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About PASS Software

PASS Suite: all main aspects of piping and equipment

analysis including:

* Piping systems fluid flow and heat exchange analysis &
sizing

* Piping systems stress, fatigue, and stability analysis &
sizing

« Equipment stress analysis for vessels, columns, tanks,
and heat exchangers

* Nozzle-Shell Junction stress and flexibility analysis

« +integration tools with different CAD systems

60+ years of non-stop development!
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Widely Used

» Process Plant piping & utilities

» District Heating transfer piping & equipment

« Oil & Gas gathering, distribution, and storage
piping networks and equipment

 Mechanical and in-house piping

» Pressure vessels, heat exchangers, columns, tanks

and nozzles
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District Heating Network
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Power Piping
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Process Piping
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Gas Compressor Station
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Tools for every Piping and Equipment Designer

Reduce Analysis Time, Effort & Cost

g

o

Intelligent easy to use GUI interface with 3D model

representation
Integration with popular MCAD/CAD software

New users does not need extensive training and
can perform piping and equipment analysis in
days rather than months

An excellent tool for making professional piping

and equipment engineers efficient
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Embedded Intelligence

Uses the most advanced models/algorithms and libraries
Detailed help system with embedded intelligence from
generations of piping and equipment design experts

Online and offline professional trainings how to design
and simulate your piping and equipment, step by step

with interactive tools

Traditional CAE
Software
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PASS Geography

50+ countries

3 000+ customers

25 Partners Worldwide
Piping codes: 32

Wind, Seismic, Snow,
lce codes: 18

_
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PASS/START-PROF | Piping Systems Supported

« Above-ground Piping * Cryogenic Low Temperature Piping

* Piping on Steel constructions  High Pressure Piping

« Buried Pipelines « High Temperature Piping with Creep
. PUR Insulation Stress Check and Stress Relaxation Effects

» Plastic Piping

Vacuum Piping
 FRP, GRP Piping

Jacketed Piping
 Nonferrous Material Piping

Ve

_
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PASS/START-PROF Water Hammer

PASS/HYDROSYSTEM software allows to calculate the water hammer loads on the piping system and
automatically transfer it into PASS/START-PROF 3D model. Detailed videos are available on PASS YouTube
channel www.youtube.com/passuite, youtu.be/-ycRP_KEr8c, youtu.be/DbuKhdWY-tU
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PASS/START-PROF | District Heating

PASS/START-PROF is de-facto Industry Standard for District Heating Network Analysis in China
and post-Soviet countries. More than 800 District Heating Companies are Active Users

| 12
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PASS/START-PROF District Heating History

* Since 1930 above ground district heating networks and power piping analysis
* Since 1994 the buried district heating networks in polyurethane insulation analysis

« Today, PASS and START-PROF have become the de facto standard for the design of district heating
networks in post-Soviet countries

« Since 2015, the PASS/START-PROF software has gained popularity in China for district heating and has now
become the de facto standard

)
L P
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PASS/Start-Prof | Supported Codes

Wide regulatory coverage

PASS/START-PROF can analyze piping according to 32 global codes, including the most recent and relevant
district heating and power piping standards:

EU: EN 13941, EN 13480

Russia: GOST 55596, RD 10-400-01, RD 10-249-98,
GOST 33962-2016, 33963-2016, 33964-2016,
33965-2016

China: CJ3/T 81-2013, GB/T 32270-2015

USA: ASME B31.1

T
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PASS/START-PROF | Examples from users

OilGasProject: Crude gas ‘.“ PowerChina Hebei Electric Power (
’ 1 . .
booster compressor station I\ Engineering: GUOHUA POWER )

e Dingzhou Power plant MEEE
Reconstruction Project

N

I
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PASS/Start-Prof | Application Examples
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PASS/Start-Prof | Application Examples

Beijing Universal Amusement Park Buried District Heating Network Project in PASS/START-PROF
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Some completed design projects from one of our 1400 users: OAO "Mosinjproject", Moscow, Russia.
Buried district heating network with polyurethane foam insulation built in Moscow. Depth 1.4 m, soil: sand, diameter 1420 mm,
wall thickness 14 mm, Pressure 1.6 MPa, Temperature 130°C
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OAOQ "Mosinjproject", Moscow, Russia.
Above ground district heating network with polyurethane foam insulation built in Moscow. Diameter 1420 mm, wall thickness 14
mm, Pressure 1.6 MPa, Temperature 150°C
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OAOQ "Mosinjproject", Moscow, Russia.
Buried district heating network with polyurethane foam insulation at Moscow. Depth 2 m, soil: sand, diameter 820 mm, wall
thickness 9 mm, Pressure 1.6 MPa, Temperature 130°C
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PASS/Start-Prof | Pipe-soil interaction model

The main goal of dry soil model is to save on the number of supports in whole model to increase analysis speed without loss of

result accuracy
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1 - Vertical soil flexibility
2 - Longitudinal soil flexibility

3 - Horizontal soil flexibility
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PASS/Start-Prof | Pipe-soil interaction 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 Ki, K4 (and K2).
 Longitudinal spring K5
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PASS/Start-Prof | Soil Model

Expansion cushion (pad) and polyurethane insulation flexibility & pipe Properties X
Pi
H 15-16 Pipe is Buried
d PE-Mantel
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Depth to the Top of Insulation 19 m
Dehnpolster PE-Mantel Depth to the pipe Axis 25 m
dy PUR-5chaum  gey
Faktor | steif 1 cushion
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Figure 13 — Symbols for bedding constants
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k3 line bedding constant for surrounding soil NM 067
Figure 14 — Combined soil spring constant e No 2
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PASS/Start-Prof | Soil Model
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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
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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

/I K737y = x;};{a;f']T

% [ KZ(®1)=K2(57)
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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.

216

Ab . '_-m_ _________"f
ove;Grour)d Ripe I sy il

Not-Buried T pm— R
- I» S S L) ou X1 -
15 - l .3 :_

--'I ———" : . | |

A AT et ’ . AL ; o
o5 Y v ¥ ¥ v .

Lok PR LA i

Horizontal|Ripe

| - ‘A ? Inclined|Ripe Vertical Ripe .
RAAAA 1

B d
vrrrikk

&
ey e

2
TOPS 2026 02-03. jun 2026. Zlatibor, Hotel Palisad



PASS/Start-Prof | Soil Model

Dgtal}gsa | Analysis  Cutput  Window (' Pipe Properties x
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PASS/Start-Prof | Stress Analysis EN 13941
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End Membrane, (MPa) Membrane+Bending, (MPa) < see Formula (79)
node calcu- | allow- % calcu- allow- % calcu- allow- % calcu- allow- % \\ Low cycle fatigue n 1
lated | able lated able lated able lated able Force + deformation Bl 4 Table 9 ZN—'S and§ =k -NY/m 6.7and 7.2.3
. ¥,
Buried pipe 33 | 79.84 19140 417 14941 | 28710 52.0 39.92 28310 13.8 160.63 500 321 controlled) P fa
34 71.34 19140 37.3 | 13950 @ 2870 436 138.88 293.10 47.4 496,82 500 99.4
Buried pipe 34 71.34 19140 37.3 | 139530 2870 436 138.88 293.10 47.4 496.82 500 99,4 k m
35 | 7040 19140 | 368 | 137.89 | 28710 | 480 | 24223 | 20310 | 826 _—- 333 S=Fk- N*I"m;N =| — Table 15 — Partial safety factor for fatigue
Buried pipe 35 | 70.40 19140 368  137.80 | 28700 | 480 | 24223 | 20310 _ 333 S )
Project ¥
36 | 70.24 19140 367 | 137.58 | 287.10 | 479 16,333 roject class fat
37 | 7024 19140 367 | 137.58 | 28710 479 _ 16,333 z—= B 6.67
Buried pipe 7 70.24 | 191.40 | 36.7 | 137.38 @ 287.10 479 16,333 N]' 'Vfat c 10
38 | 70.22 | 191.40 367 | 13753 | 28710 479 16,333
39 | 70.22 | 19140 367 | 13753 | 28710 479 16,333
{ Buried pipe 39 | 70,22 19140 367 | 13753 | 28700 479 -_—- 16,333
40 | 703 19140 | 366 | 137.35 | 28700 | 478 | 23861 | 29310 314 _— 333
Buried pipe 40 | 7013 [191.40 | 366 | 137.35 | 287.10 | 478 | 23861 | 293.10 81.4 _—- 333

TOPS 2026
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PASS/Start-Prof | Stress Analysis EN 13941

Automatic local pipe wall buckling check per
EN 13941-2019 7.2.4.2

) \
g = li 0,25L—0,0025 | (for uniform ¢
2 - )
« For(D,—t,)/(2t,) = 28.7 Local buckling c1 | 134 Table2 | 1,1 for% £28.7- As£0.16 %
S.. = 0.0016E i
o For(D,—t,)/(2t,) > 287 rm _ t 1,
S.. = (0.0458 - 2¢,/(D, — t,)) + 0.00003)E for——>28,7: !k“-”r—”rmjl %

Input | Stress /[ Stability 5|

Operating Mode
1 Operation mode’ -
Object Start | C1 Local Buckling iné: C1 Local 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 .92 198.41 16.62 198.41 1
Buried pipe 71.92 138.41 16.62 198.41 1
10.40 19241 16.63 188.41 1
Buried pipe 10,40 188.41 16.63 168.41 1
10,953 14241 16.63 168.41 1
Buried pipe 10.95 192.41 16.63 198.41 1
11.06 148.41 16.63 198.41 1
Buried pipe 11.06 198.41 16.63 198.41 1
11.08 14841 16.63 168.41 1
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PASS/Start-Prof | Stress Analysis EN 13941

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

Key

A project class A (low)
B project class B (medium)

350

300

250

200

150

100

. oy Project Settings... - EN13941ZHY.ctp x
Project class Yfat
& Pipe Properties X
A 5 General Additional  Seismic Wind, Snow, lce~ Other Dynamic )
e 1516 Pipe is Buried
B 6,67 [] automatically Insert Caps in Free End Nodes
C 10 Name
Main -~ Additional | Soil
Anchor Coeffident by Default 1
Weld Quality Factors
- Mumber of Cycles EM 13941 Hanger Allowable Rotation, ©
B Weld Strength Factor, E 1
Transmission Pipelines: 100 Spring Hanger: 0
— Distribution Pipelines: 250 Rigid Hanger: 0
Ao=R.p )
House connections: 1000 Constant Hanger: 0
= A C iping Size Specification EM - Safety Factor ym 1
PUR Insulation Jacket Code — | Project Class A -
B r,/t=287 GOST 30732-2006 I
g Chinese Mational 5t3
LOGSTOR. s
I | ! ! | | ! POWERPIPE Pipeiine Type |;‘°”“_ s El
ransmission
10 15 20 25 30 35 40 50 rg/t ef  Urecen > Distrbutn |
A

C  project class C (high)
Ao axial stress range from the temperature difference

({

Ay

TOPS 2026

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

Help

; analysis

¥

Z

OK Cancel Help
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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

32
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PASS/Start-Prof | Stress Analysis

Soil is modeled as discrete springs around pipe
perimeter. The springs are switched off if tension is i TS e Y Ve,
detected (usually at the top of the pipe). Flexible “
insulation also modeled if exist

Internal pressure and product hydrostatic pressure 7
is applied. The analysis consider geometric

nonlinearity, the additional internal pressure i X
stiffening effect is taken into account

33
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Stress in Polyurethane Insulation

According to 7.3.1,7.3.2 EN 13941, 455.2 EN 253, allowable equivalent stress
for PUR insulation layer, circumferential and longitudinal shear stresses
are checked to guarantee PUR layer strength and adhesion to steel pipe

A-A

Craq =g, g3 EPUR
a. = B
o -lo'+Lo-I1,=0 .
T, = —— b =1
I,=0,+0,+0. Y2 @D, K .l-‘[;
' ) 5 5 <4
I,=0,0,+0,0.+0,0,— T, — T, —T, L 2
I;=0,0,0,—0,1,—0,1,—0.T, +11,7.T, O < 5 = 0.15 MPa
0.08
Tyz < 5 = 0.04 MPa

o

L= o =t
' i & AT
. .:: gy e

. N A ARG - R
s

ST R, St .
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PASS/Start-Prof | Stress Analysis

Calculate And Check Stresses In Polyurethane Insulation (EN 13941 7.3.1, 7.3.2, EN 253). Check Stresses from
Surface Vehicle Loads

Output | Window Help Input & Stressinsul 13
G Piping Stress Operating Mode
& Insulation Stress 1 ‘Operation mode” || ?
Seismic Stress (Abﬂmm’d)\ Object Start Tangent stress, (MPa) Equivalent stress, (MPa) | * a < 0'3 _ 0 15 &f Pﬂ
End eqg — = U 4
plowSties \ node | Hoop | Allowable | Asial |A||owable Calculated | Allowable 9 2

Load and Displacement in Restraints

a ¢

Underground 8 0.02 0.04 2
44 Restraint Loads 62 0.02 0.04 -- 2 0 08
4 Mozzle and Equipment Loads Underground 2 0.02 0.04 -- 2 T}-o < - = 0‘04 ‘MPa
A Displacements 9 001 | 0 0.10 0.15 ) 2
iz Expansion Joint Deformations Long Radius Induction Bend 9 001 0.04 008 015
B Iternal Forces & Moments Underground g 0.0 0.04 008 015 Table 8 — Shear strength
?=  Selected Springs 23 0.01 0.04 0.08 0.15
2L  Selected Constant Effort Springs Long Radius Induction Bend | 23 0.01 0.04 0.08 0.15 Test temperature Test clause Tox Test clause Tan
& Buckling Check of Pipe Wall °c min. min.
¥ Flange Leakage Check MPa MPa
Output 3D View Ctrl+H 23+2 5414 012 542 0,20
% Error 8 Wamning Messages 14012 5415 UFOS :

7.3 Limit states for PUR and PE

7.3.1 Compressive stress

The maximum design compressive stress from soil loads and/or lateral displacements of the pipe system,
at design temperature, for PUR qualities complying with . OPUR.dr calculated at the interface foam

to steel service pipe, shall not exceed 0,15 MPa.
7.3.2 Limit state for [f1) axial &] shear stress

The limit state for axial shear stress tpyjg is given as the test requirement in EN 253, related to 140 °C

in aged condition.

The value for yyy, related to this test requirement is 2.
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PASS/Start-Prof | Stress Analysis

Pipe and Insulation Strength Against the Surface Heavy Truck Loading iz P

VAV AV /,:'.‘//,///_ S

3P h3

' L
zZ| o Oy = o e
S 2m (hi + x; )2

L) 38 za B -]
| 7
- He ] ! = [ Coap_|
. =50 ¥ (] Trubodetall @ [ _’/‘; lh
Project tree... a %
roject free Outside Diameter, D 1020 - = ayy Elb L/
et 08.05-2020 Pipe Wal Thickness, 5 2 - ]
Ambient Temperature 0 P o VY 5
Object Humber Operating Temperature 100 < }
Code Pipe Weight 143.08 kaf/m ,r " \
C13/T 81-2013 Heating network (China) ~ | Puid Weight 738.01 kaf/m P “ \ \ <]
e Insulstion Weight 6755 gh/m Y Eouip -
&) Fipe. Euried Opsrating Pressure 15 MPa - N Y ~L ey
4@ Wall thickness analysis.: 0 ":-._\‘_ 1 LA
-~ Stability analysis.: 0 Material " b o
= Pipe elongation: 0 = 20 - N \ L
Q) nsulation strength: 0 Surface load AN P
#% Long-radius bend stability: 0 ]
&8 Pipe strength against surface load: 1 Type Single force M \. N
& Bend Ll ) g
i e load, P 1000 kgt '\ oo W'ﬁ
BB Reducer -
o cap §
T Eomancion ot Distributed Ioad, 50 gf/m
=\ L-, Z-, U-shaped pipe loops. Above-ground or trencH{ | 5oy |
=\, L-, Z-, U-shaped pipe loops. Above-ground and treny o b
#, L, 2-, U-shaped pipe loops. Buried pediaillSl Code 0 ™,
. . Foundation Soil Code o ol \.\
Output
. Depth, Z 06 m - \\-..,__
—
STRENGTH CONDITIONS NOT MET "G;O-l
Equivalsrt stress, MPa
operation 437.92 [, 98 3 28 E Q
allowable 133
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PASS/Start-Prof | Stress Analysis

 Pre-heating analysis for 3D model

« Single use compensators analysis for 3D model + Database + Distance Calculation

L,./2

‘max’

N\ / -
— i \>N S/
Jm o m H Trubodetall

Project tree... o ox

Outer Diameter, D 0 mm
! ~ ekl = = Datz 25-05-2020 Wall Thickness, 5 ] mm
Extemal Casing Diameter (0 g fnm
b) Single use € tor Type 2 single use € t 3 Object Number il
a) Single use Compensator Type 1 ) Single use Compensator Type c) Single use Compensator Type Casing wall thickness 0 mm
Code . 0
GOST 55596-2013 District heating piping systems (Russia) - O::at‘ing Temperature o T;:
(=@ Pipe. Above ground Cold Temperature ] C
g i i @@ Wall thickness analysis.: 0 ) ) ) )
ﬁ-‘ p rCI_lE Ct SEttln 95... - x = Stability analysis.: 0 Pipe ...| Fluid Weight  |...|Insulation
& 5pan length analysis.: 0 o kgf/m 0 kgf/m 0 kgf/m
B--ﬁge\fﬁr:‘_ﬂm . Insulation Type  Foamed polyurethane E
e S— - = all thickness analysis.:
General -~ Additional |Seismic  Wind, Snow, lce  Other  Dynamic o Stobiity amaiysis 0 Backfil Soil Code i
; ) b= Ppe elgngahon: 0 Foundation Soil Code o
Spring and Constant Force Hanger and Support Selection ) Insulation strength: 0
% Long-radius bend stability: 0 Operating Pressure 0 kgf/sg.cm
Spring and Constant Force Selection Don't perform - & Pipe strength against surface load: 0 T -
(-0 Flexible pipes
: Bend Friction Factor 067
Tee
; Holetettetititt et tatetittitetetetatitattetetetetetatetotttototutitetetotely
B Reducer 0 Distance between the 0 m

expansion joints
-0 Cap

=] %r Expansion joint
- 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
- _f" Z-shaped nonparallel: 0
L U-shaped: 0
-, U-shaped external: 0
-1 U-shaped internal: 0

Special Analysis: Single Use Compensator\Pre-heating

. - - [+-=% L-, Z-, U-shaped pipe loops. Above-ground and trench installz
AJ"IEIYSIS Mode El glE Use anpensator H [=-*% L-, Z-, U-shaped pipe loops. Buried
-4 L-shaped: 0
Lndcing TEI'HDEFEtI..IrE 55 oC ,{‘ Z-shaped parallel: 0

: Z-shaped nonparallel: 0
T U-shaped regular: 0
ﬁg U-shaped external: 0

- 3F U-shaped internal: 0
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PASS/Start-Prof | Stress Analysis

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

ey Project Settings... -

Gener.al/vﬂdditional ]”Seismic rWind, Snow, lce rDther rD)rnamic ]

Spring and Constant Force Hanger and Support Selection

Spring and Constant Force Selection Don't perform

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

Locking Temperature 65 °C

£ 8 & W

Axial Single Use Compensator...
Axial Expansion Bellows...

Axial Slip Joint...

Fxial Lens Expansion Joint...

ag

_

TOPS 2026

=

e L -
iy b VY - m
A 1 |
A It LL§\
A 3
777, 77/
5
7
— ;
9"-— - HB-—- — S~
)] I~~~
6
L ]
" "
. / 1 r
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Singe Use Compensators x

g L] SN
A Il AN
1 N
AN
=L
Key
1  expansion loop
2 natural fixed point
3 compensator
12 12
—— 4 -
| |
| =
—3
v 4
T
1—
7—
_
91‘_- - 58__ Ty _— =~
2 _ T~ ~— — -
[ :
11 11
4 ; ,
10
/ -

TOPS 2026

e I e o R = = ¥ R R

= e
[

G:n:la/V’AllIli‘tionaI rSeismLc rWind, Snow, lce | Other  Dynamic ]

Variable and Canstant Spring Hanger/Support Selection

Variable and Constant Spring Selection Don't perform

Ot 2] allowable tensile stress

gc, all: allowable compressive stress

Spedal Analysis: Single Use Compensator\Pre-heating

Analysis Mode Single Use Compensator

gap at SUC in cold condition
NFP: natural fixed point
axial stress diagram at temperature in cold condition

Locking Temperature &5 o9

axial stress diagram at design temperature T4

stress variation range from temperature increase (T3 - T1)
axial stress at NFP, at the prestressing (closing) temperature T
axial stress at SUC, from temperature increase (Tq - T1)

allowable distance between two SUC's
allowable length between NFP and SUC's
u displacement of one pipe end at SUC

OOTHH M _n-ﬂ o kAN nf Lk

T J 1 U Yoo  du U =y ;’
1 8 o .
7/ A =
f ' 4
a) Single use Compensator Type 1 b] Single use Compensator Type 2 ) Single use Compensator Type 3
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Cold Installation

Sliding Zone/2  Sliding Zone/2

«— ]
A Oa
Q@
T, | g
Restrained Zone <
< > L 7
0 <

stre

Ohot = Ea’(Tz - Tl)

ey A :/ :
. v . / Sliding Zone L:

-

Allowable
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Pre-Heating

Pre-heating is just a way to perform pipeline cold spring (cold pull). We pull the pipe like a guitar string

% Project Settings... - START1 X

~ General - Additional |Seismic |Wind, Snow, lce Other |Dynamic |

Variable and Constant Spring Hanger /Support Selection

Variable and Constant Spring Selection Don't perform

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

Pre-heating Temperature 55 =

T1 + Td Restrained Zone
)
A
T, — cold temperature T 3
T; — hot temperature 3 % Ocora = —Ea(T, — Ty)/2
T, — pre heating temp. . Yoy X
A
8 ﬁ Onot = Ea(T, — Ty)/2
I3

~
ey e
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Single Use Compensator / One-time compensator / E-comp

e Project Settings... -

Genela)/ﬂddi‘tional rSewsmic rWind, Snow, lce  Other | Dynamic 1

Spring and Constant Force Hanger and Support Selection

Spring and Constant Force Selection Don't perfarm

Special Analysis: Single Use Compensator Pre-heating

Analysis Mode

Locking Temperature 65 E

T; — cold temperature
T; — hot temperature
T, — locking temp.

]

o
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Expansion Loops

hat
. S
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Reliever

Custom Restraint

X
Oi The element 14-7 is supported by the element 7-13 -
SupportN 1 Local Axes of the Ppipe -
Weight 0 kaf [C) Check Allowable Loads B Us= Gaps
Linear Restraints
Local Restraint Direction Flexibility, Stiffness, Force, Frict. Factor Gap +, Gap -, Allowable Load, Precompression,
Axes mm/kgf kgffmm kaf mm mm kaf
1. Rigid double-acting - O +X - El ] a a 0 20 20 1] 1]
— = o o 0
! | 2. Mone © Custom - El a 0 0 0 o 1] 1] 1]
- il "‘ | 0 0
| Al "' ' ' ' ' ' ‘ o 3. MNone - Custom -[=le 0 0 0 0 0 0 0
ol 2 o o
Rotational Restraints
Local Restraint Direction Flexibility, Stiffmess, Moment, Gap +, Gap -, Allowable Load, Precompression,
Axes Around Axis 2 fkgf-cm kgfem/ kafcm o = fram kgf~
4. None - Custom - [=le 0 0 0 0 0 0
o 0
5. | None - Custom -[=]e 0 0 0 0 0 0
] 1]
6. Mone < Custom v El 0 [} 1] o 1] 1] 1]
o 1]
OK | ‘ Cancel | ‘ Help
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TOPS 2026

ot Tap Modeling

(@

Eile Edit View MNavigation Graphics |Insert Tools Service Databases Analysis

DEHR (RS BERER|E | 4 @]9 e [1 Menmd

maodel2.ctp [EN 13941] - PASS/Start-Prof 2024 v.04.87 R2
Output  Window Help - 7 X

-ae B e AHEeSS

Hot Tap Machine R Y NPT IR - = = = = T
Properties 2 ox = -v
Pips (105-103) B " -
ol -
b -
105 5]
End Node 103 [
Show Mame Ne ;1 -
Mame Pipe DN 300; NP5 12 £ i
Line o -
Input Type projections o1 B
Projections/angles 2.740005, 0, -0.004773! ) - . ! ;_
Diameter x Wt, mr 355.6 mm X 5.6 mm k& * =_”
Manufacturing Te Seamless - ¥ E
Material 1.0345/P235GH - —
_Mill Tol, % 12.50 ey L
Corrosion, mm Omm it - ., - =
Pressure, MPa 1.6 MPa 113 ) =T
Test Pressure, MP: 2.4 MPa = R =+
Temperature, *C 121 °C -
Uniform Weight, I Yes, 483.4 N/m, 0 N/n W -
j&‘ -
Project Class A ™
Pipeline type Distribution N W
‘Weld Strength Fac 1.00 2
Safety Factor, ym  1.25 .
s
Casing Diameter, 1 500 mm 7 * -
Casing thickness, 1 5.6 mm b
Depth, m 1.825,1.825 1
Settlement No
Laying Type Open Trench * Y
=3 Project Tree 15 Line List roperties P
Error and warning messages a4 x
Type Mode/pipe ‘ Description Help
Information - (W662) Mumber of degrees of freedom 714 3
[ Pipes list  [®Node List |5 Error and warning messages
Press F1 for Help l:l_l:l e
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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

AAxlal force a]
L2 i v L6 A Installation State at Ambient Temperature
A R=0 % Sliding Support
" —
C
8 4 F=0 —
5 b) W Moving direction
B 4 Operation State at Design Temperature *
g R=F
—> — i
7 —
4 F=u*w
c) W Residual Strain
pASS/START-pROF Cold State at Ambient Temperature after Cooling Down * 1{ Moving direction

Tig
= F=u*W

46
TOPS 2026 02-03. jun 2026. Zlatibor, Hotel Palisad



PASS/Start-Prof | Features

LOGSTOR, POWERPIPE, +GF+ Urecon Polyurethane Pre-insulated Pipe Jacket Sizes Database for district
heating and district cooling networks

&
I

TOPS 2026

[3 PUR Insulation Jacket Properties

Codes
LOGSTOR

GOST 30732-2020 (Russia)
Chinese Mational Standard
LOGSTOR

POWERPIPE
+GF+ Urecon
HTH

ISOPLUS
INPAL (Solice)

Type
Change Series 1
Series 2
Add Series 3

Diameter And Thickness of the Jacket

| Type |Do,mm | Dn,mml[)j,mmlTh,mm

Series 1 269 20 90

Series 1 133.7 25 90

Series 1 424 32 110
Series 1 |48.3 40 110
Series 1 |60.3 50 125
Series 1 | 76.1 65 140
Series 1 889 20 160
Series 1 114.3 100 200
Series 1 139.7 125 225
Carizr 1 |1R8 3 180 280

L L

3.2
3.4

IR

Save Close

Change
Add

Delete

Add
Delete
Print

Export...

Help

4
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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

8y

TOPS 2026

Materials

Select Material

— 4 11

==

Code | EMN 13480-2017/EN 13541-2019 (Metallic Industrial Piping, Europe)

x| Add..

Manufacturing method

seamless 3 material: 1.0345/P235GH

Material
units are set as MPa for ASME - ksi)

Class: Carbon or Low Alloy Steel - X

1.0345/P235GH Database can only be edited if database files are open for editing and  stress

Data source EM 10216-2-2013

Density 7850 kas/m3

Factor A, % 23

P Yield Tensile

r Th, cm Stress (Rp), Strength (Rm),
o kesi ksi -Delete
P s 34084 52.214

[ 32,633 52,214

Y

T=20

-eater than 1

i 1 i el

Te"‘peF"'t“'e Str:slse'((;{p], streIZZE"&mJ, MEcl:»adgtuIIEs BE:»Z;?” pR"i‘.‘”"'s wirf:gh, 10096?0 h, zoosgtu h, zsosgu h, \L‘

ki ksi ksi 1/F ) | ™ g ksi ki ki

0 4,787 |6.277-006 [0.3 0
212 28.717 52.214 29887.637 6.611e-006 0.3 0 0 0 0
02 7R 52,214 29353463 6.904e-006 0.3 0 0 0 0
202 24,656 52214 28805.046 6.986e-006 0.3 0 0 0 0
482 21.756 52.214 28245375 7.155e-006 0.3 0 0 0 0
572 19.145 52214 27671460 7.312e-006 03 0 0 0 0
662 17.405 52.214 27084493 | 7.458e-006 0.3 0 0 0 0
752 16.244 52.214 26484181 7.502¢-006 0.3 26397 20450 18565  17.695
770 16.128 52214 26362.495 7.617e-006 03 24076 18565 16679  15.809
728 16.012 52,214 26240228 7.642e-006 0.3 21901 1654 14734 14069
206 15.896 52214 26117526 7.667e-006 0.3 20015 14504 12908 12473
824 15.780 52.214 25994389 7.691e-006 0.3 18130 12763 11168 10733
a2 15,664 52,214 25870527 | 7714e-006 03 16244 11168 9572 9,282 v | Expot..
| Save | | 0K | | Cancel | | Help |
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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, ¢
I P &
p

/backﬁll soil weight

e o Pipe Properties

i

W’l\ o AN AN 7 o 35 3633-3634 Pipe is Buried
. ¢ ¢ ¢ ¢ ¢ Name
[ . ] _Wisin' Additional S |
Properties
* 1 ! i 5’ ‘% é * ’é Outer Casing Diameter 1652 mm
Casing Wall Thickness 20 mm l:‘
/ Consider Soil Movements !
R GROUND SURFACE S oo 5
(A] ACTUAL GEOMETRY SIRN AN SN Depthtothe Top of Insulation 1474 m

to the pipe Axis

Soil Movement xy.z 0 0 0

FAULT
LN

i N

SPECIFIED DISPLACEMENTS End Node (3634)
| ) UPLIFT RESISTANCE ‘- ‘ ‘ ‘ ‘ Depth tothe Top of Insulation  1.474 m
HEAVE FORCES Deoth tothe Pins Ayic k1 o
% Soil Movement xyz 0 ] -0 m |
———— AT - G - Sl
PIPELINE T meccccceeeeene- ORIGINAL PIPEELEVATION | ____. / Fipe Laying Method Open trerch
Backfil Soi Typs [ ]
Foundation Soil Type 04 l:l
. Insulation and Cushions
’ ; Insulation Type Polyurethane foam
. ' Insulation adhesion factor 067 IA

TOPS 2026

Cushion Presence Mo

cl |l

[ ok || Cancd | [ e |i
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L andslide

T
—

P - Sl

0
TOPS 2026 02-03. jun 2026. Zlatibor, Ho?el Palisad



Landslide Example Model
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L Input [ Stress Q Output
Operating Mode [ ] Show Al Modes Show Equations [ Stress Range from Operation to Cold
3’Landslide ALA & Add Axial Force and Torsion Stress
Object Start | Landslide strength, (kgf/sq.cm) | Landslide strength (Tension Area), (%) | Landslide strength (Compression Area), (%) | *
ande sl | Allow | % £ | Allow | % £ Allow | %
Underground | 1 | 317433 | 955117 332 -0.1363 1.126 139 -0.1615 1.126 143
3 --- 0.2823 2 141 -0.6003 1126 53.3 12
Underground | 3 --- 0.2823 2 14.1 -0.6003 1.126 533 12
4 | 719337 | 933107 | Ti3 0.048 2 24 -0.366 1.126 323
Underground | 4 | 719337 | 955117 | 733 0.048 2 24 -0.366 1.126 323
3| 3189.83 | 955117 334 -0.1357 1.126 123 -0.1623 1126 14.4
Underground | 5 | 2182.83 | 955117 34 -0.1357 1.126 128 -0.1623 1.126 144
6 -- 0.1957 2 9.8 -0.5137 1.126 456 12
Underground | 6 -- 0.1957 2 2.8 -0.5137 1.126 45.6 12
7 -- 0.1964 2 2.8 -0.5144 1.126 457 12
Underground | 7 -- 0.1964 2 2.8 -0.5144 1126 457 2| z
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Underground Chambers
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Modeling Pipe in Casing with Spacers

TYPICAL ROAD CROSSING

See tables tr spacing DOUBLE SPACER
___ CASING Bdorn load per spacer ] CARRIER PIPE AT EACHEND |

Standard Position

Centered/Restrained
Position

[] Base Node of Segment
X 18 m Y. 0 m z 0 m

Main -~ Restraint
Double-acting Guide

[] Name

Friction Factor 03

Use Gaps

Latersl Gaps 20 mm
Gap Upwands 40 mm
[1 Check Allowable Loads
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Hvala na pazniji!
Thank you for your attention!

START-PROF Product Manager
Alex Matveev

PASS

matveev@passuite.com

PASS VP on R&D and World market
[ Leonid Korelstein

L i [} PASS

korelstein@passuite.com
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