What's new

Pipe Stress Analysis And Sizing

4.84 vers

1ON

N




PASS/START-PROF Quick Pipe Stress Analysis & Optimal Sizing

Presenter:
Dr. Alex Matveev

START-PROF Product Owner

Development, Training, Support of
START-PROF Since 2005

mMatveev@passuite.com

LinkedIn: linkedin.com/in/alex-matveev/




PASS/Start-Prof | Upcoming Version 4.84

About one year has passed since our last version of
PASS/START-PROF Software release.

We worked hard during this time.

Check out that we have prepared for our customers!



PASS/Start-Prof | External Interfaces

« Added export & import from AVEVA E3D version 3.1

Added export & import from AVEVA MARINE version 12.1SP4 and 12.1SP5
« Added AVEVA MDS Support

Added import from Autodesk Revit to PASS/START-PROF
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PASS/Start-Prof | Codes Updates

 Updated code ASME B31.9-2017 Building Services Piping (USA)
 Updated code ASME B31.4-2019 Pipeline Transportation Systems for Liquids and
Slurries (USA)

o

* |SO 14692-2017 Glass-reinforced Plastics Piping (GRP). Updated the database

Material: Wavistrong 35 Class: FRP

- Database can only be edited if database files are open for editing and if stress
units are set as MPa for ASME - ksi)

Data source Data provided by Future Pipe Industries
Density 1850 ka/m3 [£
E Cyclic long term strength factor, fo 4
Temperature | al(0:1), | al(1:1), | hI(L:T), | al@1), | b1, || r“:ducer tee_nq:ﬂle, Ea, | Eh, [<G, E"EZ’;:‘” pf:':;” — I—IM"
“C MPa MPa MPa MPa MPa ‘ ‘ MPa | MPa | MPa :
MP " Delete /
e |t = | =
10300 | 20500
40 32.5 1] 0 62.5 125 a0 64 9765 19475 10925 | 0.00002 0.65 0.054
60 32.5 1] 0 62.5 125 a0 64 9135 18450 10350 |0.00002 0.65 0.063
63 32.5 1] 0 62.5 125 20 B4 9161 18001 10149 | 0.00002 0.65 0.065
20 28.3 1] 0 56.3 1125 72 57.6 9240 17015 9543 | 0.00002 0.65 0.078
a5 26 o 0 50 100 B4 5.2 T80 15783 8855 | 0.00002 0.65 0.002
100 25 o 0 48 96 61.6 483 7560 15375 8625 | 0.00002 0.65 0.096 Print
110 229 1] 0 441 881 56.4 45.1 7140 14350 | 8050 | 0.00002 0.65 0.105
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611 Design life

Ag shall be used to scale the long term emvelopes to the design etvelopes at design lives other than
20 years, Agahall be defined by Formuly {1):

1
S m
A“ lnt_h.,m gl 7S Im.,-ﬂ._
where
£ isthe Ume expeessed inh /

Ges 18 the gradient of regression line ot xx °C;

Ay shall mot be greater than 10,

L B e
T AR 0T dete i

bR den pan

4 MR | 0 datn ke (Vemaiie)
L

A2 Formulae for A3
When determiming Ay, the folinwing formulae may be used in leu of the graph.

“ sstn 100 000
S — A1)
Ty 150 000 S08
The cyclic long term strength factor, fc, is defined ac the ratio of the projectod siress values at 100 000 &
(static oading] and 150 000 000 cycles [cyche loading) respectively, These valoes shall be determined
from regrexson analysis s dofined in the ASTM D299296, Procedures A (cydic) and B (statick In case
1o Leat dota i available, fe shall be 4.0,

Whaen R » 04
1- 1-R
y =t Fey — Mog(N)
06/ log(150 % 16% )~ log(7 000)
[ 83 e ] A2)
<1-TAN[{ =i — )| {log(7 000Y
[ 0.6/, 1og{150« 10" j—tag{7 000)
When R-5 04!
]-
4 S Tay 8 How(N]
fo  log150%10%) = bag(7 000)
-y lok{7 000) A3
1= i

o ogi150%10%)= og(7 000)

Ay shall be greater than oc equal to 1), Ay shail be 1,0 if the calculated value is between 0.9 and 10, AL
7 000 cyches or heis, Ay shall be 10, Vhe minimmm value for Ay shall be 0,25



PASS/Start-Prof | Codes Updates

Ring bending stress is calculated using finite element method with geometrical
nonlinearity and consider stiffening effect of the pressure

7.8 Allowable stresses

The sum of the hoop stresses shall be defined by the following formulae:

Thsum = Thp + Thu (10) I ! | v ! ! !
Z7RTA L FRET Y LT
PxD .
g-hp Pk o] (11)
Zx Er,m'm
A | —
Ty = Fe % Dp xEpy = Y _Dmin (12)
r,min Dr,m'm
74
w
P is the internal pressure, expressed in MPa;
Eemin is the minimum reinforced pipe wall thickness, expressed in mm;
Demin is the mean diameter of the minimum reinforced pipe wall, expressed in mm;
[ is the internal liner thickness of the pipe wall, expressed in mm;
re is the rerounding coefficient, for P2 3 thenr.=1-P/3,for P> 3 thenr.=0;
Dy is the shape factor, see AWWA Manual M45 (second edition), Table 1;
AY/Demin is the predicted vertical pipe deflection [see Formula (9)];
Ewy is the hoop bending modulus, expressed in MPa.
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PASS/Start-Prof | New Codes

«  ASME B31.12-2014 Hydrogen Piping and Pipelines (USA)

« BS PD 8010-1:2015 Pipeline systems — Part 1. Steel pipelines on land (UK)

« BS PD 8010-2:2015 Pipeline systems — Part 2: Subsea pipelines (UK)

« CSA Zo662 + Ch.11 Oil and gas pipeline systems (Canada)

« GOST R 55989-2014 Gas and Oil Transmission Pipelines for Pressure Greater 10 MPa

« GOST R 55990-2014 Field pipelines (Russia)

« SP 284.1325800.2016 Field pipelines (Russia)

o SP 33.13330.2012 Steel Pipelines (Russia)

« Individual databases was created and filled with Material properties for all new codes

BSPDR010-1/2 ‘I'S(Steelp?peﬁnesonbnd&&_

‘gas Ems,

Materials - b 4 Mmsenals - %
Select Material Sefect Natesal @ —I B Materiak CSA 2245 Grade 241 Class: Carbon or Low Aoy Steel - X
Show I 4 —
Cote CSAZSE213 Ol ind gosodne muwns. Lo « | i Numm‘uddlmunmlwﬂmwlm ]
Code RD 10-243-98 (Power piping, Russia) “l | (2| itsanseas ASNE - A3} e
) ASME B31.12 IP {Hydrogen Piping and Pipelines, 1 | Copy To..
Manufactuing method || ASME B31.12 PL (Hydrogen Piping and Pipelines CTo Wit oA 2308 rade 306 - Data source CsAZaxs
- Piping, AT A e Densty 7830 kgin3
Material ASME B31.3-2018 (Process piping, USA) 9
ASME B31.4-2019 {Pipeline Transportation Systems Exon..
ASME B31.5-2016 | Re‘fngeratlon Plplng and Heat 7]
ASME B31.8-2018 (Gas Transmission, USA) Lo

EM 13480-2017/EN 13541-2015 (Metallic Industria ..
GB 50251-2015 (Gas Pipeline, China)
GB 50253-2014 (Qil Pipeline, China) | Delete
GB 5031G-ZDDB{MetaII|c Industnal Piping. China)
GB/T 20801-2006 (Process Piping, China)
GOST 3\2333-21]13{Proce55 piping, Russia) 2070000 102008 03 =
GOST 34233.1-2017 (Steel vessels) 070000 1.12e008 04 | Prrt
GOST R 55596- (District heating piping systen -
150 14692[GRP ng systems, Intemational) 23376936 2070000 1 1.02¢-008 03 v

PP, PVC an i aana | mamenss ss pos loe ) Exon.

Swe Ok || Cancel He
C58 2248 Grade 550 e ndem

CSA T8 Gade E20

i sia)
SNiP, 5P, GOST (Gas & oil transrnls.'slon plplng syst

SA Geade 650
STO 91579448-01.1-2013 (GRP piping v

CSA Z4E Grack 826




PASS/Start-Prof | New Codes

EN 13941-2019 District heating pipes - Design and installation of thermal insulated
bonded single and twin pipe systems for directly buried hot water networks
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PASS/Start-Prof | New Codes

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 I T A T |

G Piping Stress 7 7 / 7 g —————
& Insulation Stress Vs

Q. Seismic Stress (Aboveground)
G Flaw Stress
Load and Displacement in Restraints
44 Restraint Loads
4 Mozzle and Equipment Loads
A Displacements

iz Expansion Joint Deformations

B4 Iternal Forces & Moments

?=  Selected Springs

2L  Selected Constant Effort Springs
@ Buckling Check of Pipe Wall
¥ Flange Leakage Check

Output 3D View Ctrl+H
Error arnin E553QEs
% Error & Warning Messag
P " F ¥
919 |
4 v a4
TR T R T T T1 T R T T T 1




PASS/Start-Prof | New Codes

« START-PROF has everything that is needed for district heating networks analysis and widely
used for it since 1998. L2 i

e Pre-heating analysis PR ]

« Single use compensators analysis + Database + Distance e S
Calculation ///////////////////////4/////////4/

Efruboderatt G|

\ et i Outer Diameter, 0 0 ™
Oata 21503202 Wl Theknens 5 0 e
=== Sdemal Coang Daretee @ S
Copect Harder # absert}. Oc
Canrsg wal thckomn o Ll
S — M N, Code z 0
{ W »
C:Of-r{?‘x'_lj___ VDT syt B || Opeating Torperase 0 c
= Ppe, Aove groud Cold Terpersture 0 C
Wal tidness anafysss,
:sm"m:;’ : Pen Lo Pud Wegt | lnautation =
2) Stngle use Compensator Type & ‘)w use Compensator Type 2 €) Simgle wse Compensator Type 3 i Soon fength snwivs.; 0 kgfim O hgfim O (s
5} @ Ppe. Burnd Fadeion Tounad skt
o : 69 Vil edness saiysis.: 0 Toe -
' Project Settings... - START1 X e Stabibty anelyss. 0 B934 S0l Cose L
- Bom slorgaton: 0 Fourd 1
> = 3 © inziston srength: 0 Sol Code el
WW Seismic |W d, ow, Ice | Other Dy ami 2% Long eadus bend stabity: O Openting Seasuse o \gAaom
SO e B Do st ool i A 88 e e ioth sopiet sarfoci oadi 0
Spring and Constant Force Hanger and Support Selection - J Floskla ppas
- :M Facton Factor 057
; : ‘ = oy Tee
Spring and Constant Force Selection Don't perform e O u.m.,::,‘ﬁ, = ~
#3 Cyp
i - Sxpanaion et —_
4 Snge Use, Anslyss of Lmax and lodeng terperstre: G |
S L, T, Ushaged poe loags. Above ground o benched rstall
N\ L-sheped: 0
J Zshaped: 0
I Twped norparaied: 0
S Uzhepeci 0
JY, Ushuped external: O
WU Ushaped nterrat 0
A X 5 5 3N\ L, 25, Ushaped pioe loogs. Abave -ground and Yench nstals
Special Analysis: Single Use Compensator \Pre-heating 3. 9% L+ 2+ Usheped joe loops., Buried
: ", L-shaped: 0
Analysis Mode Pre-heating & 1ot pwabet: 0
J 2sre0ed nonpacalel: 0
Pre-heating Temperature _ TN Ushaped caguar: 0
&Y, Usheped external; ¢
B Uchaped mternak 0




PASS/Start-Prof | New Codes

« Added LOGSTOR, POWERPIPE, +GF+ Urecon Polyurethane Pre-insulated Pipe Jacket Sizes
Database for district heating and district cooling networks
« Now it is allowed to add expansion cushions on the vertical pipes

& GRUN.ctp [GOSTR $3356-2013] - PASSS2at-Frof 2018 w0434 11 - [GRUN cto] =raim
(£ Ble Bt fww Mwigetios Guphves fewt Tosk Senice Dgtabesss  Anahwin Oypie  Window  Hep - 5%
Ddeid 33 WEBY o B & 40 Mo Menros AW e AR E+ACe . ; i
o 6—4'. ,-I‘ CFT N YAGALL PR K-, PUR Insulation Jacket Properties
Freperties 8 x| ﬂfﬂ]ﬁl‘i“ xw' o ¥ [-'
Fye 232) . ‘{ ‘ -~ Codes Type
2 W & Pips Propenies ® S
B Man | S Fee m (2 Poeis Bried i >
e - MOCT 30732-2006 Change Series 1 Change
) “"_'»_ L ’ Chingse National Standard I—gl Series 2 \—gl
Nome ‘ M addnoms Sed [ »a Series 3
et Type  Progechons \ [ S—— —— | - POWERPIPE
B Projections/s Om Om, 15m | Oty Caning Diavter B - ® +GF+ Urecon
8 G 0 190 oy o — *
Pipe Matesal 20 {
AAE Toferans O mn ‘ 2
Comesion 44 0 mn Coracer et Meverarts 3 |8 Diameter And Thickness of the Jacket
Pressuee, MP, 10 M9 St hode ()
Test Presvare, 2 WP [ § Type | Do, mm | Dn, mm | Dj, mm |Th, mrm
Tempesative, 180 °C 2 .
8 Untormy Welj No, 0.133 /im0 Dwphessvetin £ ! L Series 1 2648 20 0 3
B Addinont |- Series1 337 25 90 3
Hesa Guabty 120 |5 Series1 424 32 1m0 3 Print
Weld Cuaity 0.50 End M (12 L
v Quaity 0350 | = Series 1 433 a0 110 3 Export
e Orphivi e CH— | Series 1 603 50 125 3
uuter Casing 00 mm [
Casng thickr 10 mm | o Series 1 76.1 63 140 3
| Baptati L - & Series1 889 80 160 3
Comsides seil No T |5
Pipe Lifing T Open Trench SRt phaped Lsonss | Series1 1143 100 200 3.2
] -
et asCn et o b Series1 1397 125 25 34
Foundation 5 01 Fountuson Sol Trpe o = I .
nsdaticn tys Pelyurethane fos = Series1 1683 150 250 3.6
nselation adl 0.67 """’";':.m‘ A = s
I Cuthian pres thoaa&unf;' 1] Do adrsion faciar o6 [ Save | | Close | | Help
Erron mnd waming =vagn | Cushion Fwssrce Yo -
Wee | Wodeigipe | Desciptin | Help
Notes Noded  [WAS) Tpyfionpoeas noamasercn nag coopan (Pebowes cocromene) - 1 Man mode T ok 1 [ Concnt | ’ Y ]
Note Noded  [WIDS) Tpy0onpoeas nogimasercn wak on0poR (Fadowss cocroammes - 1, Test mode’ ' - . - o




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

X

=

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

x] Add..

seamless
1.0345/P235GH

3 Material: 1.0345/P235GH

Database can

units are set as MPa for ASME - ki)
Data source EN 10216-2-2013
Density 7850 kg/m3

Class: Carbon or Low Alloy Steel

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

P Yield Tensile

r Th, cm Stress (Rp), Strength (Rm),
o i kesi

A 34,084 52.214

[ 52.214

¥

T=20

‘eater than 0

Termperature | Vi€l Tensil Elastic [ Expansion oo SRR | SRR | SRR | SRm |0~ | Add
i ’ P i i i Delete
68 i ) 0 ] 0 0
212 2717 52214 20887637 6.611e-006 03 0 0 0 0
302 7422 52214 20353463 | 6.804e-006 |03 0 0 0 0
392 656 52214 28805946 6.986e-006 03 0 0 0 0
482 2756 52214 26245375 | 7.155¢-006 |03 0 0 0 0
572 19045 52214 27671460 7.3136-006 |03 0 0 0 0
662 17405 52214 27084493 | 7.458¢-006 |03 0 0 0 0
752 16244 52214 26484181 7.5026-006 03 26307 20450 18565 17.695
770 16128 52214 26362495 7.617e-006 03 076 18565 16670 15809
788 16012 52214 26240228 7.642-006 03 2901 16534 14794 14069
806 15806 52214 26117526 | 7.667¢-006 03 2015 14504 12908 12473 :
824 15780 52214 25094380 7.691e-006 03 18130 12763 11168 10.733
w2 15664 52214 25870527 | 7.714e-006 | 03 16244 11168 0572 9282 v
Save || OK || cancel || Hep |

A




PASS/Start-Prof | New Features

Added Minimum Design Metal Temperature
(MDMT) calculation according to 323.2.2 (a), (b),
(d), (e), (f), (9), (h), (i), (j) of ASME B31.3-2018.
Added into material database. START-PROF
calculates the MDMT according to figure
323.2.2A and figure 323.2.2B depending on the
calculated stress ratio if user select
appropriate option in project settings, taking
INto account the code requirements 323.2.2

(9), (h), (i).

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS

Material: 4105 Class: Carbon or Low Alloy Steel -

™ Database can only be edited if database files are open for editing and i stress
units are set as MPa for ASME - ksi)

Data source ASME B31.3-2018 Carbon(C<0.3)

Density TR y Maximum f=1.2 /

Mn. Temperature 'j
n. Temperature

Larson-Miller constant C 20

Min. Temperature -29

Creep Factors Carbon, SiMn Steel

Temperature
S

Table A-1 Basic Allowable Stresses in Tension for Metals (Cont'd)

Numbers in Parentheses Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

Basic Allowable
Stress, S, ksi,
Specified at Metal
Min. Temperature,
ength, ksi  °F [Note (1]]
Class/ Min. Min.
Spec.  Type/ Condition/  Size,  P-No. Temp.. Temp.
Material No. Grade UNS No. Temper in. (5) Notes °F (6) Wensile Yield to 100 200 300
Carbon Steel — Pipes and Tubes
A285 Gr. A Al34 . 1 ([8h)(37) B 45 24 150 147 14.2
A2B5 Gr. A ABT2 A4S Koi7o0 .. 1 [57)(59)(67) B 45 24 150 147 142
Butt weld API 5L A25 1 [8a)(77) -20 45 25 15.0 150 147




PASS/Start-Prof | New Features

After analysis the output report table is
provided. For each pipe START-PROF show if
the impact test is heeded or not

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS

| Ejlnput " [ MDMT (3

Object Start Thickness, crm | Material | Stress Ratio, r | Tmin, °C | MDMT, =C Output
End
node
Above ground pipe | 3. Restrained 0.600 Al06 B 0.204 -40 -44 (8] 4
Above ground pipe |23 0.600 Al06B 0.395 -40 -43 oK
Above ground pipe | 6.0 Flange 0.600 AlDEB 0.436 -40 -43 oK
24 0.600 Al06 B 0,400 -40 -44 (8] 4
Above ground pipe | 6.0 Flange 0.600 AlDEB 0.342 -40 -43 oK
I N o I
Above ground pipe |8 0,600 A6 B 0.7 -40 -48 QK
25 0.600 Al06 B 0.283 -40 -44 0K
Above ground pipe |27 0,600 A6 B 0.430 -40 -48 QK
0.600 A106B _ Impact Test
Above ground pipe |8 0,600 A6 B 0.330 -40 -48 QK
o Taths A4 o Buhgned Carw for & Lo Marar 3o T4bls 103 34 fo Taar Valgey 1 321338 Resiction Lo Exunption Tomparstue o Sacals MR L Tasting
[ 1 1 1 1 I 9 09 \\
- | « - s : g o \
- Pa - =n O foe \ —_— — —r —
// .‘..-“/ __- : i | |
» - y > s $ | 08 - N
// j// Br 1 0s \».\
. A= S kit " —
= l_/_-_- ED ] S Tt o e ._7_r_._:: 03
W . - » - . - - Al V‘ = l': » bl » o w (5] n o v AL m e
Tt Wi BBtk (LTI SO N TR = TR S T TR S T TR L~ S L

Tarpaanes Radssen, C (6



PASS/Start-Prof | New Features

Updated material library, weld reduction
factors for ASME B31.3-2018.

Added occasional allowable calculation for
elevated temperature fluid service 302.3.6 (2)
ASME B31.3-2018,

added appendix V. Added "Time duration,
"Alternative Occasional" options to operating
mode editor. Added Larson-Miller constant
"C" into ASME B31.3 material database.

include same or like material, weld metal composition, and
welding process under equivalent, or more severe,
sustained operating conditions.

302.3.6 Limits of Calculated Stresses Due to Occa-
slonal Loads

(@) Operation. Stresses due to occasional loads may be
calculated using the equations for stress due fo sustained
loads in para. 320.2.

(1) Subject to the limits of para. 302.2.4, the sum of
the stresses due to sustained loads. such as pressure and
weight, 5., and of the stresses produced by occasional

(~a) the weld strength reduction factor times 20%
of the yield strength atthe metal temperature for the occa-
sional condition being considered

(-b) four times the basic allowable stress provided
in Appendix A

(~¢) foroccasional loads that exceed 10 h over the
life of the piping system, the stress resulting in a 20%
creep usage factor in accordance with Appendix V

For [-a), the yield strength shall be as listed in ASME
BPVC, Section 11, Part D, Table Y-1 or determined in accor-
dance with para. 302.3.2. The strength reduction factor
represents the reduction in yield strength with long-

3 Material: A106 A

Class: Carbon or Low Alloy Steel -

Database can only be edited if database files are open for editing and f stress
units are set as MPa for ASME - ksi)

Data source ASME B31.3-2018 CarboniC<gad)

Density 783341303 , Maximum f=1.2

Larson-Miler constant C 20

Creep Factors Carbon, S5iMn Steel

Teeeie Allowable Yield Elastic | Expansion Paisson's
F Stress. (S), | Stress .(Sy) Modulus Coeff. Ratio (v) Wi
ki ksi ksi 1/F

-325 16 30 31400 5.5e-006 | 0.292 1.0
-200 16 30 30800 5.79e-006 | 0.292 1.0
-150 16 30300 5.9e-006  0.292 1.0
-50 16 EN 20591 62006 0292 10
70 16 30 29400 6.4e-006 | 0.292 1.0
100 16 30 29262 6.47e-006 | 0.292 1.0
200 16 27.500 28300 6.7e-006 0.292 1.0

—1e material to elevated temperatures
XK fmore-applicable data, shall be taken
stainless steel and 0.8 for other mate-

l:l isic allowable stress for castings shall
y the casting quality factor, E. Where
is value exceeds two-thirds of yield
rature, the allowable stress value
; specified in para. 302.3.2(¢).
due to test conditions are not subject
n para. 302.3. It is not necessary to
sional loads, e.g, wind and earthquake,

T rently with test loads,

[

Prirt:

o [ |

| Save | | OK

| | Cancel ||

Hep |

|Har‘|ger Sizing |High temperature |Co|d State |Seismic |Wind |Snowf|ce |Friction Multiplier |Weight Multiplier |T|me Duration, hour |ModeType |Stress Range Between |Help |

Lilnput |5 Stress (3|
Operating Mode Show Equations Stres
1.1%ec1.1" - Creep Stress
Ohbject Start Primary Loads MNotes
End Stress, (ksi)
node g am | k"Sh | %
Above ground pipe 14 5012 | 5960 841 ‘d‘ Smart Operation Mode Editor
29,2 Flange
Forged Elbow 29,2 Flange Sh, 4.624 ksi 3 |# |Name
Above ground pipe 29,2 Flange Sy, 18.616 ksi M 1@ OPE
15 ti=5000 hour 110 eccld
Above ground pipe 14 C=20
16 Te, 481.384305068138 °C 4 3(1)  Testmode
Weldolet (branch welded-on fitting) 16 502, 5.860 ksi
Rt 16 min(45h, 0.8%0.95y,502), 5.960 ksi

Ana

T S N S O O

O O 1.00 1.00 0.00 SUS

“

0CC Std ||
YY) - P
E

[v]1-1a v

II

—.u

-.u



PASS/Start-Prof | New Features

Added automatic creep-rupture usage factor
calculation according to ASME B31.3-2018
Appendix V (V303.1-V303.3)

V303.2 Determine Creep-Rupture Usage Factor

The usage factor, u, is the summation ofindividual usage
factors, t; /t.; for all service conditions considered in

para. V303.1. See eq. (V4].
’ V303.3 Evaluation
U= E (k) (V4)

The calculated value of u indicates the nominal amount
where of creep-rupture life expended during the service life of
I = asasubscript, 1 forthe prevalent operatingcondi- the piping system. If u < 1.0, the usage factor is acceptable
tion; i = 2, 3, etc,, for each of the other service incuding excursions. If u > 1.0, the designer shall either
conditions considered increase the design conditions (selecting piping system
total duration, h, associated with any service components ofahigher allowable working pressure ifnec-
condition, 1, at pressure, P;, and temperature, T; essary) or reduce the number and/or severity of excur-
t; = as defined in para. V303.1.4 sions until the usage factor is acceptable.

£
Il

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

3 Material: 4106 A

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

units are set as MPa for ASME - ksi)

Data source

Density

Larson-Miler constant C 20

Class: Carbon or Low Alloy Steel

ASME B31.3-2018 Carbon(C<aed)
7833.41303 Maximum f=1.2

Creep Factors Carbon, SiMn Steel - D
Tempeaure | Al [ vt Bt TEpnn  poions :
F o e | Retie®)
-325 16 30 31400 5.5e-006  0.292
-200 16 0 30800 579006  0.292
-150 16 0 30300 5.9e-006  0.292
-30 16 N 29591 6.2e-006  0.262
70 16 0 20400 6.4e-006 0292 oot
100 16 0 20262 6.47e-006 0292
200 16 27500 (28300  67e-006 0292 v
Save | | 0K | | Cancel | | Help |




PASS/Start-Prof | New Features

Added pipe wall thickness calculator
and bend wall thickness calculator
for all new codes like ISO 14692-2017,
EN 13941, ASME B31.12, BS PD 8010,
CSA 7662, GOST R 55989,

GOST R 55990, SP 284.1325800.2016,
SP 33.13330.2012.

All pipes and fitting wall thicknesses
are automatically checked before
every run of the pipe stress

analysis according to the selected
code

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS

—

Project trew—.

Data SIFN00

Obgect Murrber
Code
N 13541-2018 Destrict heatng pong systeme ~

A e, Above groud
W Wal thickress snalyss.; 1
& Bend
P Pow Berd, WMl Eickniems senlyn ;|
= Reducer
BB Forged concentrc reducer. Wil thick.
B Porged scoentre reducer, Wall $edn

Outsde Darveter O
Bend o B

Opeating Tempertue
M Tokeeynen
Coruson Mowecs

Factor €

®) \Yuk Thickness S

1530

1
‘

10345 F235GM
%\: welded

FASME BIL 1-2018 Pomer g JUSA}
PASME BY1 120P teypdrogen Poarg (L5A)

FASVE B11.5-2016 Refrgerston powng and hes
LASME BT1.0-20 18 Ges Transweson (LGA)

PBS PO 5030-1, 22015 Steed pioeines on Landi
LOU/T 5366-20 14 Power powng {Chwa)
(EN 134902017 Metalic Indusyal Porg

NEN 1304 1-2G10 Dulrict heatrg sewrg sysioms
10 30251-2513 Ges peines (Tl
£GB S3253-2014 Of Ppsires (Chns)

SCET 203032006 Pracess Fysey (Cheew)
LEAST 37383-20 1) Frocess pong Russa)
SGOST 32383-2013 Sorting out thiomessas R
SGOST S5556-20 13 District heating pipng Syste

) Trdbodetall O
Progect tree..

Doty 15052020

Otrgect Murbe
Code

{0 1394120 53 Destct eabing pong Spsten

LASVE D31, 1291 Mydrogen Ppeires (LUSA)
ASME DL 3-2018 Process Pong 1U54)
ASVE B11.4-2019 Pipsine Transportation Syst

ASVE B11.9-2014 Bukcing Services Pong (US/

SCANT 812013 Heatrg network {wa)
CSA 7662-15 OF and pas pioeine systerss (Cor
\

GB 50325-2008 Metalic Induurial Ppeg (Ohee

SGOST B SS5E0- 2036 Gas & of brarsrsimon
JGOST R $3950-2014 Offeld prang systen (R
150 14692-3 2002/Cor 112005 GRP pping Syst
150 14502-3.2017 GRP pong systens (Interm
AL 1024308 5.1 Sower prorg. Barrals, wued
IRD 10-293-59 1.2 Smwer pang, Steam snd ho
FRD 10-400-01 Detrict heatng poing systers §

Outmde Diameter,
Bend Fadus A
Openateg Tengeratue
Mt Tolerance
Comogon Alowance

TRTM 38 00194 Process pong Fuss)
SSNE 205 05-8¢ G & ol barwrismen pewrg 3 Y



PASS/Start-Prof | New Features

Added ability to enter the custom hanger allowable rotation angle for different types
of hangers. PASS/START-PROF automatically check the hanger rotation angle and show
the note message after analysis if restriction is violated

' Project Settings... - START1 x

General rﬁ.dditional rﬁe'rsm'rc rWind, Snow, Ic;/wﬂther r[};.rnamic ]
[] automatically Insert Caps in Free End Nodes

Anchor Coeffident by Default 1
Mumber of Cydes EM 13941 Hanger Allowable Rotation, ®
Transmission Pipelines: 100 Spring Hanger: E
Distribution Pipelines: 250 Rigid Hanger: 5
House connections: 1000 Constant Hanger: | 0
Piping Size Specification ANSIT -
PUR Insulation Jacket Code lLoGsTOR -

GOST 30732-200

Chinese Mational 5

POWERPIPE

+H5F+ Urecon

HTM
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PASS/Start-Prof | New Features

 Added automatic local pipe wall buckling check per
ASME B31.8-2018
° EN 1394] ‘20-'9 7242 ﬁ.’]lnpu‘c Lo | [# Stress MStahility & |

Operating Mode

1 FRPEIET (0) -

—i i Object Start | C1 Local Buckling in | €1 Local Buckling in | C1 Lecal Buckling in | Motes
Output | Window  Help End | Hot Condition, (MPa) | Cold Condition, (MPa) | Test Condition, (MPa)

O Piping Stress

Insulation Stress

Ar Buried pipe 1 36.00 :
Seismic Stress
2 12.95 33.88
Flaw Stress --
_ _ _ Bend 2

Load and Displacement in Restraints Buried pipe 3 3144 3388 -- 0 3388
¢ Restraint Loads

Mozzle and Equipment Loads
A Displacements e For (D,—t,)/(2t,) = 28.7

Expansion Joint Deformations S = 0.0016E
B Iternal Forces & Moments * For (ﬂﬂ - tﬂ}-'f(mﬂ} > 28.7

S, = (0.0458 - 2t,,/(D, — t,)+ 0.00003)E
Selected Springs

‘% Selected Constant Effort Sprin
'@ Buckling Check of Pipe Wall

Elange Leakage Check
Output 30 View Ctrl+H

& &

Error 8 Warning Messages




PASS/Start-Prof | New Features

Added built-in calculator in some input fields

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

[ﬁi Pipe Properties et [ﬁi Pipe Properties
Fi Fi
= 1-2 Pipe iz Buried = 1-2 Fipe iz Buried
Name Name
i Main | Additional | Soil | i’ Main Additional | Soil
projections < projections <
Projections. Projections
Pipe Length 1 m Pipe Length 7 m
D "] cm———
DY i) ‘m oY ] m
DZ 0 m 0z 0 m
Properties Properties
Outer Diameter EI 215 mm Outer Diameter EI 215 mim
Wall Thickness 6 mm Wall Thickness 6 mm
Mill Tolerance 125 % Mill Tolerance 125 %
Comosion Allowance 0 mm Comosion Allowance 0 mm




PASS/Start-Prof | New Features

« Updated database ASME B36.10M-2018
« Added more than 140 new standards into pipes, tees, bends, and reducers database,
including ASME B16.9 and lot of Russian GOST, OST, RD, TU codes

. & pipes be
Databases | Analysis  Outp P
Materials Library... : Mill- " -
& - Y Manufacturing | Manufacturing MPS, N.OI"I"III"IE| . . Diameter, | Thickness, | Tolle- | Weight, | Standard m
. . Technolo Troe Standard Azzortment | Schedule in Diameter Material Size o cm k Grou
Variable Springs... echnology yP mm rance, | kg P
om
1 @ Constant Springs...
<not set> <not set> Remove Filter ~ et 105 1/8 6 <not set> DN & MPS 1/8; SCH 105 1.028702 0.12446 0 0 ASME
E ﬁ Soils... <not set> <not set> ASME B36.10M-2018 i 05 18 6 <not set> D Ame i relane PP Pp— a a acvar
ASME B36.19M-2004 | & Tees
@ Insulation “not set> <not set> FOCT 10705-80 rp. B et> 805 18 6 <notset= D
= e <not set> <not set> FOCT 10705-80* et 10 1/8 B <not set> Dh Ty weldng >
. . roCT10706-76 rp. B
@k Expansion Joints... snotset  <notse  lrocT10706-76" p> |30 LI <notset> |DN taadss |ommad | e [ Hosder | Beanch
re— . <not set> <not set> rocT 11068-81% £t a0 1/8 ] <not set> DN | m g & qy K Matens! See Diarmetas, | Diamater, | 05 | U " NG Schedule | Thickness, | Thickneu
i E' PES- L <not set> <not set> rOCT 20295-85 £t STD 1/8 6 <not set> Dn 2o = | o 2
FOCT 20295-85 twun 2
i Bends... “not set> “not set> rOCT 20295-85 Tun 3 =t & e s “notset> DA “not ety Nemowe b ttes P M3-87 2N 237 15 (7] 17 154 120 ) )
o <not set> <not set> ||:35$ 3%;%8;%913 et xS 1/8 6 <not set> DN 1ot sets (Ag:: :3'1;:;:!‘1'; IR TR " 15 &8 v 14 13 v »
a Tees... <not set> <not set> FOCT 326783014 et 160 1/8 & <not set> DN f<non set> OCT 108.104.05-82 n3nr 21 137 15 8 12 174 1 0 0
<not set> <not set> roCT 550-75° et>  XXS 18 6 <notsets Db |“nerser SCT 0RO e I S L S o = e . .
a Eeducers... <not set> <not set> rOCT 8696-74* et 10 1/4 8 <not set> [l hrlooves QCT 108104.07-82 s ::Il ‘3; = :A L“ ye i ~ .
| rOCT8731-7T4 rp. B <not st OCT 108104.03-82 332 213 137 15 o3 12 14 =% 0 4
<not set> <not set> roCT 8731-74% £t 30 1/4 8 <not set> DN | inet yats QCT 108.104.09-82 H3-17  in 137 15 o8 V2 154 106 . o
anges... OCT 108.104.13.82
- =not set> <not set> rOCT8733-74rp. B et 40 174 8 <not set> DN | not sets OCT 108 1041482 N7 0 L 15 04 1 14 0 ¢ o
& Gasket... <not set> <not set> FOCT3?33-?4* et sTD 1/4 3 <not set> pH |<norsets QCT 108.104.15.82 nyur n 13 o8 12 14 0 ° o
= rOCT 9940-81 <notset> gg :::g“:f :, niwr o 137 13 08 vz e X3 ° .
i <not set> <not set> rocT 9941-81 et 80 1/4 8 <not set> D e i T \aIK lé = NINT 313 a i3 o8 i & = A °
nsulation Jacket -
<not set> <not set> roCT 5541-81 et> XS 174 3 <not set> DN [inor sets 0CT 108.10413-82 NPT 21 237 is o8 " s o ® ®
rOCTP 53383-2009 0CT 108104022 o - ~ - - -
<not set> <not set> CTO 56517011-042-2010 Et> 160 1/4 8 <not set> DN | «not asts ocT 18 z_n ﬂ'.'&y tu- ’ .;,n IJ: 15 ':2 12 14 6 . .
<not set> <not set> TV 13.03-011-00212 179-2003  [et> | XXS 1/4 8 <notset> DN | Lo Cryes 3409 . 1Y 13 b s u > : “
T¥ 1201-039-00212178-2010 <net get> 6(1 ™ _‘,:‘.m_&, 13-17 FAL Ly 1.5 24 1" 14 0 ] ]
<not set> <not set> T¥ 1303-002-08620133-01 et 105 1/4 8 <not set> DN o oct lm]“;w&) HINT 21 ) 15 oa 1 e s ° 5
<not set> <not set> T¥ 1310-030-00212179-2007 Et> 405 1/4 8 <not set> DN J<not zet> En_.: :: :L:::t‘\-&: N33t 21 %1 19 o8 2 e 5 ) )
T¥'14-3-1080-81 “not set YA g niva 2u 17 13 ' 12 £ T 0 3
Only first 100 rows are shown |17 14-3-1128-2000 <not set> CTO LT 720.01-2000 7373 21 7 13 1 2 £ v ° o
To see other rows please use filter 1Y 14-3-1128-82 hd «not aets t;g ::::: :ggg: 313.1723 1 \73 15 1 12 e 120 o ]
oot {CTO LT 720.07- 2008 |33 28 wA 1S 3 ¥ e R 2 i
} CTO LT 720.08-2000
CTO LKTH 720.09- 2008
?’,’L_'";,_m,,":;'_"ﬁ; TOLKTNTNI0-200 ¥




PASS/Start-Prof | New Features

Added polypropylene "PP-B" into material database. Data taken from DVS 2205, EN
1778, and DIN 8078

& Pipe Properties *
Pi
be 4142 [] Pipe is Buried
MName
Main |Additicnal
cylinder -
Cylindrical
Length in XY plane a5 m
Dz 3.881734e{ m
Angle With X Axis 45
Angle With Y Axis 45
Properties
: . . . Outer Diamet 710
ey Project Settings... - plastic.cip et Sr HlametEr mm
Wall Thickness 421 mim
General Additicnal |Seismic |Wind, Snow, lce | Other | Dynamic Fipe Material PE 100 -
FE 100
Date 15-02-2017 Description 1 Fomes PEG7
FE 80
Piping Type: Pressure PE-RTtype 1
All - Temperature A E:ETM’E 2
Stress Analysis Code: EE-H
‘ pASS Plastic Piping Systems(HOPE, PP, PVC) - Test Pressure PVCC type 2
FVDF
I i Wlainkt




PASS/Start-Prof | New Features

Added 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
Alllance). Improved by START-PROF authors, added shear wave effect

GB 50032 (China) Powave [OTPEEON B

GB 50470 (China) e gt
SNiP 2.05.06-85 (Russia) LR
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)

T

111111
v

111110 PV T 3
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PASS/Start-Prof | New Features

Initial Soil and Pipeline Condition

F’-Wa\.ri Length

1]
!

1 11
|| 111
i 111

i

- 0.@)07 cn

! D, . =38cm D = Ve Frp
] : T 128E4
Soll Displacements \
a ;

) : : ; : D, ()
Soil and Pipeline Deformed Shape During P-Wave Passing /
Dy =3.8cm Doy =3.8cm Pipe Pipeline-Soll Friction : i :
! 131 T AT F 1T T T F T ] : : : ’
SRR A MO DRI |, ouss
s . b) oot Stran £, (x)
B e : e
| v VI L W WA 11 ST T W O S W 1 /1 = = : Compfesf-'on
! i | EREEE ] T T T T T T |-
| L1 | LT 1T ] T T T T ]
<+ —> <+ —> Soil Displacements
o= ' — 8 T
— p L) TR G oc(¥)
, Dy =38em Pipeline Strain
B Compiessuon Compression o
~ 8 -~ e S < e ' Sae O S PR o
Tension Tension Tension v

PIPING AND EQUIPMENT
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: 5 : ' o =% F — 4800kg/ cm’® :
: : : : VP :
. Pipeline Strain Without High Friction : :
d) W ] W : : ' :
: : S /4 WMMW

: : : F.. _Fuiction force
) : Pipeline Strain Without Low Friction P :
e) . r :

S gc(X)

G e (X)

N Fp(h/4)

Fre
G ™ —m =05V, — =11.23
oy A Pad



PASS/Start-Prof | New Features

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

— e
Drna = 3.8 D, =3.8cm Pipeline-Soil Friction
ﬁ - O SO -
o AL L L LT TR L P L L L L L LA T L T T L L LA T LI E T L L T
B R SN SR RAVNE] | S SRR TR S S R R T TR S
| §ALE 5, =3.0rm
||I IF kY
I i 5
\r-!_. N\
I
I Y
I I y \
| i
4 Soil Pipeline
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PASS/Start-Prof | New Features

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

D [ Pipe Properties x 2lA
£ = tmax (m:'ﬂ[:sﬁ, sf,.); Ep”"”) cos w g i $
. . . \ . . . . Fipe o .
Actually, pipe curvature can cause only the bending moments, but we convert it into equivalent axial strain to simplify Lalii) Fipe is Buried
the stress analvsis procedure in START-PROF software. Name E"z 1
@ — Incline angle of the pipe. () for horizontal pipe, 90 for vertical pipe ™
: . - — - p— —
D- P1pe diameter, m Main |Additional Scil Seismic N ‘ M
£, — Maximum axial strain from P-, 5-, R-waves Piping Location :N 2 i i
_ L; . Vg . Vg Aboveground/in Underground Channel/On Low :: ..;. A
&g = Max C_ Tl C_ Restraints Installation } ’f""..
. . .. . P s "R Owerpass/On the Stand/ft the First Foor and Above ! ‘
Maximum strain from P-wave friction forces is Installation i
T”'l Automatic Calculation of Kpsi i E
4EA N -
Factor to Accourt for the Ability to
A —Wave length, m Dissipate Eneray. Kpsi 1.48 /4
. . L. A= D'SC;D Facter Taking Into Account the .
So maximum strain caused by friction from P-, §-, R-waves is Appoirtment of the Piping, KO :
£, = max (O.SCPT—”;O.S Ei;o.scg & ) A
4FA 4FA 4FA M =
Prmax — Maximum curvature from P-, 8-, R-waves N1 " 1Y
03854, A4, A4, i |
Pmazx = MAx 7 75 5 N i
(Cp)' (C_r.')' (CR)_

Lo
1, — Peak ground velocity. m/s. Specified by user in pipe properties
A, — Peak ground acceleration, m/s2. Specified by user in pipe properties
A — Pipe cross-section area, m2

Perfarm Buried Pipeline Seismic Wave Propagation Analysis
T, — Peak friction force, t/m

Buried Pipeline Seismic Analysis Code H
1+ K, . . 7
T, =tan(n,, - @) [YRZEDC ( 5 ® cos? a — K, sin® fx) + nD_wc Ll e
0.274 0.695 Peak Ground Yelocity, Vg 0.1 m/s
w = 0.608 —0.123¢c — 9— 3— Characteristic Period of Ground Motion in  |GB 50470
cc+1 41 pipe buried site
¢ — Soil cohesion SIS . 2
. . r . . . . eal roun Celeralon,
Cp — Apparent P-wave propagation velocity. m/s. Specified by user in START-PROF pipe properties. Default value 2 me
km/s Ppparent Propagation Velocity . Ca 120 o
Cg — Apparent S-wave propagation velocity. m/s. Specified by user in START-PROF pipe properties. Default value 1 Shear Wave Velocity, Cs &0 m/s
km/s

Cg — Apparent R-wave propagation velocity, m/s
Rayleigh wave velocity is equal to Cp = kC,. where k is obtained from the equation
1 2-v o 1
gké_k4+ﬁk- _;=0_ oK Cancel Help
Depending on Poisson’s ratio values the k values are within 0.92 < k < 0.95 We approximately assume that k = 0.92
Cq & 0.92C,




PASS/Start-Prof | New Features

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

@Input ./VStre-ss a|

Operating Mode Show Equations Stress Range from Operation to Cold Compression strain limit
1.1 "Soil Seismic Wave Propage ~ Add Axial Force and Torsion Stress
1
Object Start Buried piping Seismic Check, (MPa) | Buried piping Seismic Check, (%) | Notes q_?j[g_ju[i] —0.0025+ EHW[E] i|
End g 2Et
node S| ‘ Allow | % I | Allow | %
Buried pipe 9 515.60 965.27 534 0.2009 0.2939 63.4 D
3 515.58 965.27 534 0.2009 0.2939 63.4 D'= 3
Buried pipe 8 510.81 | 965.27 52.9 01985 [E, 201051.12 MPa 1-5(D-D,.)
9 515.60 965.27 534 02005 | [zal=0.75(0.5t/D-0.0025+3000(P D/ (2E4))), 0.002939
Buried pipe T 490.91 965.27 50.9 0.1884 | [za]%, 0.2939
o £ NAE 17 [T} N 1005 RGN ETE
L Input /VStress G]
Operating Mode Show Eguations Stress Range from Operation to Cold
Maximum T Add Axial Force and Torsion Stress
Object Start Hoop Primary Loads Primary&5econdary Expansion Stress Range, (MPa) | Buried piping Seismic Check, (MPa) | Buried piping Seismic Check, (%) | MNotes
End Stress, (MPa) Stress in Hot State, (MPa) Loads Stress
node in Hot State, (MPa)
sh | FE*Sy | % | Seq | FSy | % | 5l | FSy | % | Seq | F*Sy | % | 5l | F*Sy | % Se | Sa | % 5l | Allow | % I | Allow | %
Buried pipe 9 85 | 173.75 | 489 2462 | 18099 | 136 | 154 21718 | 709 | 69 | 217.18 |31.8 | 9361 | 217.18 | 43 51560 | 965.27 534 02009 | 02939 58.4
& 85 | 173.75 | 489 24,62 | 18099 [ 13.6 | 154 | 217.18 | 70.9 69 | 217.18 | 31.8 | 93.61 217.18 431 51558 965.27 534 0.2009 0.2939 68.4
Buried pipe 3 85 | 173.75 | 489 24,69 | 180,99 | 13.6 | 153.55 | 217.18 | 70.7 | 68.55 | 217.18 | 31.6 | 93.23 217.18 429 510,81 965.27 52.9 0.1985 0.2939 67.5
9 85 | 173.75 | 489 24,62 | 180,99 [ 13.6 | 154 | 217.18 | 70.9 69 | 217.18 | 31.8 | 93.61 217.18 43.1 515.60 965.27 534 0.2009 0.2939 68.4
Buried pipe 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 42.2 490.91 965.27 50.9 0.1884 0.2939 64.1
] 85 | 173.75 | 489 24,60 | 180.99 | 13.6 | 153.55 | 217.18 | 70.7 | 68.55 | 217.18 | 31.6 | 93.23 217.18 423 510,81 965.27 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 | 21718 | 54.9 | 84.97 217.18 38.1 732.51 965.27 759 0.1589 0.2939 54.1
Buried pipe 2 85 | 173.75 | 489 30.03 | 180.99 | 16.6 | 169.99 | 21718 | 783 | 8499 | 217.18 39.1 | 84.91 217.18 38.1 568.23 965.27 58.9 0.1588 0.2939 54.0
7 85 | 173.75 | 489 24,98 | 130.99 | 13.8 | 151.70 | 217.18 | 69.9 | 66.70 | 217.18 | 30.7 | 91.60 217.18 422 Ldsnel  oRs37  SAR AJARd  ogead AT




PASS/Start-Prof | New Features

Landslide, Soil subsidence, frost heaving, Permanent ground deformation (seismic
fault crossing) can also be modeled. The pipeline strain check is made according
to ASCE 2001 (ALA) and GB 50470

Soil drop, A

"5’3‘:5':\“\ :' AULT backfill soil weight | % pipe properties x |
‘RQ}S,:'" = TN T 7 <~ 7 7 P MBEN Crnand
- vy 4+ b 4 | SR T 2N S T | s
[ | Mun Addmonal Sol
T : : : z 2 2 2 2 : :% e T e T
Casry Wall Thckowes 2 G

[ O . , GROUND SURFACE

/AN /AN S/ANN

(A) ACTUAL GIOMETRY

i \' SPECIFIED DISPLACEMENTS
|

T S N Y W

%I I HEAVE FORCES
Sal
Pipe Layng Nethod Open rwrch
p | = ceer Y ORIGINAL PIPE ELEVATION """ | seotsei e o
I ' Fongaton Sot Type M
rodston avd Cushons
deton Toe Podpsetrare fosn
hadeter mlesan lacter 0s IA
Cussen Prosecs Yo - I
PIPING AND EQUIPMENT ox Cancel el _
ANALYSIS & SIZING SUITE




PASS/Start-Prof | New Features

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

,5.. Smart Operation Mode Editor

& |# |Name |Hanger Sizing |Insta||ation State |Seismic |Wir1d |Snowf|ce |Frictior1 Mul‘tiplier |Weight Multiplier |Mode Type |Stras Range Between |He|p |

[ 1(0) Operating Mode 1.00 5US v 1-1A vz ]
EI:__--- asceaoot are) S I [
& 3(1) Test Up

[ Bllnput 5" [ Stress @ |

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

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

[za]%, 0.7304

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE



PASS/Start-Prof | New Features

« Added ability to specify different seismic anchor movement values for the same
phase group. It is used to define various restraint movement on several floors of the
same building

« Added new functions to Operation Mode Editor: Disable overload factors, add a
factor to weight loads

) max max max
=TT A% .A7".07

max max max
Ay Ay .4,

4

max max max
A X » A Y » A 74

max max max
A X A Y » A Z

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS




PASS/Start-Prof | New Features

Added Insulation Joint (Insulation Kit) stress analysis. The axial stress and stress from
torsion moment is checked automatically

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE OK || Cancel || Heb

/PASS




PASS/Start-Prof | New Features

Added new object "Cylindrical Shell", that is used for modelling of boilers, pressure vessels,

columns, horizontal vessels,

Added new object "Nozzle", allows to automatically model nozzles of boiler and pressure
vessels, and columns. Automatically model shell flexibilities using WRC 297/PD 5500, custom
values or FEM method, movements due to thermal expansion of the vessel, checks allowable
loads, automatically checks stresses using WRC 107/537/297

5 Node Object Properties X ||

Vemsel Nozse WRCI0T/S3725T/FEM

[ Node
Maaral 0
Manfactinng Technology Sasrtiens
Temoscatune of Vesssl L|100 <
Remove Restzarny for Hanger Selecton
\etical
Irmade Dharveter of Vessel. T 2000 L]
Langin From Anchor ts Nezde. X ] -
Length From Anchee o Nozde. ¥ 2 -
Langth From Ancher 1o Nozde, 7 0
‘Wewna Aay X
Norde Flestdty Mowatie Loads / S
[By wAC 257 Syeas Check by WHC 287710 =
Fgd
By PD 5500
By SEM

"
Uoog 0 ey
Fred 0 Agion

Rer 277020008 “Agiom
Fong 12000008 “Agion

oK Carcel by

Y Node Chject Propertses
E | Veasel Nocse WRCI07/S37/257/FEN
| ‘ [ Node
| Mastersd

Mandachng Technology
Terperatse of Vesss!

Femove Restrarts for Hanger Selacton

Veticyd

e Diaroter of Vewsel. Ot
Langth Faey Ancher 1o Noxzle, X
Length From Anchor 1o Noczle, Y
Langh Foe focher 1o Noxdle, 7

Veassl Acis X

Nocde Rantaity
foy WL 267

Sewrbens

L 100 <
2000 e
0 m
2 m
0 m

4l

rad 288384709331 sy
er 0 g
Ueng 0 by
Rad g
Rer 27700006 ‘Agiom
Rong 12600006 Ao

Wod b o
Mr ¢ hf o
Weng g o o

Carcel Helg:

Fhead @988 0L

Vessel Mozzle WRC107/537/297/FEM...
Tank Mozzle API 650...

Pump Mozzle AP 6107150 13708...

Pump Nozzle 150 9905...

Pump Mozzle 150 3199...

In-Line Pump Mozzle APl 610/150 13709...
Other Pump Nozzle...

Turbine Nozzle NEMA SM 23/AP1 611/AP 612...
Compressor Nozzle API 617/API 619/150 10439..,

Air Cooler Mozzle APl 661/150 13706...
Fired Heater API 560/150 13705...

TEFEFYAE MY

"
L]
-

A




PASS/Start-Prof | New Features

P S|
A Show Epters

D mm | Foad; kgt | Fow bgf | Flong kgf | FR, kgt | Mead, kgfom | Mo, bglcm | Micag, kigf.om - MR kgf.om | Seem |4

Venel Nozde WRCI107/537/257/FEM | Nade (1) | caloidated 5 Neetle. FEM 3.1.0.0 {¢} 2006-2019 by NTP Trubeproved om
1lowable

STRESS ON CYLINDRICAL SHELL AS PER WRC 3370107

(In the 2o st the mcedex

foction, AY AL BY4 & U @ o o
Crc. P-Pb, 04 00 o2 00 o0 04 o4 00
Gire: PlePbeQ. 29 LA L <14 38 25 38 25
. & 00 04 00 02 00 Q2 o0
tong #+Pbeq, 33 23 42 28 38 33 34 a3
00, b2 00 02 00 02 00
Shewr PlefS-Q. 00 R4 04 02 o2 O0A 00 W
Pefe (TOTAL), @4 08 2 G0 o2 00 o2 o0
35 2% ‘40 3 34 23 1

Fiefe (TO1AL), 00 1693 Passed
Plete-Q (TOTAL). 40 1309 Pewed

STRESS O NOZZLE JUNCTON ZONE AS PER WRC 257

tocrtiom. M, AL BU fL Cu QL DU 0L
Gre. PlsPb, 08 00 O3 Q0 &2 08 o0 0D

Gre, PlPbe@, XL WL WA WL WL L w, W
tong #+Fb, 02 0O 0& 00 o8 00 60 00

long P-Pb-0, 185 -17T& ML -1l A -1TR 1B <179
00, ©3 00 02 o0 02 a0

Shew PLFBeG. 01, M1, O, @1 08 23 00 0%
Plfp (TOTAL), 04 08 84 04 &4 06 o0 00
Plede-0 (TOTAL) S 187, 192 194 1A N4 WA W

NezzleFEM 3.1.08 (¢ 2005-2016 by NTP Truboprovod




PASS/Start-Prof | New Features

Added new object "Tank Nozzle APl 650", allows to automatically model the storage tank
nozzles. Automatically model flexibilities using API 650, thermal movements of the nozzle,
movements and rotation due to tank bulging effect using API 650, tank settlement,
automatically checks allowable loads using API 650 and STO-SA 03-002-2009

— At (% Node Object Properties *
Tark API 650
[ Name
Natorid of Tank 20 x
Narrtactrey Techrokgy Seamiess
Temperstus of Tank L 40 T
Yercd - ':.w' Y z RAX RY Rz &Q.‘_I."._.E‘L
Radue of Taok, R 40 =
Lengh from Bottom to Norzde Acs, L 063 "
Wal Thickness of Tark 1 M ==
Outwr Dhnator of Nozde  2a &30 e oo el e iy
Resrforosment On Shel
Fiing Hagit H LiS m
Derady of Product. G 1000 g/l JI
Settfermeed of Tark. ¢ [L 200 - S
Nozale Pestity Aowable Loads i —
By AP1 650 = By AF| 650 g | PGS -.v::' i FCO S COCEERNN VRS T
7= ]
Ued OIMBWTET | s aa e mnven et
ler O A
Uorg O oAt
Fad 0 rad A m
Ror 0000395 radAfm
Rong 0.000620% rd Afm i R ‘ |
H W E H l"
Cancel Help K f -...
TR ; }




PASS/Start-Prof | New Features

« Added new 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 1 o i conporn s st i o e g sk s

range specified in Table 5 (T4) by a factor of more than 2.

« Added new object "Pump ISO 9905"  » it mm s o el T 5
¢ Added neW Object " pu m p ISO 5199'! [Freal(15 % Frerall + [Masall1.5 x Mpgra)l < 2 F.1)

o
=

[Froal(1.5% Frorall + [Mrpa/(1,5 % Mporall < 2 F.2)
c} The applied it forces and ts acting on each pump nozzle flange shall be translated to the
centre of the pump. The magnitude of the resultant applied force, Frea, the resultant applied moment, Mg,
/ and the applied moment shall be limited by Equations (F.3) to (F.5). (The sign convention shown in
e Figures 21 through 25 and the right-hand rule should be used in evaluating these eguations.)
(% Node Otject Prepertas *
Purp AP| $10/50 13708 Froa < 1.5(Frsta+ Frotd) (F3)
[ o Mycal < 2.0(Mysta + Myota) (F4)
Materad of v 2 b
Mpca < 1,5(MpsT4 + MROT4) (F.5)
Terperatiee of Pusp t |50 T where
Mandsctiurer Hcmatie Mther 1 Frea= Fueal +(FyeaP + (Faea P04
Tatde hozde Laadng Factor 2 where
Schuft Ass X ¥
Fyea = Fusa+ Fuoa where
Pung Carder Coondrute rum Node M2 . Fyca= Fysa+ Fypa Myea = Myga + Myna — [(FygaN=8) + (FypalizD) - (Fzsa) (8] - (Fana D)1 000
Dr
= bz Faca= Frsa+ Froa Myca= Mysa + Mypa + [(FsallzS) + (Foa)(D) - (FzsalxS) - (Fzpa)xD))1 000
0 - N R 0 e
Famove Restrards for Hanger Selection Mica = [(Mxcal + (Mecal + (Mzca PP Mzea = Mzsa+ Mzoa — [(FxsalvS) = (FroalvD) - (FygalxS) - (Froa)xD))1 000
Don! Reew: . : 3
No;' LInput | /V Equipment (3 |
— Operating Mode Load Case Show Equations
e - ClotLowk 1 main mode’ (0) * Operating W+P=T -
Object Start Type DN, mm | Frad, M | Fcir, M | Flong N | FR, N | Mrad, N-m | Mcir, N-em | Mlong, N-m | MR, N-m | Sum | Motes
End
node
Dischare Node Pump API 610/150 13709 | Node (1) | Suction, Side 200 -7333 | 5887 31050 -2626.53 4598.20 19057.39

nS visde  ~[lseloan 9720 | 620 SN 6920 3520 [NSIBNN 7060 4710
Mode (3) Discharge, Side = 200 - 173 0 1440505 0 23.80 2830 --

6220 | 7560 | 6920 3520 5160 7060 4710
Summary Loads 1433173 | 5714 | -29582 - -2626.53 | 3310290 | 7657.21
ok’ Cance Hep | 20760 [ [My_sum]=2([MradT1] + [MradT2])=2"(1760+ 1760)=7040 Nor]




PASS/Start-Prof | New Features

Added new object "In-line Pump", allows to automatically model the vertical in-line

pumps, consider thermal movements of the nozzles, checks allowable loads using AP
610 and ISO 13709

For Sl units, Equations (F.6) to (F.8) apply:

(% Node Object Properties X Ty = (0/2) + (524 + 7205 < 41 (F.8)
In-Line Pump AP 610/1SO 13709 ‘,7‘ o = [1.27FD,? - D] + [10 2000,(M,7 + M2 P5W(D 4 - DY) (F.7}
= = [1,27(Fy2 + F2PSWD,2 - D)+ [5 100D, J D4 - DA F.B
e o - r=[127(Fy? + FAPSUDZ - DA+ | ol My DYDY - DY) (F.8)
Length Weight For USC units, Equations (F.8) to (F.11) apply:
400 m 50 N 7, = (@(2) + (524 + T2P.5 < 5 950 (F.9)
Hetpti o o 2 : 12TF D 2 - D2Y + 122D (M2 + M2PEND 4 - DAy (F.10)
Manufacturing Technology Seamless hd o= [12750e% - D0 + oM+ Mg e '
r=[127(F,2 + FAPSY(D2 - D2)+ [B1D, M, WD, - DY) (F.11)
Temperature of Pump E‘ 100 k02 where
Facior for. Temperatie L T is the principal stress, expressed in megapascals (pounds-force per square inch);
a is the longitudinal stress, expressed in megapascals (pounds-force per square inch),
Nozzle Loading Factor 2
r is the shear stress, expressed in megapascals (pounds-force per square inch);
Pump Center of Gravity Coordinate from Node 3
Fy is the applied force on the X axis;
Dx 0 mm Dy 500 mm pz 0 mm
Fy is the applied force on the Y axis;
Suction Node
1 = Fz is the applied force on the Z axis;
LE.'] Input /B Equipment 3 |
Operating Mode Load Case [] Show Equations
1 'main mode (0) *  (perating W+P+T -
Discharge Node - - -
2 = Object Start Type DM, mm | Frad, N | Fcir, N | Flong N | FR, N | Mrad, N-rm | Mcir, N-m | Mlong, Nem | ME, Nem | Sum | Motes
End
node
In-Line Pump API 610/1SC 13709 [R5 ENGNN RTTTa 111 1 -1200421 -28 0.00
- 9780 | 6220 7060 3520 5160
| | Mode (2)  Discharge, Side = 219 - -27 47.08 0.00 -
oK || Cancel Help - 9780 | 6220 7060 3520 5160




PASS/Start-Prof | New Features

Added new object "Compressor API 617/API 619/ISO 10439", allows to automatically
model the compressors, consider thermal movements of the nozzles, checks allowable

|

loads using API 617 and ISO 10439

(' Node Cbject Properties x| In S ueas:
Compresace AP £17/150 10439 1 F.~100M,= 541D,
[0 Nome U5 customary (USC) unts
Meterisd of Compreesor 2
Mamufactumng Technology Seariessy iF,*34 921D,
F, Do resuftant force. Newtons (1b) (see Figure F.1L
Temperaties of Compreseot L0 <
Factorfor Alowable Loads 1 F=yE vE<F
M remalant moment, In Newton-awiers (1-8) hom Figure ¥ 1
Shaft Aom x
Certer of Comgresaor Coonsrate from Node 3 Al = oM,
For soes greater than 200 mm (8 i ), uoe e folowng values.
DX 0 mm DY 500 - DZ 0 b Sty
Remove Resyrarts for Hanger Selection
o+0_ )
Dont Remove . D-'f‘"_‘
Noxde n USC uni

1 v [} Set Manudl Loads

D,-m—'?-l'mn
n Siunes
Orachrge Node F o180 < 304D
3 + [] Set Manual Loads
n USC unty:
IF, + M, 462D,
Addvonal Nozde 1
] v [7] Set Manusl Loads
Addboral Nozde 2
0 * [T Set Manudl Loads

¥ 1a)

F )

F2)

F3

IF 4a)

F4am

¥ 5a)

F 59

nSlwes

F o1l 04D F53)
n USC units:

IF, + M, S462D, ¥ 5
where

F,  ltecombned resstant of ovet, sdesteam. and dscrange forres. Newtons (oL

M8 B contewd rested of il e ye -

PSLIDNG oM FOrCas. N ion-mmatens (-0
s S dameler [mm On | of one SITUr Opering Ul 10 e WY Jwas of the T
e dameler = greater tan

[

ara ¥ ne
330 e 15 0 |, use @ vaioe Of D, wqual 10 D Tolowing

o 5l untx:

Du»- Dhtsastes ) Py * o)
" USC untn

Ddhlzn;- Oarcwees on) i &)

Thes atnobse vitue of e ErAtUA COMPOnants (Fgure F 1) Of Mhese meustants shoust fof astand ihe
Hlowrg

n Sl
FM81D,  M,=344D,
F,=4030,  M=121D,
Fo= 34D, M, =1230,

(Rlinpat 5 Equipenent U |
Tpemtng Wode Load Case

1

.

& Sww Equstens
1 Potowsd peon’ 10 * Operating WeisT
Obyect Suant Type DN mm | Fad N | FaoN | Floag N | FRN | Miad Nen | Mde Nen | Mieng, Nn | MR Nm | Sum | Notes
e
L
Compressor AP 617/API 0Y8/1S0 10435 | Node (1) Suction, Top 200 -19913 | 12907  -25008 30962  -257743 1101028 867781 VU39
Node (3] Discharys, Tog 20 0508 T3 e 1440505 o 239 B8
-t
at?

=2500%41 men

Summary Losds . 230.81 r
De

Fer]=%1"8050c= ) L0*10160.02= 1016LIE N

1428333 -25A

21986 -




PASS/Start-Prof | New Features

[ Node Object Properties X

Added new object "Turbine Oew [

Material of Compressor
NEMA SM23/API 611/API 612", iy i z
allows to automatically model masmegomhr  (Lm |3
the steam turbines, consider Shat A x

Center of Compressor Coordinate from Node 3
thermal movements of the s S
nozzles, checks allowable loads i i e e

USing N EMA SM23’ Apl 6-”’ Apl TuwonNofz’eDSetManualLoads
612, ISO 10437

Discharge Node
3 + [] Set Manual Loads

Addtional Nozzle 1

0 v [] Set Manual Loads
Additional Nozzle 2
0 + [] Set Manual Loads
PIPING AND EQUIPMENT e | -
ANALYSIS & SIZING SUITE i OK | Cancel Help




PASS/Start-Prof | New Features

Added new object "Other Pump",
allows to automatically model the
pumps, consider thermal
movements of the nozzles, checks

allowable loads

/PASS

ﬁ Mode Object Properties

Other Pump

[ Mame

Material of Pump

Manufacturing Technology

Temperature of Pump L

Shaft Axis kS - X0

Pump Center Coordinates from Mode

DX oy

0 mm 500 mim

Remove Restraints for Hanger Selection

Vertical - A ¥

Suction Node FR

3 = N

FX FY FZ M

N N N MN-m

1 1 1 1

Discharge Node o

1 - N

FX FY FZ M

N M N N-m

1 1 1 1
0K

20
Seamless
100 T
Y. 90
3
DZ
0 mm
z RX RY RZ
MR
MN-m
1
MY MZ
MN-m MN'm
1 1
MR
MN-m
MY MZ
MN-m M'm
1 1
Cancel Help

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE




PASS/Start-Prof | New Features

Added new object "Fired Heater API 560/ISO 13705", allows to automatically model the
fired heaters, consider thermal movements of the nozzles, checks allowable loads

using API 560 and ISO 13705

[ Node Object Properties X
Fired Heater API 560/1SO 13705
[] Name
Remove Restraints for Hanger Selection
Dont Remove -
Type Tubes >
Thermal Movement by X \L 0 mm
Themal Movement by Y ‘L 0 mm
Thermal Movement by Z ‘L 10 mm
Allowable Loads
By API 560/1SO 13705 ~
a) Horizonlal Tubas by Warlieal Tubes
splayed. In the second row the allowable values are displayed.
L Input /@ Equipment (J |
Operating Mode Load Case [ Show Equations
1 'main mode’ {1} *  Operating W+P=T
Object Start Type DM, mm | Frad, kgf | Fcir, kgf | Flong kgf | FR, kgf | Mrad, kgf.cm | Mcir, kgf.cm | Mlong, kgf.cm | MR, kgf.cm | Sum | Notes
End
node
OK ‘ Cancel [ Help Fired Heater APl 560/150 13703 | Mode (1) | calculated 219

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

/PASS




PASS/Start-Prof | New Features

Added new object "Air cooled Heat Exchanger API 661/ISO 13706", allows to
automatically model the air cooled heat exchangers, consider thermal movements of

the nozzles, checks allowable loads using API 661 and ISO 13706

(3 Node Object Propertias xX

Ar Cooler AP| 861450 13706

] hiwre

Material of Hegt Enchanger 20

Marndactusng Techrology Seamiesa -

Tarpertion of Hest Exchanger L 00 T

Factor dor Nozde Alowables 1

Facsor for Bouling Headar Mowaties 1

Factorier whole Haxt Exchanger Alowables 3

A of Heot Exchanger ¥

Tube Length 2000 mm

Remove Restrarts for Hanger Selecton

Dot Remove

12 > Add Delete

Howabie Loads
Foatrg Header

No Ohwek
Nozgde 1
Notde2 8
Noxde3 2
Nazded & -
Nozde5 O
Nozde& O

OO | cocs | Wb

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

Table 4 — Maximum Allowatie Nozzie Loads

Womerey Focces

Worsie Stee Mminen Nl

NP A " M ¥, s, 3
Qi 10 38 WO (1 10 30 70 (50) W00 230} 70 (150)
®D 190 (1o 240 0901 12110 W20 T3 100 Qo 120 230
LR 410 300 610 (450) 410 (300) 2000 (450) 2650 (300) 000 430}
100 4} £12 1200} 1220 (300 B0 500 3340 (750y 2£70 0500 3340 (7501
150 @) 210 (1550) 050 (22904 Y630 {1200} 4000 (200) 2000 (1130 5520 (1135
200 @ 00 (2250 6300 (45001 D40 (1650 5650 (1280y 12,340 (3000 BO01D (Y200
x6410) 070 {3000) €500 (4300 550 (1850 6570 (500 130403003 | 10.0% (2250)
01 005 (3T 690 (4500} 000 (2% B0 (00} 13,340 0000 12,349 130001
360114 100 §4500) 720 (52504 1570 (26305 20 010 {2250) 1€ 880 (37504 16,880 (37501

lues from 7.1.10.2

71102 The cesign of aach Tusd of Noating haane!, the design of the connactions of fved heasars 10
| w0s rames, an0 the design of ONer spport members ShOF arsure Bal The STutaneous. AppHcBon
| tsum) of 35 NOZde DEANGS On 8 single DEASE C0& NOL CIuse afry dantage The components of the
| moz2e kadings 00 3 sngke headee shisl not atoied T Sllowing valuss
H500 N m {4500 R &f}
B30 N m (6000 A )
4070 N m {3000 B &0
10010 M (225080
20000 (4500 RN

16650 750 M

MM EEER

ym 7.1,10.2 multpled by 3

TL103  The total of 3l NI J0ass 06 one multi-oundie by Shall NOT excasd ke Times Ml Miowed
F 3 Enge Feader



PASS/Start-Prof | New Features

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

S
- Ogtputl Window Help
(% Node Object Properties X iy
G Piping Stress
g]" \;\lersal Exparaion ot ] — | G Insulation Stress
lame
o % Seismic Stress (Aboveground)
Thrust Area 241234 sq.mm =
G  Flaw Stress
Axial Flexibility
D04e2 /N Load and Displacement in Restraints
Allowable Axial M ent
: Sl fo bt . 9% Restraint Loads )
Rotational Flexibility 0.33405 “Afm 4K Nozzle and Equipment Loads "“k D ‘ |.P‘..5 | |"1"il; |
: . =
Alowable Rotation 10 X Diéalacerants ] + RN =1
Lateral Flexibility 0.0044 mm/N K Expansion Joint Deformations P a A
Allowable Lateral Movement D mm B4 lternal Forces & Moments
9= Selected Spri
Use Torsion Flexibility = SECEECIRINGS
i 2L Selected Constant Effort Springs
Torsion Flexibility 0.34332 Am 3 '
@3 Buckling Check of Pipe Wall
Allowable Torsion Rotation 1
¥ Flange Leakage Check
Output 3D Vi Ctri+H
| oK || Cacel || Hep U Output 3D Yiew ”
— % Error & Warning Messages
Ljinput [ Defexp @ | \
COperating Mode Load Case Auxis
1 R ) - Operating W+P+T o Local ads (Design/Allowable) =
Mode Mumber Type Local axis Aoial, (mm) | Allowable, (mm) | Shear, (mm) | Allowable, (mm) | Angular, (*) | Allowable, (%) | Torsion, (%) | Allowable, (F)\|Summa Motes
PIPING AND EQUIPMENT : e : : | : | J | | M il el
ANALYSIS & SIZING SUITE Untied Expansion Joint Pipe3-12 2.4 50 122 15 9.59131 10 -2.05119 No 1
13 Tersion Expansion Joint Pipe5-13 0 MNao 0 No 0 No 13.9229 51,5662 0.27
15 Tersion Expansion Joint Pipe7-15 0 Mo 0 No 0 No 10.1299 51.5662 0.20
21 Torsion Expansion Joint Pipe 19 - 21 0 MNao 0 No 0 No -4.36021 51,5662 0.08




PASS/Start-Prof | New Features

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 SUP-TYFE EXPANSION JORNT r l
[] Name r '
Flange 2cin
Friction Moment 0 kgf-cm 0|
' ' , Ko 2 Pse | dickos i pigee 2
Allowable Rotation > [ :
[ - —
Fuphs oV Fophsnmy
Poking Provsiy + morwonrt
on oo
7 : e bok
70K | Cancel || Hep | | (B 4 H ]'-"'

' Node Object Properties ot
Slip Joirt
] Name
| ;riction Force 0 kaf
Allowable Axial Expansion 0 “mm l:l
] Pressure Balanced
PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE TOK | Cancel || Heb




PASS/Start-Prof | New Features

Added new fitness-for-service abilities: “Plane Flaw” object and “Volumetric Flaw”
object, allows to model the plain flaw on the pipe, bend, tee and check the stresses in

the flaws

/PASS

‘ Window Help

G Piping Stress

6 Insulation Stress

Qa Seismic Stress (Abovegroun

G Flaw Stress w
Load and Displaceme;t in Restraints

44 Restraint Loads

Nozzle and Equipment Loads

Qisplacemen;s

His Expansion Joint Deformations

Iternal Forces & Moments

= Selected Springs

Selected Constant Effort Springs

Buckling Check of Pipe Wall

Elange Leakage Check

Output 3D View Ctrl+H

Error & Warning Messages

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE

Zz

@
4

4

4

BE= Plane Flaw

ms  Volumetric Flaw

4

YIS

P

[ElInput L:J/V[}eiedStress @

Operating Mode
1 "Main mode” {0} -

[ Show Eguations

Node Object Flaw Type

round pipe Plane Flaw

Above ground pipe | Volumetric Flaw

Ferged Elbow Volumetric Flaw

Welding Tee Volumetric Flaw

(==1 =B LS S )

Above ground pipe | Volumetric Flaw

Defect Stress ,(MPa) % Result | Motes

calcu- allow-
lated able

0.030 0.44 6.85 PASS
0.046 D.44 10.40  PASS
0.051 D.44 11.51 PASS

pr=2 MPa

Ri=103.5 mm

Ro=108.5 mm

T=6 mm

F=6730.7029 kgf

M=387.37067 kgf-cm

a=1.170411

c=0.333333

b=0.061509

ags=221 MPa

gh=200 MPa

a'=(gs+ob)/2=210.5 MPa

PI0=2/(3)"0.5 0" log(Ro/Ri)=1369.739628
MI0=4a'*(Ro”3-Ri"*3)/3=5.731620
Ac=c*(min(3,a)"b*c)*1/3=0.006146
pls=0.95-(0.85+0.013a/b)*Ac=0.844493
Pls=pls*P10=1156.734923

mis=cos(m/2 *cb)-c/2*sin(mb)=0.967475
Mls=mls*MI0=5.545201

pro2/plst 2+ M 2/MIs~ 2=0.020895




PASS/Start-Prof | New Features

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

v x x (- ' ' 3 -

Test Pressure 0 MPa
Uniform Weight
Calculate Pipe Weight Automatically
Pipe 179.98 kgfim | .|
Insulation (L4931 kabim |3
Fluid L1474 legf/m
- Insulation Thickness 50 mm
Fluid Density 1000 ka/m3
Insulation Density 800 kgfm3
Cladding Thickness 10 mm
| oK ‘ | Cancel ‘ | Help | Cladding Density 1500 ka/m3
A
Lining Thickness 0 mm
Lining Density kajm3
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PASS/Start-Prof | New Features
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PASS/Start-Prof | New Features

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

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

You can add interactive into report in MS
Word and send for your customer for
review
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PASS/Start-Prof | New Features

 Added export to EHS pipe support sizing software. START-PROF can create cad8.dat
file

« Added function that save backup copy of the file before each run with date and time
stamp. It is available in general settings

 Added automatic compression of START-PROF piping model files (.ctp). Now files
become 10 times smaller

« Significantly increased the speed of opening and saving big piping models into file

 Added new topics into Application Guide
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PASS/Start-Prof | Reliability

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

calculations and other software.

STAKY-PROS model - 220571

1.6 ASME B31.3 Appendix § (5302)

ASME B31.3-2018 Appendtx § {5302) Model
Figure $302.1 Liftoff Model
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PASS/Start-Prof | Reliability

Each new PASS/START-PROF release is:

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

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

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

« After release, all bugs reported by +2 000 companies of our active users are quickly
fixed and new release is provided

Software is trusted and reliable!

gpAss
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PASS/Start-Prof | Features

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

www.youtube.com/passuite
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PASS/Start-Prof | Licensing

Configurations Comparison

Configurations/Pricing Options

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

Complete Advanced

Process Advanced

Advanced

HDPE+FRP

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

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

« Maintenance Renew 1 Year: 25% it . ‘
e Annual License: 40% R .
e Semi-Annual License: 25% —— ”
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PASS/Start-Prof | Resources

Subscribe to our Social Media to Learn More!

 Web site: www.passuite.com

« YouTube Channel: www.youtube.com/passuite

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

« Facebook: www.facebook.com/PASSuite

- Twitter: twitter.com/passuitecom

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

/PASS

PIPING AND EQUIPMENT
ANALYSIS & SIZING SUITE



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

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

www.youtube.com/passuite
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P: +7 495 225 94 32
F: +7 495 368 50 65

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