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Webinar Agenda — Part 1

Introduction
Quick introduction of PASS/START-PROF
Supported codes for pipelines
Underground and aboveground pipeline modeling abilities
Soil — pipeline interaction and analysis
Soil model for dry and liguefied soil. Submerged pipelines. Buoyancy
Soil model for horizontal, inclined, vertical pipelines
Restrained and unrestrained zones automatic analysis
Seismic wave propagation analysis
Soil subsidence, frost heaving, landslide, seismic fault crossing
Natural arch of collapse phenomena, horizontal directional drilling

Ring bending calculation using nonlinear FEA
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Webinar Agenda — Part 2

PASS/START-PROF features and usability
Object-oriented piping model creation principle
Piping object types: pipe, tees, bends, reducers, etc.
Equipment objects: Tank Nozzle, Pump, Compressor
Expansion joint objects
Databases, wind, ice, snow, seismic loads
Pipe and fittings wall thickness calculation
Operation mode editor. Load cases

Analysis reports: Stress in piping, Stress in insulation, Seismic stress, Flaw stress, Restraint loads,
Equipment loads, Displacements, Expansion joints check, variable spring selection, constant spring
selection, buckling analysis, flange leakage

Special features

PIPING AND EQUIPMENT
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PASS/Start-Prof Quick Pipe Stress Analysis & Optimal Sizing

Comprehensive - Broad Applicability

pipe s.t.ress, . - Unsurpassed Usability
flexibility, stability,

and fatigue - Powerful Capabilities
strength analysis
with related sizing

calculations . Flexible Configurations

. Extensive Datalbases

- Extensive Code Support

- Widely Used
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PASS/Start-Prof | Broad Applicability

- Process Industry Piping

.- Oll and Gas Pipelines

- Utility Network Pipelines
District Heating

Natural Gas

- Water
- Power Generation Piping

PIPING AND EQUIPMENT
ANALYSI SIS & SIZING SUITE
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PASS/Start-Prof | Broad Applicability

Developed since 1965
« 2000+ Active users (companies). Licenses 8000+

 User interface and documentation languages: English, Chinese,
Russian

 Piping codes: 32

« Wind, Seismic, Snow, Ice codes: 18



PASS/Start-Prof | Our Customers
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PASS/Start-Prof | Features

* |ncrease your Productivity
and Save your Time

* Save your Money (we have
a friendly pricing policy)

* |ncrease the Accuracy of
Pipe Stress Analysis

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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PASS/Start-Prof | Features

First hand quick response from experienced piping engineers in UK,
China, Mexico, Brazil, Australia, Egypt, Turkey and others

Direct support from developers via e-mail is available

Easy to learn, fast and simple to work with for a new pipe stress analyst

Due to intuitive modern object-oriented user interface, you can start
working immediately. Companies can put PASS/START-PROF into
application immediately after purchase, significantly reducing costs and
save the time without compromising on the quality of end results

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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PASS/Start-Prof | Features

PASS/START-PROF is a part of PASS Suite:

« PASS/START-PROF - Pipe Stress Analysis Software
« PASS/HYDROSYSTEM - Piping hydraulic and Thermal Analysis Software

« PASS/NOZZLE-FEM - Nozzle to Shell Junction Finite Element Analysis
Software. Calculate SIF, k-factors, Nozzle Flexibility and Stress Analysis,

etc.

« PASS/EQUIP — Pressure Vessel, Column, Heat Exchanger, Tank Design
and Analysis Software

PPPPPPPPPPPPPPP
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PASS/Start-Prof | Increase Productivity

PASS/START-PROF is a Professional Modern Pipe
Stress Analysis Software

PASS/START-PROF Makes Complex Things
Simple

You will Get the Same Result, but Faster and
Easier

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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PASS/Start-Prof |[How START-PROF Saves your Time

m Time to Create the Model

m Time to Analyze and
Optimize the Model

m Time to Create the Report

START-PROF Other Pipe Stress
Software

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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PASS/Start-Prof | Supported Codes

PASS/START-PROF can analyze piping according to 32 piping codes.
The software contains all needed and latest codes for pipelines analysis:

« ASME B31.4 + Ch. IX, Ch. Xl
« ASME B31.8 + Ch. VIII

« ASME B31.12

« CSA Z662-19 + Ch.Tl

« BS PD 8010-1

« BS PD 8010-2

« GB 50251

« GB 50253

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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PASS/Start-Prof | Analysis Capabilities

PASS/START-PROF has professional analysis abilities needed for Process and Power Piping

Stress Analysis:

 Nonlinear analysis of gaps, friction, one-way restraints, rotating rods, etc.

« Special algorithm that improves the nonlinear model convergence on-the-fly without manual
tuning (gaps and one-way restraints cycling, friction force cycling etc.). We receive from users
the models that didn't converge, put it into our collection and continuously improve that
algorithm for past 55 years. It allow to achieve convergence in 99.9% models

« Nozzle, tee, bend flexibilities and SIF (Code, ASME B31J, WRC 537/297, PD 5500, FEA)

 Nozzle, pump and other equipment automatic checks (API, ISO, NEMA standards)

« Optimal automatic variable and constant spring selection using manufacturers catalogue

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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PASS/Start-Prof | Analysis Capabilities

PASS/START-PROF calculates the cold state after cooling down from the hot state. It allows to
get more realistic expansion stress range

Time R=-F ; ‘1‘3‘_/___
Y — I

1 >
V V \ F=u*W
iy L5 =

AAxnal force a)
L2 it L6 A [Installation State at Ambient Temperature
A R=0 Z Sliding Support
" —>
c 4
8 4 F=0
d b) o
] w Moving direction
B 4 Operation State at Design Temperature *
g R=F _~ ——-
5 — |, i=sesps
/ —
4 F=u*W
c) W Residual Strain
pASS/ START-PROF ; Cold State at Ambient Temperature after Cooling Down * / Moving direction
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PASS/Start-Prof | Analysis Capabilities

Automatic generation of a wind, snow, ice, seismic loads according to 18 national codes
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PASS/Start-Prof | Analysis Capabilities

PASS/START-PROF + PASS/HYDROSYSTEM Allows to Water Hammer Surge Analysis

3D piping Models converted automatically from START-PROF to HYDROSYSTEM and back
« 3D loading is converted simultaneously for all nodes in the system at the same moment of
time
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PASS/Start-Prof | Dry Soil Model

The main goal of dry soil model is to save on the number of supports in whole model to
INncrease analysis speed without loss of result accuracy
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PASS/Start-Prof | Dry Soil Model

Zone #1. Lateral bearing zone (unrestrained) with the length of Lb. Four supports are
placed at equal distance

Zone #2: Axial sliding zone (unrestrained) with the length of La. Four supports are
placed at a distance increasing exponentially from zone #1to zone #3

Zone #3: Restrained zone. Supports are placed at 100D spacing, where D - pipe external
diameter La a___,
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PASS/Start-Prof | Dry Soil Model

Zone #1. Lateral bearing zone (unrestrained) with the length of Lb. Four supports are
placed at equal distance
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PASS/Start-Prof | Dry Soil Model

Zone #2: Axial sliding zone (unrestrained) with the length of La. Four supports are
placed at a distance increasing exponentially from zone #1 to zone #3

Unrestrained Zone

Partially Restrained Zone\'(:
"

Restrained Zone (AL=0,q=0)
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PASS/Start-Prof | Dry Soil Model

Zone #3: Restrained zone. Supports are placed at 100D spacing, where D - pipe external

diameter

Unrestrained Zone

i
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PASS/Start-Prof | Dry Soil Model

PIPING AND EQU IPMENT
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PASS/Start-Prof | Dry Soil Model
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PASS/Start-Prof | Dry Soil Model

It is possible to manually increase the condensation of soil springs to increase the result
accuracy:
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PASS/Start-Prof | Dry Soil Model

Two Long Radius Bend Objects:

Long radius pipe bend
Prestressed pipe bend

" | Forged Elbow...

. Pipe Bend...

& Miter Bend (Closely Spaced)...
@&  Welding Elbow...

= Long Radius Pipe Bend...

%% Prestressed Pipe Bend...

DL 2

Miter Joint (Widely Spaced)...
Mon-standard Bend...

N

& Node Object Properties

Long Radius Pipe Bend

] Name

Material API-5L X562
Properties

(®) Radius 100 m

(O Curve Length 165806 m

(Get Properties From Matching Pipe

Wall Thickness
Nominal 8 mm

Uniform Weight

Calculate Automatically Weight of Pipe

Pipe 1028 kaim ||
Insulation 0 kgf/m l:l
Fuid 1834 kai/m

Flid Density 8839 kag/m3

| ok || canca ||

Help




PASS/Start-Prof | Dry Soil Model

Prestressed pipe bend - Initial elastic bend curvature in vertical and horizontal plane

Long radius bend Prestressed long radius bend
b)

d)
7 4 s %
~ = - : ‘: 3
Sl T ek
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/ 3 e b
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i*1517(70...20000 75000... 20000 | 75000... 20000 ‘8000 '_‘




PASS/Start-Prof | Dry Soil Model

The weight of pipeline, insulation and product is automatically removed to avoid the
huge deflections in T00D pipe spans (zone #3).

This the sum of pipeline, insulation, and product weights is used to calculate the soill
springs properties including the friction force.

But if you will add the heavy valve on buried pipeline, the weight of the valve will be
considered and you will see the deflections:

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS




PASS/Start-Prof | Dry Soil Model

Also you can add the buried supports. It doesn't affect the accuracy of the soil model:

PIPING AND EQUIPMENT
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PASS/Start-Prof | Dry Soil Model

ASME B31.4, B31.8, CSA Z662, B31.12PL, BS PD 8010 codes divide pipes into Restrained

and Unrestrained
Unrestrained Zone

Restrained Zone (AL=0,q=0) D Partially Restrained Zone

Unrestrained (ASME B31.4)

s _PIJ+1M F, <0755,
L4t~ 4 " 4

I
| La
|

Virtual Anch i
Irtual Anchor Restrained (ASME B31.4)
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1
I
I
I

Axial Stress Diagram
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L How to Check Stress???
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____________.3.(___
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| 2EA
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PASS/Start-Prof | Dry Soil Model

Bourdon Effect in PASS/START-PROF:
1) Pressure thrust forces applies at the ends of each pipe

Neap = Pr(D = 2t)*/4

Nrnp Nra,r N(

P ap
W 4 < g
(] IS $r.. b

Neap

Neas = Pr(D = 2t)*/4

'V INK'G P INFFI]’
o o X =Y

2) Pipe shortening due to pressure load added

— 2
fali i| <o 8 = —2\)5 .(D ) .
E D% — (D — 2t)?
is, AL, )
[ _pL (D-2t)? N
S —— g, AL = GATL - 2V =r— =z = GATL — VS
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PASS/Start-Prof | Dry Soil Model

If you have the pipeline with zero thermal expansions, you will still get the support
loads and displacements caused by pressure Bourdon effect!

Bourdon effect is always activated in PASS/START-PROF to avoid human mistakes
when users forget to activate it. It is non-disabling function!

It changes results significantly for:
 High pressure piping and pipelines
« Plastic piping (PE, PP, PB, PVC)

- FRP/GRP/GRE piping

PIPING AND EQUIPMENT
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PASS/Start-Prof | Dry Soil Model

Unrestrained Pipe

; ] S A e
7 — ...,' a = = = Y - = P~ h
PIESRRITEEY 0 o STV S 2l ] el s
o YED -2 " PTVORE g
1 N Sa < Satow
—»
4 . p (D — 2t)? P(D—-t) PD
@7 D2 (D-2t)2 4t 4t
PD M N
Sa = 7T+ 7+ 7 = Satiow

If axial force already contain pressure thrust force (Bourdon effect), then stress check

can be done by the following equation:
M
Sa ==
Z

PD/4t should be removed. Bourdon effect automatically gives you this value!

N oo
+ i < Sattow
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ANALYSIS & SIZING SUITE

/PASS




PASS/Start-Prof | Dry Soil Model

Restrained Pipe

nP(D — 2t)? A= TTTITTTTITTITITTITTITTIIITTI=N N P =2tP
Sa =—=—alTE +2v

N = —alATEA + 2v e
A D% - (D - 2t)?

= —aATEA + vS), - A = —alATE + v§),

"_‘i565§-o6‘. o‘---‘ovv‘6i'v"‘_"

SASASASNAY
]
. n -
+
TTIITIII77

. M N 2
Sqa = —aATE +vS), + —+— < Sattow
Z A :

If axial force already contain pressure thrust force (Bourdon effect), then stress check
can be done by the following equation:

Sq =

a

+— < Sattow

S
»| =

We got the same equation as for unrestrained zone!
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PASS/Start-Prof | Dry Soil Model

Partially Restrained Pipe

AVRRNRTRNNSY

T N O 2 B 2 2 e _§ _ine P(D — 2t)? )
L F: *M'E ) aATE — 2v D2 — (D — 20)2 P(D — 2t)2
a

IR0 SN0 00 0 SN0 S0 SN 0 N S N SN N SN N SN S SN O S S EA +D,, (D 2)_,
—_— el — t.'
kL+1

. —aATE — (0.5 —v)S,

N EA

kL+1

If axial force already contain pressure thrust force (Bourdon effect), then stress check
can be done by the following equation:

+ 055,

S, =

a =35

+ Saltow

S
N

The same equation as for restrained and unrestrained zone!
More detains in my articles:

https://www.passuite.com/kbase/doc/start/WebHelp_en/index.htm#t=RestrainedPipe.htm

https://whatispiping.com/restrained-and-unrestrained]

https://whatispiping.com/restrained-and-unrestrained2
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PASS/Start-Prof | Dry Soil Model

INn fact, most of long pipelines has restrained and unrestrained zones and virtual anchors

We need to find the position of the each virtual anchor in the pipeline system?! For each
value of temperature (operating mode)?! Manually?!
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PASS/Start-Prof | Dry Soil Model

PASS/START-PROF Offers 3 Options to Solve this Problem
1) Manual Selection of Restrained/Unrestrained Zones

2) Autodetect Function. Automatically selects the type of zone for each pipe
F/A
—EaAT + vsy

3) Smart start check. The best solution. As START-PROF always consider the Bourdon
effect, then we can use the more general equations to check stresses

= 0.975

ASME B31.4 code 402.6.2 Unrestrained Pipes from Sustained Loads

PD iM F, :>  iM F,
Sp=—+—+-—2=0755, 5L=iI+Egﬂ.?55y or 0.85,,

ASME B31.4 code 402.6.1 Restrained Pipes from Operating Loads
(Sustained+Expansion) So=SetusatMeE <o, — 5=+ 2B ooy,

A A ~A
Seq= 095, Seq = 095,
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PASS/Start-Prof | Dry Soil Model

Start smart check equations does not contradict the original requirements of the code!
If pipeline failed the “Start Smart Check”, then it will fail the original code check too!

But this feature allows to forget about Restrained/Unrestrained Zones, Virtual Anchors.
Just Draw the pipeline and run analysis

Original ASME B31.4 Requirements ASME B31.4 + Start Smart Check
Elm»l% s“‘*‘;"&?- L1 OW;‘:,‘;? L EXP“E;";‘L L9 | Test.L10 Sustz;igesd. L1 Opelggcén L2 Expagi;n. L9 | Test,L10
Seq | allow |5, | allow | S, | allow | 5, | allow |5, | allow |s,| allow Element

Onshore Pipeline Seq | allow |S,| allow | S,, | allow | s, | allow [s,| allow |[s,[ allow
PipeR - - |- - Seq | 095, | 5, | 095, |s.| 095, |s,| 095, Onshore Pipeline
Fitting/R . - - > x > - . 2 - = : Pipe - - S 0.75S S 0.95 S 0.98 Sz | 0.95,]|S4 |S;| 0.8S
pré'U - - Sl. 0.755\- & = = = SE SA SL 0.85\' Fltﬁﬂﬁ ~ - SL 0 755V fq = = _L - X SE Sy . SL 0 BSy
Fitting/U - - S, 0.753)‘ - - . - S A S, O.BS). - L o y = E A L =2y,

Raiser aiser

Ppow | - | - [s| 08, | - | - [ -] - [s;] 085, [5] 095, | [Piee 2 - s, 085, | S.q] 095, [ s, | 095, |s,| 08S, |s,| 095,
Fitmg'Ww | . - 15| 085, om; . l L -[x - s, | 085, |s,| 095, Fitting " = s,| o.s8s, = = . 5 0.85, |s,| 0.9,
T35 o 5 055 [ ] 0% |$L|) T _ Offshore Pipeline (Ch. IX)
FiRimg | S,, | 0.95, 5, 0.85, | Seq | 095, ||5,/| 085, | - i = Fibe Seq | 095y |IS;l| 0.8Sy | Seq | 095y ||S,| 085, | - *
, Shury Pipes (Ch. XI) Fitting Seq | 0.9S, |[Is,]| 0.8S, Seq 0.9S, ||s,|| 0.8S,
:::’:R - - - - Seq | 095, | 5, | 095, |S,| 095, |s| 095, Shurry Pipes (Ch. XI)
S I T G I I I N ) B - . - [5,] 0755, | Seq | 095, | S, | 095, [S.| 095, ]s,| 0.885,
FitngU | . - |s,| 0755, | - ; r - |Sz| S, s, 0.88S, Fitting - . S, | 0.75S, - - - - Sg S, |S,| 0.88S,




PASS/Start-Prof | Submerged Buried Pipeline

Soil Model for Submerged Buried
Pipelines:

* Soil springs are placed every 5D
 The weight of pipeling, insulation and
product is not removed to get the
accurate results with the ballasting

« Ballasting weight objects can be added

« Water Buoyancy Considered
Automatically

 Liquefied Soil Properties are taken into
account automatically

/PASS

PIPING AND EQUIPMENT o {
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PASS/Start-Prof | Submerged Buried Pipeline

Pops Up with Water Buoyancy




PASS/Start-Prof | Submerged Buried Pipeline
--’-135;?

Ballasting Weight Object
Lake/river crossings

FEPLYY ]
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PASS/Start-Prof | Submerged Buried Pipeline

Submerged Pipeline Soil Model|

Soil|Surface Level i fe apsetes <
o 695.6% £ Poets Buied
Sane
Propedies
Inaulstion dameter 530 ) /
<J R —— Submerged Ppe Yes -
- oy orvadier 508 o
- ~ Degthiothe Tep of bedsion 03 m o G ‘ ; 3
- Depth 10 the pipe Ade 1.165 m s
Wager Level From the Ppe Ads 1 m
o : End Node £96)
BallastingiWeight Decth 1o ¥ Top of hauken 03 m
Depth (o e Fow Ace 1165 m
SoilSupports
A Viokee Livel From the Pow Akt 1 "
Sel
Ppe Lapng Method Open twnch
Bockid 5of Type 0
Foundaton Sol Type 0n
Inmdation and Cushsors
euation Type Other
1 N 1

o
eck from pressure snd weight loads (1. "Main mode’) ? OK Cancel ey
we reerted in the node. which = not allowed (1. Main mode’) »




PASS/Start-Prof | Submerged Buried Pipeline

Drowning With Ballasting Weights




PASS/Start-Prof | Soil Model

PASS/START-PROF has a very powerful and detailed, but easy to use and fully
automatic soil model. Software user's manual work is reduced to minimum.

It can easily deal with the pipelines buried in the dry soil, submerged in the liquefied
soil, considering the expansion cushions and insulation stiffness, ballasting weights,
horizontal, vertical, inclined pipes, combined buried and above ground (not buried)
piping Mmodel, seismic wave propagation analysis, landslide, soil subsidence, seismic
fault crossing, consider the natural arch of collapse for horizontal directional drilling
method.

This soil model was developed at VNIIST Company (Moscow), and successfully used in 5
pipe stress analysis programs more than 35 years by lot of companies in Russia,
Belarus, Ukraine, Kazakhstan, and some other countries.

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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PASS/Start-Prof | Soil Model

Each soil support stiffness consist of vertical, horizontal and longitudinal nonlinear
springs

 Horizontal spring consist of 3 springs Ki, K2, K3.
* Vertical Spring consist of 2 (or 3) springs K1, K4 (and K2).

Insulation and Cushions

 Longitudinal spring K5.

T A
QLTS

Insulation Type Palyurethane foam
MM 0.67
Cushion Presence Mo
’.’-ﬂi-:' Yes
oK Lancel | | Help

Phl ___

— 4 e V__pg

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE




PASS/Start-Prof | New Features

SO|| Data base I D_ggses | Analysis  Output Window

& Materials Library... [*f Pipe Properties
PRl | | Variable Springs... i-af o Pipe 12 & Poe is Buried
E - Constant Springs... Name
= | Soils... Main_|Additional Seil
@ Insulation..y Properties
Insulation diameter 530 mm
@ Expansion Joints...
& Pipes.. Submerged Fipe No
i Bends... Consider Soil Movements Ma
& | Tees.. Start Node (1)
f | Depth to the Top of Insulation 1.445
a Beducers... Depth to the pipe Axis 17 m
M| Elanges...
W | Gasket..,
@ Insulation Jacket... End Node (2)
: Depth to the Top of Insulation 2435 m
i Depth to the Pipe Axis 275 m
3 soils - X -
E - @ R Cxo
5 I I 4]
Elastic = e Y YS C Carrying :biiglgalzl;ﬁr:z:i: Md .
g, Poisson's | Void friction | Unit weight | Unit weight of solid | Cohesion - - Soil
Code | Type Description Modulus . - capacity resistance i )
kgf/sqcm Ratio ratio(e) anngle kgf/cub.m kgf/cub.m kgf/sg.cm e factor Pipe Laying Method Open trench -
gl euban Backfl Soil Type 03 -
large sand 0.3 3 . /
— dation Soil T 01
02  sand finesand 300 0.38 0.65 30 1550 2660 0.02 16 210000 < [[] Toemeen e -]
03 loam loam with a texture ranging from 0.3 to 0.75 400 0.33 0.42 19 2100 710 0.1 2 350000 Insulation and Cushions
Insulation T
04  sand | heavyfine sand 300 0.38 065 30 1700 2660 0.01 16 210000 Print I Other
05 |peat |wet peat 27 045 155 |10 500 1600 0.02 0.14 100000 Factor for Fricion Angle 1
06 peat |peatdre 27 0.45 15.5 10 500 1600 0.02 0.14 50000 v Expot.
Save || Close || Help | oK | | Cancel | | Help




PASS/Start-Prof | Soil Model

Longitudinal Bi-linear Soil Spring Model

"l" Pipe Propertes
P 2

tane

AN dcional; SOk

o7 FiSamateetds

Fropetes
nadaton Gasveder

Stmenged Poe
Consder Sof Movenents

Stan Node (1)
Depth 10 the Top of Insulation
Depth 10 the ppe Axs

End Node )
Depth to the Top of insudaton
Decth 1o the Poe Asin

Pee Laying Method
Backi# Sof Type
Foundation Sol Type

Inudation and Cushions
neusaon Type

Factor for Fiction Ange

oK

X

] Poe s Buted

1445
mn m

2435 n
2% n

Qpen Inech .

a)

F =p(2nD2Cyy +G)+0.6nD.C

1t — Friction factor

D, — Insulation casing outer diameter
C — Soil Cohesion from database

b)

At

p=tg(¢ - nm)

¢ - Soil internal friction angle from database
G — Pipe, Insulation, Product weight, minus Buoyancy

1,, - Insulation adhesion factor. For steel pipes without insulation n,,

. / ny, = 0.67
ot L

COther -
1

/PASS
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C «-00567 -04168-0095 - For sand and sandy load
C, =008 -0347¢-006 - For clay and loam

y — Effective so1l umt weight, considermg the water liquefaction effect.
For horizontal pipes it is calculated using the following method

=1 f o If the pipe 1s above the water level, then

* I the pipe 25 below the water level. then

For vertical and bosizontal pipes the mare corplex equations are wsed. we will akip it to siaplify
the understanding.

¥ — Dry soil unit we:ght from soal database

y. ~Sail particle unit weight from soal database

Y. = Water unit weight

¢~ Void Ratio

V,. « Volue of the void space

V, - Volume of the solsés

n — Porosity

All needed soil dara is stored in the START-PROF sol database



PASS/Start-Prof | Soil Model

Natural Arch of Collapse Phenomena

| & Pea g * Horizontal directional drilling (HDD)
P 5% 21 Poeis Busked ,

Nare

iR Addriong) ool

Propetes
hmdston darvwter

Sbmenged Ppe
Conuder Sof Movenerts
Stan Node {205)
Degt 10 the Top of Insulation
Depth 10 the ppe A0s

End Node (286
Degth io the Tep of nudston 25715

Degth to the fige 2

Pz Laping Nethod
Hackill Sol Type
Foundaton Sof Type

Fsulation and Cushicns
Ireuietion Type
M

l O‘
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PASS/Start-Prof | Soil Model

AZ

Lateral Bi-linear Soil Spring Properties

Ph

Lateral soil stiffness is calculated using the equation
A K _Py__ 012Epn 1-
A (1-v2)D,
Ah Py, = R,
Z — Soil spring depth from the surface to the pipe axis
n=0.54752 - [ +0.854
B % ifa/Z <1
lifa/Z=1
a= 150if D, < 700mm

~10.25D. if D. = 700mm

E — Backfilling Soil Elastic modulus from database
v — Backfilling Soil Poisson’s factor from database
R — Backfilling Seil maximum lateral force from database

Ah

-—--{Ph

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE



PASS/Start-Prof | Soil Model

Vertical Tri-linear Soil Spring Properties rZ

Pu
Trilinear diagram is used for vertical springs I
Vertical downward soil stiffness is calculated using the equation |
_Pg;_ 0.144E, |
Ka=7 = 2 I
d  (1-v3)|D. I
Py =Rs Ad |
Vertical upward soil stiffness is calculated using the equation | *
P, 0.072En, =22 ' Au Z
Ky=-%=—""""[1-—¢Dc I
Au  (1—v2),/D. [
|
1ifZyw<Z |
Ny =305(2—2Z/Z) if0<Z,<Z :
05ifZyw>2Z I
|
= L —— 0.7ZC e
P, =yD. (Z 8Dc)+k(yz tan 0.7¢ T 05079 Pd

y — Effective soil unit weight, considering the water liquefaction effect.
For horizontal pipes it is calculated using the following method:

e TIf the pipe is above the water level, then

Y=Y
e If the pipe is below the water level, then
T

Z_gDc_Zw ¥Ys Vuw Zw

Z—-gD. l+e 7-ED.
o If the water level is within the pipe then

Z—Zy—FDe+Vu/D. y —y, Zuw+gD.—V,/D,

Z-gD, 1+e zZ-gD,

Y=y

Y=y

2
Vi z%(a—sina)

PIPING AND EQUIPMENT
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PASS/Start-Prof | Soil Model

You can define the depth from the surface at any node of the pipeline. Depth, water

height and subsidence can change along the pipe length

n’fi

Py 23204 [} Pioe & Bused
Hare
_ Man,_asstonsi Sl Grong
T Frpetes e
. roulastion dameter LX) e
Consder Sod Maverrerts Yes Ground water leval
Qae Node 203 H’TI
Depth 10 the Top of nsulation e ] m ¥
A
Deeth 10 the pow Ao oS5
Sof Meveorert xyt O 0 24 m

Water Leved From the Ppe Aam 1




PASS/Start-Prof | Soil Model

For inclined and vertical pipes:

 The bilinear properties of each soil spring (stiffness, water buoyancy, spring displacement
etc.) are calculated using individual depth of the specific spring

« Stiffness of the springs K3, K4 and K5 are also depend on the pipe angle to the horizontal
plane (from O to 90 degrees). For vertical pipe elements the vertical stiffness K4 behavior
becomes the same as behavior of horizontal spring K3

tz

KI@7)=K56 ;‘-")T

r A A A A | KI@M) =Kl (57)
5 L
& |

4
K7(37)=K7.(67)

1
sin@) _ cos(a)

Y4 4

N KZ@7.87)=

K7@7)=K2@7) Kop®x) Kou®;)
a/=90"

|
i
|
|
: K2@2)=K2 @) _~
|
|
|
|

&, =0 sin(a)+d, -cos(a)

! 9, =08 cos(ar)+0 . -sinfa)
. s o — —— —— Ty — — >
K7@7)=K2(67) w:% X
«




PASS/Start-Prof | Soil Model

PASS/START-PROF can automatically calculate the mixed pipeline models with
above ground pipes, horizontal pipes, inclined pipes, vertical pipes.

You don't need to do something manually. Just draw the pipeline “as is” and run
analysis

Above,Ground|Ripe
MM
Not:Buried

HorlzontaILPlpe I

W Inclined|Ripe,

AA AAAA



PASS/Start-Prof | Soil Model

Modeling of Soil Subsidence, Frost Heaving, Landslide, Seismic Fault Crossing
It is modeled as soil movements at the both ends of the each pipe at X, Y, Z directions

Soil drop, A

4‘_,.: :‘:\\\ FAULT backfill soil weight \ (& pipe Properties X
< — Bl ——
- R 7 7 Pre BUWM 3 ppen Buned

b4 A S S e
= ) ERE T ! T £ £ % % 1 e

—s : _ GROUND SURFACE

S/RAN /AN //ANN

(R) ACTUAL GEORETRY

‘AAAAAA/

HEAVE FORCES /

SPECIFIED DISPLACEMENTS

;7

FAILY
4 \|
I

St
e e oo ORIGINAL PIPE ELEVATION _ ~~ """ o Layng Mt Open rerch

Backd Sof Type o
Fourdaton Sod Type [
TN
rasulation Tyoe Poyuerare foan
rmison adtweon fact A
Cughion Presence ™ = I~

PIPING AND EQUIPMENT T

ANALYSIS & SIZING SUITE oK Concdl | | Heb |




PASS/Start-Prof | Soil Model

Landslide, Soil subsidence, frost heaving, Permanent ground deformation (seismic
fault crossing) strain check is made according to ASCE 2001 (ALA) and GB 50470

@Input J@Stress %]

A, smart Operation Mode Editor X | Operating Mods Show Equations
2 Landslide’ (2) =

. |Tm:] |E;::tmg — ||—\|/ar|ger Sizing |Ir|sta||at|or1 State |SE|sm|c |W|r1d |Snow,‘|ce |Fr|ct|or1 Multlpher |WE|ght Mult|p:|e0;|f;aijt;deType . |1St|::s Range Eetwee: |I;|e|p | Object EEZ:Lt Londslide strength, (MPa) | Landslide strength, (%) | Notes

% 20) Landside @ | ool oolasceooraln B node| S | Allow | % | I |Alow| %

l 3 m Test ? e 4345 | 193053 | 25 |002399| 05 | 48

— 2 193053 | 7.0 | 0.05584 [E, 201906.18 MPJ 12
e Bend 2 | 17156 (193053 | 89 [za]=0.005
GB 50470 Buried pipe 2 | 13594 193053 7.0 | 005573 |[za]%=03 12
3

2646 | 193053 14 001311 03 2.6 12

Longitudinal strain from ground N/A? Operable limits*®
movement due to earthquake,
landslide, or mine subsidence,
combined with thermal strain Compression strain limit

Tension strain limit 2%

050{ = }0m25+30u0[5"'3]
o 2E¢

~ D
1—1(13—9_,1
D

Pressure integrity limits*®
Tension sfrain imit 4%

Compression strain limit 1 _}'6i
D

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE



PASS/Start-Prof | Soil Model

To calculate the ring bending stresses the finite element model of pipe cross-section is
used. The loads from the soil weight are calculated and applied for each point of pipe
cross-section at whole perimeter.

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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PASS/Start-Prof | Soil Model

Soil is modeled as discrete springs

around pipe perimeter. The springs
are switched off if tension is detected
(usually at the top of the pipe).
Flexible insulation also modeled if
exist.

Internal pressure and product
hydrostatic pressure is applied. The
analysis consider geometric
nonlinearity, the additional internal
pressure stiffening effect is taken into
account

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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PASS/Start-Prof | Soil Model

Pipe and Insulation Strength Against the Surface Heavy Truck Loading

P Pl )’ S
l ._Ll.,xll.l_:,'_" F T R T T H

¥ 9
. z
: 3P h?
. ', g. = L
Cooe Y 2w (hE + xF)5?
-""-_l - =
0, =30, - -
4
-‘{f TG \ Preyect tree. : 1000 &
D( -‘ e 08-05-2000 Pos Wil Thoknw: 5 12 = L
P fetzert Terpurstion ] e P = X
‘_‘,- 2 et Murvoer Ogerstg Tenpesture 41} C q l 1
4 oo seoin O O T A A 5 2T
oL CINT B2-213 Mealrg retwrk (Owi) | P gt ™ 01 g
Dr: /2 + . pe fove goune Iomdasion \Waight 135 \d
0 Poe Buried Oeerstng Pressue 1€ Ny
A0 Wl thicimess scalyos,: O
- Ltaldiy avalyoa.: 0
Rofona uasdans Myl 2
O rstwion srengn 0 Sofece loed
#% Long-radus bend viatstty: 0 1
8 Fpe stength agsest surface ed | g Sl fuica
. :f’: Ade sad " v
i DR Reduae
3 i’ Z‘;’w”t Dasbrsnd o33 0 % s
£\ 1, 2, Ushaged pem bope. Abovegmnd o et | gy
1N L T8 Ushaped pioe ops. Adove ground and tren _
0 L 2, Uhaswd ppw loope. Sunes Backfil Sl Code
Fourdation S Code n
PIPING AND EQUIPMENT Deuth Z o
ANALYSIS & SIZING SUITE - —
STRENG TH CONDITIONS NOT VET
Equenaiert shese, NPs
opectin 370

| Mpwatis 170




PASS/Start-Prof | Seismic Wave Propagation

Seismic wave propagation analysis for underground pipelines. START-PROF calculate

stress and strain in buried pipeline caused by seismic wave propagation and check the

stress and strain limits according to:

« ASCE 2001 Guidelines for the Design of Buried Steel Pipe (American Lifelines
Alllance). Improved by START-PROF authors, added shear wave effect

« GB 50032 (China) prwae o
« GB 50470 (China) e =
* SNiP 2.05.06-85 (Russia) -

tension

« SP 36.13330.2012 (Russia)

« GOST R 55989-2014 (Russia)
 GOST R 55990-2014 (Russia)
« SP 284.1325800.2016 (Russia)
« SP 33.13330.2012 (Russia)

llllll

RERDET Ry W

PIPING AND EQUIPMENT .
ANALYSIS & SIZING SUITE ~ AL
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PASS/Start-Prof | Seismic Wave

Propagation

iy Project Settings... - Tsnip.ctp

General |Additional Seismic Wind, Snow, Ice Other |Dynamic |

Analyze seismic acceleration code User defined Acceleration
Horizontal Acceleration (X) 1 G's
Horizontal Acceleration () 1 G's
Vertical Acceleration (Z) 0.7 G's

|
Perform Buried Pipeline Seismic Wave Propagation Analysis

Buried Pipeline Seismic Analysis Code ASCE 2001(ALA H

[SNiP/SP/GOST | |
ASCE 2001(ALA)
GE 50032
Characteristic Period of Ground Motion in ~ |GB 50470 sec
pipe buried site

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

Cancel

Help




PASS/Start-Prof | Seismic Wave Propagation

Initial Soil and Pipeline Condition

]

|

| | | | |

Soil and Pipeline Deformed Shape During P-Wave Passing

D =3.8cm D,y = 3.8cm Pipe Pipeline-Soil Friction
S 0110 0 7 9,91 0 1
T | lm,,r‘l_l' £ %‘ﬁ‘“m I 7 W O 0 O 1
N NS Y A Y O O O O S A /L O Y Y 7 0 A L W D O
-
D V5 W 0 VY20 A 5 VL W W VY1 /1A VW W W VA | 0 A A A
18 0 40110 0 0111 0
1 U N O - N N 11 S N I A1 |
<+ —> <4— —> Soll Dlsplacements
,»iﬁ_][ = — T
Dy =3.8cu Pipeline Strain
B Compression Compression B

Tension

Tension

/PASS

Tension

P-Wave Length
A

Ze _T-:'f:‘?'.'D"" 35 DF® = l";'” = 0.007em =N
NG e T ATRRE
Soil Displacements = <k I-‘

a) ——— — =S ——— —

D, (v)

Soll Strain

b) £, (x)

Compresson

Compression
4

I \ "
o = = E=4800kgren” -

Pipeline Stram Without Frichon

" i

g ¥ g (X)

- "“ E = 4800kg/ cmr’
Pipeline Stran Wethout Hagh Fnichion Ih | .
o
| T
L ALY
. [“‘—,. Friction force
Pipeline Strain Wehout Low Friction
e)

I e (X)

N F;r{’ 4) 0“’}'_”_“ 2
‘A



PASS/Start-Prof | Seismic Wave Propagation

Every pipe branch, turn or anchor cause great axial and bending stresses

—> <+
Dinax = 3.8 D, = 3.8cm Pipeline-Soil Friction
T T 7
{‘%'-{ Lr - }'-' /
e NSRRI - PP L F F L F L LA LM E L L L
B W W W W W WA VIV | W W W WL UL WO O N W W B WL W B LV LM W S WV el
| AR 5, =360
|II o )
I KR X
\r-!_ N
i 5
I (e 5 \
| i
a1 Soil Pipeline

PIPING AND EQUIPMENT
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PASS/Start-Prof | Seismic Wave Propagation

Axial seismic strain due to wave propagation is calculated using equation:

) D
£ = tmazx (mm[sﬂ, Ef,.); Ep’”“) cos @

Actually, pipe curvature can cause only the bending moments, but we convert it into equivalent axial strain to simplify

the stress analvsis procedure in START-PROF software.

km/'s

km/'s

@ — Incline angle of the pipe. 0 for horizontal pipe, 20 for vertical pipe
D — Pipe diameter, m
£, — Maximum axial strain from P-, 8-, R-waves

Maximum strain from P-wave friction forces is

4FEA
A —Wave length, m

A=05C,
So maximum strain caused by friction from P-, 5-, R-waves is

(0 5C L 0.5¢C L 0.5C Ly )
. = max | 0. —; 0. — 0.

e F4EA S 4EA R4E
Prmae — Maximum curvature from P-, 5-, R-waves

— e |
Prna =1 ( ARG RCAL
V, — Peak ground velocity, m/s. Specified by user in pipe properties
A, — Peak ground acceleration, m/s2. Specified by user in pipe properties
A — Pipe cross-section area, m2
T, — Peak friction force, t/m

14K,
T, = tan(n,, - ¢) [r«ZHDc (

03854, A4 A )

cos® a — K, sin” a)] + wD, we
0.274  0.695

=0608 —-0123c — ———F 4+ —
@ Cz+1+63+1

¢ — Soil cohesion

Cp — Apparent P-wave propagation velocity. m/s. Specified by user in START-PROF pipe properties. Default value 2

Cg — Apparent S-wave propagation velocity, m/s. Specified by user in START-PROF pipe properties. Default value 1

Cy — Apparent R-wave propagation velocity, m/s
Rayleigh wave velocity is equal to € = kC;. where k is obtained from the equation
ke -kt + Tk - —=0

1-v

Depending on Poisson’s ratio values the k values are within 0.92 < k < 0.95 We approximately assume that k = 0.92

Cp ™ 0.92C,

iy Pipe Properties
Fipe 160-180
Name

Main |Additional Scil Seismic

Piping Location

Aboveground/in Underground Channel/On Low

Restraints Installation

Pipe is Buried

Owerpass/On the Stand/ft the First Foor and Above

Installation

Automatic Calculation of Kpsi

Factor to Accourt for the Ability to
Dissipate Energy, Kpsi 148

Factor Taking Into Account the
Appointment of the Piping, KD -

Peak Ground Yelocity, Vg 0.1 m/s
Peak Ground Acceleration, Ag 4 mis2
Apparent Propagation Velocity . Ca 120 s
Shear Wave Velocity, Cs 60 m/s
oK Cancel Help

N2 '
™
N '7" M
N2 R
8 ,i‘:
i
A4
& [
N :_h'i 1 ]
N

Perform Buried Pipeline Seismic Wave Propagation Analysis

Buried Pipeline Seismic Analysis Code

Characteristic Period of Ground Motion in
pipe buried site

ASCE 2001(ALA [ <]

SMiP /5P /GOST
ASCE 2001(ALA)

GE 50032
GE 50470

SeC



PASS/Start-Prof | Seismic Wave Propagation

Added strain check according to ASCE 2001 Guidelines for the Design of Buried Steel
Pipe (American Lifelines Alliance), SNiP, SP, GOST, GB Codes

A_I.']Input ./Stre-ss a|

Operating Mode

1.1 "Sail Seismic Wave Propages -

Show Equations

Stress Range from Operation to Cald

Add Axial Force and Torsion Stress

Tension strain limit 5%

Object Start Buried piping Seismic Check, (MPa} | Buried piping Seismic Check, (%) | Motes
End - N
ode sl | Allow | % I | Allow | % Compression strain limit
Buried pipe 9 515.60 965.27 534 0.2009 0.2639 6.4 t pD F
0.75 030, — |—-0.0025+3000| =—
3 515.58 965.27 534 0.2009 02639 6.4 o 2E+
Buried pipe 8 510.81 965.27 52.9 0.1935 |E 201051.12 MPa
9 515.60 965.27 534 0.2009 | [zal=0.75(0.5t/0-0.0025+ 3000(PD/{2EL))%), 0.002539 D
. . o=
Buried pipe 7 450.91 965.27 50.9 0.1834 |[=a]%, 0.2939 1 3 I:D D }
o £1n o1 NES 77 51 n 1nos n N FTE E .
L Input /Stress [x])
Operating Mode Show Equations Stress Range from Operation to Cold
Maximum T Add Axial Force and Torsion Stress
Object Start Hoop Primary Loads Primary&Secondary Expansion Stress Range, (MPa) | Buried piping Seismic Check, (MPa) | Buried piping Seismic Check, (%) | Notes
End Stress, (MPa) Stress in Hot State, (MPa) Loads Stress
node in Hot State, (MPa)
Sh | FE*Sy | % | Seq | Frsy | % | 5l | F Sy | % | Seq | FSy | % | 5l | Frsy | % Se | Sa | % sl | Allow | % I | Allow | %
Buried pipe 9 85 | 173.75 | 439 2462 | 180.99 | 136 | 154 | 21718 | 709 21718 | 31.8 | 93.61 21718 43.1 515.60 965.27 53.4 0.2009 0.2939 68.4
3 85 | 173.75 | 439 2462 | 180.99 | 136 | 154 | 21718 | 709 69 | 21718 |31.8 | 93.61 21718 43.1 515.58 965.27 53.4 0.2009 0.2939 68.4
Buried pipe 8 85 | 173.75 | 489 24,69 | 180.99 | 13.6 | 153.55 | 217.18 | 70.7 | 6855 | 217.18 | 31.6 | 93.23 21718 429 510.81 965.27 52.9 0.1985 0.2939 67.5
9 85 | 17375 489 2462 18099 136 134 | 21778 T09 69 | 21778 | 31.8 | 9361 21718 431 515.60 965.27 334 0.2009 0.2039 68.4
Buried pipe ki 85 | 17375 489 2498 | 180.99 13.8 15170 21718 699 6670 21718 307 | 91.60 21718 42.2 430,91 965.27 50.9 0.1884 0.2039 64.1
8 85 | 17375 489 2460 | 180.99 136  133.535 21718 707 | 6855 2178 316 93.23 21718 429 510.81 965.27 52.9 0.1985 0.2039 67.3
Long Radius Pipe Bend 2 85 | 17375 489 35.27 | 18099 195 | 20413 21718 940 | 11993 | 2178 | 549 | 8497 21718 39.1 73251 965.27 75.9 0.1589 0.2039 541
Buried pipe 2 85 | 17375 489 30,03 | 18099 166 16099 21718 783 | 8499 2178 390 | 849 21718 39.1 568.23 965.27 589 0.1588 0.2939 54.0
ki 85 | 17375 489 2498 | 180.99 13.8 15170 21718 | 699 | 6670 21718 307 | 91.60 21718 422 L0l L8520 200 01884 02038 Al




PASS/Start-Prof | Seismic Wave Propagation

The pipeline strain check is made according to ASCE 2001 (ALA) and GB 50470

,&. Smart Operation Mode Editor

& |# |Name |Hanger Sizing |Insta||ation State |Seismic |Wir1d |Snowf|ce |Frictior1 Mul‘tiplier |Weight Multiplier |Mode Type |Stress Range Between |He|p |
[ 1(0) Operating Mode 1.00 5US 1-14 vz ]
II:-_--- asceaoot o B8l —

[ 3(1) Test Up

<]
i

@Input L,./V-Stress @ |

Operating Mode Expansion Stress Range Show Equations Stress Range from Operation to Cold
2 "Landslide’ (2) T HRCEHED D) (2-14) M Add Axial Force and Torsion Stress
Object Start | Landslide strength, (MPa) | Landslide strength (Tension Area), (%) | Landslide strength (Compression Area), (%) | Motes
End
—— 5l Allow % E Allow % £ Allow %
Buried pipe 1 4820 | 1930.53 2.5 0.02387 2 1.2 -0.02386 2 1.2
2 186.69 | 1930.53 9.7 0.09247 2 4.6 -0.02027 2 1.0
Buried pipe 2 TrO07 | 193053 4.0 0.03817 2 1.9 0.03403 0.7304 4.7
3 4584 | 1930.53 24 0.0227 0.7304 31 -0.0227 E, 201906.18 MPa

[2a]=0.5t/D-0.0025+3000(PD/(2EL)), 0.007304

[za]%, 0.7304

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE



PASS/Start-Prof | Features

Automatic local pipe wall buckling check per
« ASME B31.8-2018

« ENT13941-20197.2.4.2

« GOST 32388

e For (D, —t,)/(2t,) < 28.7 e AN 2
(Do — tn)/(@tn) = 0.45—0.002+2400(22) )Eat 22 <04
S5;p = 0.0016E D 2t-E ar
. — t a5t " PD
For (D, = t,)/(t,) > 28.7 (0.4— —~0.002 + 2400 (=) )E at— = 0.4
5., = (0.0458 - 2t,./(D, — t,) + 0.00003)E o E 2t
Ljlnput [ Stability & |
| Ejinput (. ['[gStress ()" g Stability 3 | Operating Mode
Operating Mods 1CTAPTT () -[2]
1IRIEER (0) [-]
Object Start Axial Stress From Axial Stress From Asxcial Stress From Motes
Object Start | C1 Local Buckling in C1 Lecal Buckling in C1 Local Buckling in | Motes End Al Leads in all loads in All Loads in
End | Hot Condition, (MPa) | Cold Condition, (MPa) | Test Condition, (MPa) node Hot condition, (kgf/sq.cm) | Cold condition, (kgf/sq.cm) | Test Mode, (kgf/sg.cm)
pods calcu- allow- calcu- allow- calcu- allow- calcu- allow- calcu- allow- calcu- allow-
lated able lated able lated able lated able lated able lated able
Buried pipe 1| 3609 | 33 : i G Above ground pipe 7,Bend 40222 1834553 | 58861 | 1832260
2 | 2 | unx NN ° =88 | 2 Above ground pipe EE] 296395 | 1777476 | 296395 | 1834553 | 177167 | 1832260
_E'e”d_ g 32, Offshore 218,58 17774.76 219.59 1824553 219.47
s EERE=N N Above ground pipe 105533 | 1777476 | 405534 | 1834553
N ---- ' ‘ ! 34, Offshore Raiser 273.36 17774.76 273.37 18345.53 273.20 18322.60

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE



PASS/Start-Prof | Features

] Trubodetalt O

|
Upheaval buckling analysis in START-Elements == E——
i ; L
Dota 1566-2020 ‘MM)C-‘.DC Durveter
| Obgect turrber Fipe Wl Thokres S o
| Coce Opersting Terpersies o
| 9P 205.0685 Gas &.od trangmesson pong: * || Ppe Weight -
|| & Roe. Above ground P Weght o
0 Vil hickness snabyss 1 0 :
<= Gtabiity aralyss.: 0 ol Wors ¢
I -a&mmnum.;o Posine Category S
-\.u-n-a--m:c
o, ooy tueabd SRR
£ Longradius bend stabsity: O e
G Pow strength sgenat e face e 01 -~
| i @ Poe. Bned ppe n embackment Bockill Sob Code o
- P Dend
2 Fncvon Factor o0&
&) Auslorce 0 )
1™\, L+, Z-, Ushaged pioe ioogs. Above grour
# ™\ L-, 2-, U-shaped pipe loocs. sbavegrowr | ) Deotn Z ] E
N L-, 2-, Lshaged ope ooge, Bured
Dutsade Daveler. D 0 £l Foe . sl o mddon
1505-2000 P Caogery g > o kgm 2 by 0 Mim
Dot 12 P Carter, 2 0 =
Hrtrer
Curve Radas ‘
gmm‘.m 1 (- m
%" 05,0445 Gt A armmmmen oparg 1 = || 5o 0 =1 nche fngiefoHotn ¢
s'l B Poe. Atove ground 0&-"' Catv'kb. o i Fun bend angle a ¢
;.lﬂ :hﬂﬁ:’::::?:s.:') T 0 &
§ 8 & Sow gt andyes.c 0 Cperdtry Targerstie 0 ©
§ 6 9 Wl tSesess aralpsis.: 0 Back Sot Code Foundaton Sod Code
& — Statyiry anetes. 0 L H
' por = Ao Ve Type Cabe <
7 010 G G 1 1 I I I " i e
2 H8s % Rg 2 N - :’::-vhw“fuhd:n Cperatrg Presmare o sdhcen
o 2 e -4 b oo 3 = evbarkrvernt 24
Y N NS o o o e e Mo
b - Tee
2 s B Reder

i i Loy T+, Ushaped pee bbope. Aboe-grour
[N L T, Uahaond pow bope. Abave o
L o Iy Ushased Bured

PIPING AND EQUIPMENT ML, Ushaed poe oy,

ANALYSIS & SIZING SUITE




PASS/Start-Prof | Features

Lateral buckling analysis of above ground pipeline in START-Elements

\‘ J ,l,”tn i ‘\\\%

AT
f - = - D g "™
o1 4 o 16082000 Wl Thickoees = 0 . D
<4 - ‘,, f 4L« 7 ct e : . 5
\r | { ~ — ‘X 7 4
I % Y C - W 8 g -k
w ! . » T 2,05.00-05 Gas B od ] "= Wedt (] gm !
222 " B Pow. Aove prund e Wege 0 ‘om 5
1 Wl thomess srabves.; O F Facsxn 63
. Sralel |y sy o
»
{ e .
) N 1 v

.
-
\*

et 1 N S B &
1 -bm"‘
Ditance between uide L LU I
PIPING AND EQUIPMENT g
ANALYSIS & SIZING SUITE 8 Saa force




PASS/Start-Prof | Piping Model Creation

In PASS/START-PROF the piping model creation is simple and straightforward.
Even a beginner will understand what to do.
Create the Piping and Equipment Model by Combining the Objects
Like LEGO

m

« Fast Model Creation

Ma  uRe W

—— SR

« Fast and Easy Existing Model
Modification

- AR .

* You can Add, Delete, Modify, Copy,
Rotate, Mirror, Split Objects

« Work With Object Groups

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS




PASS/Start-Prof | Piping Model Creation

Pipe Object with several coordinate systems
iZ

Wz

W2z

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

iy Pipe Properties

& Pipe Properties

i 23 Pipe is Buried Pipe 23 Pipe is Buried
Name Name
-Add'rlional [Soil AIELI Additicnal [Soil
— :
Projections Cylindrical
Pipe Length 294 m » Lengthin XY plane 234
DX 4345557 m T 0 m
DY -29.07707 m / Angle With X Axis 215 :
DZ i m Angle With Y Axis Bl ss :
N
Properties l > Properties
4
EI 530 oo Outer Diameter l:l 530 mm
3 mm Wall Thickness 8 mm
API-5L X52 - Material API-5L X52 -
Forces
Forces
Pressure 638 kgf/sg.cm Pressure 6.38 kgf/sg.cm
Temperature 14 T Temperature 14 T
est Bressne 7 kaf/sq.cm Test Pressure 7 kgf/zq.cm

Uiniform Weight
[ Auto Pipe Weight

[ Auto Weight Insulation

Pipe 10299 kafm ||
Insulation 0 kaf/m
Fluid 1834 kaf/m
Fluid Density 23.39 kg/m3

OK | | Cancel | | Hep

Uiniform Weight

[] Auto Pipe Weight
Pipe

Insulation

Fluid

Fluid Density

[ Auto Weight Insulation
10299 ki [ .]
0 kefim [ . 3]
18.34 kgf/m
88.39 ka/m3

oK

| | Cancel | | Hep




PASS/Start-Prof | Piping Model Creation

o (5 Node Object Properties x = Node Obyect Properies
Bend Object [Pl it
1 h), 0161
Focor &), 9058
369, = 2,863, 8= 1.008, ia= 1000
o ] Mare
L] Narve —
08 Fachus R Narusl - 300
Racks B -
3 5 S ] et Praperses from Matchng Poe
7 Oet Fropeties Fom Watching Poe 7] Catosate Vieggt Avavatcay
7 Coaate Vet Aomatosly RHE 2
Nateast AMs s - t -
Marutactarg Tectnology Seavmm v o 143
Weght 15 i Vet Quatty Foctor, £ 1
Weld Cronlty Fachr 1
Blrges on St Ends - |5
Databases | Analysis Output  Win Fangee on Bend Ende " . Wal Thickness. tn C| €
| Wall Thickness. in & w M Tehewnce 16
Materials Library...
B _a.erlas 'l"”}' L W Toie 10 . (Conmson Mlowance 03
o Variable Springs... ﬁ ] ¢ » B o
i 4 Constant Springs... i oK Cocdl
4 2| Soils.. - oK Carcel fris
@  Insulation..
@k Expansion Joints... |
& Pipes...
2 HIRE @  Forged Elbow... 7l
Bends... o
A Tees. :...m - r Pipe Bend... ol ~
Red 5 |t i D -
g.. Reducers ook =[5 = i g o R A I e v e - & Miter Bend (Closely Spaced]...
Flanges... | o mel o o (Oprton | Doty | bwi | (o | e |G G s .
1 Gasket - AR et BRI W Y o - [ 1 ' N EY @ ™ Tae ' wEldIng Elbﬂw... a
Gasket... | |reotom AR A 207 wintt BNI W 0 » " ' " - .y o
| ]t Al S 2t ol b o - o . -« t " I -y Py . .
Insulation Jacket... [ e ™ < ‘ iy ne == Long Radius Pipe Bend... ’
1008 e N oo J L o i 3 _ < ( ] L3 [ o i . “
e s T ) T, S S et M T v [sne 5% Prestressed Pipe Bend...
PPN 2 o 5 - o iu w ’ ' ' « [ s
| Jroctom H ot b ] e N = w wm . c C ' n | - e ) ) i
{ e P D > I - . 3w L =2 bl @&  Miter Joint (Widely Spaced)... f
PIPING AND EQUIPMENT o oo i 2 s ) 2
‘ FASS ANALYSIS & SIZING SUITE L — || @ Non-standard Bend.. off
™ b



PASS/S

tart-Prof | Piping Model C

reation

4l

% 0

K-bBFPkFER

Welding Tee...

Fabricated (Reinforced/Unreinforced)...
Stub-in...

Extruded Outlet...

Weldelet (Branch Welded-on Fitting)...
Sweepolet (Welded-in Contour Insert)...
Plastic Tee...

Mon-standard Tee...

TIEEM. .

4

<

Tee Object

| A v
e ST
Misslnong baabgy | Benind
<t s AB @IS DU IC
vt wts AW SRS 2L »
—— ADUEBINS 12 "
e ath AR RISRN0R Q
“yt i ADNLOILI 0T ]
vt e AMESIS D R
vk " PUTTITER TS [
<t wets ADILOIEF DU R»
ot ot ARMERIED 20U 5
serniiz = -

d )

Dy fr TR-soma ern own

Ti bt 20w bt phand e Tian

| Paw D0 unch D
| e

LN

L

1)

(T}
(R0}
(]
114
114
1
1A
(1

Mosw 165 Bann St
| " -

Vi
e
w
2
e
w
2
vs

et Thaaren, | Tuboen

EEgans

-

Ai/;

% Node Object Properties X
Wekded Sxb-n Fabncated Tee)
Rextsity b 0,135
SIF: o= 3116 8= 2587, 2= 1000, a= 1 000
- Hi Branch SIF- 0 3,116, b= 2587, ¢ 1.000, ke 1,000
I 1t
Pad Saddie
[ Name
Weid Qualty Factor 1
s ASME B31J]
' project Settings... - Ex4-Pump.ctp X
8. % 1 nn
Pong Type: »
u s | ok | cees Heby
Stress Arwyss Code: .
ASVE 831, 3-2018 Froce=s Fpng JSA) -
] Vs # for Support Loeds
(** Node Object Properties \L x
E] Lberd Stress Alowatle Wakbed S (Fbwcated To)
£ THGaE R i ottt o = An SF -3 768, 3= 3790 B 4506 e 1000
1] Lve ASVE B31) STFs s K facsors {Branch 57 10w 6.0, 4« 3630 £4 2433 8« 1.000
Maxkrum f=1.2 S| e —
[ L ir
— Pad Saddie
] Hore
e e gl e o1 PN [omion | oo | L (o 0 LR
e | ot [Pl | R S | e |
| L | L | ‘
1 4 0 o - - ) L3 Alal
v L ] » o ] A
' ) 0 » " P P ] Use 8.7 sctor pernote 8
] 0 ¢ - - 1] AR Mm‘m E 1
' 0 a » a Q ° o ¥
' [ 0 ~ o 0 [ e Fad
1] 0 0 - - 0 ) A ““ 4 v a e
C ) ¢ = s o o o
' M ) - o ) M e |
; . : ay "
- - ey
fas - I oKX Cancsl Heop




PASS/Start-Prof | Piping Model Creation

BB Concentric Reducer...

By Eccentric Reducer...

Reducer Object

(O Node Object Properties

Mazruen Diameter, D1 213
Thickness T1 13
Mrwvum Darveter. D2 158
Thicknees. T2 5
Cone Lengh. L 122
Rade, 12 0
Langeh 12 0
Wagt 3
oK Cancel

£§38331%8 313

ASME B31J

S0 v T30 0 1 D00 b 1008

Stress Arwyss Code:
ASMVE §11.3-2018 Arocess Fpng LS4 -

] Us= # for Support Loads

] Lberdl Stress Alowoble
] Stress Range from Operaton o Cokd

| 1] Une ASME B313 STFs and k Tactors l
Maxkrum =12

| Jonsmans ASME B 2912
| [romants AT 85217
| et A0 Bra s 12
et SSME BTSN
v v A5LERIBS-N)
P HEME RSN
ot e AEME RIS

- ma e ATME DM

“ et s
“rnt e
vt e
Lot e
St
“oet L
*at e

* rat v

=n
%
N
XN
]
o0
0
8]

PASS
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-

| bt |

"a L
Thackrmas ot Trem. ,M-—-n-- Tdmwnr  Tuesers | TlLangs | Conelangh
e e | ot Do -

oo oweson

ot Dram wew
o R
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® ] "
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1 2 n
14 2 un
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PASS/Start-Prof | Piping Model Creation

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

Valve Object

[ Node Object Properties

Valve

[] Name

Length 400
Weight 1764

Flange Leakage Check

Leakage Check Method

Flange Code
Gasket Effective Diameter, G

MNominal Pressure PN / Class

Material Group

mm

Isf

Yesftwo flanges) -

Kellogg / Eq. Press. =
ASMEB16.5/B164 -

210 o =]

3["] -
I - |
[ ok || cancel || Hep |

Automatic Flange Leakage

Check




PASS/Start-Prof | Piping Model Creation

Insulation Joint (Electrical Insulation Kit) Object. The axial stress and stress from torsion

moment is checked automatically

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS

Flange Pair

OK

|| Cancel || Help




PASS/Start-Prof | Piping Model Creation

Object "Tank Nozzle API 650", allows to automatically model the storage tank nozzles.
Automatically model flexibilities using API 650, thermal movements of the nozzle,
movements and rotation due to tank bulging effect using API 650, tank settlement,

automatically chec’:}gg‘allowa ble loads using API 650 and STO-SA 03-002-2009

o] Biamaimerd | 4 Node Object Properties x
745 Tark AP| €50
> asf PN Matarial of Tark 2 .
I =Y e Mardacnang Technology Seariess
- <0/ -an I as\ “
I g {a) D = R o AT ST AT Tempersture of Tark L 40 c
Ne—b—s| Lo tnxtm [ Resave Rastairts for Hanger Selection
oA a2 N L 'V Vetical X Y wrar A
7ot l\ NS Ay 7
i 2P Radus of Tark. R 40 m
\/ LI ——
e o S < E HaZ ATy Length bom Batiomto Norde Ass. L 063 m
2 ¢ Vil Trickness of Tark t i o
Cuer Diarnwter of Nogse - 24 610 "
Rerdoanent On Shel
Fng Heght, H L5 m
Densty of Product, G 1000 g3 j—‘l,
Setthervert of Tank. ¢ L 200 mn S \ /
Noze Febilty Hcmate Loads .
By API 550 - By API 550 - [ 777 NN T e PO NN PGS PG 7 B
e G . .
Uad O mA | e aanaeeRne e
ler O A
tong 0 (=% ] E
Awd 0 A 2
Ror DM00IEH  ndAfm :
Blorg 00006205  mdAfm R : ]
wo e ) i
: H s
: .
Bk | coxn Velp : .‘.
L ' !
!‘- v—f" | /!




PASS/Start-Prof | Piping Model Creation

« Object "Pump API 610/ISO 13709", allows to automatically model the pumps,
consider thermal movements of the nozzles, checks allowable loads using API 610
and ISO 13709

 Object "Pump ISO 9905%, "Pump ISO 5199

31 The indhvicoal componert forces and maments octing on each pump nozde fange shall not excoes the

mrge apechiod n Tatle 5 (T4) by o factor of mote han 2
e et
e C. D) Tha reauttant appiied $00ce Fpy, I“»mnlwmwhnmmnP Mypa) BCUNG ON B3CH
pemprorzie fange shal sataly the sppropriate temotion squitions as given in Equstions (F 1) s & 2)
Fonad 1.5 5 Frgral] o [Masal(15 « Mgl <2 LAl
& Node Object Propertion X Fraad (1.5 Frgzall = [Maow1.5 « Mugrof <2 2
Purp APt E10:150 13708 & The applod component forces and momerts 3cing on sach pump nozde fangs shal be imnsiated to the
] Hame contrn of the putrp, The magnituce of he resdtant apgpfied forca, f e, the rescin! sppling moment, e,
o e appded moment shall be lelted by Equations F.3) © (F.5) (The sign commnton stows in
Mapera of Pump 20 - Figums 21 hrough 25 ano e nght.hand nie should be wsed in evalustng haso equations.)
Figa < 1.5(Fmyya+ Faard F3
Tempersure of Purp Li%0 - Mvcal < 20(Mvara + M) F4)
] Muca < §.5lVngra + Mugoral F3)
Table Noxrle Loadng Facter 2 o,
Schat Hm x e
Frca= $05a) + 15,0l « Ugp VPr
Pung Center Coontinate from Node Q . Weare
ox oY oz Fuen = Vapn * Fapm where
0 il 50 Ll 0 ™ Froa ™ Poss * Ao Men = Mega + Menn - [y l=8) + 15 madied?) - (Frga) 00 - (Fpa X/t 000
HAemove Aestraints for Hanger Sedection
OclRemove  * Faa= Fzaa Fama Myca = yga + Myon + [Fxaal9  WapalE - (Frmales) - (Froalst! 060
Sucson Node Mo = JAMca) + IVl » (Maca P4 Mpca = Maga v Mpoa [P enalrS) = (Fnaletd) = (Fesaled) - (Fepa =iy 000
742 v Sde . Set Loade .
& e ipment O B
Operatng Mode Load Case [ Show Equations
1 Traen rrade’ @) *  Operdrg WePeT . ?
Obpect Start Type DN mm | Frad, N | Fe N [FlongN | FR.N | Mrad, Nem | Mcie, Nem | Miong, Nem | MR, m | Sum | Notes
Dischargs Node End
715+l (Sde « [ Set Loads 1= orscer o e Uil el OReol ESp AR e
Pump AP! 630/150 13709 | Node (1) Suction, Side 200 -7333 587 31050, | -262653 4530 120573
578 &0 5920 3520 60 4no
Node (3} Discharge Side 200 173 [R5 ] 280 82 _
620 560 5320 3520 5160 60 a0

[My_som =2(MradT1] « [Meadd T2D =2 (1760« 1760)=T040

1 ? 2992 26.3 1ox 72
: Cancel Hel Surmmary Loads RN SNA | 209 - 22653 3INWN0 70T - E




PASS/Start-Prof | Piping Model Creation

Added new object Untied Expansion Joint and database of Untied Expansion Joints,
allows to specify the axial, rotational, shear and torsion flexibility and automatically
checks the individual and combined allowable deformations. No need to manually
model it using nonstandard expansion joint any more

e e e b s e s e e prars s et e
3 Ogtputl Window Help
(% Node Object Properties X 3y
G Piping Stress
gl“ vNetsal Expanaion ot ] — | G Insulation Stress
lame
o % Seismic Stress (Aboveground)
Thrust Area 241234 sq.mm =
¢ Flaw Stress
Axial Flexibili
e 200452 L Load and Displacement in Restraints
Allowable Axial M ent
: St f‘o it 4% Restraint Loads )
Rotational Flexibility 0.33405 *Afm 4 Nozzle and Equipment Loads "“k D ‘ |.P‘..5 | |"1"il; |
; : <
Allowable Rotation 10 A Displacements [} ] [}.L ] [}._ ] - 1
Lateral Flexibility 0.0044 mm/N ; Expansion Joint Deformations P a A
Allowable Lateral Movement D mm B4 Iternal Forces & Moments
9= Selected Springs
Use Torsion Flexibility = pring
y 2L Selected Constant Effort Springs
Torsion Flexibility 0.34332 Am 3 '
@2 Buckling Check of Pipe Wall
Allowable Torsion Rotation 1
¥ Flange Leakage Check
T Output 3D View Ctrl+H
| oK || Cacel || Hep B Output 3DY
— % Error & Warning Messages
L Input ./Delexp ﬁ] \
Operating Mode Load Case Puis
14RFEE (0) *  Operating W+P=T - Local axis (Design/Alowabls) =
Mode Mumber Type | Local axis Axial, (mm) | Allowable, (mm) | Shear, (mm) | Allowable, (mm) | Angular, (%) | Allowable, (*) | Torsion, (%) | Allowable, (%) | Suwgmary | Notes
Untied Expansion Joint Pipe3-12 241 50 1.22 15 9.59131 10 -2.05119 No 1
PIPING AND EQUIPMENT : : = =
ANALYSIS & SIZING SUITE 13 Torsion Expansion Joint Pipe3-13 0 No 0 No 0 Mo 13.9229 51,3662 027
15 Torsion Expansion Joint Pipe 7-153 0 Mo 0 Mo 0 Mo 10,1299 51.5662 0.20
21 Torsion Expansion Joint Pipe 19 - 21 1] Mo 0 Mo 1] MNo -4.36021 51.5662 0.08




PASS/Start-Prof | Piping Model Creation

Added new object Torsion Expansion Joint and database of torsion expansion joints,
automatically model torsion friction (friction moment) and checks allowable rotation
angle

' Node Object Properties X \ .
Torsion Expansion Joint N 2 ;
[[] Name y ﬁ : ¥ Angular Gimbal... G >
. ‘ &. W Angiie ) = SUP-TYFE EXPANSION JONT [ r
Friction Moment 0 kaf-cm ) ‘ L3 =9 Angular Torsion... L] o J
’ ‘ >’ l Fhaage bely
Allowable Rotation 0 : ] =44 ] {m i)
T ) i Ppo 2 Fone | dickes 1 pugee 2
‘ - ——————————— —>
= Fuphy oV FophsmV
- e = Q Foking Prawsare + moewonry
oK | cancel || Hep . an a0
Harvge bok
dHHH]
' Node Object Properties et
Slip Joint
] Name
I Rriction Force 0 kgt
Mlowable Axial Expansion 0 “mm EI

] Pressure Balanced
PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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PASS/Start-Prof | Piping Model Creation

Fla nge ObjeCt Automatic Flange Leakage Check:

+ Equivalent pressure / Kellogg Method
« Code Case 2901/ PVP2013-97814 Method

> - DNV Method

& Node Object Properties e M NC 3658.3 Method

Flange Pair

1 Mame l:l

Length 851 in S b

P

Weight 132 (55 < T

Flange Leakage Check Yes - l:l % Pe G

Leakage Check Method PVP /Code case 20 -

Flange Code ASME -

Gasket Effective Diameter, G 25,875 - [-] _[Tjinput ' [g Flange leakage (3 |

) Operating Mode Submode

Hons s b s 300 v 1 Operation mode’ (0) ~ Operation (al Ioads) -

Material Group 1.1 M MNode Mumber Object Flange on the side of node | Pipe outside diameter, (mm) | Temperature, (°C) | Axial Force, (kgf) | Bending Moment, (kgf-m) | Parameters Condition, (MPa) Motes

Factor, Fm 05
calcu- allow- %
lated able

Flange Pair = 219.08 -1000 1499.93 1.60 MPa | 4.29 MPa | 17.36 MPa
OK || Cancel || Hep

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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Added ability to specify insulation, cladding, and liner layers density and thickness in
pipe properties. The ability to choose an insulation weight from the database still exist

- x x (- ' ' a -

Test Pressure 1] MPa
Uniform Weight
Calculate Pipe Weight Automatically
Pipe 179.98 kgfim | .|
Insuation [L ] 4931 kgfim | ... [3]
Fluid L [14.74 kgf/m
o Insulation Thickness 50 mm
Fluid Density 1000 kg/m3
Insulation Density 800 kgfm3
Cladding Thickness 10 mm
| oK ‘ | Cancel ‘ | Help | Cladding Density 1500 kg/m3
A
Lining Thickness 0 mm
Lining Density kg/m3

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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PASS/Start-Prof | Piping Model Creation

« Automatic Variable
Spring Selection
 Automatic Constant
Spring Selection

/PASS

Hinged Anchor

/
ED

Guide Support

PIPING AND EQUIF @
ANALYSIS & SIZING

*F Node Object Properties
Hinged Anchor

Allowable Loads
[ Loads in Local Coordinates

X0 Ibf
P Ibf
FZ g Ibf

& moew Clyeet Pranetis
Toosecmecion (e

L hare

Fcten Factsr 93

4 1ne Gaze

o Gage w my
Oz Hanes n -
5 Ok ibonath: Louks
Khpazze Liodt

[ Lowds i Lazel Coadinzes
X0 o

s 0 1)

FZ 0 u

Spring Support

Constant Hanger

;

\

¥ Nede Otject Propertics % S . H n
Anchor faed] rl n a n e r L
X Anchor s pring g e
S 7 P il L] Mo o roca !
i o ms‘o Fam - b,
= (] Loos ong Loce! funes y .
E *erger Qoeeton Lasd 0 o W
2 G o
= Yoo e S et
0 ot
. . . . w7 @ o arrevon
1@k Guide (Single-Directicn)... “ A Semclwewre e
@ | Guide (Double-Direction)... = Wwos lkgw [:?“ = el l'/ﬁ
T é 3 S kgm S S »

[l YT Ctpct Frepertes
Sy Saspot

Fhnbe of wacon 1
Lot arge ]

Howatie Lad Selety Fao )
Fettrant Cometen Laad 3 o

Frstity of wm woeny
ety
Ffeen of o sovy
s,

Toe St Lacked
[t Fea 33 1

' Modz Obpct Propenies
Tt R

LT

Kawe f o 1

Tovm dong / bae [} u
Fad Lot o n

Tes Sre




PASS/Start-Prof | Piping Model Creation

Custom Non-Standard Restraint Object

Mon-standard Restraint s
Crame I
Support N 1 Precompression Spring, X 0 bf Test State Local Axes of the Ppipe [ 51 o5 -
Precompression Spring, ¥ 0 Ibf Unlocked - Check Allowable Loads
Precompression Spring, Z 1] Ibf Use Gaps
Linear restraints
Local Restraint Direction Flexibility, Rod Length, W Frict. Factor Gap +, Gap -, Allowable Load,
Axes mm/Ibf m mm mm Ibf
L rigid two-sided - +rm Horizontal = || =[]0 0 0.3 0 0 0
. 2. rigid one-sided - -Zm VerfHorz  ~ EI o 0 0.3 0 1] o]
3. none = other - EI 0 1] i} i} 0 u]
Rotational restraints
Local Restraint Direction Flexibility, Allowable Load,
Axes Around Axis = kgfm kaf'm
4, rigid two-sided - O +z - E| 0 0
5. none = other - EI 0 u]
6. none - other - EI 0 [u}
0K | | Cancel | | Help

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE



PASS/Start-Prof | Piping Model Creation

To specify support movement, just add displacement object to the support object

' (5 Node Properties x
Node 12 [] Marrm
Descrymon
(7] Bame Nodie of Segrert
X 5577 - vy o0 m z 0

. e M

Cold Spring (Precompression]... E:
Cold Spring (Prestretch]... = -

Mowve and Rotate Restraint...

From Equpnert Therml Exqpansan i Hot St L £ - . . .
ox o 0z A ar 82 =2 Relative Rotational Displacement in Node... §
= i - 7 & . . . .
3 . ¢ == Relative Linear Displacement in Mode...
Vg G
2 From Euonart Theme Expanson n Tedt S R
- " ox by oz A - az Seismic Anchor Movement...
/ g om o om . . .

0 0 0 0 0 0
From Othey influences n Al Rates L]
o DY 0z A RY Rz
o o om )
0 0 0 0 0 0

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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PASS/Start-Prof | Piping Model Creation

To specify the cold spring (cold pull, pre-stretch), just add the cold spring object in

the node

== | Cold Spring (Precompression)... EL
e = = " .
SE | Cold Spring (Prestretch).. \ Also pre-compression, and
Move and Rotate Restraint... T a) I I l . . .
a | . relative rotational or linear
=2 | Relative Rotational Displacement in ModeX
PSR — . .
22| Relative Linar Displacement in Nd\\\ b) | | S displacements of the pipe ends
Seismic Anchor Movement., 00 Nl 1 NN pee————p 6 46 6 666 665 5688 45555 9
c) | < b ] -
Node Object Properties X
) Rotation Deformation in the Mode
Mutual Displacement of Pipe Ends
Relative to the Node Mode (29)
a) a) Around X Adis 2
At é }C " ¥ be Around Y Ais 1 :
" \ . round 2 i »
(% Node Object Properties O Y e b)
E e o | OK || Cancel || Hep
Cold Spring (Prestretch) \ A 1A PxPr(Pz % :
Displacement of Pipe Ends 30 | mm . q """" A ——— " (3" Node Object Properties X
v ¥ A B Linear Deformation in the Node
Mutual Displacements of Pipe Ends
| OK l | Cancel l | He|p I C) C) Relative to node Node (29)
A‘ .................... Q. Py, P2 Along X Axis 0 mm
Az B:}C Along Y Axis 0 mm
Ay A Aong Z Axis 0 mm
pASS PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE OK| | e | | Help




PASS/Start-Prof | START-Elements

dh|Trubodetall &

Pipe wall thickness calculator and =%

Project tree...

. Outer Diameter, D 0 mm
bend wall thickness calculator for .. 150620 N R
all codes . —*

‘ Code Comosion Allowance 0 mm
ASME B31.8-2018 Gas Transmission (USA) -
X Input ] Trubodetald &
i — o 1 [—
Project tree... e Factor &
Factor 'F o
Data 15-06-2020 0
CObject Mumber v
Code c [ Use attemative formula 841.1.1 {b)
ASME B31.5-2018 Gas Transmission (USA) | hs Pipeline Onshore Pipsline .
ASME B31. 12PL Hydrogen Pipelines (USA) ~
ASME B31.3-2018 Process Piping (USA)
ASME B31.4-2019 Pipeline Transportation Syst
2 F || Materal T
14 Building Services Piping (US# F,

BS PD 8010-1,2: 2015 Steel pipelines on Land&!
C11/T 81-2013 Heating network (China)
CSA Z2662-19 Oil and gas pipeline systems (Car ) 0
DL/T 5355-2014 Power piping {China) (O Operating Pressure kgf/sq.cm
EM 13480-2017 Metallic Industrial Piping (Eurof (@ Wal Thickness, S 1] o
EM 13941-2018 District heating piping systems |: - '

5B 50251-2015 Gas Fipelines {(China)
GB 50253-2014 Ol Pipelines {China)

GE 50316-2008 Metallic Industrial Piping (Chinz
GB/T 20801-2006 Process Piping (China)

GOST 32388-2013 Process piping (Russia)
GOST 32383-2013 Sorting out thicknesses (Ru N
GOST 55596-2013 District heating piping syste
GOST R 55989-2014 Gas & oil transmission pipi
GOST R 55990-2014 Oilfield piping system (Rus
150 14652-3:2002/Cor 1:2005 GRP piping syst
150 146592-3: 2017 GRP piping systems (Intern; {
RD 10-249-98 5.1 Power piping. Barrels, manif
RD 10-245-98 5.2 Power piping. Steam and ho i

RD 10-400-01 District heating piping systems (1
pASS PIPING AND EQUIPMENT RTM 38.001-94 Process piping (Russia)
ANALYSIS & SIZING SUITE SMiP 2.05.06-85 Gas & oil transmission piping s
SP 284, 13258000, 2016 Qilfield piping system
SP 33.13330.2012 Steel piping system (Russia’ ¥




PASS/Start-Prof | START-Elements

Pipe wall thickness calculator and
bend wall thickness calculator for all
piping codes.

All pipe and fitting wall thicknesses
are automatically checked before
every run of the pipe stress
analysis according to the selected
code.

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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— -

Project trew—. [

Data SIF00

Oboect Murnber
Code
B 13541-2013 District heating ppang systeme ~

A Ve, Above groud
W Wol thickress snalyss.: 1
& Beod
@ Poe Serd, WMl Sickniems soalyms ; |
= Reducer
BB Forged concentnc reducer. Wil thick
B8 Forged scoerie reducer . Wisl $dn

Qutsde Diaveter 0
Bend Famn B

Ooeating Tempentue
W Tohecynes
Coruson Bowecs

(0 Operating Presse
1) \¥of Thickness S

M
Shot
Long
30

50

1 05 F235GM
ML‘ welded

"%
W

hdaqom

ne

S

m™wm

B

&) Trdodetall ()
Progect tree..
| Deta 1505220
Code

{[BV 13941 2033 vt neatng o spsteen [
FASME BIL 1- 2018 Pomer pong JUSA} -

[ASME 81 120 Hydrogen Porg (L5A)
{ASVE D31, 1291 Mydrogen Ppeines (LU5A)
ASME 1L 3-2018 Process Pomg LS4
JASNE B11 42019 Posine Transporiation Syst
FASVE B31.5-2016 Refrigeraton powng and hes
LASME B31.0-20 18 Ges Trangwesion (LGA)
LASVE B1L.9-20 14 Busding Senvices Poing (S
PBS PO 8030-1,2 2015 Steed pigedines on Landée
ICANT 81-2013 Heatrg network {wa)

LCSA 2602-15 OF and pas poeine yterss (o
SOUT 5366-20 14 Power pong {Chwa)

BN 134802017 Matalic Indusyal Powg (B

REN 130412010 Dubrict heatng sewg sysiors
S0 20251-X713 Gos Ppetnes (Chra)

£GB 50253-2014 Of Ppsires (Chna)

[ GB 503352006 Metalic Induiral Ppeg (Chve
SB[ 203032006 Pracess Fyeg (Chesw)
(s J1353-20 12 Frocess pong Fussa)
[GOST 32385-2013 Sorting out thomesses (Rue
JGOST 55556-2013 District heating plng Tyste
GOST 0 SS050- 2034 Gas & of brarsvaison (s

S250 14692-3:2017 GRP pong systens (Interm
RD 10-249-08 5. | Power prorg, Barraly, vued
RD 10-295-50 1.2 Sgwer piging, Steam and ho
FRD 10-400-01 Detrict heatng ploing systers §

TRTM 38 00194 Process pong Fuss)
SENS 3.05.05-8¢ Gt & o barwrismon pewn) 3 ¥

Ouomde Diameter, O

Bendt Fadus A
Opeuatrg Tengerddure

Comoson Alowance

Naterad

) Dpeang Pressse
&) Wl Thickness. §
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Airodenlt O

. . |Frapect e, Outwde Dharsater, 0 ¢ -
Pipe Span Length Analysis . wwn s
':m Carvesnt Newaree ¢ -
BOST J2386-201) Process pong (uses) v 2 < ‘:
i P Becrcaekded
. . e e . J B Ppe, Above ground Wkt Ghummy Fe 1
Longitudinal Stability Analysis suemeene RSN T
(o Ansiven of scnabie ined capecty B E
w—Grabty anayes.: D Foe . Rud Wegt . rsusnon
3 gm0 (0
;e b oy
11 il Tee Tt Shatw Vi
:3;‘:‘: Tost Presmse :
WD Cx Tuzt Tergantow 2
N O Bspanmn ook ncine s
"N\ Ly 3o, Uehaped opm Doge. Abowe5roar
N L, 2, Ushaged Do ops: Above-grow] | Newes S 0o
L™ L 2 Ushaped ppe loogn. Bured :
Mawra

&) Trabedetal]

"”.- EQ—D—-D 0 -
| o 008200 | Pgo Wl Dachrens 5 e
| Code ‘Mmtmua 0
SOGT 20052013 Proces pong Fussa) - !MM [ .
- e, M (roud ]: Rz Wegrt 0 vz
D W dednem wdpss. O ¢
sf-‘hmﬂm—-ﬂ! in( ki
(J Ay of slsaveble loudl capacty fai | il Fagier iy Fasing 15 3
i S0 gt andpzs. 1 0 Fre Longh Fecty 0
1 Foe. aed [Py -

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE



PASS/Start-Prof | START-Elements

~{H]Trubodetal (3

Project tree... o o=
Outside Diameter, D 1] mm
Calculate Wall Thickness o505 2 S — 0 e
Under Vacuum and External oo~
i Weld Quality Factor for Pressure 1 l:‘
L d . GOST 32388-2013 Process piping (Russia) -
O a I n g [Z-@ Pipe. Above ground Mill Tolerance 0 mm
@@ Wall thickness analysis.: 0 )
Strength analysis of vacuum element| | Comosion Allowance 0 mm —
Analysis of allawable load capacity fo . R
Simple Expansion Loo o by b D"
p p p g 5pan length analysis.: 0
. [+ Pipe. Buried
| - 4P Bend '
Aﬂ a yS I S il Tee QIMl a
Projoct tree...
g; Eleducer Pow Darreter. D (] ™ Mfaax Iwthot 0
B ange - streech
09062020 Wal Thickness. v
F-2 Cap o Son 8 = Cperaing Fressure 0 g e om
_ L S Toleance 0 mm
[#]-<=+ Expansion joint Objact Nusster S =
[+]-=%, L-, Z-, U-shaped pipe loops. Above-gre code Tu-m o "
(5, L-, Z-, U-shaped pipe loops. Above-Ore. GosT 33388 3013 rocess g fusse)  + || o re e b e ;& 5 .
[+]-#% L-, Z-, U-shaped pipe loops. Buried et Targersie b T Expansion jort leg H 0 "
%W Ppa, Above ground Por Fd reutaton
! :::w 0 kgm 0 kg O kg
‘ P o Tee Faction Factor in Reieg 23 Howabie load on end 0 g
| %88 Reducer Appoks
‘r i) Poe Bectsic-wekded .
L2 .:»“ Viokd Guunley Pt for
| % <~ Bxpanson jor pressse ~| bendeg 09
"N Lo, 2-, Uahaped piow oope. Abtrve-grour
=\ Lshaped: 0 Flesibdty of bends g -
J Lsheped: 0
o 7-shaped nerparalel: 0 Band curve ks 0 mm
P 1Y U-sraped O ]
I, Ushaped external; 0 [} Compenssted Lo e
LS Ushaged enermal: Jengthe 20
=" L, I-, U-shaped ppe 'oops. Above-grour
"N\ Lsheped: 0
g Tshaped 0
S Ushaped: 0
1 Usraded roreymmetic: O
= ™\ L+, 2, U-shaped poe loops. Buned
"\ Lshaped: 0
PIPING AND EQUIPMENT , {veavheoms A9
ANALYSIS & SIZING SUITE T8 Ushaoed reguler: 0
I\, Ushaped externdl; 0
W Ushaped mtermal: 0




PASS/Start-Prof | Features

« No need to create 67 complex load cases are automatically generated based on
the load cases simple five START-PROF operating modes

manua”y LI sl M ML EE e W ]

2\ Smaet Operation Mode Editar X

* Save a lot of time T T T T
and protect from 2 et

2.1 Safety Valve Thrust 2

Mmistakes o

[ 4 Emergency

Use Losd Facters Friction Multiphier Weight Multiplier Mode Typs 'mwsﬁﬁ“‘—‘im;ﬁ&mfbﬁm — r—r—ry
= DO - [EINEREREY e o, o T

occ v L1: W1+P L SUS Stress, Digp, Force, otc.
%) 100 TR0 SUS w121, 2-1A 2-3.24 [, 0. 1101471 OPE Diso, Force, et
&2
|

. occ v L% L2412 1) EXP(1-1A) Stress
1 O SUS  [wi3-1A J14 122 22) ©xP(1-7) Swese
100 105U v 1A L8124 20 OP(1-9) Stress

B jim R R m
Ooo'o0'§@Qg

Editor will do this job
for you

Easy to understand
and change

No limit on pressure,
temperature
number

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

® Operation MOde 3 Tt Test ~ L6 1242 24) EXP(1-9) Stress

L7: W14P 13T 145 D, Force, e, (5 - Soow)
L8: L74.2 Algebrac:

L%: L1448 Scalar SUS Stress

L20: W14P1+T 141 Disp, Force, =iz {1 - Ice)

L1 L3040 Algebraic

LI2: 114011 Scaler SUS Svens

L1 WI4P1+TL +Siesmic{+X) D, Force, etc.
L34: 11347 Algebeaic

L15; LI4L14 Scolar OCC Stress

LIE! W14P1+TL +Sieamic{-X) Disp, Force, etc.

11L37: L3642 Algebrmc

LIB: L1417 Scalar OCC Styress

L19: W3R 16T «Siamic( +Y) Dip, Force, eic
L20: L1342 Ngebrae

1212 114020 Scalar OCC Stress

122: W14P14T1 45memec(-Y) Dap, Foren, etc,
L1251 12242 Nigebrawe

£29: L 14023 Scalar OCC Stress

L25: W14P14T 1 ASeemic{+Z) Do, Force, elc.
126: L2542 Algebraic

LT 134026 Scker OCC Syems

L28; W1+P1+T1 +Sesmic(-) Osp, Porce, etc,
129: 12842 Aigebraic

L30: L1429 Scoler OCC Stress

L3I0 LI4MAX(L 14,1 17,...)"0. 5 Scalar OCC Stress
L32: L3-MAD 144 17,..,) 0.5 Scater OCC Stress
L33: L24MAX(L14,L17,.,.0°0. 5 Dep, Force, et




PASS/Start-Prof | Features

Different operating modes can have . XS' %

different: P v i
e Temperatures l-oo |
e Pressures |- ,,?m —
e Fluid weight 1-c o =
e Restraint displacements 1-co " —
« Forces and moments, uniform loads 1~c0 - -
* |nsulation layers and density, weight 1-o0 S
« No limit on pressure, temperature, etc. o =
number = i 35
 No limit on operation mode number Sorpucr ‘%":;f“"g 5
« Load cases created automatically oot ey 5
* |nteractive reports are compiled T me”m
automatically for all operating modes i re—E
LECT o el
i
GZPASS TS AD EquPENT | —




PASS/Start-Prof | Reports

Full scope of the needed interactive reports after analysis

thputl Window Help

L0
=]
0]

1%

i

G
»

SR dEFEFRFm I & &

Biping Stress

Insulation Stress

Seismic Stress (Aboveground)

Flaw Stress

MDMT, Impact Test

Load and Displacement in Restraints
Eestraint Loads

Mozzle and Equipment Loads
Displacements

Expansion Joint Deformations
Iternal Forces & Moments

Selected Springs

Selected Constant Effort Springs
Buckling Check of Pipe Wall

Flange Leakage Check

Cutput 30 View Ctrl+H
Error & Warning Messages

A B

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

Reports are interactive. For example, you can add or
remove stresses from axial force on-the-fly, change
global/local coordinates, add or remove creep stress etc.

Reports can be copied to MS Excel

Reports can be exported into MS Word

Free Viewer is Available

You can send your piping model to customer, who can

open it using viewer and review piping model and all
analysis results



PASS/Start-Prof | Features

Function ‘Copy Whole Model'.

Allows to copy whole piping model as an
object into clipboard. After that you can
insert this interactive model into any other
software like MS WORD, EXCEL etc.

You can rotate, pan zoom the model right
inside MS Word

You can add interactive into report in MS
Word and send to your customer for review

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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iﬁ’ Docl.docx - Microsoft Word

File File START View Mavigation Help Window
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&1




PASS/Start-Prof | Reports

| Bie ESt Y Sprce Aabes  Oytput  Miedow  Help

Fadad the street check from prasuaes and wergh® loads (1. Mam)

rr— T 125 R A B B A 0| e PR mP A o PR
Sum,gi—‘ ol ‘lﬁJQD-E]Q "El"@“ e o T 3 *ui--‘, RS- I
Ot Moo erse ‘MW °! * -
i 1 Mot @) « Opession - - Troe Fer Ohpect Fier rl
NodeNurmber | Type | Fortes slong coonfste ssm, (igf) | Memants sraund Coom Supps """ - “'—' - &
X ]y 3 T .t Node Pumber Trpe Duglacement >y
LConwste  Aschor fieed) &w RN T (5] [ SR am My X -
SRetrined  Anchor flued; | WHBI0 0 BT I S0 0 . 1 | Anchor Teund) 0 ’
Alerined Aachor fuet) UTB 0w ¢ SO (] Name 2 |WeidingTae 3 "
SBnd  Aachorifmed) | TNOM0 S0 | -SSMI0 | -100EATI  -SNISH 18110 Wd Ty Pdections : Foghe Seaction Guide P
TBend  Ascher(fwed) | 1360330 SMTI0 | -TMMAD | DNMSO0ER | WNESS  -16SNNUAS @ Prejectiont/s 3000 men 0 mm g >
3 Anchor ed) | IN0280  ZWSA0 | 70 SN MNIIE 0BG B Otwrnetor s T 2181 mem X 8,18 =i
T Anchor fned) a5 T TR I e Pipe Materisl 20 ‘ o
1] (Shdng Suppont TLIG KT 41430 [ | 0 | 0 M Toleranc 1290 ? E
1§ Aechorfimed) #6230 19130 460 | 235WA0 | 0WIS  a00028 Contason AD 0 mem d -
" Anchor fed) | 12650  M7T80 220 | 60864 8200834 MON Opennting Pre 1 049y R =
i Test Pressure 13098 X
LI 21590 | S0 | -55M190¢  1I2I0R12  AOTSITSS Opesating Te 400 °C "3
M Undarrn Wes Vas, SA16757S N .
B Adstionsd . ' %
Longtudiesl 120 %
Crcomfesent 100 -~
B Addtional Le & Nimen, & Nime ®
- -
-
.A
O

(N265) Faded the strews thack from presture anid weight losds (1. Wan')

wuqm

(NIS4) Fasied the fatigun strength check (1. Main)
(NZB) Faedt the Tatigun soength check (1. Maw)
(N262] Fastedt the stress chack in cpaation condiwen (1. Man)
(N2E2) Fuded the stress check in cpenstion condemn (1. Mein)

(WE2Z) Gag 1 not conudered in the snalyus, smce d 15 150 el
Tow length munt be grester than &

(WG} Dummy free end ot gepe border may Caune sediysis inaccunacies £ in fact the prpehne contivees beysnd the pant
(WE62) Number of degrees of freedom 1)

LiPpen et 35 (vor and woming messages
s crpaenn wasasnre F1

Bw cnpasen mamamoe FI

u’wh B Erree snd murming mesiages




PASS/Start-Prof | Reports

« Stress report show all use
equations

e You can add/remove stress
from axial force

. Activate individual features — |

for each pipe stress code

« Cells where the check fails
has a red color

 Messages about stress
check fail duplicated in the
errors and warning window

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

laumwmmmﬁ
JGdld A BERB B A w0 o L ¢l @

«L'sl:j]f ADS vIE N "‘Ba"]?l ]L'[E_IJJ.

T I . “_-T;.__-'z-.'

.

Avisf strens (Sa=F7A) 15622 kgfisgem
Torsion sheer stress (St 079 MU2Z), - 12057 kgt/sg.em
SUs[(5efe Sb)* 2+42°5)* 21 0.5, 38441 kgfivg.om
{zrrsesssssssessrencciethonsd)
Moz -T215. 1032 kgf <, Mis 15999247 kgl <my Mts T4853.657 kgl.cm
Bersing meerant (M= {0I"MI}* 2+ (e"Mo) A 2) “0.5), 186%0.25 kgf om
Aaial foece (F), 533707 kgt
Bending stress (S2=0.751"M/T), 0T kgt/sgem
Avial stress (SasF/A), 15500 bgl/sgom

- - — ———{ Tonion shesr ttres; (St 0.75° " MU2T), 20344 bgl/sg.cm
(dPipes Int 33 Ence and warnng messages Sx [ ([Sae S2) * 2o 2*50* 21704, 47411 hgl/ag.cm

-
4 S Emens 1] Strwes Rarge froms Oppeestion 1 Cobd + r.r
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PASS/Start-Prof | Reports

PASS/START-PROF has smart
warnings in error checker.

It show all engineering
warnings like support is lifting
off, support loads are greater
than allowable, expansion joint
deformation exceed the limits,
buckling analysis failed, flange
leakage failed, spring hanger
variable range greater than 25%,
spring load in one of load cases
Is greater than allowable, rod
rotation exceed the limit and
many others.
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PASS/Start-Prof | Features
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PASS/Start-Prof | Features

« Each piping system project is stored '-f e

INn just one file

 Thumbnails for windows explorer.
You can preview all piping models
right in the explorer before opening
the file

« Fast opening even big models

 High speed of stress analysis and
working with a really big models
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PASS/Start-Prof | Reliability

Full Verification and Validation manual. Added a lot of verification examples, compared to manual

calculations and other software.

1.6 ASME B31.3 Appendix § ($302)
ASME B31.3-2018 Appendtx § {5302) Model

STARY-PROF model - 220071

CARL MG mocw 1he
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PASS/Start-Prof | Reliability

Each new PASS/START-PROF release is:

« Automatically verified on more than 300 examples with previous versions (quality
assurance system)

« Checked manually with group of pipe stress experts (testers)

 Each release pass through 1-3 pipe stress trainings with 10-20 students before official
release

« After release, all bugs reported by our 2000 companies active users are quickly fixed
and new release is provided
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PASS/Start-Prof | Licensing

Configurations Comparison

Configurations/Pricing Options

Code Complete Process Power Complete Standard Process Standard Power Standard HDPE+FRP
Ad d Adh d Ad d (40% di (40% discount) (40% discount) (40% discount)
IS0 14692 v v v v
PASS/Start-Prof PASS/Start-Prof PASS/Start-Prof Power PASS/START-PROF rE

Complete Advanced

Process Advanced

Advanced

HDPE+FRP

Simulation and sizing for any Simuldation and sizing for Simulation and sizing for any Piping stress analysis of high ASME 831.1
piping network considering piping networks based on piping networks based on density polyethylens and/or R
all applicable national codes applicable national codes for applicable national codes for fiberglass reinforced plastic
pracess plants as wedl as for power gensration piping as piping systems. ASME B31.4
PASS/Start-Prof gas ard cil transportation weil as for central heating
Complete Standard systems, networks. ASME B31.S v v v v v v
configuration indudes only
worldwide popllat standaits PASS/Start-Prof PASS/Start-Prof Power ASME 831.8 v v v v
Process Standard Standard
p- - R - A _ ASME B31.9 v v v v v v
configuration includes only configuration includes only
worldwide popular standarts worldwide popular standarts N 13480 & o v & P v
GB 50316 v v v v v
G8/T 20801 v v v v

e Permanent License at Affordable Price - B , ; ;
(+1 year maintenance for freel) wws v v . »

« Maintenance Renew 1 Year: 25% it . ‘
e Annual License: 40% R .
e Semi-Annual License: 25% —— ”
PIPING AND EQUIPMENT ::‘”"’5'”‘ ’ ’
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PASS/Start-Prof | Resources

Subscribe to our Social Media to Learn More!

 Web site: www.passuite.com

« YouTube Channel: www.youtube.com/passuite

.+ LinkedIn: www.linkedin.com/company/passuite/

« Facebook: www.facebook.com/PASSuite

- Twitter: twitter.com/passuitecom

« More than 50 articles about pipe stress analysis and PASS/START-PROF features
https://whatispiping.com/category/start-prof

/PASS
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PASS/Start-Prof | Resources

- Online Help: https://www.passuite.com/kbase/doc/start//WebHelp_en/index.htm
weass  Start-Prof 4.84R1 User's Guide
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PASS/Start-Prof | Resources

Subscribe our YouTube
channel, you will find a lot of
PASS/START-PROF training
videos

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

E: support@passuite.com
W: www.passuite.com
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