MATERIAL ALERT

Subject; Faulty elbows ex Zibo Wel fit, China

1.0 Background

For the Valhall Re-Development, BP is trying to source topsides pipe and fittings from
reputable, western suppliers. However in today’s market this is not always possible and
we have found that many suppliers are using far east, and in particular, Chinese suppliers
for materials. In particular, we are finding considerable quantities of 316L stainless steel
coming from these areas. The attached report gives details of defective elbows supplied
to the project that originated in China.

2.0 Fittings supply.

The 6 off 36” Sch 40 316L stainless steel elbows were purchased by Heerema,
Zwijndrecht from SFF in Stavanger, Norway and were destined to be part of the flare
system (see Figure 1). SFF had, in turn, bought from another stockist, Arcus, in Holland
who had purchased from the original manufacturer, Zebo Wel Fit in China. ISO 9001 and
PED certificates for Zebo are included in Appendix A together with the original
certificates for the elbows and plate supplier.

It would appear that SFF did not carry out a visual inspection of the elbows prior to
release. We are also waiting to hear if Arcus have undertaken any audits or independent
testing of Zebo to include them on their suppliers list.

3.0 History

Contrary to project requirements, SFF had supplied the above elbows without getting
approval from BP. However, the vigilance of the BP inspector found them in the
Heerema stores and sought out their certification. This aroused the first suspicions as the
3.1 certificate did not show that the weld seams had been X-rayed. Upon request we
received the attached X-ray report which clearly indicated that extensive repairs had been
made.

On removing the protective plastic wrapping it became clear that many of the weld
defects were still present and had not been repaired (see Figure 2). In addition there was
extensive undercut and what appeared to be extra sections welded into each end of the
elbows (Figures 3, 4 & 5). At this stage the elbows were rejected and the supplier
notified. However as an additional check, one elbow was subject to X-ray and the results
were appalling. In addition to all the problems observed on the welds including lack of
fusion, the base material was found to contain cracking. This is shown in detail below.



4.0 Actions

As a result of the above, we have taken a number of actions to try and eliminate or at
least further manage the supply from less reliable sources. These include,

a. Reminding our fabricators and vendors of their responsibilities which are clearly stated
in the design documentation this requires specific project approval of said vendors.

b. Recommending they or their suppliers carry out a 100% visual inspection prior to
release of any non Western supplied material.

c. Implementing an extensive PMI programme to ensure correct materials have been
supplied — at the same time visually inspecting items as PMI is done. (It is recognized
that the poor quality welding is not related to PMI but considering other issues around at
present, it was deemed to add value and would also through up anymore items supplied
from China or similar).



Figure 1 Elbows as received.

Figure 2— Porosity in weld seam
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Figure 5 Porosity/pitting.
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Figure 6 X-ray showing base metal cracking.




APPENDIX A

CERTIFICATE

for Product of Material Manufacturer
conforming to Pressure Equipment Directive 97/23/EC

Award to

ZIBO WEL-F!T_METAEPRQQHQTS €O., LTD
Address: NOT E_LQSHANRO@, UNZ:; _g,siaqg_i,{_ijrpp, CHINA

] e
P

Bureau Veritas certifies that. tha: abové company hes.been asséssed for approval of its
production for pipe fittings and' found that the types identifled fiereunder comply with the
requirements of Pressure Equipment Directive 97/23/EC, Annex |, Article 4 and the required
specification. A quality éssurance system established and operated by the manufaciurer was
audited by Bureau Veritas to verily its.conformity with the Directive as wall,

3

ertfoato No. : 1DD/G-071018-01° e 5
Prodwtdascnbﬁ:c':rir:'l’fju:‘e; ﬁtﬁnqg, nbtalissee amaxofﬂﬂsce:ﬁﬂcate
Apprbwdmanuféc{uif!iﬁg;é&?:&;m-tcmé}?eAddm . S
Audt Report No.;, IR-IDDIQ-0TRIE .
This certificate is oé{fd unth: 20", July, 2010 -

. I
s:;b}ecttamemnﬂnué&seﬂsracmryopembba of the coinpany, annual audits are to be parformed by
Wamdwmywsﬁmnﬁumau Verites, T : )
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Made at: Shanghai PRC. -, L
On: 21stJanvary, 2608 - S
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BUREAU VERITAS Consulting (Shanghal) CO.LTD Tel :-+86{21) 6885 05643
Add : No.1 Pudong Avenue, Shanghai 200120, China Pax : +86(21) 6836 1421  Website ; www,bureanveritas.en



Annex to the Certificate for Product of Material Manutacturer

Certificate No. : IDD/Q-07/018-01

List of the pipe fittings for approval in acc. with PED 97/23/EC:

'Iheﬁftingsforwhmhthercfemucmaremdmatedbelowmmplymﬂﬂheessenﬁalsmfety
requirements set out in the annex I, and Article 4 of the directive 97/23/EC

Material grade Jyﬁﬂwﬁ ; mﬂn Af'..*-;‘._.,\ Comments
WPB; WP5; R |a Only for Seamless Pipe
WP9; ASME§?:23445A234M - ”‘ ﬁtnngsandPlpeﬁttmg
WP1LWP2 . “Welded by plates.
‘WP304; -/ S i 7 -b. TSmin not less than 0
WP304L; - | ., : Lk o Celsius Degree.
WwP3lG; | M 81}403!3.1& 4°3M c. Parformadlmpactwst
WP3IEL, [ y bafchbybateh

i

Taking into awulmt” the fo]lnwing survey mrrled out hy the qna[iﬁed surveyor from
Bureau Veritas ShanghmDisﬁ'ict: o

+ Sansﬁctoryremwofthetechnma]docummand ecuunmcordsforappro of
manufacturing process. PQRNo.EMlOO’J’ EMIOOS EM1009 EM1010; EM1012; EMI017;
EM1018, _-;‘ D H ‘

+ Safisfuctory audit on the above ﬂehﬁdﬁédm and'isspethe audit repdrtre£ IR- IDD/Q-
07/018 Dated on'19th, July, 2007.. T

BUREAU VERITAS Consulting (Shanghel} CO.LTD Tel :+86(21) 6846 0643
Add : No.1 Pudong Avenus, Shanghal 200120, China Fax :+B6(21) 6886 1421  Website : www.bureanveritas.cn







INSPECTION CERTIFICATE REARIEF)
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We certify that undermentioned material has been pmducedjnspecfed in accordence o R TR 8 B R 7 DEVELOPMENT ZONE KUNSHAN_JIANGSU,215300 P.R

with order p ions and required specificati I RER_HAHERT i, @ TEA Bl BFEAFAE AOBEET

DESCRIPTION : HOT-ROLLED STAINLESS STEEL PLATE A B RR) EN 10204 3.1 TEL (@512)57900368 _ FAX(OS12ISTT00T2

END USER (REDF) : KN e \“t Certificats Ref. No. (W $#45) 2007-0912-LADM -1-009 718
s Sep. 12. 2007

CUSTOMER (81 &) @ ZFAH&MHEHELT
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T57 SF036a  OXS1466202  16.001500 8000 5574 600782 L S5 TE3 110 0031 0002 1689 1054 210 001 67 RH
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ZIBO WEL-FIT METAL PRODUCTS o, LTD  |Radiographic Examination Report

@ O ) B B T ) AR
® NGO 18, LUSHAN ROAD, LINZI, ZIBO, PR CHINA 255418 Report No. 1R %583 ZBXR-00258.001

e [ i o o oL B 1 B 5 258418 Date of Exam, k5 H ¥ Z007-12-28
Cliant %1 Contract Mo, &[] 45 Job No. i i4:  XR00258
Desc. | {##: EL Size W SCH403 38 Heat ID #74: CE00025
Base Material #j 4; 316/316L Biase Mat. Thicfi k1 10 Weld Thickness i I 12
Welder Name 1§ L4 Dou Welan 526l Welder Code 17 Li'::  WF-04  Weld Proc. 174 jjik: PAW
Spac. £ 83 keil: ASME VIl DIVI/UWST Procedure £ | ik Z8WF0397 Dwg No, ISR
Radiographic System §&i8 R
Apparas Equip. Make i Aty XXH-30052 Ftadbc-grgPhI:_ L] Gamma Mgl |sotope Julfs #:
wm [Serial Ne.g 27808 Type HELFR: (1] x-Ray x84
Focal Spot Size gl :  1.0X3.3
Aceesserial  |Film Brand )7 108, Tianjin 00 CHRNSY o {805y ASME B Sensitivity # Fy/:
Material 5] |no.of Film in Each Cassatte F7ILREIVEE @l (AR B: 1 Screens K138 07:  Pb Front/ Back 0.03mm

Examination Conditions §f&b88 4 &

Radiographic Technique $#EH{HI L  Single Wall Single Viewing 148 i Wl Lk 0%

Strength iR ECH Tube Velt {5 /EKY: 190 Tube Current TFiliimA: § Density 0 1.8-4.0
Source to Film Distance 10 i E00mm Exp Time 5 B 04 fu) () 180 No. of Exp. M 8 i
Image Quality (¢ 7 101 Placement 1§ B if-{i i : Source Side £k M

Film Proc jhit iral: Manual T L Developer 48 hibdsdy Time m QEEEMG: 5 Temp.iflfsc: 20

S_.rN S.E?IT\. MNo. Eilm.Nn. Am.:' R'Ej. Remarks %1k SIN Sealam. an. Iiilmlﬂo. ﬁ:u:c_ Fh'aj.' Remarks &3k
P ke || Sk |G e I R e Il R
P P T L WP 21 | o1A2 4 Ll
2 |o1ad R O[] O] 22 0142 5 O
3 |o1A1 2 O] WP 23 Ol O
4 o141 2R [] 24 L] [
5 |o1a1 3 ] WP 25 L] O
& |oal 3R | | O 26 O] O
7 |o1a1 4 0O 27 O] O
&8 |01A1 [ 28 Ol O
9 |p1ad 5 U 29 Ul O
10 0141 7 [] WP 30 O] O
11 |o147 wr | ] O 31 L] O
12 |o1a1 8 Ul WP 32 L] L]
12 |01A1 8R [ 33 L] O
14_|01A1 9 [ WP 34 Ol O
15 |01A1 sk | [ [ [ 35 LI O
15 |01A1 wo [ O] [ WP 36 Ol O
17 |0141 10R [] a7 L] [
18 |p1A2 1 Ol O ag L O
19 |o1A2 2 U]l O 39 O] O
20 |p1a2 3 O] O 40 O] O
C=Crack Bl P=Porosity [FE"(fl. Worm Porosity £/ (4 Si=Slag Inclusion #:#% IF=incomplete Fusion &5
IP=Incomplete Penetration A5'5% UC=Undercut ¥4 BT=Bum Thieugh ££% RC=Rool Concawly H#["
Result &1 Accepted. & . Sketeh KEH
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