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Unfired pressure vessels - Part 5: Inspection and testing

Contents Page
1 S o o o - 7
2 Normative referenCes ... 7
3 Terms and defiNitioNS .......coooiceciiiiic e e e e nnes 8
4 Performance of inspection and testing .......ccccovvcccceiiiiiiiccc s 10
41 €T T | 10
4.2 0153 o =Y o3 4 T o PSS 10
4.3 Non-destructive testing (NDT) ....cccceiiiiiimiiniiiriir s s 10
5 JLICCT e T T o= TR Lo o2 1] 4 0= o | S 10
51 =TT - 10
5.2 Information to be contained in the technical documents ..............oiiicinies 10
5.21 1.7 4 =T - | 10
5.2.2 General description of the pressure vessel .........iiiicccciecrrinn s sssse e s snnes 10
5.2.3 Design and construction drawings .........ccccciiiimiinn s 1
5.24 Descriptions and explanations necessary for an understanding of the drawings and
diagrams and the operation of the pressure vessel ........ccccovcccccrrrrirn s 1
5.2.5 Results of design calculations and examinations carried out .........cccccceiiiiccccernnnnccccceeeens 11
5.2.6 LIS 0 =T oo 13
5.2.7 Technical/manufacturing schedule ... ———— 13
5.3 [Ty T T =TT 14
5.31 1.7 4 =T - | 14
5.3.2 D TS T I T 14
6 Inspection and testing during fabrication ... 15
6.1 =Y =T - | 15
6.2 Manufacturing procedures and construction drawings ..........cccccvvreecemrrcscmernncseenssssee e 15
6.3 Material traceability .........cooccceieiiei e nnne 15
6.3.1 1= =T | R 15
6.3.2 Special Conditions - Material Marking .........cccccceiiiiccissceimnr e s s snnn e e 15
6.4 Preparation for manufacturing proCesses .........ccccmiriiimrinnimn 15
6.4.1 171 4 =T - TP 15
6.4.2 Joint preparation testing ..o ———————— 16
6.4.3 Inspection of vessel SUPPOIES ... s 16
6.4.4 Inspection associated with forming .......ccccociini s —————— 16
6.4.5 Testing of areas subject to significant through thickness tensile stress ..........cccooecmviirnnn. 16
6.5 L7172 o 11 ' 16
6.5.1 (7= 1= - | P 16
6.5.2 Verification of welder and welding operator qualification and procedures qualification ....17
6.5.3 LT o T o1 1T o o (=Y - 11 RSP 17
6.6 Non-destructive testing of welded JoiInts ... e 17
6.6.1 Extent of non-destructive testing .........ccccvriiiinninc e ——— 17
6.6.2 Determination of extent of non-destructive testing ........cccccccnniimmiicic 21
6.6.3 Performing non-destructive testing ........ccccccciiniinnni e ——————— 29
6.6.4 Description and acceptance level of imperfections .........ccccceiiieiie e 30
EUropean fOr@WOId ......... ... e e ms e e e e s e e mm e e e e ee s aa s e ammnne e e e s san s nmnnnneeesaan 6
6.6.5 157 = To LY oYl oY= g o) g 4P 4 U = SRR 30
6.6.6 Procedure for non-destructive retesting ........cccccccrrroimmrnscmrnns s 30
6.6.7 Non-destructive testing documentation ... ———— 31



6.7 Destructive testing ......ccccov i ——————————— 31
6.7.1 Extent of destructive testing ........cccccvvmiiiriici e ——————— 31
6.7.2 Schedule for destructive testing .........cccccciiiiiii i ————————— 31
6.7.3 Verification of destructive tests ... 31
6.7.4 =Y o o o L= 31
6.8 Heat-treatment ... ———— 31
7 Subcontracted ItEMS ... e 32
71 L= =T | N 32
7.2 Subcontracted welding related activities ........cccccccviicccrcmiin s 32
7.3 Subcontracted non-destructive testing activities ...........ccccovviiiinii e, 32
7.31 Use of contract NDT personnel at the premises of the vessel manufacturer ....................... 32
7.3.2 Subcontracting of NDT at a subcontractors premises ............cccoooiimiiiiicccsscrn e 33
8 Miscellaneous teStS ... e amnnes 33
9 L0 111 0] - 1o o RS 33
9.1 L T=Y =T T 33
9.2 02 111 o7 =1 oY g I o] e Yo7 =T o 11 ] 4 =S 34
9.21 (7= 1= - | 34
9.2.2 L0 111 ¢ = 1o o N 34
9.2.3 = o T LT 3T 35
9.3 o 1= 011 o 1 T o S 35
9.4 ReGIStration ... ——————— 35
10 Final @SSE@SSMENL ... mn e e e mmn e e e nmnnes 35
10.1 7= T - 35
10.2 Extent of final @asseSSMENt ... s 36
10.2.1 Visual and dimensional iNSPection .........ccccccririiiririrrnrrsrssrsrsssssssssssss s s s s s s s s 36
10.2.2 Review of documentation ... e 37
10.2.3 g o T B (== 37
10.2.4 Post pressure test INSPeCioN ... e 48
10.2.5 Inspection of safety acCeSSOries ..o ——————— 48
11 Marking and declaration of compliance with the standard .............ccccoiniiiiniicncicnnee, 48
1.1 7= T - 48
11.2 Marking Method ... ———————————— 48
11.21 =TT - 48
11.2.2 Direct StampPing .....cccccciiiiiiiiri e e nnnns 49
11.2.3 [\ T3 1= o =1 49
1.3 Marking UNItS ... 49
1.4 11 F T4 ] g Yo T oo 0] =1 01 S 49
11.5 Declaration of compliance with the standard ..........ccccoo oo 50
12 D Lo T 1] 4 =Y 0 51
121 Type of dOCUMENES ......coiiiiicr e 51
12.2 Control and access of dOCUMENES ..........ccccmiiiiiiiiiicirrr e e 52
12.3 Retention of dOCUMENLS ... e 52
(normative) Inspection and testing of serially produced pressure vessels ..........ccoccciiiermmniiiiiicciiscenns 53
AA L0 o Yo LU o oY 53
A.2 Limitations for vessels permitted to be classified as serially produced .........cccccevvricccnneens 53
A3 Limitations for model ........... 53
Issue 1 (2021-05) A.4 Prototype test ... 54
A.5 Model aCCEPLANCE .......cceieiiir it 54
A.6 Quality or manufacturing plan ... ——————— 54
A7 Inspection, non-destructive testing and pressure testing .........cccocvvcmnnin——— 55
AT7A1 0 Yo 11T T ) o 55
A.7.2 General NDT procedure for serially produced pressure vessels ........cccccciiiiiicicisnnnnennnnnes 55
A.7.3 Pressure test for serially produced pressure vessels .........cccoccocmrrececmernrcsceensnsseersssseessssseees 55

-2-



A.8 1= L4 T 55
A.9 Documentation / Certification .........cccciiiieiiiiieiiii e e aa s ras s na s s ranass s ranans 56

(normative) Detailed dimensional requirements for pressure vessels ........cccoooiriiiicccisinin s 57

(normative) Access and inspection openings, closing mechanisms and special locking elements ...59

CcA1 =Y = - | 59
C.2 Types and dimensions of access and inspection openings .......cccccccvvvecccceeereennnscccsssmeeseeeenns 59
Cc.21 85T T | £ e [T SR 59
C.2.2 [ P2 10 Lo |40 =S 59
C.2.3 [ 1= = T | o 1= 59
C.24 1= T3 Lo 1= 60
C.2.5 =T o T 3 T = 60
C.3 Types, location and minimum number of access and inspection openings .........cccccceeennee. 60
Cc4 Alternative requirements for sightholes openings on small vessels ........cccccccrrreierrnccceenn. 62
C.5 Closing mechanisms and special locking elements ..........ccccooireocirircccerrrccse e 62
C.51 0] o T T SO 62
C.5.2 D 1= 311 T 62
C.5.3 Materials of construction, design .........ccccciiiiiicccisscriin e e 62
C.54 85T o2 T o] = 1 4 o L= SR 63
C.5.5 HIiNged DOIES .....cooii i 64
C.5.6 YOKE-LYPE CIOSUIES ...uueeiiiiiiiiiiiiiis it s s s e s e e e e e e e an e e e e ann e e s 65
C.5.7 Quick opening and closing deviCes ... ——————— 66
(informative) Leak TeSHING .......cccvviriiiiiimiiniiii s s e 73
DA =Y o= | 73
D.2 Leak testing Personnel ... 73
(informative) ACOUSEIC @MISSION ........eeeeeiiiiiiiccccccecrr e r e s s e e e e s se s smmne e e e e s e e snmnnnenes 74
E.1 7= 1T - P 74
E.2 L LT ] I3 T T F T o £ 74
E.3 Acoustic emisSion PErsONNEl ... ——————————— 74
E.4 Additional reqUIrEMENtS ... e 74
(normative) Inspection and testing of pressure vessels or parts subject to creep .........cccceeececiicennnnn. 75
F.A1 =Y =T - | 75
F.2 Extent of inspection and testing ..........ccccoeriimirccie s 75
F.3 Performance of NDT and acceptance Criteria ..........ccccecceiemmrmmiinscccseecrre s cssseee e e s s ssnmeees 77
F.4 D T T T3 =Y o 77
(normative) Inspection and testing of pressure vessels subject to cyclic loads ........cccccvriiiiiccicnnnnn. 78
G.1 7= 1T - 78
G.2 Extent of inspection and testing .........ccccccvniimin s —————— 78
G3 Performance and acceptance Crteria ..........oooicciiiiiii s 78
G4 Technical documentation, additional requirements ... 79
(informative) Declaration of compliance with this standard .............cccoorire e 80
Issue 1 (2021-05) (informative) Specific tests during construction to assist in-service inspection .....82
1.1 7= 1T - 82
1.2 Metallographic investigation ..o ———— 82
1.3 Hardness MeasSUremMENtS .......ccccccviiiiiiiinssmrrrrresssssssme s e e s sssssssssms s e s s s s s s s s ssmn e e e e s essassssmmenenseansssnnnns 82
1.4 Dimensional MeasuUremMeNts ... ssms e sms e e s s mmmn e e e e e s nnnnns 83

Annex ZA (informative) Relationship between this European Standard and the essential
requirements of Directive 2014/68/EU aimed to be covered ..........cocccvvmrririrniccccsecerennnnsccnnes 85

=0 o] 1o o =T ] 1 T/ 87



		2026-05-11T11:11:22+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




