to run several copies of the application on the same PC

Error, |X|

L | E License is not checked out.
= Error #3 {Dongle is not found)

| Exit |[ Zetup

Fig. 2.1

A network donde authorizes the software for use on any PC within the local
network Maximum number of copies that can be run at the same time is controlled
by the dongle and is equal to the number of licences purchasetwork dongle
can be inserted in any computan the local networKfor instance the servey.
Dongle drivers must be installed on the same compitengle software uses
TCP/IP protocol for network access
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Dongle Setup E|

® Local PC
O any available

) Server:

192,168.33.63 -~
192.168.33.24

192,168.33.23

192,168.33.83

192.168.33.90

192,168.33.118

192.168.33.27

192,168.33.20 v

O Specified:

Fig. 2.2 Dongle setup
You can choose which dolegtype the software will use
1 locali alocal PC dongle will be usgd
I serveri a dongle on a specific PC (defined bydédress) will be used;

1 Any available i any available dongle will be used (local dongle will be
chosen if present)

Dongle setup dialofpox (Fig. 2.2) is opened by clicking "Setup" or selecting
SettingsY Customize dongle accesBom the menulocal dongle is selected by
default If no dongle is availablesoftware will run in demo modéf a network
dongle is placed on the PC where th
address must ddel shexiddtetdi (g Aideonnot b

To activate dongle or change its settings in case of license renewal or :
change in license details, usKeySt.exe which can be opened from
StartY ProgramsY Passal Dongle Update.A dialog box will open:
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*\ Dongle update

Dongle state string
| CRDYJREFBZHUDW GMEBDHKMRRITTMII1ISSIIIEK] | ’ Save... ]

Dongle

Program | | 5

Gydrosystem

Mozzle-FEM ;

Module | |
MNozzle
Columns

Dongle renewal string

)

Fig. 2.3 Dongle update

To activate or update dongle, the code displayddangle state stringmust
be sent tdPASS/EQUIPteam This code can be saved in a file tlicking Save,
and then sent-mail.

The codewill be different every time the program is launched and can't be
used repeatedly.

PASS/EQUIPteam will provide a new code, which must be entered into the
Dongle renewal string The code can also be loaded from a file by clickingd.
When finished, clickJpdate dongle

You can check network key status, number of available licensed places and

clients currently occupying a Il i censed
Moni tor o. fiSentinel License Monitord c
opening a web browser (e.g. Intern&xplorer) and entering the url

http://localhost:6002( d e f aul t port is wuswually 6002
Monitoro from another a c¢client computer

name of the server computeJAVA runtime environment installation may be
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required for the browser used in order to perform this operation (which should
happen automatically if the computer is connected to the Internet).

2.6. Installation using Active Directory (AD) technology

Microsoft Windows Server 2003 and Microsoft Windows Server 2008 include
integrated set of directory services Active Directory, constituent part of which Is
Group Policy.Snapin Software Installation, being part of Group Policy, provides
remote installation of sbiare on several workstations simultaneously.

Active Directory includes three (3) main installation scenarios:

1 (Publishto Usej)
1 (Assignto Use)
1 (Assign to Computer)

Attention!

1 Softwareinstallationon the workstationwill be finished only after
rebod of the workstation

1 Software installation by scenarios Publish to User and Assign to User
is not supported.

Software installation on the group of computers starts from creation of
administrator setupYou can create this setup using ORCA MSI Edifbhis
program creates from file *.msi file setup.mst, whiwill save all changes
introduced by administratorPlease find below the parameters, which are
recommended to be adjusted before creating offilast

Table Parameter Description
. Name of folder, where
Directory | INSTALLDI R programfiles will be copied
Directory | SHELL_OBJECT_FOLDER Folder name in Start menu
Dongle operating mode:
07 local;
Property | Mode 17 anyavailable
2 1 by specified addres
[Server].
Name of address of th
Property | Server saver, which contains thq
dongle.
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Codeof languageon which
the program interface will
displayed at the first start By
default 1049 (Russian)

Property | ProductLanguage

Full programversionis installed by default ParametersMode and Server
inscribe  donde parameters into the branch  of register
HKEY_LOCAL_MACHINE\SOFTWARBPSRELTD\PassatXXSettings

After program installation you should install dongle drivers for correct
interactionwith the dongleon local computers

2.7.Demo version limitations

Demo versin is a release including all moduleghich allow getting familiar
with all features of the programput data can be angxcluding the following
limitations

1 Thickness of the shells, heads, waligads expansion joints, etc.
equal tol0 mm and canndbe changed

Allowances ¢=2mm, ¢, = 0.8mm, ¢ = 0;

Thickness of flange plates and tube sheets equsd tom;
Thickness of nozzle coupling rings equalltomm;

Saddle support ring thickness=s10 mm;

Air cooling chambecomponerd thickness g = $;4 = 30mm;
Heat exchanging tube wall thicknegs=sb mm;
High-pressureeomponentvalls thickness equal to 40m;
Tank diameter equal to 10.

The program allows opening models created in aféatured release, but
such data are replaced with fixed eduBesides, program update is not available
in the demo version.

= =4 a4 —a -8 A -8 -2
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3. Working with PASS/EQUIP

Software interface conforms to standardsMicrosot Windows applications
and is based on standard dialog componentliaiosof Windows (menus
toolbars dialog boxes input fields etc); therefore, working with
PASS/EQUIPshould be intuitive for any Windows user.

3.1. Geometric kernelsolid model generation

Starting from versior2.08,the program uses geometric kern8DCdeveloped
by C3D Labs Company This kernel povides an automatic creation of high
detailed solid model of vess@reation of reinforcingpads fillets, cutting holes in
the shellsetc), and its export to popular solid modelling systeifise following
formats are currently supported

1 ACIS
1 IGES
1 Pamasolid
1 STEP

However creation of solid models also places additional demands on the
system performancéVith the lack of operating speed of the program, you can use

OQuick rebuilding of model 6. Compar.i s

Icon | Mode Function description

§ | | Without Model rebuilding is not performedduring changes. This
rebuilding mode is recommended for use with similar edit

operations ithe number of components.

f | | Fast model A solid modelis not builtin edit mode A visual model is
generation built by OpenGL tools. Someomponerg are displayed i
simplified form or schematically. Holes for nozzles g
bolts are not madeMemory consumption is minimal i
this mode.It is recommended for usa ideveloping ang
editing ofcomplicatedmodels £100componersd).

B | | Accelerated | In edit mode a solid model isbuilt with some
model simplifications. Somecomponerg are displayed throug
generation OpenGL (bolts, heat exchanger tubes, trays, ef
Reinfarcement pads of nozzles are created bgylinder
projecting which at visualization may give significa
distortions for tangential nozzleSor modelrebuilding an
additional memory is requirecb@0-1000MB, depending
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on the model complexity)This mode $ recommended fo
use for developing and editing of middle complex
models 6 0 é 1 cbidponerd).

B | | Fine  model| At editing, the solid model ibuilt with maximum level of
generation detail; reconfiguration may take a significant amount
time. All componerg are created as solid ones, with ho
fillets, etc. Reinforcement padef nozzles are created |
offset of the intersectionline equidistant along the she
which requires additional calculations. This mode n
require additional mmory (12 GB, depending on th
model complexity).This mode is recommended for simg
models editing

Note: At calculation or export, the model will be automatica#ipuilt in
precise mode, if it hasndét been activat

3.2.Program model types

3.2.1. Horizontal vessels

Fig. 3.1 Horizontal vessel model

Vesselsof this type are usually installed on saddle supports. Modebf
horizontal vesselis formed from thecomponerg specified in i3.7. Axis z is
placed horizontally, along the vessel casing
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3.2.2. Vertical vessels

Vertical vessels are installed on the landing pad
leg supports of differen types. Axis z is placed
vertically, along the vessel casing

Fig. 3.2 Vertical
vessel model
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3.2.3. Column vessels

Vertical vessels, which are installed on the s&ipport.
For modeling of this type of vessels,lai cense -f
Columnsd module is require

For column vessels a wind area and seismic activity
also displayed (for intensity higher than 7

Snow area as per SP . .
20,13330,2016: jing PS: 0,0015 MPa
Allowance for wind load

Type of locality {as per SP 20, 13330.201): A o

Type of environment(as per SP 20.13330.2016)

A - Open coastal areas of seas, lakes and water storage basins, deserts, steppes, forest steppes, tundra (by defaultin GOST R 51273-33)
B - Urban areas, forestlands and other terrains uniformly covered with obstades not less than 10 m height each
C - Urban areas with buildings over 25 m height each

Cancel

= |

Fig. 3.4 Column vessel general data

Fig. 3.3 Column
vessel model
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3.2.4. Vertical tanks

Fig. 3.5 Vertical tank model

Vertical filling tanks designeébr storage ofarge volumes of product, with a
flat headin the base.

For vertical cylindrical tanks a responsibility class shall be specified
additionally, aswell as snow areaand turnaroundof stored product with service
life.
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Code: STO-5A-03-002-2009 -
Responsibility dass as peri. & .
STO-5A-03-002-2009: Class 4 =
Service life: 14 years
Product name: Brine water -
Product density: 1300 kgfm3
Coldest day temperature with 0.98 as per or
Minimum responsibility class of tank (as per STO-5A-03-002-2009 >

Tanks with volume over 50000 cu.m,
Tanks with volume from 10000 cu.m. to 50000 cu.m.
Tanks with volume from 1000 cu.m. to 10000 cu.m.

Tanks with volume less than 1000 cu.m.

[ Land based tank located by the river, water reservoir, in the boundaries of the urban development Product density: 1300 kg/m3

Cancel
Vertical seismic acceleration coeffident, Av. If 0is
set, then to be calculated as peri. 9.6.2.4
STO-5A-03-002-2009 as 0.5%ah: O
Turnaround of stored product: 5 cyclesfyear

[7] corrosion is not taken into accountin the test calculation
[] insulation data

0K Cancel

Fig. 3.6 Vertical tank general data

Responsibility class defines a safety factor for calculati@pendingon the
tank volume and position

Regulatory value of snow loadsgip taken depending on the snow areais
defined by user

Turnaround of stored product and service life defines a number of loading

cycles
3.3.Creating, viewing and saving input and outpdata
Input data is iIPASS/EQUIFformat files with the following extension:

E *.pst_horizi for horizontal vessels;
g‘ *.pst_vert 1 for vertical vessels;
E{ *.pst_coli for columns.

@ *.pst_tank1 for vertical tanks.
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The name of the active file is displayedhe title bar.

To create a new data file, use tieeate A command in the main menu or
toolbar.

The new file will be create after it is saved for the first time. Shge =
command will work a$Save ador a new file.

To save the active file, selegavein the main menu or toolbar.
To save the file with a new name, sel&dve asin the main menu. If

required, an appropriate file will be created, opened and will become a current dat
file for the program.

When saving, a file type can be changed nog, vertical model or column
can be saved as horizontal model for calculations of tests in the horizontal positio
on the saddle supportblot all of componerd can be saved in the new type of
model, and appropriate notification will be displayd#dhe mode type is changed,
the saved file wouldnét become a curr

- :
To open an existing file, sele®pen “~ in the main menu or toolbar.

To properly view images and mathematical equations, Internet Explorer mus
be set to display picturgServiceY Internet optionsY  AdvancedY
MultimediaY Display Pictures).

3.4. Software window
The following window will appear wheRASS/EQUIRs launched:
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27 AEER 8

“«©

Press F1 for help

rPASSATZ.OQ [E=ER)
| Fle View Optons Hep

DBHIvxwipEsc IRemE) .| @0FFOD |
R Qoad s FPH T8 8

NUM SCRL

Fig. 3.7 Program window

To start, selecFile from the menuSelectCreate to open a new file oOpen

to open an existing ongor use appropriatD and icons).

A recently used file can also be opened from Eile menu option The

number of available recent files is set ddtument Options" (see3.13).

Vessel type must be selected before creating a neviHite 3.8). Columns

will be available only ifPASS/EQUIP-columns module is licensed, or when

working in demo mode.

MHew apparatus

Colurin weszels and apparatuzes
Vessels-tanks

Fig. 3.8 Vessel types
When vessel type is selected or when an existing file is openddble

containing generall e s s e |

dat a,

d ateraal emvironrhehteandv e s s e

analysismethods in test state will be displayédg. 3.10).
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After you press"OK", a work screen with a graphic vieand toolbars
containing all basic commands will be displayed. 3.9).

Graphic display of model is located in the maldf the screen. The symmetry
axis of the model runs along the Z axis.

Icons in the right column of the screen are used for creating new model
componerx.

g PASSAT 2.10 - [Passat - horizontal2] = | B ||

Fle Edt Components View Options Calculetion Help

0= # % ] W e mE
FREHIH @

QR0 @4 FeE o =-[is s

Model tree *

. | (g4 Passat - horizontal2 =
¥

NA NOACKIZKKM HaxMuTe F1

Fig. 3.9 Model window

When creating vertical cylingtal tank, a dialog for input data editing is
opened automatically (8.19.53.

3.5.General data

Dialog of general data includes main parametersof the vessel and its
environmentinformationof its internalmedium, types of calculation, etc.

Usebs Manual 27



VESSEL STRENGTH ANALYSIS SOFTWARE

General data X
Loading cases
Loading case Operating Operating fluid
fluid name density p, kg/m*
Operating conditions Water 1000 add
Steaming Steam 127

Delete

Fluid filling Wind loads

) Gas ®) Liquid Wind loads EN 1991-1-4 (EUR) -

Fillng ratio - Terrain category: »=
Basic wind velodty, Yb0: 70 mfs
Directional factor, Cdir:| 1

Filling ratio, & = 100 %

Operating fluid group as per CUTR 032/2013: 1 || =
Seasonal factor, Cseason: 1

Testing
Test pressure calculation: GOST 34347, hydro - Construction factor, CsCd: 1
[ inclusion of static head in the test pressure calculation Aerodynamic factor, Cf: 0,7
[ inclusion of static head in the design pressure Wind load during tests factor: g0 L
Kind of test:  Hydrotesting - Seismic loads
Seismic loads
Test pressure: 2,34 MPa {module "PASSEQUIP-Seismicity™) EN 1998 (EUR) -
No corrosion in the test
Insulation
Importance dass: o ===
Insulztion data
Soil category: A - [
Spectrum type: -
Sulfurated hydrogen fluid = P !
Sulfurated hydrogen fluid Horiz. spectrum parameters  TB: 0.15 ¢ TC: 0.4 ¢ TD: 2 c
Vessel group as per GOST 34233.10: 11 A2 Vert, spectrum parameters  TB: 0.05 ¢ TC: 0.15 ¢ TD: 1 C
Soil factor, 5 1

Limit temp. of the operating fluid corr. activity, tnp: | 250 =*C

e e Reference peak ground acceleration, agh: g, 2 q

Low-cyde fatigue calculation Mumber of cydes, N: | 1000 Vertical design ground acceleration/design acc., avgfag: 0.9

Importance factor, yI: 1

MDMT -48 °C  Use for MDMT estmation: (@) P[design] () MAWP Behaviour factor, g: 1
Calculation of heat exchangers (module "PASS/EQUIP-Heat Exchanger”) Horizontal spectrum lower boundary factor, B: 0.2
Base elevation, XocH: 10000 | mm
Lower vibration period, (input ™07, if no data):| g s
0K Cancel

Fig. 3.10 General data

Parameter'Operating fluidgroup as per TR CW0 3 2 / 2i§ deS8igned to
estimate the vessel category on the basis of this regulatory document

Regular windoressure gjis determined by wind area or set by user.

If "Calculation of vortex resonance" is selected, the chances of resonance and
structure strength, if such resonance occurs, will be determirigd. item is
recommended for frestanding smooth anddh structures, i.e. chimneyk other
cases, its activation may lead to excessively conservative assessment of strength.

If test state analysis is selectdih this instance"Hydrotesting), all
componerg will be analysed both for operation state agdraulic test state with
specified test pressure
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Liquid density and its fill factofwhen usind'Vessel carrying fluit) must be
entered in order to calculate weight properties of vesselponerd in operation
state Vessel fill can also be set throufibid volume or fill height.

The fiLoad Caseso table allows to d
simulated within one calculation. The loading case is characterized by the name
the name of theoperating fluidand its density. In the current vens of the
program, the filling for all loading cases is considered uniform, but the density of
the operating fluidis assigned individuallyi Cor r osi on i s not t
the test calculationo enabj) actulatonsefx c |
all model components in test conditions, if they are performed for a new.vessel

"Calculation of test pressure” allows showing the code, under which a test
pressure will be calculated.

filnclusion of static head in the test pressure calcuiatioa | | ows you
subtraction of hydrostatic head pressure (pH), when evaluating a hydrotestin
pressure. This item has appeared, because today there is no clear definition of t
it est pressureo concept. | compbnd are t e
subjected to different pressures (depending on the height of water). If, under te:
pressur e, we assume pressure without
gaugeo), then in order inhgconditonsdor anvespet e ¢
componentalculatedn accordance witlGOST, the test pressusball be reduced
by the hydrostatipressuresalue. Otherwise, you can gt excessive pressure for
thehead.

Al nclusion of static head in the d
influence of the static head on the design pressure (p) when evaluating the te
pressure (ptest). This item has appeared due to discrepancies in the regulatio
regarding the determination of the design pressure (p).

AiHydrogeéene se@einvir on mected whenmamayrzing wessel s
componerd operating in corrosive hydrogen sulfide environments.

fifAnal ysis of He at Exchanger so must
of tubular heat exchangecomponerd. This option is available only if
PASS/EQUIP-Heat Exchangersis licensed.

AiLoow cl e fatigue anal ysi sbo mu st b
componerg operating under cyclic loads where the number of cycles is betweer
10* and 16.

fiConsi der sei smic | oadso mu st be =
sdsmic loads. This option is available onlyRASS/EQUIP-Seismicis licensed.
You should select a code, based on which the loads will be calculated.

filnsulation calculationdata allows setting parametersaccordingto which
calculationof thermalinsulaton for componerg will be performed(seei.3.7).
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fMDMT o (Minimum Design Metal Temperatureptionallows you to assess
the suitability of the material and the need for additional testing in accordance with
the selected standh for eachcomponent When this option is activated, a cell
appears in which the user must enter the minimum temperature value at which the
vesselcan operate (based on the technological process or climatic data).

The value of the lowestaturalperiod (7) is used when calculating wind and
seismic |l oads for horizont al and verti
automatically estimated.

3.6.Elevation (height) ofthe vessel

This optionprovides consideration fadhe presence of arfyuilding structue
under thevessel which leads to an increase in wind and seismic loads

Xacn
Xocn

Horizontal vessel on Supporting lugs Supporting lugs
saddle supports weldedpoles

Fig. 3.11 Elevation of the vessel
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3.7.Soil catgory as perGOST R557222013

This dialog allows selecting value of site seismicity, depending on the soil
parameters and region seismicity

Soil categery X

Cateqory I: Rocky soils of all kinds (induding permafrost and permafrost thawed), not weathered and slightly we;
Category II: Rocky soils, weathered and strongly weathered, induding permafrost, except for categories T
Category III: Loose sands regardless of size and moisture content; gravel, coarse and medium-sized, dense and medium-density water-saturated sand

0K Cancel

Fig. 3.12 Soil category

Table 3-1
) Seismicity of
Sail construction site
categ_ory_ Soil attheseismicity
per sel\?mlc of area, ratél ;)
properties
78 9

Rocky soils of all kindgincluding permafrost ar
permafrost thawéd unweathered and sligh
weatheregdmacrofagmental slightly wet soils fro
magmatic rocks containing up 89% of sandclay|
I filler; weathered and strongly weathered rock|6 |7 8
nontfrozen hardfrozen (permafrost soils at ¢
temperature of minus2 & and lower durin
construction and operatipnas pe category
(preservation of foundation soils in the frozen 9t
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. Seismicity of
Soil construction sit¢
category Soil atthe seismicity|
per SeI?.mIC of area, ratél )
properties
7|8 9

Rocky soils weathered and strongly weathg
including permafrost, except for those referre
Category I; macrofragmental soils containing u
30% of sanetlay filler with predominance ¢
contacts between debris; gravel sands , large
mediumsized dense and mediuthensity, slightly
wet and wet soils; fine and dusty dense
mediumdensity sand; clay soils with consiste
index IL not more than 0.5 at the poro
coefficient not less than 0.9 for clays and loams
not less than 0.7 for sandy loams; perma
plastically frozen or loosely frozen soils, as wel
solid-frozen soils at temperatures above minus
during construction and operation as per catego

Loose sands regardless of moisture and;
gravel, coarse and mediwsized dense ai
mediumdensity wateisaturated sandfine ang
dusty dense mediumdensity wet and wate
saturated sancalay soils with consistency index More than
more than0.5 at the porosity coefficient IL ng 9

more thar0.9 for clays and loams and not less t
0.7 for sandy loams permafrost soils fq
construction and operation as per catedh
(thawing of foundation soils is allowgd

3.8.Purpose coefficientis per GOST R557222013

This dialog allows selecting value of coefficient, Kdepending on the
equipment category
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Purpose coefficient, KO

Equipment category 4 according to TR T5 032,2013
Equipment category 3 according to TR T5 032,2013
Equipment category 2 according to TR T5 032,2013
Equipment category 1 according to TR TS 032,2013

0K

Purpose coeffident, KO: 2

Cancel

Fig. 3.13 Equipment category

Table 3-2
The_ product of Maximu Equipm
Operat Qpera Internal maximum m ent
) ting . allowable category
ing di capacity . allowable K
mediu | MY | of vessel, | OPErating operating o | 8s Pef
m m m3 ' | pressure by, ressure TRCU
group capacity, E/IPa ' 032/201
m3 3
Up to ) More
L 0,001 inc. than100
More than More
0,001 More than | ,2n0,05
Up to More
0,001linc. than300 2,0 4
More than
2 | 0,00Lup| Morethan0,3 More
. than0,4
to 1linc.
Gas More ) More
thanl than0,4
More
Up to i than 20
0,001linc. up to 100
1 inc.
More than| More than 0,02 More 1.5 3
0,001 up to 0,1 inc. | than0,05
5 Up to ) More
0,001linc. than 100
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Up to 300
inc.
I\(/)Ioor(e)lthuan More than 0,1 More
OUL Up up to 0,3 inc. | than0,05
to 1 inc.
More
More than i than 0.05
1 up to 0,4
inc.
- More than More
Liquid | 1 0,001 - than50
1 More than| More than 0,005 More
0,001 up to 0,02 inc. | than0,05
Gas
> More than| More than 0,02 More
0,001 up to 0,1 inc. | than0,05
Up to ) More
0,001 than 50
1 More
1,0 2
More than More than 0,02 | than 1 up
0,001 .
L to 50 inc.
Liquid v
ore
Up 100,01 - than 100
2 More
More than More than 1 than 1 up
0,01 .
to 50 inc.
All other vessels 0,75 | 1
Notes:

1. Operating medium Group includes operating media consisting of
flammable oxidizing, combustible explosive highly toxic and toxic gase$quids
and vapors in a singlghase stateas well as mixtures thereddroup?2 includes all
other operating mediums beyond the grdup

2.If a vessel in case of failure can cause damage of vessels or equipment of a
higher degree of responsibility for the purposeshould be referred to the same
degree of responsibilityvhich has the vessel or equipment that it can destroy
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3.9. Purpose coefficientas perGOST342832017

This dialog allows selecting value of coefficient, Kdepending on the
equipment category and characteristics of calculation n{ddgf { ).

Purpose coefficient, KO X

Group II Oﬁ'ler not aSS|gned to Group I

(®) Design earthquake (PZ) () Maximum estimated earthquake (MR.Z) Purpose coeffident, K0: 1,2

0K Cancel

Fig. 3.14 Purpose coefficient

Table 3-3
Ko
. Maximum
) The purpose of the vessel Design estimated
earthquake
(P2) earthquake
(MRZ)
1 Facilities of extremely high and high risk 1,2 2,0
2 Other, not assigned to Group | 1,0 1,0

*Calculation of seismic loads corresponding to the MRZ level is to be
performed for vessels locateat the extremely high and high risk industrial

facilities.

In the Russian Federation, as per SP 14.13330.2014 "SNm8ll *
Construction in seismic areas" (p&r2.1.), calculation for the MRZ level is used
for hazardous industrial facilities of hazandsses | and 1.

3.10.Insulation calculation data

Specifiedpropertiesare usedfor calculationof parameterof calculationof
componenthermalinsulation(i.3.19.1.10
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Insulation data X
Stationing: oytzide -
Select location: From database -
Country! e i -
Region: TR — -
Ot | e T
Search by: Find

Average temperature
Mid-annual: 4,3 °C

Average maximum of the warmest month: 24,1 oC

Average temperature of the coldest five-day period:  -27 °C

Average monthly relative humidity of the warmest month: 7 o,

Insulation project:
ROCKWOCL + Steel sheets @

0K Cancel

Fig. 3.15 Insulation calculation data

ParameterfiProject of insulatiord is the name of the packageof rules,
according to which insulation components are selected.
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3.11.Main menu

TheTable3-4 briefly describes all available nramenu items.

Table 3-4

Menu item name (icon)

Function

"File" submenu

1 | New (Ctrl+N)

Create a new file

[ | Open (Ctrl+O)

Open an existing file (with *.pst extension)

Close Close active file
lal | Save (Ctrl8) Save active file
Save as Save active file with a new name

[x | Exportto XML

Export model to XML file

- Export to Nozzle
i p

FEM

Exports nozzle data to a "NozA=M" file.

Export to

ParaSolid

C3D,

IGES, STEP, ACIS]

Saves glid model of vessel to one of formats

[ | Import from XML

Import model from XML file

| Mechanics

Import from XML

Import model from XML MechaniCsS file

Exit (Alt+F4)

Exit program

"Edit" submenu

£} | Undo (Ctrl+U)

Cancel thdast command

¥ | Redo (Ctrl+R)

Redo the last cancelled command

"Components" submenu

4| click)

Edit (F4, double

Edit modelcomponerdg

® Delete(F8, Delete)

Delete modetomponerg

=3 | Copy (Ctrl+C)

Copy selectedcomponentto clipboard. Al

Usebs Manual
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Menu item name (icon)

Function

componentdata except name will be copied
well. Subcomponerg will not be copied.

Cut (Ctrl+X)

Similar to copy, but after being pasted, f
original componentwill be deleted (after user
confirmation)

Paste (CirV)

Paste copiecomponentinto the model. If an
componentis selected at this time, the ng
component will be adjoined to it. If no
componerd are selected (or if selectq
componenhas several possible joint location
you will be asked to specify thenew
componeris j oint | ocatio

Change color

Adjust display color of modedomponerd

>
o
o
-

Cylindrical shell

Conical transition

Ellipsoidal head

Spherical head

Torispherical head

Flat conical head
(£70)

Steep conical hea
(uUoyo

Spherical head

without knuckle

Flat head (cover)

Flat head with ribs

Gre e o eeeerdd

Oval head

Inserts correspondingcomponent into the
model. The possibility of adjoining th
componento the existing model is performed
this time.

If the newcomponemt s di mensi

conditions different from adjacebmponers,
the model is automatically adjusted (after
warning message is displayed).

w
oo
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Menu item name (icon)

Function

Nozzle

Oval nozzle

Bend

Saddle suppoft

Bracketsuppors ¥

Stiffeningring

Stiffening rings
rou

Flange joint

Reversal flange

02228

"
&
s

Bolted flathead

Bolted ellipsoidal
head

Bolted sphericahead
without knuckle

Bracket support®

Supporting leg®

Suppating lugs®

Supporting legs or
the shelP’

Supporting rind’

Lifting lug

Joining pad

| e e

Manual
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Menu item name (icon)

Function

Trunnion

-3

Lumped mass

F

g
j'u
=

External loads

%

External distributed
loads

Vessel fixing

gl

a
.

Structure

Cylindrical jacket

U-shaped jacket

Partially jacketed
vessel

Half-pipe coil jacket

Half-pipe battery
jacket

Jacket with
longitudinal channels

Ol aE e

Ellipsoidal bulk

Virtual bulk

Ellipsoidal transition

Eo

Expansion bellows

Heat Exchanger with
stationary tubgheets

Heat exchanger wit
expansion joint in the

casing
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Menu item name (icon)

Function

Heat exchanger wit
expansion vessel il
the casing

Heat exhanger with
U-shaped tubes

Heat exchanger witl
floating head

AirT cooled heat
exchanger

Nozzle (tie-in) to airi
cooled heat
exchanger

High pressure
cylinder

Ellipsoidal high

pressure head

High pressure flat
head

Spherical unbeade
high pressure head

Bolted high pressurg
flat head

Bolted high pressurg
spherical head

High pressure flangg
joint

High pressure bend

High pressure nozzlg

Packing”

| v eeeee el #C
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Menu item name (icon)

Function

Service platform

Tray block®

Skirt ©

Viewing window in
the boss

Viewing window in
the nozzle

Flanged boss

Vessel assembly

Rigid link

U100 10 -

Customequipment

3 for horizontal vessels
® for vertical vessels
° for column vessels

"View" submenu

Toolbars

Turn on/off the following toolbars: View (3[
model view options), Standard views (comm
vessé model views),Componentgcomponerg
which can be added to the model), Then
(change interface styles).

Settingsé

Adjust interface and toolbars and set hotkeys

Status bar

Turns status bar on/off.

"Options" submenu

Units

Set measurement units uséor dimensions,
load properties and material properties.

General data

Display (and edit) general model data.

42
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Menu item name (icon)

Function

Customize dongle access

Displays network or local dongle settings

Settingsé Displays software settings
IE Languageé Change intedce and output language (Russ
u .
e or English).
Provides setting of calculation temperatu
Components .
ls simultaneouslyfor severalcomponerg of the
temperatur
model
Provides setting of thermal insulation
Components ;
B . . parameters  simultaneously  for  seve
insulationg
componerg of the model

"Calculatiori submenu

= Vessel Runcalculationand produce output file
== | calculation(F3)
i Convertingto WORD | Create outputeportin RTF format(MS Word).
fE | (Ctrl+W)
"Help" submenu
& | Help Open help file.
@ | Check for updates Runs an integrated automatic update system
About Passat Display software versigrsupport contact-enail
program and copyright information.

3.12."View" and "Standard views" toolbars

TheTable3-5descri bes the functions of
toolbar icons
Table 3-5
Icon (name) Function
| e . Full-screen model display in-X plane (X-axis
ront view .
pointedaway from screen
@ | Back view Fu_II-screen model display in-¥ plane (X-axis
pointedtoward screen
9| Left-side view Full-screen model display in-X plane (Zaxis

Userd s
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Icon (name) Function
pointed away from screen).
. . . Full-screen model display iK-Y plane (Zaxis
| Rightside view pointed toward screen).
. Full-screen model display in-X plane (Y-axis
(5 | Top view pointed toward screen).
& | Bottom view Fu]l-screen model display in-X plane (Y-axis
pointed away from screen).
81 | Isometric view Full-screen isometric odel display.
(&), | Fit to the screen sizg Full-screen model display in current view.
I, | Zoom in Zoom in using the left mouse button
1 | Zoom in/zoom out Zoom in/out by moving the cursor up or doy
. using the left mouse button.
. Rotate mdel around axis by holding down t
<0 | Rotate around axis left mouse button and moving the cursor.
Rotate around Rotate model around selected point by hold
&) . down the left mouse button and moving t
selected point
cursor.
% | Move Move model using the left mouse button.
. Return to previous view (before rotation, zoo
¥H | Cancel view moving).
. Repeat cancelled view change (rotation, zo
o | Repeat view moving).
& | Solid Display model as a solid, 3D object.
. Display model in gradient (semitranspare
(P | Gradient mode.
)| Beam Display model as transparent beam.
| ~ - Display of calculated filling as transluce
Display filling volume
— | Insulation and lining Display of created volumes of insulation a
= view lining
Display service Displayor hide sitegxisting in the model
plaforms
, . Highlighting of componerdg by color according
&= | Colors by materials to thefi Mterias usi ngod panel
[} | Perspective view Display model in perspective view
54| Dimensions Display dimensions of modebmponerd

44
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Icon (name) Function

g

1

i"l‘.’ . . A
% | Elevation labels Display eleyathn Ia}bels of shells, nozzles 2
=y platforms stiffeningrings

I

[t | Product level marks | Displayproductlevel marksby cavities

Labels Display model withcomponentabels

Display origin point of solid mdel (relating to
it, barycenters ofomponerd are calculated)
The solid model is created in detail that g
retard the work in case your computer is

> @

Origin point

B Fine generation o

model
slow.
B | Accelerated model Some componentsf solid model are create
generation more simply.
8 Fast generation o The model is visualized through OpenGL,
model solid model is not rebuilt.

# | No model rebuild Model rebuilding is blocked.
Moving down of the
component in thg
current branch Changing position of the selected component
(Ctrl+®) the model hierarchy relating to tltemponerg
Moving up of the| of the same levelThis option is available only
component in theg for daughtecomponers (nozzles, rings, etc.).
current branch
(Ctr|+—|)

For quick move+*, zoom—, and rotationD) of the model, you can also use
left, right and middle mouse buttons, respectively, while pressingGh# 'key.

To rotate the model around a selected p&%}j{ you can use the right mouse
buttonwhile pressing theCtrl" and"Shift" keys together.

When rotating the model around a selected pé@ihtX and Y coordinates (in
the coordinate system of the screen) are determined by the mouse cursor positic
while the Z coordinate ("depth") is determined by the current depthoof
transparent modetomponentunder the mouse cursor. If no ntransparent
componerg are present under the mouse cursor, Z coordinate is set as equal
model's average depth.
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3.13.Modeltree

El--ﬂ.' Column veszel
l_:_|‘ Bottomn head

24 Nozzle #2

..... r L Support
=@ Cylindrical shell
- Packing
- Mozzle #1

ll Service platform #3
..... & Reinforcing ring 9
..... &' Reinforcing ring #8
..... @ Reinforcing ring 27
..... & Reinforcing ring 26
----- & Reinforcing ring #5
..... &' Reinforcing ring #4
..... @ Reinforcing ring 23
..... &' Reinforcing ring 22
..... & Reinforcing ring 1
- Service platform #2
- Service platform #1

----- ‘ Top head

Fig. 3.16 iModel treed Toolbar

A model tree is designed for a visual presentation of model structure and
quick navigation Elements of model are represented as seddeeh icons with
namesThe icons are interactive and have a{dogn menuSaq, they provide easy
access taomponentediting commandsA top-most componentwith model file
name provides general data editing
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3.14.Materials using
Materials using x
Material Color Quantity
DEXH2BMJIT - EAT
O7X13AT20 (YC-46) | Elr
08X18M8H2T (KO-3) B i

Qar2

12MX
1218H10T
1218H12T
Kupnuy
MuH. BaTa
T3

Fig. 3.17 fiMaterials usingf panel

This panel is designed for the rapid material consumpéissessment It
displays a list of materials used in the constructemigrs of materialsusedin ==
ACol ors by mandée esinate @f thmondss of each material in
accordance with a given densitylassis displayed in units that have bearested
in the 'Dimensiori dialog. If the density of the material is unknown, or set zero,
the item is considered to piece goods, and in the "Quantity" column shows the
number of parts.
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3.15.Themes toolbar, custnization of toolbars and
menus

Program has the ability to switcRASS/EQUIP interface style can be
adjustedTo do this, choose the style in themes toolbar.

Themes toolbar B3

o BERER [ =
e W L kA E

If the themes toolbar is hidden, you can enable it Wiew- Toolbars
- Themes toolbar

In addition you can customize toolbars, add or remove toolbar buttons, and
create new toolbars Miew- Customize

Customize [§|

Toolbars | Cammands |Ke_l,l|:u:uaru:| Optiohs

To add a command to a toolbar: zelect a categorny and
draqg the cormmand out of thiz dialog box to a toolbar.

Categories: Commandsz:
New A
Wi lJ =
Options I.j Open...
Help =
All commands Close
MHew Menu H Save

Save as... M

Dezcription:

Cloze

Fig. 3.18 Customization window

When customization window displayed, you can drag and dbmsired
toolbar buttons and menu commandéth the mousecan be selected in the
customization window by dragging and dropping.
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3.16.Software settings

To show PASS/EQUIP settings, select Options”, then click submenu
"Settings'. The settings dialog box includes the follogitabs and commands:

Program settings x Program settings X
General | #:5 |]lmge quality \Updat General (&4 Image quality |Update
Number ofitems "Recently opened fles™ [§ =] e
Mumber of significant digits when rounding off: 4 il ckground
. . . . Dimension marks color
Sdentific notation digit: | 3 = Component marks color
Drop-dawn toobars Selected component color
Filling color
[ Recent command is displayed in the toolbar
[ show the finite slemant model
[ save the companent name when copying/pasting Companent colors by default
Solid model export Cylindrical shell ~
rt insulation and lini Conical transition
5L ing Elipsoidal head
wport fasteners (bolts, nuts) Spherical head
Torispherical head §
Geometric kernel mode Flat conical head Edit
Elat hezd (e hd
Standard multithreading -
Tolerance factor [0.01..0,35]: 0,1
Calculation of filing wolume tolerance: | 9,
Default settings
0K ‘ Cancel | Apply | 0K | Cancel ‘ Apply |
Program settings x Program settings *
General |Colors TR TE 0 Update General | Colors | Image quality [ITNeE
® wanualy Atamatical chisdk far indares:
O setup Notify me when updates are available but need to update the dongl
Update server URL:
http: f{fwww. truboprovod.rufupdate/
F=E = [ Use Prosy-server
mooth transition in the view operatior! Server type: -
B amcues Wireframe - Server address: Port: g
User name: Password:
50 Number of steps on partitioning of draumferences
Smoothing
0K Cancel | Apply | 0K ‘ Cancel Apply

Fig. 3.19 Software settings
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The Table 3-6 describes the options available within the tabs of the settings

dialog.

Table 3-6

"General" tab

Number of'Recently opened
files"

Set the number of recent documents to
shown in the "File" menu.

Number of digits when
rounding

Set the maximum number of digits wh
rounding numbers in outpufFor example: if
this value is set at
as 1030.

Minimum number of digits
for scientific notation

Set the minimum number of digits whe
scientific notation should be used. For examy
if this value is sed
as 1.03%0% while 1270 will be printed as i
(depending on rounding; see abovdpte: for
numbers with notation of less than *1@nd
greater than 16, this setting is ignored.

Recent command is displaye
in the toolbar

Set recently used command tadd model
components default command in the toolbar.

Show finiteelementmodel

While working with PASS/EQUIR the model
can be shown as a finite element beam mo
This model provides better control ov
software functions, but can slow down softwa
operation.

Show model fill

Calculated model fill will be indicated b

colored dots

Filling calculation(Faster-
Fine)

PASS/EQUIPprogram implements calculatig
of vessel filling based on a statistical method
calculation of the volume integraivhen he
model is filled with randomly generated poir|
(Monte Carlo methodThis setting controls th
number of generated poirithe more points
the better the resulbut the calculation is longe
(in the fastest modé¢he accuracy is5%).

Export insulatbn and lining

Establishes, whether there is a need to incl
insulation and lining, when exporting sol
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