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Foreword

This document (EN 13480-3:2002) has been prepared by Technical Committee CEN /TC 267, "Industrial piping
and pipelines", the secretariat of which is held by AFNOR.

This European Standard 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).

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this European
Standard.

This European Standard shall be given the status of a national standard, either by publication of an identical text or
by endorsement, at the latest by November 2002, and conflicting national standards shall be withdrawn at the latest
by November 2002.

In this European Standard the Annexes A, C, D, E, H, I, J, K and N are informative and the Annexes B, F, G, L and
M are normative.

This European Standard EN 13480 for metallic industrial piping is the third part of a set of seven interdependent
Parts which are:

� Part 1: General.

� Part 2: Materials.

� Part 3: Design and calculation.

� Part 4: Fabrication and installation.

� Part 5: Inspection and testing;

� Part 6: Additional requirements for buried piping.

� CEN/TR 13480-7: Guidance on the use of conformity assessment procedures.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland and the United Kingdom.
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1 Scope

This Part of this European Standard specifies the design and calculation of industrial metallic piping systems,
including supports, covered by EN 13480.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies (including amendments).

EN 287-1, Approval testing for welders – Fusion welding  – Part 1: Steels.EN 288, Specification and approval of
welding procedures for metallic materials .

EN 1591-1, Flanges and their joints – Design rules for gasketed circular flange connections – Part 1: Calculation
method.

EN 10204:1991, Metallic materials – Types of inspection documents.

EN 12953-3, Shell boilers - Part 3: Design and calculation

EN 25817:1992, Arc-welded joints in steel – Guidance on quality levels for imperfections (ISO 5817: 1992).

EN 13445-3:2002, Unfired pressure vessels – Part 3: Design.

EN 13480-1, Metallic industrial piping – Part 1: General.

EN 13480-2, Metallic industrial piping – Part 2: Materials.

EN 13480-4:2002, Metallic industrial piping – Part 4: Fabrication and installation.

EN 13480-5:2002, Metallic industrial piping – Part 5: Inspection and testing.

ENV 1993, Eurocode 3: Design of steel structures
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3 Terms, definitions, symbols and units

3.1 Terms and definitions

For the purposes of this Part of this European Standard, the terms and definitions given in EN 13480-1 apply.

3.2 Symbols and units

For the purposes of this Part of this European Standard, the symbols and units given in EN 13480-1 and in Table 3.2-
1 apply.

Specific symbols are defined in the relevant sub-clauses.
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Table 3.2-1 — General symbols and units

Symbol Description Unit

PSa maximum allowable pressure bar

R, r b radii mm

ReH t minimum specified value of upper yield strength at calculation temperature when this
temperature is greater than the room temperature

N/mm² (MPa)

S1 mean value of the stress which leads to a 1 % creep elongation in 100 000 h N/mm² (MPa)

S2 mean value of the stress which leads to a 1 % creep elongation in 200 000 h N/mm² (MPa)

SR T t mean value of creep rupture strength as indicated by the standards, for the material in
question at the considered temperature, t, and for the considered lifetime T (in hours)
whereby the dispersion band of the results does not deviate by more than 20 % from the
mean value.

N/mm² (MPa)

TS maximum allowable temperature °C

Z section modulus for a pipe mm3

c0 corrosion or erosion allowance (see  Figure 4.3-1) mm

c1 absolute value of the negative tolerance taken from the material standard (see
Figure 4.3-1)

mm

c2 thinning allowance for possible thinning during manufacturing process (see  Figure 4.3-1) mm

ea analysis thickness of a component used for the check of the strength (see  Figure 4.3-1) mm

en nominal thickness on drawings (see  Figure 4.3-1) mm

eord ordered thickness (see  Figure 4.3-1) mm

er minimum required thickness with allowances and tolerances (see
Figure 4.3-1)

mm

f design stress (see clause 5) N/mm² (MPa)

fCR Design stress in the creep range N/mm² (MPa)

pc calculation pressure (see 4.2.3.4) N/mm² (MPa)

po operating pressure (see 4.2.3.1) N/mm² (MPa)

tc calculation temperature (see 4.2.3.5) °C

to operating temperature (see 4.2.3.2) °C

z joint coefficient (see 4.5) -

� additional thickness resulting from the selection of the ordered thickness (see
Figure 4.3-1)

mm

a All pressures for calculation purposes are in N/mm² (MPa) and PS is in bar.
b The following subscripts apply :

 i inside

m mean

o outside
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4 Basic design criteria

4.1 General

The calculation rules in this Part shall apply for operating and testing conditions as well as preset, cold spring
conditions, flushing and cleaning conditions.

The scope of each of the calculation rules is limited on a case by case basis by geometrical characteristics which
shall be taken into account for each component, loading, failure mode and material property.

NOTE Where this European Standard does not indicate a calculation rule, it is the designer's responsibility to use widely
acknowledged calculation rules, or experimental methods to justify the dimensions and thicknesses selected.

Elastic calculation methods shall be used in this Part, although some components might exhibit plastic behaviour.

If shaping and assembly techniques specific to the pressure vessel industry are used for large diameter pipes, the
rules applicable to such techniques shall be those relating to the design of shells for pressure vessels. For the
general stability, the requirements of EN 13480 remain applicable if the structure, as a whole, behaves according to
the beam theory.

For temporary piping, e.g. flushing, cleaning and blow-through systems, the nominal design stress for the design
conditions shall be used.

4.2 Loadings

4.2.1 General

Any piping system is subjected to a number of loadings during its lifetime. These loadings can be one or a
combination of the following loads:

� internal and/or external pressure;

� temperature;

� weight of piping and contents;

� climatic loads;

� dynamic effects of the fluid;

� movements of the ground and buildings;

� vibrations;

� earthquakes.

NOTE 1 This list is not exhaustive.

NOTE 2 Explanations of these loads are given in 4.2.3 and 4.2.4.
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4.2.2 Combination of loads

The loads and their possible combinations, given in 4.2.5.1 to 4.2.5.4, shall be taken into account at the design
stage of the piping system and its supports. Some unlikely combinations may be ruled out following a study
considering both the likelihood of their occurrence, failure of the fluid containment boundary and the health and
safety consequences.

Where a piping system is subjected to more than one pressure/temperature condition, the greatest calculated
thickness determined for these conditions shall be used.

4.2.3 Loads for dimensioning

4.2.3.1 Operating pressure

The operating pressure, po, shall be below the maximum allowable pressure, PS, specified for the piping system.

4.2.3.2 Operating temperature

The operating temperature, to, shall be below the maximum allowable temperature, TS, specified for the piping
system.

4.2.3.3 Sets

The set (po, to) to be considered shall correspond to the most severe conditions of coincident pressure and
temperature which may prevail in the piping system over a long time.

For a piping system under steady state conditions, the maximum transient conditions shall be considered in
accordance with clause 10.

NOTE The calculated stress resulting from such variations in pressure and/or temperature may exceed the maximum
allowable stress by 10 % if the transient event occurs for less than 10 % of any 24 h operating period.

4.2.3.4 Calculation pressure

The calculation pressure, pc, shall be determined for the pressure temperature conditions (po, to) specified in
4.2.3.3.

The calculation pressure pc shall be not less than the associated operating pressure p0. The conditions (po, to)
resulting in the greatest wall thickness shall be considered with the following minimum conditions:

1) pc = po = PS with the associated tc as defined in 4.2.3.5;

2)  tc as defined in 4.2.3.5 for to =TS with the associated pc = po.

NOTE If there is a condition where po = PS and to =TS only this condition has to be calculated.

When the calculation temperature tc is such that the creep rupture strength characteristics are relevant for the
determination of the nominal design stress, the calculation pressure shall be considered equal to the operating
pressure (po) which is associated with the corresponding temperature (to).

4.2.3.5 Calculation temperature

The calculation temperature, tc, shall be the maximum temperature likely to be reached at the mid-thickness of the
piping, under normal operating conditions, at the calculation pressure pc. The calculation temperature shall be
determined as indicated below. Any heat transfer calculation shall be performed on the assumption that there is no
heat loss due to wind.
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a) For externally uninsulated and internally unlined piping components, the calculation temperature shall be as
follows :

1) For fluid temperatures below 40 °C, the calculation temperature for the component shall be taken as the
fluid temperature;

2) For fluid temperatures of 40 °C and above, unless a lower average wall temperature is determined by test
or heat transfer calculation, the calculation temperature for uninsulated components shall be not less than
the following values, but not less than 40°C:

i) 95 % of the fluid temperature for valves, pipes, ends, welding fittings, and other components having
wall thickness comparable to that of the pipe;

ii) 90 % of the fluid temperature for flanges (except lap joint flanges) including those on fittings and
valves;

iii) 85 % of the fluid temperature for lap joint flanges;

iv) 80 % of the fluid temperature for bolting.

b) For externally insulated piping components, the component calculation temperature shall be the fluid
temperature unless calculations, tests, or service experience based on measurements, support the use of
another temperature. Where piping is heated or cooled by tracing or jacketing, this effect shall be considered in
establishing component calculation temperatures;

c) For lined piping components, the component calculation temperature shall be specified or based on heat
transfer calculations or tests taking into account the fluid temperature and the characteristics of the lining;

NOTE The lining may be used for insulation.

d) When the calculated thickness is determined by the creep strength properties, the operating pressure (po) and
the operating temperature (to) can exceed temporarily the values used for this calculation, see 4.2.5.2.1 and
12.3.3.

4.2.4 Other loads to be taken into account

4.2.4.1 Weight of piping and contents

Gravity loads acting on the piping system shall be taken into account in the design and include:

� the weight of the pipe, fittings, valves and insulation;

� the weight of the conveyed fluid;

� the weight of the test fluid.

4.2.4.2 Climatic loads

When the piping system is exposed to climatic loads, these shall be taken into account. The maximum loads shall
be determined in accordance with the actual local climatic and piping system exposure conditions.
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4.2.4.3 Dynamic effects of the fluid

The piping system shall be designed in order to avoid the accidental dynamic effects due to the fluid. Where such
effects are impossible to avoid, they shall be taken into account. Where these effects result from a direct
consequence of the process, or the use of the equipment supplied by the purchaser, they shall be defined
quantitatively in the purchase specification.

The reaction forces of safety valves during their operation shall be taken into account. If these valves are not
supplied by the piping installer, the purchaser shall define the reaction forces and their directions.

For the assessment of the dynamic effects of the fluid, see Annex A.

4.2.4.4 Movements of the ground and of the buildings

When such movements (movements of the ground, differential settlements of the buildings) are likely to occur
during the lifetime of the piping system, the values to be used in the design shall be provided in the purchase
specification.

4.2.4.5 Vibrations

The piping system shall be designed and supported so as to eliminate or minimize excessive and harmful effects of
vibration which may arise from such sources as impact, pressure pulsations, resonance due to compressors, and
wind loads.

Where vibrations can occur during operation, the piping layout shall be studied and supports, dampers, restraints,
anchors etc. shall be provided in accordance with clause 13 to remove these effects. If such studies are insufficient,
it shall be necessary to carry out a specific vibration analysis to ensure the piping system is not over-stressed.

NOTE It is not necessary to provide written proof of the vibration analysis.

4.2.4.6 Earthquake

If required in a specification, the piping system shall be designed to withstand seismic loads. The specification shall
give details relating to the characteristics of the seismic conditions to be taken into account.

NOTE Guidance for assessment of the earthquake effects is given in Annex A.

4.2.5 Design conditions

4.2.5.1 Normal operating conditions

Normal operating conditions shall be the conditions met in steady state at constant power and in transient working
conditions corresponding to normal operating processes. Full load, partial load and shut-downshut-down conditions
shall be examined together with the associated start-up, switching and shut-down operations.

For the calculation under normal operating conditions, each of the following conditions shall be examined:

� internal pressure and/or external pressure, including static head, where relevant;

� dead weight of piping, including internal structures and attached equipment;

� weight of insulation;
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