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Foreword

This document (EN 13445-3:2009/prA2:2012) has been prepared by Technical Committee CEN/TC 54
“Unfired pressure vessels”, the secretariat of which is held by BSI.

This document is currently submitted to the CEN Enquiry.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EU Directive(s).
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1 Modification 1
In C.1, replace the last but one paragraph by:
Provisions are given in C.8 for vessels or vessel parts working in the creep range.

Annex C is currently limited to sufficiently ductile materials, like the whole standard, but it is, for components
operating in the creep range, also limited to sufficiently creep ductile materials, as defined in EN 13445-2:2009.

2 Modification 2
In C.7, replace the heading by the following:

C.7 Non-creep assessment criteria

3 Modification 3

After the last paragraph of C.7.7.3, add the following:

C.8 Creep assessment criteria

C.8.1 Formulae to be used

In Annex C, stresses which relate to the different stress categories (e.g. membrane, membrane plus bending,
primary plus secondary stresses, etc.) are calculated. Allowable values for these are also specified. For creep
design, the formulae of interest are reproduced below:

(Ceq)Pm =/ (C.8-1)
(Ogqlp s15-f (C.8-2)
(O'eq pS15-f (C.8-3)
(AO'eq Ppiqs3-/ (C.8-4)
NOTE Subscript P, which means general or local primary membrane plus primary bending stresses, is not mentioned

in C.3 where symbols used in Annex C are defined. It is defined through Formula (C.6-1).

Depending on whether the vessel service consists in one or more than one creep load cases, the following
rules in C.8.2 or C.8.3 respectively shall be applied at any point likely to be critical for creep damage.

C.8.2 Assessment criteria for a single creep load case

Formulae (C.8-1) to (C.8-4) shall be satisfied at the point under study, using assumed analysis thickness and
a nominal design stress f obtained as explained in 19.5.

NOTE To obtain the minimum required thickness, a trial and error procedure must be used.
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C.8.3 Assessment criteria for multiple creep load cases
The following procedure shall be applied:
a) For each creep load case, the analysis according to Annex C is carried out with the assumed analysis

thickness. The stresses are calculated for the different stress categories (see C.6). The calculated
stresses are then divided by the coefficient applicable to that stress category, as shown below:

Im)i = (%eq)Pm (C.8-5)
(O-eq )P
o) = TL (C.8-6)
(Geq )P
Py = 15 (C.8-7)
(dogq)
IP+Q)i = —aeg OP 4 (C.8-8)

b) The largest of S(m)i»O(L)i* O(P)i» O(P + Q)i shall be determined. For the point under study, the fictitious

nominal design stress fg; for the creep load case under consideration shall be the largest of these
stresses:

Jri = max|o(myi oLy Py (P + Q)i (C.8-9)

The allowable time to damage, 1p, fr;,7; shall be calculated according to Formula (19-11) for this

fictitious design stress fr; at the calculation temperature 7 .

c) Steps a) and b) shall be repeated for each load case.

d) The accumulated creep damage resulting, for the point under study, from all applied load cases shall be
determined by the following time-fraction rule:

n t.

— L <10 (C.8-10)
i=1D fFi T

NOTE 1 If more than one material is used in a part or component of the pressure vessel then Formula (C.8-10) shall be
applied separately for each region with different material using the fictitious design stress fFi at the corresponding point
and the material creep design curve for the corresponding material.

NOTE 2  To obtain the minimum required thickness, a trial and error calculation covering the whole procedure of C.8.3
for all relevant points may be used.



