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District Heating Networks

Increase Productivity and
Save your Time Twice with
PASS/START-PROF 4.84

Dr. Alex Matveev,
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PASS/START-PROF Smart Pipe Stress Analysis & Optimal Sizing

Presenter:
Dr. Alex Matveev
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Development, Training, Support of
START-PROF Since 2005
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Webinar Agenda — Part 1

Introduction
Quick introduction of PASS/START-PROF
Supported codes for district heating networks
Underground and aboveground pipeline modeling abilities
How to model and analyze district heating pipelines
Soil model for horizontal, inclined, vertical pipelines
Polyurethane foam insulation stiffness, expansion cushion stiffness
Database of polyurethane pre-insulated pipes: LOGSTOR, POWERPIPE, +GF+ Urecon, etc.
Polyurethane foam insulation stress check
Check stresses from surface vehicle loads
Pre-heating analysis
Single use compensators analysis. Calculate the distance

Seismic wave propagation analysis
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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: Pump, Nozzle
Expansion joint objects
Material Database for EN 13480 and 13941 codes
Ring bending calculation using nonlinear FEA
Databases, wind, ice, snow, seismic loads
Natural arch of collapse phenomena, horizontal directional drilling
Pipe and fittings wall thickness calculation

Analysis reports: Stress in piping, Stress in insulation, Seismic stress, Flaw stress, Restraint loads,
Displacements, Expansion joints check, variable spring selection

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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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

/PASS




PASS/Start-Prof | Broad Applicability

- Process Industry Piping

- Oil and Gas Pipelines

- Utility Network Pipelines
District Heating

Natural Gas

- Water
- Power Generation Piping

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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PASS/Start-Prof | Features
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Name >4
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PASS/Start-Prof | Broad Applicability

 Active development since 1965
« 2000+ Active users (companies) & 8000+ Licenses

 User interface and documentation languages: English, Chinese,
Russian

 Piping codes: 32

« Wind, Seismic, Snow, Ice codes: 18

PPPPP G AND EQUIPMENT
ANALYSIS & SIZING SUITE
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PASS/Start-Prof | Our Customers
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PASS/Start-Prof | Features

 Direct support from developers via e-mail is provided
« Easy to learn, fast and simple to work with for a new pipe stress analyst

« Due tointuitive 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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Projections/a 0'm, -38.9402 m,
Diameterx Tt 1020 mm X 18 m
Pipe Material API-5L X80

Mill Toleranc: 12.50

Corrosion All 0 mm

Pressure, MP: 7.4 MPa
Temperature, 40 °C

Piping Locati Onshore Pipeline
Uniferm Weit Mo, 443.7 kgf/m,
‘Weld Strengt! 1.00

Safety Factor, 1.00

Soil

Insulation dia 1026 mm
Casing thickr | 14.9 mm

Depth, m 1.31m, 1.3Tm
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Consider Sub Mo

Consider soil Yes
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PASS/Start-Prof |[How START-PROF Saves your Time
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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 district heating analysis:

+ EN 13941-2019

« EN 13480-2017

« GOST R 55596-2013 (Russia)
« CJJ/T 81-2013 (China)

. ASME B31.4-2019 (USA)

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

Nikolaev's Handbook was a very popular for District Heating Pipeline Thermal Expansion Design 1965- 1990x
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PASS/Start-Prof | History

Since 1998, the Buried Pre-insulated Pipelines with Polyurethane Foam Insulation Began to be Widely Used in
Russia.
The Peter Randlov Handbook Become Popular Worldwide since 1997
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PASS/Start-Prof | History

This piping model can't be properly designed using simple manual methods from handbooks.
PASS/START-PROF was already popular for power and process piping design 1970-2000, but the most of
district heating design companies was still used the inaccurate manual methods (nomograph) till 2000

0

PIPING AND EQUIPMENT
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PASS/Start-Prof | History

Manual analysis methods doesn'’t allow to properly check the complex design piping systems. It is
impossible to check the tee, bend, reducer fitting stresses. Especially for directly buried design

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

Since 2000 situation start changing. START-PROF became more and more popular for district heating design

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

Manual analysis methods doesn'’t allow to properly check the complex design piping systems. It is impossible
to check the tee, bend, reducer fitting stresses. Especially for directly buried design
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PASS/Start-Prof | History

Sometimes the accidents was happened due to the wrong design
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PASS/Start-Prof | History

In fact PASS/START-PROF Become an Industry Standard for District Heating Network Design.
Nowadays the inaccurate manual methods are almost never used

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

Successfully designed a Lot of district heating systems 219 mm — 1400 mm over Russia since 1998 using

PASS/START-PROF
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PASS/Start-Prof | Application Examples

Since 2015 START-PROF become popular in China. Already designed a lot of district heating networks in China using
PASS/START-PROF, It become an industry standard too

~ -y - - -,
. . & 2 R ... * I

PR oot o

x A0
. i | §

%5 37.8km: & 180m; =2 100C £ukes130C - @ias 30C

1220 mm X 16 mm, 820 mm X 10
T=150 C, P=1.0 MPa
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PASS/Start-Prof | Application Examples

Beijing Universal Amusement Park Buried Hot Water Piping Network Project in PASS/START-PROF

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

PASS/START-PROF Training

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

PASS/START-PROF Training

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

PASS/START-PROF is the Industry Standard for District Heating Network Analysis in China,
Russia, Ukraine, Belarus, Kazakhstan. More than 800 District Heating Companies are Active Users
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PASS/Start-Prof | Analysis Capabilities

PASS/START-PROF has professional analysis abilities needed for District Heating 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

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

Automatic generation of a wind, snow, ice, seismic loads according to 18 national codes

AR ol A4
) ' ’ N
(%' Pipe Properties iy Project Settings... - AntiSymmetricl.ctp
Fipe 117118 S
WErs  General |Additional |Seismic Wind, Snow, Ice [Other |Dynamic |
MName
Snow Loads
~Main_[Additional ' Wind, Snow Ice | Code [asCE 7-16 (UsA) E
; ; Don't Snow Load
Insulation Outer Diameter Ground Snow Load|gp 20?3%.2016 {Russia) Type sUS
i GB 50009-2012 (China
Elevation of Start Node T
Elevation of End Node 4 m NBC 2010 (Canada)
‘ - Importance factor,EN 1991-1-3-2003+A1-2015
Sniow Shape Factor 04 IBC 2012 (International)
. Ice Loads EN 1991-1-3 2009 (Belarus)
Themal Coefficient 1 e KBC 2016 (Korea)
Snow {and Rain) Load 0.084 kgf/m = Load
oa
1 505 -
lce Shape Factor 06 = EEEy & Type
lce Load 745763830 kgi/m Hill Shape No Hill - Wind Exposure B -
Basic ice thickness, t 7 mm
Cormelation Factor 1
Autocalc factors
Wind Direction Number Wind N1 - Wind Loads
Wiind Load 470342237 kgf/m Code CFE 2008 (Mexico) i
1
u lgem Wind Direction X -
) Lt Parameter | ~
g bt Basic Wind Speed, V0, m/s |0
Outdoor Temperature, 5, °C |0
Altitude, hm, m 0 Load
Type
Surface Roughness, hr, mm |0
5US <
Total Structure Height, Zt, m |0
Tarrain Catennn: 1 7
[ ok || coned | [ Hep [ ok ]| cancel | | Heb
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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

JEA N M A BN W A 4 A

\\\\\\\\\\

z | z
T

=
lt? z = 23 Pipe is Buried
i
3 Name
_Main [Additional - Soil
Properties
Insulation diameter
Submerged Pipe No
Consider Soil Movements No
Phi ___
] Start Node (2)
' Pul____. Depthto the Top of Insulation  |2.485
H ! Depth o the pipe Adis 275
1
! i
! 1
AR ' A ad |
i Ah i Au z | | End Node (3)
: : Depth to the Top of Insulation 1175
: : Depth to the Pipe Axs 144
i 1
1 1
1 1
] 1
¥ __1pn JpPd Sol

Pipe Laying Method Open trench
Backfil Seil Type 03

Foundation Sail Type 01

.

Insulation and Cushions
Insulation Type Other

Factorfor Friction Andle 1
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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 b La v La _
Lb Lb
o mm—
#3 | #2 | # | #2 #3
== T T & S3fis Tk £ &£ = = T F
#1 Lb

La
#2

#3

-
L

B
L

#2

La
#1
#1 #2 #1

[EFFIEIEFF I
Lb,.| | Lb,

$x:%|: £ %
=

PIPING AND EQUIPMENT 1
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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

‘* Lb 2 Lb >|
i*‘ “h
3?1'¢4EI -- —
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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)

L

 aATEA + (0.5 — v)SpA

|
i La
1

Sliding Zone

—

—— ——

2

.

!

11!

= |1

!
%_/____"__ IT:_____

L0

a

e} ‘\Il nDC,,

I

S, =055,

H““”‘HIHH““”HJlUJJJum,

Axial Stress Diagram

Sq = —aATE +vS§,,

qL,*

L
AL = aATL, + (0.5 — v)S, Fﬂ T
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ANALYSIS & SIZING SUITE

/PASS

Axial Displacement Diagram | n,rmﬂn-rmmﬂﬁﬂﬂﬂ”H”H ’HH !




PASS/Start-Prof | Dry Soil Model

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

diameter

Unrestrained Zone

i
Partially Restrained Zone\L

Ry

Restrained Zone (AL=0,0=0)

’
v
'
v

|
! La
|

Sliding Zone (

+——

—_—— e == ——
—_—— = —

_ aATEA + (0.5 —v)S,A

2

i
f
1!
=1
f
L -

- Bebzzrzzts

—_—— e ——

Sq = 0.55,
Axial Stress Diagram

4 = .

=

B Lo qlL,*
AL = aATL, + (0.5 — v)S, Y ERETT

nﬂﬂmmmﬂ’[ﬂmﬂmﬂm |

S, = —aATE + S,

U -
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PASS/Start-Prof | 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

*a-

' Node Object Properties

Long Radius Pipe Bend

] Name
Material API-BL X52
Properties
(®) Radius 100 m
() Curve Length 16.5806 m
erties From Matching Pipe
Wall Thickness
Nominal a mm
LUiniform Weight

Calculate Automatically Weight of Pipe

ipe 1028 kgrm [ ]

Insulation 0 kgt/m I:l
1834 kgi/m

Fluid Density 8839  kg/m3
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PASS/Start-Prof | Soil Model

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

Long radius bend Prestressed long radius bend

\15000...20000, | _ 15000...20000 | 75000...20000 __| 5000




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

Insulation Type Polyurethane foam
NM 067
Cushion Presence Mo =
PRL_ o
J— Yes i Ul
0K LCancel | | Help :
4h E A ad i
] ah | Au
PIPING AND EQUIPMENT
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PASS/Start-Prof | Soil Model

Expansion cushion (pad) and polyurethane insulation flexibility (F pipe Propertes X
Pipe 15-16 Pipe is Burisd
1 Name
2
PE-Mantel = = =
Faktor Ersatnwert d PUR. Schaum 3 Maln. Addltmnal,_/ Soil
B, 1016.2 Stahirohr A e
ya Outer Casing Diameter 1200 mm
B, -4.0397 5
By 83.330 s & Casing Wall Thickness 14.9 mm [ ]
B, 17678 o
E-:. 0.56135 Gy Consider Soil Movements Mo -
E 8.8 Nfmm#
s mne ! Start Node (15)
Depth to the Top of Insulation 159 m
Depth to the pipe fxis 25 m
Key
Dehnpolster PE-Mantel 1 cushion
dy PUR-Schaum 2 casing
Faktor | staif — = Stahirohr 3 PUR
t 4 steel End Node (16)
B, 1.5026E-06 i) |’ \'II 5 soil Depth to the Top of Insulation 19 m
B, 16.347 O, d, Z! Depth to the Pipe Ads 25 m
B, 0.1242 | [ l v Figure 13 — Symbols for bedding constants
By 1.286
Ty
ki ky kg Soil
Pipe Laying Method Open trench -
Backil Soi Type o []
Key - ’
Foundation Soil T 01
ki line bedding constant for PUR S EI
ky line bedding constant for expansion cushion Insulation and Cushions
) ) ] ] Insulation Type Polyurethane foam B
k3 line bedding constant for surrounding soil
NM 0.67
PIPING AND EQUIPMENT Figure 14 — Combined soil spring constant Cushion Presence
ANALYSIS & SIZING SUITE
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PASS/Start-Prof | Soil Model

Longitudinal Bi-linear Soil Spring Model o

N lU" =2 q= P'}jc I»‘Z(.[;K sin® Sdp + (l—SiII ((D:p)).[;x cos’ )&fﬁ)
. | O O/c,:c,sin'[}+c\c‘06‘[5 The Iﬂlxsmlﬁdﬁzﬂ i 'szcos?‘ﬁdﬁzx .

(1+1-sin(p)) 1+ K,
q= ;‘..tDc }Zi‘r fh or § = ,LI(TO)}’EZEDC e Pipe Properties >
o )
r . . Pipe S
6 =K. = (l _ sin@:r ))0 After that we must add here the weight G of the pipe and we got the formula 510 Fipe is Buried
P a 'y ~
1+ K
T F:‘I.E_(—o-:-f:.z.;-‘r.ﬂr +G] Name
o, \ Main_|Additional Seil
p=tgle n Properties
Kyg=1-sing Outer Casing Diameter 1200 mm
Casing Wall Thickness 145 mm l:l
D —Insulation casing outer diameter
Vertical soil stress g, = :;Z Consider Soil Movements No -

Horizontal scil stress 0, =Ko, = ll —sin {QD:;, JJJ

Start Node (15)

The soil stress at any point of the pipe (normal to pipe surface) G, =0, sin’ B+ o, cos’ B a} b) Depth to the Top of Insulation 13
Depth to the pipe Axi 25
The unit friction at any point of the pipe is [0, ELNEIE TR AE
So the result friction forceis & = _[ﬂo-;-ds F _____ F — - -
I
S
Let’s convert to polar coordinates : : End Node (16)
d. Rdﬂ Do dﬂ ] 1 Depth to the Top of Insulation 19 m
s = =
2 | :::1. : F Depth to the Pipe Axis 25 o
So : | Cro = —
X
2% D
_ | I A
q=[ wo, —-dp . | ¢
! A I A Soil
And D | I Fipe Laying Method Open trench -
2T
g=n=:[o.dp At At " —
in? 2 . i T 01
Let’s substitute 0, =0, sin” f+0, cos B, o, =/Z mdo, =K,0, = [1 - sm[;v_,p JJU‘ here i EI

and we got Insulation and Cushi
Insulation Type Polyurethane foam <
NM
PIPING AND EQUIPMENT Cushion Presence
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PASS/Start-Prof | Soil Model

Natural Arch of Collapse Phenomena

[ Pipe Properties *
Fi
2 285-286 Pipe is Buried
Name
_Main |Additional Soil
Properties
Insulation diameter 530 mm
Submenged Fipe Mo -
Consider Soil Movements Mo -

Start Node (285)
Depth to the Top of Insulation 29.735 m
Depth to the pipe Axis 30 m

End Node (286)
Depth ta the Top of Insulation 29735 m

Depth ta the Pipe Axis

Soil
Pipe Laying Method

Backfill Soil Type

Foundation Soil Type

Insulation and Cushions JE U — - =

Insulation Type Cther - |
NM 1 \ B /

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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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
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Vertical Tri-linear Soil Spring Properties

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
ANALYSIS & SIZING SUITE
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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

G
A TOLngy s,
e Pipe Properties X
L e —— -* -
Fi Ground waterlevel 2% Y
e 203204 Fipe is Buried _ S
Name H, Groum
7z Sutog
Main |Additional - Soil = H
Properties H :; & Z| e
2 " K K 3
Insulation diamater 530 mm
| M
. —_— Ze
Submerged Fipe Yes - B PP . S 4
Ground water level
Consider Soil Movements Yes - B 'y
H}
Start Node (203) r
Depth to the Top of Insulation 0235 m 1 :
Depth to the pipe Axis 0.5 m :
Soil Movement xy.z 0 0 04 m H
1
Water Level From the Pipe Axis |1 m H‘,”“ﬁ-‘ Grgy, 1
I MSupfa i
Ce i
i
Depth to the Top of Insulation 09 m : ' N H B
level T e e - {
Depth to the Fipe Ads 1.165 = Ground waterlevy - r ; w| TTH
Soil Movement xy.z 0 0 4.2 m 3 (et L :
'Water Level Fromthe Pipe Axis 0 m :
|
Seil i
Pipe Laying Method Open trench - |
1
. 7 i
Backfil Soil Type 03 =] & :
Foundation Soil Type 03 IZI H B :
H i
Insulation and Cushions i
Insulation Type Cther -
NM 1 1
¥

ok || Canced | | Hep e




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

‘z

Kr@®e")= .‘C;{JL(E');?'}T

, I KZBr)=KZ(-37)

-—
. A
2| — K7(87)=K7 (7)) /

1
) sinfa ) . cos(a)
KI@T)=K1,67) Ko@) Ki.62)

A X KT(37,87)=

8, ==0_-sin(e)+d,.-cosa)

.. 0
I ; 8, =8 -cos(a)+d . -sinfa)
i KI67)=K567) Vi%

KZ@T)=K7,67)

R

Tx 73T =K7_(67)



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 i I T —
JA—M-»—)\..M B -
NotBuried : — -

¥

Horizontal Ripe
- ‘A ? Inclined|Ripe Vertical Ripe
A ‘

A AAbLD

A A A
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Soil Database

Dgta[}gsﬁl Analysis  Output  Window

& | Materials Libra Y
% | Variable Springs... i—T o
4 Constant Springs...
2 | Soils...
& | Insulation..
B Expansion Joints...
= Pipes...
@ Bends...
A | Tees.
' Reducers...
# Flanges...
& | Gasket...
'@ [Insulation Jacket...
3 sails
£ - @ R Cyo
et € | ntemal Y ¥s C c S ‘Ij_lonlgltudmal ” \L‘
g BUE | poisson’s | Veid friction | Unit weight | Unit weight of solid | Cohesion armying isplacement
Code | Type Description Modulus Ratio | ratio(e) | angle | kgf/cub.m kf/eub.m I ] resistance Delete
kgf/sq.cm 9 g ' g ' gi=q. kgf/sq.cm factor
kgf/cub.m
large sand 1520 270000
02 sand fine sand 300 0.38 0.65 30 1550 2660 0.02 1.6 210000
03 leam  loam with a texture ranging from 0.3 to 0.75 400 033 042 19 2100 2710 0.1 2 350000
04 sand  heavy fine sand 300 0.38 0.65 30 1700 2660 0.01 1.6 210000 Print
05 peat  wet peat 2.7 0.45 15.5 10 500 1600 0.02 0.14 100000
06 peat | peat drv 27 045 13.5 10 500 1600 0.02 0,14 50000 e Expot.
Save | | Close | Help |

[ Pipe Properties
Pipe 12

Name

- Main Additional; Soil

Pipe is Buried

Properties

Insulation diameter 530 mm

Submerged Pipe No -

Consider Seil Movements Na -

Start Node (1)

Depth to the Top of Insulation 1.445

Depth to the pipe Axis 17 m

End MNode (2)

Depth to the Top of Insulation 2435 m

Depth to the Pipe Axis 275 m

Sail

Fipe Laying Method Open trench -
i T Soil Type 03 =]

Foundation Soil Type 01 l:l

Insulation and Cushions

Insulation Type Cther <

Factor for Friction Angle 1

OK | | Cancd | | Hep




PASS/Start-Prof | Stress Analysis

8 ?n -
P =]
AM®+am’ Ultimate) Limi E| s 7 |
Maxi . . AN, . N + : (Ultimate) Limit state % ,g E‘E -E _ Limit value Reference and
aximum axial stress: Ao _ =1 1 t1i 2 (reference clause) I £ g =0 E] = Remarks
a a a @ £ | 2% & =
4 w E|RE|EE| F | £
5 | SE|8E| 3 |5
2 2
AM 2. .\’A V., + AV . R (T
Maximum shear stress: A7 =i , ~ti, i : Force controlled = action) ,, 12 Table2 | 1,1 v<Re(T)/ym pLo, = L) 7.2.2.2
a a (membrane stress,)
W A I Vm
i i |[l 5- ur foro_ 0,67 Rty
Maximum membrane tangential stress: J o =50 B
T = = =
s T Rn'l
Force controlled action ll 2.5 7( ! -1.5-0, jore, >0.67- = 7222
(D.3.1.1) a Va e
. . . Al 234 Table 2 1,1 Including forced
Maximum bending tan (membrane + bending [ R R,q displacements
stresses) |1.5- foro, <0.67-——
S ! Ya Ym
| R Ry
2,5 —-1.5 L far:r]‘m >0,67 —
L Input ./VIBStrests G] [ Va Ya
Operating Mode Expansion Stress Range ow Equations r S
: . - " Stepwise plastic r 2
1 Operation mode = 1'Operation mode” (1-14) deformation s —a.AT< £, (8) l—l‘ p . o_g_iifgi?]
ya . . AZ | 2,3,4 Table2 | 1,1 = | E 4 R L‘?]J 41 &, | 7223
Object Start | Al Force Controll€d— A1 Force Controlled A2 Force+Defermation, (MPa) &=  Expansion Stress Range, (MPa) Motes Force + deformation L LT ¢
End Membrane, (MPa) Membrane+Bending, (MPa) < controlled)
nTis calcu- | allow- % calcu- | allow- % calcu- allow- % calcu- allow- % T~ |Low cycle fatigue n 1
lated able lated able lated able lated able Force + deformation Bl Table 2 z N < )’—31"1 S=k.NT® 6.7 and 7.2.3
Buried pipe 33 | 79.84 19140 417 14941 | 28710 520 3992 29310 136 160,63 500 321 controlled) -
34 71.34 19140 37.3 ) 13850 | 28710 48.6 138.88 29310 474 496,82 500 99,4
Buried pipe 34 71.34 19140 37.3 ) 13950 | 28710 48.6 138.88 293.10 a474 496,82 500 99.4
35 | 7040 [ 19140 | 368 | 13785 | 28710 | 480 | 24223 | 29310 | 826 _—- 333
Buried pipe 35 | 7040 19140 368 13789 | 28700 | 480 | 24223 | 29310 826 _—- 333
Buried pipe 36 | 7024 19140 367 13758 | 28710 479 ---_ 16,333
37 70.24 19140 367 | 137.58 | 287.10 47.9 16,333
Buried pipe 37 7024 19140 | 367 | 13758 0 28710 47.9 16,333
Buried pipe 39 70.22 19140 367 | 137.53 | 287.10 47.9 16,333
A0 7013 19140 366 | 13733 | 287.10 47.8 238.61 293.10 333
Buried pipe 40 | 7013 19140 | 366 13735 | 28710 47.8 238.61 293,10 814 333




PASS/Start-Prof | Stress Analysis

Automatic local pipe wall buckling check per

EN 13941-2019 7.2.4.2

« For (D, —t,)/(2t,) = 28.7

5., = 0.0016E

s« For (D, —t,)/(2t,) > 28.7
S, = (0.0458 - 2t,/(D, — t,) + 0.00003)E

|5 Input ) [ Stress /[ Stability (5|

L

Local buckling

Cc1

1,34

Table 2

11

1
gL —
2 T

m

rm
for—=28.7:

I

| t N

| 0.25——10.0025 | (for uniform ¢
|

A

)
As£0.16 %
i

[ t 3
| 4,58 —+0,003 %
\ e J

Operating Mode
1 Operation mode’

-[7]

Object Start | C1 Local Bucklinig in | C1Llocal Buckling in | C1 Local Buckling in | Notes
End | Hot Condition, (MPa) | Cold Condition, (MPa) | Test Condition, {(MPa)

node calcu- allow- calcu- allow- calcu- allow-

lated able lated able lated able
Buried pipe 1.92 198.41 16.62 198.41 1
Buried pipe 1.92 198.41 16,62 188.41 1
10,40 198.41 16.63 188.41 1
Buried pipe 10.40 198.41 16.63 198.41 1
10.95 198.41 16.63 188.41 1
Buried pipe 10.95 198.41 16.63 198.41 1
11.06 198.41 16.63 138.41 1
Buried pipe 11.06 198.41 16.63 198.41 1
11.08 198.41 16.63 188.41 1




PASS/Start-Prof | Stress Analysis

PASS/START-PROF can Automatically select the project class or it can be specified manually

Project class Yfat
A 5
Ao B 6,67
C 10
350 -
300
B
250
Ao=Rr
200
A C
150 ry/t=287
100 | | | | | | | | |
5 10 15 20 25 30 35 40 45 50 rg/t

Key
A project class A (low)

B  project class B (medium)

C  project class C (high)

Ao axial stress range from the temperature difference

/PASS

' Project Settings... - EN139417HY.ctp X
& Pipe Properties X
General |Additional |Seismic |Wind, Snow, lce Other |[Dynamic | Pipe
) - 1516 Pipe is Buried
[] automatically Insert Caps in Free End Nodes
Name
_ Main ' Additional [Soil
Anchor Coeffident by Default 1
Weld Quality Factors
Mumber of Cycles EN 13941 Hanger Allowable Rotation, ©
Weld Strength Factor, E 1
Transmission Pipelines: 100 Spring Hanger: 0
Distribution Pipelines: 250 Rigid Hanger: 0
House connections: 1000 Constant Hanger: 0 !
iping Size Specification 'EN - Safety Factor ym 1
i e —
PUR Insulation Jacket Code oeoR—N—f—« || Project Class A -
GOST 30732-2008 1 I
Chinese Mational 5t3
LOGSTOR. s
POWERPIPE RrETETE House [, 5
+GF+ Urecon Transmission
HTN Z Distribution
P

Table 14 — Equivalent full action cycles for m = 4 and AT o= 110 °C

Character of pipeline

Number of full action cycles

30 years operation

50 years operation

Transmission pipelines

100to 250

170 to 420

Distribution pipelines

250to 500

420 to 840

House connections

1000 to 2500

1700 to 4200

; analysis

7




PASS/Start-Prof | Stress Analysis

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

/PASS




PASS/Start-Prof | Stress Analysis

Soil is modeled as discrete

springs around pipe perimeter. (0 | Z 4 144 s
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

/PASS
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Calculate And Check Stresses In Polyurethane Insulation (EN 139417.3.1, 7.3.2, EN 253).
Check Stresses from Surface Vehicle Loads

Tputl Window Help

G Piping Stress L Input /VIB Stress insul GI

& Insulation Stress ’ Operating Mode

Qu Seismic Stress (Abomﬂ'tﬁ\ 1"Main mode’ M

G Flaw Stress \ Object Start Tangent stress, (MPa) | Equivalent stress, (MPa)

Load and Displacement in Restraints nE;dde hoop | allow- axial allow- calcu- allow-

&4 Restraint Loads direction | able | direction | able lated

4 Mozzle and Equipment Loads Buried pipe 1 0.04 0.07 0.02 0.04

A Displacements 2531 0.04 0.07 0.02 0.04

iz Expansion Joint Deformations Welding Tee 2531 0.04 0.07 0.02 0.04

%@ Iternal Forces & Moments Buried pipe 25731 0.04 0.07 0.02 0.04

?=  Selected Springs 325 0.04 0.07 0.02 0.04

2L  Selected Constant Effort Springs Buried pipe 325 0.04 0.07 0.02 0.04

@ Buckling Check of Pipe Wall :

¥ Flange Leakage Check l l l 1 l l l 1
Output 3D View Ctrl+H / V4

| Error & Warning Messages . .

L2 i L2 L
CRT RT T T 17 N T 7 T O 2

N




PASS/Start-Prof | Stress Analysis

Pipe and Insulation Strength Against the Surface Heavy Truck Loading

P

o 3P

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

S

h;
L Y T xR

{H]Trubodetall @

Project tree... 2 ox
Data 08-05-2020

Object Number

Code

CI)/T 81-2013 Heating network (China) -

P P
U2 2 L
9 _q
I ¥ - K R
p V. S

& Pipe. Above ground
&8 Pipe. Buried
-4 Wall thickness analysis.: 0
< Stability analysis.: 0
# Pipe elongation: 0
0 nsulation strength: 0
#% Long-radius bend stability: 0
@8 Pipe strength against surface load: 1
&P Bend
ok Tee
B Reducer
o cap
~j+ Expansion joint
=\, L, Z-, U-shaped pipe loops. Above-ground or trench
=\, L, Z-, U-shaped pipe loops. Above-ground and tren
# L-, Z-, U-shaped pipe loaps. Buried

Outside Diameter, D
Pipe Wall Thickness, 5
Ambient Temperature
Operating Temperature
Pipe Weight

Fluid Weight

Insulation Weight

Operating Pressure

Material

Surface load
Type

Aule load, P

Distributed load, q
Soil

Backfill Soil Code
Foundation Seil Code

Output
Depth. Z

Single force

1000

06

01

mm

mm

kaf/m
kaf/m
kaf/m
MPa

kaf

kgf/m

STRENGTH CONDITIONS NOT MET
Equivalert stress, MPa

operation 437.32

allowable 133




PASS/Start-Prof | Stress Analysis

 Pre-heating analysis

L2
. . .
« Singl m t | Datab Dist
INglie use Co ensators analysis + Datapase + bistance
i I
Calculation >
Trubodetall [
Project tree... o
Outer Diameter, D 0 mm
\ / \ / Data 25-05-2020 Wall Thickness, 5 0 mm
Tz Extemal Casing Diameter {0
00 atal Il 0
\%\r T %/ Object Number if absent), Dc o[
Casing wall thickness 0 mm
a cose Depth, Z ]
ﬂ GOST 55596-2013 District heating piping systems (Russia) © O:ztm‘ing Temperature 0 ':;:
AU
= = = o ‘w [=- @ Pipe. Above ground Cold Temperature 0 C
. b) Singl c tor Type 2 Sim co . 5 : ;:ll?t;d;::;:?l;s's‘: 0 Fipe D Fluid Weight Dlnsulahcn
a) Single use Compensator Type 1 ) Single use Compensator Type <) Single use Compensator Type ﬁ Span length analysis.: 0 0 kgf/im 0 kgf/m 0 kgf/m
ﬁ P roje ct Settin gs. - * Fipe. Buried Insulation Type ~ Foamed polyursthans -

-G8 Wall thickness analysis.: 0
e Stability analysis.: 0 Backfill Soil Code
s+ Pipe elongation: 0

Insulation strength: 0
-#% Long-radius bend stability: 0 Operating Pressure 0 kaf/sq.cm
ﬁ Pipe strength against surface load: 0

Foundation Soil Code

General/vﬂdditiunal Fgei.smic rWind, Snow, lce r[hher r[)ynamic ]

Spring and Constant Force Hanger and Support Selection Fipe s Material =
#1111 Flexible pipes
Spring and Constant Force Selection Don't perform - J: Bend Friction Factor 067
H-plly Tee X
o[l Reducer (| Distance between the 0 m
Expansion joints
e Cap

= —.Ln- Expansion joint
-p- Single Use, Analysis of Lmax and locking temperature: 0
=%, L-, Z-, U-shaped pipe loops. Above-ground or trenched install
=4, L-shaped: 0
- Z-shaped: 0

- " Z-shaped nonparallel: 0
-JL U-shaped: 0
-Jfl, |J-shaped external: 0
U U-shaped internal: 0
H-~% L-, Z-, U-shaped pipe loops. Above-ground and trench installz
[=-*% L-, Z-, U-shaped pipe loops. Buried
S | -shaped: 0
,f’ Z-shaped paraliel: 0
ii’ Z-shaped nonparallel: 0
Locking Temperature 55 o @l U-shaped reguiar: 0
ﬁ U-shaped external: 0
- U-shaped internal: 0

Special Analysis: Single Use Compensator \Pre-heating
Analysis Mode




PASS/Start-Prof | Stress Analysis

PASS/START-PROF Automatically calculates networks with single use compensators

ey Project Settings... - x

General Additional Seismic Wind, Snow, lce |Other [Dynamic |

Spring and Constant Force Hanger and Support Selection

Spring and Constant Force Selection Don't perform - - ; ; ; ; . P e i ; ; ; ; #
3 A 1 ) |
A /1 'y , =3
i Axial Single Use Compensator... /]
! I | V77, AT
HilE  Axial Expansion Bellows...
M Axial Slip Joint...
Spedial Analysis: Single Use Compensator\Pre-heating * Fxial Lens Expansion Joint... 5
Analysis Mode =
. |
Locking Temperature 55 °C ? -
¥
[ i — [ —
9— - 8~ — - - ~
2 — L ~ e B -

/PASS
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Automatic Analysis of District Heating Networks Installed with Pre-Heating. Friction

factors can be varied for heating and cooling 2 low ® low
warm/kJ @
. . . N l 4
ﬁ-‘:_e::;’e:t'_::z - o FUH ﬂ’lCthﬂ When heatlng 0 [ | el ki
General -~ Additional Seismic Wind, Snow, lce | Other Dynamic u fu | | frictio n Wh e n N
Spring and Constant Force Hanger and Support Selection p ! . -&G -&U (tt} ‘&G @
Spring and Constant Force Selection Don't perform - COO | I n g A
oka W | S Y loka
loks al lok.B
[A:} symmetrisch, z.B.:
f'"\l . .
Spedial Analysis: Single Use Compensator\Pre-heating @ Unsymmet”SCh, ZB
Analysis Mode Pre-heating e
Pre-heating Temperature &5 =C b] *l OWZ -.! UWZ-_
lown, A A low1, &
Eull fricti H H : low, B warm /&@ low1, B
u riction when neati nNg ——r/ 7 =t N\
. . i
up, half friction when c© C
. @ Ao
cooling
loka [t T, loka |
. lke kalt lok.B
PIPING AND EQUIPMENT @ symmetrisch, z.B.:
ANALYSIS & SIZING SUITE unsymmetrisch B

/PASS



PASS/Start-Prof | Stress Analysis

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

AAxnal force a)
L2 5 L6 A Installation State at Ambient Temperature
A R=0 % Sliding Support

" —>

C

@ 4 F=0 =

g b) o

[0} w Moving direction

a 4 Operation State at Design Temperature * f

© R=F ===

8 5 é-- J we *
] —
7 F=p'W

c) W Residual Strain
pASS/START-pROF 4 Cold State at Ambient Temperature after Cooling Down * 1{ Moving direction
Time R=-F y HP R
> | !
1 ==
- | "
4 F=u*W
L7
i3y LS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS
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Added LOGSTOR, POWERPIPE, +GF+ Urecon Polyurethane Pre-insulated Pipe Jacket

Sizes Database for district heating and district cooling networks

H

Projections/a Om, Om, 1.5m
Diameter x Tk 630 mm X 10 mn
Pipe Material 20

Mill Toleranc O mm

B

Corrosion All 0 mm
Pressure, MPi 1.6 MPa
Test Pressure, 2 MPa
Temperature, 140 °C
Uniform Weit No, 0.133 tf/m, I
B Additional
Weld Quality 1.00
Weld Quality 0.80
Weld Quality 0.90
B Soil
Outer Casing 800 mm

B

Casing thickr 10 mm

B

Depth, m 1.53m, 0m
Consider soil No

Pipe Laying T Open Trench
Backfill Seil C 01
Foundation 5 01

Insulation typ Polyurethane foz
Insulation adl 0.67

Cushion pres Cushions absent

Error and warning messages

Type Node/pipe | Description ‘ Help

Notes Mode:d | (W303) TpyBonpoeog nogHumaeTca Hag onopoii (PaBouee cocToanme) - 1.'Main mode’ ?

Notes MNode:4 | (W303) TpyBonposog nogHumasTca Hag onopoii (PaBouee coctoanme) - 1.'Test mode’ ? |

Outer Casing Diameter

Casing Wall Thickness 10 o[
Consider Soil Movements No -
Start Node (2)

Depth to the pipe Axis 15 m

End Node (12)

Depth to the Pipe Axis 0 m

Soil

Pipe Laying Method Open trench -
Backfil Soil Type o1 =]
Foundation Soil Type 01 l:‘

Insulation and Cushions

Insulation Type Palyurethane foam ©
Insulation adhesion factor 067
H
Cushion Presence Yes - |
oK | | cance | [ Hep |

[45] GRUN. ctp [GOST R 53596-2013] - PASS/Start-Prof 2018 v.04.84 R1 - [GRUN.ctp] [= =] =]
Eile Edit View MNavigation Graphics |[nsert Tools Service Databases Analysis Output  Window Help - & X
DEEHR |23 @ME]: & B8 § e 9 o1 Mnnode AR Es s e AE [+ Al .

& & F Bl s [ S B - F e PR Qe LR K-
Properties ® | R Trubodetall (L Input -
Pipe (2-12) - (g
£l [ pipe Properties X e
B Main e 212 Pipe is Buried B -
StartNode |2
End Node |12 b
MName Main | Additi Sail
Input Type  Projections Properties

M sage¥® gl p g x 24823

3 PUR Insulation Jacket Properties

Codes Type
rOCT 307322006 Change Sefies 1 T
Chinese National Standard I—g‘ Series 2 :
LO OR Series 3

POWERPIPE
+GF+ Urecon

Diameter And Thickness of the Jacket

Type | Do, mm | Dn, mm | Dj, mm |Th,mm
Series 1 26.9 20 90 3 Delete
Series 1 337 25 a0 3
Series 1 42.4 32 110 3 Print
Series 1 433 40 10 3 Bt
Series 1 60.3 50 125 3
Series 1 76.1 65 140 3
Series 1 889 a0 160 3
Series 1 1143 100 200 32
Series 1 135.7 125 225 34
Series 1 168.3 150 250 36

Save | | Close | | Help




PASS/Start-Prof | Code Updates

Updated material database

EN 13480/EN 13941.

Added all piping materials by
EN 10216-1-2013, EN 10216-2-2013,
EN 10216-3-2013, EN 10216-4-2013,
EN 10216-5-2013, EN 10217-1-2019,
EN 10217-1-2019, EN 10217-2-2019,
EN 10217-3-2019, EN 10217-4-2019,
EN 10217-5-2019, EN 10217-6-2019,
EN 10217-7-2014, EN 10220-2002
(2007), EN 10253-2-2007.

Added automatic material
properties selection depending
on wall thickness and
seamless/welding option

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

B materials
Select Material
Code
Manufacturing method

Material

s

=0

|EN 13480-2017/EN 13341-2019 (Metaliic Industrial Piping, Europe)

x] Add..

seamless
1.0345/P235GH

Material: 1.0345/P235GH

Data source
Density

Database can
units are set as MPa for ASME - ksi)

EN 10216-2-2013

7850 kg/m3

Class: Carbon or Low Alloy Steel

only be edited if database fileg are open for editing and if stress

P Yield Tensile

r Th, cm Stress (Rp), Strength (Rm),
o ksi ksi
Pl 34,084 52.214

[ 4 32.633 52.214

¥ 52.214

T=200

eater than 1

Temperature Yield Tensil E‘IjastuifJ Expa Poi SRTt SRTt SRTE SRTt ~ Add
i 2 1 i i i Delete

8 ) ] 0 0 0
212 28717 52.214 28887.637 | 6.611e-006 0.3 0 0 0 0
302 27122 52.214 29333.463 6.804e-006 0.3 0 0 0 1}
392 24.656 52.214 28305.946 |6.986e-006 0.3 0 0 0 0
482 21.756 52.214 28245375 | 7.155e-006 0.3 0 0 0 1}
572 19,145 52.214 27671.460 7.313e-006 0.3 0 0 0 1}
662 17.405 32214 27084493 |7.458e-006 0.3 0 0 0 0
752 16.244 52.214 26484181 | 7.592e-006 0.3 26.397 20450 18.365 17.693
70 16,128 52.214 26362495 | 7.617e-006 0.3 24,076 18.565 16.679 15.809
788 16.012 52.214 26240.228  7.642e-006 0.3 21.901 16.534 14,7584 14.069
2806 15.896 52.214 26117.526 |7.667e-006 0.3 20.015 14.504 12.908 12473 -
824 15.780 32214 25994.389 |7.691e-006 0.3 18130 12,763 11168 10,733
842 15.664 52.214 25870.527 | 7.714e-006 0.3 16.244 11.168 9.572 9.282 hd

Save || OK || Cancel || Hep |

2




PASS/Start-Prof | Features

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
y P

= /!
TR FRULT backfill soil weight

Pl R/ y g
- Y s AN o i i ey Pipe Properties X

P
. 3633-3634 Pipe is Buried

Name

v ¥ ¢J
i £ 3z % : _iain | Additional /S0 |

Properties
Outer Casing Diameter 1652 mm

Casing Wall Thickness 20 mm I:‘

\—/ . . GROUND SURFACE Consider Soil Movements -

SO ALANN LA .
Start Mode (3633)
Depth to the Top of Insulation 1474 m
to the pipe Axis L
il Mov xyz o | B

(A) ACTUAL GEOMETRY

LA

UPLIFT RESISTANCE

End Node (3634)

HEAVE FORCES Depthto the Top of Insulation  1.474

m
[leoth to the Dine Sy 1 fent
i | —
J? Soil Movementxy.z 0 ] 0 m
------------------------------------------------- T
PIPELINE ORIGINAL PIPE ELEVATION /
et TS D e
Sail
Pipe Laying Method Open trench
Backiil Soil Type [T} =]
Foundation Soil Type 04 I:‘
Insulation and Cushions
L Insulation Type Polyurethane foam -
A Insulation adhesion factor 067 IA
PIPING AND EQUIPMENT Ul e e % = ==

ANALYSIS & SIZING SUITE

/PASS

4 0K||Cance|||Hap|i
u




PASS/Start-Prof | Features

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

/PASS

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

GB 50032 (China) P e TP o o )
GB 50470 (Chlna) B =i ,
SNiP 2.05.06-85 (Russia) G e

L 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)

| P11

Rayleigh Wave

PIPING AND EQUIPMENT > z ; S ,
ANALYSIS & SIZING SUITE S - ZEL T




PASS/Start-Prof | Features

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

iy Project Settings... - 1snip.ctp

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

Analyze seismic acceleration code User defined Acceleration

Horizontal Acceleration (X) 1 G's
Horizontal Acceleration (Y) 1 G's
Vertical Acceleration (Z) 0.7 G's

]
Perform Buried Pipeline Seismic Wave Propagation Analysis

AsCE 2001(ALA [ =]
SNiPSP/GOST | |
ASCE 200 1(ALA)
GB 50032

B 50470

Buried Pipeline Seismic Analysis Code

Characteristic Period of Ground Mation in
pipe buried site

sec

Cancel

Help




PASS/Start-Prof | Features

Initial Soil and Pipeline Condition

Soil and Pipeline Deformed Shape During P-Wave Passing
D, =38em D, = 3.8cm Pipe Pipeline-Soil Friction
T 1 IIIIIHl# ¢: }.\l [T T 15 ¢ #IHIJIJ I . 0 Y O
I I I I gl N o O I 1 O 2 O N O I
L 5 1 A 0 8 111 L W A 7 A1 W W o
- .
A Y W O A Y YV Y 0 O L A A Y A A Y Y Y L Y
N I N T 1 Y 0 O I
NN N N T 1 Y A O
<4— —> i <4— —> . Soi D|spla_cements
— = & e
—_0 R — i
P D, =38cu Pipeline Strain
B Compression Compression B
- —or T~ = R S
— ] - ' —_ B — -
Tension Tension Tension

P-Wave Length

: .
g J— _ 2 : o
// Dmsx 3.8cm D}ms — VP FTF - 0}007 cm s
L 12864
Soil Dlsplacementfs’// \ e
—— 20
_,-/ \“““- *‘/
: ! . - T :
: : : //T ) \\ :
: : : / ension :
b) : Soil Strain \ , £, (x)
: : " N S
N Compression S 5 Compressmn e

S g (¥)

o= V;“ E= 4800kg em’

F’lpelme Strain \Nllhout High Fnctlon

““HMMMHHH e WHHHHWMW

3-_,:- Frlctlon force

S o (¥)

F’|pe||ne Strain Wllhout Low Fnctlon

G o (X)




PASS/Start-Prof | Features

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

—> <+
Do = 3.8 D, =3.8cm Pipeline-Soil Friction
ﬁ---c O . '}---ﬁ
L P PP PR B P E L L L F L TR L L L L L L LA L LT E L L )
R SRR AAVNE] | AU LR N W R R (LR
| §A = T =[.00m
III CIF i
i K X
\,r-!_. N
e
i Y
H (o N N
| i
] Soil Pipeline

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS



PASS/Start-Prof | Features

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

D
£ = tmax (min(sﬁ, Ef,.); Epm‘”) cOS @

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

the stress analysis procedure in START-PROF software.

km/s

km/s

@ — Incline angle of the pipe. 0 for horizontal pipe, 90 for vertical pipe
D — Pipe diameter, m
£, — Maximum axial strain from P-, S-, R-waves

Maximum strain from P-wave friction forces is

A—Wave length, m
A=05C;
So maximum strain caused bv friction from P-, S-, R-waves is

(050 L 0.5C L 0.5C T”)
e, = max | 0. —; 0. — 0.
fr F4EA S4EA RaEA

Pz — Maximum curvature from P-, 5-, R-waves

g g
2 = max e =3 >
max ( (Cp)' (CEJ_ (CR)_
V, — Peak ground velocity. m/s. Specified by user in pipe properties

03854, A4 A )

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, - ¢) [}'HZHDG (

cos® a — K sin® cz)} + D, we
0.274  0.695

w=0608—-0123c - ———+ ——
c2+1 3+1
¢ — Soil cohesion

Cp — Apparent P-wave propagation velocity, m/s. Specified by user in START-PROF pipe properties. Default value 2
C; — Apparent S-wave propagation velocity, m/s. Specified by user in START-PROF pipe properties. Default value 1

Cr — Apparent R-wave propagation velocity, m/s

Rayleigh wave velocity is equal to Cp = kC,. where k is obtained from the equation
1pe gt L=
g 1-v 1-v
Depending on Poisson’s ratio values the &k values are within 0.92 < k < 0.95 We approximatelv assume that k = 0.92

Cyp ™ 0.92C;

e Pipe Properties
Fipe 160-180 Pipe is Buried
MName

Main | Additional | Soil Seismic

Piping Location

Aboveground/in Underground Channel/On Low

Restraints Installation

QOverpass/On the Stand/At the First Floor and Above

Installation

Automatic Calculation of Kpsi

Factorto Account for the Ability to
Dissipate Energy, Kpsi 1.48

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

Peak Ground Velecity, Vg 01 m/s
Peak Ground Acceleration, Ag 4 mis2
Apparent Propagation Velocty . Ca 120 mis
Shear Wave Velocity, Cz 60 m/s
QK Cancel Help

_— — A4
“\_\ -
MZ \\kk,__,)l-/
o 1
N I
N2 A A
—
/// \\\ \]L
\ ’/
-\-7-‘—77 77'_)7_/
A
& P
N T .
N NN/

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

GE 50470

SeC



PASS/Start-Prof | Features

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 . L
ode sl | Allow | % I | Allow | % Compression strain limit
Buried pipe 9 515.60 965.27 534 0.2009 0.2939 63.4 t pD 2
075 0.50] — |—0.0025+3000| —
3 515.58 965.27 534 0.2000 0.2939 63.4 e 2Et
Buried pipe 8 510.81 965.27 52.9 0.1985 |E, 201051.12 MPa
9 515.60 965.27 534 0.2009 |[=a]=0.75(0.5t/0-0.0025+ 3000(PD/(2E))"), 0.002839 D
. . D=
Buried pipe T 490,91 965.27 50.9 0.1884  |[za]%, 0.2939 1 3 I:D D }
o g1 o1 N&ER 717 510 n1nos nonan T & E .
L Input /V'Strests Q]
Operating Mode Show Eguations Stress Range from Operation to Cold
Maximum M Add Axial Force and Torsion Stress
Object Start Hoop Primary Loads Primary85econdary 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 | F*Sy | % | sl | FSy | % | Seq | FSy | % | sl | F*Sy | % Se | Sa | % 5l | Allow | % I | Allow | %
Buried pipe 9 85 | 173.75 | 489 2462 | 180.99  13.6 217.18 | 70.9 21718 | 31.8 | 93.61 217,18 43.1 515.60 965.27 534 0.2009 0.2939 68.4
3 85 | 173.75 | 489 2462 | 180.99 | 136 | 154 | 21718 | 70.9 69 | 21718 | 31.8 | 9361 217,18 43.1 515.58 965.27 534 0.2009 0.2939 68.4
Buried pipe 8 85 | 173.75 | 489 2469 | 180.99 | 13.6 | 153.55 | 217.18 | 70.7 | 6855 | 217.18 | 316 | 93.23 217,18 42.9 510,81 965.27 529 0.1985 0.2939 67.5
9 85 | 173.75 | 489 2462 | 180.99 | 136 | 154 | 217.18 | 70.9 69 | 217.18 | 31.8 | 9361 217.18 43.1 515.60 965.27 534 0.2009 0.2939 68.4
Buried pipe 7 85 | 173.75 | 489 2498 | 180.99 | 13.8 | 151.70 | 217.18 | 69.9 | 66.70 | 217.18 | 30.7 | 91.60 217.18 42.2 430,91 965.27 50.9 0.1884 0.2939 64.1
8 85 | 173.75 | 489 2469 | 180.99 | 13.6 | 153.55 | 217.18 | 70.7 | 6855 | 217.18 | 316 | 93.23 217.18 42.9 510,81 965.27 52.9 0.1985 0.2939 67.5
Long Radius Pipe Bend 2 85 | 173.75 | 489 35.27 | 180.99 | 19.5 | 204.13 | 217.18 | 94.0 | 119.13 | 217.18 | 549 | 8497 217.18 39.1 732,51 965.27 759 0.1589 0.2939 54.1
Buried pipe 2 85 | 173.75 | 489 30.03 | 180.99 | 16.6 | 169.99 | 217.18 | 78.3 | 84.99 | 217.18 | 39.1 8491 217.18 39.1 568.23 965.27 589 0.1588 0.2939 54.0
7 85 | 173.75 | 489 24.98 | 180.99 | 13.8 | 151.70 | 217.18 | 69.9 | 66.70 | 217.18 | 30.7 | 91.60 217.18 422 Ldonod  GRRUT  SNG ndasd  Gacan fd ]




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

“Ba  ale W

: Y e e e e  —

« Fast and Easy Existing Model
Modification

.;

* 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

- . . N4

3
N HIR:
. R = Tz
g B 54 ¥ £
R SR e il &

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

&' Pipe Properties X [ pipe Properties
Fi Pi
— 23 Pipe is Buried e 23 Pipe is Buried
MName Name
‘ Main | Additicnal | Soil Main Additional  Soil
— .
Projections Cylindrical
Pipe Length 294 m B Length in XY plane 294
DX 4345557 m DZ 0 m
DY -29.07707 |m / Angle With X Avs 815 °
Dz i m Angle With Y Axis Bl ss 2
N=
Properties l y> Properties
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/sq.cm Pressure 638 kgf/sq.cm
Temperature 14 T Temperature 14 T
est Bressne 7 kaf/sq.cm Test Pressure 7 kgf/zq.cm
Uriform Weight Uniform Weight
[ Auto Pipe Weight [ Auto Weight Insulation [ Auto Pipe Weight [ Auto Weight Insulation
Pipe 10299 kai/m D Pipe 10295 | kgf/m D
Insulation 0 kaf/m Insulation 0 kgf/m -
Fluid 18.34 kaf /m e 18.34 L
Fluid Density 8839  |kg/m3 Fluid Densty 835 ka/m3
Ok | | Cancel | | Heb OK | | Cancel | | Hep




PASS/Start-Prof | Piping Model Creation

o [ Node Object Properties ® (' Node Object Properties
Bend Object =
E{E| Flexibiity ). 0.161 SIF
lexibility Factor {i), 9859
SIF: io=2.369, ii= 2.843, it=1.000, ia= 1.00(
] Name
] Name
Radius, R Manual - 300 mm
Radius, R Long - 305 mm
[[] Get Properties From Matching Pipe
Get Properties From Matching Fipe Caleulate Weight Automatically
Calculate Weight Automatically Material AEA .
Material -
ena GilLae Manufacturing Technology Seamless -
Manufacturing Technology  Seamless - Weight 148 kg
Weight 151 kaf Weld Quality Factar, E 1
Weld Guality Factor, E 1l
Flanges on Bend Ends
Flanges on Bend Ends no - Wall Thickness, tn mm
Wall Thickness, tn mm LT %
Mill Tolerance % Corrosion Allowance 09 mm
Comosion Allowance 09 mm
oK || Cacel | Hep
oK || Cancd || Hep
Databases | Analysis Output  Win
& Materials Library... J—
L l
p [@ | Variable Springs... H ] ' Forged Elbow ' o
i
°| B Constant Springs...
1 2| soi @ PipeBend.. s -
oIS @ sends X
. - -
@ Insulation... & Miter Bend (Closely Spaced)... -
. . Mill Mill il ~ add
i E}(pEHSIOHJOIHtS... oo Angle, | Diameter, | DN, | NP, Thickness, | Tollerance | Tollerance | Tollerance | Radius, | Weight, | Ovalization Standard
E aterial Size g b 2 > | schedule 4 " s Radius Type | *¢ = £
) mm | mm | i mm Cen:rvr\‘ma o'unswr:a |r:‘.'dna mm g actor roup. ' Weldlng Elbﬂw... |
= Pipes... <ot set> ASMEBIES-2012  <notset>  90-603 |9 603 0 2 105 0 0 0 o 7% 05 0 long ASME D
<not set> ASMEE168-2012  <notset>  90-003 (90 603 0 |2 xs ) o o [ % om0 long ASME a— - -
ﬁ Eends... <not set> ASMEB169-2012 | <notset>  |90-60.3 |30 603 0 |2 160 0 0 0 o % 15 0 long ASME LDﬂg Rad”..ls P|p‘E EEﬂd...
<notset> ASMEB16S-2012 | <notset>  90-003 (%0 (603 ENEE 140 0 [} ) ) % 0 0 long ASME
a Tees... <not set> ASMEB169-2012  <notset> 90603 (90 603 0 |2 120 0 o 0 o 76 o 0 long ASME == = “
- <not set> ASMEE169-2012  <notset> 4573 |45 |7 65 212 2 0 0 0 0 s 0 0 long ASME e prEEtrESSEd PlpE E-Erld...
ii Reducers. <not set> ASMEB169-2012  <notset>  45-T3 AR 65 212 120 0 0 0 o 95 o 0 long ASME :Dj:
= <notset> ASMEB16S-2012 | <notset> 4573 |45 |B 65 212 60 0 o ) ) s 0 0 long ASME - - -
% Flanger <not set> ASMEB169-2012  <notsets 4573 5B 65 212 80S 0 0 0 o 9% 1 0 long ASME ' M|tEr _I[Hﬂt fWIdEhf Spaced]“.
Sunr P P V7 T P —TTR—r— Fra—rev-w—res - - - - Pr—r— T — YTV v .
K/
PASS | Gasket.. e e [ | WA Mon-standard Bend...
Insulation Jacket... el -



PASS/Start-Prof | Piping Model Creation

/PASS

.
- I ee O bJ ect ' Node Object Properties X
-
- Welded Stubin (Fabricated Tee)
F o h). 0.155
rio=3.116,ii= 2.587, it= 1.000, ia= 1.000
Welding Tee... T L L o .
lia g [ — 1 Frio=3.116,ii= 2587, = 1.000, ia= 1000
* Fabricated (Reinforced/Unreinforced)... TI, | TI,
h Pad Saddle
e Stub-in..
B ] Name
s Extruded Outlet...
i Weldolet (Branch Welded-on Fitting)...
= Sweepolet (Welded-in Contour Insert)... []
b | Plastic Tee...
[ -
= Mon-standard Tee... | Weld Quality Factor , E 1
T W D
o Project Settings... - Ex4-Pump.ctp X
ss, tr [ mm
General F\dditional Seismic 'Wind, Snow, Ice |Other  Dynamic ]
Description
Piping Type:
Al - [ ok || caned | Hb |
Stress Analysis Code:
ASME B31.3-2018 Process Piping (USA) -
[] Use Eh for Support Loads
% Node Object Properties
ez SremTEte Welded Siubin (Fabricated Tee)
[ stress Range from Operation to Cold Ry =TSR I
0= 3. = L= 4. La= 1.
Use ASME B311 5IFs and k-factors F:io=16.383.ii= 3.838. t= 4.433.ia= 1.000
[ Masimum f=1.2 L i
Il fe,
Pad Saddle
& Tees X
[1 Name
Type
Header | Branch ~ add
Header Branch Header Branch " Crotch | Crotch
Manufacturing Technology Standard Material G | | || TR | EerEiei He“f’ LES B””j" NPS. | Schedule | Thickness, | Thickness, [ . Mill O || Rl | s, || i Wﬁk‘g”‘ Stg’“’“’
mm mm mm i n n o | Tollerance, | Tollerance, | mm i i q roup
mm mm
<not set> ASME B16.9-2012 <not set> 422-213 422 213 32 15 11/4 172 30 0 0 0 0 9% 48 0 0 ASME
<not set> ASME B16.9-2012 <not set> 42.2-213 422 23 32 15 1174 172 60 0 0 0 0 9% 48 0 0 ASME D e N Ffadorpemole B
<not set> ASME B16.9-2012 <not set> 42.2-26.7 422 26.7 32 20 11/4 3/4 120 0 0 0 0 9% 48 0 0 ASME B
<not set> ASME B16.9-2012 <not set> 42.2-26.7 422 26.7 32 20 11/4 3/4 100 0 0 0 0 96 43 0 0 ASME Weld QLIEIH)’ Factor , E 1
<not set> ASME B16.9-2012 <not set> 42.2-26.7 422 26.7 32 20 1174 3/4 160 0 0 0 0 96 48 0 0 ASME
<not set> ASME B16.9-2012 <not set> 42.2-26.7 422 26.7 32 20 1174 3/4 140 0 0 0 0 9% 48 0 0 ASME o Pad
<not set> ASME B16.9-2012 <not set> 42.2-26.7 422 26.7 32 20 1174 3/4 XS 0 0 0 0 9% 48 0 1 ASME ‘Wall Thickness, tr i) mm
<not set> ASME B16.9-2012 <not set> 422-26.7 422 26.7 32 20 11/4 3/4 10 0 0 0 0 96 43 0 0 ASME '
<not set> ASME B16.9-2012 <not set> 42.2-26.7 422 26.7 32 20 11/4 3/4 108 0 0 0 o 96 48 0 o ASME
.
. P S ——— prm— - - . - . N P —— N
Only first 300 sh
= — ok s || i




PASS/Start-Prof | Piping Moc

el Creation

BB Concentric Reducer...

By Eccentric Reducer...

Reducer Object

' Node Object Properties

Concentric Reducer

ASME B31J

<not set> ASME B16.9-2012 <not set>
“not set> ASME B16.9-2012 <not set>
<not set> ASME B16.9-2012 <not set>
<not set> ASME B16.9-2012 <not set>
<not set> ASME B16.9-2012 <not set>
<not set> ASME B16.9-2012 <not set>
<not set> ASME B16.9-2012 <not set>

<not set>

20-10
20-10
20-10
20-10
20-10
20-10
20-10
20-10

173 20 10 3/4 3/8 30 0
173 20 10 34 3/8 38 0
173 20 10 34 3/8 20 0
173 20 10 /4 3/8 10 0
173 20 10 3/4 3/8 105 0
173 20 10 /4 3/8 405 0
173 20 10 34 3/8 120 0
173 20 10 /4 3/8 160 0

NI I I

l| D ] Name Mepexon koHuenTpyseckii K-21510-1.
Get Properties From Matching Pipe
Calculate Weight Automatically
Material AT06 A =
Weld Quality Factor, E 1
Maximum Diameter, D1 219 mm
Thickness, T1 6 mm
Minimum Diameter, D2 155 mm
Thickness, T2 5 mm
Cone Length, L 122 mm
Radius, r2 0 mm
Length, L2 o mm
Weight 3 kgt
OK || cancel || Heb
[ Reducers b
Type concentric T
Diameter max., | Diameter min. B Nominal | yps ay, | ps min, Thickness at Dmax, | Thickness at Dmin, | T HMM T HMM Full Length, | Cone Length, “ Al
Manufacturing Technalagy Standard Material Size T "™ | Diameter max, | Diameter min, | o | | Schedule - g . e gt i
mm mm " ’

o o oo o o oo
o o oo o o oo
B e EE s

<not set> ASME 816.9-2012
D <
ASS Only first 300 rows are shown
To see ther rows pease use flters

o Project Settings... - Ex4-Pump.ctp

General |Additional [Seismic |Wind, Snow, lce [Other |Dynamic |

Description

Piping Type:
Al
Stress Analysis Code:

ASME B31.3-2018 Process Piping (USA)

] Use Eh for Support Loads

Liberal Stress Allowable
[[] stress Range from Operation to Cold

Use ASME B311 SIFs and k-factors

[ Maximum f=1.2




PASS/Start-Prof | Piping Model Creation

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

Valve Object

[ Node Object Properties

Walve

[ Name

Length 400
Weight 176.4

Flange Leakage Check

Leakage Check Method
Fange Code
Gasket Efective Diameter, G

Mominal Pressure PN / Class

Material Group

mm

Ibf

Yesttwo flanges) -

Kellogg / Eq. PressL ~
ASME B165/B164 ~

210 ]

3["] -
I - |
[ ok || Cancel || Heb |

Automatic Flange Leakage

Check




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*

¢ etc.

>

[ Node Object Properties X
Pump API 6104150 13705

] Mame l:'

Material of Pump 20 -
Temperature of Pump 50 T
Manufacturer Allowable Mutltiplier 1
Table Mozzle Loading Factor 2
Schaft Auds X -
Pump Center Coordinate from Node 742 -
DX oy Dz
0 mm 2500 mm 0 mm
Remove Restraints for Hanger Selection
Dont Remove -
Suction Node
742 - Side =[] Set Loads
Discharge Node
715 ~ Side » [ Set Loads
OK || cacel || Hep

a} The individual component forces and moments acting on each pump nozze flange shall not exceed the
range specified in Table 5 (T4) by a factor of more than 2.

b} The resultant applied force (Frga, Frpa) @nd the resultant applied moment (Mggas, Mgpa) acting on each
pump-nozzle flange shall satisfy the appropriate as given in E (F.1)and (F.2)
Frsall15 % Frsrall + [Mrsal(1,5 = Mpgrall <2 (F.1)
Frpa (1,52 Frorall + [Mapall1.5 % Mpgrall <2 (F.2)

c) The applied component forces and moments acting on each pump nozzle flange shall be translated to the
centre of the pump. The magnitude of the resultant applied force, Fe,, the resultant applied moment, Mpgea,
and the applied moment shall be limited by Equations (F.3) to (F.5). (The sign comvention shown in
Figures 21 through 25 and the right-hand rule should be used in evaluating these equations.)

Frea< 1.5(Frsta + Frota) (F.3)

Mycal < 20(MysTa+ Mynma) (F4)

Mrea = 1,5(Mrsta + Mrota) (F.5)
where

Froa™ [Fxcal + (Fyeal + (FzeaFIP#2
where

Fyea=Fusa* Fyoa

Fyea = Fysa + Froa

Frea= Fzsa+ Faa

Mrca = [(Mical + (Mycal + (MzcaPI%®

where
Myca = Mysa + Mypa — [FysaN=5) + (FypaleD) - (Fzsa) (5] - (Fzpal»DIV1 000
Myca= Mysa + Mypa + [Fxsal=8) + (FxpalzD) - (Fzsal(x8) - (FzpaXxD)V1 000

Mzca = Mzsa+ Mepa = [(FxsalS) = (FroalpD) = (FrsalxS) - (Fyoa D1 000

L Input ./El]uipment =]

Operating Made Load Case Show Equations
1 'main mode’ {0) - | Operating W+P+T - [7]
Object Start Type DM, mm | Frad, N | Fcir, N | Fleng N | FR, N | Mrad, N.m | Mcir, Nem | Mlong, Mem | MR, Mem | Sum | Notes
End
node
Pump API 610/1S0 13709 | Node (1) | Suction, Side 200 -7333 | 5887 31050 -2626.53 4598.20 19057.39
9780 | 6220 - 6920 3520 - 7060 4710

Mode (3) | Discharge, Side = 200 - 173 0 1440505 0 28.39 28,39 --
6220 7560 | 6920 3520 5160 7060 4710
Summary Loads 1433173 714 29592 - -2626.53 3310290 7657.21

-| [My_sum]=2([MradT1] + [MradT2])=2"(1760= 1760)= 7040 Non




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 Rl e
Output | Window Help
%' Node Object Properties * G Piping Stress
Urniversal Expansion Joint 60: Insulation Stress
] MName I:I )
@. Seismic Stress (Aboveground)
Thrust Area 241234 s0.mm -
G Flaw Stress
foxial Flexibility D045:
o 2 mm/N Load and Displacement in Restraints
AMlowable Axal M ent
owable fua Hovem 40 mm 44 Restraint Loads )
Rotational Flexibilty 0.33405 “Afm $H Nozzle and Equipment Loads ‘a‘-. p‘ |}1 5| |}1 ﬂ|
Allowable Rotation 10 N A Displacements - ~ N E‘ ]-
= s LY LY
Lateral Flexibility 0.0044 mm/N 1 Expansion Joint Deformations [ B ] [ '9] [ A ]
Allowable Lateral Movement mm B Iternal Forces 8 Moments
7= Selected Spri
Use Torsion Flexibility =] =SECeCERInE
. L Selected Constant Effort Springs
Torsion Flexibility 0.34332 Afm i i
@3 Buckling Check of Pipe Wall
Allowable Torsion Rotation 1
*¥  Flange Leakage Check
% Output 30 Vi Ctrl+H
OK || Cancd || Heb | \ HEpE =L SIE ”
* ' % Error & Warning Messages
Lilnput . /"[3 Def exp @ \
Operating Mode Load Case Axis
11BN D) - Operating W+P=T - Local axis (Design/Alowable) -
Mode Number Type | Local axis Axial, (mm) | Allowable, (mm) | Shear, (mm) | Allowable, (mm) | Angular, (%) | Allowable, (%) | Torsion, (%) | Allowable, ("N‘ Summary | Notes
Untied Expansicn Joint Pipe3-12 241 50 1.22 15 9.59131 10 -2.05119 Mo 1
PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE 13 Tersion Expansion Joint Pipe5-13 0 Mo 0 Mo 0 Mo 13.9229 51.5662 0.27
15 Torsion Expansion Joint Pipe7-15 0 MNao 0 No 0 No 10,1299 51,5662 0.20
21 Tersion Expansion Joint Pipe 19 - 21 0 Mo 0 No 0 No -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

Torsion Expansion Joint
1 Mame | y . :- E Angular Gimbal...
C . o i SLIP-TYPE EXPANSION JOINT
Friction Moment 0 kaf-cm ' \ ’ v -l T * 2 Angular Torsion...
T T s i = ; ; t lange bolts
Allowable Rotation 0 * A4 : ¥ - 5 | ] \
i P ! Pipe 2 pe 1 slidss in pipe
1% ' :.. . e d S N g
i ;s FepA+ F=pA+mV
: % . e f B z Packing Pressure + momentum
(8K | Cancel || Hep P Pl e / \ Y \ o
- - \ S Flange bol
' 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
LOK T | Cancel || Heb




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



PASS/Start-Prof | Piping Model Creation

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

- r r (- ' ' I -

Test Pressure 0 MPa
Uniform Weight
Calculate Pipe Weight Automatically
Pipe 179.98 kgiim ||
Insulation 49_31 kgtim | [3]
Fluid L (1474 legf /m
o Insulation Thickness 50 mm
Fiuid Density 1000 ka/m3
Insulation Density 800 kafm3
Cladding Thickness 10 mm
| oK ‘ | Cancel ‘ | Help | Cladding Density 1500 kg/m3
|
Lining Thickness o mm
Lining Density kg/m3

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS




PASS/Start-Prof | Piping Model Creation

Guide (Single-Direction]...
Guide (Double-Direction)...

/PASS

Automatic Variable
Spring Selection
Automatic Constant
Spring Selection

foi il 31 H X

4

L

Guide Support

Anchor

Hinged Anchor

/

Y

R -

PIPING AND EQUIF ]
ANALYSIS & SIZING

% Node Object Properties
Anchor fixed)

] Name

Allowable Loads
[ Load Along Local Axes

X o Ibf
oo Ibf
FZ 1o Ibf
Mx 0 kgf-m
MY 0 kgfm
MZ D kgfm

*F Node Object Properties
Hinged Anchor

Allowable Loads
[ Loads in Local Coordinates

X0 Ibf
P Ibf
FZ g Ibf

I Node Object Properties

Double-direction Guide

[1 Name

Friction Factor 0.3

Use Gaps

Lateral Gaps 0 mm
Gap Upwards 0 mm

Check Allowable Loads

Allowable Loads
[ Loads in Local Coordinates

FX 0 bt
Fro0 bt
FZ 0 Ibf

-

Help

Spring Hanger

\.

Spring Support

1

\

Constant Hanger

1
o

 Node Object Properties

Spring Hanger

[ Name
Number of rods 1
Load Range 25

Alowable Load Safety Factor q

G;.

Hanger Operation Load 0 bt
Flexibilty of one spring 0 -
assembl
e T
assembly m
Test State Locked M
[Rod Lergh 3 - I /
OK || Cancel || Hep
% Node Object Properties
Spring Support
Number of supports 1
Load range 25 %
Allowable Load Safety Factor |1
Resiraint Operation Load Ibf
Flexdbiity of one spring 0 o
assembly
Semcreemis b o
assembly
Test State Locked d
| Fcton Factor 03 |

[ Node Object Properties

Constant Hanger

[ Name
Number of rods 1
Farce Alang Z A 0 b
Rod Length 0 n
Test State [locked |

Locked

Unlocked

[ ok || cancal || Hep

Naarxd
Fvy

&£
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Custom Non-Standard Restraint Object

Mon-standard Restraint *
[ name | |
EoprEE Precompression Spring, X | 0 Ibf Test State Local Axesof the Ppipe o 2 o5 -
Precompression Spring, i Ibf Unlocked - Check Allowable Loads
Precompression Spring, Z 1] Ibf Use Gaps
Linear restraints
Local Restraint Direction Flexibility, Rod Length, § Frict. Factor Gap +, Gap -, Allowable Load,
Axes mm,lbf m mm mm Ibf
1. rigid two-sided - +¥Ym Horizontal E| 0 0 0.3 0 0 0
2. rigid one-sided - -Zm VerfHorz  + EI o 0 0.3 0 1] a
3. none - other - EI 0 0 0 0 ] 1}
Rotational restraints | G
Local Restraint Direction Flexibility, Allowable Load,
Axes Around Axis = fkgfm kgf-m
4, rigid two-sided - O 4+ - E 0 il
5. none - other - EI 0 1}
6. none - other s EI 0 1}

0K | | Cancel | | Help

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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To specify support movement, just add displacement object to the support object

- I

[ Mode Properties X

Node 32 I:l [] Name

Description

[] Base Mode of Segment o ] ) i
X: 5577 n v0 . z[o I &= | Cold Spring (Precompression)... i
[} .
== | Cold Spring (Prestretch]... = -
- Deformation |Restizint Mowve and Rotate Restraint... e
Restraint Movement
From Equipment Themal Expansion in Hot State ——————————— | L (] - - . . 1
DX oY 0z AX RY Rz =2 Relative Rotational Displacement in Node... ]
(= (2] =] . ) ) (%] . . . .
2 3 N 5 c == Relative Linear Displacement in Mode...
32 i .
From Equipment Themal Expansion in Test State ——— R .
DX oY 0z RX RY Rz Seismic &Anchor Movement...
cm cm cm : : :
0 1] 0 0 1] 0
From Cther Influences in Al States ———————————————————— | L
DX DY Dz RX RY RZ
o o o . : !
0 0 0 0 0 0

OK || Cancel || Help

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE



PASS/Start-Prof | Piping Model Creation

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

:E Cold Spring (Precompression]...

== | Cold Spring (Prestretch]... \
Move and Rotate Restraint...

=2 Relative Rotational Displacement in Node™

_*i Relative Linear Displacement in Mode... \
Seismic &nchor Movement... \

[ﬁ Mode Object Properties
Cold Spring (Prestretch)
Digplacement of Fipe Ends

A

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS

the node

Also pre-compression, and
relative rotational or linear

a) | |

.......................

b) | o displacements of the pipe ends
c) | S T = S
[ Node Object Properties X
Rotation Deformation in the Node
Mutual Displacement of Pipe Ends
Relative to the Node Mode (29)
Around X Axis 2
+ . Around Y Axis 1 °
B C
Around Z Axis :
| OK || Cancel || Hep
A EAZ PPy Pz e I'C T
; *:+"L"E:‘7 +:'f--. (% Node Object Properties »
A B - Ax A B Linear Deformation in the Node
Mutual Displacements of Pipe Ends
c) :_‘,j Relative to node Node (29)
@ Py Py Along X Axis 0 mm
é:l'LC Mong Y Axis 0 mm
AL Along Z Axis 0 mm




PASS/Start-Prof | START-Elements

- E Trubodetald &3

Pipe wall thickness calculator I
. Outer Diameter, D 0 mm
and bend wall thickness oote 1506202 B 0 -
calculator for all codes ObjectNomber i . -
Code Cormosion Allowance o mm
EM 13941-2015 District heating piping systemz -
[=-@ @ Pipe. Above ground
Yol thidmess analysis.: 0
Bend Factor 'E 1 —
AP Pipe Bend. Wall thidkness analysis.: 0
Reducer
B Forged concentric reducer, Wall thick
- Forged eccentric reducer. Wall thickn
Material T
Pipe Blectric-welded -
() Operating Pressure 0 kaf/=q.cm
(®) Wal Thickness, 5 0 mm

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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Pipe Span Length Analysis

Longitudinal Stability Analysis

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS

/ @ Trubodetall (3
Project tree... Outtside Diameter, D 0 mm
Pipe Wall Thickness, S 0 mm
Data 03-06-2020
Mill Tolerance 0 mm
Object Number
Comosion Allowance o Lo
Code
Operating Temperature 0 T
GOST 32388-2013 Process piping (Russia) -
Pipe Electric-welded -
(=I-@ Pipe. Above ground Weld Quality For Pressure 1 l:l
Wall thickness analysis.: 0 Factor for:
Strength analysis of vacuum element| For Bendin 1 I:‘
Analysis of allowable load capacity ol ) )
Stabiity analysis.: 0 Pipe =] Fuid weight [insulation [ ]
0 kgm0 kgf/m |0 gt /m
Operating Pressure 0 kgf/zq.cm
Test State Water ° i L L
L | | |
Test Pressure 0 kgf/sq.em ‘ | | |
Test Temperature 0 <
= Expansion joint )
Incline 0 =
=\ L-, Z-, U-shaped pipe loops. Above-grour| Py s Foii] o)
=, L-, Z-, U-shaped pipe loops. Above-grour| | Alowable Sag 002D -
-4 |-, Z-, U-shaped pipe loops. Buried 0
mm
Material -
) Trubodetall &
Project tree... -
Outside Diameter, D 0 mm
Data 09-06-2020 Pipe Wall Thickness, 5 mm
Object Number Pipe Hectric-welded -
Code Operating Temperature 0 Lo
GOST 32388-2013 Process piping (Russia) || Pipe Weight 0 gf/m El
=/ Pipe. Above ground Fluid Weight 0 g /m D
@ Wall thickness a!ﬁlysls.: 0 Insulation Weight 0 kaf/m El
Strength analysis of vacuum element H 3 A
~{") Analysis of allowable load capacity fo SZ‘:;’Q"“E‘:W'" esting g 3

Stability
Span length analysis.: 0 Fres Length Factor 0

&3 Pipe. Buried Material

-@P Bend

ok Tee

B Reducer (O Distance Between Guide Supports, Ler
Flange

_':E,' cap @ Axial Force, N

= Expansion joint

=, L-, Z-, U-shaped pipe loops. Abave-grour|
=4 L-, Z-, U-shaped pipe loops. Abave-grour|
4 L-, Z-, U-shaped pipe loops. Buried

SIS RS IS IS I I
G St s e S e s e et
S S e S
A R AL P St

Pl

0%

0%

v, sl
Dot




PASS/Start-Prof | START-Elements

- ﬁ Trubodetall &

Project tree... o o= .
Outside Diameter, D 1] mm
Calculate Wall Thickness sz Opsatng T 0 e
Under Vacuum and External ——
Cod
ooe Weld Quality Factor for Pressure 1 l:‘
L d . GOST 32388-2013 Process piping (Russia) h
g [=-&@@ Pipe. Above ground Mill Tolerance 0 mm
@@ Wall thickness analysis.: 0
Strength analysis of vacuum element| | Comosion Allowance 0 mm —
Analysis of allowable load capacity fo
S . | E . I_ = Siab:ity analysis. 0 padity [ Awvailability of stiffening ribs
I I I I p e Xpa nSIOn Oop -----ﬁSpanhngmanalysjs,:U
| . (- &8 Pipe. Buried
- 4P Bend
Trubodetal1
Analysis o g  —
Project tree...
g ; Eledu::er Pipe Diameter, D 0 mm Strei;1 fT]dcr {without 0
ange Data 09-06-2020 Pipe Wall Thickness. S 0 hom ezl
(-3 Cap ) = Operating Pressure 0 kaffsq.em
(s~ Expansion joint Object Number ik frm e
) crid o
[+-"% L~ Z-, U-shaped pipe loops. Above-gre code etk 0 fm e
[#-=\, L-, Z-, U-shaped pipe loops. Above-are| cosT 12388-2013 process pping (Russia) » || o1t Temperature 0 € Sl o m
[+-#4 L-, -, U-shaped pipe loops. Buried R = 0 & Expansion joint leg, H 0 m
- - Pipe. Ab(?ve ground Fipe D Fluid |:| Insulation |:|
%? ;'::d Buried 0 kgm0 kgi/m 0 kegh/m
gl Tee Erit:;?ngacmr in Resting 03 ﬁ:;:::\e load on end 0 kgt
g; ::::ZE' Fipe Becticwelded
5.3 Cap Weld Quality Factor for:
-2 Expansion joint pressure |1 l:l bending 0.3 l:l 0 B 0 i 'D i
—|-=%, L-, Z-, U-shaped pipe loops. Above-grour, | ‘
.=, Lshaped: 0 Flexibility of bends ignore - &
-~ Z-shaped: 0 )
" Z-shaped nonparallel: 0 Bend curve radius 0 rm
23 B |-=haped: 0
---JM, U-shaped external: 0 Compensated Lo -
P U-shaped internal: 0 lengths L2 0 m
=|-=%, L-, Z-, U-shaped pipe loops, Above-grour,
=%, Lshaped: 0
-~ Z-shaped: 0
L U-shaped: 0
-, U-shaped nonsymmetric: 0
[=-*% L-, Z-, U-shaped pipe loops. Buried
¥ | shaped: 0

;ﬁ; U-shaped external: 0
- U-shaped internal: 0

PIPING AND EQUIPMENT ZII§ 0
ANALYSIS & SIZING SUITE 7 Ushaped reguiar: 0
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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
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Fle Edt Yiew Sevice Anaysis Output Window Help

NSHR QY WEREBE & 8- [920 4 ) ‘ | /& Ble Edit View Senice Anslysis Output Window Help . - -8 x
I Ty Ires. NEEHdR 20 AN ®R .ma{a}'\ﬂf"ﬂ-"‘mm' = Sr-AL - R I N RS =g Py W o B
g/@w—uyﬁ—ml E&Fﬁ@&r"&ﬁl@" [ A W W X AP S
3 | Opeating e Simode Properie » % | Tipw 500 G| v
% 1'Man' (0) ~  Operation % T . Ppe (12) - olp:.:::e - Submode . o
NodeNumber | Type | Forces slong coordinate aws, (kgf) | Moments around coord Suppor ocal 4l L & -
X l Y ] Z X [ y 2 B Main Node Number Type Displacement along coordinate axis, (mm) >
2,Console  Anchor (fixed) 0.10 0 -1151.20 0 -575458.38 001 Start Node |1 O | A |~ -
3Restrained | Anchor (foed) | 6737830 0 | -32580 | 0 | -54284% 0 EndNode |2 ! | Anchor (fixed) ° o B :
4Restrained | Anchor (fxed) | -56737830 0 | -32580 | 0 5429504 0 Name 2 |Welding Tee 3 -\ -04 o
5Bend  Anchor(fixed) = 3760.80 = 55690 = -55450 | -10066.75 = -18602659 = -235113.50 Input Type  Projections 3 | Single-direction Guide 6.1 0 0 %
7Bend  Anchor(fixed) = 1360330 -5447.70  -120460 = -302600.69 = 9588.95  -1653202.63 B Projections/a 3000 mm, 0 mm, 4 |Forged Elbow 28 w13 -
9 Anchor(foed) | -3%0260 | 218580 | -720 | 7589934 | 23711780 | 20944626 B Diometer x Tt 218.1 mm X818 B e 22 el 1
1 Anchor(ed) [N v R S0 nenn | seesx Pipe Material 20 8 | Forged Elbow 07 49 | o3 X
13 SiidingSuppot  -71.90 02| -414.10 o | o | o Mill Telerane 12,50 8 | Stiding Support 01 4 | o S
15 |Anchor(foed) | 9620 | 15130 | -A3660 | 25550.60 | -3205935 | 4200025 Corrosion All 0 mm Anchor =) -
|Anchor (fixed) | 12690 | 24760 | -42220 | -5246534 | 3484289 Operating Pre 1 MPa Spring Hanger =
i Anchor (fixed 1 32 48.4 6306 2 26236.4 Test Pressure, 1.5 MPa =
[ 21 eoooe iRn 2w ses | sesa et | anvss | Openting T 100
B Uniform Weis Yes, 0.4167975 N, -
B Additional E
Longitudinal 1.00 kL
Circumferent 1.00 =
@ Additional Lo 0 N/mm, 0 N/me S*
‘ -
]
&
-
E "
(N265) Failed the stress check from pressure and weight loads (1. 'Main) Error and warning messages 3 %
(N265) Failed the stress check from pressure and weight loads (1. ‘Main’) Type Node/pipe | Description | Help
(N284) Failed the fatigue h check (1. ‘Main) Warning Node:3 ‘M&Z}Glpisnat:onsiduedintfuamlysissinceitishaosmall ?
(N284) Failed the fatigue strength check (1. ‘Main’) CTE |l e ——— ?
(N268) Failed the stress check in operation condition (1. ‘Main) Warning Node:3  (W660) Dummy free end at pipe border may cause analysis inaccuracies if in fact the pipeline continues beyond this point 7
(N268) Failed the stress check in son condition (1, "Main) Information B (W662) Number of degrees of freedom 13 ?

\LiPipeslist 3 Error and warning messages [[dPipestist 33 Emor and warning messages
Ans cnpasxu naxaante F1 Bna cnpasxw nawaute F1 [ |Num EH
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' File Edit View Service Analysis Output Window Hdv - & x
DEHBR 03 WERE @ 4 a2 0 AR Ta e aldklbtace e dd el ld]e @) &8 5
« Stress report show all use [FEETPFE VY FPI-TIES:
: - Tl e
3 | Operatng Mode E . :
equathﬂS ‘é = [l 1 Ma' © Cold Sate) : Sc;’;::“ Ll 2] f
* You can add/remove stress T e e W
. : Sh Se S Slcreep Sh creep | Skreep | Sh, creep »
fro m a X| a | fo rce 7@% I 1.Console = 187.82 | 187.82 853.30 0 l 2458.05 187.82 l 1406.53 187.82 [ 176851 Y]
. . .. // 2,Console 3998.54 0 1,27,89,10 3
Abo nd pi 4 Restoan 99 | 47222 | 85330 1407798 78 &
® ACt IVa te I n d IVI d u a | feat u reS e 7 49499 | 47222 | 85330 | 1407798 @ 215088 35955 | 176851 78 X
. Forged Elbow 6,0Flange S gy 104941 | 176851 | 12378 -
for each pipe stress code R s e . s -
24 Thickness(t), 6 mm 64807 176851 -
. Joint 2 ( Section=1) 64834 176851 .=
o Ce | | S W h e re t h e C h e C k fa I | S 7 Above ground pipe 24 Mo=76213.855 kgf.cm, Mi=8016.8195 kgf-cm, Mt=-8326.0137 kgf-cm 648.07 1768.51 :'
2 Bending moment (Mb=((ii"Mi)*2+ (10*"Mo)*2) *0.5), 163194.94 kgf-cm 353.30 1768.51 i
Eccentric Reducer 2 407 | Axial force (F), 554537 kgf 407.29 176851 W
h a S a re d CO | O r Above ground pipe | 2 a7 Am(:;,(;SZSsq.mm 40729 | 176851 =
3 Flexibility (h), 0.161 92033 | 176851 1278 i
° M es S a g e S a bo u t St reSS Concentric Reducer 3 Flexibility Factor (K), 9.698 92933 | 176851 1278 =
Above ground pipe | 23 627.54 SIF: io= 2.370, ii= 2.844, it= 1,000 629.84 176851 ]
. . . 5,Bend Moment of resistance (Z), 183986.244 cub.mm 1345.04 1768.51 1,278 -
check fail duplicated in the coition | Gorange” [ Prsee o s Sy 0o 204300020, 3t [l tooer s 1338 r
. . Above ground pipe | 60Flange  551.3¢ Bending stress (Sb=0.75""Mb/Z), 887 kgf/sq.cm 552.69 176851 78 "
Avial stress (Sa=F/A), 15730 kgf/sq.cm
errors and warning windo I ol oo AR ae. ams
Above ground pipe = SLe[(Sel+$b)*2+(2"50"21°05, 104539 kef/sq.cm o wsss
2 im:-sezmss kgf-cm, Mi=-6349.8239 :;f-cm, Mt=-47309.447 kgf.cm 200 | T o .
::'::'""‘:“_"d 2: 450,44 BEning moment (Mb=((i7M) "2+ (0'Mo)12)0.5), 126948.11 kgt oo B B e
\ ground pipe 2 Axial force (F), 5507.32 kgf 48470 1768.51 78
-gvor and warning messages Bending stress (Sb=0.75"i"Mb/Z), 689.99 kgf/sq.cm
Axial stress (Sa=F/A), 156.22 kgf/sq.cm
2 Torsion shear stress (5t=0.75""Mt/2Z), -128.57 kgf/sq.cm [ Help
(N265) Failed the st _ 1,1 5b)A2+ (2°51)2)A0.5, 88441 kgf/sq.cm ?
(N265) Failed the st (=== =======2z=222222= Section=3) ?
(N284) Failed the f4 Mo=-7213.3392 kgf-cm, Mi=3519.9247 kgf-cm, Mt=74859.697 kgf-cm 2
(N284) Failed the f4 Bending moment (Mb=((ii*Mi)*2+ (i0"Mo0)*2)*0.5), 16610.29 kgf-cm ?
PIPING AND EQUIPMENT . D
‘ pAss ANALYSIS & SIZING SUITE (N268) Flled the 4 genging stress (5b=075'1"Mb/2), 9028 kgf/sq.cm ’
(N268) Failed the st Axial stress (Sa=F/A), 153.10 kgf/sq.cm ?
Torsion shear stress (5t=0.75%"Mt/2Z), 203.44 kgf/sq.cm
\iPipeslist 33 Error and warning messages SL=[([Sa]+ Sb)*2+ (2°5t)*2] 0.5, 474.11 kgf/sq.cm
Ans cnpasxu naxmure F1 [—[NVUW[—J
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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.

/PASS
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Display Name Mo

MName

Description

Base Node of 5 No

Debug info

Idx=88 (IdxElen

Coordinates

B Main

El Additional Weight Load

Weight 1 0 kgf

Weight | 0 N.m
Weight | 0 N-m

Bl Additional non-weight

Load X, Okgf
Load Y, 0kgf
LoadZ, Okgf
Momen 0 Nm
Momen 0 Nm

| DisolavMarNo  “[||<

Properties & x /il“l"" a
End (224) -

sl

Nede 224 ~

‘\A

Typ Node/pipe [Description Help
Notes (N265) Failed the stress check from pressure and weight loads (1. 'Main mode’) B
Notes (M265) Failed the stress check from pressure and weight loads (2. ‘Test mede’) -
Notes (W582) Restriction on force along axis has been violated OZ (Operating State) - 2. Test mode’

Notes (W582) Restriction on force along axis has been vielated OZ (Cold State) - 1.'Main mede’
Notes o long axis has been violated OZ (Operating State) - 1.'Main mode’ | 7
Notes = upp )
Motes | Node272 < u
Notes | MNode279 | (W305) Pipe is lifted above the support (Operating State) - 2. Test mode’
Notes | Moded47 | (W303) Pipe is lifted above the support (Operating State) - 1.'Main mede'
Notes | Noded47 | (W305) Pipe is lifted above the support (Operating State) - 2. Test mode’
Notes | Node615 | (W305) Pipe is lifted above the support (Operating State) - 1.'Main mode'
Notes | Mode:613 | (W303) Pipe is lifted above the support (Operating State) - 2. Test mode’
Notes | Node®5 | (W305) Pipe is lifted above the support (Operating State) - 1.Main mode’
|| Notes | Mode325 | (W303) Pipe is lifted above the support (Cold State] - 1. Main mode’




PASS/Start-Prof | Features

 Each piping system project is stored
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

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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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 passes through 1-3 pipe stress trainings with 10-20 students before
official release

« After release, all bugs reported by 2000 companies of our active users are quickly fixed
and new release is provided

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS




PASS/Start-Prof | Licensing

Configurations/Pricing Options

PASS/Start-Prof
Complete Advanced

Simulation and sizing for any
piping network considering
all applicable national codes.

PASS/Start-Prof
Complete Standard

configuration includes only
worldwide popular standarts.

PASS/Start-Prof
Process Advanced

Simulation and sizing for
piping networks based on
applicable naticnal codes for
process plants as well as for
gas and oil transportation
systems.

PASS/Start-Prof
Process Standard

configuration includes only
worldwide popular standarts.

PASS/Start-Prof Power
Advanced

Simulation and sizing for any
piping networks based on
applicable national codes for
power generation piping as
well as for central heating
networks.

PASS/Start-Prof Power
Standard

configuration includes only
worldwide popular standarts.

PASS/START-PROF
HDPE+FRP

Piping stress analysis of high
density polyethylene and/or
fiberglass reinforced plastic
piping systems.

« Permanent License at Affordable Price
(+1 year maintenance for freel)

« Maintenance Renew 1 Year: 25%
e Annual License; 40%

e Semi-Annual License: 25%

/PASS
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Configurations Comparison

Code

1SO 14692

HDPE Piping

ASME B31.1

ASME B31.3

ASME B31.4

ASME B31.5

ASME B31.8

ASME B31.9

EN 13480

GB 50316

GB/T 20801

GB 50251

GB 50253

DL/T 5366

Cl/T 81

RD 10-249-98

GOST R 55596

GOST 32388

SNiP 2.05.06-
85

SP 36.13330

Complete
Advanced

v

v

Process
Advanced

v

v

Power
Advanced

v

v

Complete Standard
(40% discount)

Process Standard
(40% discount)

Power Standard
(40% discount)

HDPE+FRP
(40% discount)

v

v



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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http://www.passuite.com/
http://www.youtube.com/passuite
https://www.linkedin.com/company/passuite/
https://www.linkedin.com/company/passuite/
https://www.facebook.com/PASSuite
https://twitter.com/passuitecom
https://twitter.com/passuitecom
https://whatispiping.com/category/start-prof
https://whatispiping.com/category/start-prof
https://whatispiping.com/category/start-prof

PASS/Start-Prof | Resources

pass  PASS

716 subscribers

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

videos

HOME VIDEOS PLAYLISTS

Uploads PLAY ALL

PASS/START-PROF
Overview Webinar:

Vour seftware for fast and eusy pipe
stress analysis

PASS/EQUIP Overview
Wobi

PASS/EQUIP Overview
Webinar: Comprehensive...

PASS/START-PROF Overview
Webinar: Your software for...

124 views + 4 days ago

334 views + 2 months ago

www.youtube.com/passuite

PASS/START-PROF was used
for 2022 Winter Olympic...

162 views + 4 months ago 261 views + 4 months ago

6:25

How to import PCF file to
START PROF PROF Trial

1.3K views * 1 year ago

How to run PASS/START

365 views + 1 year ago

CHANNELS

PASS/Equip Nozzle-FEM
Overview Webinar. Powerful... from CADWorx to START-...

135 views + 2 months ago

Beijing Universal Amusement PASS/START-PROF Overview
Park Buried Hot Water Pipin... Webinar: Your software for...

196 views + 5 months ago

Pipe Stress Analysis From
Water Hammer Loads

2.2K views * 1 year ago

SUBSCRIBED (1

DISCUSSION ABOUT Q

= SORTBY

vPASS
JIUREMOE pine Stress Analysis Software

PASS/HYDROSYSTEM
Overview Webinar

PASS/EQUIP Nozzle-FEM
Overview Webinar
Ponerful softviare for
nozzla-to-shell junctions
analysis

How fo Import Piping Model from
CADWorx to START-PROF

Method 1: Using PCF file

& R 1:14:54 |

PASS/HYDROSYSTEM
Overview Webinar....

VPASS

How to Import piping model
from CADWorx to START-...

How to Import piping model

193 views + 2 months ago 119 views + 2 months ago 239 views + 3 months ago

wr

PASS/START-PROF
Overview Wabinar:

Your seftware o fast and eosy pipe
stress analysis

ess EER 1:42 JEB . (348
New START-PROF option: 18 How to calculate the 17 How to calculate the gas
Import from Autodesk Revit ‘'slurry’ flow in Hydrosystem liquid liquid flow in...

370 views + 6 months ago 111 views + 9 months ago 134 views + 9 months ago

CAESAR Il Convergence Big Piping Model Analysis
Issue (2019 training) Piping... Tutorial with PASS/START-...

1.4K views + 1 year ago

Creating a Simple Piping
Model Tutorial in START-...

1K views + 1 year ago 5K views + 1 year ago

VPASS Plosfic Piping Stess Analysis
ERARMr, HOPE, PP, PB, PVDF. PVC
With PASS/START-PROF Software

2 START #ROY

- o Part 2. Method of Analysis
i N

PIPING AND EQUIPMENT Tt | | Lo iﬂﬂ - =
ANALYSIS & SIZING SUITE veass veass

GRP / GRE / FRP Piping HDPE Piping Stress Analysis
Stress Analysis Tutorial usi... Tutorial With PASS/START-...

HDPE Piping Stress Analysis
With PASS/START-PROF...

| o e, MPASS  Buried Piping Analysis with
1\ > e PASS/Start-Prof Software

|
P {
e ‘

3:25] : 2:30] ms:

Buried Piping/Pipelines
Stress Analysis with...

Two-way integration between 16 Interface between
PASS/Start-Prof Pipe Stress... Hydrosystem and START-...


http://www.youtube.com/passuite

After the Webinar

Get your

Certificate of

Completion:
bit.ly/PASS_Cert

Certificate of Completion

Name

The course you have completed was designed to meet
your learning needs with professional instructors,

relevant content, authorized courseware, and ongoing
evaluation by PSRE Co. )
Course Title
The Authorized Training Center network helps professio- u
nals to achieve excellence in using of our software u
u |

products.

Instructor Date Course Duration

Certificate No.

PSRE Co Authorized Training Center /
"

PIPING AND EQUIPMENT ) )
ANALYSIS & SIZING SUITE Head of Education Department, PSRE Co A. Didenko




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

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE
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P: +7 495 225 94 32
F: +7 495 368 50 65

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

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

Thank YOU!



