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Trdnostna analiza cevovodov / Pipe stress analysis of pipelines

1. Vhodni podatki / Design input data:

voda / water

i:==0..3 0...139,7 x 2,5; cevovod
j:=0..3 1...114,3 x 2,5; cevovod
7 2...139,7 x 2,5; fiting
3...114,3 x 2,5; fiting
Faktor zmanjSanja napetostnega obmocja; EN 13480-3, Tabela 12.1.3-1/
U:=1 Factor of stress reduction, EN 13480-3, Table 12.1.3-1
z:=1 Faktor zvara / Joint coefficient
cp:=0 mm Dodatek na korozijo / Corrosion allowance
X5CrNi18-10 — 1.4301 Material cevovoda po EN 10217-7 / Pipe material per EN10217-7
T,:=20 °C Temp. montaze / Installation temp.
T.:=-50 °C Min. temp. cevovoda / Min. temp. of pipeline
T,:=50 °C Maks. temp. cevovoda / Max. temp. of pipeline
poi=8+bar Projektni tlak cevovoda / Design pressure
E.:=199964 i Modul elasti¢nosti pri temp. montaze Tm / Elasticity module at
mm’® installation temp. Tm
E,:=197420 Lz Modul elasti¢nosti pri maks. temp. Th / Elasticity module at max. temp. Th
mm
R, :=500 ¥ Natezna trdnost materiala / Ultimate strength of material
mm’ EN 10217-7, Table 6
R, 0=230 R Meja plasti¢nosti pri Tm / Yield strength at Tm
mm’ EN 10217-7, Table 6
N L Meja plasti¢nosti pri Tm /
Ry 06 towri=230 — Trp10r 1owr =20 °C Yield strength at Tm
N o Meja plasti¢nosti pri Th /
Ry 106 ignri=218 o Trpi10: nighr=50 °C Yield strength at Th

Srednja vrednost trdnosti materiala za lezenje pri T_low /

N
Srri_towr = NaN Tl T Mean value of creep rupture strength at T_low

crﬁlowT:: 520 °C
mm
Srednja vrednost trdnosti materiala za lezenje pri T_high /

N o
Srri nignt = NaN ——— Ty pigny=330 °C Mean value of creep rupture strength at T_high

mm
Sf,=1.5 Varnostni faktor za lezenje / Safety factor for creep
Zunaniji premer cevovoda / Izbrana debelina stene cevovoda / Notranji premer cevovoda /
Outside diameter of pipeline Ordered wall thickness of pipeline Inside diameter of pipeline
139.7 « mm 2.5mm

1143 mm 125.mm 134.7

D= Cord = - _1109.3
139.7 « mm 2.5-mm D;,:==D,=2-e,,;= mm

114.3 « mm 2.5mm 134.7

109.3

Izracun_EN10217-7 (varjene cevi).mcdx 18. 07. 2025



TEBPC-B030/142 IBE 20f6

2. Izra¢un dopustnih napetosti — obratovanje / Calculation of allowable stresses — design:

Meja plasti¢nosti pri maks. temp. / Yield stress at design temp.:

. (Th = Trp10t 1 ¢*T> N
Ry 0= 18 | ISNaN (R, 1 sou7) VISNaN (R, .1 pigar) = 1s NaN s Ry oy iy + = * (Roronight = Rpporowr) | =218 ——

(TRPI()tjzighT T TRp]()tJowT> mm

Casovno neodvisna projektna dopustna napetost / Time-independent design stress:

R
' =if |IsNaN (R , ,) VIsNaN (R ) = 1, NaV, 220 | = 1453 _ N
fmd 1.0t m 2
1.5

p
mm

Srednja vrednost trdnosti materiala za lezenje pri max temp. / Mean value of creep rupture strength at design temp.:
1 N

<Th =1 Tcr IowT)
= (S iohT— S 1) | =NaN .
< ke an_lowT) ( RTt_highT RTzJowT> a Pa mm?

Sgry:=1f | 1SNaN (Sgz; jon7) VISNaN (Sgry pigir) = 1, NaN , Spr, jongr+

Casovno odvisna projektna dopustna napetost — lezenje / Time-dependent design stress — creep:

S
=R Ny LY

Sf... Pa  ym?

Projektna dopustna napetost / Design stress:

N

2
mm

fi=if (IsNaN (f;,,) AIsNaN (f.,) = 1, NaN , if (IsNaN (f,,,) , /o, if (ISNaN (£.,) , fina min (fina»fi)))) = 145.3
Projektna dopustna napetost pri temp. okolice / Design stress at ambient temp.:

N

mm

R
fui= ;”;” =1453

Dopustna napetost pri min. temp. / Basic allowable stress at min. temp.:

R
foi=min (Tm ,fr) =1453 Lz

mm

Dopustna napetost pri maks. temp. / Allowable stress at max. temp.:

Jf:=if (IsNaN (f;,,) AlsNaN (f,) , NaV ,if (IsNaN (f,,,) , min (.., .,) ,if (IsNaN (£,,) , min (£, fina)  min (f;., ,.,,d,f”)))):mssiz

mm
Projektna dopustna napetost za termi¢ne obremenitve / Allowable stress range for thermal analysis

1 . gl 113 : . ST z E}'l N
[, :=1if | IsNaN (/,,) , “Temperature too high for this material”, U <1.25 «f.+0.25 -jh) . 5 =215.2 —

¢ mm
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3. Izrac¢un debeline stene — obratovanje / Wall thickness calculation — design:

p.D 0.38
i 0.31 Minimalna zahtevana debelina stene brez dodatkov /
e. = = mm ini i i i
T Dfez4p, | 038 Minimum required thickness without allowances
0.31

Dodatek na neto¢nost debeline stene cevi po EN10217-7, Tabela 10 /
Allowance on negative tolerance on pipe wall thickness per EN10217-7, Table 10

0.25
:=max (0.2 -mm ,0.10+¢,,,\ = 0.25 pm
J 0.25

0.25

Cy pi
Pipe;

Dodatek na neto¢nost debeline stene fitinga po EN10253-4, Tabela 9 /
Allowance on negative tolerance on fitting wall thickness per EN10253-4, Table 9

0.31
C1 g, =1E (Dy > 610 mm ,if (e, > 10+ mm ,0.5 mm ,035 mm),0.125 -, \ =| 031 | mm
" j J J 0.31
0.31
2.25
€4 pipe.*= €ord.— €0 C1 pipe. = 229 mm « . . . . .
PIPe; i PP 1225 Radunska debelina cevi / Analysis thickness of pipe
225
2.19
€ fitting, = Cord, = €0 = C1_fiting, = ;ig mm Racunska debelina fitinga / Analysis thickness of fitting
2.19
WD efe 46.238
aing,*2 ]2 56.714 Maksimalni projektni tlak za ravno cev /
pcﬁmaxﬁstraightl. = D e = 46.238 bar Max. deSign pressure for Straight plpe
0.~ “a fitting. *
: S 56714
z 0.17
i 0.139 Razmerje med minimalno zahtevano in racunsko debelino stene cevi /
RX_pipei’: TIL1 = 0.17 Ratio between minimum required thickness and analysis thickness of
"2 olisg pipe
e, 0.175 Razmerje med minimalno zahtevano in racunsko debelino stene fitinga /
R - 0 _10.143 Ratio between minimum required thickness and analysis thickness of
e 10175 fittin
eaﬁtting. : 9
" 10.143
0.633
0.564 Minimalna zahtevana debelina stene cevi z dodatki /
€r_pipe, "= €, Cot C pipe, = 0633 ™" Minimum required pipe thickness with allowances
0.564
0.696
€r fitting, = €c, F Co+C 1 fnting, = 82;2 mm Minimalna zahtevana debelina stene fitinga z dodatki /
0.626 Minimum required fitting thickness with allowances
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4. Dolocitev potrebnega nadtlaka ob tlaénem preizkusu / Pressure boundary test pressure calc.:

R R
ftest:z min L 7_m =166.667 L
123 mm’
N
Jiestpogoj=max (0.95R,; 9,045+ R,,) =225 ——
mm
fra=1453 N
mmz
-+ .f;e.vt +—
Diegi=mmax [1.43+p.,1.25p, + T
if (ISNaN () + /' fond)
ﬂESt

=9.174 bar

pinspection =Pt

projektna dopustna napetost pri temp. tlacnega preizkusa /
design stress at temp. of pressure test

dopustna napetost ob tlaénem preizkusu EN 13480-3, poglavje 5.2.1.2
allowable stress at pressure test per EN 13480-3, Chapter 5.2.1.2

projektna dopustna napetost pri maks. temp. /
design allowable stress at max. temp.

potrebni nadtlak ob tlaénem preizkusu EN 13480-5, poglavje 9.3.2.2.1 /
pressure boundary test pressure per EN 13480-5, Chapter 9.3.2.2.1

5. Izraéun debeline stene — tlac¢ni preizkus / Wall thickness calculation for pressure test:

Prest 'Doi g;g?
ec;te.s‘t,. = T 0355 |
2 'ﬁesf_pogqj *Z+ Prog 0'291
2.25]
L 225
eaﬁtextgm‘pei = e()rdl. —Co— C]J”pei . 2.25 o
225
2.19
2.19
ea_test__/ltting[ = eordt, —C— CI—fil[["gi 3 2.19 i
2.19
eaitestjitting[ -2 'f;est T4 Zzgg;
Pe_max_test_straight, "= T . e
! D()_ =T eaitextgﬁtting‘ 025
i ! 65.039
Cc_test, 8 i ;g
R)(itestj/fpe,- = (:'7 B 0 158
a_test_pipe, 0.129
Ce_test, 8 i ;2
R S e I
K test fitting, €a_test_pipe 0158
= “10.129
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6. Izbor fitingov / Fitting selection:

6.1 Koleno DN125 3D (Bauart 3 / 1.5D):
C 0:=cy=0 mm
D:=D, =139.7 mm
R:=190 mm EN 10253-4, Annex A, Table A.1 (F)

Ti:= Cord, = 2.5 mm

P:\Skupine\ST-2\PONUDBE\Ponudbe 2025\TEB Zamenjava pozarnih cevovodov\2_PZN\02_Teksti\lzracuni\X

faktor_Koleno.mcdx
C 1=0.313 mm
Tx_koleno_Z = Tx =171 mm

XvkolenogZ =X=0.779
Ry fiing, = 0175

Include <<

* Xioteno 2= 36.026 bar

P c_max_2 =P c_max_strai; ght2

if (P ax 22 Pes “tip A”, “tip B) = “tip A”

6.2 Koleno DN100 3D (Bauart 3 / 1.5D):
:: co=0 mm

::D03: 114.3 mm
R:=152 mm EN 10253-4, Annex A, Table A.1 (F)

= Copd, = 2.5 mm

[Include <<|.\X faktor_Koleno.mcdx ]

C 1=0313 mm
Txﬁkalena

Xk016n073 =X=0.774
R ing, =0.143

3:=1, =17 mm

* Xioteno 3= 43.896 bar

p ¢ max 3= p c_max_straigh i

if (P as 32 Pe, “tip A”, “tip B) = “tip A”

6.3 T-kos DN125:
:: cp=0 mm
D:=D, =139.7 mm
D,;:= DO2 =139.7 mm
= Cora, = 2.5 mm
Ti; = Cord, = 2.5 mm
G:=124 mm
F:=124 mm

EN 10253-4, Annex A, Table A.2 (F, G)

[Include << | \X faktor_Tkos.mcdx

C 1=0.313 mm

T fros 2:=T,=0.626 mm

Kipos 2:=X=0.283

Ry finiing, = 0.175

Ry fining, = 0.175

=Pc_max_straight, * Xrpos 2=13.087 bar
= Pe_max_sraight, * Xrhos 2= 13.087 bar

if <pcimwc72 ch ApcﬁmaxﬁZ ch ) “tip A” ) “tip B”> = “tip A”

6.4 T-kos DN100:
i=cy=0 mm
D:=D, =114.3 mm
D):=D. =114.3 mm
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Ty T
:: eord3=2.5 mm
Ti):= eord3=2.5 mm
:: 105 mm

EN 10253-4, Annex A, Table A.2 (F, G)
:: 105 mm

[Include < <] X faktor_Tkos.mcdx ]

C 1=0313 mm

Ty fros 3:=1,=0.664 mm

Xrpos 3:=X=0.3

RX_/itting3 =0.143

RX_ﬁtting3 =0.143

*=Pc_max_straight, * Xppos 3=16.991 bar
*=Pc_max_straight, * Xrpos 3=16.991 bar

if (pcimax73 ch/\pcimwci.? ch I “tip A” ) “tip B”> = “tip A”

6.5 Reducirni kos DN125/100:
:: cp=0 mm
D:=D, =139.7 mm
%
::1303: 114.3 mm
7= eO,dZ:Z.S mm
ﬁ] = eor43 =2.5 mm
a:=10° EN 10253-4, Annex C, Table C.3 (a_max)

[Include <<].\X faktor_Reducirni kos.mcdx ]

T,=2.188 mm
T) =179 mm
Ty yeq=T,=2.188 mm
X =X=1

RXJim‘ng2 =0.175

Ry " fittingy = 0.143

=g g = 46.238 bur

::pcimaxistraigh% 4 Xred =56.714 bar

if (pcimaxj ch Apcﬁmaxj ch ’ “tip A” ’ “tip B”) = “tip A”

Izracun_EN10217-7 (varjene cevi).mcdx 18. 07. 2025



