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Webinar Agenda

- About PASS Suite

. What is PASS/EQUIP

. PASS/EQUIP Configurations

.- Supported codes and standards

. PASS/EQUIP Material Database

- 3D Model Export

. Reports generation

. What's new in PASS/EQUIP 3.02

. Live demonstration of PASS/EQUIP
- Q & A session
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PASS Suite

PASS Suite provides
smart simulation &
sizing tools for every
piping and
equipment engineer

and designer

Company Overview

.+ > 50 years history
. > 3 000 active users worldwide

- Best in class modern methods,
algorithms and software libraries

- Embedded knowledge and
support/training from industry experts

. User-friendly interface and flexible
CAD integration

. Affordable price and flexible licensing



PASS/EQUIP Pressure Vessel Stress Analysis

Pressure vessel - Broad Applicability

strength and stability
- Unsurpassed Usability

analysis for horizontal

and vertical vessels, e
- Powerful Capabilities

columns, storage

tanks, heat - Flexible Configurations

exchangers, and finite
element analysis of - Widely Used

arbitrary vessel nozzles




PASS/EQUIP |

Broad Applicability

- Power

- Ol1l Refining

- Chemical

- Petrochemical

- Natural Gas




PASS/EQUIP Configurations

* Horizontal
and vertical
vessels

e Columns

e Heat
Exchangers
« shell-and-tube
e air-cooled

e Tanks
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PASS/EQUIP General Data

Operating arironment group as pec CU TR 1 - B
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PASS/EQUIP Features

- Codes:
ASME sec VIl div.1and div.2, EN 13445, WRC and Russian GOST
Nozzle-shell connection:
The stresses per WRC 537(107)/297 and GOST 34233.3-2017 codes
Materials and Elements Database:
ASME, EN, GOST, JB etc,, shells, heads, flanges gaskets, saddle
supports, supporting legs, cylindrical and conical supports,

nozzles, cross-sections of ribs, reinforcing rings, beam elements of
support structure

Input data analysis
Error and warning messages

Input of additional weight loads
Forces and moments

- Thickness calculation

(Including for external pressure) and calculation of allowable
pressure, forces and moments
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PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE




PASS/EQUIP | Material

Database

. Selected from datalase (ASME Il Part D, EN, GOST 342331, PNAE G-7-002-86, GOST R 54522-2011 etc.)
- User-defined materials
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Users materiat | ——— — o ———
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PASS/EQUIP Features

 Representation of 686580 ana00s - MOoHoNs NN
Ble Edit Components !TQH Options - Calculation  Heip

model structure as a o, >
- § Bottom head
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PASS/EQUIP Features

Automatic calculation

of:

« weight

* length

* reinforcing ring
properties
(in both cylindrical
shells and saddle
supports)

* liguid volume, fill
height, filling ratio and
hydrostatic pressure
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PASS/EQUIP Features

Dependency between elements

when one element changes, other linked elements
change automatically

Precise 3D solid model representation

Units selection (US, SI, MKS)

- Analysis of horizontal vessel shells with any number
(more than 2) and position of saddle supports
Output of diagrams

for deformation, bending moments, transverse forces
and strength and stability allowances

Export of the model

to popular solid modelling formats, i.e. ACIS, IGES,
Parasolid, STEP
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PASS/EQUIP 3D Model Export

Export to AutoCAD and other popular CAD systems and finite
element analysis software via formats IGES, STEP, ACIS,
ParaSolid




PASS/EQUIP Features

- Analysis of bolted caps
(with flange joints) as a combined analysis of flange and
heads

- Calculation of low-cycle fatigue of vessel elements

- Strength analysis of shells and heads
considering displacement of weld joint edges, angularity
and out-of-roundness of the shells

- Full (with intermediate analysis results) or Short reports of
analysis

. Export of nozzles to PASS/EQUIP Nozzle FEM files (*.nzl)
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PASS/EQUIP | Report

PAsS

FLAT COVER WITH HOLES

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

Nozzle number, 1

1
2
3

Nozzle name
Nozzle 1
Nozzle No2
Nozzle Ne3

Chord, d;, mm
803

36.34

3545

Reduction factor for bottoms with holes (number of holes: 3) :
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Position of the most hazardous section:
Angle of the most hazardous section, #: 5 ©

-

88
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PASS/EQUIP

 Lowest vibration
frequency.

» Forces under wind
loads (including
resonance vortex
excitation) and
seismic loads.

« Strength and
stability analysis of
column elements.
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PASS/EQUIP Columns

« Analysis of “cylinder +
cone” support skirt with
the option of including a
transitional shell.

« Automatic determination
of position and properties
of most unsafe cross-
section of supporting
shell.

» Calculation of loads on
basement and support
structure.
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PASS/EQUIP Columns
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PASS/EQUIP Columns

Automatic
Determination
of Loads,
Plotting

TIHIHIH

:

>

PIPING AND EQUIPMENT
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Bending moment, Displacements due to total
M__.Nm loads, y, mm

seism.
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PASS/EQUIP | Heat Exchangers

- ASME UHX and GOST 34233.7 heat exchanger
mechanical design;
Input of heat-exchange element properties within a
single multi-window interface;
- Calculation of forces in tube plates, casing and tubes;
- Analysis of tube plates, casing, tubes, expansion joint,
expansion vessel, floating head,;
- Air cooling exchanger.

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

C{pAs




PASS/EQUIP Heat Exchanger

Automatic determination of tube sheet design parameters
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PASS/EQUIP Tanks

« Automatic weight
measurement.

« Strength and stability
analysis of the wall,
stationary frameless roof
and tank head, including
wind, snow and seismic
loads.

« Wall anchorage
calculation.

« Calculation of loads on
basement.

« Estimation of allowable
stresses on the nozzles of
cut-ins in the tank wall.

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE




PASS/EQUIP

Area of allowable nozzle
loads

Radal load. F," -1210%)N
Ccubw moment, M. (3100)Nm
Longkudnal moment, M, " 4000 Nm

Aros of allcwable Kads on the norzie M M =-31008 m
T 1 T T T T T T 7

10 T T 7T T T
1043
s
]
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-10
.15 A A A A A A A A A A A A A ' A
%0 =30 20 ~10 0 10 20 30x10~340
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PASS/EQUIP Seismic

- Calculation of seismic loads on Caleulation of seismic loads
horizontal and vertical vessels. E?‘:;‘{fﬁ[:““;"°°““’°“““‘"“““‘“°"°"°"’

- Analysis of vessel elements Seeuc o

K, =02
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considering seismic loads. i 7 e |
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. . Zon . sz.-5y ||
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- H Sz, -Sy E
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PASS/EQUIP |Reports

Passat report Summary tables Calculation of wind loads
Pt iC components Calculation as per GOST 34283-2017
Normative value of the average wind load on the 1-th section:
General data Qua=qp 85K,
Dismeter, mm  Wall Lengch Total Weld strength where 8, ~ coefficient taking into account the dependence of the wind pressure of the vessel height:
Summiary tables mm | (height), nus | allowance. mm | ratio ”"'"‘)“.
M 4000 60 1140 15 1 . ©
Fileg calodanon 4000 50 4940 6 1 (e IR R
Exupment cathegory a4 pe RIS 922301 1000 62 2600 & 1 [ 10 ] R
Strengd from supporteg leads: :g g ig’ :0 : Average share of wind load on the 1-th section:
Saddle Sppan N 1000 <0 £540 6 1 Fia ™t Oy by
Saddle Ssppan Nk 600 7] 318 I3 1 where D, ~ outer dsameter of the i-th section,
Oobstane sl ks 4000 &1 1130 153 1 b; ~ height of the 1-th section.
The coefficsent of the spatial correlation of the wind pressure fluctuations
Head slbgncai Ml v=0963-0025 ,ﬂ.g,.
Cutinducal Shefl 2 Fluctusating component of the wind load on the :-th section:
g Paaw =¥ Gy -£ 1,
o Calcation | Cakeulson | Allowsble | Effective Gickness Alowable | Sweogh :“""G"“"“""""" wth section,
153 temperatae, *C | pressae, MPa | stresses, MPa | mchuding slowances, mam | pressure, MPa | condition £ = dynamuc factor,
g 00 341 60 $78Y 348 fulilled | 1)i = relative acceleration of the center of gravity of the i-th section.
u 00 412 60 49 3.482 fulilied Wind load on the i-th section:
= Faumsses cocamuun 28 'Oy g o 3 00 412 60 49 4651 fulilled P =P +Pgm
- Fr,'ﬁ . \:s z :zg :; 3;.:: 54‘_’6 fillled The bending m mn the cross at the height x;, causad by wind load on the j-th serving platform
% e e 3 [Cindrical Shed || 100 KT 50 w1 183 fuiled | My =14.q08; (t,-20) §40752 3, m ) B,
w0 [ Cago flat » 00 34 60 <0 121 fulilled In the absence of accurate data about the shape of platform the bending moment 15 given by:
g s dalt Head N2 | 100 3412 60 5517 g6 fuliled M,y =125 g 8 (-x0) 14075 8 2y m,) Ay,
Dope. 220 Bt ccuditions where LA, - sum of the areas of all projections profiles of j-th platform i a plane perpendicular to the wind direction;
m'gﬂm ot A, — area bounded by the j-th platform,
L)
“ou Caladanca Allowable Effective thickness Allowable 2156 [x,o:-.) :
ot th s, M | despoe, MPi | nclodg ommecs, am | esonm, MP | Hox
T H B 234, A . -puhmonﬁn of the wind )
Head elkpticel Na3 ' (37 hel2 | 444 2548 4122 €539 - s :
o [ Codticnl Shl 3 | 3,444 25, 3121 i my =076 (*,‘*-]
Cxtindical She 1 | Culindrical Shel Nod | 4.46 200 2404 1938 10
u £ LN | 4463 2227 2612 3534 H = 3379 mm - total vessel beight from the ground
i I L 2444 254.8 4122 3539 Calculation bending moment w the cross section at a hesght x;:

M, = P, - xee EM,

I
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PASS/EQUIP | Examples
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PASS/EQUIP | Examples (Heat Exchangers)




PASS/EQUIP | Examples
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PASS/EQUIP | Examples
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PASS/EQUIP Example (Columns)
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PASS/EQUIP WW Users
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PASS/EQUIP | Russian Users
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PASS/EQUIP | In the Upcoming Version 3.02

 The ability to calculate the model simultaneously for several loading cases
« Calculation of the minimum material applicability temperature (MDMT)
In accordance with ASME VIII-T
« Calculation of seismic loads according to EN-1998,
wind loads according to EN 19914
« Calculation of the Ring support of a vertical vessel according to EN 13445-3
« Saddle support with full coverage
« Calculation of support skirts according to ASME VIlI-1, ASME VIII-2, EN 13445-3
« Calculation of the skirt basering according to Bednar, D. Moss, EN-13445-3

PIPING AND EQUIPMENT
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PASS/EQUIP | In the Upcoming Version 3.02

General data

/PASS
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Operating environment group as per CU TR 032/2013: Liquid filling
Vessel with liquid Filling ratio T
Filling ratio, E: 100 £
Loading cases
Leading case Operating Qperating fluid
fluid name density p, kg/m®
Qper (int.press) oil S00
Oper ot press) 0
e ’
Testing Insulation
Test pressure calculation: ASME VIIL div.1, UG-8%b = Insulation data
[] subtract static head
Kind of test: Hydrotesting =
Sulfurated hydrogen environment
Test :
est pressure 1 MPa [] sulfurated hydrogen environment
[] Mo corrosion in the test calculation
Seigmic Inars
Seismic loads
{module "PASS [EQUIP-Seismicity™) EN 1998 (EUR) v T
Wind loads EN 1991-1-4 {EUR) -
Soil category: A - Terrain category: i} o
Importance dass: o - Basic wind velodty, Yb0: 70 mfs
Spectrum type: . . Directional factor, Cdir: 1
Horiz. spectrum parameters  TB: g,15 © TC: g4 c TD: 2 c Easalliacpaeay:) 1
Construction factor, CsCd:
Vert, spectrum parameters  TB: g.05 © TC: .45 © TD: 1 c onstructon o 1
Sl factor, 59 1 Aerodynamic factor, Cft g,7
) Wind load during tests factor: g0 %
Reference peak ground acceleration, agR: 0.2 a
Vertical design around acceleration/design acc., avafag: 0.9 [ Low-cyde fatigue caloulation
Importance factor, yI: 1
Behaviour factor, g: 1 MDMT -48  °C
Harizontal spectrum lower boundary factor, B: 0.2 [] calculation of heat exchangers (module "PASS/EQUIP-Heat Exchanger”)
Lower vibration period, (input 0%, if no data): o 5
|:| Support structure Base elevation, XooH: mm

EQUIPMENT

Two supports

fogether

.
000 5000
8500 O|-sz +5x 8500 q_az s
3000 -3z, A 3000 Bz B
75009 - - = 1 O Ha-EE ¢ 75004 -
+iz, -Bx
7000 7000
500 500
000 6000
55009 = = === -== FRNEEEEEEE, CEEE R
5000 5000
4500 4500
4000 4000
35009 === -=4-====-- T e e
o I I A R | 7 R S
aspod [ aspod
20004 || j _____ 20004
15004 - -l 15004 - o~ __
1o00d - T 1o004 :’ ______
500 500 !
|} S S — 0 nnlntntl
-10000 0 10000 -20000 0 20000
Fx,. H ) My, H! u




PASS/EQUIP | In the Upcoming Version 3.02

The ability to calculate the
model simultaneously for

several loading cases
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General dats x
Cparatinng errveonnert group as par CU TR D22013: | > Liqus filng
E7] Vessal with bgud File; ralio .
Flng rabo, & 100 %
[Toading cases
Loading cate Optrating Openating fluid
fluid name denity p, kg/m’
s nkpr ety rpidemy
Oper (extpress) 0 Add
steaming Q ’
Testng Inzdation
Test prossue cacdation: ASME VIIL dw. 1, UG-990 .
[ Suberact stabe head Cylinder X
¥ind of test; Hydrotestrg Comporant name: m‘m
e i i 1 L Code: GOST M23322007 =
[ Mo corrosion in the bast calcuiation
Materst Cr3 welded poe >>
Seiseic bads -
0 Sevstc b;d’ X Sancdard dmeraons
(medube "PASSIEQUIP-Senmmioty”) 7 presey T
Qutade dlameter, 00! 1020
Mominal thickness, 51 19 mm
- Comozon slowarde, ¢l 2 e L
Negative tolerance, ©2! g mml > o
Technokogical alosance, €31 o Jnadston and ke >
egthu Ll 2000 Loads
Longhudngl welded ok offioency, gpc | [ss (®) Cobodate sutorsticaly () Dafine manualy
Creular weided fork: sfficency, ot | oS Cabculation sl force, Fi
Loading Prevsure  Temperature ~
care o, MPs Ve D ito i
Qper (intpress) a3 0 ®1 Os
Oper (ect.press) -0.100 250 L Oz Os
wraming ne 00 . 3 I g F Qs Q7
—_— - ~
4
2 e [[] Defects as per GOST 34233.11-2017
oF Cocdl




PASS/EQUIP | In the Upcoming Version 3.02

General date

COperabing emvrcnment group as par CU TR 03202013 -B >>

] Wnssed peth by
Loading cases
Loading case Operating
- o fluid name
DOperating conditions

- .-

[ rerr 20 F |

(] Cakadation of heat exchangets (modubs "PASSEQUIS-Heat Exchanger™)

OTtuéTt Passat MDMT

Calculation of the minimum material
applicability temperature (MDMT)
INn accordance with ASME VIII-1

Haszeasme aneverTa

Crasaspr

Mareprax

Govemung thickness, i | MDMT, °F | Ry, ratso | MDMT reduction, “F | Curve

lprvesanne

[“ T Obegaiina mmmapirseckan Nl

DIEMBRIS 3TOMENT

ASME VI div.1

SA-516 Gr.70 ITawta

1.81 -7.6 - Curve D | Impact test required

Hiryuep Nel
Obunee guomae

ASME VIl div 1

SA-516 Gr. 70 Mmra
SA-105 [Tokoxsn
SA-656 Gr.T7 ITamra

1,81
1,81
1,81

-1.6
58,97
2117

Curve D
Curve B
Curve C

Impact test required
Impact test required
Impact test required
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ASME VIII div. 1

SA-516 Gr.70 wta
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ASME VIII div |
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58,97

Curve D
Curve B
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Impact test required

TIpoMHOCTE OF OMOPHEIX MArpPYIOK
—Imop cxn 1 MoesTor
FACMEHTH COCYAD
E-@ Obevalina onamnagrieckas o)
- Miyees Mol
€ Smmgesoc coemmmne: Nal
~@ Ofemaitia meEIEeckas N2
L-d Mrymep N2

Crscox » I

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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Calculation of seismic loads
according to EN-1998,

wind loads according to EN
19914

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

General data

Operating environment group as per CJ TR 03202013
Yessel with liquid

Loading cases

Loading case Operating
fluid narme
Oper (int.press) ail
Oper (iext.press)
steaming
Testing

Test pressure caloulation: ASME YIIT div.1, UG-95h
[] subtract skatic head

B[

Kind of tesk: Hvdratesting -
Test pressure: 1 MPa
[] Mo corrosion in the kest calculation
Seismic Ioe,ds
EE?EQEI\LDPPCI.:SS,I'EQUIP—Seismicity") EN 1995 (EUR) v
Soil cakegary: A v ==
Impartance class: I - | =
Spectrunn bype: 1 -
Hariz. spectrum parameters  TE: g5 c TC: g4 c TD: 2 C
Wert, spectrum parameters  TB: g,05 © TS 0,15 c TD: C
Soil Fackor, 51 1
Reference peak ground acceleration, agR: 0.2 [s}
Vertical design ground acceleration/design acc., avglag: 0.9
Impartance Factar, yIi 1
Behaviour Factor, qi 1
Horizonkal spectrum lower boundary Factor, B: 0.2

Liguid fillirg
Filling ratio
Filing ratio, &: 100 %o
Operating fluid
density p, kg/m®
200
0 Add
0
Delete
Insulation
Insulation data
Sulfurated hydrogen enviranment
[] sulfurated hydrogen environment
g oo
wind loads EM 1991-1-4 (ELR} -
Terrain category: 0 o
Basic wind velocity, wh0: 70 mjs
Directional fackor, Cdir: 1
Seasonal Factor, Cseason; 1
Construction Factor, CsCd: 1
Aerodynamic Factor, CF: 0,7
wind load during bests Factor: &g Yo

[] Low-cydle Fatigue calculation

] Mot

[] calculation of heat exchangers {module "PASSJEQUIP-Heat Exchanger")
Lower vibration period, (input 0", if no data): o 5
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Calculation shell dameter, DO! 1000 mm PN . O Rt O rem
Nomnd thckness, 51 7.2 L e Ot Oea Ot

Distarce from comporent oge, 10! 500 mm Sy v gm Qv 8u-m
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A anchor hoks
Andror boks . Karetums, & |0
Mareghan  Cr3Boking L,_,_J mﬂvﬂm 100

o, o1
AismpnspyRn 2 [z [35 1.

PACCTORMS MEW.LY D040
Banras n cbeusivoi, d: 100 e
Dezign temperabire, 7o 200 o
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Calculation of
Ring support of
a vertical vessel
according to

EN 13445-3
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Saddle support with full coverage
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PASS/EQUIP | In the Upcoming Version 3.02

o -[lj Cobumn vessel’s support |

Component N Onopa Sandard dimensions Atadwd o Obeuaisca W91

Calculation of support skirts Bols . =

O Cyraniesl () Corwedl ® Composts

reoraE MaTepy Parech mpa0ST 423522017
-

prst

according to ASME VIlII-T, st

et Bace dameter, 011 si0p
b Totsl suppoet height, bl (yag

ASME VIII-2, EN 13445-3 sl

Rirg mwedal;  Cr3Welded cion >

Cyindral sachon of support
Section matenal C13 Ppe =
Section wall thidress, 01 g

Conrosion alowance, (1!

Nepalive tolerance, €21 .8
Technologcal alowance, <31 g

Cirtuler welded pont affioency, o

5333

v

v

"~

>

® Type A ) TypeE () TypeC I

Yreadshion and g >> Largth calodsbon meddl 5> |

V333

[ Transtion section Transho section dals >
[ Cafndstion n ¥ting condtions

Contcal zaction of support
Saction material:  C13 Ppe
Section Feight, Tk g74
Secton wal thokress, <
Coreosion slowance, clk!
Negative tolerance, <28y
Technologeal somancs, 3y
Crover welded jond elficiercy, gk

>

v

>

v 33333

- o o o

Loading Cylindricel section Conice secton Supporting sssembly
case temperature _T, C temperature T *C | tempersture, *C
Pabioune ycnoswua 20 0 2]

2322-2017]
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Calculation of the skirt basering

according to Bednar, D. Moss, EN-
13445-3

Corarets M300 Properties add Matena:
] Corsidar Foundation phabity Dameter otsdajsacona; 0 >>
Nonber, re e
Drameter of boked orcle, Db 4400
Bokt commozion, c o mm




PASS/EQUIP | Development Plan for 2020

« Calculation of vessels and Heat Exchangers by ASME VIII Div.2 Code

« Other national seismic and wind load codes

« Full integration “PASS/EQUIP" with “PASS/Nozzle-FEM”

« API 650 for Tanks

« Calculation of the strength and stability of the frame tank roof using FEM

e Other customer wishes:;

we are open for your suggestions!

uA ND EQU FME
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Q&A

GCet a Free 30-days PASS Trial License:
E: support@passuite.com demo.passu Ite.com

W: www.passuite.com

P: +7 495 225 94 32
E: sales@passuite.com

Watch recording of the webinar:
www.youtube.com/passuite
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