Leidingwerk problemen

 Veel beugelen?

of toch niet? P
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~ Leidingwerk problemen
Afdelingen

Steven Elffers en Martijn de Jong

Doel: Wat doet leidingwerk? (Pipe-stress)
2" Tebulo Engineering

Leidingwerk ontwerpen, ondersteuningen

Leidingwerk uitzetting, drukpulsen, trillingen
2" Montage: beugelen

W Case: Pipe-stress berekening (Caesar Il)
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Robotics & Product Handling
2" Hydrauliek & Pneumatiek

2 Projectmanagement
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A PED:

NEN-EN 13445
NEN-EN 13480

ASME B31.3
API1 650
NEN-EN 14015

v Pipestress (CEASAR II)

ASME Sec. VIl div. 1 en 2

A  Stress calculations:

= e
Wi72363 KPa

T ECHO
06,643 KPa  Sh1= 203,204 KPa Sh3= 206,843 KPa Shd4=206843 KPa

Sh5= 206,843 KPa Sh6= 206,843 KPa Sh7=206,843 KPa Shé=206,643 KPa
Sh9= 206,843 KPa

BEND at "TO" end
Radius= 152.400 mm_ (LONG) Bend Angle= 50.000 Angle/Node @1= 45.00 45
Angle/Node @2= .00 48

ALLOW ABLE STRESSES

From 50 To 60 DZ=-750.000 mm.

B31.3 (2014) Cycle Max Switch = -—  App.P Sy/St Switch = ON
Sc=206,843 KPa Sh1=203,204 KPa Sh3=206,843 KPa Shd=206543 KPa
Sh 06,843 KPa Shé= 206,843 KPa Sh7=206,843 KPa Sh&=206542 KPa

Sh8= 206,843 KPa
GENERAL

Mat— (33B)AT90 521803 E= 199,947,952 KPa EH1= 192,116,448 KPa
96,914,720 KPa EH4= 199,947 952 KPa
99,947,952 KPa EH7= 199,947,952 KPa
99,947,952 KPa v = 292

Fips Den= 0080272 kg.icu.cm.
RESTRAINTS

Node 60 ¥ Mu= .40

Node 60 Guide Mu= 40
ALLOWABLE STRESSES

From 60 To 70 DZ=-3,850.000 mm.
RESTRAINTS
Node 70 ANC
CAESAR I 2016 Ver.6.00.00.5600, (Build 150930) MAR 29,2017 10:10:14

Mat= (336)A790 531603 E= 199 47,952 KPa
v=292 Density= 0080 kg.fcu.
60 Mat= (336)A790 531803 E= 199947952 KPa
v =292 Density= 0080 kg feu.cm
5600, (Build 150930) MAR 29,2017 10:10:14

S Changes
B31.3(2014)  Cycke Max Switch = —
App.P Sy/St Switch = ON Se= 208,843 KPa

40 50 B313(2014)  Cycle Max Switch =
App P Sy/StSwitch = ON Se= 208,843 KPa
Shi=

50 80 B31.3(2014)  Cycle Max Switch = —
App.P Sy/St Switch = ON Sc= 206,843 KPa
Sh1=203.204 KPa Sh3= 206,843 KPa
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* k *~ section 8.8 from specification

Where:
Il Density of slug
A Inside area of pipe

v Velocity of slug L .
DLF  Dynamic load factor -2 for static analysis o
a8 Angle of bend -90° A I

The values used as additional load on the elbows are given in

elbow Fe Fy

90 19195 N 19195 N

0931500 IN BEWERKING'540 BEREKENINGIS42 CAESAR II'MP SKID

Table 4: Slug force

6.2 Reaction forces on foundation

Based on the reaction forces from pipe stress calculation appendix D, the maximum force in
the vertical plane is: 21KN on Node 60 This is caused by the slug force in the 1% corner.
The support should be sufficiently executed to withstand the amount of force

6.3 Reaction forces on Skid foundation

Based on the reaction forces from pipe stress calculation P101418-EM-SAP-MP001-001
appendix E, the maximum force in the horizontal plane is:

Inlet tie-in point Feagng = 6078 N
Skid worst case Fraagnz= 17951 N

The weight of the skid is 12900 kg == 126420 N
The friction coefficient given in Table 3.2 DEP 34.00.01.30-Gen. is 0,6
The maximum friction force on the skid is

Fricreq= 0,6 126420 = 75852 N

The friction force is higher than the maximum reaction forces in the horizontal plane.

64 Flange leakage
A flange leakage calculation is also performed in Caesar |1. The calculation is according the
NC-3658.3 mgthod. The bases of the calculation was:
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Leldlngwerk

- Het ontwerpen van leidingwerk T Waar heb je mee te

maken?

~ A Ondersteuningen

A Uitzetting (temperatuur / externe vervorming)
A Trillingen

A Drukpulsen

A Montage
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= Leidingwerk

% Ondersteuningen:
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= De verschillende manieren van
= ondersteunen;

3 -

A Glijdend (alleen verticaal)

-~

._.\\AOmsI oten (o6gui (g

& axiaal vrij)
8
" A Lijnstop (axiaal vast)

L[ §
N
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A Vast (dus ook alle rotaties)
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Leldlngwerk

Ondersteunlngen:

Voorbeelden
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"~ Leidingwerk -
E; Uitzetting:
i A Temperatuur leiding

A Temperatuur omgeving

|f-Tébu'I6'Engine

Voor leidingwerk van staal is de vuistregel;
1 mm uitzetting, per meter, per 100 graden.

— Voorbeeld leiding 38x4 (CS):

~~ A 10 meter rechtdoor

A Installatie temperatuur 20 graden
" A Max. (bedrijfs)temperatuur 70 graden
-~ A Uitzetting: 4,6 [mm]
i1 A Of bij opsluiting: 50 kN!
L (5ton)
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 Uitzetting:
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Trillingen:
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Trillingen kunnen zowel vanuit het proces in de leiding zelf,
als vanuit de omgeving komen

/
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—  Veel mogelijke invloeden; vanuit pompen/kleppen, maar
ook cavitatie of door turbulente stroming vanuit de routing.

15% van het falen is door vermoeiing vanuit trillingen!




g BV} Cenfuamidential

Febulo Enginge

Leidingwerk
Drukpulsen:

Vanuit effecten als;
A Slug flow

A Pulserende plunjerpompen
A Waterslag (Schakelende ventielen)

Ook hierbij is het ondersteunen van belang!
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