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PED compliance H2 manifold 

Full Title: Addendum – PED compliance H2 manifold for DoC 

Abstract: The following document will contain an internal walk through of the 
compliance of the Pressure equipment directive and the technical dossier for 
Declaration of conformity 
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1.0 Executive Summary 
The document will contain a walkthrough of the analysis of Pressure equipment directive compliance 
according to 2008/68/EU.  The analysis concluded that the maximum pipe diameter is a DN32 and 
a pressure of 6,5 Barg. Due to this the conformity category is “category 1” which leads to “Module 
A” conformity assessment procedure. Documentation according to this is described, and/or 
combined in a PED dossier to verify compliance with PED module A. 

2.0 Reference documents 
Table 2-1: Reference documents 

Document no.:                                   Document name: 

2014/68/EU Pressure equipment directive 

K559-2254-CWIWP4202202-K01-002 Declaration of Conformity (Container 
Solution) 

K559-2254-CWIWP4202202-J09-001 Leak Test Procedure 

K559-2254-CWIWP4202202-L01-001 Material Test Certificates 

K559-2254-CWIWP4202202-J02-001 WPS and PQR Records (incl. J03 - NDE 
Procedures) 

  

  

  

3.0 Definitions and Acronyms 
Table 3-1: Definitions and Acronyms 

Document no.:                                   Document name: 

PED Pressure Equipment directive 

DoC Declaration of Conformity 

4.0 Purpose 
The following document will contain the PED analysis of the H2 manifold as an add on part to the 
FC PowerGen 1000kW®. The document is created based on the process described in the PED 
2014/68/EU 

The following part which is not a part of the document 550002 and will be covered by this PED 
statement: DN32 H2 collector manifold 
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5.0 Analysis of technical demands in relation to 2010/68/EU 

5.1 Background for analysis  

 

  

 
1 According to article 13 a) 

Table 5-1:  Background for conformity assessment 

Item                                   Document name: 

Dimensioning pipe size DN32 

Maximum operating pressure 6,5 Barg 

Fluida groupe1 Hydrogen Groupe 1 
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5.2 Analysis of conformity category. 
According to article 4 section C, the category for Fluida groupe 1 is defined in following 
table 6 in the PED shown in Figure 1.   

Figure 1: Conformity category PED 2008/68/EU Tabel 6 

 

The Red lines is an approximate line of the Size and pressure of the part. The intersection will 
define the point defining the category. 

As visualized in the Figure 1, the category applicable for the part will be Category 1. As 
shown in the diagram from PED Annex II section 1. The “Conformity group I” will refer to 
a “module A” Conformity assessment procedure according to PED Annex III. The following 
procedure will be described in the following sections of this document. 
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6.0 Technical documentation 

6.1 General description of the product 
The product is a hydrogen manifold capable of distributing hydrogen from a single input 
into 6 independent outputs. The product contains an ASME B16.5 flange for connecting the 
input. A DN32 pipe with 25mm branches all in stainless steel. There is installed a 3-part 
welded ball valve type DVC 131150032 suitable for hydrogen 6,5 Barg. The valve is for 
manually blocking the hydrogen supply during e.g. service. 

The product may not be installed in applications where a non-sufficient pressure relief valve 
set to 10 Barg is not installed. 

 

6.2 Drawings of the Construction 

Figure 2: Technical drawing of H2 Manifold 

 
 

 

6.3 Results of construction calculations and examination 
As the part is not relying on any structural strength since the pipe is not holding any weight, 
the only relevant construction is the pipe pressure rating. The following pipes are used: 

- DN32 42.40x2.00mm EN-10216-5 1.4401/1.4404 TC2 pressure tested to 1500 PSI 

- 25.00x2.00mm EN-10216-5 TC2 A269 213 pressure tested to 199 Barg 

All assessment is done according to “module A” requirements in PED 

 

# Component  Material Certificate  

1 42.4x2.0 Stainless Steel Cold Finish Seamless 
Pipes 

 

K559-2254-CWIWP4202202-
L01-001 

2 25.0x2.0 Stainless Steel Seamless Pipes  

 

K559-2254-CWIWP4202202-
L01-001 
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3 42.4 ASME B16.5 Stainless Steel Forged 
Flanges  

 

K559-2254-CWIWP4202202-
L01-001 

4 G½ Coupling Stainless  K559-2254-CWIWP4202202-
L01-001 

5 42.4x2.0 Stainless Steel End Caps K559-2254-CWIWP4202202-
L01-001 

 

6.4 Inspection and test 

6.4.1 Hydrogen pressure test 
The hydrogen manifold has gone through several tests to verify the tightness of the system, 
even though the material used for manufacturing the hydrogen manifold is certified at a 
higher pressure than the intended maximum pressure of the Hydrogen manifold.  

 

To sum up the test: 

- Individual test of component. Procedure according to 62282-3-100:2020 section 6.2 
Leakage test) 

- Complete assembly test Formier gas 5% H2. Procedure according to 62282-3-
100:2020 section 6.2 Leakage test and “Leak Test Procedure” K559-2254-
CWIWP4202202-J09-001 

- Complete test pure H2. Procedure according to 62282-3-100:2020 section 6.2 Leakage 
test and “Leak Test Procedure” K559-2254-CWIWP4202202-J09-001 

   

6.4.2 Welding testing 
The following welds on the hydrogen manifold has been tested according to the certificates 
included in the Certificate dossier.  

Welding procedure and welding test results are described in document “WPS and PQR 
Records (incl. J03 - NDE Procedures)” K559-2254-CWIWP4202202-J02-001 

 

7.0 Appendix documents 
Appendix  Document name  Document number  

Appendix A WPS and PQR Records (incl. J03 - 
NDE Procedures) 

K559-2254-CWIWP4202202-J02-001 

Appendix B Material Test Certificates K559-2254-CWIWP4202202-L01-001 
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EN 10204, 3.1: 
 

Lot No: V9988 
 
 



07-13-03-L 
 
 
 
 
 

Ågade 65 
7850 Stoholm 

 

SVEJSEPROCEDUREPRØVEATTEST 
WELDING PROCEDURE QUALIFICATION RECORD 

WPQR NO. 
141 T/T BBW 8.1 01 

Kvalifikation i henhold til: 
Qualification i according to: DS/EN ISO 15613:2005

 
Date:  15/01-2016 

Standard/Norm:  
Standard/Code: 

 Blad/Sheet        1/  1 

Kundens specifikation: 

Client’s specification:       Side/Page         1 / 2 

Kunde/Client 
      
 

Projekt/Project 
      
 Svejsning udført af /Welding carried out by 

Brian Ravn  
Mærke nr./Stamp no. 
       
 
 

Standard/Code: EN 10217-7 Grundmaterialer/Base Materials Standard/Code: EN 10088-3 

Betegnelse Designation/grade Gruppe nr. / Group no. Ceqv. actual  Betegnelse Designation/grade Gruppe nr. / Group no. Ceqv. actual 

1.4301 
X5CrNi18-10 

DS/CEN ISO/TR 15608 
8.1 - 

 1.4301 
X5CrNi18-10 

DS/CEN ISO/TR 15608 
8.1 - 

Plade/rør 
Plate/pipe 

Tykkelse/WT mm 
Thickness/WT mm 

Dia. mm til/to Plade/rør 
Plate/pipe 

Tykkelse/WT mm 
Thickness/WT mm 

Dia. mm 

Rør/pipe  2,0 50,8  Rør/pipe  3,0 20,0 

Fugedetaljer og sømopbygning (Skitse) 
Joint details and welding sequence (Sketch) 
 
 
 

 

Hæftning/Tacking: Som Streng 1 
As run no. 1 

  
                                  
 

 
  
 

Min. Forvarmetemp.: Min. 
preheat temp.: 16 C 
Længde:  
Length: 2 stk. af 4 mm 
Antal strenge: 
No of runs: 1 
Andre data: 
Other data:       

2. side: Fugning/Gouging: 

 
Ja 

Yes  
Nej 

No 

Forvarmetemp.: 
Preheat temp.: 

      C 

Elektrode dia.: 
Electrode dia.: 

      mm 

Lufttryk: 
Air pressure: 

      bar 

2. side: Slibning/Grinding: 
Svejsestilling/ Welding position: PC  

Ja 

Yes  
Nej 

No 

 
 

Streng 
No. 

 
Svejse-
proces 

G 
T 
P 
E 

Gas 
Tråd/Wire 
Pulver/Flux 
Electrode 

Dimension 
 

Diameter 
-Længde/ 

Standard 
 

Klassifikation/ 
Classification 

H2 
 

Skala/ 
Scale 

Beskyttelsesgas 
Shielding Gas 

      

Baggas 
Back shielding gas 

Bem. 
Note 

 
Run 
No. 

 
Weld. 
proces 

 
 
Fabrikat og betegnelse 
Manufacture and trade mark 

Diameter 
-Length 

 
mm 

G 
T 
E 
 

EN ISO 14175:2008 
EN ISO 14343-A 
EN ISO 6848 

EN 
1011 

 
 
 

l/min 

Dyse/ 
Nozzle 

mm
Ø

 

 
 

Type/ 
l/min 

 
 
 

No. 

1 141 G Strandmøllen, Pro Line H2 - R1 - 9 7 Formier  / 10 - 

1 141 T Hyundai SMT-316LSi  1,6 G 19 12 3 L Si D - - - / - - 

1 141 E Wolframelektrode LaO2 1,6 WL20 - - - - / - - 

                                                      /             

                                                      /             

                                                      /             
 

Streng 
No. 

 
Run 
No. 

 
Program 

nr. 
 

Program 
No. 

 
AC 
DC 

 
 

 
Strøm/Current 

 

 
Tråd- 
hast. 

 
Wire 

speed 

 
 

Svejsehast mm/min. 
eller strækkelængde mm 
 
Travel speed mm/min. 
or run-out length mm 

S: 
XX: 
 

 

U.pendling/stringer 
pendling/weaving 
Strengbredde/ 
run width 
Max. mm 

 
Forvarme/ 
Preheat 

/Interpass- 
temp. 

 

Bem. 
Note 

 
 
 
 

   
Pol

. 

 
Amp 

 
m/min 

  
Volt 

  Heat input 
KJ/mm 

 

C 

 
No. 

1 - DC- 75 - - 9,0 40 5,6 0,61 16 /  - - 

                                                                /              

                                                                /              

                                                                /              

                                                                /              

                                                                /              

                                                                /              

Efterfølgende varmebeh./PWHT:  Nej 
No  Ja, se bilag nr.:  

Yes, see enclosure No.: 
      

Bemærkninger-andre oplysninger/Notes-other informations 

      

      
      
Vi bekræfter, at de givne oplysninger er korrekte og at prøven er tildannet, svejst og varmebe-
handlet i.h.t. ovennævnte standard/norm og/eller kundens specifikation./We confirm that the 
statements in this record are correct and that the test was prepared, welded and heat treated ac-
cording to the above specified standard/code and/or client’s specification. 

Prøvesvejsningen 
var mærket: 
The test coupon was 
marked:  

 2015544-01A, PC H.H. 
15/01-2016 
 

 
 

 
Charge/Heat: 
Charge/Heat: 
Filler metal Lot: 

 
CH-2861 
0440628 
V9988 

Sted/Place Dato/Date 

             

Producentens underskrift 
Contractor’s signature 

Gennemgået/bevidnet 
Reviewed/witnessed by 

Repræsenterende 
Representing 

                  

Prøvningsresultat og godkendelse; Se bagside / Test results and approvals; See revers side 

mm 

45° 

2,0 mm 

3,0  

1 



07-13-03-L 

NON-DESTRUCTIVE EXAMINATION WPQR No.: 141 T/T BBW 8.1 01 
Blad/Sheet 

1/1 
Side/Page 
 2/2 

Metode/ Method  - resultat / result Standard Rapport nr./ Report no. 

1. Visual examination Procedure standard: DS/EN ISO 17637:2011 
2015544-VT-01 

 Result: Accepteret/ Accepted according to: DS/EN ISO 5817, Level B (C) 
2. Radiographic examination Procedure standard: EN ISO 17636-1:2013 Class B 

78961-116-20219 
 Result: Accepteret/ Accepted according to: EN ISO 10675-1:2013, Level 1 

3. Ultrasonic examination Procedure standard: EN ISO 17640:2011 class B 
      

 Result: Accepteret/ Accepted according to: EN 11666:2011- level 2 
4. Magnetic particle testing Procedure standard: EN ISO 17638:2009 

      
 Result: Accepteret/ Accepted according to: DS/EN ISO 23278:2009 Level 2x 

5. Dye penetrant testing Procedure standard: EN ISO 3452-1:2013 
78961-116-20219 

 Result: Accepteret/ Accepted according to: DS/EN 23277:2009- Level 2x 

6. Other examination Type:        

       Procedure:              

 Result:       according to:       
Place Randers  Date 19/01-2016 Witnessed/reviewed by (Name/Signature) 

        
Laboratory signature or  Data transferred from enclosed laboratory report by- Signature  Representing (Examiner or Notified Body) 

       

MECHANICAL TESTING According to DS/EN ISO 15614-1:2004/A1:2008/A2:2012; PED 97/23/EC 

1. Tensile tests EN ISO 6892-1:2009;  EN ISO 4136:2012 
 

Specified Y.S. min.       N/mm
2 
  Specified U.T.S. min.       N/mm

2  
 

Test no. Dim. Area Gauge 
length 

Yield 
Load 

RP0,2 

N/mm
2 

RP1,0 

Load 
ReH 

N/mm
2
 

Rm 

N/mm
2
 

Elong 
A       % 

Remarks 

                                                                  

                                                                  

                                                                  

                                                                  

2. Bend tests  DS/EN ISO 5173:2010  / EN ISO 7438:2005  

Specified degr. 180° Former dia.       mm 
Type and dimensions Bend angel Results Type and dimensions Bend angel Results 

                                    

                                    

3. Impact tests  EN ISO 148-1:2013/ ISO 9016   

Dim.:       mm Specified type of test : V-notch Specified:       J  Testing temp.       C 
Test no. 

VWT 
Result 

J 
Test no. 
VHT 0/1 

Result 
 J 

Test no. 
VHT 2/1 

Result 
 J 

Test no. 
VHT 5/1 

Result 
J 

Test no. 
VHT 0/1 

Result 
J 

Test no. 
VHT 2/1 

Result  
J 

Test no. 
VHT 5/1 

Result  
J 

                                                                      

                                                                      

                                                                      

Average WM     
Average 

FL     
Average 

FL+2 
    

Average 
FL+5     

Average 
FL     

Average 
FL+2 

    
Average 

FL+5     

4. Macro Examination   

Separate sheet with picture  Yes  No Results:  

5. Hardness tests  ISO 9015-1, EN ISO 6507-1:2006  

Specified type of test:  HV10  Req. max.                
Sketch showing indentations  Base metal (2mm) HAZ (0,5 mm) Weld metal HAZ (0,5mm) Base metal (2mm) 

  
A                  

B                  

C                  

D                  

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

6. Other/Supplementary Tests.  No  Yes See enclosures: 

7. Further enclosures:   M026517:1 

Place Randers  Date 22/01-2016 Witnessed/reviewed (Name/Signature) 

                  
Laboratory signature or  Data transferred from enclosed laboratory report by- Signature  Representing (Examiner or Test Body) 

            

 
Vi godkender herved denne svejseprocedure til svejsning på omtalte 
projekt under de begrænsninger, der er givet i standarden/normen 
og/eller kundens specifikation. 
 
We hereby approve this welding procedure for welding on the referring 
projekt within the limitations given in the standard/code and/or client´s 
specifikation. 

Place 

      
Date 

        
 

  Underskrift af kunde/kunderepræsentant 
Client´s or representative´s signature 

 

 

  



 
Markrapport 

Visuel kontrol af svejsesømme 
 

 
Weldadvice I/S · Messingvej 32B · DK-8940 Randers SV · Tlf.: +45 8640 6805 · Fax: +45 8640 6807 

CVR nr.: 2768 9620 · E-Mail: mail@weldadvice.dk ·Internet: www.weldadvice.dk/ www.weldadvice.com 
 

 

Rekvirent Sag nr. Rapport nr. 

TJ Technology, Ågade 65, 7850 Stoholm  2015544 VT-01 
Entreprenør Dato. side       af 

      15/01-2016   1 / 1 
Emne Tegning ref.: 

Branch Connection Ø20x3 mm – Ø50,8x2 mm 222446-D1324559 

 Materiale: 

Mrk. 2015544-01A X5 CrNi18-10 
Fugetype   PWHT Timer efter svejsning 

 Stumpsøm  Kantsøm  Andet  Slebet   Ja      Nej       
Undersøgelsesprocedure / klasse   

 EN ISO 17637  NS 10250  ASME Sect. V  Andet:        
Kvalitetskrav   

 EN ISO 5817 Level B (C)  ASME Sect.      Andet:        
Udstyr      

 Hulspejl  Lygte  Skydelære  Kantsømlære  Andet:         
Undersøgelsesomfang 

 Kontrol før svejsning  Kontrol under udførelse  Kontrol efter svejsning   
Omfang 

 Visuel besigtigelse      %  Visuel kontrol  100 %  Tilfældigt udvalgt  Udpeget 

 

      

      

      

      

      

      

      

      

      

      

 

Undersøgelsens resultat 
 

      

Accepteret / Accepted 

      

      

      

      

      

      

      

      

      

      

      

 
Rep. opmærkning. Kontrol af Bilag vedlagt Inspektør (underskrift) Certifikat type. / nr. 

 På emne 

 På skitse 

 Opslibning 

 Reparation 

 Ingen 

    Stk. 

 IWT-NO/0147 

      
Attestationer Tekniker Certifikat type / nr. 

                  
 Tekniker Certifikat type / nr. 
                  

             9-11-01-L 

mailto:mail@weldadvice.dk
http://www.weldadvice.dk/
http://www.weldadvice.com/


Prøvningsrapport - Ikke-destruktiv Prøvning

NDT Metode Prøvningsspecifikation Acceptkriterie Andre krav

Penetrant (PT) EN/ISO 3452-1:2013 EN/ISO 23277:2009 - 2X 
Radiografi (RT) EN/ISO 17636-1:2013 - B EN/ISO 10675-1:2013 - 1 

KUNDE Weldadvice, Europæisk Svejse Rådgivning I/S, Messingvej 32 B, 8940 Randers SV, Denmark

Heino Harstad, Weldadvice, Europæisk Svejse Rådgivning I/S, Messingvej 32 B, 8940 Randers SV, Denmark

Force - Lab.

KONTAKT

ARBEJDSSTED

ENTREPRENØR

BYGHERRE

REKVISITIONS ID. 2015544-01

Sammenfatning
Svejsninger, ingen sporbarhed, EN ISO 15614-1:2006/A2:2012

Rekvisitions Beskrivelse Specifik Job Information

6. Stk. svejseprøver/ kantsømme

Svejsning Status

Acceptkriterie opfyldt 6 svejsninger

PRØVNINGSRESULTAT

Detaljer om prøvningsresultat  kan findes i "PRØVNINGSRESULTAT DETALJER" sektionen.
78961-KHC A

Side 1 af 6 (eksl. vedlagte sider)

FORCE Technology • Division for Inspektion og Prøvning • Tueager 3 Skejby • DK-8200 Aarhus N • +45 8734 0200

Tekniske data, NDT informationer, identifikation af udstyr, kalibreringsdata for udstyr, og andre relevante data, er registreret for hver NDT-metode i sektionen for 
Prøvningsmetode Detaljer. Uddrag fra Prøvningsrapporten må kun gengives efter skriftlig tilladelse fra FORCE Technology. Den elektroniske version af Prøvningsrapporten, som 
er gemt i ”FORCE NDT Online”, er defineret som originalen. Prøvningsresultaterne gælder kun for de emner som er testet. FORCE Technology - Almindelige betingelser er en 
integreret del af aftalen, medmindre andet er skriftligt aftalt.

FORCE Task Nr. 116-20219Rapport Nr. 78961 af dato 19-01-2016



PRØVNINGSRESULTAT - DETALJER

Reference Svejsning Id. 
(Rep./Udv.)

Svejser(e) Prøvningsmetode(r)

2015544-01 01A-1 - PT, RT

01A-2 - PT, RT

02B-1 - PT, RT

02B-2 - PT, RT

03C - PT, RT

04D - PT, RT

Svejsninger hvor acceptkriterie er opfyldt

Side 2 af 6 (eksl. vedlagte sider)

FORCE Technology • Division for Inspektion og Prøvning • Tueager 3 Skejby • DK-8200 Aarhus N • +45 8734 0200
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PRØVNINGSOMFANG

RT. og PT. af 6. stk. svejseprøver, i muligt omfang.

SVEJSNING DETALJER

Ovenstående oplysninger er til information og angives kun i den udstrækning, de er tilgængelige og relevante. Deres angivelse i denne 
prøvningsrapport kan ikke betragtes som en verifikation af deres rigtighed og de er ikke omfattet af nogen akkreditering.

Reference Svejsning Id. 
(Rep./Udv.)

Materialer Overfladebeskaffenhed Varmebehandling
Dimensioner Tidspunkt for prøvning Temperatur (ca.)
Nominel tykkelse Timer efter sidste 

fremstillingstrin
Svejsningstype-fugeform-
metode(r)

2015544-01 01A-1, 01A-2 Rustfrit stål Som svejst Ingen information

20 mm Ingen information -

3 mm - Ingen information-Ingen 
information-Ingen information

02B-1, 02B-2 Rustfrit stål Som svejst Ingen information

50 mm Ingen information -

2 mm - Ingen information-Ingen 
information-Ingen information

03C Rustfrit stål Som svejst -

50 mm Ingen information -

2-2 mm - Ingen information-Ingen 
information-Ingen information

04D Rustfrit stål Som svejst -

50 mm Ingen information -

1,6-15 mm - Ingen information-Ingen 
information-Ingen information

Side 3 af 6 (eksl. vedlagte sider)

FORCE Technology • Division for Inspektion og Prøvning • Tueager 3 Skejby • DK-8200 Aarhus N • +45 8734 0200
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Penetrant Prøvning (PT) Prøvningstidspunkt 19-01-2016 - 19-01-2016

Navn (Tekniker Nr.) Certifikattype Certifikat nr. Reference [Svejsning Ids]

Keld Hald Christensen (1) EN ISO 9712 PT (EN 473) Level 2 0063-N2-P 2015544-01 [01A-1, 01A-2, 02B-1, 02B-2, 03C, 04D]

Personale

Type Parti Nr. Produkt Prøvningstekniske 
oplysninger Nr.

Halogenfri Opløsningsmiddel Fremkalder Spotcheck SKD-S2 1

Vandafvaskelig/Opløsningsmiddel Rød 
Penetrant

Spotcheck SKL-WP 1

Halogenfri Rensevæske/Afrensning af 
Overskudspenetrant

Spotcheck SKC-S 1

Produkter

Prøvningstekniske oplysninger

Nr. Reference [Svejsning 
Ids]

For-rengøring Penetreringstid Fremkaldertid Lysforhold

Betegnelse Emulgeringstid - Lys intensitet

1 2015544-01 [01A-1, 
01A-2, 02B-1, 02B-2, 
03C, 04D]

Penetrant Rensemiddel  15 min.  15 min. Hvidt lys - kunstig

IICd2 - - > 1000 LUX

PRØVNINGSMETODE - DETALJER

Side 4 af 6 (eksl. vedlagte sider)
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Radiografi Prøvning (RT) Prøvningstidspunkt 19-01-2016 - 19-01-2016

Navn (Tekniker Nr.) Certifikattype Certifikat nr. Reference [Svejsning Ids]

Keld Hald Christensen (1) EN ISO 9712 RT (EN 473) Level 2 
(incl. aluminium)

0063-N2-R 2015544-01 [01A-1, 01A-2, 02B-1, 02B-2, 03C, 04D]

Personale

Type Id. Andre data Prøvningstekniske 
oplysninger Nr.

RT X-RAY TUBE, SMART 225 XRL-10 FOCAL SPOT 3 MM, EN 12543, (DIRECT 
BEAM), 70-225 kV, 4,0 mA

1-4

RT FILM VIEWING UNIT, WILNOSOL VGA-110 H UNIVERSAL, DENSITY D UP TO 3,7 1-4

RT DENSITOMETER, WILNOS LCD 
51

PDE-21 MAXIMUM DENSITY D = 5,0 1-4

Udstyr

Prøvningstekniske oplysninger

Nr. Optageteknik Fremkaldelse IQI (Certifikat nr.) Spænding

Antal film per svejsning/objekt Folietype (tykkelse) IQI placering Strøm / Aktivitet

Filmtype Kilde/Brændplet størrelse Gennemstrålet tykkelse Eksponeringstid

Kilde / detektor eller film afstand (SFD 
/ SDD)

Kilde / objekt afstand (f/D) Objekt / film afstand 
(b/d)

Opløsning

1 Dobbeltvæg/Enkeltbillede - Rør, Kontakt 
(DV/EB)

Maskine 10 FE EN () 140 kV

1 Pb (0.02 / 0.02 mm) Kildeside 4.0 mA

Foma / Indux R5 3.0 mm 2.0 mm 55 sek

800.0 mm 750.0 mm 50.0 mm -

2 Dobbeltvæg/Dobbeltbillede - Rør, Ellipse 
(DV/DB)

Maskine 10 FE EN () 140 kV

2 Pb (0.02 / 0.02 mm) Kildeside 4.0 mA

Foma / Indux R5 3.0 mm 2.0 mm 55 sek

800.0 mm 750.0 mm 50.0 mm -

3 Enkeltvæg/Enkeltbillede - Plade (EV/EB) Maskine 10 FE EN () 140 kV

4 Pb (0.02 / 0.02 mm) Kildeside 4.0 mA

Foma / Indux R5 3.0 mm 2.0 mm 55 sek

800.0 mm 790.0 mm 10.0 mm -

4 Enkeltvæg/Enkeltbillede - Plade (EV/EB) Maskine 13 FE EN () 200 kV

4 Pb (0.02 / 0.02 mm) Filmside 4.0 mA

Foma / Indux R5 3.0 mm 15.0 mm 90 sek

800.0 mm 785.0 mm 15.0 mm -

Side 5 af 6 (eksl. vedlagte sider)
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Film id. Prøvningstekniske 
oplysninger Nr.

Sværtning IQI Nr. Følsomhed Ug

01, 02, 05 1 2,5 16 5.00 % 0.20 mm

03, 04 2 2,5 16 5.00 % 0.20 mm

06-09 3 2,5 16 5.00 % 0.04 mm

10-13 4 2,5 13 1.33 % 0.06 mm

Film

Reference Svejsning Id [Film Id'er]

2015544-01 01A-1 [___01], 01A-2 [___02], 02B-1 [03,04], 02B-2 [___05], __03C [06-09], __04D [10-13]

Svejsning på film

Side 6 af 6 (eksl. vedlagte sider)
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Ågade 65 
7850 Stoholm 

 

 

Svejseprocedureprøvedokumentation 

Welding Procedure Qualification Record  

Complete documentation 

DS/EN ISO 15614-1:2006/A1:2008/A:2:2012 
 

WPQR  nr.: 141 T BW 8.1 02  

Dimension: Rør: Ø50,8x2,0 mm  

Materiale: 1.4301 - 1.4301    

 

 

 

Europæisk Rådgivning Svejse 
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Svejseprocedureprøveattest / Welding procedure qualification record  
 

141 T BW 8.1 02  
 

 

 
Visuel Kontrol 

 
 

 

2015554-VT 02 

 
 

Ikke Destruktiv Kontrol / Non Destructive Testing              
Radiographic testing   
Penetrant testing  

 78961-116-20219 
78961-116-20219 

 

 
Destruktiv Kontrol / Destructive Testing 
Mechanical test report  M026517:2 

 
 

Materialecertifikater / Material Certificates 
Siderinox S.p.a.   EN 10204, 3.1:  Heat No: 0440628 

 
 
Tilsatsmateriale / Consumables 

  

Hyundai SMT-316LSi, Ø1,6 mm 
 

EN 10204, 3.1: 
 

Lot No: V9988 
 
 



07-13-03-L 
 
 
 
 
 

Ågade 65 
7850 Stoholm 

 

SVEJSEPROCEDUREPRØVEATTEST 
WELDING PROCEDURE QUALIFICATION RECORD 

WPQR NO. 
141 T BW 8.1 02 

Kvalifikation i henhold til: 
Qualification i according to: DS/EN ISO 15614-1:2006/A1:2008/A:2:2012

 
Date:  15/01-2016 

Standard/Norm:  
Standard/Code: 

 Blad/Sheet        1/  1 

Kundens specifikation: 

Client’s specification:       Side/Page         1 / 2 

Kunde/Client 
      
 

Projekt/Project 
      
 Svejsning udført af /Welding carried out by 

Brian Ravn  
Mærke nr./Stamp no. 
       
 
 

Standard/Code: EN 10217-7 Grundmaterialer/Base Materials Standard/Code: EN 10217-7 

Betegnelse Designation/grade Gruppe nr. / Group no. Ceqv. actual  Betegnelse Designation/grade Gruppe nr. / Group no. Ceqv. actual 

1.4301 
X5CrNi18-10 

DS/CEN ISO/TR 15608 
8.1 - 

 1.4301 
X5CrNi18-10 

DS/CEN ISO/TR 15608 
8.1 - 

Plade/rør 
Plate/pipe 

Tykkelse/WT mm 
Thickness/WT mm 

Dia. mm til/to Plade/rør 
Plate/pipe 

Tykkelse/WT mm 
Thickness/WT mm 

Dia. mm 

Rør/pipe  2,0 50,8  Rør/pipe  2,0 50,8 

Fugedetaljer og sømopbygning (Skitse) 
Joint details and welding sequence (Sketch) 
 
 
 

 

Hæftning/Tacking: Som Streng 1 
As run no. 1 

  
                                  
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Min. Forvarmetemp.: Min. 
preheat temp.: 16 C 
Længde:  
Length: 4 stk. 2-4 mm 
Antal strenge: 
No of runs: 1 
Andre data: 
Other data:       

2. side: Fugning/Gouging: 

 
Ja 

Yes  
Nej 

No 

Forvarmetemp.: 
Preheat temp.: 

      C 

Elektrode dia.: 
Electrode dia.: 

      mm 

Lufttryk: 
Air pressure: 

      bar 

2. side: Slibning/Grinding: 
Svejsestilling/Welding position: PC  

Ja 

Yes  
Nej 

No 

 
 

Streng 
No. 

 
Svejse-
proces 

G 
T 
P 
E 

Gas 
Tråd/Wire 
Pulver/Flux 
Electrode 

Dimension 
 

Diameter 
-Længde/ 

Standard 
 

Klassifikation/ 
Classification 

H2 
 

Skala/ 
Scale 

Beskyttelsesgas 
Shielding Gas 

      

Baggas 
Back shielding gas 

Bem. 
Note 

 
Run 
No. 

 
Weld. 
proces 

 
 
Fabrikat og betegnelse 
Manufacture and trade mark 

Diameter 
-Length 

 
mm 

G 
T 
E 

EN ISO 14175:2008 
 
EN ISO 6848 

EN 
1011 

 
 
 

l/min 

Dyse/ 
Nozzle 

mm
Ø

 

 
 

Type/ 
l/min 

 
 
 

No. 

1 141 G Strandmøllen, Pro Line H2 - R1 - 9,0 7 Formier  / 10 - 

1 141 E Wolframelektrode LaO2 1,6 WL20 - - - - / - - 

          / - - 

                                                      /             

                                                      /             

                                                      /             
 

Streng 
No. 

 
Run 
No. 

 
Program 

nr. 
 

Program 
No. 

 
AC 
DC 

 
 

 
Strøm/Current 

 

 
Tråd- 
hast. 

 
Wire 

speed 

 
 

Svejsehast mm/min. 
eller strækkelængde mm 
 
Travel speed mm/min. 
or run-out length mm 

S: 
XX: 
 

 

U.pendling/stringer 
pendling/weaving 
Strengbredde/ 
run width 
Max. mm 

 
Forvarme/ 
Preheat 

/Interpass- 
temp. 

 

Bem. 
Note 

 
 
 
 

   
Pol

. 

 
Amp 

 
m/min 

  
Volt 

  Heat input 
KJ/mm 

 

C 

 
No. 

1 Pulsed  82 - - 9,0 99   0,27 16 /  - 1*) 

                                                                /              

                                                                /              

                                                                /              

                                                                /              

                                                                /              

                                                                /              

Efterfølgende varmebeh./PWHT:  Nej 
No  Ja, se bilag nr.:  

Yes, see enclosure No.: 
      

Bemærkninger-andre oplysninger/Notes-other informations 

1*) Welding without filler metal  
      
      
Vi bekræfter, at de givne oplysninger er korrekte og at prøven er tildannet, svejst og varmebe-
handlet i.h.t. ovennævnte standard/norm og/eller kundens specifikation./We confirm that the 
statements in this record are correct and that the test was prepared, welded and heat treated ac-
cording to the above specified standard/code and/or client’s specification. 

Prøvesvejsningen 
var mærket: 
The test coupon was 
marked:  

 2015544-02B, PC H.H. 
15/01-2016 
 

 
 

 
Charge/Heat: 
Charge/Heat: 
Filler metal Lot: 

 
 
0440628 
Welded without filler metal  

Sted/Place Dato/Date 

             

Producentens underskrift 
Contractor’s signature 

Gennemgået/bevidnet 
Reviewed/witnessed by 

Repræsenterende 
Representing 

                  

Prøvningsresultat og godkendelse; Se bagside / Test results and approvals; See revers side 

mm 



07-13-03-L 

NON-DESTRUCTIVE EXAMINATION WPQR No.: 141 T BW 8.1 02 
Blad/Sheet 

1/1 
Side/Page 
 2/2 

Metode/ Method  - resultat / result Standard Rapport nr./ Report no. 

1. Visual examination Procedure standard: DS/EN ISO 17637:2011 
2015544-VT-02 

 Result: Accepteret/ Accepted according to: DS/EN ISO 5817, Level B (C) 
2. Radiographic examination Procedure standard: EN ISO 17636-1:2013 Class B 

78961-116-20219 
 Result: Accepteret/ Accepted according to: EN ISO 10675-1:2013, Level 1 

3. Ultrasonic examination Procedure standard: EN ISO 17640:2011 class B 
      

 Result: Accepteret/ Accepted according to: EN 11666:2011- level 2 
4. Magnetic particle testing Procedure standard: EN ISO 17638:2009 

      
 Result: Accepteret/ Accepted according to: DS/EN ISO 23278:2009 Level 2x 

5. Dye penetrant testing Procedure standard: EN ISO 3452-1:2013 
78961-116-20219 

 Result: Accepteret/ Accepted according to: DS/EN 23277:2009- Level 2x 

6. Other examination Type:        

       Procedure:              

 Result:       according to:       
Place Randers  Date 19/01-2016 Witnessed/reviewed by (Name/Signature) 

        
Laboratory signature or  Data transferred from enclosed laboratory report by- Signature  Representing (Examiner or Notified Body) 

       

MECHANICAL TESTING According to DS/EN ISO 15614-1:2004/A1:2008/A2:2012; PED 97/23/EC 

1. Tensile tests EN ISO 6892-1:2009;  EN ISO 4136:2012 
 

Specified Y.S. min. ≥195; ≥230 N/mm
2 
  Specified U.T.S. min. 500 - 700 N/mm

2  
- 470  670 N/mm

2
 

Test no. Dim. Area 
mm

2 
Gauge 
length 

Yield 
Load 

RP0,2 

N/mm
2 

RP1,0 

Load 
ReH 

N/mm
2
 

Rm 

N/mm
2
 

Elong 
A       % 

Remarks 

TT/1 12.01x1.58 19.16                               638       HAZ 

TT/2 12.02x1.77 21.49                               632       HAZ 

                                                                  

                                                                  

2. Bend tests  DS/EN ISO 5173:2010  / EN ISO 7438:2005  

Specified degr. 180° Former dia. 4x2 mm 
Type and dimensions Bend angel Results Type and dimensions Bend angel Results 

TFBB/1 (2x18 mm) 180 Accepteret / Accepted TRBB/1 (2x19 mm) 180 Accepteret / Accepted 

TFBB/2 (2x21 mm) 180 Accepteret / Accepted TRBB/2 (2x19 mm) 180 Accepteret / Accepted 

3. Impact tests  EN ISO 148-1:2013/ ISO 9016   

Dim.:       mm Specified type of test : V-notch Specified:       J  Testing temp.       C 
Test no. 

VWT 
Result 

J 
Test no. 
VHT 0/1 

Result 
 J 

Test no. 
VHT 2/1 

Result 
 J 

Test no. 
VHT 5/1 

Result 
J 

Test no. 
VHT 0/1 

Result 
J 

Test no. 
VHT 2/1 

Result  
J 

Test no. 
VHT 5/1 

Result  
J 

                                                                      

                                                                      

                                                                      

Average WM     
Average 

FL     
Average 

FL+2 
    

Average 
FL+5     

Average 
FL     

Average 
FL+2 

    
Average 

FL+5     

4. Macro Examination   

Separate sheet with picture  Yes  No Results: Accepteret / Accepted 

5. Hardness tests  ISO 9015-1, EN ISO 6507-1:2006  

Specified type of test:  HV10  Req. max.                
Sketch showing indentations  Base metal (2mm) HAZ (0,5 mm) Weld metal HAZ (0,5mm) Base metal (2mm) 

 
A                  

B                  

C                  

D                  

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

6. Other/Supplementary Tests.  No  Yes See enclosures: 

7. Further enclosures:   M026517:2 

Place Randers  Date 25/01-2016 Witnessed/reviewed (Name/Signature) 

                  
Laboratory signature or  Data transferred from enclosed laboratory report by- Signature  Representing (Examiner or Test Body) 

            

 
Vi godkender herved denne svejseprocedure til svejsning på omtalte 
projekt under de begrænsninger, der er givet i standarden/normen 
og/eller kundens specifikation. 
 
We hereby approve this welding procedure for welding on the referring 
projekt within the limitations given in the standard/code and/or client´s 
specifikation. 

Place 

      
Date 

        
 

  Underskrift af kunde/kunderepræsentant 
Client´s or representative´s signature 

 

 

 



 
Markrapport 

Visuel kontrol af svejsesømme 
 

 
Weldadvice I/S · Messingvej 32B · DK-8940 Randers SV · Tlf.: +45 8640 6805 · Fax: +45 8640 6807 

CVR nr.: 2768 9620 · E-Mail: mail@weldadvice.dk ·Internet: www.weldadvice.dk/ www.weldadvice.com 
 

 

Rekvirent Sag nr. Rapport nr. 

TJ Technology, Ågade 65, 7850 Stoholm  2015544 VT-02 
Entreprenør Dato. side       af 

      15/01-2016   1 / 1 
Emne Tegning ref.: 

Rør: Ø50,8x2 mm 222446-D1324560 

 Materiale: 

Mrk. 2015544-02B X5 CrNi18-10 
Fugetype   PWHT Timer efter svejsning 

 Stumpsøm  Kantsøm  Andet  Slebet   Ja      Nej       
Undersøgelsesprocedure / klasse   

 EN ISO 17637  NS 10250  ASME Sect. V  Andet:        
Kvalitetskrav   

 EN ISO 5817 Level B (C)  ASME Sect.      Andet:        
Udstyr      

 Hulspejl  Lygte  Skydelære  Kantsømlære  Andet:         
Undersøgelsesomfang 

 Kontrol før svejsning  Kontrol under udførelse  Kontrol efter svejsning   
Omfang 

 Visuel besigtigelse      %  Visuel kontrol  100 %  Tilfældigt udvalgt  Udpeget 

 

      

      

      

      

      

      

      

      

      

      

 

Undersøgelsens resultat 
 

      

Accepteret / Accepted 

      

      

      

      

      

      

      

      

      

      

      

 
Rep. opmærkning. Kontrol af Bilag vedlagt Inspektør (underskrift) Certifikat type. / nr. 

 På emne 

 På skitse 

 Opslibning 

 Reparation 

 Ingen 

    Stk. 

 IWT-NO/0147 

      
Attestationer Tekniker Certifikat type / nr. 

                  
 Tekniker Certifikat type / nr. 
                  

             9-11-01-L 

mailto:mail@weldadvice.dk
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1.0 General  
This document contains Material Test Certificates of products supplied to Ballard for the manufacturing of the 
H2 manifold for 1 MW Fuel Cell Power Container intended for CrossWind.  

The Material Test Certificates state the national material specifications that the materials conform to, incl. 
chemical analysis, specification range analysis mechanical test results, and heat-treated conditions, and are 
valid for the following products:  

 42.4x2.0 Stainless Steel Cold Finish Seamless Pipes 

 25.0x2.0 Stainless Steel Seamless Pipes  

 42.4 ASME B16.5 Stainless Steel Forged Flanges  

 G½ Coupling Stainless  

 42.4x2.0 Stainless Steel End Caps 

  



 

Title: Material Test Certificates 

Report: L01 

Revision: 2.0 

Page: 5 of 11 

Department: Technology Solutions 

 

THIS DOCUMENT IS VALID ONLY AT TIME OF PRINTING.  
ANY COPIES MADE ARE CONSIDERED UNCONTROLLED UNLESS STAMPED OTHERWISE IN RED. 

TEMPLATE FRM5100236 0H Ballard Confidential Printed on: Wednesday, November 26, 2025 
 

1.1 42.4x2.0 Stainless Steel Cold Finish Seamless Pipes 

 



 

Title: Material Test Certificates 

Report: L01 

Revision: 2.0 

Page: 6 of 11 

Department: Technology Solutions 

 

THIS DOCUMENT IS VALID ONLY AT TIME OF PRINTING.  
ANY COPIES MADE ARE CONSIDERED UNCONTROLLED UNLESS STAMPED OTHERWISE IN RED. 

TEMPLATE FRM5100236 0H Ballard Confidential Printed on: Wednesday, November 26, 2025 
 

 



 

Title: Material Test Certificates 

Report: L01 

Revision: 2.0 

Page: 7 of 11 

Department: Technology Solutions 

 

THIS DOCUMENT IS VALID ONLY AT TIME OF PRINTING.  
ANY COPIES MADE ARE CONSIDERED UNCONTROLLED UNLESS STAMPED OTHERWISE IN RED. 

TEMPLATE FRM5100236 0H Ballard Confidential Printed on: Wednesday, November 26, 2025 
 

 



 

Title: Material Test Certificates 

Report: L01 

Revision: 2.0 

Page: 8 of 11 

Department: Technology Solutions 

 

THIS DOCUMENT IS VALID ONLY AT TIME OF PRINTING.  
ANY COPIES MADE ARE CONSIDERED UNCONTROLLED UNLESS STAMPED OTHERWISE IN RED. 

TEMPLATE FRM5100236 0H Ballard Confidential Printed on: Wednesday, November 26, 2025 
 

1.2 25.0x2.0 Stainless Steel Seamless Pipes 
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1.3 42.4 ASME B16.5 Stainless Steel Forged Flanges 
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1.4 G½ Coupling Stainless Steel 
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1.5 42.4x2.0 Stainless Steel End Caps 

 


