SLOVENSKI STANDARD
SIST EN 489:2009

01-maj-2009

Nadomesca:
SIST EN 489:2004

Cevi za daljinsko ogrevanje - Izolirani vezani cevni sistemi za podzemeljska
toplovodna omrezja - Sestav spojev za jeklene cevi, poliuretanske toplotne
izolacije in zunaniji polietilenski plas¢

District heating pipes - Preinsulated bonded pipe systems for directly buried hot water
networks - Joint assembly for steel service pipes, polyurethane thermal insulation and
outer casing of polyethylene

Fernwarmerohre - WerkmalRig gedammte Verbundmantelrohrsysteme fur direkt
erdverlegte Fernwarmenetze - Rohrverbindungen fur Stahimediumrohre mit Polyurethan-
Warmedammung und Au3enmantel aus Polyethylen

Tuyaux de chauffage urbain - Systemes bloqués de tuyaux préisolés pour les réseaux
d'eau chaude enterrés directement - Assemblage préisolé pour tube de service en acier,
isolation thermique en polyuréthane et tube de protection en polyéthylene

Ta slovenski standard je istoveten z: EN 489:2009

ICS:

23.040.07 Cevovodi za daljinsko Pipeline and its parts for
ogrevanje in njihovi deli district heat

23.040.60 Prirobnice, oglavki in spojni  Flanges, couplings and joints
elementi

91.140.65 Oprema za ogrevanje vode  Water heating equipment

SIST EN 489:2009 en,fr

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



SIST EN 489:2009

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 489:2009
httpsy//standards.iteh.ai/catalog/standards/sist/06d197bf-082e-4443-b017-
33b0e28d94c0/sist-en-489-2009



EUROPEAN STANDARD EN 489
NORME EUROPEENNE
EUROPAISCHE NORM March 2009

ICS 23.040.01 Supersedes EN 489:2003

English Version

District heating pipes - Preinsulated bonded pipe systems for
directly buried hot water networks - Joint assembly for steel
service pipes, polyurethane thermal insulation and outer casing
of polyethylene

Tuyaux de chauffage urbain - Systémes bloqués de tuyaux Fernwérmerohre - WerkméaBig gedammte
préisolés pour les réseaux d'eau chaude enterrés Verbundmantelrohrsysteme fur direkt erdverlegte
directement - Assemblage préisolé pour tube de service en Fernwarmenetze - Rohrverbindungen fir Stahimediumrohre
acier, isolation thermique en polyuréthane et tube de mit Polyurethan-Warmedémmung und AuBenmantel aus

protection en polyéthylene Polyethylen

This European Standard was approved by CEN on 31 January 2009.

CEN members are bound to comply: with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application toithe . €EN Management Gentre or to,any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own-language and-notified to the CEN Management Centre has the same status as the
official versions.

CEN members are the national standards bodiestofcAustfid, Belgium;-Bulgaria,) Cyprus, Czech Republic, Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2009 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 489:2009: E
worldwide for CEN national Members.



EN 489:2009 (E)

Contents

page
0 =T o 4
o T 1 o N 5
1 £ oo o - P 7
2 NOIMALIVE FEfEIENCES ... r e s e an e e s seme e s e mn e s e e nmn e e snnnns 7
3 Terms and definitioNS ... e 8
4 LT LT T =T 0 T=T 0 8
4.1 (€T g L= LI = o T T =Y 4 0= o 8
411 General requirements for the joint........cccccciiiiiiiii e —————— 8
4.1.2 Installation of the Joint ... ———————————— 9
4.1.3 Competence of the welder and fitter..........o e 9
4.1.4 Expected thermal life and long term temperature resistance............cccccvcrmririiiiccccssecrrrre e 9
4.1.5 Steel Service PIiPe WEIM ..... .o csscrr e ssssr e e s s s sss s e e e e e e e s s s s mnn s e e e e s asssssmneeeseassssnnnnneenesnnnen 9
4.1.6 Polyurethane rigid foam insulation (PUR) ..........ccccciimmiimiiiciccccsscere s s s s sssssess s s s s s s s ssmsss s s s s s ssssssnessessnnnns 9
417  JOINE CASING ceeevriiiiriieinnnensaeemnreenesenmsnsasesssnssssanasssssssnssssanassssasasssesssnsasssssnssessasssassssssssssssssnnnnnsnsnnnnnsnnnnnnnnnnnnnnnnnnnn 9
4.2 Type test requirements ... .. L. i o e ek akind e Yo e tdadamk e e e mnmnmnmnmnmnmnmsmsmnnnnnnnnnnnnnnnnnnnnnnns 10
L o T 4= =Y g e | oS 10
4.2.2  SOil Stress test ... L i L L At e 10
4.2.3 Polyurethane rigid foam insulation (PUR) properties.........cccccccinniimmminnismnnss s 10
4.2.4 Weld joint stress crack resiStance......... i g g aiithmmmnmmmmnnr s ———————————— 10
4.3 Installation INSErUCHIONS .....srcrheiirshsiansnrisrsbons sasonnrbedeias dinsddErThe 2 3 i¥3nnnsbrbdid s da 3 xFasnnnmnnnnssssnmnnnnssssanssssnnnnnnees 1
L 3 g B € 7= o - - | e 1
L 3 T 4 oY (=Y 0 VoY 0T =T o 1
e T 0 - 1 1 3V R 1
. N T S T W] VY] E= Y Lo = 3 =T o R 1
4.3.5  Steel Site Weld ... e 11
2 30 T 5 N Yo 1 41 o 1= 1 3 U S 1
4.3.7  JOINt INSUIALION .....coiiiiiiei iR r e E e sa R R R e R R E e nn s 1
5 1V T=Y1 g Lo E-38 0 g A7 T3 =] S 12
5.1 SOl SErESS tOSt ... e nme e e s e e n s nnnns 12
5.2 Water impermeability test ... ————————— 15
5.3 Weld joint stress crack resistance test ..o ————— 15
5.4 Polyurethane rigid foam insulation (PUR) .........ccciiimiminmir s s 15
LI R TR 1Y 4 =1 o | 15
E I N I = T3 =Y T o3 1 1T 4 15
L - 1 13 ] 11T [ S 16
L 3 S Ve 1= 1 T == 1= 7= L= S 16
LI R T 0= | I T o (- 16
L2 3 T o Y- Tt T [=1 o 1= | 20 16
5.4.7 Water absorption at elevated temperature............cccccvviiiiiiiiriiiisr s e nrnne 17
6 1o T T 17
6.1 (€71 4 =T o 17
6.2 B0 T 41 T 1 T 17
6.3 e LT = 17
6.4 Joint iNSUlAtion SYSEEM ......ii i ——————————— 18
Annex A (normative) Fusion welding of steel service pipes on Site ..........ooo i 19
AA1 (6.7 4 =T o 19
A.2 1o =) - | 19
A3 WeldiNg PrOCESS ..ooiiiiiiiiiiiiiiireieseseserssessressrsrrrrrrr s e s s rrnrsrnsesmsmsmsmsmsmsmsmsmssssssssssssssssssssssssssennnnnnnnnnnnnnnnnnnnnnnns 19

2



EN 489:2009 (E)

A4 Preparation for welding and liNiNG UP ......ccuiiiiiiiiccciieciiiriiiccrccccsssce s s s sssss e e e s s smnmn s e s s s smnn e e e e s snnnnn 19
A.5 Qualification Of WEIAErS ...t s nn e s 19
A.6 £33 (Y= IRV LY [o BT 1= o Y=Y o3 4T ) o S 20
L 0t N €T o T - | 20
A.6.2 Leak-tightness test with @ir/gas .........cccovviiiiinii e ——————— 20
A.6.3 Leak-tightness test With Water ..........cccc i ——— 20
A.6.4 Radiographic eXamination..........ccccciiiiiiiiiii i ——————————— 20
A.6.5 Ultrasonic eXxamination ... s e s amn e e n s 20
Annex B (informative) General guidelines for inspection of the joint on site........ccccooiiiiiiiccci 21
Annex C (informative) Qualification of fitters installing joints in preinsulated bonded pipe networks.......... 23
CA1 KNowledge and SKillS .........ciiiicciieiiriiiiisicccssserre s sssssssssmsse s s s ssss s s ssmssne e s ee s s s s ssmn s e e e e essns s nnnsessassssnnnnnnnenssnnnnn 23
C.2 Background for training and testing ........ccccociiiccciicciini s 23
C.3 Subjects for training and teStiNG .........ooi i ————————————— 23
O g B € 7Y 4T - | 23
C.3.2 Casing of polyethylene (PE) .......cccccireiiiiiiiiicicssceiisesssssssssssssse s s ssssssssssmssse e s ssssssssssmssssssessnssssnnsesssanssssnmsnsnnes 24
LG T T 1T Y=Y || - T3 U - 25
ORI B S U1 5 G 0T T4 T3 =3 - o 25
C.3.5 Joint types/jointing SYStEMS .....cccceeiiiiiiriiir e —————————— 26
C.3.6 Installation of JOINtS......ccco i —————— 27
] o 1o o - o /2 31



EN 489:2009 (E)

Foreword

This document (EN 489:2009) has been prepared by Technical Committee CEN/TC 107 “Prefabricated district
heating pipe systems”, the secretariat of which is held by DS.

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 September 2009, and conflicting national standards shall be withdrawn at the
latest by September 2009.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights.
CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN 489:2003.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech Repubilic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, lIceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden,
Switzerland and the United Kingdom.
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Introduction

The first edition of EN 489 was approved in 1994 and updated in 2003. The main areas of this revision are the
following:

Requirements for welded joints have been added;
Requirements for joints insulated with prefabricated joint insulation have been added;
Requirements and test methods for PUR foam properties have been lifted from EN 253 into this standard;

Requirements for marking of joints have been added.

This specification is part of the series of standards for bonded systems using polyurethane foam thermal insulation
applied to bond to a steel service pipe and a polyethylene casing.

For information on the minimum expected thermal life with operation at various temperatures with respect to PUR
foam performance see EN 253:2009, Annex B.

The other standards from TC 107 are:

EN 253:2009, District heating pipes — Preinsulated bonded pipe systems for directly buried hot water
networks — Pipe assembly of steel.servicecpipe, Spolyurethane | thermal insulation and outer casing of
polyethylene;

EN 448:2009, District heating,. pipes = .Rreinsulated. .bonded pipe,» systems) for directly buried hot water
networks — Fitting assemblies of steel|service pipes, polyurethane thermal insulation and outer casing of
polyethylene;

EN 488:2003, District heating pipes — Preinsulated bonded pipe systems for directly buried hot water
networks — Steel valve assembly for steel service pipes, polyurethane thermal insulation and outer casing of
polyethylene;

EN 13941:2003, Design and installation of preinsulated bonded pipe systems for district heating;

EN 14419:2009, District heating pipes — Preinsulated bonded pipe systems for directly buried hot water
networks — Surveillance systems.

As information to the users of this standard CEN/TC 107 has decided to mention that at the time of publication of
this European Standard CEN/TC 107 had already concluded on the investigation and further preparation of the
following topics:

appropriate short- and long-term type tests for all jointing systems;
incorporation of the findings of running research activities to introduce new test procedures and requirements;
further preparation of Annex C aiming at making this annex normative;

further preparations of Annex B concerning on site joint inspection and establish suitable methods for field
tests;

requirements and test methods regarding the closure of foaming hole plugs.
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The abovementioned items should be dealt with and the intention is to include the results in the next revision of this
European Standard.
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1 Scope

This European Standard specifies requirements for joints made under field conditions between adjacent
preinsulated pipes and/or fittings in district heating networks. The specified general requirements are also valid for
field-made T-branches, bends, reducers, caps, etc.

This European Standard covers jointing of steel service pipes by means of fusion welding, the connecting of casing
ends with joint casings and the thermal insulation with poured rigid PUR foam or prefabricated PUR-foam insulation.

This European Standard specifies methods for type tests of complete joints and PUR-foam for joints under
laboratory conditions.

The requirements of this European Standard can also be applied to casing pipe weldings/connections of on site
made fittings.

The requirements of this European Standard aim to obtain a technical life of the joints of at least 30 years.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated references,
only the edition cited applies. For undated references, the latest edition of the referenced document (including any
amendments) applies.

EN 253:2009, District heating pipes — Preinsulated bonded pipe systems for directly buried hot water networks —
Pipe assembly of steel service pipe, polyurethane thermalinsulation and\outer casing of polyethylene

EN 287-1, Qualification test of welders — Fusion welding — Part 1: Steels

EN 444, Non-destructive testing—"General principles'for-radiographic'examination’of metallic materials by X- and
gamma-rays

EN 1435, Non-destructive examination of welds — Radiographic examination of welded joints

EN 12517-1:2006, Non-destructive testing of welds — Part 1: Evaluation of welded joints in steel, nickel, titanium
and their alloys by radiography — Acceptance levels

EN 13941, Design and installation of preinsulated bonded pipe systems for district heating

EN 14419, District heating pipes — Preinsulated bonded pipe systems for directly buried hot water networks —
Surveillance systems

EN ISO 845, Cellular plastics and rubbers — Determination of apparent (bulk) density (ISO 845:1988)

EN ISO 4590:2003, Rigid cellular plastics — Determination of the volume percentage of open cells and of closed
cells (ISO 4590:2002)

EN 1SO 5817:2007, Welding — Fusion-welded joints in steel, nickel, titanium and their alloys (beam welding
excluded) — Quality levels for imperfections (ISO 5817:2003, corrected version:2005, including Technical
Corrigendum 1:2006)

EN ISO 6520-1, Welding and allied processes — Classification of geometric imperfections in metallic materials —
Part 1: Fusion welding (ISO 6520-1:2007)

EN I1SO 9692 (all parts), Welding and allied processes — Recommendations for joint preparation (ISO 9692)

EN ISO 15607:2003, Specification and qualification of welding procedures for metallic materials — General rules
(ISO 15607:2003)



EN 489:2009 (E)

3 Terms and definitions
For the purposes of this document, the terms and definitions given in EN 253:2009 and the following apply.

3.1
joint
complete construction of the connection between adjacent pipes and/or fittings

3.2
joint casing
part that connects the two pipe casing ends in a joint

3.3

joint insulation

thermal insulation that fills the volume confined by the steel service pipe, the joint casing and the ends of the two
connecting pipes

34

on site poured joint insulation

joint insulation manufactured by pouring the liquid polyurethane foam components?) into the joint volume at the
work site

3.5

prefabricated joint insulation

joint insulation manufactured by installing prefabricated elements of polyurethane foam in the joint volume prior to
installation of the joint casing?)

3.6
steel weld
connection between the steel service pipes by welding

3.7

polyethylene weld

fusion jointing of polyethylene to polyethylene under influence of heat, pressure and time

3.8

double sealing

two-sealing systems independently installed on the same joint, not influencing each other negatively and thus
independently functioning during the service life of the joint

3.9

surveillance system
system that consists of measuring sections and measuring instruments for surveillance of pipe systems

4 Requirements
4.1 General requirements
NOTE The assumptions of EN 13941 have been taken as the base for these requirements.

4.1.1 General requirements for the joint

The joint shall be:

1) Ernst Kaufmann, 050715.
2) Ernst Kaufmann, 050715.
8



EN 489:2009 (E)

— watertight;

— able to withstand axial forces initiated by axial movements of the pipe in the ground;
— able to withstand radial forces and bending moments;

— able to withstand effects of temperature and temperature variations.

In case of double sealing each one of the sealing systems and the combination of both systems shall fulfil the
requirements of the type test as described in Clause 5.

4.1.2 Installation of the joint

Each individual step in the installation of a joint shall follow the system supplier's installation instructions in order to
ensure that the joint obtained is equivalent to the joint as previously type-tested.

4.1.3 Competence of the welder and fitter

Persons installing joints on preinsulated pipe networks shall possess a valid evidence of qualification stating that
they have received training relevant to the system and the type of joint.

Steel service pipe welders shall possess a valid certificate in accordance with EN 287-1.

Polyethylene welders shall possess a valid evidence of qualification which documents their ability to reproduce
welding of the quality specified.

Recommended subjects for training are(given in Annex C.

4.1.4 Expected thermal life and long term temperature resistance

The requirements for expected life and long, term temperature resistance shall be in accordance with 5.4.4 of
EN 253:2009.

4.1.5 Steel service pipe weld
The steel service pipe weld shall:
— be tight when tested in accordance with A.6;

— have mechanical properties equivalent to those of the service pipe.

4.1.6 Polyurethane rigid foam insulation (PUR)
The foaming of a joint on site shall be carried out in a confined space.
The insulation shall completely fill the joint.

The requirements for the rigid PUR foam insulation shall be in accordance with 4.2.3.2, 4.2.3.3, 4.2.3.4 and with
EN 253:2009, 4.4.3 for the compressive strength.

41.7 Joint casing
The joint casing shall be tight against external water pressure.
Casings for welded joints shall fulfil Clause 4.3.1 of EN 253:2009.

All joints shall be subject to a leak-test. If this is not possible, a type specific procedure of 100 % visual test in
combination with a destructive spot test scheme shall be described in the manufacturer's documentation.

9
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NOTE Leakage testing of joints should be carried out with air or another suitable gas. The test pressure of 20 kPa should
be applied at a temperature of < 40 °C for a minimum of 2 min. The leak-tightness should be checked by means of a suitable
indicator liquid or a leakage detector. The indicator liquid should be detrimental neither to the casing and joint material, nor to
the environment.

Proper handling and installation procedures and type specific test procedures for the verification of leak-tightness of
installed joint casings shall be described in the manufacturer's documentation.

4.2 Type test requirements

4.21 Water tightness
No water ingress shall be detected after the water impermeability test in accordance with 5.2.

Both welded and non-welded joints shall be tested.

4.2.2 Soil stress test

Non-welded joints shall pass the soil stress test in accordance with 5.1 before the water impermeability test in
accordance with 5.2 is carried out.

4.2.3 Polyurethane rigid foam insulation (PUR) properties

4231 General

The polyurethane rigid foam insulation (PUR),material for joint assemblies shall, when tested as a pipe assembly3),
meet the requirements of EN 253 regarding “voids' and“bubbles; ‘compressive strength, long term temperature
resistance and thermal conductivity in addition to 4.2.3.2, 4.2.3.3 and 4.2.3.4.

When tested according to 5.4.4/thejoint:.insulation/shall;notishrink)ymore-than:2 ymm_in the axial or the radial
direction.

4.2.3.2 Cell structure
The average size of the cells in a radial direction shall be less than 0,5 mm, determined in accordance with 5.4.5.1.

The closed cell content determined in accordance with 5.4.5.2 shall be not less than 88 %.

4.2.3.3 Foam density
The density of the foam at any position shall be not less than 60 kg/m3when measured in accordance with 5.4.6.

No specimen may have a density below 60 kg/m°.

4.2.3.4 Water absorption at elevated temperature

When tested in accordance with 5.4.7, the water absorption after 90 min of immersion in boiling water shall not
exceed 10 % of the original volume.

4.2.4 Weld joint stress crack resistance

When tested in accordance with 5.3 the time until failure shall be at least 300 hours.

3) Ernst Kaufmann, 050715.
10



	CLÇ±O��"ıq >ä)Yâ^¬[-s‘þ.§Lß™§�¾4Å0e_‹�°=ä}ì¾a‡¸+�i×”¡µ�j±ƒ!Yf�7O2⁄©�u±�˝

