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1 INTRODUCTION
1.1 PROJECT OVERVIEW

Crosswind, a Shell and Eneco joint venture, was awarded the tender to develop the offshore Hollandse Kust
Noord (HKN) wind farm, located 18.5km off the coast of Netherlands near the town of Egmond aan Zee. The
consortium plans to have HKN operational in 2023 with an installed capacity of 759MW generating at least
3.3TWh per year. This is sufficient renewable power to supply more than 1 million Dutch households with
green electricity.

Offshore wind farms produce intermittent electricity and balancing these dips and peaks and integrating
this electricity into the national energy system requires new technologies. For this reason, the offshore wind
farm will include several new technologies that could be implemented at full-scale in the future. The new
technologies being explored include a floating solar park, a short-duration battery storage as well as long-
term storage via green hydrogen produced by water electrolysis and subsequently consumed in a fuel cell.
The combination of these individual measures, herein referred to as the Base Load Power Hub (BLPH) will
ensure a continuous power supply regardless of the wind situation.

1.2  Project Location
The Hollandse Kust Noord (HKN) wind farm is located 18.5km off the coast of the Netherlands near the town
of Egmond aan Zee.

Figure 1 HOLLANDSE KUST NOORD WIND PARK Location Map
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Figure 2 - Wind Park Details

The wind farm will consist of No. 69 x 11.5MW wind turbine generators each to be installed on a dedicated
monopile structure. A 70th monopile located on coordinates E 590719.1, N 5841602.3 is reserved for
installing the platform accommodating the BLPH. The monopile structure was designed and installed by Van
Qord Offshore Wind (VooW) and therefore not part of the BLPH scope.

1.3 Project Concept
All components included in the BLPH will be integrated onshore on a topsides and installed in an offshore
location within the boundaries of the HKN wind farm. At its simplest, the BLPH will store energy during
periods of high electricity generation from renewable sources (a wind turbine generator and the floating
solar PV farm) and release it during periods of low generation. In practice. It is expected that the energy
stored will supplement generation from renewable sources to ensure that at least 1.0MW of power is
exported to the electrical grid regardless of wind/solar availability.

Figure 3 - BLPH Concept
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Electricity in the BLPH will be stored in the form of electrons in a battery energy storage system (BESS) as
well as converted into green hydrogen via water electrolysis. When the power output from the connecting
wind turbine drops to below 1 MWe, the BLPH will return its stored energy to supplement the remaining
power output. This will be by discharging the BESS, while stored hydrogen will be converted back into
electricity using a fuel cell to extend the discharge duration.

The purpose of the BLPH s to function as a testbed for the integration of energy storage technologies with
renewable generation. It is expected that equipment installed on the BLPH will operate as Normally
Unmanned Installation for at least two (2) years with no or minimal maintenance and it will have its own
independent control room with the ability to communicate with Crosswind’s control room.

2 DOCUMENT SCOPE

The scope of this procedure is to achieve all PQRs supporting WPSs to be used on pipework lines of Base
Load Power Hub (BLPH).

3 REFERENCES
Doc. No. Rev. Date Description - Title

K559-2254-PM-PLN-003 2 06/07/23 | Basic Design Engineering Package

K559-2254-MT-REP-0001 1 03/03/2023 | Material Selection Report

123A90-DDL-PP-SP-70029 02 08/01/2024 | Piping Materials Narrative

TSS

123A90-DDL-PP-SP-70000 02 17/11/2023 | Piping Material Classes

EN ISO 15614-1 Ed.201 08/2017 | Specification and qualification of

7 welding procedures for metallic

materials-Welding procedure test-
Part 1: Arc and gas welding of steels
and arc welding of nickel and nickel
alloys

123A90-DDL-PP-MTO-70062 01 14/03/2024 | MTO - Piping Bulk

ASME B31.3 PROCESS PIPING

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once printed shall be considered as “"NOT CONTROLLED" copy

File: 123A90-PML-WEL-PRO-05005 Rev.01.docx




HOLLANDSE KUST NOORD WIND PARK Project
Contract No. CW-[-WP4-2023-05

ROSETTIMARINO

Document Title:

Weld procedure qualification records
(WPQRs and PQRs) - Piping

Sheet 8 of 254

Date: 24/05/2024

Rev: 00

ASME B31.12 2019 | 20/12/2019 | Hydrogen Piping and Pipelines
PED 2014/68/EU 2014 Pressure Equipment Directive
Table 1 - Reference Documents
4 DEFINITIONS AND ABBREVIATIONS

COMPANY or Client (CPY):

CONTRACTOR (CTR):

PROJECT:
CA

DP

TP

MPI

NDT

QA

QcC

RT

uT

WPQ
WPQOR (aka PQR)
WPS

CJP

PJP

FW

Wi

WS

WT

Crosswind

ROSETTI MARINO S.p.A.

HOLLANDSE KUST NOORD WIND PARK Project
Certifying Authority

Dye Penetrant

Inspection and Test Plan

Magnetic Particle Inspection
Non-Destructive Testing

Quality Assurance

Quality Control

Radiographic Testing

Ultrasonic Testing

Welder Performance Qualification
Welding Procedure Qualification Record
Welding Procedure Specification
Complete Joint Penetration

Partial Joint Peneteration

Fillet weld joint

Welding Inspector

Welding Supervisor

Wall Thickness

Table 2 - Definitions and Abbreviations
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5 PQRS LIST
YEAR # WPQR PARAMETERS IVB
2018 01 01/18 PIPING RINA
2018 02 02/18 PIPING RINA
2003 03 03/03 PIPING BUREAU VERITAS
2006 26 26/06 PIPING RINA
2016 36 36/16 PIPING RINA
2006 39 39/06 PIPING RINA
2006 40 40/06 PIPING RINA
2005 45 45/05 PIPING RINA
2006 45 45/06 PIPING RINA
2006 49 49/06 PIPING RINA

6 PQRS ATTACHED
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ROSETTIMARINO

PQR N°

01/18

PROCEDURE QUALIFICATION RECORD

Sheet: 1

Of: 2

Prepared hy: MDP

Date: 04/04/2018

MANUFACTURER ROSETTI MARINO SPA
WPS N° 01/18 Rev. 2 DATE: 01/03/2018
WELDING PROCESS(ES): GTAW
TYPES: MANUAL
75°xh°
E; i;T
: ,; P
S EG ; -
1508 mm | 4-5 mm
. %ﬂ_: .
BASE METAL POSTWELD HEAT TREATMENT
Material Specification: API 5L fo AP! 5L Temperature: /
Type or grade: Gr. B to X60 Time:; /
P.Number. Group N. P-no. 1 Gr. Nr. 1to P-no. 1 Gr. Nr. 2
Thickness of Tast Coupon: 8,8 mm (machined from w. thk. Other /
8,74 Gr. B, from 11,1 X60)
Diameter of Test Coupon: 2" (60,3 mm)
. Heat No. 40238 (Gr. B) Percent composition
Other: Heat No, 112855 (X60) GAS Gas(es) (Mixture) Fiow rate
FILLER METALS GTAW Shielding Ar 99,939 12 171"
SFA Specification A5.18 Shielding N.A. N.A. N.A.
AWS Classification ERT0S-3 Backing (%) None - -
Filler Metal F-No 6 ELECTRICAL CHARACTERISTICS
Weld Metal Analysis A-No. ) Current | DC
Size of Filler Metal {mm) 2.4 Polarity | SP
Deposited Weld Metal: 5,9 mm Amps. | 87-116 A [Volts [11-14V
Filler metal make: | ESAB OK TIGROD 12.60 Tungsten Electrode Size | 2,4 mm
Other: Rod lot No. PVR47054102 Other; Heat input: 0,64-0,98 kJ/mm
POSITION TECHNIQUE
Position of Groove 5G Travel speed 40-8¢ mm/min
Weld progression (Uphill, Downhif)) | Uphill String or Weave Bead STRING (Max 10mm)
Oscillation N.A.
Other / Multipass or single pass (per side) | MULTIPASS
Single or multiple electrodes Single
PREHEAT
Preheat temperature: 20°C
Interpass temperature: 250°C Other | Heat input calculation with coefficient 0,6 for GTAW
Other -

MDQ-WILD-21 rev, 00
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E ROSETTI MARINO RaEile fis
Sheet: 2 Of: 2
PROCEDURE QUALIFICATION RECORD Prepared by: MDP Date: 04/04/2018
SPECIMEN No. WIDTH | THICKNESS AREA Rp0,2% ULTIMATE UNIT TYPE OF FAILURE & LOCATION
(mm) (mm) (mm?) N/mm2 STRESS
N/mm2
Transverse 1,4#20°C | 19.03 5.03 95.72 420.0 551.0 Ductile, broken out of weld (side APl 5L Gr. B)
Transverse 2,+20°C | 19.02 513 97.57 416.0 519.0 Ductile, broken out of weld (side API 5L Gr. B)
TOUGHNESS TESTS
o SPECIMEN | TEST IMPACT VALUES DROP WEIGHT
NOTCH OTCH SIZE TEMP. JOULES % | it "
LOCATION | TYPE i) ) SHE | "§" | LATERALEXP. | BREAK L
singles Av. | AR
h10-11 wm KVv8 3,33x10 57,1 | 55 | 44 | 52 | 50 “ - [1.69] 147|179 - -
h1-2 FL side X60 Kv8 3,33x10 57,1 | 57 | 30 | 46 | 44 - - |1.73]1.31]1.68 - -
h10-11 | FL side Gr. B Kve 3,33x10 571 | 33| 34 7 |25 - - |1.31]1.39]|1.83 - -
h1-2 | FL+2 side X60 Kv8 3,33x10 -57,1 21 | 29 | 27 | 24 - - [1.13|1.32] 1.02 - -
h10-11 | FL*2 s;de Gr | kvs 33310 | 571 | %8| 61|87 L | . |vr1|r7s|r70| - .
GUIDED BEND TEST
TYPE & FIGURE No. RESULT
No. 2 transverse face bend test Satisfactory
No. 2 transverse root bend test Satisfactory
FILLET WELD
Result - Satisfactory |Yes. N.A. No N.A. | Penetration into Parent Metal, |Yes N.A. No. N.A.
Macro — Results N.A.
OTHER TESTS
VISUAL EXAMINATION: Satisfactory, see report VDR 01/18
MT EXAMINATION Satisfactory, see report MT05-18047, 06-18047, 08-18047, 09-18047, 10-18047,
11-18047
Type of test MACROGRAPHIC EXAMINATION 3 Sections, Satisfactory (h12, h3, h6)
RADIOGRAPHIC EXAMINATION Satisfactory, see report RT15-18047, 16-18047, 22-18047, 23-18047, 24-18047,
25-18047
Hardness HV 10 Satisfactory ,see report RPR308-1E1R0A18 of 04th-04-2018 (max 197 HV10)
Welder's Name Portas Maurizio (Coupon A, B, C, D, E, F) [ Clock No. | | Stamp No. | NC61
Test conducted by | Element Materials Technology Milan S.r.1. Test Report No. RPR308-1ETR0A18 of 04th-04-2018

We certify that the statements in this record are correct and that the test welds were prepared, welded and tested in accordance with the
requirements of ASME IX Ed. 2017, ASME B31.3:2016 & KE01-00-000-KD-V-SS-0018-000 Rev. C02

Date: 04th/04/2018 Manufacturer:

By:

MDO-WLD-21 rev. 00
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RAPPORTO PROVA DI QUALIFICA DI PROCEDIMENTO DI SALDATURA/BRASATURA

R I { H N°® PRATICA N° SAGGIO NORMA
’ ASME IX Ed. 2017 & KE01-00-000-KD-V-SS-

2018  VE 319 PO 01/18 0018-000 Rev.C02
Societda  ROSETTI MARINO SPA Localita RAVENNA
Processo GTAW Tipo  MANUAL
Posizione Spessore (mm) Diametro (mm)
Saldatore/
Brasatore Stamp WPS/BPS
Materiale base: Materiale d'apporto o flusso:
Gruppoli Norma e designazione / tipo backing | Nome commerciale Norma / designazione
Backing
Gas al dritfo: Gas al rovescio:
Composizione Umin__ @ugello(mm) | Composizione L/min I
@ Elettrodo Tungsteno (mm) e tipo Temperatura preriscaldo °C)
PWHT (temperatura, tempo e rampe) Temperatura interpass max(°C)
Molatura fra le passate Molatura al rovescio Ripresa al rovescio
Preparazione giunto e sequenza saldatura

o % % e | @ ) o e Per processi multipli indicare spessore depositato (mm/processo)

o] o TUELE = K=l c S E

4 s |S8E| Bz |5<| 85| §¢

@ & =oa| 8T [R=|E8 | 28
Esito esame visivo: Positivo

[J Negativo
Prove di qualifica effettuate a: Ravenna (RA) Data 06-07/03/2018 Firma
Esito prove laboratorio: & Positivo Rapporti laboratorio allegati
O Negativo n° e data;__ Element RPR308-1E1R0A18 of 04th-04-2018

A seguito dell'esito positivo

delle prove di laboratorio, si ROSETTI FORM PQR
propone il rilascio del certificato 01/18

di qualifica n° Data 05/04/2018 Firma
Decisione DM- Con riferimento al documento RINA
IS-CRT-SAL-01, si autorizza il rilascio dei certificati di qualifica Data Firma DM
FORM-REPPROC-PQR 02 2018 Pagina___ di__

PAGE 12 OF 254



ﬁKCOI *

AS-RUN PARAMETER SHEET

pWPS 01/18

PQR 01/18

4 DC-SP

ROSETTI Coupon Nr. 01/18A
MARINO Date: | tart 06-03-2018 = 1
¢ |Finish 06-03-2018 L ~of 1
REFERENCE CODE AND PROJECT SPECIFICATIONS:ASME IX + ASME B31.3 Chapter IX + KE01-00-000-KD-V-$5-0018-000 Rev. C02
Welder Name(s): Portas Maurizio B Welder Id No(s): NC61
Welding Process(es): GTAW Type(s): MANUAL
Welding Position: 5G Proatession: Uphill
Base Materials: API 5L Gr. B ; API 5L X60 ) #V? B = 5,9 mm (machined from 8,74 mm, gr. B, from 11,1 mm X80) ‘Diameter: 2"
Heat No(s): 40238 (API 5L Gr. B) ; 112855 (API 5L X60) ] Joint Type: Single V butt weld
WELD PREPARATION: - WELDING SEQUENCE / PASS LOCATION: WELDING CONSUMABLES: ! - GAS:
LAYER: DIA: BATCH NO: - SUPPLIER & TYPE: - Shielding Gas: Argon for GTAW Pracess
ition: A
s Root i PVR47054102 ESAB OK TIGROD 12.60 Compesiin 50, H45%
P .. A B Hot Pass 2,4 Flow: 12 LPM
— Cap 2.4 PVR47054102 ESAB OK TIGROD 12.60 Gas Backing: None
&‘x. E\ Flow: &
‘? ig a Gas Size Nozzle: 10mm
1 { Tungsten Type: EW Th 2,SFA 5.12 2.4mm Dia
1.5+ 08 mm i i 45 mm 02 Content of Back Purge: : L
i Max Weld Bead Width: _ String or Weave: No of Passes: Multiple or Single Electrodes:
10 mm STRING MULTIPLE SINGLE
Preheat °C : Preheat Method: Max Interpass Temperature: Check / Control Method: Heat Treatment Required Holding Temperature “C|Holding Time °¢’ Heating Rate °C : Cooling Rate °C
20 Propane torch 250°C CONTACT DIGITAL THERMOMETHER NA NA NA NA NA
WELDING PARAMETERS
;. Current
Side : Voltage i Arc Thermal
— No. Layer | Welding Pass I;?g; . ERLERMETAE Electrade Amperage Range Bead Length Arc Time Welding Speed Range Ra':\ez‘ (125;‘1 m) Efficteny Factor Interpass REMARKS
(For2 No., | Process | " e Polarity Range (mm) (Seconds) (Cm/Min) ,Sveraé; = As per EN 10111 Temperature °C
Welders) AWS Spec. e Min Max | Av. Min Max Av. (Kifmm)
NC61 1 GTAW 1 = ER70S-3 2.4 DC-SP 93 97 95 11 13 12,0 N.A. N.A. 45 0,91 0,60 25 - Manual monitoring
NC81 2 GTAW 2 = ER70S-3 24 DC-SP 100 110 105 12 14 13,0 N.A. N.A. 8,5 0,76 0,60 100 Root pass deposit: 3 mm
NC8&1 3 GTAW 3 = ER70S-3 2.4 DC-SP 100 110 105 12 14 13,0 N.A. N.A. 7.5 0,66 0,60 250
NC61 3 GTAW 4 = ER70S-3 & 100 110 105 12 14 13,0 N.A. N.A. 7.5 0,66 0,60 210

SiGNEDiBY KCOI REPRESENTATIVE: SIGNED BY CLIENT REPREISENW SIGNED BY KCOI THIRD PARTY REPRESENTATIVE: “|SIGNED BY CLIENT THIRD PARTY REPRESENTATIVE: :
Name: Name: Name: ) Name:
\5{.’5?‘,' 1Y Si { gy 1CES Sp \
Signature: Signature: Signature: " { Signature:
| /
: ' 5123) 2048
Date: Date: 0% fDB I _|Date: _ __ __. 06 “"5 4 (,’j Date:
L J o Ul oJ5%




ﬁKCOI

AS-RUN PARAMETER SHEET

pWPS 01/18

PQR 01/18

Coupon Nr. 01/18B

ﬁongTl S 06-03-2018 :
ARINO Date: AGrL 0603 Page: 1_of _1
- |Finish 06-03-2018 9 ==
REFERENCE CODE AND PROJECT SPECIFICATIONS:ASME IX + ASME B31.3 Chapter IX + KE01-00-000-KD-V-55-0018-000 Rev. C02
Welder Name(s): Portas Maurizio Welder Id No(s): -INC61
Welding Process(es): GTAW Type(s): : MANUAL
Welding Position: 5G6 Proaression: Uphill
Base Materials: API 5L Gr. B ; API 5L X680 #Yw?ck' 2 5,9 mm (machined from 8,74 mm, gr. B, from 11,1 mm X&0) |Diametm: 2
Heat No(s): 40238 (API 5L Gr. B) ; 112855 (API 5L X60) Joint Type: Single V butt weld
WELD PREPARATION: : WELDING SEQUENCE / PASS LOCATION: WELDING CONSUMABLES: : GAS: -
LAYER: | DIA: ~ BATCH NO: SUPPLIER & TYPE: Shielding Gas: Argon for GTAW Process
c ition: o,
—_ R 24 PVR47054102 ESAB OK TIGROD 12.60 e < S, 96
e Hot Pass 2,4 Flow: 12LPM
y A / Cap 2,4 PVR47054102 ESAB OK TIGROD 12.60 Gas Backing: None
y K Flow: -
i ! Gas Size Nozzle: 10mm
i 5
ik L Tungsten Type: EW Th 2,SFA 5.12 2.4mm Dia
15x0.8mm 45 mm 02 Content of Back Purge: -
- Max Weld Bead Width: String or Weave: No of Passes: Muitiple or Single Electrodes:
10 mm STRING MULTIPLE SINGLE
Preheat °C: Preheat Method: Max Interpass Temperature: Check / Contral Method: Heat Treatment Required Holding Temperature °C [Holding Time °c Healing Rate °C Cooling Rate °C-
20 Propane torch 250°C CONTACT DIGITAL THERMOMETHER NA NA NA NA NA
WELDING PARAMETERS
= Current -
Side : Voltage Arc Thermal
No. Layer | Welding Pass I_Tag: [ FILLER METAL Electrode Amperage Range Bead Length Arc Time Welding Speed Range Ral-r:e:‘(lﬁe::m) Efficieny Faclor Interpass REMARKS
(For2 | No. | Process|  °° Mo Polarity 2200 (mm) (Seconds) (CmiMin) ,EL era’g . As per EN 1011-1 Temperature °C
; i - K
Welders) AWS Spec. biaral Min Max Av. Min Max Av. (Kifmm)
NC81 1 GTAW 1 = ER70S-3 2,4 DC-SP 92 99 95,5 11 13 12,0 N.A. N.A. 4,5 0,92 0,60 25 - Manual monitoring
NC61 2 GTAW 2 = ER70S-3 24 DC-SP 104 114 109 12 14 13,0 N.A. N.A. 6,5 078 0,60 120 Root pass deposit: 3 mm
NC81 3 GTAW 3 = ER70S-3 24 DC-SP 103 112 107,5 12 14 13,0 N.A. N.A. 7.5 0,67 0,60 250
NC&1 3 GTAW 4 = ER70S-3 24 DC-5P 103 112 107,5 12 14 13,0 N.A. N.A. 7.5 0,67 0,60 190
SIGNED BY KCOI REISRESENTATIVE: SIGNED BY CLIENT REPH TAHVE: SIGNED BY KCOI THIRD PARTY REPRESENTATIVE: S_IGNED BY CLIENT “THlRD PARTY REPRESENTATIVE:
- == ) /) :
Name: Name: ‘ Sedien (s a Name: Name:
Signature: ' Signature: 1'5 SERVI Signature: 3 Signature:
\\—*5 S.rl. :
Date: pate: ) ‘Z> f OST)\ZQI b Date: Date:

FF

CET2OF252




&KCOI

AS-RUN PARAMETER SHEET

pWPS 01/18

PQR 01/18

Coupon Nr. 01/18C
ROSETTI
MARINO Dt |Start 06-03-2018 — T
#® _|Finish 06-03-2018 = ey
REFERENCE CODE AND PROJECT SPECIFICATIONS:ASME IX + ASME B31.3 Chapter 1X + KE01-00-000-KD-V-$5-0018-000 Rev. C02
Welder Name(s): Portas Maurizio Welder Id No(s): NC61
Welding Process(es): GTAW Typel(s): MANUAL
\Welding Position: 5G Proticssion —|Uphill
Base Materials: API 5L Gr. B ; API 5L X60 .‘:.Vi? e 5,9 mm (machined from 8,74 mm, gr. B, from 11,1 mm X60) LDl'ameter: an
Heat No(s): 40238 (AP1 5L Qr. B) ; 112855 (AP! 5L X60) _lJoint Type: Single V butt weld
WELD PREPARATION: WELDING SEQUENCE / PASS LOCATION: - |WELDING CONSUMABLES: GAS: =
LAYER: DIA: BATCH NO: SUPPLIER & TYPE: Shielding Gas: Argon for GTAW Process
2,4 Ci ition:. 9
S s PVR47054102 ESAB OK TIGROD 12.60 iy 20880
PPN Hot Pass 24 Flow: 12 LPM
— Cap 24 PVR47054102 ESAB OK TIGROD 12.60 Gas Backing: None
X k’:z Flow: 4
H '» Gas Size Nozzle: 10mm
— ; Tungsten Type: EW Th 2,SFA 5.12 2.4mm Dia
15x08mm | | [ 45 mm O2 Content of Back Purge: |
s ' Max Weld Bead Width: String or Weave: No of Passes: Multiple or Single Electrodes;
10 mm STRING MULTIPLE SINGLE
Preheat °C: Preheat Method: Max Interpass Temperature: Check / Control Method: Heat Treatment Required Holding Temperature °C |Holding Time "¢ Heating Rate °C Cooling Rate °C
20 Propane torch 250°C CONTACT DIGITAL THERMOMETHER NA NA NA NA NA
WELDING PARAMETERS
: Current
Side : = Voltage Arc Thermal
No. Layer | Welding B “;‘:f L FILLER METAL Electrode Argperage Range Bead Length |  Arc Time Welding Speed Range Raﬂezt(llzi‘?;tm) Efficieny Factor Interpass REMARKS
(For2 No. Process 3 Polarity HIge - (mm) (Seconds) (Cm/Min) ge (¥ As per EN 1011-1 Temperature °C :
Welders) Mm : Mi M A Mi M = Average (Kifmm)
AWS Spec. Dia. mm i ax s n fx v
NC81 1 GTAW 1 = ER705-3 24 DC-SP 90 100 95 11 13 12,0 N.A, 4,5 0,91 0,60 25 - Manual monitoring
NG61 2 | oTAW | 2 = ER705-3 2,4 DC-SP 100 | 110 | 105 12 14 | 130 N.A. 6,5 0,76 0,60 100 Root pass deposit: 3 mm
NC&1 3 GTAW 3 = ER70S-3 - 24 DC-SP 104 113 108,5 12 14 13,0 N.A. 7.5 0,68 0,60 250
NC81 3 4 = ER70S-3 24 DC-SP 104 113 108,5 12 14 13,0 N.A. 7.5 0,68 0,60 180

GTAW

SIGNED BY KCOI REPRESENTATIVE:

SIGNED BY CLIENT REPRESENTAIIVE:
T oY =) .

: S'IGI\_IED BY KCOI THIRD PARTY REPRESENTATIVE:

SIGNED BY CLIENT THIRD PARTY REPRESENTATIVE:

Name:

Signature:

Date:

ROSE

Welc.lipg’rj =

Name:

0(/9?/('9 Date: DPI‘DSF

Name:

Signature:

Date:

(NAVICES SpA

pbl03) 201F

Name;

Signature:

Date:
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AS-RUN PARAMETER SHEET

&KCOI

pWPS 01/18

PQR 01/18

Coupon Nr. 01/18D

ﬁosm"rl ‘
ARINO o, |Start 06-03-2018 =
*® __ |Finish 06-03-2018 o0 1_of 1
REFERENCE CODE AND PROJECT SPECIFICATIONS:ASME IX + ASME B31.3 Chapter IX + KE01-00-000-KD-V-5$5-0018-000 Rev. C02
Welder Name(s): - |Portas Maurizio Welder Id No(s): NC61
Welding Process(es): . GTAW Typs(s): MANUAL
Welding Position: 5G Bredtesiion: Uphill
Base Materials: - API 5L Gr. B ; API 5L X60 Thick = 5,9 mm (machined from 8,74 mm, gr. B, from 11,1 mm X60) |Diameter: 2"
Heat No(s): 40238 (API 5L Gr. B) ; 112855 (API 5L X60) . Joint Type: Single V butt weld _
WELD PREPARATION: : : WELDING SEQUENCE / PASS LOCATION: WELDING CONSUMABLES: : GAS:
LAYER: | DIA; BATGH NO: SUPPLIER & TYPE: Shielding Gas: Argon for GTAW Process
2,4 o "
—_ oot ' PVR47054102 ESAB OK TIGROD 12.60 Salfopetion 99, 005%
L= R Hot Pass 2.4 Flow: 12 LPM
y S / Cap 24 PVR47054102 ESAB OK TIGROD 12.60 Gas Backing: N
:f\ N Flow: %
‘ ) ; Gas Size Nozzle: 10mm
i : - i 1 Tungsten Type: EW Th 2,SFA 5.12 2.4mm Dia
15=08mm__ | | 1 LA Jen 02 Content of Back Purge: !
e Max Weld Bead Width: String or Weave: No of Passes; Multiple or Single Electrodes:
10 mm STRING MULTIPLE SINGLE
Preheat °C: Preheat Method: Max Interpass Temperature: Check / Control Method: Heat Treatment Required Holding Temperature “C |Holding Time °c Heating Rate °C Codling Rate °C
20 Propane torch 250°C CONTACT DIGITAL THERMOMETHER NA NA NA NA NA
WELDING PARAMETERS
f Current :
Side Voltage : Arc Thermal
No. Layer | Welding P I:rag; r FILLER METAL Electrode Amperage Range Bead Length Arc Time Welding Speed Range Ra:le:t(]i’(ﬁ-:m) Efficieny Factor Interpass REMARKS
(For 2 No. Process Mm. Polarity Range = {mm) (Seconds) (Cm/Min) gveraé; 5 As per EN 1011-1 Temperature °C
Welders) AWS Spec. e : Min Max Av. Min Max Av. (Kifmm)
NC61 1 GTAW 1 = ER70S-3 2,4 DC-sP 87 94 90,5 1 13 12,0 N.A. N.A. 4,0 0,98 0,60 25 - Manual monitoring
NCB1 2 | aetaw | 2 = ER70S-3 2.4 DC-SP 102 | 15 | 1085 | 12 14 | 130 NA NA. 6.0 0,85 0,60 105 Root pass deposit: 3 mm
NC6&1 3 GTAW 3 = ER70S-3 2,4 DC-SP 105 114 109,5 12 14 13,0 N.A. N.A. 7,0 0,73 0,60 250
NC8&1 3 GTAW 4 = ER70S-3 2.4 DC-SP 105 114 109,5 12 14 13,0 N.A. N.A. 8,0 0,64 0,60 210

PAGE 16 OF 254

SIGNED BY KCO| REPRESENTATIVE: SIGNED BY CLIENT REPRES by, ATIVEY SIGNED BY KCOI THIRD PARTY REPRESENTATIVE: SIGNED BY CLIENT THIR[?. PARTY-REPRESENTATIVE:
Name: Name: ) i . K Name: Name:
il i TN APUV1OPT T
8 F 2\ | { S VICES Spa
Signature: Wetdlﬂg/DﬂF Signature: Signature: 2, \ Signature:
Date: /QMDNQ: 0 B(@ Date: % / 2 3/ 'L»’)'jf Date:




ﬁKCOI

AS-RUN PARAMETER SHEET

pWPS 01/18

PQR 01/18

Coupon Nr. 01/18E
RMOSETTI P
ARINO Do |Start06-03-2018 — i of
#*® __ |Finish 06-03-2018 = e
REFERENCE CODE AND PROJECT SPECIFICATIONS:ASME IX + ASME B31.3 Chapter IX + KE01-00-000-KD-V-$5-0018-000 Rev. C02
Welder Name(s): Portas Maurizio Welder Id No(s): NC61
Welding Process(es): GTAW Type(s): - MANUAL
\Welding Position: 5G Progression: Uphill
Base Materials: API 5L Gr. B ; API 5L X60 Tii?] = 5,9 mm (machined from 8,74 mm, gr. B, from 11,1 mm X60) JPiameter: P
Heat.No(s): 40238 (AP1 5L Gr. B) ; 112855 (API 5L X60) _ _ Joint Type: Single V butt weld
WELD PREPARATION: WELDING SEQUENCE / PASS LOCATION: WELDING GCONSUMABLES: ' GAS: :
LAYER: | DIA: BATCH NO: SUPPLIER & TYPE: | Shielding Gas: Argon for GTAW Process
| 2 Composition: .
—_ ot aie PVR47054102 ESAB OK TIGROD 12.60 e 99,305%
i i Hot Pass 24 Flow: 12 LPM
{_ 7 Cap 24 PVR47054102 ESAB OK TIGROD 12.60 Gas Backing: None
i 1 A E Flow:
\ Gas Size Nozzle: 10mm
‘!*. — . 1 Tungsten Type: EW Th 2,5FA 5.12 2.4mm Dia
1,5+08mm’ | | § 45 mm - 02 Content of Back Purge: .
T Max Weld Bead Width: String or Weave: No of Passes: Muitiple or Single Electrodes:
10 mm STRING MULTIPLE SINGLE
Preheat °C: Preheat Method: Max Interpass Temperature: Check / Control Method: Heat Treatment Required Holding Temperature °C |Holding Time “c Healing Rate °C Coudling Rate °C
20 Propane torch 250°C CONTACT DIGITAL THERMOMETHER NA NA NA NA NA
WELDING PARAMETERS
; Current i :
Side - - Voltage Arc Thermal
No. Layer | Welding Bass I:ra':': £ FILLER METAL Electrode Amparage Range Bead Length Arc Time Welding Speed Range Raﬂezt(ll?'?;tm.) : Efficieny Factor Interpass REMARKS
(Forz | No. | Process : Polarity Range (mm) (Seconds) (CmiMin) 9o (1Y As per EN 10111 Temperature °C ' :
Welders) Hm : Mi M A Mi M A Lverage (Kijimm)
AWS Spec. Dia.mm i X Lk i as i
NC61 1 GTAW 1 = ER70S-3 2,4 DC-SP 88 95 91,5 1 13 12,0 N.A. N.A. 4,5 0,88 0,60 25 - Manual monitoring
NC61 2 | etaw | 2 = ER708-3 24 DC-sP 101 108 | 105 12 14 | 130 N.A. NA. 55 0,89 0,60 95 Root pass deposit: 3 mm
NC61 3 GTAW 3 = ER703-3 2.4 DC-SP 103 116 109,5 12 14 13,0 N.A. N.A. 7.5 0,68 0,60 250
NC61 3 GTAW 4 = ER70S-3 2,4 DC-SP 103 116 109,5 12 14 13,0 N.A. N.A. 7:5 0,68 0,60 200
SIGNED BY KCOI REPRESENTAﬂ_VE: —|SIGNED BY CLIENT REP. a7 NTATIVE: SIGNED BY KCOI THIRD PARTY REPRESENTATIVE: SIGNED BY CLIENT THIRD PARTY REPRESENTATIVE:
- oS - =
Name: Name: z M Name: Name:
ORI
Signature: Signature: : ,i:* =1 ‘ Signature:
[ €
Date: Date: Date:
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&KCOI

AS-RUN PARAMETER SHEET

pWPS 01/18

PQR 01/18

ARINO i Start 07-03-2018 =
*%  |Finish 07-03-2018 = 1t 3
REFERENCE CODE AND PROJECT SPECIFICATIONS:ASME IX + ASME B31.3 Chapter IX + KE01-00-000-KD-V-55-0018-000 Rev. C02
Welder Name(s): Portas Maurizio Welder Id No(s): NC61
Welding Process(es): GTAW Type(s): MANUAL
Welding Position: 5G Progression: Uphill
Base Materials: API 5L Gr. B ; API 5L X60 Thich : 5,9 mm (machined from 8,74 mm, gr. B, from 11,1 mm X60) |Diameter: 2"
Heat No(s): 40238 (API 5L Gr. B) ; 112855 (API 5L X60) Joint Type: Single V butt weld
WELD PREPARATION: WELDING SEQUENCE / PASS LOCATION: WELDING CONSUMABLES: GAS:
LAYER: DIA: BATCH NO: SUPPLIER & TYPE: Shielding Gas: Argon for GTAW Process
2.4 ition: a7,
p—r . PVR47054102 ESAB OK TIGROD 12.60 Sofipmin patark
e e Hot Pass 24 Flow: 12 LPM
. e 4 Cap 2,4 PVR47054102 ESAB OK TIGROD 12.60 Gas Backing: None
\ :f‘a Flow: 2
k\ i Gas Size Nozzle: 10mm
\—J 7‘ Vo Tungsten Type: EW Th 2,SFA 5.12 2.4mm Dia
15:08mm_ § [ L 45 mm 02 Content of Back Purge: <
T Max Weld Bead Width: String or Weave:- No of Passes: Multiple or Single Electrodes:
10 mm STRING MULTIPLE SINGLE
Preheat °C: Preheat Mathod: Max Interpass Temperature: Check / Control Method: Heat Treatment Required Holding Temperature °C |Holding Time °c Heating Rate °C Cooling Rate °C.
20 Propane torch 250°C CONTACT DIGITAL THERMOMETHER NA NA NA NA NA
WELDING PARAMETERS
: Current
Side : Voltage Arc Thermal -
No: Layer | Welding Paas I:ragr: r F“‘LE_R METAL Electrode Arfllqurage Range Bead Length Arc Time Welding Speed Range Ral:ezi 'E'E'}:ltm Efficieny Faclor Interpass REMARKS
(For2 | No. | Process s Polarity ange (mm) (Seconds) (Cm/Min) - 'fveﬁajg . ) As per EN 1011-1 Temperature °C
Welders) AWS Spec. e Min | Max Av. Min Max Av. (Kjimm)
NC&1 1 GTAW 1 = ER70S-3 2,4 DC-SP 89 97 93 11 13 12,0 N.A. N.A. 4,5 0,89 0,60 25 - Manual monitoring
NC61 2 | eTaw | 2 = ER705-3 2.4 DC-SP 103 110 | 1085 | 12 14 | 130 N.A. NA. 5,5 0,91 0,60 105 Root pass deposit: 3 mm
NC61 3 GTAW 3 = ER70S-3 2,4 DC-SP 105 114 109,5 12 14 13,0 N.A. N.A. 7.5 0,68 0,60 250
NC61 3 GTAW 4 = ER70S-3 2.4 DC-SP 105 114 109,5 12 14 13,0 N.A. N.A. 7,5 0,68 0,60 215

SIGNED _BY KCOI REPRESENTATIVE:

SIGNED BY GLIENT REPR| BIENT

SIGNED BY KCOI THIRD PARTY REPRESENTATIVE: —

SIGNED BY CLIENT THIRD PARTY REPRESENTATIVE:

Name:

Signature:

Date:

Name:

Name:

Signature:

Date:

) 01/03)204¢

Name:

Signature:

Date:
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| i PQR 01/18

PQR attachments index:

Base material certificate (Pipe API 5L Gr. B)
Base material certificate (Pipe API 5L X60)

Shielding gas certificate

Consumables certificate
preliminary WPS
NDE certificate

Mechanical test report
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Base material certificate (Pipe API SL. Gr. B)
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COMMERCIALE TUBI ACCIAIQ Viale Lidice 40-Grugliasco(TO) Kg 234 Mt 21,05 Pz No.: 2
“This document is reproducad by a compuletized system and s conform la the ariginal Heat No.: 40238 Cla's job: VCODD1608 [ Date: 15107/2014
Customer : ROSETTI MARINO SPA P.0. No.: PO: 1714002148 - 114A30B ltem: 30

COD QC-13.1 - Ed. 2 REV 3/2013

|
i
t

L owisioN

" TMK - ARTROM S.A.

Draganesd Street, No.30,230119, SLATINA, OLT, ROMANIA
Tel:+40-249-436362 (topmanagement), 434640, 434641 ;Fax:+40-249434330,437288
E-mail: office.slatina’gtmlcariron eu: ynny.tmlearirom eu
J28/9/1991; VAT No: RO 1510210/1992;

Subscribed and Paid Share Capital: 291.887.518, 34 Lei

MILL TEST CERTIFICATE / INSPECTION CERTIFICATE - EN 10204: 2004 /3.1

No.: E5096
Date: 21.03.2014

Mannfacturer’s marl ;

®

Customer Order No.:
VS-0000007

PL: 11783

CUSTOMER : Commerciale Tubi Acciaio
Viale Lidice, 40; IT- 10095 Gruglissco (TORINO); VAT : IT 00505800011

Specifications: APX 5L-13; ASTM A106-13; ASME 5A106-10;
ASTM A53-12; ASME SA53-10; ASME B16.25-07; 1SO 3183: 12
ASME Section I part D, TAB.Y1; Spee. RAQ-01-'R-B REV. 0;
PED 97/23/EC (Appendix 1, par. 4.3) + EN 10216-1: 02~

Dimensions: 60.3 x 8.74 x 10 000 to 11 800 mm
Steel : Gr. B/ L.245/ X42 /1.290 PSL1/ P265TIR2

Description: Hot rolled seamless steel pipes with bevelled ends; marking by painting at one end: TMK-ARTROM, standard,
dimensions, steel grade, 11.11Kg/m, LENG1'H(m), 2"SCH 160, 2970PSI/NDE, SMLS, heat no., LOT, mill inspector no. 5,
technical control sign; marking one end: heat no.

Heat No.: 40238 |
Quanlily Pes Lengih m Weight Lg
57 600.21 6692
C Mn S P Si Ni Cr Mo Cu Al N Ti N v B Ca
0.19 1 1.08 | 0.004 | 0011 026 | 0.10 | 0.06 | 0.02 | 021 | 0.028 | 0.002 | 0.001 | 0.009 | 0.003 | .0005 | 0.002
Cr+CutMo+Ni: 039 | VHNb+Ti: 0.006 | Nb+V:0.005 | CEnw=0.407
Product Chemical Analyse (%)
C Mn S P Si Ni Cr Mo | Cu Al Nb Ti N \4 B Ca
0.19 | 1.06 | 0.004 [ 0.012 | 0.25 | 0.09 | 006 [ 0.02 | 0.21 |0.026 | 0.002 } 0.001 | 0.009 | 0.002 | .0004 | 0.002
0.19 1 1.07 | 0003 | 0013 | 024 | 0.09 | 006 | 002 § 0.21 |0.027 | 0.00] § 0.001 | 0.009 | 0.002 | .0005 | 0.002
Mechanical Properties
TENSILE TEST (ASTM A370) Rp0.2/Rt0.5 Rm Elongation Rp0.2/Rm
— at room temperature- MPa MPa %
Test Specimen
Stop-longitudinal
Dimension — Specimen (mm)
19.0x 8.9
Seclion — Specimen {mm?) 377/378 530 34.5 0.71
169.1
Length - Specimen {Lo) ( mm )
50.8

5sec.: OK

Hydraulic lest pressure (APISL/ASTM A530): 2970 P51 for

Heat treatment: normalised during hot rolling process,
temperature between 880°C - 940°C and cooler in still nir
Bending test (ASTM AIL0G point 11): OK

Test Eddy Current Ace. ASTM E309 & EN 10246-1 : OK

Charpy V-Notch (ASTM A370)
KV / 1ongiwdinat 7.5 x 10 [mm]
60 (57;63;59) [ 11 (-10"C)

Meliing process: electric arc furnace, fully killed
Fine grain

Hardness BHN: OD: 158; 161 / ID: 158; 161
Hardness HRC acc to NACE MR01.75

NACE MRO1.03

ot yield at 343°C: 227MPa(strip longitudinal 5.2 x 8.8=45.8 mm?); Hot yicld at 538°C: 1'78MPa(strip longitudinal 5.7 x 8.9= 50.7 mm?)
Visual inspection and dimensional check : OK

“NO WELD REPAIR ON HEREBY CERTIFIED TUBES
The manufacturer of pipes is certified in acc. with 180 9001: 2008, 14001:2004 and ISO 18001:2007

THE PRODUCTS DELIVERED ARE CONTROLLED ON RADIOACTIVITY RESPECTIVELY ARE I'REE FROM ADDITIONAL IONIC
RADIATION AND MERCURY
The material “not contain intentional additions of elements such as lead, seleninm, or sulphor to improve machinability”
Steel grade was treated with calcium for the shape control of micro inclusions.

QC & LABORATORIES CHIEE

Dipl. Eng. Silviu Barbulescu

MILL INSPECTOR
Eng. Constantin Lupu

& [ :

La société T.M.K. ARTROM S.A. garantit que tous e produils, object cu
Certificat susdit, respectent en Jeur Totalilé les Specifications de I"article 15
de I' Arrete Ministériel du 24 Mars 1978 modifié.

Cmax 0.25%, Pmax 0.05%, Smax 0.05%,
Rm (N/mm?2) max700, A(I.o:S.ﬁS\}So)min.lG% long, Rm(A-2)min 10500
E max0.9, A(L&J:S.GS\!SO) minl4%trans, RAmin 10500

The forgery of this certificate concludes to responsibility mentioned on Romanian Penal Code (art, 290-292),
THIS [S FOR CERTIFY THAT THE MATERIAL HEREIN DESCRIBED HAS BEEN MANUFACTURED WITH THE ORDERED SPECIFICATION AND
THAT INFORMATION 1S CORRECT, THEY MEET THE SPECIFICATION'S REQUIREMENTS AND ARE RECORDS IN THE COMPANY DOCUMENTS.
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Base material certificate (Pipe API 5L X60)
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“TUBOS REUNIDOS INDUSTRIAL, S.L.U

£
L4 Barrio Sagarribai, 2 - 01470 AMURRIO (Spain) AENOR o
E 5 INet g
Empri
EN 10204:2004 /3.1 Rogistrada w
ER-002T/ 1807
CERTIFICADO DE CALIDAD
MILL TEST CERTIFICATE
PAG. 1/3
[ N°0000317548/1 Rev. 000 |
CLIENTE: TUBE DEVELOPMENTS LTD, PEDIDO ! PARTIDA: 17319/11091
CUSTOMER P.ORDER / ITEM
PRODUCTO: TUBERIA SIN SOLDADURA LAMINADA EN REF, FABRICA: 300014748
ARTICLE CALIENTE WORK ORDER 000010
HOT FINISHED SEAMLESS TUBES
EXTREMOS: BISELADQS PROTECCION SUPERF: LACA SECA EXTERIOR
ENDS BEVELLED ENDS EXT.COATING 0D DRY LAGQUERED
NORMA / GRADO: API5L 45TH ED PSLZIJSOMB&O? | SPEC. PROCESO FUSION: HO NO ELECTRICO
APLSTANDARD AND GRADE  DALE (04 MELTING PROCESS CERO TOTALMENTE CALMADRO
X60/X 50 L41 6.'L 50Q ELEGTRIG FURNAGE /f FULLY KILLED
ESPEC, TDOOB REVD2 (09f07120128 FAB. DE PALANQUILLA: COLADA CONTINUA -
ADICIONALES: NACE MR0175,2002, BILLETS MAHUFACTURE GONTINUOUS CASTING
ADITICHAL SPECS. NACE MRDﬂsnsm 156, PUB 2 09
DIMENSIONES: 60,3 X 11,1 MM. X
DIMENSIONS 10:19,8 M.
MARCAS: ESTAMPADO;
MARKING DIE STAMPING
PINTADO: TRI SPE CSL D SELLO AP_,}_USO 3183 MM/AA) 80,30 11,100 XB0/X65Q -
STENCILLED i son S A oS TR0 BN TS ﬂ OLADA) o - e
CODIGO COLOR:
COLOUR CODE
TRAT, TERMICO: TEMPLADD Y REVENIDO / QUEMCHED & TEMPERED.
HEAT TREATMENT 905 °C 13 MIN
890 6 59 MIN l ‘
Lista da Bultos /
Packing Lisl el .
DESCRIPCION SUMINISTRO ! NESCRIFTION OF DELVERY (1)

ITEM FAB. ITEM CLL, LONG.INDIV (M) COLADA N° TUBOS LONG. TOTAL (M) PESO(KG)
T.RITEM GLIENTE ITEM INDIVIDUAL LENGTH CAST NR, QUANTITY LENGTH WEIGHT
000[)1'0 ‘. 10,000~ 11,800 1120585 72 B 810,000 10,833
TOTAL 72 810,800 10.933

Q O, MBIk ewW weAaA ok
T oo

TUBOS REUNIDOS INDUSTRIAL GARANTIZA QUE TODAS LOS TUBOS CUBIERTOS POR ESTE CERTIFIGADO CUMPLEN LOS REQUISITOS DEL
PEDIDO Y CON LAS ESPECIFICACIONES ARR|BA MENCIONA
: TUBOS REUNIDOS {NDUSTRIAL CERTIFY THAT ALL THE TUBES COVERED BY THIS CERTIF!CME COMPLY WITH OROER REQUIREMENTS AND ABOVE MENTIONED SPECIFICATIONS.,

AMURRIO 03.10.2013 APPROVEY CONTROL DE CALIDAD D
INBUST,

—————
PUBE DEVELGPMENTS

DA, DEIT

BPS REUNIDOS

_ K /z ’ TUBOS REUNIDOS INDUS
SFUW._--.‘lZ.‘. A Ao
DATE ) - { o, fs P.OL:

e B8 REG No. 1500057
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,TU.BOS REUNIDOS INDUSTRIAL, S.L.U

ST
WI? Barrio Sagarribai, 2 - 01470 AMURRIO (Spain) | AENOR =
Empres,
EN 10204:2004 / 3.1 Regisicesn w
Boamwi
CERTIFICADO DE CALIDAD
MILL TEST CERTIFICATE
PAG. 211
[ N°0000317548/1 Rev.000 |
ENSAYDS NO DESTRUCTIVOS / N0t
ENSAYO [1est %GONTROL /TESTRATE®)  REQUISITOS / REQUIREMENTS RESULTADO /RresuLt
VISUAL Y DIMENSIONAL/ 100% 0K,
VISUAL & DIMENSIONAL INSP,
P.HIDROSTATICA/ 100% 3.000,0 P8I 5 SEC. O.K
HYOROTEST
CORRIENTES INDUCIDAS! 100% ASTM E 309,11, N12,6/HS 3.2 0K,
EDDY CURRENTS ‘ MM
U.5. (LONGITUDINAL)! 100% ASTM E 213.04 OK.
ULTRASONIC TEST (LONG) 5%W.T.NOTCH
U.5.(LAMINAG.) 100% S.E.P. 1918 OK.
ULTRASONIC TEST (LAMINATIONS)
P.MAGNETICAS (EXTREMOS) 100% ASTM E700.01 0.k,

MAGHETIC PARTICLE [NSP.(ENGS)

[
INSP, POR PASO DE ANILLO/ 100% " ACC. TO API 5LIUS
RING GAUGE INSPEGTION

c My & P SCrMMocuvmﬂNn’th&
MIN.
MAX, 0,5 1,90 0,35 0,020 0,0030 0,400 0,400 0,02000,40000,00500,06000,04000,00500,00050,0120
112855 0,43 1,08 0,20 0,010 0,0025 0,076 0,080 0,020{30‘25580,00160.02860900250.00080.00050,0016
ANALISIS NE PRONDUGTO { PRODUCT AHALYSIS
Cc Mn Sl P S Cr Ni Mo Cu A% Al Tl Nb B N CE.
MIN.
MAX, 0,16 1,30 0,35 0,020 0,00300,400 0,400 0,02000,40000,00500,06000,04000,00500,00050,0120 042
112855 0,3 1,08 0,21 0,009 0,0020 0,080 0,080 0,02000,25000,00200,02900,00200,00500,00010,0100 035
112855 0,13 1,08 021 O.DOB 0,0020 0,070 0,080 0,02000,25000,00200,02000,00200,00600,00010,0110 0,35
o NFoolbv \n4e i
(et N
TUGE DEVELOPMENTS
LA DT
AMURRIO 03.10.2013 APPROVIET: CONTROL DE CAIHB,&%_ID BMS REUNIDOS
pf& ) TUHOS REUNIDOS INDY ITY CONTROL)
SIG___ - i
 —
DATE, LENE PO

351 REC No, RS000S7
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-~ TUBOS REUNIDOS INDUSTRIAL, S.L.U
\W/E T Barrio Sagarribai, 2 - 01470 AMURRIO (Spain) AENOR
EN 10204:2004 / 3.1 Regibacs
ER-UIITNRTR
CERTIFICADO DE CALIDAD
MILL TEST CERTIFICATE
PAG. 3713
| N°0000317548/1 Rev. 000 |
EQRMIUIAS
(01) (02)
MIN.
MAX. 0,150 0,250
112855 0,009 0,210
112858 0,008 0,210
O1) Nb + TI +V
ioz} Pem: C +8i/30 + (Cr+ Mn + Cu)/20 +NIIA0 + Mo/15 + VI 0 + 6B
ENSAYOS DE TRACCION
TENSIE TESL
COLADA Nt uT T/P  DIMENSION L.ELAST, R, TRAGC. ALARG, DUREZA E/R
CAST (1) (2) {(mm) YIELO POINT T.STRENGTH  ELONG,  HARDNESS
( Mpa)(3) ( Mpa) Ef) (HRB)
450 535
565 760 99 0,00
112055 0001 L P 18,10 x 11deu 487 557 K] 87 0,62
112055 0002 L P 1970 x 11deu 480 579 a7 86 0,80
= LONGITUDINAL // T = TRANSVERSAL
Tlel Fug]slze Luba NP = Slrip spaciman
HEE LT
ENSAYQS DEIMPAGTO - GHARBY .
(MEACTTEST
COLADA LT DIMENS ™ RESILIENCIA AREA DUCTIL Exp. Laleral
CAST (1) (mm) ("C) lMPAcJ TEST SHEAR AREA LATERAL EXP,
{Jd) (%)
1¢ 10,00 -50 a§ 10
40
112055 L 10 10,00 -50 a2z 318 348 00 140
(1) : L= LONGITUDINAL #/ T = TRANSVERSAL
ANEXOS | ANNEX,
Magnelismo Remanen(e < 30 Gauss
Residual Magnetism < 30 Gauss V C?, L"] \"LED {jc Gl “')_‘1470 o
HEAT 112855 U?-f/l r)__t) s

HARDNESS HRB (OUTSIDE SURFAGE): 85/86/46/a6

HARDONESS HRB (INSIDE SURFACE): B7/85/86/86

AMURRIO 03.10.2013

TUBE DEVE], 0[‘*\1&'\"1&

QA DLEPT
BEPROVED
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SCHEDA TECNICA N. 014

TIPO TITOLO RECIPIENTI SETTORE

ARGON “50” - GRADO |IMPUREZZE| IMBALLO | QUANTITA® Bl SRR el
(It) (m’)
Caratteristiche distintive hombola 50 > 99.9990% Pacchi: e  Analisi acciai
B 16/40 144 e Spettrometro
. B 12/50 132 e Quantovac
Oty Vertesgomg RALGUE B 16/50 176 e  Saldature speciali
riportante il numero “50 P

Corpo: Grigio RAL 7015 e  Miscele nucleari

e  Analisi secondo

5.0 0> <10 ppm Bombole: Klirescli
Informazioni sulle regolamentazioni L ] H20 <10 ppm B50 I
j 113 W22 A N, <10 ppm B40 9
el gas & B14 3,1
Classificazione CEE: N° 231-147-0 garantita B10 23
Classificazione UN: N° 1006 nella B5 L1
Classificazione CAS: N° 07440-37-1 bombola ’
Classificazione ADR-RID: 2; cod. 1A fino alla
n. pericolo 20 pressione sx
. : Le quantita si
Etichettatura ADR: Etichelta 2.2 e -
minima di intendono per bombole
10 bar (g)

caricate a 200 bar (g)

FRASI DI RISCHIO
RAS - in alta concentrazione pud provocare asfissia

CONSIGLI DI PRUDENZA . . 5 = . . -
89 — Conservare il recipiente in luogo ben ventilato Gas compresso (liquefa a —185,9°C alla pressione di 1 bar (g)).

$23 — Non respirare Non tossico, non inflammabile, incolore, inodore, insapore, inerte.
Peso molecolare (g/mol) : 40

Punto di fusione : - 189°C

Temperatura critica: - 122°C

Solubilita in acqua (mg/l) : 61

Non si autoaccende.

Puo essere scaricato in atmosfera, evitare lo scarico in ambiente chiuso.
Densita relativa,gas (aria =1 ) : 1,38 (stratifica verso il basso).

Scheda di Sicurezza n. 005 Raccordo valvola: gruppo VIIT — UNI 4412,
Scheda Tecnica n, (14 del 29.01.2004
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AR CERTIFICATO DI COLLAUDO (3.1) - Analisi Chimica
ESAB " ATTESTATO DI CONTROLLO (2.2) - Caratteristiche Meccaniche/

TR INSPECTION CERTIFICATE (3.1) - Chemical analysis
TEST REPORT (2.2) - Mechanical properties
Data/Date: 2017-12-21 Numero certificato/Cert no: EC24993815 rev. 0
Nostro ordine/Our order: 1823195 Vostro ordine/Your order: 1717002010-Z1AS
Nostro riferimento/Our ref: Web user - Movex CMP020 ITB Vostro riferimento/Your ref:
Codice Cliente/Cust no: ITB00060 Vostro numero fax/Your fax
Data ordine Cliente/Your date: 20171213 Vostra e-mail/Your e-mail:
Indirizzo di fatturazione/Invoice address Destinatario del certificato/Cert receiver Indirizzo di spedizione/Delivery address
ESAB SALDATURA SpA ROSETTI MARINQO SPA
VIA ROSA LUXEMBURG 49 VIA TRIESTE 230
20085 LOCATE DI TRIULZI (MI) 48100 RAVENNA RA
20085 ITALY Italy
Italy
CONSEGNA/DELIVERY Numero di lotto/Lot no: PVR47054102 Quantita/Quantity: 20KG
PRODOTTO/PRODUCT COMPOSIZIONE CHIMICA/
T —— — CHEMICAL COMPOSITION
Descrizione/Desc: OK Tigrod 12.60 2.4x1000mm 5kg Valori reali/Actual results: in accordo alacc to EN 10204 -
Codice/ltem no: 126024R150 3.1
Wire/strip

CLASSIFICAZIONE/CLASSIFICATIONS

EN ISO 636-A: W 38 3 W2Si AltrofAuxiliary:

EN ISO 636-A: W2Si c 0.102&;
SFA/AWS Ab.18: ER70S-3 Si 0.58%
Mn 1.03%
P 0.022%
] 0.024%
Cr 0.07%
Ni 0.03%
Mo 0.01%
Cu 0.09%
CARATTERISTICHE MECCANICHE/MECH PROPS vV < 0.01%
Valori tipiciiTypical data: in accordo alacc to EN 10204 - 2.2 Al 0%
Al < 0.01%
Norma/Standard: EN Ti+Zr 0.01%
Altro/Auxiliary: I1

Condizione/Condition:

TRAZIONE/TENSILE
Rel Rm A4-AS
420 MPa 515 MPa 26 %

RESILIENZA/IMPACT

Temp -30 °C
KV 90 J
COMMENTI/COMMENTS

Materiale fornito in accordo al Sistema Qualitd conforme alla norma EN ISO 9001.
Questo certificato & stampato elettronicamente ed & valido senza firma.
Per ogni chiarimento, rivolgersi a:

ESAB Saldatura Spa, Via Rosa Luxemburg 49, 1-20085 Locate Triulzi (MI), +39 02 97968.1

Product supplied under a QA Programme fulfilling the EN 1SO 9001 standard.
This certificate is produced electronically and is valid without signature.
Please refer any queries to: (see above)

Validazione - analisi chimica/Validation - Chemical Analysis Validazione - altro/Validation - Others

Josef Moravek Quality Manager Jose Abal Lopez Product Manager
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KASHAGAN FIELD DEVELOPMENT EXPERIMENTAL PROGRAM PROCUREMENT, PROPOSAL WPS FOR

% I < COI FABRICATION, LOAD-OUT AND TRANSPORTATION OF TOPSIDE FOR EP CLUSTER 4 PQR QUALIFICATION

WPS CODE | ASME IX WeldingSpc KE01-00-000-KD-V-§5-0018-000-C02
PQR ref.: 01/18 TBQ | wPs N°: 01118 [ REV: | 2 | Dataldate 01/03/2018
Pi il to di saldatura; Tipo :
Welding procees: GTAW e MANUAL
GIUNTO = JOINT (QW-402)
Tipo di giunto: S rto: . v
Joint Design: v Baking. L1 8i/Yes No

Materiale di supporto (tipa):

Backing material (type). E Metallico / Metal |:| Non metallico / No metal. |:| Metallo nen fondente / Non Fusing metal |:| Altro / Other

Dettagll / Details:

75°+5° B

J 35 +0.5mm

1.5+ 0.8 mm v ?

. 1
MATERIALE BASE — BASE MATERIAL (QW-403)

DalfromP-N* 1 Group N°: 1 | Alto P-N" 1 Group N° 2
A Tipo e grado
To type and grade API 5L Gr.B / API 5L X60

»  Materiale base / Base material: 5,9 mm (machined from 8,74) Range approved from 3 to 11,80 mm

»  Gamma diametri / Pipe dia. Range: 2”7 -

METALLO D'APPORTO ~ FILLER METAL (QW-404)
GTAW
Spec. N° (SFA) A5.18
AWS N° (CLASS) ER70S-3
F-N° 6
AN 1
Diametro mat. D'apporto / Size of filler metal 2,4
Gamma spessori [Thick. Range Up to 5,9mm
Accopplamento filo-flusso / Elecirode-flux {CLASS) NA
Denom. Comm. Fiusso / FLUX trade name NA
Inserto consumabile / Consumable insert NA
Altro / other ROD: ESAB OK TIGROD 12.60
POSIZIONI - POSITION ( QW 405)

Joint: CJP Posizione / position 5G Progressione / weld progressien: ~ Uphill

PRERISCALDO — PRE-HEAT (QW406)

Temp.preriscaldo minima: 20°C Max temp. Di interpass : 250 °C Mantenimento interpass : N.A Tempo di mantenimento prerisc.: N.A
Min. pre-heat temp: Max interpass temp.: Interpass maintenance : T Maintenance timing: el

TRATTAMENTO TERMICO DOPO SALDATURA — POST WELD HEAT TREATMENT( QW 407)

N.A.
GAS DI PROTEZIONE — GAS ( QW 408) CARATTERISTICHE ELETTRICHE [ ELECTRICAL CHARACTERISTICS (QW -408)
GAS Miscela / Mixture Port. / Flow rate Corrente / Current : DC Polarita / Polarity SP
Protezione / Shielding: Ar 99,998% 10-13 It/min Dia e lipo eletir. Tungsteno / Tungsten elclr. Size & type: AWS 5. 12_
EWTh2 dia.2,4mm|
Protezione al seguito / Trailing: N.A. N.A. N.A. Metodo di lrasferimento per GMAW / GMAW metal tranfer mode: N.A.
Prot. Al rovescio / Backing: N.A. N.A. N.A. Velocita alimentazione filo / Electr. Wire feed speed range: N.A.
TECNICA — TECHNIQUE (QW-410)
Passata : . . Dimensione bocchello gas: " Pulizia iniziale e fra le passate:
Bead: Tirata/String 10mm l Qrifice of gas cup size: 318 Initial and interpass cleaning: SpaZZOIatura’Brusmng
Metodo di solcatura a rovescio: N.A Oscillazione: N.A Distanza tra zona di contatto e pezzo: N.A
Method of back gouging: s Oscillation: i Contact zone to work distance: s
N°Passate : - - Elettrodo multiplo o singolo: - 5 Martellatura:
Passes nr.: Multipla/Multiple Multiple or single electrodes: SmgololSingle Peening: N.A.
Altro / Other: K for TIG Heat Input is considered 0.6
Materiale d'apporto Corrente Vel. Avanzamento Apporto termico
Wold Iagere . it uillennetal Cusrent Lo Travel speed Heat input
Y 2 i Classe/ Class Dia. {mm.) Polarita / Polarity Amp. Range (mm/min) (KJImm)
1 GTAW ER70S-3 2,4 SP 85-100 11-13 40-50 0,67-1,17
Hot pass GTAW ER70S-3 2,4 SP 100-120 12-14 50-70 0,62-1,21
Fill/Capping GTAW ER708-3 2,4 SP 100-120 12-14 60-80 0,54-1,01

Approvato da / approved by:

A.KHALIFA

pWPS for LTCS
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MOD-QCI-11, rev. 1 del 01/06/2006

VERBALE DI CONTROLLO VISIVO/DIMENSIONALE VDRN® 01-18
E ROSETTIMARINO visual/dimensional inspection report
data: 06-03-2018
progetto EPC 4 cliente NCOC ordine [/ commessa 117A10
project client PO job
disegno 1 ITPN®  KE01-B7-000-8M-Q-QP-0009- | fase 5.3.2
dwg 000 Rev. AD1 step

S| CERTIFICA CHE :
gli item di seguito indicati sono stati sottoposti a controllo dimensionale ed accettati in accordo alla procedura / specifica
sotto indicata ed ai criteri di accettabilita’ in essa definiti.

WE CERTIFY THAT:
items below indicated have undergone a dimensional inspection and have been accepted according to the specific /
procedure mentioned hereunder and to acceptance criteria defined in it.

oggetto —item

COUPON STAMP POS THK 1% WPS Date of examination
0118 A NC61 5G 5.9mm 2 pWPS 01/18 06/03/2018
01/18B NC61 5G 5.9mm 2" pWPS 01/18 06/03/2018
01118 C NC61 5G 5.9mm 2" pWPS 01/18 06/03/2018
0118 D NC61 5G 5.9mm 2" pWPS 01/18 06/03/2018
0118 E NC61 5G 5.8mm 2" pWPS 01/18 06/03/2018
0118 F NC61 5G 5.8mm 2" pWPS 01/18 06/03/2018

note - remarks

Acceptance criteria; ASME B31.3
Maximum distance of examination: 600 mm;
Viewing angle: = 30° with the surface;

Light intensity: = 1000 LUX

risultato - result B<]  conforme - conforming [T1  non conforme - not conforming

procedure / specifiche applicabill - applicable procedures / specifications
KE01-B7-000-8M-Q-PR-0008-000 Rev.A01

Controllo Qualita’ - Quality Control Tty f 1nF) —Cliepte—Etient
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N @U__H ALTTY Controlli non distruttivi DATA - Date FOGLIO — Sheet
. Via F. Crispi n. 1 - Zona Bassette Sud48123 Ravenna
E;"j &_QJTEST sl Tel 0544 468472 info@qualitytestsrl.com 08/03/2018 1
RAPPORTO D'ESAME RADIOGRAFICO RT N°: Ns. Rif./Our Ref.
RADIOGRAPHIC TEST 15 18047
CLIENTE / Client ORDINE / Order PROGETTO / Project COMMESSA / Job
‘ KASHAGAN FIELD DEVELOPMENT
RoSETTIMARING / EXPERIMENTAL PROGRAM-EPC 4 117A10
CLIENTE FINALE /Customer OGGETTO / Object DISEGNO / Dwg P.EC./Q.C.P, Fase / Step
2 S — KE01-87-000-8M-Q-QP-
“‘;‘;‘i‘“ % L POR / 0009-000 Rev. AOL P
Schizzo Saldatura Diametro Spessore Punzone Posizione Difetto Giudizlo Difetto
Sketch Weld Diameter Thikeness Welder Position Defect Judgement Defect
pWPS 01-18 / 2" 5,9 NG A1 0-1 / A A Poraosita / Porosity
PQR 01-18A 1-2 / A Aa  Soffiature Tondeggianti
POS, 5G6 2-0 A A Rounded blisters
Ab  Tarli/ Worms
B Inclusione di scoria
Slag Inclusion
c Mancanza di fusione
Lack of fusion
D Mancanza di penetraz.
Troughout penetration
E Cricca / Crack
Ex  Eccesso di penetrazione
Excessive penetration
F Incisione / Undercut
In Insellamento
Root concavity
sl Slivellamento
Misalignment
W Inclusioni di tungsteno
Tungsyen inclusion
DF  Difetto film / Fifm Defect
Giudizio / Judgement
A Accettabile / Acceptable
NR  Riparare / Repair
NX  Ripetere film/Repeat film
RX  Conferma difetto
Confirm the defect
Procedura procedure
ASME X Schermi Pb 0,10 Campo di densita Pellicola  KODAK
KEO1-B7-000-8M-Q-PR-0012-000 PO3 ) : ’ 2:4
Cc3
Tipo macchina Ry Type machine Ry shield Pb 0,15 Density range Film type
Gammamat SE 75 matricola 916
Sorgente Tecnlca Rx 10 20 3@ 40
’ Bl Igz s E:I"s Rx Tecnlque O ASTM FTEN
Source r e q sO0 [(sbO| 60 | 70 | penetrametro
Energia a " i - i rLa.l [ Lato film film side
ok e LU pm—— 1 1] (U]
Energy 19 mml_ﬂl R E_{____) " 5% .ﬁ) _ ‘,‘@_ [ Lato sorgente Source side
Macchia focale 5 . o Bl . . Esposizione @ Film singolo Single film
Focal spot o |V e~ g™ Espasition [1 Film doppio Double film
Tempo Min  Sec :_T?l o {(_, B (_>— Tecnica di O Manuale manual
d'esposizione 3 sviluppo '
Exposure time 25 Film pracessing M Automatico Automatic
Sp. Attraversato Dist. pezzo sorg. (D) Dist. oggetto film (d) Penombra Visible Wire n® Lastre n’
Crossed thickness Source piece distan Film object distance Unsharpness Requred Obtained Films n°®
5,9+1,5 mm 54,1 mm 7,4 mm <051mm | 041 W 13 F.S. W13 FS. 3
TECNICQ II° LIVELLO CONTROLLO QUALITA' ISPETTORE CLIENTE ISPETTORE A.l.
Level II° Technician Quality Control Company Reps: Inspection Agency
(8]
ANYRIN
” o -i.-"! 4
e 4/

I vietata la riproduzione parziale del certificato senza Vautorizzazione scritta— Partial reproduction of this certificate must be written anthorized
I risultati delle prove si riferiscono unicamente ai purticolari esaminati — Tesf results relate only to the items esamine

Report NDT RT 05 Rev.|
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s ‘]@MLETUED Controlli non distruttivi DATA—Date | FOGLIO - Sheet
L ) TEST Via F. Crispi n. 1 - Zona Bassette Sud 48123
o Ravenna
i sl 08/03/2018 1
Tel 0544 468472 info@qualitytestsrl.com /03/
RAPPORTO D’ESAME MAGNETOSCOPICO MT N° Ns. Rif./Our Ref,
MAGNETIC PARTICLE TEST 05 18047
CLIEN'TE — Client ORDINE — Order PROGETTO - Project COMMISSA —Job
] KASHAGAN FIELD DEVELOPMENT
ROSETTIMARING / EXPERIMENTAL PROGRAM-EPC 4 117A10
CLIENTE FINALE - Customer OGGETTO - Object DISEGNO — Drawing P.F.C.—Q.C.P. Fase - Step
# I oo KE01-B7-000-8M-Q-QP-
%—E{f ¥ aCC PQR / 0009-000 Rev, RO1 5.3.2
CODICE / code PROCEDURA/Procedure ACCETTABILITA - Acceptance level
ASMEV ART 7 Ed. 2015 MT KEO1-B7-000-8M-Q-PR-0010-000 A01 ASME B31.3 Table 341,3,2

MATERIALE TEMPERATURA DELLE SUPERFICI INTENSITA’ LUMINOSA / Light intensity
Material Surface temperature LUCE BIANCA LUCE NERA
X60 INTERVALLO 5+52°C & >1000LUX 0O 1000 yW/ecm?,
STATO DELLA SUPERFICIE — Surface condition
1 COME SALDATO As welded [ SPAZZOLATO — Brushed [ LAVORATO DI MACCHINA - Machined

] MOLATO — Ground

O LAMINATO - Rolled

[0 GREZZO - Forged

TECNICA DI MAGNETIZZAZIONE / Magnetizzazion tecnics
O PUNTALI/Prods [ GIOGO/Yoke O SOLENOIDE/Solenoid [ CONDUTTORE CENTRALE/Central conduttor
METODO / Method [0 CONTINUOQ/Continuous [ RESIDUO /Residual

TIPO/magnetization type

[0 MAGNETICO/magnetic

MELETTRICO/electric

DIREZIONE DEL CAMPO MAGNETICO/magnetic field direction

MLONGITUDINALE/longitudinal

TIPO APPARECCHIO/Type of equipment Ry DISTANZA PUNTAI/Pale spacing mm 180mm
TIPO DI CORRENTE/Type current CA INTENSITA/Intesity (Amp ) 45kg

MEZZO DI ISPEZIONE / Examination medium ]

A UMIDO/Wet

| O SECCO/Dry

PARTICELLE UTILIZZATE/Particle Type

POLVERE NERA/Black powder M FLUORESCENTE/Fluorescent O
MARCA TIPO/Mark Type NDT BW2 MARCA TIPO/Mark Type NDT FW1
LOTTO/BACH 7233s LOTTO/BACH U161125s
VERNICE DI CONTRASTO/Cantrast Paint | NDT WBL5 O CGM VECOPLAST
LOTTO/BACH
SALDATURE CONTROLLATE / Welds Verified
Wps PQR Size Thk Welder Pos
pWPS 01-18 01-18 A 2 59 NC 61 56
RISULTATI CONFORME ALLA SPECIFICA E-[ NON CONFORME ALLA SPECIFICA D
Result According to specification Non According to specification
TECNICO [I* LIVELLO CONTROLLO QUALITA' ISPETTORE CLIENTE ISPETTORE A.l.
Level II° Technician Quality Control Company RfE"; ; Inspection Agency A
RICCARDO NOEE A ) RIINA Brvices spo
i ; i ' T‘
| 2 4
%9 12/ SNT-TC1 203/74

E vietata la riproduzione parziale del certificato senza I'autorizzazione scritta — Partial reproduction of this certificate must be written authorized
| risultati delle prove si riferiscono unlcamente ai particolari esaminati— Test results relate only to the items esamine

Report NDT MT 03 Rev.1
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ey : @MLETUED Controlli non distruttivi DATA - Date FOGLIO — Sheet
) Via F. Crispi n. 1 - Zona Bassette Sud48123 Ravenna
ttl ¢ TEST Sk Tel 0544 468472 info@qualitytestsrl.com 08/03/2018 1
RAPPORTO D'ESAME RADIOGRAFICO RT N°: Ns. Rif./Our Ref,
RADIOGRAPHIC TEST 16 18047
CLIENTE / Client ORDINE / Order PROGETTO / Project COMMESSA / Job
P KASHAGAN FIELD DEVELOPMENT
ROSETTINIARINO / EXPERIMENTAL PROGRAM-EPC 4 117A10
CLIENTE FINALE /Customer OGGETTO / Object DISEGNO / Dwg P.F.C./Q.C.P. Fase / Step
W P ’ KE01-B7-000-8M-Q-0P-
fz;f = POR / 0009000 Rev. RO1 532
Schizzo Saldatura Diametro Spessore Punzone Poslzlone Difetto Gludizio Difetto
Sketch Weld Diameter Thikeness Welder Position Defect Judgement Defect
pWPS 01-18 / P 5,9 NC 61 0-1 DF A Poraosita / Porosity
PQR 01-188 1-2 . Aa  Soffiature Tondeggianti
POS. 5G 2-0 / KL Rounded blisters
Ab  Tarli/ Worms
B Inclusione di scaria
Slag Inclusion
c Mancanza di fusione
Lack of fusion
D Mancanza di penetraz.
Troughout penetration
E Cricca / Crack
Ex  Eccesso di penetrazione
Excessive penetration
F Incisione / Undercut
In Insellamento
Root concavity
sl Slivellamenta
Misalignment
W Inclusioni ditungsteno
Tungsyen inclusion
DF  Difetto film / Film Defect
Giudizio / Judgement
A Accettabile / Acceptable
NR  Riparare / Repair
NX  Ripetere film/Repeat film
RX  Conferma difetto
Confirm the defect
Procedura procedure
ASME IX ¥ )
Scherm b 0,10 Campo dl densita Pellicola
KEO1-B7-000-8M-Q-PR-0012-000 P03 ;:":d ' :b - Dem':ty prei 55 | o e o
Tipo macchina Ry Type machine Ry shie i P
Gammamat SE 75 matricola 916
Sorgente Tecnica Rx 10 20 3@ 40
. o ) - Rx Tecnique O AsTM BTEN
Source RX Ir92 | Se?s H 50 |sekd| 60 | 70 | Penetrametro
Energia ci kv mA s - . ., Lal M Lato film film side
Energy 19 mﬁ.ﬂl ,,ﬂ’ o ) - -'{:._) = *@_ [ Lato sorgente Source side
Macchia focale o 3 Esposizione [ Film singolo Single film
3 mm rﬁ..u E it :
Focal spot o | ¥ & gl sposition O Film doppio Double film
Tempo Min  Sec Tii*‘ﬁv " (_ - Y:,_)_ Tecnica di O Manuale manual
d'esposizione o sviluppo )
Exposure time 25 Film processing @ Automatico Automatic
Sp. Attraversato Dist. pezzo sotg. (D) | Dist. oggetto film (d) Penombra Visible Wire n° Lastre n°
Crossed thickness Source piece distan Film object distance Unsharpness Requred Obtained Films n®
5,9+1,5mm 54,1 mm 7Amm €0,51mm | 0,41 W13 F.S. W13 F.S. 3
TECNICO |1° LIVELLO CONTROLLO QUALITA’ ISPETTORE CLIENTE ISPETTORE ALl

Level lI° Technician

Quality Control

Compa

Inspection Agency

*{I(
= plolhdi

aof

2 vietata la ripraduzione parziale del certificato senza I"autorizzazione scritta — Partial reproduction of this certificate nust be written autlorized
1 risultati delle prave si riferiscono unicamente ai particolari csaminali — Test vesults relate only to the iems esamine

Report NDT RT 03 Rev. 1
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Controlli non distruttivi

DATA - Date FOGLIO —Sheet
Via F. Crispi n. 1 - Zona Bassette Sud 48123
Ravenna
08/03/2018 1

Tel 0544 468472 info@qualitytestsrl.com 03/
RAPPORTO D’ESAME MAGNETOSCOPICO MTN°: Ns. Rif./Our Ref.
MAGNETIC PARTICLE TEST 06 18047
CLIENTE — Client ORDINE — Order PROGETTO - Project COMMESSA —Job

KASHAGAN FIELD DEVELOPMENT
E RoSETTIMARINOG / EXPERIMENTAL PROGRAM-EPC 4 117A10
CLIENTE FINALE - Customer DGGETTO - Object DISEGNO — Drawing P.F.C.-Q.C.P. Fase - Step
2 : KE01-87-000-8M-Q-QP-
\i‘ﬁégf{ ) PQR d 0003-000 Rev. RO1 532

CODICE / code PROCEDURA/Procedure ACCETTABILITA - Acceptance level

ASME V ART 7 Ed. 2015

MT KEO1-B7-000-8M-Q-PR-0010-000 A01

ASME B31.3 Table 341.3.2

MATERIALE TEMPERATURA DELLE SUPERFICI INTENSITA’ LUMINOSA / Light intensity
Material Surface temperature LUCE BIANCA LUCE NERA
X60 INTERVALLO 5+52°C M >1000LUX O 1000 yW/ecm?
STATO DELLA SUPERFICIE - Surface condition
& COME SALDATO As welded [/ SPAZZOLATO - Brushed [0 LAVORATO DI MACCHINA — Machined
O MOLATO — Ground [0 LAMINATO ~ Rolled 0 GREZZO — Forged
TECNICA DI MAGNETIZZAZIONE / Magnetizzazion tecnics

0 PUNTALI/Prods 4 GIOGO/Yoke O SOLENOIDE/Solenoid [0 CONDUTTORE CENTRALE/Central conduttor
METODO / Method O CONTINUO/Continuous [/ RESIDUO /Residual
TIPO/magnetization type O MAGNETICO/magnetic MIELETTRICO/electric
DIREZIONE DEL CAMPO MAGNETICO/magnetic field direction FILONGITUDINALE/longitudinal

/U RICCAR NOCEE%
2k

(4] X

1%\3712 / SNT-TC-1A

SILVER YOKE :
TIPO APPARECCHIO/Type of equipment S No. 03.210-16 DISTANZA PUNTALI/Pole spacing mm 180mm
TIPO DI CORRENTE/Type current CA ' INTENSITA/Intesity (Amp) 45kg
MEZZO DI ISPEZIONE / Examination medium I ¥ UMIDO/Wet | O SEcco/Dry
PARTICELLE UTILIZZATE/Particle Type
POLVERE NERA/Black powder | FLUORESCENTE/Fluorescent O
MARCA TIPO/Mark Type NDT BW2 MARCA TIPO/Mark Type NDT FW1
LOTTO/BACH 7233s LOTTO/BACH U161125s
VERNICE DI CONTRASTO/Contrast Paint M NDT WBLS O CGM VECOPLAST
LOTTO/BACH
SALDATURE CONTROLLATE / Welds Verifled
Wps PQR Size Thk Welder Pos
pWPS 01-18 01-188 2" 59 NC A1 5G
RISULTATI CONFORME ALLA SPECIFICA [7] | NON CONFORME ALLA SPECIFICA O
Result According to specification Non According to specification
TECNICO [I* LIVELLO CONTROLLO QUALITA ISPETTORE CLIENTE ISPETTORE A.l.
Level II* Technician Quality Control Cumpw‘m n Inspection f\'g‘epgv n
o BN ] rd
g s
DEERVIC N

f vietata la riproduzione parziale del certificato senza I'autorizzazione scritta — Partial reproduction of this certificate must be written authorized
| risultati delle prove si riferiscono unicamente aij particolari esaminati - Test results refate only to the items esamine

Report NDT MT 03 Rev.1
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7l @Mﬂﬂ:ﬂ L) Controlli non distruttivi DATA - Date FOGLIO — Sheet
k Via F. Crispi n. 1 - Zona Bassette Sud48123 Ravenna
TEST srl Tel 0544 468472 info@qualitytestsrl.com 09/03/2018 1
RAPPORTO D’ESAME RADIOGRAFICO RTN®: Ns. Rif./Our Ref,
RADIOGRAPHIC TEST 22 18047
CLENTE/Client .~ [ORDINE/Order _ “|PROGETTO/Project -~ | -~ -~ COMMESSA/Job -~
KASHAGAN FIELD DEVELOPMENT
ROSETTIMARING / EXPERIMENTAL PROGRAM-EPC 4 117A10
CLIENTEFINALE /Customer. - - | OGGETTO/Object -~~~ | DISEGNO/Dwg——— ~  |P.RC./Q.CP. — —|Fase/Step
S pram— KEO1-B7-000-8M-0-QP-
oS é ] ROR / 0003-000 Rev. A1 542
Schizzo Saldatura Diametro Spessore Punzone Posiziane Difetta Giudizio Difetto
Sketch Weld Diameter Thikeness Welder Pasition Defect Judgement Defect
pWPS 01-18 / 2’ 5,9 NC 61 0-1 / A A Porositd / Porosity
POR 01-18C 1-2 / A Aa  Soffiature Tondeggianti
POS, 5G6 2-0 / A Rounded blisters
Ab  Tarli/Worms
B Incl. di scoria o Allungata
Slag / Elongated Inclusion
C Mancanza di fusione
Lack of fusion
] Mancanza di penetraz.
Troughout penetration
E Cricca f Crack
Ex  Eccesso di penetrazione
Excessive penetration
F Incisione / Undercut
In Insellamento
Raot concavity
sl Slivellamento
Misallgnment
W Inclusioni ditungsteno
Tungsyen inclusion
DF  Difetto film / Film Defect
Gludizlo / Judgement
A Accettabile / Acceptable
NR  Riparare / Repair
NX  Ripetere film/Repeat film
RX  Conferma difetto
Confirm the defect
Procedura procedure
ASHIE IX Schermi Pb 0,10 Campo di densita Pellicola KODAK
KE01-B7-000-8M-Q-PR-0012-000 P03 hield : Density 16 2+4 Eilm n c3
Tipo macchina Ry Type machine Ry shie PbO,15 ehsity Torige typ
Gammamat SE 75 matricola 916
Sorgente Tecnica Rx 10 20 3@ 40
‘ B LB [ | s Ol ASTM W EN
Source Ir92 | Se75 ecnig 50 st | eO 70 | Penetrametro
Energla | a v | ma La.l @ Latofilm film side
Energy 19 ol 1"' gt @ g_‘“ _e_ [ Lato sorgente Source side
Macchia focale , - Esposizione Film singolo Single film
Focal spot R sn.u DX Esposition [ Film doppio Double film
Tempo Min  Sec e _@ ﬁ@i Tecnica di O Manuale manual
d’esposizione 58 sviluppo
Exposure time 25 Film processing B Automatico Automatic
Sp. Attraversato Dist. pezzo sorg, (D) | Dist. oggetto film (d) Penombra Vislble Wire n® Lastre n®
Crossed thickness Source plece distan Film object distance Unsharpness Requred Obtained Films n®
5,9¢1,5 mm 54,1 mm 7,4 mm 0,51mm | 041 W 13 F.5. W13 ES. 3
TECNICO II° LIVELLO CONTROLLO QUALITA’ ISPETTORE CLIENT! ISPETTORE ALl
Level lI° Techniclan Quality Control r{\n Inspection Agency
- (e B 7
ROSETTLMARIN < i : \i
i
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Controlli non distruttivi DATA — Date FOGLIO — Sheet
Via F. Crispi n, 1 - Zona Bassette Sud 48123
Ravenna
09/03/2018 1
Tel 0544 468472 Info@qualitytestsrl.com 103/
RAPPORTO D’ESAME MAGNETOSCOPICO MT N*: Ns. Rif./Our Ref,
MAGNETIC PARTICLE TEST 08 18047
CLIEN'IE = Client ORDINE — Order PROGETTO — Project COMMESSA — Job
KASHAGAN FIELD DEVELOPMENT
E RoOsSETTIVMARINO / EXPERIMENTAL PROGRAM-EPC 4 117A10
CLIENTE FINALE - Customer OGGETTO - Object DISEGNO — Drawing P.F.C.—Q.C.P. Fase - Step
ok i KE01-B7-000-8M-Q-QP-
T’;f =z POR / 0009-000 Rev. A01 532
CODICE / code PROCEDURA/Procedure ACCETTABILITA - Acceptance level
ASME V ART 7 Ed. 2015 MT KE01-B7-000-8M-Q-PR-0010-000 AOL ASME B31.3 Table 341.3.2

MATERIALE TEMPERATURA DELLE SUPERFICI INTENSITA' LUMINOSA / Light intensity
Material Surface temperature LUCE BIANCA LUCE NERA
X60 INTERVALLO 5+52°C > 1000 LUX O 1000 yw/cm?
STATO DELLA SUPERFICIE — Surface condition
[¥1 COME SALDATO As welded ¥l SPAZZOLATO — Brushed 1 LAVORATO DI MACCHINA — Machined

[d MOLATO — Ground

[ LAMINATO — Rolled O

GREZZO - Forged

TECNICA DI MAGNETIZZAZIONE / Magnetizzazion tecnics
[0 PUNTALI/Prods ¥ GIOGO/Yoke [0 SOLENOIDE/Solenold [0 CONDUTTORE CENTRALE/Central conduttor
METODO / Method [0 CONTINUO/Cantinuous M RESIDUO /Residual
TIPO/magnetization type O MAGNETICO/magnetlc MELETTRICO/electric

DIREZIONE DEL CAMPO MAGNETICO/magnetic field direction

FILONGITUDINALE/longitudinal

QKE
TIPO APPARECCHIO/Type of equipment Nesg b DISTANZA PUNTALI/Pole spacing mm 180mm
TIPO DI CORRENTE/Type current CA INTENSITA/Intesity (Amp ) 4,5 kg
MEZZO DI ISPEZIONE / Examination medium l & UMIDO/Wet | I SECCO/Dry
PARTICELLE UTILIZZATE/Particle Type
POLVERE NERA/Black powder | FLUORESCENTE/Fluorescent O
MARCA TIPO/Mark Type NDT BW2 MARCA TIPO/Mark Type NDT FW1
LOTTO/BACH 7233s LOTTO/BACH U161125s
VERNICE DI CONTRASTQ/Contrast Paint M NDT WBLS O CGM VECOPLAST
LOTTO/BACH
SALDATURE CONTROLLATE / Welds Verified
Wps PQR Size Thk Welder Pos

pWPS 01-18 01-18C 2" 59 NC 61 5G
RISULTATI CONFORME ALLA SPECIFICA [7] | NON CONFORME ALLA SPECIFICA =
Result According to specification Non According to specification
TECNICO |1° LIWELLO CONTROLLO QUALITA' ISPETTORE CLIENTE ISPETTORE A.l.
Level II° Technician Quality Control Compan}y\)‘?.ega] Inspection Agency

< :
. ey (@) ls
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B @Uﬁ“ ][T[Iﬁl] Controlli non distruttivi DATA - Date FOGLIO — Sheet
i Via F. Crispi n. 1 - Zona Bassette Sud48123 Ravenna
§e |
B Yh TEST asrt Tel 0544 468472 info@qualitytestsrl.com 09/03/2018 1
RAPPORTO D'ESAME RADIOGRAFICO RTN: Ns. RIf./Our Ref,
RADIOGRAPHIC TEST 23 18047
CLIENTE / Client ORDINE / Order PROGETTQ / Project COMMESSA / Job
KASHAGAN FIELD DEVELOPMENT
E RosETTIMARING / EXPERIMENTAL PROGRAR-EPC 4 117A10
CLIENTE FINALE [Customer OGGETTO / Object DISEGNO / Dwg P.F.C./Q.CP. Fase / Step
— KE01-87-000-8M-Q-QP-
‘:%.a;a:‘ £ E: Mo Ij PQR f 0009-000 Rev. AO1 53.2
Schizzo Saldatura Diametro Spessore Punzone Posizione Difetto Gludizio Difetto
Sketch Weld Diameter Thikeness Welder Position Defect Judgement Defect
pWPS 01-18 / 2 5,9 NC 61 0-1 DF A A Porosita / Porosity
PQR 01-180 1-2 DF A Aa  Sofflature Tondegglant!
POS. 5G 2-0 DF A Rounded blisters
Ab  Tarli f Worms
B Inclusione di scoria
Slag Inclusion
(o Mancanza di fusione
Lack of fusion
D Mancanza di penetraz.
Troughout penetration
E Crleca / Crack
Ex  Eccesso di penetrazione
Excessive penetration
F Incisione / Undereut
In Insellamento
Raoot concavity
sl Slivellamento
Misalignment
W Inclusioni di tungsteno
Tungsyen Inclusion
DF  Difetto film / Film Defect
Giudizio / Judgement
A Accettabile / Acceptable
NR  Riparare / Repair
NX  Ripetere film/Repeat film
RX  Conferma difetto
Confirm the defect
Procedura procedure
‘::3“15;2 0D S P RO0T2000 PR Schermi Pb 0,10 Campo di densita 4 Pellicola KODAK
-B7-000-8M-Q-PR- . Densi i Fil 3
Tipo macchina Ry Type machine Ry shield Pb 0,15 Ensity range i type
Gammamat SE 75 matricola 916
Sorgente Tecnica Rx 10 20 g | a0
’ E:'< v % Rx Tecnique D ASTM & EN
Source R Ir92 | Se7s q 50 sb0d | 60 | 70 | Penetrametro
Energia Ci kv mA il Lai & Lato film ﬂ.'m side
G L puu
Energy 19 ”'“%L{ﬁ et _.(/, 5 ) o ’{_._)_ ‘i 0O Lato sargente Source side
Macchia focale 5 s " o - Esposizione © Film singolo Single film
Focal spot 7 S Esposition (1 Film doppio Double film
Tempo Min  Sec (, ) Tecnica di O Manuale manual
d’esposizione sviluppo 5 .
Exposure time 25 Film processing @ Automatico Automatic
Sp. Attraversato Dist. pezzo sorg. (D) | Dist. oggetto film (d) Penombra Visible Wire n° Lastre n®
Crossed thickness Source plece distan Film object distance Unsharpness Requred Obtained Films n®
5,9+1,5 mm 54,1 mm 74 mm <0,51mm 0,41 W13 F.S, W13 F.S. 3
TECNICO II° LIVELLO CONTROLLO QUALITA' ISPETTORE CLIENT! ISPETTORE Al
Level II° Technician Quality Control Company Repr. Inspection Agency
% .
y Lanii L——ROSETH MARW%JJA- ? A
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Contro!l_l non distruttivi DATA — Date FOGLIO — Sheet
Via F. Crispi n. 1 - Zona Bassette Sud 48123
Ravenna
059/03/201
Tel 0544 468472 info@gualitytestsrl.com /032013 *
RAPPORTO D'ESAME MAGNETOSCOPICO MTN": Ns. Rif./Our Ref.
MAGNETIC PARTICLE TEST 09 18047
CLIENTE — Client ORDINE — Order PROGETTO - Project COMMESSA - lob
KASHAGAN FIELD DEVELOPMENT
E‘j RoSETTIMARIND / EXPERIMENTAL PROGRAM-EPC 4 117A10
CLIENTE FINALE - Customer OGGETTO - Object DISEGNO — Drawing P.F.C.—-Q.CP. Fase - Step
I b KEO1-B7-000-8M-Q-QP-
ncgf Eeot POR / 0009-000 Rev. AO1 532
CODICE / code PROCEDURA/Procedure ACCETTABILITA - Acceptance level
ASME V ART 7 Ed. 2015 MT KEO1-B7-000-8M-Q-PR-0010-000 A01 ASME B31.3 Table 341.3.2
MATERIALE TEMPERATURA DELLE SUPERFICI INTENSITA’ LUMINOSA / Light intensity
Material Surface temperature LUCE BIANCA LUCE NERA
X60 INTERVALLO 5+52°C M >1000 LUX 0 1000 yW/em®
STATO DELLA SUPERFICIE — Surface condition
[l COME SALDATO As welded [¥] SPAZZOLATO — Brushed O LAVORATO DI MACCHINA — Machined

0 MOLATO — Ground

O LAMINATO — Rolled

[ GREZZO - Forged

TECNICA DI MAGNETIZZAZIONE / Magnetizzazion tecnics
O PUNTALI/Prods M GIOGO/Yoke [ SOLENOIDE/Solenoid [0 CONDUTTORE CENTRALE/Central conduttor
METODO / Method [J CONTINUO/Continuous [ RESIDUOQ /Residual
TIPO/magnetization type [0 MAGNETICO/magnetic MELETTRICO/electric

DIREZIONE DEL CAMPO MAGNETICO/magnetic field direction

[FILONGITUDINALE/longitudinal

Level II° Technician

Quality Control

TIPO APPARECCHIO/Type of equipment 5 i:WER YouE DISTANZA PUNTALI/Pole spacing mm 180mm
.No. 03.230-16
TIPO DI CORRENTE/Type current CA INTENSITA/Intesity {Amp) 45kg
MEZZ0 DI ISPEZIONE / Examination medium | M UMIDO/Wet | [ SECCO/Dry
PARTICELLE UTILIZZATE/Particle Type
POLVERE NERA/Black powder ] FLUORESCENTE/Fluorescent O
MARCA TIPO/Mark Type NDT BW2 MARCA TIPO/Mark Type NDT FW1
LOTTO/BACH 7233s LOTTO/BACH U161125s
VERNICE DI CONTRASTO/Contrast Paint W NDT WBL5 O CGM VECOPLAST
LOTTO/BACH
SALDATURE CONTROLLATE / Welds Verified
Wps POR Size Thk Welder Pos

pWPS 01-18 01-180 2* 59 NC 61 56
RISULTATI CONFORME ALLA SPECIFICA lZI NON CONFORME ALLA SPECIFICA I:]
Result According to specification Non According to specification
TECNICO II° LIWELLO CONTROLLO QUALITA’ ISPETTORE A.L

Inspection Agency

RlC ARDO@M J’
i‘g“Uv

JROSETT (MAHINO

.@Z’

ISPETTORE A
Compa Bé}:er. o
13dE&
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7l @MLETGEU Controlli non distruttivi DATA - Date FOGLIO —Sheet
h ViaF. Crispi n. 1 - Zona Bassette Sud48123 Ravenna
TEST art Tel 0544 468472 info@qualitytestsrl.com 09/03/2018 !
RAPPORTO D'ESAME RADIOGRAFICO RTN®: Ns. Rif./Our Ref.
RADIOGRAPHIC TEST 24 18047
CUENTE/Cient . |ORDINE/Order — —  [PROGETTO/Project | - COMMESSA/Job—~ —
KASHAGAN FIELD DEVELOPMENT
I& rosermmanmo / EXPERIMENTAL PROGRAM-EPC 117A10
CLIENT ALE /Customer: -~ | OGGETTO /. Object - —|p.EC/QCP. = |Fase/Step—— -
SEf — ‘ KED1-B7-000-8M-Q-QP-
My o PaR / it ot
Schizza Saldatura Dlametro Spessore Punzone Posizione Difetto Giudizio Difatto
Sketch Weld Diameter Thikeness Welder Position Defect Judgement Defect
pWPS 01-18 / 2" 5,9 NC 61 0-1 DF A A Porosita / Porosity
PQR 01-18€ 1-2 7 A Aa  Soffiature Tondeggianti
POS. 5G 2-0 ' A Rounded blisters
Ab  Tarli/ Worms
B Incl. di scoria o Allungata
Slag / Elongated Inclusion
o Mancanza di fusione
Lack of fusion
D Mancanza di penetraz.
Troughout penetration
E Cricca / Crack
Ex  Eccesso di penetrazione
Excessive penetration
F Incisione / Undercut
In  Insellamento
Root concavity
SI Slivellamento
Misalignment
W Inclusioni di tungsteno
Tungsyen inclusion
DF  Difetto film / Film Defect
Giudizlo / Judgement
A Accettabile / Acceptable
NR  Riparare / Repair
NX  Ripetere film/Repeat film
RX  Conferma difetto
Confirm the defect
Pracedura procedure
ASeE Schermi Pb 0,10 Campo di densita Pellicola  KODAK
KE01-B7-000-8M-Q-PR-0012-000 PO3 hield b £ Gt siinae 234 Film type c3
Tipo macchina Ry Type machine Ry shle Po015 phang ye
Gammamat SE 75 matricola 916
Sorgente Tecnica Rx 10 20 3 40
2 0 4 Rx Tecni OASTM MEN
Source RX Ir92 | Se75 X Tecnique 50 shO | 6O 70 | Penetrametro
Energla ci kv | maA i & - La.i @ Lato film film side
Energy 19 ‘“’I"Tl_'ﬂ‘) .j.@_ . ,5@'_ [ Lato sorgente Source side
Macchia focale 5 o = " Esposizione [ Film singolo Single film
Focol spot i f = s Esposition 0O Film dopplo Double film
Tempo Min  Sec i H;@ “@‘ Tecnica di O Manuale manual
d’espaosizione 5 sviluppo
Exposure time 25 Film processing [ Automatice Automatic
Sp. Attraversato Dist. pezzo sorg. (D) | Dist. aggetto film (d) Penombra Visible Wire n® Lastre n®
Crossed thickness Source piece distan Film object distance Unsharpness Requred Obtained Films n®
5,941,5 mm 54,1 mm 7,4 mm =<0,51mm 0,41 W 13 F.5. W13 F.S. 3
TECNICO II° LIVELLO CONTROLLO QUALITA ISP aR CLIENTE ISPETTORE ALl
Level II° Technician Quality Control mﬁ%nvﬁa Inspection Agency
o IS
MG SsHRIEIDS AR
& £ fa’ﬁl{_{?ja = gl’(l 9 ‘_i' "
L~ NIHY ) :; 5"-2‘.,3(9 D
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. @MﬂLHT’@ Controlli non distruttivi DATA-Date | FOGLIO- Sheet
}&j, i i TEST Via F. Crispi n. 1 - Zona Bassette Sud 48123
Tel 0544 468472 info@qualitytestsrl.com JUsfeia 1
RAPPORTO D’ESAME MAGNETOSCOPICO . MT N Ns. Rif./Our Ref.
MAGNETIC PARTICLE TEST : 10 18047
CLIENTE — Client ORDINE — Order PROGETTO - Project COMMESSA — Job
KASHAGAN FIELD DEVELOPRENT
E RoSETTI MARINO / EXPERIMENTAL PROGRAM-£PC 4 117A10
CLIENTE FINALE - Customer OGGETTO - Object DISEGNO — Drawing P.F.C.—Q.C.P, Fase - Step
; ‘, i KE01-B7-000-8M-Q-QP-
éféﬁfr % e PQR / 0009-000 Rev. AO1 532
CODICE / code PROCEDURA/Pracedure ACCETTABILITA - Acceptance level
ASME V ART 7 Ed, 2015 MT KEO1-B7-000-8M-Q-PR-0010-000 AO01 ASME B31.3 Table 341.3.2
MATERIALE TEMPERATURA DELLE SUPERFICI INTENSITA’ LUMINOSA / Light intensity
Material Surface temperature LUCE BIANCA LUCE NERA
X60 INTERVALLO 5+52°C M >1000 LUX O 1000 yw/cm?
STATO DELLA SUPERFICIE — Surface condition
1 COME SALDATO As welded 1 SPAZZOLATO — Brushed 1 LAVORATO DI MACCHINA — Machined
[0 MOLATO — Ground [0 LAMINATO - Rolled [ GREZZO - Forged
TECNICA DI MAGNETIZZAZIONE / Magnetizzazion tecnics
0 PUNTALI/Prods M GIOGO/Yoke [ SOLENOIDE/Solenoid [J CONDUTTORE CENTRALE/Central conduttor
METODO / Method 1 CONTINUO/Cantinuous ¥ RESIDUQ /Residual
TIPO/magnetization type 0 MAGNETICO/magnetic MIELETTRICO/electric
DIREZIONE DEL CAMPO MAGNETICO/magnetic field direction FILONGITUDINALE/longitudinal
. % SILVER YOKE .
TIPO APPARECCHIO/Type of equipment $.No. 03.230-16 DISTANZA PUNTALI/Pole spacing mm 180mm
TIPO DI CORRENTE/Type current CA INTENSITA/Intesity (Amp) 45kg
MEZZ0 DI ISPEZIONE / Examination medium | UMIDO/Wet | O SECCO/Dry
PARTICELLE UTILIZZATE/Particle Type
POLVERE NERA/Black powder M FLUORESCENTE/Fluorescent O
MARCA TIPO/Mark Type NDT BW2 MARCA TIPO/Mark Type NDT FW1
LOTIO/BACH 7233s LOTTO/BACH U161125s
VERNICE DI CONTRASTO/Contrast Paint | NDT WBLS O CGM VECOPLAST
LOTTO/BACH
SALDATURE CONTROLLATE / Welds Verified
Wps PQR Size Thk Welder Pos
pWPS 01-18 01-18E 2 59 NC61 5G
=
RISULTATI CONFORME ALLA SPECIFICA [ZI NON CONFORME ALLA SPECIFICA D
Result According to specification Non According to specification
TECNICO II° LIVELLO CONTROLLO QUALITA' ISP ﬁE TE ISPETTORE ALl
Level 11° Technician Quality Control éﬁ:parl\mepr.% Inspection Agency
i 4 2ERVICE &
CARDOINOCERA | nesETTEMARISOSPR |\ SR!
Y 0 elding DERL—7"
SRl )\ S v & |—"Ch-Cegpacchl /
L
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Controlli non distruttivi DATA - Date FOGLIO — Sheet
Via F. Crispi n. 1 - Zona Bassette Sud48123 Ravenna
Tel 0544 468472 info@qualitytestsrl.com 09/03/2018 1
RAPPORTO D'ESAME RADIOGRAFICO RTN: Ns. Rif./Our Ref.
RADIOGRAPHIC TEST 25 18047
CLIENTE / Client | ORDINE / Order PROGETTO / Project COMMESSA / Job
RoOSETTIMARINO / B‘?&?Q?&iﬂﬁé‘éﬁ&“ﬁiﬁﬂ 117A10
CLIENTE FINALE /Customer OGGETTO / Object DISEGNO / Dwg P.F.C./Q.C.P. Fase / Step
s y KEO1-B7-000-8M-0-QP-
ﬁf o PQR / 0009-000 Rev, gog 5342
Schizzo Saldatura Diametro Spessore Punzone Posizione Difetto Giudizio Difetto
Sketch Weld Diameter Thikeness Welder Position Defect Judgement Defect
pWPS 01-18 / 2" 5,9 NC 61 0-1 DF A A Porosita / Porosity
PQR 01-18F 1-2 /{ A Aa  Soffiature Tondegglanti
POS. 5G 2-0 / A Rounded blisters
Ab  Tarli/ Worms
B Inclusione di scoria
Slag Inclusion
C Mancanza di fusione
Lack of fusion
D  Mancanza di penetraz.
Troughout penetration
E Cricca / Crack
Ex  Eccesso di penetrazione
Excessive penetration
F Incisione / Undercut
In Insellamento
Root concavity
Sl Slivellamento
Misalignment
W Inclusioni di tungsteno
Tungsyen Inclusion
DF  Difetto film / Film Defect
Giudizio / Judgement
A Accettabile / Acceptable
NR  Riparare / Repair
NX  Ripetere film/Repeat film
RX  Conferma difetto
Confirm the defect
Procedura procedure
ASME IX Schermi Pb 0,10 Campo di densita Pellicola KODAK
KE01-B7-000-8M-Q-PR-0012-000 P03 <higld F;b 0.15 Density range 244 Film type c3 )
Tipo macchina Ry Type machine Ry !
Gammamat SE 75 matricola 916
Sorgente | o O @ | Tecnica -Rx i 20 | 3@ | 40 CLASTM B R
Source RX Iro2 | se7s | RxTecnique 50 sh | 600 70 | Penetrametro
Energia i KV mA ” e o " LG.1 M Lato film film side
Energy 19 '“?‘ﬁ'l—‘_ﬂl e (__j_ "{_'__) A 1‘ e O Lato sorgente Source side
Macchia focale g g . o Esposizione M Film singolo Single film
Focal spot " ‘ QT P it Esposition O Film dopplo Double film
Tempo Min  Sec :T_ﬁ a _’,) "'”_5_ Tecnica di O Manuale manual
d'esposizione sl sviluppo ) .
Exposure time 25 Film processing ¥ Automatico Automatic
Sp. Attraversato Dist. pezzo sorg. (D) | Dist. oggetto film {d) Penombra Visible Wire n® Lastre n°
Crossed thickness Source piece distan Film object distance Unsharpness Requred Obtained Films n*
5,9+¢1,5mm 54,1 mm 7.4 mm «051mm | 04 W13 F.S. W13 F.S. 3
TECNICO I1° LIVELLO CONTROLLO QUALITA' ISPETTORE CLIENTE ISPETTORE A.l.
Level II° Technician Quality Control Company Repr. Inspection Agency
ROSEFT! MARINGSPA
W mgs : . ’-2:?.\ l‘: | Crvicd
il %ﬁ%{éﬂﬁcnﬁr i A \
L , 2 O quds N

Bl a) A 1
W
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N @U AL Controlli non distruttivi DATA - Date FOGLIO — Sheet
£ 3 Via F. Crispi n. 1 - Zona Bassette Sud 48123
b, 50 h
oy TEST ent RaveAnd _ 09/03/2018 4
Tel 0544 468472 info@qualitytestsrl.com
RAPPORTO D'ESAME MAGNETOSCOPICO MTN® Ns. Rif./Our Ref,
MAGNETIC PARTICLE TEST 11 18047
CLIENTE — Client ORDINE — Order PROGETTO — Project COMMESSA — Job
] KASHAGAM FIELD DEVELOPMENT
ROSETTINVARING / EXPERIMENTAL PROGRAM-EFC 4 117A10
CLIENTE FINALE - Customer OGGETTO - Object ‘| DISEGNO — Drawing P.F.C.- Q.C.P. Fase - Step
I rom— KEO1-B7-000-8M-Q-QP-

‘:'f’fé’_é; % M POR / 0009-000 Rev. AO1 53.2

CODICE / code PROCEDURA/Procedure ACCETTABILITA - Acceptance level

ASME V ART 7 Ed. 2015

MT KEQ1-B7-000-8M-Q-PR-0010-000 AQ1

ASME B31.3 Table 341.3.2

MATERIALE TEMPERATURA DELLE SUPERFICI INTENSITA' LUMINOSA / Light intensity
Material Surface temperature LUCE BIANCA LUCE NERA
X60 INTERVALLO 5+52°C M > 1000 LUX O 1000 yW/cm?,
STATO DELLA SUPERFICIE — Surface condition
1 COME SALDATO As welded ¥ SPAZZOLATO — Brushed 0 LAVORATO DI MACCHINA — Machined

O MOLATO - Ground

O LAMINATO - Rolled

[J GREZZO - Forged

TECNICA DI MAGNETIZZAZIONE / Magnetizzazion tecnics

[0 PUNTALI/Prods [ GIOGO/Yoke O SOLENOIDE/Solenoid [0 CONDUTTORE CENTRALE/Central conduttor
METODO / Method [J CONTINUO/Continuous i RESIDUO /Residual
TIPO/magnetization type O MAGNETICO/magnetic WIELETTRICO/electric

DIREZIONE DEL CAMPO MAGNETICO/magnetic field direction

MLONGITUDINALE/longitudinal

SILVER YOKE
TIPO APPARECCHIO/Type of equipment S.No. 03.230-16 DISTANZA PUNTALI/Pole spacing mm 180mm
TIPO DI CORRENTE/Type current CA INTENSITA/Intesity (Amp ) 4,5 kg
MEZZO0 DI ISPEZIONE / Examination medium | ¥ UMIDO/Wet I O Secco/Dry
PARTICELLE UTILIZZATE/Particle Type
POLVERE NERA/Black powder | FLUORESCENTE/Fluorescent O
MARCA TIPO/Mark Type NDT BW2 MARCA TIPO/Mark Type NDT FW1
LOTTO/BACH 7233s LOTTO/BACH U161125s
VERNICE DI CONTRASTO/Contrast Paint | NDT WBLS O CGM VECOPLAST
LOTTO/BACH
SALDATURE CONTROLLATE / Welds Verified
Wps PQR Size Thk Welder Pos

pWPS 01-18 01-18F 2" 5.9 NC61 5G
RISULTAT CONFORME ALLA SPECIFICA [7] | NON CONFORME ALLA SPECIFICA O
Result According to specification Non According to specification
TECNICO II° LIVELLO CONTROLLO QUALITA' ISPETTORE CLIENTE ISPETTORE ALl
Level Il nTechnu:ian Quality Control - Compal%fggw Inspection Agency

T R oy
ROSETI Mgglﬁ\ﬁ:}f.pl’\ \5(H sﬁ”s ) Cs O RIN Vice
= \Weldipg fop. ERY 5 i
LD (‘gfﬁ © ! D Clmatt
& & s ¢

09193/ W/

t vietata la riproduzione parziale del certificato senza l'autorizzazione scritta — Partial reproduction of this certificate must be written authorized
| risultati delle prove si riferiscono unicamente ai particolari esaminati — Test results relate only to the items esamine

Report NDT MT 03 Rev.1
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® clement

TEST REPORT

Element Materials Technology P: +39 0373 89721

Milan S.r.l. F: +39 0373 897200

Via della Pierina 9/11 info.milan@element.com
26013 Crema (CR) element.com

Italy

Pag 1lofl2
Client
Cod, 1737
ROSETTI MARINO S.P.A
VIA TRIESTE, 230
48100 RAVENNA (RA)
Italia
Your ref. : Document : Ddt n. 000063 Date: 08/03/2018
Our ref. : Report : RPR308-1E1R0A18 Date: 04/04/2018
Job : ADC308-1E1R0A18 Date: 09/03/2018

Remarks: PQR 01/18

DIAMETER : 2" - WALL THICKNESS : 5.9mm

CLIENT : NCOC
Project: EPC4
Doc. reference: KEO01-00-000-KD-V-55-0018-000 Rev.C02 + ASME B31.3 / ASME IX ed.2017
Test standard: ASTM E340-15 - ANSI/NACE MR0O175/IS0 15156-2:2015 - UNI EN ISO 6507-1:2006 - ASTM E190-14 - ASTM E23-16b - ASTM EB/EBM-16a
This Report (RPR) contains tests results on the following materials

% Dn Thk
l Ref: | Identification M.aterlal | {(mm) | {(mm) | Remarks
TR
Report signatorles and approval
[[] mird party [] mhird party Third party
Cllent

D Witness D Witness Witness

Digitally signed by Cantoni Luca

Element Materials Teghnology Milan S.r.l.

General conditions:

1. The Customer accepts general conditions and prices fixed by the laboratery te perform the tests,
2, Test results will be communicated only by means of test report except for different contractual agreement.

3. Tests sample will be destroyed 30 days after test except for different written Client request.
4. The spare will be destroyed S0 days after date of recelpt for different written Client request.

5, The test results described In the fallowing test report are referring only to the sample mentioned in It.

6. The date of material receivement Is the sama as tha date of job opening. The date of testing is the same as the date of test report, except for different info.
7. The laboratery has examined the material sampled an supplied by the Client in compliance with standard request,

8, This test report may not b reproduced other than in full except with the prior written approval of the Issuing laboratery,

9. Unlass othenvise agreed, sales terms and conditions (MOD20-1E1R0) will be apply.
Test report: RPR308-1E1R0A18 Date 04/04/2018

D Cimat;i

QG 04/90141
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Element Materials Technology P: +39 0373 89721

eleme n'l: Milan S.r.l. F: +39 0373 897200
Via della Pierina 9/11 info.milan@element.com

26013 Crema (CR) element.com
Italy
Pag 20f12
[Test [Page [Techniclan
Macrographic examination Pag. 3..5 Cristian Piloni
Bend test Pag. 6 Lulgl Vallati
Hardness test Pag. 7..9 Cristian Pllonl
Charpy impact test Pag. 10 Nicolas Vailati
Tensile test Pag. 11..12  Luigl Vallati
ETTHM
o INA Serfi
/Mw IR
D. Cimatti
06/ ol) 2o 4
Technician signatorles
Digitally signed by Digitally signed by Digitally signed by
Cristian Piloni Luigi Vailati Nicolas Vailati
Element Materials Element Materials Element Materials
Technology Milan S.r.l. Technology Milan S.r.l. Technology Milan S.r.l.
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Element Materials Technology P: +39 0373 89721

- Milan S.r.l. F: +39 0373 897200
element

info.milan@element.com

26013 Crema (CR) element.com
Italy
TEST REPORT
MACROGRAPHIC EXAMINATION Pag 3ofl2

General info
Test start - Test finish 04/04/2018 - 04/04/2018
MIF reference (Lab) 973A18
Client reference PQR 01/18
Identification of specimen (Lab) 973 MC 1
Material Side A : API 5L X60

Side B : API 5L Gr.B
Position T WM Full thk h12
Test standard ASTM E340-15
Equipments

(Inv.N°1961) PHOTOCAMERA
Test properties
Etching Ammonium Persulfate

Side A R . - ‘ Side B

Magnification: ~2,5X

Result

Test specimen has been examined at low magnification (10x) with and without etching.
The results of this exam, didn't show the presence of imperfections or defects in weld metal.

/4
A
)

AN
ARINA Seryids sha
RS I A

D. Ci&tft;{;/ fﬂf

8 b

Test report: RPR308-1E1R0A18 Date 04/04/2018
MOD25-4E2R0
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Element Materials Technology P: +39 0373 89721

¥ Milan S.r.l. F: +39 0373 897200
e]emeﬂt Vil:gellar Pierina 9/11

info.milan@element.com

26013 Crema (CR) element.com
Italy
TEST REPORT
MACROGRAPHIC EXAMINATION Pag 4o0fl2
General info
Test start - Test finish 04/04/2018 - 04/04/2018
MIF reference (Lab) 973A18
Client reference PQR 01/18
Identification of specimen (Lab) 973 MC 2
Material S!de A : API 5L X60
Side B : API 5L Gr.B

Position T WM Full thk h3
Test standard ASTM E340-15
Equipments
(Inv.N°1961) PHOTOCAMERA
Test properties
Etching Ammonium Persulfate

Magnification: ~2.5X
Result

Test specimen has been examined at low magnification (10x) with and without etching.
The results of this exam, didn't show the presence of imperfections or defects in weld metal.

-~ INA Servie pa
|S SERV}AZ /Z.R.L. Y R
den'nlsnmto laliafflefla Saldature I Vgim?tti s
tt ncaricato . : y]
|Spe or, ba C(] ’ ,J[L\I Rﬂﬁd/

Test report: RPR308-1E1R0A18 Date 04/04/2018 4
MOD25-4E2R0
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Element Materials Technology P: +39 0373 89721

- Milan S.r.l. F: +39 0373 897200
elel Ileﬂt Vilaacr;ellar Pierina 9/11

info.milan@element.com

26013 Crema (CR) element.com
Italy
TEST REPORT
MACROGRAPHIC EXAMINATION Pag 5o0fl2
General Info
Test start - Test finish 04/04/2018 - 04/04/2018
MIF reference (Lab) 973A18
Client reference PQR 01/18
Identification of specimen (Lab) 973 MC 3
istatisl Side A : API 5L X60
Side B : API 5L Gr.B
Position T WM Full thk hé
Test standard ASTM E340-15
Equipments
(Inv.N°1961) PHOTOCAMERA
Test properties
Etching Ammonium Persulfate
Magnification: ~2,5X
Result

Test specimen has been examined at low magnification (10x) with and without etching.
The results of this exam, didn't show the presence of imperfections or defects in weld metal.

1

Test report: RPR308-1E1R0A18 Date 04/04/2018
MOD25-4E2R0
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® clement

Element Materials Technology P: +39 0373 89721

Milan S.r.l.

Via della Pierina 9/11
26013 Crema (CR)
Italy

F: +39 0373 897200
info.milan@element.com
element.com

TEST REPORT
BEND TEST Pag 60f12
General info
Test start - Test finish 04/04/2018 - 04/04/2018
MIF reference (Lab) 973A18
Client reference PQR 01/18
. Side A : API 5L X60
Msearal Side B : API 5L Gr.B
Test standard ASTM E190-14
Equipments
(Inv.N®1102) CALIPER - (Inv.N°1123) BEND MACHINE
Test parameters
Jig (mm) 25
Rollers distance (mm) 41
Angle (°) 180
Method FORMER
Results
Ref.Lab. il Type Position Dimensions LO Elongation Results
(°C) (mm) (mm) (%)
973PI1 20 TFBB (Transverse T Face Bend h2 20.03 x 5.93 No defect
face bend)
973 PI 2 20 TRBB (Transverse T Root Bend h4 20.01 x 5.94 No defect
root bend)
973 PI3 20 TFBB (Transverse T Face Bend h8 20.01 x 5.96 No defect
face bend)
973 P14 20 TRBB (Transverse T Root Bend h10 20.02 x 5.97 No defect
root bend)
SETT
D. G&&nacchi
@" YRINA Seryifes s
- w LR ;
1S SERWCE s.r.L.

a‘ ella Saldaturs
il

R

Test report: RPR308-1E1R0A18 Date 04/04/2018 i

MOD25-8BE2R0
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Element Materials Technology P:+39 0373 89721

el em e I'lt Milan S.r.. F: +30 0373 897200
Via della Pierina 9/11 info.milan@element.com

26013 Crema (CR) element.com
ltaly
TEST REPORT
HARDNESS TEST Pag 7of12
General info
Test start - Test finish 04/04/2018 - 04/04/2018
MIF reference (Lab) 973A18
Client reference PQR 01/18
Identification of specimen (Lab) 973 MC 1
Material Side A : API 5L X60
Side B : API 5L Gr.B
Position T WM Full thk h12
ANSI/NACE MR0175/1IS0O 15156-2:2015 + UNI EN ISO
Test standard 6507-1:2006

Equipments
(Inv.N°9) HARDNESS TESTING MACHINE

Results

1,5+ 0.5 mm
T \ ' I 3
TR i 4’ ****************** s able
CI. .
1.0 mm
Side A T . & 0-—:: ------------------------ = Side B
1.0 mm
12 19
s i S e e R e e .
e
1501 1,505 mm .
Cap Root
Ne Value Ne Value Ne Value
HV10 HViO0 HV10
1 179.0 9 187.0 12 155.0
2 174.0 10 181.0 13 185.0
3 169.0 11 174.0 14 187.0
4 158.0 i5 146.0
5 155.0 16 144.0
6 159.0 17 152.0
7 179.0 18 160.0
8 167.0 19 153.0
Min 144.0
Max 187.0

Required: : <248 HV10

((R O\ RINA Servigey/s

RCE s.RrL », R
dell 1ls1t§ut§ IEta j ! de!la fgldaturc = Vgl ml?t i
carica . Fodl
lsf?ﬂztteo Cr; fubba oé / OZ/ /Oj/

Test report: RPR308-1E1R0A18 Date 04/04/2018 ¢
MOD25-3E2R0
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Element Materials Technology P:+39 0373 89721

el em en-t Milan S.r.l. F: +30 0373 897200
Via della Pierina 9/11 info.milan@element.com

26013 Crema (CR) element.com

Italy
TEST REPORT

HARDNESS TEST Pag 8ofl2
General info
Test start - Test finish 04/04/2018 - 04/04/2018
MIF reference (Lab) 973A18
Client reference PQR 01/18
Identification of specimen (Lab) 973 MC 2
: Side A : API 5L X60
Material Side B : API 5L Gr.B
Position T WM Full thk h3
ANSI/NACE MR0175/IS0O 15156-2:2015 + UNI EN ISO

Test standard 6507-1:2006

Equipments
(Inv.N°9) HARDNESS TESTING MACHINE

Results

1.5+ 0.5 mm
3. | L g
—emlemrem sy noee e e e e e s s e L e e -
3\
\ \-’ E
1.0 mm |
Side A —-—'—'—-—'—'-'-'--—---—-—In--- + Q-j‘- ------------------------ = Side B
1.0 mm
4 19
R = —| —————————————————————— . ok
—
1501 1.5+0.5 mm ]
Cap Root
Ne Value Ne Value Ne Value
HV10 HV10 HV10
1 184.0 9 180.0 12 194.0
2 190.0 10 165.0 13 168.0
3 188.0 11 151.0 14 165.0
4 185.0 15 154.0
5 169.0 16 156.0
6 156.0 17 170.0
7 197.0 18 175.0
8 196.0 19 166.0
Min 151.0
Max 197.0

Required: : <248 HV10

SpA

dell'lstituto It ¥y /2

spetlopg <'L".'|VF1C'I'-T(? - & pi '
'I'f\/f'ﬁ; /o Carrubba D. Clmﬁatl ﬁ4} f)/dj
0 YAPRZ01B 1L

Test report: RPR308-1E1R0A18 Date 04/04/2018
MOD25-3E2R0
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TEST REPORT

Element Materials Technology P: +39 0373 89721

Milan S.r.l. F: +39 0373 897200

Via della Pierina 9/11 info.milan@element.com
26013 Crema (CR) element.com

Italy

HARDNESS TEST

General Info

Test start - Test finish

MIF reference (Lab)

Client reference

Identification of specimen (Lab)

Material
Position
Test standard

Equipments
(Inv.N°9) HARDNESS TESTING MACHINE

Results

Pag 90ofl2

04/04/2018 - 04/04/2018

973A18

PQR 01/18

973 MC 3

Side A : API 5L X60

Side B : API 5L Gr.B

T WM Full thk hé

ANSI/NACE MR0175/1S0 15156-2:2015 + UNI EN ISO
6507-1:2006

1.5+ 0.5 mm
1 \{Ee l ]
B Lt s ——0} 4 TARERS. SEnhinbi ik Ay | i S ==
1.0 mm
Sidad [ 4 Wt e | e Side B
1.0 mm
1z : 19
B it S s 1 ----------- 9\ A R e R =
S |
IS01 1.5+ 0.5 mm e
Cap Root
Ne Value Ne Value Ne Value
HV10 HV10 HV10
1 156.0 9 173.0 12 158.0
2 159.0 10 154.0 13 162.0
3 161.0 11 163.0 14 168.0
4 164.0 i5 148.0
5 167.0 16 147.0
6 169.0 17 171.0
7 172.0 18 167.0
8 1800 | 19 163.0
Min 147.0
Max 180.0
Requlred: : <248 HV10

DY
i/

B Clmattl

x?[/

Test report: RPR308-1E1R0A18 Date 04/04/2018
MOD25-3E2R0
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Element Materials Technology P:+39 0373 89721

Milan S.r.l. F: +39 0373 897200
Via della Pierina 9/11 info.milan@element.com
26013 Crema (CR) element.com
Italy
TEST REPORT
CHARPY IMPACT TEST Pag 100f12
General info
Test start - Test finish 04/04/2018 - 04/04/2018
MIF reference (Lab) 973A18
Client reference PQR 01/18
; Side A : API 5L X60
Material Side B : API 5L Gr.B
Test standard ASTM E23-16b
Equipments

(Inv.N°1102) CALIPER - (Inv.N®1156) CHARPY IMPACT 450 - (Inv.N°1806) CRYOSTAT
Specimen informations

Notch Kv8
Test parameters
Nominal energy of test machine (J) 450
Results
i3 = Dimensions A B Cc Average
Lab Id. Position
(°C) (mm) L.exp L.exp L.exp L.exp
Value (2) Fim) Value (J) (i) Value (1) (mm) Value (1) fmm)
973RE1 |-57.1 | TWMhio-11 | 10.0 x 3.33 55 1.69 44 1.47 52 1.79 50 1.65
973RE2 |-57.1| TFL(A)h1-2 |10.0x 3.33 57 1.73 30 1.31 46 1.68 44 1.57
973 RE3 | -57.1 | TFL(B) h10-11 | 10.0 x 3.33 33 1.31 34 1.39 7 1.83 25 1,51
973 RE4 |-57.1 | TFL (A)+2 hi-2 | 10.0 x 3.33 21 1.13 29 1.32 21 1.02 24 1.16
973RES |-57.1| 1Tk (Bi“le h10- 1 40.0x3.33 58 1.71 61 1.75 53 1.70 57 1.72

Note

Value required for API 5L X60 dimensions 10 x 10 : Minimum 16 J , Average 20 ],
for dimensions 10 x 3,33 : Minimum 5], Average 7]

Value required for API 51 Gr.B dimensions 10 x 10 : Minimum 14 ] , Average 18 ],
for dimensions 10 x 3,33 : Minimum 4 ] , Average 5]

Test temperature :

for full size specimen -46° ;

for subsize specimen reduced in compliance with ASME B31.3:2016 table 323.3.4

A

A
fp s g
)
\,_‘,;

INA. Ser 1 Sp.‘-\\
w [JR
D. Cimatti

04 ot /247

Test report: RPR308-1E1R0A18 Date 04/04/2018

MOD25-12E2R0
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Element Materials Technology P:+39 0373 89721

e]_emen't Milan S.r.. F: +39 0373 897200
Via della Pierina 9/11 info.milan@element.com

26013 Crema (CR) element.com
Italy
TEST REPORT
TENSILE TEST Pag 11of12
General info
Test start - Test finish 04/04/2018 - 04/04/2018
MIF reference (Lab) 973A18
Client reference PQR 01/18
Identification of specimen (Lab) 973TR 1
y Side A : API 5L X60
Material Side B : API 5L Gr.B
Position T WM Full thk h12
Test standard ASTM E8/E8M-16a
Equipments

(Inv.N°1102) CALIPER - (Inv.N°1153) UNIVERSAL MACHINE QUASAR 600 - (Inv.N°1161) EXTENSOMETER
Specimen informations

Type Prismatic

Width (mm) 19.03

Thickness (mm) 5.03

Section (mm2) 95.72

Test parameters

Temperature (°C) 20.0

Results Required
Rp0.2% (N/mm?2) 420.0 =241
Rm (N/mm?2) 551.0 =413
Note

Broken out of weld (Side B)
Rp% determined by offset method - A% = determined after fracture - Values rounded to the nearest.
Speed of testing: method A - during yielding: 8 MPa/sec - after yielding: 0.25mm/mm/min

600.0

5400
4800
4200
[ N T V0 W N N S |
300.0

2400

Sollecitazione [Nimm=)

180.0

(- RN WS SR SRS SN SUMOS. S S—. S 1 S

600 11—

00l ; ; : é é ; a ;
0 10000 20000
Deformazione 1 (pm)

TINA Servige(sh

IS SERVIEE SR\ e =R
sarisns e 0. cimatti 00/ / 90/

Test report: RPR308-1E1R0A18 Date 04/04/20
MOD25-10E2R0
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TEST REPORT

Element Materials Technology P: +39 0373 89721
Milan S.r.l. F: +39 0373 897200

Via della Pierina 9/11 info.milan@element.com
26013 Crema (CR) element.com

Italy

General Info

Test start - Test finish

MIF reference (Lab)

Client reference

Identification of specimen (Lab)

Material

Position
Test standard

Equipments

TENSILE TEST

04/04/2018 - 04/04/2018
973A18

PQR 01/18

973 TR 2

Side A : API 5L X60

Side B : API 5L Gr.B

T WM Full thk hé

ASTM E8/EBM-16a

Pag 120f12

(Inv.N°1102) CALIPER - (Inv.N°1153) UNIVERSAL MACHINE QUASAR 600 - (Inv.N°1161) EXTENSOMETER

Specimen informations
Type

Width (mm)

Thickness (mm)
Section (mm?2)

Test parameters
Temperature (°C)
Results

Rp0.2% (N/mm?2)

Rm (N/mm2)

Note

Broken out of weld (Side B)

Rp% determined by offset method - A% = determined after fracture - Values rounded to the nearest.

Prismatic
19.02
5.13
97.57

20.0

Required
=241
=413

416.0
519.0

Speed of testing: method A - during vielding: 8 MPa/sec - after yielding: 0.25mm/mm/min

€00.0

5400

480.0

420.0

360.0

300.0

2400

Sollecitazione (N'mm?)

180.0

1200

€0.0

0.0

0250 78500

Deformazione 1 (pum)

INA Servic

[
D.\J(‘\Z!imati:i 04 /0/)/204/

Test report: RPR308-1E1R0A18 Date 04/0
MOD25-10E2R0
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| ROSETTI MARINO

PQR N°

02/18 Rev. 1

PROCEDURE QUALIFICATION RECORD

Sheet: 1

Of. 2

Prepared by: MDP

Date: 04/04/2018

MANUFACTURER ROSETTI MARINO SPA
WPS N° 02/18 Rev. 2 DATE: 01/03/2018
WELDING PROCESS(ES): GTAW - SMAW
TYPES: MANUAL
75728°
. Bl N

e S

L

1 b 1!

.11 ;

+ [} E
15+08 mm 4-5 mm
BASE METAL POSTWELD HEAT TREATMENT
Material Specification: APl 5L to AP! 5L Temperature: /
Type or grade: Gr. B to X80 Time: /
P .Number, Group N. P-no. 1 Gr. Nr. 1to P-no. 1Gr. Nr. 2
Thickness of Test Coupon: 5,9 mm (machined from w. thk. Other /
8,74 Gr. B, from 11,1 X60)
Diameter of Test Coupor: 2" (60,3 mm)
. Heat No. 40238 (Gr. B) Percent composition
Other. Heat No. 112855 (X60) GAS Gas(es) (Mixture) Flow rate
FILLER METALS GTAW SMAW Shielding Ar 99,999 12 /1"
SFA Specification AS5.18 A5.1 Shielding N.A. N.A. N.A.
AWS Classification ER70S-3 E7018-TH4R Backing (*) None - -
Filler Metal F-No 6 4 ELECTRICAL CHARACTERISTICS
Weld Metal Analysis A-No. 1 1 Cumrent | DC
Size of Eiller Metal (mm) 24 2,5 Polarity | SP (GTAW) ; RP (SMAW)
. . 88-99 A (GTAW), 11-13 V(GTAW);

Deposited Weld Melal. 2,5mm 3,4 mm Amps. 6478 A (SMAW) Volts 2123 V (SMAW)

Filler metal make:

ESAB OK TIGROD 12.60 (GTAW);
OERLIKON TENAX 355 DRY (SMAW)

Tungsten Electrode Size

24 mm

) Rod {ot No. PVYR47054102 ) . . 0,82-1,03 kM/mm {(GTAW} ;
Othier: | glectrode lot No. 347161003 (@ 2,5 mm) Other: | Heatinput: 4 77 5 90 kitmm (SMAW)
POSITION TECHNIQUE
" 40-50 mm/min (GTAW);
Position of Groove 5G Travel speed 65-95 mm/min (SMAW))
Weld progression {Uphill, Downhill) | Uphill String or Weave Bead STRING (Max 10mm — GTAW,
Max. 8 mm SMAW)
Oscillation N.A.
Other / Multipass or single pass {per side) | Single (GTAW} )
MULTIPASS (SMAW)
Single or multiple electrodes Single (each process}
PREHEAT
Preheal temperalurs: 20°C Heat input calculation with coefficient 0,6 for GTAW, 0,8 for
interpass temperalure: 250°C Other | cpraw
Other .

MDO-WLD-21 rev, 00
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E ROSETTI MARINO S S
Sheet: 2 Of: 2
PROCEDURE QUALIFICATION RECORD Prepared by: MDP | Date: 04/04/2018
SPECIMEN No. WIDTH | THICKNESS AREA Rp0,2% ULTIMATE UNIT TYPE OF FAILURE & LOCATION
(mm) (mm) (mmz) N/mm2 STRESS
N/mm2
Transverse 1,+20°C | 19.01 5.11 97.14 384.0 541.0 Ductile, broken out of weld (side API 5L Gr. B)
Transverse 2,+20°C | 19.02 5.02 95.48 377.0 508.0 Ductile, broken out of weld (side API 5L Gr. B)
TOUGHNESS TESTS
o B SPECIMEN | TEST IMPACT VALUES DROP WEIGHT
SIZE TEMP. 9
LOCATION | TYPE i st |ML| Laterayexp, |Break | Ne:
(mm) (°C) : S - BREAK
singles Av. [ AR
h10-11 wm Kv8 3,33x10 -57,1 | 50 | 45 | 23 | 39 - - | 1.63] 159|110 - -
h1-2 FL side X60 Kvs 3,33x10 -57,1 37 | 48 | 43 | 43 - - | 131 1.44| 1.31 - -
h10-11 FL side Gr. B KV8 3,33x10 -57,1 28 | 43 | 61 | 44 - - | 1.27 | 1.40| 1.73 - -
h1-12 | FL+2side X60 | Kv8 39310 | 57 |28 [543 | . |125|198] 193 - :
posgy | FLESOOCE | oy gawere || ey | FAL S IOGMRA L L s |agrilioee| - :
GUIDED BEND TEST
TYPE & FIGURE No. RESULT
No. 2 transverse face bend test Satisfactory
No. 2 transverse root bend test Satisfactory
FILLET WELD
Result - Satisfactory | Yes. N.A. No N.A. | Penetration into Parent Metal, | Yes M.A. No. N.A.
Macro — Results N.A.
OTHER TESTS
VISUAL EXAMINATION: Satisfactory, see report VDR 02/18
MT EXAMINATION Satisfactory, see report MT12-18047, 13-18047, 14-18047, 15-18047, 16-18047,
16-18047
Type of test MACROGRAPHIC EXAMINATION 3 Sections, Satisfactory (h12, h3, h6)
RADIOGRAPHIC EXAMINATION Satisfactory, see report RT26-18047, 27-18047, 34-18047, 35-18047, 36-18047,
37-18047
Hardness HV 10 Satisfactory ,see report RPR323-1E1R0A18 of 04th-042018 (max 195 HV10)
Welder's Name Portas Maurizio (Coupon A, B, D, F) ; Clock No. Stamp No. | NC61;
Serinelli Antonio (Coupon C); AX83;
Greco Alessandro (Coupon E) NC535
Test conducted by | Element Materials Technology Milan S.r.I. Test Report No. RPR323-1E1R0A18 of 04th-042018

We certify that the statements in this record are correct and that the test welds were prepared, welded and tested in accordance with the
requirements of ASME IX Ed. 2017, ASME B31.3:2016 & KE01-00-000-KD-V-55-0018-000 Rev. C02

Date: 04th/04/2018 Manufacturer:

By: ROSETTI MARMN
W

= B

MDO-WLD-21 rev. 00
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&KCOI

AS-RUN PARAMETER SHEET

pWPS 02/18

PQR 02/18

Coupon Nr. 02/18A

ﬁﬂSETTI 5
ARINO s tart 07-03-2018 | e 1 of 1
“% _ |Finish 07-03-2018 S =9
REFERENCE CODE AND PROJECT SPECIFICATIONS:ASME IX + ASME B31.3 Chapter IX + KE01-00-000-KD-V-$S-0018-000 Rev. C02
Welder Name(s): Portas Maurizio Welder Id No(s): NCé1
Welding Process(es): GTAW - SMAW Type(s): MANUAL
Welding Position: 5G Prdﬁression: Uphill
Base Materials: API 5L Gr. B ; API 5L X60 Th?ckness' 5,9 mm (machined from 8,74 mm, gr. B, from 11,1 mm X&0) |Diameter: 2"
Heat No(s): 40238 (AP1 5L Gr. B} ; 112855 (AP! 5L X60) Joint Type: Single V butt weld
WELD PREPARATION: ] WELDING SEQUENCE / PASS LOCATION: WELDING CONSUMABLES: GAS:
LAYER: | DIA; BATCH NO: SUPPLIER & TYPE: Shielding Gas: Argon for GTAW Process
Root 2,4 PVR47054102 ESAB OK TIGROD 12.60 Composition: 99,995%
. 75%a5 R Hot Pass 2,5 347161003 OERLIKON TENAX 358 DRY Flow: 12 LPM
— — Cap 2,5 347161003 OERLIKON TENAX 358 DRY Gas Backing: None
3 k Flow: 2
E h 31 ) Gas Size Nozzle: 10mm
—i , . B Tungsten Type: EW Th 2,SFA 5.12 2.4mm Dia
15x08mm | 45 mm 02 Content of Back Purge: -
LED Max Weld Bead Width; String or Weave: No of Passes: Multiple or Single Electrodes:
10 mm STRING MULTIPLE SINGLE
Preheat *C: Preheat Method: Max Interpass Temperature: Check / Control Method: Heat Treatment Required Holding Temperature-*C |Holding Time °¢’ Heating Rate °C - Cooling Rate °C
20 Propane torch 250°C CONTACT DIGITAL THERMOMETHER NA NA NA NA NA
WELDING PARAMETERS
; Current : S
Side Voltage . Arc Thermal
No. Layer | Welding Pass lfg: £ RLLER METAL Electrode Amperage Range Bead Length Arc Time Welding Speed Range R;ezt{l;_g;:‘tm) Efficieny Factor Interpass REMARKS
(For2 | No, | Process : : Polarity Range (mm) (Seconds) (Cm/Min) g1 As per EN 1011-1 Temperature °C
Welders) : Mm ; ; sl Average (Kjimm)
AWS Spec. B -Min Max Av. Min Max Av. : : .
NC61 1 GTAW 1 = ER70S-3 24 DC-SP 93 97 95 11 13 12,0 N.A. N.A, 5,0 0,82 0,60 25 - Manual monitoring
NCB1 2 | smaw | 2 = E7018-1H4R 25 DC-RP 66 72 69 21 23 | 220 NA. NA. 8,5 0,86 0,80 100 Root pass deposit: 3 mm
NC61 3 SMAW 3 = E7018-1H4R 2,5 DC-RP 67 78 72,5 21 23 22,0 N.A. N.A. 8,5 0,80 0,80 250
NC8&1 3 SMAW 4 = E7018-1H4R 25 DC-RP 67 78 72,5 21 23 22,0 N.A. N.A, 9,0 0,85 _0,80 210
SIGNED BY KCOlI R_E.PRESENTATIVE:_ SIGNEﬁ BY CLIENT REPR 1 . TIVE: SIGNED BY kCOI THIRD PARﬁ REPRESENTATIVE: : SHIGNED BY CLIENT THIRD PARTY REPRESENTATIVE:
- Ry : : =
Name: ; Name: ‘l 3e l—_ﬁ\ s ) Name: ) . Name:
ROSET 11 MAT 5 v AR i
Signature: et —_— Signature: = SER i Signature: § Signature;
e \ . ] D g,
D. Cenacth [ f’ B , 7
Date: 0)2-/2.?/&? Date: 08|03 %‘A * Date: Of/%- b} ‘Zf}/jf Date:
- v g B OF25%




&KCOI

AS-RUN PARAMETER SHEET

pWPS 02/18

PQR 02/18

ROSETTI Coupon Nr. 02/18B
MARINO Date: | Start 07-03-2018 =
2% |Finish 07-03-2018 sger 1 ef
REFERENCE CODE AND PROJECT SPECIFICATIONS:ASME IX + ASME B31.3 Chapter IX + KE01-00-000-KD-V-55-0018-000 Rev. C02
Welder Name(s): Portas Maurizio Welder Id No(s): NC61
Welding Process(es): GTAW - SMAW Type(s): MANUAL
Welding Position: 5G Progression: Uphill
Base Materials: API 5L Gr. B ; API 5L X60 TE? = 5,9 mm (machined from 8,74 mm, gr. B, from 11,1 mm X60) |Diameier: 2"
Heat No(s): 40238 (API 5L Gr. B) ; 112855 (API 5L X60) Joint Type: Single V butt weld
WELD:PREPARATION: WELDING SEQUENCE / PASS LOCATION: WELDING CONSUMABLES: — GAS:
LAYER: DIA: BATCH NO: SUPPLIER & TYPE: Shielding Gas: Argon for GTAW Process
Root 2.4 PVR47054102 ESAB OK TIGROD 12.60 Composition: 99,995%
. Hot Pass 25 347161003 OERLIKON TENAX 35S DRY Flow: 12 LPM
—f Cap 2.5 347161003 OERLIKON TENAX 35S DRY Gas Backing: Nora
f\ Flow: &
| Gas Size Nozzle: 10mm
! L Tungsten Type: EW Th 2,SFA 5.12 2.4mm Dia
1508 mm 45 mm 02 Content of Back Purge: -
Max Weld Bead Width: String or Weave: No of Passes: Multiple or Single Electrodes:
10 mm STRING MULTIPLE SINGLE
Preheat °C: Preheat Method: Max Interpass Temperature: Check / Control Method: Heat Treatment Required Holding Temperature °C |Holding Time *c Heating Rate °C Cooling Rate °C
20 Propane torch 250°C CONTACT DIGITAL THERMOMETHER NA NA NA NA NA
WELDING PARAMETERS
: = Current :
- Side ; : Voltage Arc Thermal -
No. | Layer | Welding | "T"',ff : FILLER METAL Electrode Amperage Rerge Boad Length | ArcTime | Walding Speed Rangs R;;ezt(mr'fm) Efficieny Faclor Interpass FEN RS
(For2 No. | Process i : Polarity Range (mm) (Seconds) ~(Cm/Min) ,fvem‘g = As per EN 1011-1 Temperature °C .
Welders) Min Max Av. Min Max AV. - (Kjfmm}
AWS:Spec. Dia. mm
NC61 1 GTAW 1 = ER70S-3 24 DC-SP 93 97 95 1 13 12,0 N.A. N.A. 4,5 0,91 0,60 25 - Manual monitoring
NC61 > | smaw | 2 = E7018-1H4R 25 DC-RP 65 72 | 685 21 23 | 220 N.A. NA. 6.5 0,83 0,60 100 Root pass deposit: 3 mm
NC8&1 3 SMAW 3 = E7018-1H4R 25 DC-RP 70 75 72,5 21 23 22,0 N.A. N.A. 7.5 0,77 0,60 250
NC61 3 SMAW 4 = E7018-1H4R 25 DC-RP 70 75 72,5 21 23 22,0 N.A. N.A. 7.5 0,77 0,60 210

SIGNED BY KCOI REPRESENTATIVE: SIGNED-BY CLIENT REPWI\E: SIGNED BY KCOI THIRD PARTY REPRESENTATIVE: “|siGNED BY CLIENT THIRD PARTY REPRESENTATIVE:
: Ha o : 5 -
Name: “IName: [ - 4 e Name: Iy Name:
SRS i\ R ices Sy
Signature: Signature: _o SERVI Signature: : Signature:
¢ |
Date: Date: 08 [9 /kg Date: O‘?/O 5/ ZOMJ Date:
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&KCOI

AS-RUN PARAMETER SHEET

pWPS 02/18

PQR 02/18

ROSETTI Coupon Nr. 02/18C
MARINO —[Start 07-03-2018 m—
Pale | Finish 07-03-2018 FPage: 1ef_t
REFERENCE CODE AND PROJECT SPECIFICATIONS:ASME IX + ASME B31.3 Chapter IX + KE01-00-000-KD-V-SS-0018-000 Rev. C02
Welder Name(s): ‘|Serinelli Antonio Welder Id No(s): AX83
Welding Process(es): GTAW - SMAW Type(s): MANUAL
Welding Position: |56 PRy or |Uphill
Base Malerials: API 5L Gr. B ; API 5L X60 :’;?gkﬂgss‘ 5,9 mm (machined from 8,74 mm, gr. B, from 11,1 mm X60) [Diameter: o
Heat No(s): 40238 (API 5L Gr. B) ; 112855 (API 5L X60) T Single V butt weld
WELD PREPARATION: WELDING SEQUENCE / PASS LOCATION: WELDING CONSUMABLES: GAS: :
LAYER: | DIA: BATGH NO: SUPPLIER & TYPE: Shielding Gas: TArgon for GTAW Process
Root 2,4 PVR47054102 ESAB OK TIGROD 12.60 Composition: ~ 199,996%
i Hot Pass 25 347161003 OERLIKON TENAX 358 DRY Flow: 12 LPM
5‘3-— { Cap 2.5 347161003 OERLIKON TENAX 35S DRY Gas Backing; None
5 Flow: B
lg |‘ ) Gas Size Nozzle: 10mm
I 2 : 1 i Tungsten Type: EW Th 2,SFA 5.12 2.4mm Dia
1,5+ 0.8 mm i ; 45 mm e 02 Content of Back Purge: -
L

i

Max Weld Bead Width:

-|String or Weave:

No of Passes:

Multiple or Single Electrodes:

10 mm

STRING

MULTIPLE

SINGLE

Preheat °C: — Preheat Method: Max Interpass Temperature: “{Check / Cantral Method: Heat Treatment Required Holding Temperature C |Halding Time °c Heating Rate °C - Cooling Rate °C
20 1 Propane torch 250°C CONTACT DIGITAL THERMOMETHER NA NA NA NA NA
WELDING PARAMETERS
= Current
Side Voltage — Arc Thermal
No. Layer | Welding Pass l::l;': k FILLER METAL Electrode .Afrépera_gg Range Bead Length Arc Time Welding Speed Range Ra?\ezg (IQ'I:‘)rl::m} Efficieny Factor Interpass REMARKS
(For2 | No. | Process g Polarity ange (mm) (Seconds) (Cm/Min) geNA ~ As per EN 1014-1 Temperature °C
Welders) | L : M MeC AV | Min | Wax | A Ruerae {Kgfmm) :
: AWS Spec. Dia. mm | : =
AX83 1 GTAW 1 = ER70S-3 2.4 DC-SP 92 99 95,5 11 13 12,0 N.A. N.A. 4,0 1,03 0,60 25 - Manual monitoring
AX83 2 SMAW | 2 = E7018-1H4R 25 DC-RP 64 72 68 21 23 22,0 N.A. N.A. 8,0 0,90 0,80 130 Root pass deposit: 3 mm
AX83 3 SMAW 3 = E7018-1H4R 2,5 DC-RP 68 7 72,5 21 23 22,0 N.A. N.A. 8,5 0,90 0,80 250
AX83 3 SMAW 4 = E7018-1H4R 2,5 68 77 72,5 21 23 22,0 N.A. N.A. 9,0 0,85 200

DC-RP

0,80

SIGNED BY KCOI REPRESENTATIVE: SIGNED BY CLIENT-R 1 - |SIGNED BY KCOI THIRD PARTY REPRESENTATIVE: SIGNED BY CLIENT THIRD PARTY REPRESENTATIVE:
Name: . - ] Name: Name: Name:
Signature: Signature: Signature: DR 2 Signature:
Date: p P /9] / 4 ‘P Date: Date: OJ } Oj}?_mg Date:
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& KCOI

AS-RUN PARAMETER SHEET

pWPS 02/18

PQR 02/18

= E7018-1H4R

. 02/18D
EIOSETTI Coupon Nr
ARINO e Start 07-03-2018 e
" [Finish 07-03-2018 = 1_of 1
REFERENCE CODE AND PROJECT SPECIFICATIONS:ASME IX + ASME B31.3 Chapter IX + KE01-00-000-KD-V-SS-0018-000 Rev. C02
Welder Name(s): Portas Maurizio Welder Id No(s): NC61
Welding Process(es): GTAW - SMAW Type(s): MANUAL
Welding Position: 5G Progression: Uphill
Base Materials: API 5L Gr. B ; API 5L X60 Thickness: 5,9 mm (machined from 8,74 mm, gr. B, from 11,1 mm X60) [Diameter: 2"
Heat No(s): _ 40238 (AP1 5L Gr. B) ; 112855 (API 5L X60) Joint Type: Single V butt weld
WELD PREPARATION: WELDING SEQUENCE / PASS LOCATION: WELDING CONSUMABLES: ~|GAS: :
LAYER: | DIA: BATCH NO: SUPPLIER & TYPE: Shielding Gas: Argon for GTAW Process
Raot 24 PVR47054102 ESAB OK TIGROD 12.60 Composition: 99,995%
| 75%25° R Hot Pass - 2,5 347161003 OERLIKON TENAX 35S DRY Flow: 12 LPM
— Cap 2,5 347161003 OERLIKON TENAX 358 DRY Gas Backing: None
7;\ = Flow: A
Li, Gas Size Nozzle: 10mm
¥ { E Tungsten Type: EW Th 2,SFA 5.12 2.4mm Dia
15+ 08mm’ 3 3 45 mm 02 Content of Back Purge: »
R Max Weld Bead Width; String or Weave: No of Passes: [Multiple or Single Electrodes:
10 mm STRING MULTIPLE |SINGLE
Preheat °C ! Preheat Method: Max Interpass Temperature: Check / Control Method: Heat Treatment Required Holding Temperature °C |Holding Time °c “|Heating Rate °C Cooling Rate °C
20 Propane torch 250°C CONTACT DIGITAL THERMOMETHER NA NA NA NA NA
WELDING PARAMETERS
e Current ;
Side Voltage Arc Thermal
No. Layer | Welding Pass I.Tahy'? r FILLER METAL Electrode Amperage Range Bead Length Arc Time Welding Speed Range Raﬂezt(lg?;;tm)_ : — Efficieny Factor Interpass REMARKS
(For 2 No. | Process M = Polarity Range (mm) (Seconds) (Cm/Min) ge (Ky/mm) As per EN 10111 Temperature °C
Welders) - ; Min Max Av Min Max Av,. fvelage (Kjfmm)
: AWS Spec. Dia. mm : ! : ;
NC&1 1 GTAW 1 = ER70S-3 24 DC-SP 93 98 95,5 11 13 12,0 N.A. N.A. 50 0,83 0,60 25 - Manual monitoring
NC61 2 | smaw | 2 - E7018-1H4R 2,5 DC-RP 67 74 | 705 | 21 2 | 220 NA. NA. 8,5 0,88 0,80 100 Root pass deposit: 3 mm
NC&1 3 SMAW 3 = E7018-1H4R 25 DC-RP 68 76 72 21 23 22,0 N.A. N.A. 8,5 0,89 0,80 250
NC61 3 SMAW 4 2,5 DC-RP 68 76 72 21 23 22,0 N.A, N.A. 9,0 0,84 0,80 210

SIGNED BY KCOI REPRESENTATIVE:

|SIGNED BY CLIENT REPRESE

SIGNED BY KCOI THIRD PARTY REPRESENTATIVE:

SIGNED BY CLIENT THIRD PARTY REPRESENTATIVE:

Name:

Signature;

Date:

Name:

Signature:

 ses I
- '—; SERWY
. ,-.
Date: O%I‘QS #

Name:

Signature:

Date:

Name:

Signature:

Date:
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&KCOI =

AS-RUN PARAMETER SHEET

pWPS 02/18

PQR 02/18

ROSETTI Coupon Nr. 02/18E
MARINO = Start 07-03-2018 -
Date: Page:
% |Finish 07-03-2018 2 1_of 1
REFERENCE CODE AND PROJECT SPECIFICATIONS:ASME IX + ASME B31.3 Chapter IX + KE01-00-000-KD-V-SS-0018-000 Rev. C02
\Welder Name(s): Greco Alessandro Welder Id No(s): NC535
Welding Process(es): GTAW - SMAW Type(s): MANUAL
Welding Position: 5G Progression: Uphill
Base Materials: API 5L Gr. B ; AP! 5L X60 Th?cknesS‘ 5,9 mm (machined from 8,74 mm, gr. B, from 11,1 mm X60) [Diameter: 2"
Heat No(s): 40238 (API 5L Gr. B):; 112855 (API 5L X60) Joint Type: Single V butt weld ]
WELD PREPARATION: = WELDING SEQUENGE / PASS LOCATION: _|WELDING CONSUMABLES: : GAS:
LAYER: DIA: BATCH NO: SUPPLIER & TYPE:. Shielding Gas: Argon for GTAW Process
Root 2.4 PVR47054102 ESAB OK TIGROD 12.60 Composition: 99,995%
Hot Pass 2,5 347161003 OERLIKON TENAX 35S DRY Flow: 12 LPM
Cap 2,5 347161003 OERLIKON TENAX 358 DRY Gas Backing: None
Flow: -
Gas Size Nozzle: 10mm
: , Tungsten Type: EW Th 2,SFA 5.12 2.4mm Dia
1,508 mm mm 02 Content of Back Purge: "
Max Weld Bead Width: String or Weave: No of Passes: : Multipfe or Single Electrodes:
10 mm STRING MULTIPLE SINGLE
Preheat °C : Preheat Method: Max Interpass Temperature: Check/ Control Method: Heat Treatment Required Holding Temperature °C |Holding Time “c Heating Rate °C Cooling Rate °C
20 Propane torch 250°C CONTACT DIGITAL THERMOMETHER NA NA NA NA NA
WELDING PARAMETERS
ide Current : =
Side : Voltage Arc Thermal
No.- Layer | Welding Pass Ljﬁ:’: ! FILLER METAL Electrode Amperage Range Bead Length Arc Time Welding Speed Range Rat:ezt(]?;::m) - Efficieny Factor Interpass REMARKS
(For2 No. | Process : Polarity Range {(mm) (Seconds) {Cm/Min) ge (%) As per EN 1011-1 Temperature °C
Welders) e Min Max | Av Min | Max | Av Average {Kiimm)
AWS Spec. Dia. mm : %
NC535 1 GTAW 1 = ER70S-3 2,4 DC-SP 88 94 91 11 13 12,0 N.A. N.A. 4,5 0,87 0,60 25 - Manual monitoring
NCS35 | 2 | SMAW | 2 = E7018-1H4R 25 DC-RP &5 7| e | 21 2 | 220 NA. NA. 8.0 0,90 0,80 120 Raat passidepasit: 3 mhat
NC535 3 SMAW 3 = E7018-1H4R 2,5 DC-RP 67 76 71,5 21 23 22,0 N.A. N.A. 8,5 0,89 0,80 250
NC535 3 4 = E7018-1H4R 25 DC-RP 68 76 72 21 23 22,0 N.A. N.A. 9,0 0,84 0,80 210

SMAW

SIGNED BY KCOI REPRESENTATIVE:

SIGNED'BY CLIENT REPW{N%:
r~¥a =

SIGNED BY KCOI THIRD PARTY REPRESENTATIVE:

SIGNED BY CLIENT THIRD PARTY REPRESENTATIVE:

Name:

Signature:

Date:

Name:

Signature:

lscke)\ IS

20 Sl

= SERVIC

Name:

Signature:

Date:

Name:

Signature;

Date:

Date: DB gD “J‘&=’

v
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&KCOI

AS-RUN PARAMETER SHEET

pWPS 02/18

PQR 02/18

ROSETTI Coupon Nr. 02/18F
MARINO Start 07-03-2018 :
Date:. Page: f
*® _ |Finish 07-03-2018 s 1_of 1
REFERENCE CODE AND PROJECT SPECIFICATIONS:ASME IX + ASME B31.3 Chapter IX + KE01-00-000-KD-V-SS-0018-000 Rev. C02
Welder Name(s): Portas Maurizio Welder Id No(s): NC61
Welding Process(es); GTAW - SMAW Type(s): MANUAL .
Welding Position: 56 Progression: = Uphill
Base Materials: API 5L Gr. B ; API 5L X60 T % — 5,9 mm (machined from 8,74 mm, gr. B, from 11,1 mm X60) |E1iameter: 2"
Heat No(s): 40238 (API 5L Gr. B) ; 112855 (AP1 5L X60) JointTyﬁe: Single V butt weld
WELD PREPARATION: E WELDING SEQUENCE / PASS LOCATION: WELDING CONSUMABLES: ‘ GAS:
LAYER: | DIA: BATCH NO: SUPPLIER & TYPE: Shielding Gas: - Argon for GTAW Process
Root 2.4 PVR47054102 ESAB OK TIGROD 12.60 Composition: — |99,995%
e Hot Pass 25 347161003 OERLIKON TENAX 35S DRY Flow: ~ |12Lpm
Cap 2,5 347161003 OERLIKON TENAX 355 DRY Gas Backing: ~——— |None
“ Flow: =
‘ Gas Size Nozzle: e 410mm
Tungsten Type: EW Th 2,SFA 5.12 2.4mm Dia
1,52 0.8 mm 02 Content of Back Purge: .
Max Weld Bead Width: String or Weave: No of Passes: Multiple or Single Electrodes:
10 mm STRING MULTIPLE SINGLE _
Preheat °C: Preheat Method: Max Interpass Temperature: Check / Contral Method: Heat Treatment Required Holding Temperature °C |Holding Time *c Healing Rate °C Cooling Rate °C
20 Propane torch 250°C CONTACT DIGITAL THERMOMETHER NA NA NA NA NA
WELDING PARAMETERS
: : : Current ; -
Side - ; : Voltage Arc Thermal
No. Layer | Welding Pass L;:'s ! FILLER METAL Electrode Amperage Range Bead Length Arc Time Welding Speed Range Ra}:le:(lgjﬁ;tm) Efficieny Factor Interpass REMARKS
(For 2 No. Process Mm- : Polarity Range : (mm) (Seconds) {Cm/Min) Sver 5 g6 As per EN 10111 Temperature °C
E : - = : Kif 7
Welders) : AWS Spec. B Min Max Y\ Min Max Av. (Kjimm)
NCB1 1 GTAW 1 = ER70S-3 2,4 DC-SP 91 97 94 11 13 12,0 N.A. N.A, 4,5 0,90 0,60 25 - Manual monitoring
NC61 2 | smaw | 2 = E7018-1H4R 2,5 DC-RP 86 74 70 21 23 | 220 NA. NA. 8,5 0,87 0,80 120 Root pass deposit: 3 mm
NC8&1 3 SMAW 3 = E7018-1H4R 25 DC-RP 69 78 73,5 21 23 22,0 N.A. N.A. 8,5 0,91 0,80 250
NC61 3 SMAW 4 = E7018-1H4R 2,5 DC-RP 69 78 73,5 21 23 22,0 N.A. N.A. 9,5 0,82 0,80 210

SIGNED BY KCOI REPRESENTATIVE: SIGNED BY cursmgg&;&slam/ﬁqmz ' SIGNED BY KCOI THIRD'PARTY REPRESENTATIVE: SIGNED BY CLIENT THIRD PARTY REPRESENTATIVE:
Name: Name: 28 Say Name: Name:
‘ ‘;'S-"C:' ﬁ'b K s
Signature: Signature: ‘—; SERV'C Signature:; _‘_5] é Signature:
X .‘J .
Date: Date: OB J_[: f@ AQ Date: Date:
\'\-.....-/ v
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| e PQR 02/18

PQR attachments index:
Base material certificate (Pipe API 5L Gr. B)

Base material certificate (Pipe API 5L X60)
Shielding gas certificate
Consumables certificate

preliminary WPS
NDE certificate

Mechanical test report
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Base material certificate (Pipe API SL Gr. B)
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COMMERCIALE TUBI ACCIAIO Viale Lidice 40-Grugliasco(TO) Kg 234 Mt 21,05 Pz No.: 2
“This document is reproducad by a compulerized system and is conform [o the eriginal Heat No.: 40238 Cla's job:  VCO0D1608 | Date: 15/07/2014
Customer : ROSETTI MARINO SPA P.0. No.: PO: 1714002148 - 114A30B Item: 30

COD QC - 3.1~ Ed. 2 REV 372013

TR

" TMK - ARTROM S.A.
Draganesti Street, No. 30,230119, SLATINA, OLT, ROMANIA
Tel: +40-249-436862 (topmanagement), {34610, 434641 ;Fax: +0-249 434310, 437288

E-mail: office.slatina/@omk-ariconr eu; winw.tmleartrom.eu
J28/9/1991; VAT No: RO 1510210/1992;

! Subseribed and Paid Share Capital: 29)1.887.538, 34 Lei
;Owisiod
MILL TEST CERTIFICATE / INSPECTION CERTIFICATE - EN 10204: 2004 /3.1
No.: E5096 Manufacturer’s mark ; @ Customer Order No.: PL: 11783
Date: 21.03.2014 VS-0000007

CUSTOMER : Commerciale Tubi Acciaio
Viale Lidice, 40; IT- 10095 Gruglissco (TORINO); VAT : IT 00505800011

Specifications: API5L-13; ASTM A106-13; ASME SA106-10;
ASTM A53-12; ASME SA53-10; ASME B16.25-07; ISO 3183: 12
ASME Section X1 part D, TAB,Y1; Spee. RAQ-01-PR-B REV. 03
PED 97/23/EC (Appendix 1, par, 4.3) + EN 10216-1: 02~

Dimensions: 60.3 x 8.74 x 10 000 to 11 800 mm
Steel : Gr. B / L245/ X42 /1290 PSL1/ P265TR2

Description: Hot rolled seamless steel pipes wiih bevelled ends; marking by painting at one end: TMK-ARTROM, standard,
dimensions, steel grade, 11.11Kgfm, LENGTH(m), 2"SCH 160, 2970PSI/NDL, SMLS, heat no., LOT, mjll inspector no. 3,
technical control sign; marking one end: heat no.

Heat No.: 40238 [
Quantity Pes Lenpgth m Weight lgg
57 600.21 6692
C Mn 8 P Si Ni Cr Mo Cu Al Nb Ti N v B Ca
0.19 | 1.08 | 0.004 [ 0.011 [ 026 | 0.10 | 0.06 | 0.02 | 0.21 | 0.028 | 0.002 | 0.001 | 0.009 | 0.003 | .0005 | 0.002
Cr+CutMo+Ni: 039 | V+HNb+Ti: 0.006 | Nb+V:0.005 CEnw=0.407
Product Chemical Analyse (%)
C Mn S P Si Ni Cr Mo | Cu Al Nb Ti N v B Ca
010 1106 | 0.004 | 0012 ] 025 | 0.09 | 0.06 | 0.02 | 021 |0.026 | 0.002 | 0.001 | 0.009 | 0.002 | .0004 | 0.002
0.19 11.07 | 0003 | 0.013 | 024 | 0.09 | cos | 0.02 | 021 |0.027 ) 0.001 | 0.001 | 0.009 | 0.002 | .0005 | 0.002
Mechanical Properties
TENSILE TEST (ASTM A370) Rp0.2/Rt0.5 Rm Elongation Rp0.2/Rm
— at room temperature- MPa MPa %
Test Specimen
Strip-longitudinal
Dimension — Spacimen (mim)
190x 8.9
Section — Specimen (mmz) 3771378 530 34.5 0.71
169.1
Length - Specimen {Lo) ( mm )
50.8

Charpy V-Noteh (ASTM A3T0)
KV / Longiwdinal 7.5 x 10 [mumn]
60 (57;63; 9) [11(-10°C)

Melting process: electric arc furmace, fully killed
Fine grain

Hurdness BHN: OD: 158; 161 /ID: 158; 161
Hardness HRC acc to NACE MRO1.75
NACEMRO01.03

Hydraulic lest pressure (APISL/ASTM A530): 2970 PSI for
5gec.t OK

Heat treatment: normalised during hot rolling process,
temperature between 880°C - 940°C and cooler in still pic
Bending test (ASTM A106 point 11): OK

Test Eddy Curent Acc. ASTM E309 & EN 10246-1 : OK

Hot yield at 343°C: 227MPa(strip longiludinal 5.2 x 8.8= 45.8 mm?); Hot yield at 538°C: 178MPa(strip longitudinal 5.7 x 8.9= 50.7 mm?)
Visuval inspection and dimensional check : OK
*“NO WELD REPAIR ON HEREBY CERTIFIED TUBES =
The manufacturer of pipes is certified in ace. with 1SO 9001: 2008, 14001:2004 and ISO 18001:2007
THE PRODUCTS DELIVERED ARE CONTROLLED ON RADIOACTIVITY RESPECTIVELY ARE FREE FROM ADDITIONAL IONIC
RADIATION AND MERCURY
The material “not contain intentional additions of elements such as lead, selenivm, or sulphur to improve machinability™
Steel grade was freated with caleium for the shape control of micro inclusions.
QOC & LABORATORIES CHIEF La société T.M.K. ARTROM S.A. garantit que tous Ie produits, object cu
: S : Centificat susdit, respectent en Jeur Totalité les Specifications de I'article 13
Dipl. Bng. Silviu Ruibaleteu de T" Arrete Ministériel du 24 Mars 1978 modifié.
o Cmax 0.25%, Pmax 0.05%, Smax 0.05%,
w Rm (N/mm2) max700, A(Lo:S.ﬁS\}So} min.16% long, Rm(A-2)min 10500
Eng. Constantin Lupu E max0.9, A (Lo=5.65VS0) minl4%trans, RAmin 10500
(s:f(f_;. 1

The lorgery of this certificate concludes to responsibilily mentioned on Romanian Penal Code (art. 290-292),
THIS [S FOR CERTIFY THA'T THE MATERIAL ITEREIN DESCRIBED HAS BEEN MANUFACTURED WITH THE ORDERED SPECIFICATION AND
THAT INFORMATION 1S CORRECT, THEY MEET THE SPECIFICATION'S REQUIREMENTS AND ARE RECORDS IN THE COMPANY DOCUMENTS.
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~ TUBOS REUNIDOS INDUSTRIAL, S.L.U

E} Barrio Sagarribai, 2 - 01470 AMURRIO (Spain) AENOR
EN 10204:2004 / 3.1 Rotinmdi
CERTIFICADO DE CALIDAD :
MILL TEST CERTIFICATE

PAG. 113
N° 0000317548/1 Rev. 000
CLIENTE: TUBE DEVELOPMENTS LTD. PEDIDO / PARTIDA; 17319111091
CUSTOMER P.CRDER / ITEM
PRODUCTO: TUBERIA SIN SOLDADURA LAMINADA EN REF. FABRICA: 300014748
ARTICLE CALIENTE WORK ORDER 000010
HOT FINISHED SEAMLESS TUBES
EXTREMOS: BISELADOS PROTECCION SUPERF: LACA SECA EXTERIOR
ENDS REVELLED ENDS EXT. COATING 0D DRY LACQUERED
NORMA / GRADO: APISL 45TH ED PSL2f|SOStBS.07I SPEC. PROCESO FUSION: HORNQ ELECTRICO
APLSTANDARD AND GRADE  DALE (04, MELTING PROCESS ACERO TOTALMENTE CALMADO
X60/X! 50 L41 BJL 50Q ELEGTRIC FURNACE // FULLY KILLED
ESPEC, TD0O0B REVO2 (09107I2012 FAB. DE PALANQUILLA: COLADA CONTINUA -
ADICIONALES: NACE MR0O175 g 3 BILLETS MANUFACTURE GONTINUOUS CASTING
ADITIONAL SPECS. NACE MRO1 :rﬁnso 15156, 'PUB 2009
DIMENSIONES: 60,3 X 11,1 MM. X
DIMENSIONS 10711,8 M.
MARCAS: ESTAMPADO:
MARKING DIE STAMPING
PINTADO: RI SPEC 5L 5L-0041 (SELLO APY) 1SO 3183 MWAAA 80,30 11,100 XBOD{ESQ —
STENCILLED L418/L4500 PSL2 SMLS (LONG, TUBD EN MTS) M RN (COLADA) S e |
b TURE D a.a\w‘rl%fl‘fl (
CODIGO COLOR; "
GOLOUR CODE [

TRAT, TERMICO: TEMPLADO Y REVENIDO / QUENGHED & TEMPERED.
HEAT TREATMENT 905 °C 11 MIN
650 “C 59 MIN

Lista da Bultos /
o e Ll 133507

ng
DESCRIPCION SUMINISTRO [ 0ESCRIPTION OF QELIVERY (1)

ITEM FAB. ITEM CLI, LONG.INDIV (M) COLADA N°TUBDS  LONG,TOTAL(M)  PESOKG)
T.RITEM GLIENTB ITEM INDIVIOUAL LENGTH CAST HR, QUANTITY LENGTH WEIGHT
000010 T 10,006~ 11,800 112855 72 810,000 10,833
TOTAL 72 810,000 10,933

{9 Oy, MNBOCKswW Wed 1ol
" Tl oo

TtéBOS REUNIDOS INDUSTRIAL GARANTIZA QUE TODAS LOS TUBOS GUBIERTOS POR ESTE CERTIFICADO CUMPLEN LOS REQUISHOS DEL

DIDO Y CON LAS ESPECIFICACIONES ARRIBA MENCIONADA
 TUBOS REUNIDOS {NDUSTRIAL CERTIFY THAT AL THE TUBES COVERED BY THI3 cemmcme COMPLY WITH ORDER REQUIREMENTS AND ABOVE MENTIDHED SPECIFICATIONS,  ~

TURE DEVELGIHAENTS |
DA, DEI'Y
AMURRIO 03.10.2013 ARPRQVEY GONTROL DE CALIDAD D BZJS REUNIDOS

) I [/Z TUBOS REURIDOS INDU TY CONTROL)
SIG ' " ;
. A A
DATE PR -

BS1 REG No, RS00057
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TUBOS REUNIDOS INDUSTRIAL, S.L.U

77T
WI 4 Barrio Sagarribai, 2 - 01470 AMURRIO (Spain) AENOR
E
EN 10204:2004 / 3.1 Toghtads W
BROwn
CERTIFICADO DE CALIDAD
MILL TEST CERTIFICATE
PAG. 2/1
[ N°0000317548/1 Rev.000 |
ENSAYOS NO DESTRUCTIVOS | N0 T
ENSAYO / Test Y%OONTROL /1esTRATE(®®)  REQUISITOS / REQUIREMENTS RESULTADO /ResuLT
VISUAL Y DIMENSIONAL/ 100% 0K
VISUAL & DIMENSIDNAL INSP,
P.HIDROSTATICA 100% 3.000,0 PSI 5 SEC. OK.
HYDROTEST
CORRIENTES INDUCIDAS! 100% ASTM E 309,11, N12.6/HS 3.2 OK.
EDDY GURRENTS ' MM
U.S, (LONGI INAL] 00Y% ASTM E 213.04 O.K.
uum‘somc Tgsli’?mm;)’ b 5%W.T.NOTCH
U.S.(LAMINAC.)/ 100% S.E.P. 1910 OK.
ULTRASONIC TEST (LAMINATIONS)
P.MAGNETICAS (EXTREMOS)/ 100% ASTM E700.01 0K,

MAGHETIC PARTICLE INSP.(ERPS)

INSP, POR PASO DE ANILLO/ 100%"

RING GAUGE INSPECTION

ANALISIS DF GOl ADA | 6aSTANMYSYS ‘
i

| & f:’i.l-~ ~ = -‘ {25 I3
ACC. TO AP SUTIEDBpEEY BLOPM

C Mn S P 8 C N Mo Cu V A T N F
MIN, B e
MAX, 045 1,90 0,35 0,020 0,00300,400 0,400 0,02000,40000,00500,06000,04000,00500,00050,0120 042
112855 0,13 1,06 0,20 0,010 0,00250,076 0,088 0,02000,25560,00160,02660,00250,00080,00050,0016 0,35
ANALISIS DF PROMIGTQ ! FAOOUGT ANALYSIS
C Ma S P S Cr N Mo Cu V A Tl N B N CE.
MIN.
MAX. 0,16 1,30 0,35 0,020 0,0030 0,400 0,400 0,02000,40000,00500,06000,04000,00500,00060,0120 042
112866 0,13 1,086 0,21 0,008 0,00200,080 0,000 0,02000,25000,00200,02800,00200,00500,00010,0100 0,35
112866 0,13 1,06 0,21 0,008 0,0020 0,070 D,0B0 0,02000,26000,00200,02800,00200,00600,00010,0110 0,35
fo.Nooet nases
N -0
TUBE DEVELOPMENTS
2.A. DEPT
AMURRIO 03.10.2013 APPROVET CONTROL DEGAIlgI!Bﬁ% 1[3 B(S REUNIDOS
p[/ TUBOS REUNIDOS INDY ITY CONTROL)
SIG S A
[ATE IRNE bou:
1351 REC No. RS00057
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42_':% TUBOS REUNIDOS INDUSTRIAL, S.L.U

Barrio Sagarribai, 2 - 01470 AMURRIO (Spain) AENOR
Empuri
EN 10204:2004 /3.1 Registrada
et
CERTIFICADO DE CALIDAD
MILL TEST CERTIFICATE
PAG. 3/3
[ N°0000317548/1 Rev.000 |
EORMUILAS
(01) (02)
MIN.,
MAX, 0,150 0,250 2
112855 0,009 0,210
112855 0,009 0,210
Nb+Tl+V
{02 Pem: C +8i/30 + (Cr+ Mn + Cu)/20 +NIf0 + Mo/15 + VIO + 6°B
ENSAYNS DE TRACCION
IENSIETEST
COLADA N® UT T/ DIMENSION LELAST, RTRAGC. ALARG., DUREZA E/R
CAST (1 (2) (mm ) YIELO PQINT T.STRENGTH  ELONG.  HARDNESS
( Mpa)(3) ( Mpa ) fﬁ) (HRB)
450 535
565 760 99 0,00
112055 0001 L P 19,10 x 11690 457 557 a8 87 0,82
112855 0002 k P 19,70 x 11090 480 578 a7 86 0,80
= LONGITUDINAL #/ T = TRANSVERSAL
= Full size luhe I P = Sirip spaciman
{Eeld Eolni(o ,6%)
50,6 mmi)
ENSAYOS DE IMPAGTO - GHARBY.M.
LBACTTEST
COLADA LT DIMENS T RESILIENCIA AREA DUCTIL Exp. Lalaral
CAST (1) (mm) (°C) tMPAD]’ TEST SHEAR AREA LATERAL EXP.
() (%)
10 10,00 -60 35 10
40
112085 L 10 10,00 -50 322 318 348 20 140
(1) : L= LONGITUDINAL /I T = TRANSVERSAL
ANEXOS / aWNEX
Magnellsmoe Remanante < 30 Gauss -
Residual Magnetism < 30 Gauss k O, " NWEED L W) W)J"l“‘} o0
HEAT 112855 i"_t@/l Q—t’

HARDONESS HRB (QUTSIDE SURFAGE): 85/86/46/80
HARDNESS HRB (INSIDE SURFACE): B7/85/86/06

TUBE DEVEL (‘H"\'ULN'IS
LA DEDT
AMURRIO 03,10.2013 AEPROVED
SIG
DATL‘
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Shielding gas certificate
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SCHEDA TECNICA N. 014

TIPO TITOLO RECIPIENTI SETTORE

ARGON “50” GRADO |IMPUREZZE | mpALLo | quaNTiTa® | DI APPLICAZIONE
(1) (m)
Caratteristiche distintive bombola 50 > 09.9990% Pacchi: e  Analisi accial
B 16/40 144 e  Spettrometro
. B 12,"50 132 ® Qua_ntovac
Ogiva: Verde scuro RAL 6001 B 16/50 176 e  Saldature speciali
riportante il numero “50 aldature specia

Corpo: Grigio RAL 7015 e  Miscele nucleari

e  Analisi secondo

5.0 0, <10 ppm Bombole: el
Informazioni sulle regolamentazioni L ] HaO <10 ppm B30 I
Apurezzd |\, <10 ppm | B40 9
delgase B14 3,1
Classificazione CEE: N° 231-147-0 garantita BIO 272
Classificazione UN: N° 1006 nella B5 .1
Classificazione CAS: N° 07440-37-1 bombola ?
Classificazione ADR-RID: 2; cod. 1A fino alla
n. pericolo 20 pressione I S
Etichettatura ADR: Etichetta 2.2 o : £ quantita'si
' minima di intendono per bombole
10 bar (g)

caricate a 200 bar (g)

FRASI DI RISCHIO
RAS - in alta concentrazione pud provocare asfissia

CONSIGLI DI PRUDENZA | . i o P—— - a
59 — Conservare il recipiente in luogo ben ventilato Gas compresso (liquefa a —185,9°C alla pressione di I bar (g)).

23 — Non respirare Non tossico, non infiammabile, incolore, inodore, insapore, inerte.
Peso molecolare (g/mol) : 40

Punto di fusione : - 189°C

Temperatura critica: - 122°C

Solubilita in acqua (mg/l) : 61

Non si autoaccende.

Puo essere scaricato in atmosfera, evitare lo scarico in ambiente chiuso.
Densita relativa,gas (aria =1 ) : 1,38 (stratifica verso il basso).

Scheda di Sicurezza n. 005 Raccordo valvola: gruppo VIII — UNI 4412,

Scheda Tecnica n. 014 del 29.01.2004

PAGE 75 OF 254



S OSERTE PQR 02/18

Consumables certificate

PAGE 76 OF 254




P CERTIFICATO DI COLLAUDO (3.1) - Analisi Chimica
ES AB . ATTESTATO DI CONTROLLO (2.2) - Caratteristiche Meccaniche/
INSPECTION CERTIFICATE (3.1) - Chemical analysis

TEST REPORT (2.2) - Mechanical properties

Data/Date: 2017-12-21 Numero certificato/Cert no: EC24993815 rev. 0

Nostro ordine/Our order: 1823195 Vostro ordine/Your order: 1717002010-Z1AS

Nostro riferimento/Our ref: Web user - Movex CMP020 ITB Vostro riferimento/Your ref:

Codice Cliente/Cust no: ITB00060 Vostro numero fax/Your fax

Data ordine Cliente/Your date: 20171213 Vostra e-mail/Your e-mail:

Indirizzo di fatturazione/Invoice address Destinatario del certificato/Cert receiver Indirizzo di spedizione/Delivery address

ESAB SALDATURA SpA ROSETTI MARINO SPA

IVIA ROSA LUXEMBURG 49 VFA TRIESTE 230

20085 LOCATE DI TRIULZI (M) 48100 RAVENNA RA

20085 ITALY Italy

laly

CONSEGNA/DELIVERY Numero di lotto/Lot no: PVR47054102 Quantitd/Quantity: 20KG

PRODOTTO/PRODUCT COMPOSIZIONE CHIMICA/

Merdiafrans e CHEMICAL COMPOSITION ‘

Descrizione/Desc: OK Tigrod 12.60 2.4x1000mm Skg Valori reali/Actual results: in accordo a/acc to EN 10204 - '

Codice/ltem no: 126024R150 3.1 |
Wire/strip ‘

CLASSIFICAZIONE/CLASSIFICATIONS

EN ISO 636-A: W 38 3 W2Si Altro/Auxiliary:

EN ISO 636-A: W2Si C. 0.10%
SFA/AWS A5.18: ER70S-3 Si 0.58%
Mn 1.03%
P 0.022%
S 0.024%
Cr 0.07%
Ni 0.03%
Mo 0.01%
Cu 0.09%
CARATTERISTICHE MECCANICHE/MECH PROPS v < 0.01%
Valori tipici/Typical data: in accordo a/acc to EN 10204 - 2.2 Al 0%
Al < 0.01%
Norma/Standard: EN Ti+Zr 0.01%
Altro/Auxiliary: I
Condizione/Condition:

TRAZIONE/TENSILE
RelL Rm A4-AS
420MPa  515MPa 26 %

RESILIENZA/IMPACT

Temp -30 °C
KV 90 J
COMMENTI/COMMENTS

Materiale fornito in accordo al Sistema Qualitad conforme alla norma EN ISO 9001.
Questo certificato & stampato elettronicamente ed & valido senza firma.
Per ogni chiarimento, rivolgersi a:

ESAB Saldatura Spa, Via Rosa Luxemburg 49, 1-20085 Locate Triulzi (M), +39 02 97968.1

Product supplied under a QA Programme fulfilling the EN ISO 9001 standard.
This certificate is produced electronically and is valid without signature.
Please refer any queries to: (see above)

Validazione - analisi chimica/Validation - Chemical Analysis Validazione - altro/Validation - Others
Josef Moravek Quality Manager Jose Abal Lopez Product Manager
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Air Liquide Welding France S.A.

25 Boulevard de la Paix

CS 30003 Cergy

95895 CERGY SAINT CHRISTOPHE

Telefono:  +33 134213333
Fax: +33 134213130
Internet: www.airliquidewelding.com I

France AIR L'QUIDE
Page 1 of 1
WELDING
Product Certificate
Cliente: Certificato N°: Ordine N°: Bolla N°:
Customer: Certificate No.: Order No.: Delivery Note:
ROSETTI MARINO 30138859 1718000178
VIA TRIESTE 230
48100 RAVENNA RA (RA)
Italy
Reference Number: Quantita: UM;
Quantity:
W000380325 2160.00 PC
Designazione: TENAX 35S R Lotto N°:
Trade Name: 2 50X0300XVPMD Batch No.:
347161003
Classificazione: AWS A5.1 E 7018 H4R
Classification: EN ISO 2560-A: E42 5 B 32 H5
Gas:
Gas:
Si confermano le proprieta sotto riportate per i consumabili di saldatura da noi forniti
We confirm following properties for the welding filler metals delivered by us.
Analisi chimica del deposito / Chemical Analysis:
In accordo a / Certificate Type EN 10 204-3.1 WELD METAL
C Mn Si P S Cr Ni Mo Nb )
0,069 1,283 0,431 0,013 0,003 0,032 0,026 0,004 0,0038 0,019
Cu
0,034

Proprieta meccaniche del deposito / Mechanical Properties:
In accordo a / Certificate Type EN 10 204-2.2 WELD METAL

Tensile Test according to EN 1SO 6892-1 Impact Strength Test according to EN ISO 1481
Test Snervamen | Trazione Allungam Z | Test Resilienza Trattamento
Temp. to Tensile ento Temp. Impact Strength Termico
Yield Strength Tensile Elongation Heat Treatment
Strength
oC ReH N/mm?2 N/mm?2 % % oC Joule(Charpy-V)
+20 503 580 37 AS WELDED
Daniel Toncelli

QC Manager - Due Carrare Plant
Data/ Date: 15/02/2018
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KASHAGAN FIELD DEVELOPMENT EXPERIMENTAL PROGRAM PROCUREMENT,
FABRICATION, LOAD-OUT AND TRANSPORTATION OF TOPSIDE FOR EP CLUSTER 4

s
£ KCOI

PROPOSAL WPS FOR
PQR QUALIFICATION

WPS CODE | ASME IX WeldingSpc KEO01-00-000-KD-V-55-0018-000-C02
PQR ref.: 02118 TBQ | WPS N°: 02/18 | REV. 2 Data /date 01/03/2018
Pr di to di saldatura: Tipo :
e A GTAW + SMAW e MANUAL
GIUNTO — JOINT (QW-402)
Tipo di giunto: Si rto: .
Joirt Desigr. ¥ Backng L Si/Yes No
g:éi?:gﬁ{:‘;zﬁggégpoy Medtallico / Metal |:| Nan metallico / No metal. |:| Metallo non fondente / Non Fusing metal D Altra | Other
Dettagli / Details:
N
7525

|'[— i

\

i .Y i; 'Y

E. . \

15:08mm | L 15 +0.5mm 1
>
MATERIALE BASE — BASE MATERIAL (QW-403)

Da/from P-N°: 1 Group N°: 1 | Alto P-N" 1 Group N° 2

ATipo e grado

To type and grade APl 5L Gr.B / API 5L X60

> Materiale base / Base material: 5,9 mm (machined from 8,74) Range approved from 3 to 11,8 mm

»  Gamma diametri / Pipe dia. Range: 27 -
METALLO D'APPORTO —FILLER METAL (QW-404)
GTAW SMAW
Spec. N° (SFA) A5.18 AS5.1
AWS N° (CLASS) ER70S8-3 E7018-1H4R
F-N° ] 6 4
A-N° 1 1
Diametro mal. D'apporto / Size of filler metal 2,4 2,5-3,2-4,0
Gamma spessari /Thick. Range Up to 4mm Up to filling
Accoppiamenio filo-flusso / Elecirode-flux (CLASS) NA NA
Denom. Comm. Flusso / FLUX trade name NA NA
Inserto consumabile / Consumable insert NA NA
Altro { other ROD: ESAB OK TIGROD 12.60 | ELEC.: OERLIKON TENAX 35S DRY]
POSIZIONI - POSITION ( QW 405)
Joint: CJP Posizione / position 5G Progressione / weld progression: ~ Uphill
PRERISCALDO — PRE-HEAT (QW4086)
Temp.preriscaldo minima: o Max temp. Di interpass : ° Mantenimento interpass : Tempo di mantenimento prerisc.:
Min. pre-heat temp: 20°C Max interpass temp.: 250 °C Interpass maintenance : N.A. Maintenance timing: N.A.

TRATTAMENTO TERMICO DOPO SALDATURA — POST WELD HEAT TREATMENT( QW 407)

N.A.
GAS DI PROTEZIONE — GAS ( QW 408) CARATTERISTICHE ELETTRICHE / ELECTRICAL CHARACTERISTICS (QW —409)
GAS Miscela / Mixture Port. / Flow rate Corrente / Cument : DC | Polarita / Polarity SP/RP
Protezione / Shielding: Ar 99,998% 10-13 It/min Dia e tipo eletir. Tungsteno / Tungsten elctr. Size & type: AWS 5. 12.
! EWTh2 dia.2,4mm)|
Protezione al seguito / Trailing: N.A. N.A. N.A. Metodo di trasferimento per GMAW / GMAW metal tranfer mode: N.A.
Prot. Al rovescio / Backing: N.A. N.A. N.A. Velocita alimentazione filo / Electr. Wire feed speed range: N.A.
TECNICA — TECHNIQUE (QW-410)
Passata:  Tirata/String (3x @ elec.) | Dimensions bocchello gas: " Pulizia iniziale e fra le passate: -
Bead: 10mm for GTAW Orifice of gas cup size: 3/8 Initial and interpass cleaning: Spazzolatura/Brushing
Metodo di solcatura a rovescio: N.A Oscillazione: N.A Distanza tra zona di conlatto e pezzo: N.A
Method of back gouging: i Oscillation: o Contact zone to work distance: il
N°Passate : Multipla/Multiple Elettrodo multiplo o singolo: Singolo/Sinale Martellatura: N.A
Passes nr.: p p Multiple or single electrodes: g g Peening: o
Allre / Other: K for TIG Heat Input is considered 0.6 ~ for SMAW K considered for heat input is 0.8
5 Materiale d’apporto Corrente Vel, Avanzamento Apporto termico
WL"I dﬁ:s::‘st?-lr P;ocesso Filler metal Current V°I\tr?}?tg'° Travel speed Heat input
b ; Classe [ Class Dia. (mm.) Polarita / Polarity Amp. Range (mm/min) (KJImmy)
1 GTAW ER70S-3 24 SP 85-100 1113 40-50 0,67-1,17
Hot pass SMAW E7018-1H4R 2,5 RP 65-75 21-23 65-90 0,73-1,27
FilliCapping SMAW E7018-1H4R 2,5 RP 65-80 21-23 75-95 0,69-1,18

Approvato da / approved by:

A.KHALIFA

PWPS for LTCS
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MOD-QCI-11, rev, 1 del 01/06/2006

VERBALE DI CONTROLLO VISIVO/DIMENSIONALE VDRN® 0218
ROSETTIMARINOG visual/dimensional inspection report
data: 07-03-2018
progetto EPC 4 cliente NCOC ordine [/ commessa 117A10
project client PO job
disegno ITPN°  KE01-B7-000-8M-Q-QP-0009- | fase 5.3.2
dwg 000 Rev. A01 step

S| CERTIFICA CHE :

WE CERTIFY THAT:

gli item di seguito indicati sono stati sottoposti a controllo dimensionale ed accettati in accordo alla procedura | specifica
sotto indicata ed ai criteri di accettabilita’ in essa definiti.

items below indicated have undergone a dimensional inspection and have been accepted according to the specific /
procedure mentioned hereunder and to acceptance criteria defined in it.

oggelto — item
COUPON STAMP POS THK 7] WPS Date of examination
02/18 A NC61 5G 5.9mm 21 pWPS 02/18 07/03/2018
02/18 B NC61 5G 5.9mm 2! pWPS 02/18 07/03/2018
02/18 C AX83 5G 5.9mm 2" pWPS 02/18 07/03/2018
02/18 D NC61 5G 5.9mm 2" pWPS 02/18 07/03/2018
02/18 E NC535 5G 5.9mm 2" pWPS 02/18 07/03/2018
02118 F NC61 5G 5.9mm 2" pWPS 02/18 07/03/2018

note - remarks

Acceptance criteria: ASME B31.3
Maximum distance of examination: 600 mm:
Viewing angle: 2 30° with the surface;

Light intensity: = 1000 LUX

risultato - result

K]  conforme - conforming

]

non conforme - not conforming

procedure / specifiche applicabili - applicable procedures / specifications
KEO01-B7-000-8M-Q-PR-0008-000 Rev.A01

Controllo Qualita' - Quality Control

Tnap (naxy Sliente—GClient
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(F’q Vi @U ﬂLETﬁLJF] Controlli non distruttivi DATA - Date FOGLIO — Sheet
t y Via F. Crispl n. 1 - Zona Bassette Sud48123 Ravenna
E\‘ e TEST SFEl Tel 0544 468472 info@qualitytestsrl.com 09/03/2018 1
RAPPORTO D’'ESAME RADIOGRAFICO RTN®: Ns. Rif./Our Ref.
RADIOGRAPHIC TEST 26 18047
CLIENTE / Cllent ORDINE / Order PROGETTO [ Project COMMESSA / Job
KASHAGAN FIELD DEVELOPMENT
E RosETTIVIARINOG / EXPERIMENTAL PROGRAM-EPC 4 117A10
CLIENTE FINALE /Customer OGGETTO / Ohject DISEGNO / Dwg P.F.C./Q.CP, Fase / Step
: [ KE01-B7-000-8M-Q-QP-
gfgf o = ROR / 0009-000 Rev. AD1 53.
Schizzo Saldatura Diametro Spessore Punzone Poslzione Difetto Gludizie Difetto
Sketch Weld Diameter Thikeness Welder Position Defect Judgement Defect
pWPS 02-18 / 2" 5,9 NC 61 0-1 / A A Porosita / Parosity
PQR 02-18A 1-2 / A Aa  Sofflature Tondeggianti
POS, 5G 2-0 DF A Rounded blisters
Ab  Tarli/ Worms
B Inclusione di scoria
Slag Inclusion
G Mancanza di fusione
Lack of fusion
D Mancanza di penetraz.
Troughout penetration
E Crlcea / Crack
Ex  Eccesso di penetrazione
Excessive penetration
F Incisione / Undercut
In  Insellamento
Root concavity
S Slivellamento
Misalignment
W Inclusioni di tungsteno
Tungsyen inclusion
DF  Difetto film / Film Defect
Gludizlo / Judgement
A Accettabile { Acceptable
NR  Riparare / Repair
NX  Ripetere film/Repeat film
RX  Conferma difetto
Confirm the defect
Procedura procedure
‘::3'"1‘5;25 00 8M-CLPROD12.000 P03 Schermi Pb 0,10 Campo di densita i Pellicola KODAK
S — i Density ran 3 Fil c3
Tipo macchina Ry Type machine Ry shield Pb 0,15 ensity range ilm type
Gammamat SE 75 matricola 916
Sorgente Tecnica Rx 10 20 | 3@ | 40
B ﬂDx v : Rx Tecnigue L AST™M M EN
Source Ir92 | Se75s q 50 shD | 60 70 | penetrametro
Energia Ci kv mA - N Lal & Lato film film side
Energy 19 p 1l,1|“f ‘_2__(___)’ i 3(_ —}— 5@_ [ Lato sorgente Source side
Macchia focale % diifh i - Esposizione  Film singolo Single film
Focal spot o | ¥ s W, Esposition O Film doppio Double film
Tempo Min  Sec pe e, (_ ) -4 = Tecnica di O Manuale manual
d'esposizione wo | sviluppo )
Exposure time 25 Film processing [ Automatico Automatic
Sp. Attraversato Dist, pezzo sorg. (D) Dist. oggetto film (d) Penombra Visible Wire n® Lastre n®
Crossed thickness Source piece distan Film object distance Unsharpness Requred Obtained Films n®
5,9+1,5 mm 54,1 mm 7,4 mm <051mm | 041 W13 F.5. W13 ES. 3
TECNICO II° LIVELLO CONTROLLO QUALITA ISPETTORE A.l,

Level II° Technjclan

Quality Control

ISPETTORE CLIENTE
Company Repr.

Inspection Agency

ela
| eerif® 3k

E vietata la riproduzione parziale del certificato senza I"aulorizzazione scritta — Partial reprodiction of this certificate must be written authorized
1 tisultati delle prove si riferiscono unicamente ai particolari esaminati — Test resulls relate only to the items esamine

Report NDT RT 05 Rev.|
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L @[u] LT Controlli non distruttivi DATA — Date FOGLIO — Sheat
(¥ TEST Via F. Crispi n. 1 - Zona Bassette Sud 48123
: srl Raventia 09/03/2018
Tel 0544 468472 info@qualitytestsrl.com Vo3 !
RAPPORTO D’ESAME MAGNETOSCOPICO MTH Ns. Rif./Our Ref,
MAGNETIC PARTICLE TEST 12 18047
CLIENTE — Client ORDINE — Order PROGETTO — Project COMMESSA — Job
1 KASHAGAN FIELD DEVELOPMENT
RoserTIMARINO / EXPERIMENTAL PROGRAM-EPC 4 117A10
CLIENTE FINALE - Customer OGGETTO - Object DISEGNO — Drawing P.F.C.—Q.C.P. Fase - Step
3 Vi re— KEO1-B7-000-8M-Q-QP-
o4 % LSS POR / 0009-000 Rev. A1 D2
CODICE / code PROCEDURA/Procedure ACCETTABILITA - Acceptance level

ASME V ART 7 Ed. 2015

MT KEO1-B7-000-8M-Q-PR-0010-000 AD1

ASME B31.3 Table 341.3.2

MATERIALE TEMPERATURA DELLE SUPERFICI INTENSITA’ LUMINOSA / Light intensity
Material Surface temperature LUCE BIANCA LUCE NERA
X60 INTERVALLO 5+52°C M >1000LUX O 1000 yW/cm?.
STATO DELLA SUPERFIEIE — Surface condition
[ COME SALDATO As welded 1 SPAZZOLATO - Brushed O LAVORATO DI MACCHINA ~ Machined

0 MOLATO - Ground O LAMINATO — Rolled [ GREZZO - Forged

TECNICA DI MAGNETIZZAZIONE / Magnetizzazion tecnics

O PUNTALI/Prods [ GI0GO/Yoke O SOLENOIDE/Sclenoid [0 CONDUTTORE CENTRALE/Central conduttor

METODO / Method O CONTINUO/Continuous 4 RESIDUO /Residual

TIPO/magnetization type O MAGNETICO/magnetic MELETTRICO/electric

DIREZIONE DEL CAMPO MAGNETICO/magnetic field direction [FILONGITUDINALE/longitudinal

TIPO APPARECCHIO/Type of equipment g o DISTANZA PUNTALI/Pole spacing mm 180mm
TIPO DI CORRENTE/Type current C.A INTENSITA/Intesity (Amp ) 4,5 kg
MEZZO DI ISPEZIONE / Examination medium I M UMIDO/Wet l O SECCO/Dry
PARTICELLE UTILIZZATE/Particle Type
POLVERE NERA/Black powder FLUORESCENTE/Fluorescent O
MARCA TIPO/Mark Type NDT BW2 MARCA TIPO/Mark Type NDT FW1
LOTTO/BACH 7233s LOTTO/BACH U161125s
VERNICE DI CONTRASTO/Contrast Paint ] NDT WBL5 O CGM VECOPLAST
LOTTO/BACH
SALDATURE CONTROLLATE / Welds Verified
Wps PQR Size Thk Welder Pos

pWPS D2-18 02-18A o 5,9 NC 61 5G
RISULTATI CONFORME ALLA SPECIFICA IZ‘ NON CONFORME ALLA SPECIFICA D
Result According to specification Non According to specification
TECNICO II° LIVELLO CONTROLLO QUALITA’ ISPETTORE CLIENTE ISPETTORE A.l.
Level II° Technician Quality Control Inspection Agenﬁy

NECARDOWOCERY | ROSETILMARINGSpA
2° Ljy¢llo é!—’ﬂniff’*-‘_ﬂi_—;;z’iﬁ

09/05] sy

E vietata la riproduzione parziale del certificato senza I'autorizzazione scritta — Partial reproduction of this certificate must be wrilten outhorized
| risultati delle prove si riferiscono unicamente ai particolari esaminati — Test results relate only to the items esamine
Report NDT MT 03 Rev.1
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@M ﬂLET[%D Controlli non distruttivi DATA —-Date FOGLIQ - Sheet
‘ Via F. Crispi n, 1 - Zona Bassette Sud48123 Ravenna
. TEST arl Tel 0544 468472 info@qualitytestsrl.com 09/03/2018 1
RAPPORTO D’ESAME RADIOGRAFICO RT N®: Ns. Rif./Our Ref.
RADIOGRAPHIC TEST 27 18047
CLIENTE / Cllent ORDINE / Order PROGETTO / Project COMMESSA / Jah
I KASHAGAN FIELD DEVELOPMENT
RosETTIMARING / EXPERIMENTAL PROGRAM-EPC 4 117A10
CLIENTE FINALE /Customer OGGETTO / Object DISEGNO / Dwg P.F.C./Q.C.P. Fase / Step
KEO1-B7-000-8M-0-QP-
\ﬁ'gf b POR / 0009-000 Rev. AO1 ol
Schizzo Saldatura Diametro Spessore Punzone Posizione Difetto Gludizio Difetta
Sketch Weld Diameter Thikeness Welder Position Defect Judgement Defect
pWPS 02-18 / 2" 5,9 NC 61 0-1 / A A Poroslta / Porosity
PQR 02-18B 1-2 i A Aa  Solfiature Tondeggianti
POS. 5G 2-0 / A Rounded blisters
Ab  Tarli/ Worms
B Inclusione dli scoria
Slag Inclusion
(22 Mancanza di fusione
Lack of fusion
D Mancanza di penetraz.
Troughout penetration
E Cricca / Crack
Ex  Eccesso di penetrazione
Excessive penetration
F Incisione / Undercut
In Insellamento
Root concavity
Sl Slivellamento
Misalignment
W Inclusioni di tungsteno
Tungsyen inclusion
DF  Difetto film / Film Defect
Giudizio / Judgement
A Accettabile / Acceptable
NR  Riparare / Repair
NX  Ripetere film/Repeat film
RK  Conferma difetto
Confirm the defect
Procedura procedure
‘:2(';’11'5;’; £00-8M-0-PRO0I2-000 P03 Schermi Pb 0,10 Campo di densita 214 Pellicola KODAK
S T e i Density range " Film type  C3
Tipo macchina Ry Type machine Ry shield Pb 0,15 y rang yp
Gammamat SE 75 matricola 916
s t Tecnica Rx 10 20 34 | a0
ABEME |18 o= ol N 0 ASTM ¥ EN
Saurce RX Ir92 | se75 X Tecniqu 50 shO 60 70 | penetrametro
Energia Ci kv mA - Lat M Lato film film side
o TEd R TT) i
Energy 19 ,_!__m’ *Evf,f), 5(7 ___)_ i@_ O Lato sorgente Source side
Macchia focale i = < = Esposizione ™ Film singolo Single film
Focal spot N S L Esposition [ Film copplo Double film
=L e L] o A0 —
Tempo Min  Sec L ( .) LYY j Tecnica di 0 Manuale manual
d’esposizione L sviluppo
Exposure time 25 Film processing [ Automatico Automatic
Sp. Attraversato Dist. pezzo sorg. (D) | Dist. oggetto film (d) Penombra Visible Wire n® Lastre n°
Crossed thickness Source piece distan Flim object distance Unsharpness Requred Obtained Films n®
5,9+1,5mm 54,1 mm 7,4 mm <051mm | 041 W13 £.5. W13 FS. 3
TECNICO II° IVELLO CONTROLLO QUALITA' ISPE'IT(%{E\@EN% B ISPETTORE Al
Level II° Techptician Quality Control CompafifReppje. o) Inspection Agency
i 3
- » ER [
ROSETTLMARINO. P | sdgiRVICE § —
Wel(“l lg [_}EP—L‘/’-:JZ) oq /& - . A‘gf 4 l{ SNEIVICEN SnA
—-RCeracchl” ) :
<« / { !

AT F7 KT

E vietata Ia riproduzione parziale del cerlilicato senza |"autorizzazione scritta — Partial reproduction of this certificate must be written authorized
L risultati delle prove si riferiscono unicamente ai particolari csaminali — Test results relate only to the items esantine
Report NDT RT 05 Rev. |
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Controlli non distruttivi DATA—Date | FOGLIO - Sheet
Via F. Crispi n, 1- Zona Bassette Sud 48123
Ravenna
; 09/03/2018
Tel 0544 468472 info@qualitytestsrl.com Sd 5
RAPPORTO D'ESAME MAGNETOSCOPICO MTN°: Ns. Rif./Our Ref.
MAGNETIC PARTICLE TEST 13 18047
CLIENTE — Client ORDINE — Order PROGETTO — Project COMMUESSA — Job
] KASHAGAN FIELD DEVELOPMENT
RoSETTIMARINOG / EXPERIMENTAL PROGRAM-EPC 4 117A10
CLIENTE FINALE - Customer OGGETTO - Object DISEGNO — Drawing P.F.C.—Q.C.P. Fase - Step
i i KE01-B7-000-8M-Q-QP-
\?i’ff ] e PGR / 0009-000 Rev. AO1 532
CODICE / code PROCEDURA/Procedure ACCETTABILITA - Acceptance |evel
ASME V ART 7 Ed. 2015 MT KEO1-B7-000-8M-Q-PR-0010-000 AO1 ASME B31.3 Table 341.3.2
MATERIALE TEMPERATURA DELLE SUPERFICI INTENSITA’ LUMINOSA / Light intensity
Material Surface temperature LUCE BIANCA LUCE NERA
X60 INTERVALLO 5+52°C & > 1000 LUX 0 1000 yW/ecm?
STATO DELLA SUPERFICIE — Surface condition
1 COME SALDATO As welded [41 SPAZZOLATO — Brushed 1 LAVORATO DI MACCHINA — Machined
0 MOLATO — Ground O LAMINATO — Rolled [0 GREZZO — Forged
TECNICA DI MAGNETIZZAZIONE / Magnetizzazion tecnics
O PUNTALI/Prods GlOGO/Yoke [ SOLENOIDE/Solenoid [0 CONDUTTORE CENTRALE/Central conduttor
METODO / Method [ CONTINUO/Continuous ¥ RESIDUO /Residual
TIPO/magnetization type [0 MAGNETICO/magnstic MELETTRICO/electric
DIREZIONE DEL CAMPO MAGNETICO/magnetic field direction MLONGITUDINALE/longitudinal
i SILVER YOKE
TIPO APPARECCHIO/Type of equipment SN DISTANZA PUNTALI/Pole spacing mm 180mm
.Nu. 03.230-16
TIPO DI CORRENTE/Type current CA INTENSITA/Intesity (Amp ) 45 kg
MEZZO DI ISPEZIONE / Examination medium | 4 UMIDO/Wet ] L1 SECCO/Dry
PARTICELLE UTILIZZATE/Particle Type
POLVERE NERA/Black powder | FLUORESCENTE/Fluorescent (]
MARCA TIPO/Mark Type NDT BW2 MARCA TIPO/Mark Type NDTFW1
LOTTO/BACH 7233s LOTTO/BACH U161125s
VERNICE DI CONTRASTO/Contrast Paint 7] NDT WBLS ) CGM VECOPLAST
LOTTO/BACH
SALDATURE CONTROLLATE / Welds Verified
Wps PQR Size Thk Welder Pos
pWPS 02-18 02-18B b 5,9 NC61 5G
RISULTATI CONFORME ALLA SPECIFICA m NON CONFORME ALLA SPECIFICA D
Result Accarding to specification Non According to specification
TECNICO II° LIVELLO CONTROLLO QUALITA' ISPETTORE CLIENTE ISPETTORE A.I.
Level lI° Technician Quality Control Inspection Agency
. 4
R CAR" NOCHRA ROSETTS Mf uw o /|
2°|Libello We ’{jﬁp = ;
L J =
N8R o

E vietata la ripraduzione parziale del certificato senza |'autorizzazione scritta — Partial reproduction of this certificate must be written outhorized
| risultati delle prove si riferiscono unicamente ai particolari esaminatl — Test results relate only to the items esamine
Report NDT MT 03 Rev.1
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Controlli non distruttivi DATA - Date FOGLIO — Sheat
Via F. Crispi n. 1 - Zona Bassette Sud48123 Ravenna
Tel 0544 468472 info@qualitytestsrl.com 10/03/2018 1
RAPPORTO D'ESAME RADIOGRAFICO 5 RT N°: Ns. Rif./Our Ref.
RADIOGRAPHIC TEST 34 18047
CLIENTE / Client ORDINE / Order PROGETTO / Project COMMESSA / Job
KASHAGAN FIELD DEVELOFMENT
E RosETTINIARING / EXPERIMENTAL PROGRAM-EPC 4 117A10
CLIENTE FINALE /Customer OGGETTO / Object DISEGNO / Dwg P.F.C./Q.C.P. Fase / Step
: i s KEQ1-B7-000-8M-Q-QF-
%f % = FaR / 0009-000 Rev. A1 5t
Schizzo Saldatura Diametro Spessore Punzone Posizione Difetto Giludizio Difetta
Sketch Weld Diameter Thikeness Welder Position Defect Judgement Defect
pWPS 02-18 / 2 59 AX 106 0-1 / A A Porosita / Porosity
PQR 02-18C 1-2 DF A Aa  Soffiature Tondegglanti
POS. 56 2-0 A A Rounded blisters
Ab  Tarli / Worms
B Incl. di scoria o Allungata

Slag / Elongated Inclusion
C Mancanza di fusione

Lack of fusion

D Mancanza di penetraz.

Troughout penetration

E Crleca / Crack
Ex  Eccesso di penetrazione

Excessive penetration

F Incisione / Undercut

in Insellamento

Root concavity

st Slivellamento

Misalignment

W Inclusioni di tungsteno

Tungsyen Inclusion

DF  Difetto film / Film Defect

Giudizio / Judgement

A Accettabile / Acceptable

NR  Riparare / Repair

NX  Ripetere film/Repeat film

RX  Conferma difetto

Confirm the defect
Procedura procedure
Qég“fg W — Schermi Pb 0,10 Campo didensita | Pellicola KODAK
- = | - Film t a3
Tipo macchinaRy Type machine Ry shield Pb 0,15 Density range U type
Gammamat SE 75 matricola 916
Sorgente Tecnica Rx 10 20 3 40
> 5( gz 3 IZ;'S Rx Tecnique LAsT™ © EN
Source Ir e q 50O sbO (A u] 70 | Penetrametro
Energia Ci kv | ma o Lal @ Lato film film side
Energy 19 ,L_,ﬂ ,,:".,.{;,,) o 3( ‘ .j_ 4 — [ Lato sorgente Source side
Macchia focale 5 - ot N o Esposizione & Film singolo Single film
Focal spot q, 7 e Y Esposition O Film doppio Double film
Tempo Min  Sec P e s (_) =R . Tecnica di [ Manuale manual
d’esposizione 3 sviluppo ' )
Exposure time 25 Film processing & Automatico Automatic
Sp. Attraversato Dist, pezzo sorg, (D} | Dist. oggetto film (d) Penombra Visible Wire n® Lastre n°
Crossed thickness Source piece distan Film object distance- Unsharpness Requred Obtained Films n®
5,941,5 mm 54,1 mm 7.4 mm <0,51mm I 0,41 W13 FS.WI3FES, 3
TECNICO II° LIVELLO CONTROLLO QUALITA' ISPETTORE C ENTE(.-\_ ISPETTORE Al
Level II’Jechpician Quality Control Compa, R\ﬁ“@ Ly . Inspection Agency

TVICES SpA

g/ oberto Zanli
b L( /5‘/”%0 0712
v =

(ARYRI
2 p. ¢

Ao a1 ap
/KA

£ vietata la riproduzione parziale del certificato senza 'autorizzazione seritta — Partial reproduction of this cerlificate nust be written aulhorized
I risultati delle prove si riferiscono unicamente ai particolari esaminati — Tes/ results relate only to the items esamine
Report NDT RT 05 Rev.1
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f [u] @LHTHU[J Controlli non distruttivi T .
Via F. Crispi n. 1 - Zona Bassette Sud 48123
TEST srl Ravenna 10/03/2018 1
Tel 0544 468472 Info@qualitytestsrl.com
RAPPORTO D’ESAME MAGNETOSCOPICO MT N Ns. Rif./Our Ref.
MAGNETIC PARTICLE TEST 14 18047
CLIBNTE—Client — - |ORDINE=Order . |PROGETTO—Projeet | = COMMESSA=Job -~
E f KASHAGAN FIELD DEVELOPMENT 117A10
RosETTIMARINOG EXPERIMENTAL PROGRAM-EPC &
CLIENTE FINALE - Customer —. | OGGETTO=Object - — — — | DISEGNO=Drawing~ | Pif.C.—Q.CP. + -|Fase-Step=
&5 e KE01-B7-000-8M-Q-OP-
?975 % Ceics] PQR ! 0009-000 Rev. AOL 532
CODICE/code- -~ | PROCEDURA/Procedure- | ACCETTABILITA - Acceptance level -2~

ASME V ART 7 Ed. 2015

MT KE01-B7-000-8M-Q-PR-0010-000 A01

ASME B31.3 Table 341.3.2

TEE = MATERIALE EMPER"ATUEK [")EL'LESUPERFICI ~—INTENSITA! LUMINOSA/LIgh\: intensity- z
S5 Mvaterlal” = LUCEBIANCA= ~LUCENERA™ =

X60 INTERVALLO 5:52°C M > 1000 LUX D 1000 qwlcmz
e e : ~'STATO DELLA SUPERFICIE=Surface condition - e e S
IZI COME SALDATO As we]ded 4 SPAZZOLATO - Brushed [ LAVORATO DI MACCHINA - Machlned

a MOLATO - Ground

O LAMINATO - Rolled

[ GREZZO — Forged

seme e -~ TECNICA DI MAGNETIZZAZIONE/ Magnetizzazlon tecpies =~ -~ =+~ =+
D PUNTALI/Prods 1 GI0GO/Yoke O SOLENOIDE/Solenoid [ CONDUTTORE CENTRALEICentraI conduttor
METODO / Method [ CONTINUOQ/Continuous [ RESIDUO /Residual
TIPO/magnetization type 0 MAGNETICO/magnetic HIELETTRICO/electric
DIREZIONE DEL CAMPO MAGNETICO/magnetic field direction MLONGITUDINALE/longltudinal
SILVER YOKE
TIPO APPARECCHIO/Type of equipment §.No. 03.230-16 DISTANZA PUNTALI/Pole spacing mm 180mm
TIPO DI CORRENTE/Type current CA INTENSITA/Intesity (Amp ) 4,5 kg
MEZZ0 DI ISPEZIONE / Examination medium [ @ UMIDO/Wet | [ SECCO/Dry
PARTICELLE UTILIZZATE/Particle Type
POLVERE NERA/Black powder | FLUORESCENTE/Fluorescent O
MARCA TIPO/Mark Type NDT BW2 MARCA TIPO/Mark Type NDT FW1
LOTTO/BACH 7233s LOTTO/BACH U161125s
VERNICE DI CONTRASTO/Contrast Paint 1 NDT WBLS a CGM VECOPLAST
LOTTO/BACH
SALDATURE CONTROLLATE / Welds Verifled
Whps PQR Size Thk Welder Pos
pWPS 02-18 02-18C i 59 AX106 5G
RISULTATI CONFORME ALLA SPECIFICA m NON CONFORME ALLA SPECIFICA I:l
Result According to specification Non According to specification
“TEENICO II® LIVELLO | CONTROLLO QUALITA" — — E

:L,ﬂei-!l?ffechn!g?n,, =

Quality Control=—

-ISPETFORE CL[ENTE ———— —Z|'ISPETTOREAIl, -

: _lnspgct_m_ﬂgenﬁv _

0“/ 23 Latf

E vietata I riproduzione parziale del certificato senza I'autarizzazlone scritta — Partial reproduction of this certificate must be written authorized
I risultati delle prove sl riferiscono unicamente al particolari esaminati — Test results relate only to the items esamine

Report NDT MT 03 Rev.1
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N LET@ Controlli non distruttivi DATA - Date FOGLIO —Sheet
L';F_a Via F. Crispi n. 1 - Zona Bassette Sud48123 Ravenna
t{ s TEST art Tel 0544 468472 info@qualitytestsrl.com 10/03/2018 1
RAPPORTO D'ESAME RADIOGRAFICO RTN®: Ns, Rif./Our Ref.
RADIOGRAPHIC TEST 35 18047
CLIENTE / Client ORDINE / Order PROGETTO / Project COMMESSA / lob
KASHAGAM FIELD DEVELOPMENT
E RosETTIMARING / : EXPERIMENTAL PROGRANL-EPC 4 117A10
CLIENTE FINALE /Customer OGGETTO / Object DISEGNO / Dwg P.F.C./Q.CP. Fase / Step
Ly i. = - T KE01-87-000-8M-Q-QP-
gﬁ{:f ;%J#, e Ly / 0009-000 Rev. ADL 532
Schizzo Saldatura Diametro Spessore Punzone Posizione Difetto Giudizio Difetto
Sketch Weld Diameter Thikeness Welder Position Defect Judgement Defect
pWPS 02-18 / o 5,9 NC 47 0-1 / A A Porosita / Parosity
PQR 02-18D 1-2 DF A Aa  Soffiature tondeggianti
POS. 5G 2-0 A A Rounded blisters
Ab  Tarli/ Worms
B Incl, di scoria o Allungata

Slag / Elongated Inclusion

o Mancanza di fusione

Lack of fusion

D Mancanza di penetraz.

Troughout penetration

E Cricca [ Crack

Ex  Eccesso di penetrazione

Excessive penetration

F Incisione / Undercut

In Insellamento

Root concavity

Sl Slivellamento

Misalignment

W Inclusioni di tungsteno

Tungsyen inclusion

DF  Difettofilm / Film Defect
Giudizio / Judgement

A Accettablle / Acceptable

NR  Riparare / Repair

NX  Ripetere film/Repeat film

RX  Conferma difetto

Confirm the defect

Procedura procedure
ASME IX Scherml Pb 0,10 Campo di densita Pellicola KODAK
KE01-B7-000-8M-Q-PR-0012-000 PO3 hield PbOAS Density range 2+4 Film t ca
Tipo macchina Ry Type machine Ry shie ’h Q, Y rang. m type
Gammamat SE 75 matricola 916
Sorgente | o @ | TecnicaRx 10 20 | 3@ | 40O
, O ASTM M EN
Source Rx | Ir92 | Se7s | RxTecnique [ s [spo [ 60 | 70 | penetrametro
Energia ¢ kv | mA i o » rat M Lato film film side
Energy 19 m_!%_ Jn peles f) = -“L,f}, ,iu O Lato sorgente Source side
Macchia focale 3 it e - e X Esposizione 4 Film singolo Single film
Focal spot & Vo ™ Esposition O Film doppio Double film
Tempo Min  Sec i i Q,) o Y,__i)ﬁ Tecnica di I Manuale manual
d'esposizione 2] sviluppo )
Exposure time 25 Film processing & Automatico Automatic
Sp. Attraversato Dist. pezzo sorg. (D) | Dist, oggetto film (d) Penombra Visible Wire n® Lastre n®
Crossed thickness Source piece distan Film object distance Unsharpness Requred Obtained Filmsn®
5,9+1,5 mm 54,1 mm 7.4 mm <0,5Imm I 0,41 W13 FS5. W13 FS. 3
TECNICO II° UVELLO CONTROLLO QUALITA’ [SPETTORE CLIENTE ISPETTORE ALl
Level II° Technician Quality Control Company Repr. Inspection Agency n
[
- Hoberto Zauli £ _
iyello IO 9712 af G
]

% vietata la riproduzione parziale del certificato senza I"autorizzazione scritta— Partial reproduction of this certificate nist be writlen authorized
I risultati delle prove si riferiscono unicamente ai particolari esuminati — Test vesults relate only fo the items esamie
Repart NDT RT 05 Rev.1
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Fe @ Controlli non distruttivi DT 15
- Date FOGLIO —Sheet
MLETUED Via F. Crispl n. 1 - Zona Bassette Sud 48123
k TEST srt Ravenna 10/03/2018 1
Tel 0544 468472 Info@qualitytestsrl.com
RAPPORTO D’ESAME MAGNETOSCOPICO MTN*: Ns. Rif./Our Ref.
MAGNETIC PARTICLE TEST 15 18047
CLIENTE~Client— ~ ~ —  [ORDINE=Order — — — | PROGETIO=Project —~ |.=— — ‘COMMESSA=Job— - —
E / KASHAGAN FIELD DEVELOPMENT 117A10
RoserTIMARINOG EXPERIMENTAL PROGRAM-EPC 4
'CLIENTE FINALE - Customer—— | OGGETTO =Object — .~ | DISEGNO=Drawing. - | P.F.C.—Q.CP._ |Fase-Step
o i, - ZTII 7 KEQ1-B7-000-8M- QQP—
HEAE % PQR ! 0009-000 Rev. A01 53.2
CODICE/code—— — | PROCEDURA/Proceduré -  |'ACCETTABILITA- Acceptance level ——— =
ASME V ART 7 Ed. 2015 MT KE01-B7-000-8M-Q-PR-0010-000 A01 ASME B31,3 Table 341.3.2
, “MATERIALE == | —TEMPERA‘[!,JB!} DELLE SUPERFICI — |~ INTENSITA’LUMINOSA /Light intensity —
~—~  Material— |~ Surface temperature - - LUCEBIANCA — |- — "LUCENERA-
X60 INTERVALLO 5+52°C g > 1000 LUX O 1000 qW/crn

e -~ STATO DELLA SUPERFICIE—Surfaceconditon—— =~ e
& COME SALDATO As welded [l SPAZZOLATO — Brushed O LAVORATO DI MACCH!NA Machlned

[ MOLATO - Ground

I LAMINATO ~ Rolled

O GREZZO Forged

- = — —TECNICA DI MAGNETIZZAZIONE /-Magnetizzazlon tecnlcs: == :
I PUNTALI/Prods M GIOGO/Yoke [ SOLENOIDE/Solenold O CONDUTI'ORE CENTRALE/CentraI conduttor
METODO / Method O CONTINUO/Continuous [ RESIDUO /Residual

TIPO/magnetization type O MAGNETICO/magnetic WIELETTRICO/electric

DIREZIONE DEL CAMPO MAGNETICO/magnetic field direction

MILONGITUDINALE/longitudinal

TIPO APPARECCHIO/Type of equipment 5 ﬂwER YORE DISTANZA PUNTALI/Pole spacing mm 180mm
No. 03.230-16
TIPO DI CORRENTE/Type current CA INTENSITA/Intesity (Amp ) 4,5 kg
MEZZO0 DI ISPEZIONE / Examination medium ] M UMIDO/Wet | OO0 SECCO/Dry
PARTICELLE UTILIZZATE/Particle Type
POLVERE NERA/Black powder o] FLUORESCENTE/Fluorescent O
MARCA TIPO/Mark Type NDT BW2 MARCA TIPO/Mark Type NDT FW1
LOTTO/BACH 7233s LOTTO/BACH U161125s
VERNICE DI CONTRASTO/Contrast Paint NDT WBL5S (] CGM VECOPLAST
LOTTO/BACH
SALDATURE CONTROLLATE / Welds Verified
Wps PQR Size Thk Welder Pos
pWPS 02-18 02-18D 2" 5,9 NC47 5G
RISULTATI | cONFORME ALLA SPECIFICA [7] | NON CONFORME ALLA SPECIFICA O
Result Accordlng to specificatlon Non According to specification

TECNICOIPLIVELLO -
‘Level 11> Technician

!SPETTORE CLIENTE

i rl;nspec’g]o:nAgep\cy_ A

(AR

1o/ D 4

31271777

E vietata la riproduzione parziale del certificato senza I'autorizzazione scritta — Partial reproduction of this certificate must be written authorized
I risultati delle prove si riferiscono unicamente al particolari esaminati — Test results relate only to the items esamine
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ng. Koberto Zauli

: L,?lw() 9712
.'/ P

Controlli non distruttivi DATA - Date FOGLIO — Sheet
Via F. Crispi n. 1 - Zona Bassette Sud48123 Ravenna
Tel 0544 468472 info@qualitytestsrl.com 10/03/2018 1
RAPPORTO D'ESAME RADIOGRAFICO RTN": Ns. Rif./Our Ref,
RADIOGRAPHIC TEST 36 18047
| CLIENTE / Client ORDINE / Order PROGETTO / Project COMMESSA / Job
=53] KASHAGAN FIELD DEVELOPMENT
RoseTTIMARING / EXPERIMENTAL PROGRAM-EPC 4 117A10
CLIENTE FINALE /Customer OGGETTO / Object DISEGNO / Dwg P.F.C./Q.C.P. Fase [/ Step
el { e KEO1-B7-000-8M-Q-OF-
J;‘c"gf % PQR / 0009-000 Rev. AO1 il
Schizzo’ Saldatura Diametro Spessore Punzone Pasizione Difetto Giudizio Difetto
Sketch Weld Diameter Thikeness Welder Position Defect Judgement Defect
pWPS 02-18 Y | 2" 5,9 AX 106 01 A A A Parasita / Porosity
PQR 02-18E 1-2 / A Aa  Soffiature Tondeggianti
POS. 5G 2-0 Ab A Rounded blisters
Ab  Tarli / Worms
B Incl. di scoria o Allungata
Slag / Elongated Inclusion
C Mancanza di fusione
Lack of fusion
D Mancanza di penetraz.
Troughout penetration
E Cricca / Crack
Ex  Eccesso di penetrazione
Excessive penetration
F Incisione [ Undercut
In  Insellamento
Root concavity
si Slivellamento
Misalignment
W Inclusioni di tungsteno
Tungsyen inclusion
DF  Difetto film / Film Defect
Giudizio / Judgement
A Accettabile / Acceptable
NR  Riparare / Repair
NX  Ripetere film/Repeat film
RX  Conferma difetto
Confirm the defect
Pracedura procedure
':gg':E ;’;-OUGSM Q-PR-0012-000 PO3 Schermi Pb 0,10 Campo di densita - Pellicola KODAK
= = _ i &4 i a3
Tipo macchina Ry Type machine Ry shield Pb0,15 Density range Film type
Gammamat SE 75 matricola 916
Sorgente Tecnica Ry i0 20 3M 40
; RDK | Dgz S E‘i’s Rx Tecnique Oastm EEN
Source r e s0 s60 | 6O 70 | Penetrametro
Energia Gi kv mA Lail Lato film film side
y P | U IS ) _Ar
Energy 19 e ::_T'ﬁ ._’-{_ -_) il 3(_ . _) ! - O Lato sorgente Souree side
Macchia focale 5 Wik aad s Esposizione i Film singolo Single film
Focal spot | is - e o Espasition O Film doppio Double film
Tempo Min  Sec = '1 ! ( } "T,—i__}— Tecnica di 0 Manuale manual
d'esposizione s sviluppo
Exposure time 25 Film processing 4 Automatico Automatic
Sp. Attraversato Dist. pezzo sorg. (D) Dist. oggetto film (d) Penombra Visible Wire n® Lastre n®
Crossed thickness Saurce piece distan Film abject distance Unsharpness Requred Obtained Films n*®
5,9+1,5 mm 54,1 mm 7.4mm <051tmm | 041 W 13ES. WI3 FS. 3
TECNICO [I° LIVELLO CONTROLLO QUALITA' ISPETTORE CLIENTE ISPETTORE ALl
Level [I° Technician Quality Control Compapy BRI~ Inspection Agency
O ~/

A Py —
2w

E viclata la riproduzione parziale del certificato senza I"aulorizeazione scritta — Partial reproduction of this certificate mus! be written authorized
I risultati delle prove si riferiscono unicamente ai particolari esaminati — Test resulls relate only (o the items esamine
Report NDT RT 05 Rev. |
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q @ Controlli non distruttivi DA
— Date FOGLIO ~ Sheet
UEI[I:‘ETHUD Via F. Crispl n. 1 - Zona Bassette Sud 48123
k TEST srl Ravenna _ 10/03/2018 1
Tel 0544 468472 info@qualitytestsrl.com
RAPPORTO D'ESAME MAGNETOSCOPICO MT N°: Ns. Rif./Our Ref.
MAGNETIC PARTICLE TEST 16 18047
CLIBNTE—Client. — —— —  |ORDINE—Order-~ - — | PROGETTO—Project ~ | — - COMMESSA=Job~- — —=
E / KASHAGAN FIELD DEVELOPMENT 117A
ROSETTIMARING EXPERIMENTAL PROGRAM-EPC A 7A10
CLIENTE FINALE - Customer-— | OGGETTO -Object. ~ | DISEGNO—Drawing - |P.R.C—Q.CP, =~ |Fase-Step= |
25 e KE01-B7-000-8M-Q-QP-

‘ﬁéf # PQR / 0008-000 Rev. A0L 0%
CODICE/code = | PROCEDURA/Procedire | ACCETTABILITA - Acceptance level —
ASME V ART 7 Ed. 2015 MT KEO1-B7-000-8M-Q-PR-0010-000 ADL ASME B31,3 Table 341.3,2

- MATERALE | TEMPERATURADELLE SUPERFICI,,,, = -E-'INTENSWN—LUM[NOE.&I El'ght'intemitv—
~  Material -~ Surfacetemperature = — |~ LUCEBIANCA =~ | - — LUCENERA- -
X60 INTERVALLO 5+52°C 2 Y 1000 LUX =) 1000 uW/cm ,
e ~'STATO DELLA SUPERFICIE=Surfacecondifion — .~~~ —————
7} COME SALDATO As welded i SPAZZOLATO ~ Brushed [J LAVORATO DI MACCHINA Machlned
O MOLATO Ground O LAMINATO — Rolled O GREZZO Forged

— TECNICA DI MAGNETIZZAZIONE /Magnetizzazion techics 7

El PUNTALI/Prods 1} G!OGO/Yoke O SOLENOIDE/Solenold 0 CONDUTTORE CENTRALE/CentraI conduttor

METODO / Method O CONTINUOQ/Continuous [¥ RESIDUO /Resldual

TIPO/magnetization type 0 MAGNETICO/magnetlc MIELETTRICO/electric

DIREZIONE DEL CAMPO MAGNETICO/magnetic field direction MILONGITUDINALE/longitudinal

TIPO APPARECCHIO/Type of equipment S i}WER YORE DISTANZA PUNTALI/Pole spacing mm 180mm
.No. 03.230-16

TIPO DI CORRENTE/Type current CA INTENSITA/Intesity (Amp ) 4,5kg

MEZZO DI ISPEZIONE / Examination medium I UMIDO/Wet | D SECCO/Dry

PARTICELLE UTILIZZATE/Particle Type

POLVERE NERA/Black powder = FLUORESCENTE/Fluorescent O
MARCA TIPO/Mark Type NDT BW2 MARCA TIPO/Mark Type NDT FW1
LOTTO/BACH 7233s LOTTO/BACH U161125s
VERNICE DI CONTRASTO/Contrast Paint 1} NDT WBL5 O CGM VECOPLAST
LOTTO/BACH
SALDATURE CONTROLLATE / Welds Verified
Wps PQR Size Thk Welder Pos

pWPS 02-18 02-18E 27 549 AX106 5G
RISULTATI CONFORME ALLA SPECIFICA m NON CONFORME ALLA SPECIFICA D 1
Result According to specification ~ | Non Aceordlng to speclfication
TECNICOIPLIVELLO. [ CONTROLLO QUALITA” -~ [ ISPETTOREGLENTRY — — | ISPETTORE AL =
Level ll° Techniclan S5 fO.uaﬁty Control - | Comps -Redy SlE\N — 1 Inspectfon Agency =

< o? FRVITE 5
OCE( iscle \
lo M{ [ﬁﬁ' *

> '-/Jp/lof/ J'%’jf

£ vietata la riproduzione parziale del certificato senza I'autorizzazione scritta — Partial reproduction of this certificate must be written authorized
| risultati delle prove sl riferiscono unicamente ai particolari esaminatl — Test results relate only to the items esamine
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& @ML‘E‘T@ Controlli non distruttivi DATA - Date FOGLIO — Sheet
i Via F. Crispi n. 1 - Zona Bassette Sud48123 Ravenna
i | EST art Tel 0544 468472 info@qualitytestsrl.com 10/03/2018 1
RAPPORTO D'ESAME RADIOGRAFICO RTN®: Ns. Rif./Our Ref.
RADIOGRAPHIC TEST 37 18047
CLIENTE / Client ORDINE / Order PROGETTO / Project COMMESSA / Job
ROSETTIMARING / o SRRETAL PrAK EhE 8 117A10
CLIENTE FINALE /Customer OGGETTO / Object DISEGNO / Dwg P.EC./Q.C.P. Fase / Step
s i fr—ras KE01-B7-000-8M-Q-QP-
\ffc’,?f % PR / 0009.000 Rev. AO1 St
Schizzo Saldatura Diametro Spessore Punzone Posizione Difetto Giudizio Difettg
Sketch Weld Digmeter Thikeness Welder Position Defect Judgement Defect
pWhS 02-18 / 2" 5.9 AX 106 0-1 4 A A Porosita / Porosity
POR 02-18F 12 pFanF =) Aa  Soffiature Tondeggianti
POS. 5G 2-0 I Y A Rounded blisters
Ab  Tarli/ Worms
B Incl. di scoria o Allungata
Slag / Elongated Inclusion
C Mancanza di fusione
Lack of fusion
D Mancanza di penetraz,
Troughout penetration
E Cricca / Crack
Ex Eccesso di penetrazione
Excessive penetration
F Incisione / Undercut
In  Insellamento
Root concavity
Sl Slivellamento
Misalignment
W Inclusioni di tungsteno
Tungsyen inclusion
DF  Difetto film / Film Defect
Giudizio / Judgement
A Accettabile / Acceptable
NR  Riparare / Repair
NX  Ripetere film/Repeat film
RX  Conferma difetto
Confirm the defect
Procedura procedure
ASME IX Schermi Pb 0,10 Campo di densita Pellicola KODAK
KEO1-87-000-80d- 01 PA-0012-000 P03 shield Pb0,15 Density range i Film type c3
Tipo macchina Ry Type machine Ry '
Gammamat SE 75 matricola 916
Sorgente | o O @ | TecnicaRx 10 20 | 3™ | 40
Source RX Ir92 | Se75 | Rx Tecnique 50 st | 601 70 Penetrametro i e
Energia i v | mA - » " Lail @ Lato film fifm side
Energy 19 ‘M%‘ I 2 {___)_ 3,(___)_. 3 [ Lato sorgente Source side
Macchia focale 3 B i = - = Esposizione M Film singolo Single film
Focal spot = | L S g Esposition O Film dopplo Double film
Tempo Min  Sec oo i i {J et TT)_ Tecnica di O Manuale manual
d’esposizione 5a ) sviluppo
Exposure time 25 _ Film pracessing M Automatico Automatic
Sp. Attraversato Dist. pezzo sorg. (D) | Dist. oggetto film (d) Penombra Visible Wire n* Lastre n°
Crossed thickness Source piece distan Film obfect distance Unsharpness Requred Obtained Films n®
5,9+¢1,5 mm 54,1 mm 7,4mm <0,51mm | 041 W 13 F5.WI3 ES. 3
TECNICO II° LIVELLO CONTROLLO QUALITA' ISPETTORE AL

Level [I° Technician

Quality Control

Inspection Agency

- Roberto Zauli
“ILipello J50 9712
/

f/

ISPETTORE CLIENTE
Compg gl ‘Pw,/l

{2 vietata la riproduzione parziale del certificato senza I"autorizzazione scritta — Pavtial reproduction of this certificate must be written authorized
I risultati delle prove si riferiscono unicamente ai particolari esaminati — Test resulls relate only lo the items esainine

Report NDT RT 05 Rev.I
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Fi @M ALY Controlli non distruttivi DATA — Date FOGLIO — Sheet
h TE Via F. Crispl n. 1 - Zona Bassette Sud 48123
S H srl Ravenna 10/03/2018 1
Tel 0544 468472 info@qualitytestsrl.com ot
RAPPORTO D'ESAME MAGNETOSCOPICO MTN®: Ns. Rif./Our Ref.
MAGNETIC PARTICLE TEST 17 18047
CLIENTE=Client-— | ORDINE—Order =~ — |PROGETTO-Proje¢t . | —  COMMESSA=Job.
E / KASHAGAN FIELD DEVELOPMENT 117A10
ROSETTIMARING EXPERIMENTAL PROGRAM-EPC 4
_CLIENTEFINALE -Customer ——— | ( ~ | DISEGNO=Drawing — — | P.F.C.=Q.CP.— —|Fase-Step_——
25 KE01-B7-000-8M-Q-QP-
ol PQR / (1009-000 Rev. A01 DA
‘CODICEfcode—— | PROCEDURA/Procedure- -~ - | ACCETTABILITA-Acceptancelevel —
ASME V ART 7 Ed. 2015 MT KEO1-B7-000-8M-Q-PR-0010-000 A0 ASME B31.3 Table 341.3.2

__NTENSITAULUMINOSA / Light intensity -~

Surface temperature

T*’LUCE"BLANCA =

T LUCENERA

INTERVALLO 5+52°C

D 1000 qW/cm

X60

- STATO DELLA SUPERFICIE — Surface conditi

g > 1000 LUX

jon

IZI COME SALDATO As welded

1 SPAZZOLATO — Brushed

O LAVORATO DI MACCHINA MaChIned

EI MOLATO - Ground

1 LAMINATO —Rolled

[0 GREZZO — Forged

== S TTEON

ICA DI MAGNETIZZAZIONE / Magnetizzazion tecnics- — — e

EI PUNTALI/Prods & GIOGO/Yoke [ SOLENOIDE/Solenoid 1 CONDUTTORE CENTRALE/CentraI cnnduttor
METODO / Method 0 CONTINUO/Continuous [4 RESIDUO /Residual
TIPO/magnetization type 0 MAGNETICO/magnetic IELETTRICO/electric

DIREZIONE DEL CAMPO MAGNETICO/magnetic field direction

MLONGITUDINALE/longitudinal

SILVER YOKE 1
TIPO APPARECCHIO/Type of equipment 5.No. 03.230-16 DISTANZA PUNTALI/Pole spacing mm 180mm
TIPO DI CORRENTE/Type current CA INTENSITA/Intesity (Amp) 45kg
MEZZO DI ISPEZIONE / Examination medium | UMIDO/wWet I O SECCO/Dry
PARTICELLE UTILIZZATE/Particle Type
POLVERE NERA/Black powder 7| FLUORESCENTE/Fluorescent (]
MARCA TIPO/Mark Type NDT BW2 MARCA TIPO/Mark Type NDT FW1
LOTTO/BACH 72335 LOTTO/BACH U161125s
VERNICE DI CONTRASTO/Contrast Paint = NDT WBL5 O CGM VECOPLAST
LOTTO/BACH
SALDATURE CONTROLLATE / Welds Verified
Wps PQOR Size Thk Welder Pos

pWPS 02-18 02-18F 2" 5,9 AX106 5G
RISULTATI CONFORME ALLA SPECIFICA Iz[ NON CONFORME ALLA SPECIFICA D
Result Accon:ling to speclﬂcatlon Non According to specification

E vietata la riproduzione parziale del certificato senza I'autorizzazione scritta — Partial reproduction of this certificate must be written authorized
I risultati delle prove si riferiscono unlcamente al particolari esaminati— Test results relate only to the items esamine
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Element Materials Technology P: +39 0373 89721

@ ele me n-t Milan S.r.l. F: +39 0373 897200
Via della Pierina 9/11 info.milan@element.com
26013 Crema (CR) element.com
Italy

TEST REPORT

Pag 1ofl2
Client
Cod. 1737
ROSETTI MARINO S.P.A
VIA TRIESTE, 230
48100 RAVENNA (RA)
Italia
Your ref. : Document : Ddt n. 1YPB180162 Date: 14/03/2018
Our ref. : Report : RPR323-1E1R0A18 Date: 04/04/2018
Job : ADC323-1E1RDA18 Date: 14/03/2018

Remarks: PQR 02/18

DIAMETER ; 2" - WALL THICKNESS : 5.9mm

CLIENT : NCOC
Project: EPC4
Doc, reference: KE01-00-000-KD-V-55-0018-000 Rev.C02 + ASME B31.3 / ASME IX ed.2017
Test standard: ASTM E340-15 - ANSI/NACE MR0O175/1SO 15156-2:2015 - UNI EN ISO 6507-1:2006 - ASTM E190-14 - ASTM E23-16b - ASTM E8/EBM-16a
This Report (RPR) contalns tests results on the following materials

5 Dn Thk
Ref: Identification M‘aterlal (mm) (mm} l Remarks
R
Report signatories and approval
[[] third party Third party [] hird party
Client

D Witness Witness D Witness

Digitally signed by Cantonl Luca
Element Materials Teghnology Milan S.r.l.

=TTLWIA Bl
A -...-!-f'} Ep|
A n

'S SERV

dell'lstituto 1tali

(A \RIIINA Serv
@ w R _

)SRL- D. Cimatti

0L 64, [0sf

General condltions:

1. The Custamer accepts general conditions and prices fixed by the faboratary to perform the tests,

2. Test results will be communlcated only by means of test report except for different contractual agreement,
3, Tests sample will be destroyed 30 days after test except for different written Client request.

4. The spare villl be destroyed 90 days after data of receipt for different written Client request.

5. The test results described In the following test rapart are referring only to the sample mentioned In it,

6. The data of material receivement Is the same as the date of job opening. The date of testing Is the same as tha date of test redort, except for different info.
7. The laboratory has examined the material sampled an supplied by the Client In compliance with standard request.

8. This test repart may not be repraduced other than in full except with the prior writtan approval of the issuing laboratery.

9. Unless otherwise agreed, sales lemms and conditions (HOD20-1E1R0) will be apply.

Test report: RPR323-1E1R0A18 Date 04/04/2018
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Element Materials Technology P: +39 0373 89721

eleme n‘t Milan S.r.l. F: +30 0373 897200
Via della Pierina 9/11 info.milan@element.com

26013 Crema (CR) element.com
Italy
Pag 20f12
[Test |Page [Techniclan
Macrographic examination Pag. 3..5 Cristlan Plloni
Bend test Pag. 6 Luigi Vallati
Hardness test Pag. 7..9 Cristlan Pillonl
Charpy impact test Pag. 10 Nicolas Vailati
Tensile test Pag. 11..12  Lulgl Vallatl
TINA. Seryicpt/'sp
S SERVICEZ.R.L. <~/ w DR
dell'lstituto Italian a Saldature D. Cimatti
aricato y
ba D('; (’[l / ?fﬂf
i w
Techniclan signatories
Digitally signed by Digitally signed by
Cristian Piloni Luigi Vailati
Element Materials Element Materials Element Materials
Technology Milan S.r.l. Technology Milan S.r.l.

Technology Milan S.r.l.
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Element Materials Technology P: +39 0373 89721

T Milan S.r.l. F: +39 0373 897200
) eieﬂleni Via della Pierina 9/11 i i

info.milan@element.com

26013 Crema (CR) element.com
Italy
TEST REPORT
MACROGRAPHIC EXAMINATION Pag 3o0fl2
General Info
Test start - Test finish 04/04/2018 - 04/04/2018
MIF reference (Lab) 1055A18
Client reference PQR 02/18
Identification of specimen (Lab) 055 MC 1
; Side A : API 5L X60
UL Side B : API 5L Gr.B
Position T WM Full thk h12
Test standard ASTM E340-15
Equipments
(Inv.N°1961) PHOTOCAMERA
Test properties
Etching Ammonium Persulfate
Side Al ' Side B

Magnification: ~2.5X

Result

Test specimen has been examined at low magnification (10x) with and without etching.
The results of this exam, didn't show the presence of imperfections or defects in weld metal.

/ﬁé" IINA Servies sda
w [OR | =

".i'» E ‘\\/HZ‘E’;‘ 4 L o Cl(r)nat[ /K/‘jf

Test report: RPR323-1E1R0A18 Date 04/04/2018
MOD25-4E2R0
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Element Materials Technology P: +39 0373 89721

: 3 Milan S.r.l. F: +39 0373 897200
) element

info.milan@element.com

26013 Crema (CR) element.com
Italy
TEST REPORT
MACROGRAPHIC EXAMINATION Pag 4ofl2
General info
Test start - Test finish 04/04/2018 - 04/04/2018
MIF reference (Lab) 1055A18
Client reference PQR 02/18
Identification of specimen (Lab) 055 MC 2
: Side A : API 5L X60
Material Side B : API 5L Gr.B
Position T WM Full thk h3
Test standard ASTM E340-15
Equipments
(Inv.N°1961) PHOTOCAMERA
Test propertles
Etching Ammonium Persulfate
Magnification: ~2.5X
Result

Test specimen has been examined at low magnification (10x) with and without etching.
The results of this exam, didn't show the presence of imperfections or defects in weld metal.

Test report: RPR323-1E1R0A18 Date 04/04/2018
MOD25-4E2R0
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Element Materials Technology P:+39 0373 89721

element
' Via della Pierina 9/11 info.milan@element.com

26013 Crema (CR) element.com
Italy
TEST REPORT
MACROGRAPHIC EXAMINATION Pag 50f12
General info
Test start - Test finish 04/04/2018 - 04/04/2018
MIF reference (Lab) 1055A18
Client reference PQR 02/18
Identification of specimen (Lab) 055 MC 3
: Side A : API 5L X60
Harenal Side B : API 5L Gr.B
Position T WM Full thk hé
Test standard ASTM E340-15
Equipments
(Inv.N°1961) PHOTOCAMERA
Test propertles
Etching Ammonium Persulfate
Magnification: ~2,5X
Resuit

Test specimen has been examined at low magnification (10x) with and without etching.
The results of this exam, didn't show the presence of imperfections or defects in weld metal.

O\RINA ServibhySpa
() FmAsegX,
D. Cm}ﬁ}? ol / ')jﬂ-f

S R.L.
la Saldature

IS SERVIZE

Test report: RPR323-1E1R0A18 Date 04/04/2018
MOD25-4E2R0
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Element Materials Technology P:+39 0373 89721

el em e n-l: Milan S.r.l. F: +39 0373 897200
Via della Pierina 9/11 info.milan@element.com
26013 Crema (CR) element.com
Italy
TEST REPORT
BEND TEST Pag 60f12
General info
Test start - Test finish 04/04/2018 - 04/04/2018
MIF reference (Lab) 1055A18
Client reference PQR 02/18
Material Side A : API 5L X60
Side B : API 5L Gr.B
Test standard ASTM E190-14
Equipments
(Inv.N°1102) CALIPER - (Inv.N°1123) BEND MACHINE
Test parameters
Jig (mm) 25
Rollers distance (mm) 41
Angle (°) 180
Method FORMER
Results
Ref.Lab. i | Type Position Dimensions LO Elongation Results
(°C) (mm) (mm) (%)

055PI 1 20 TFBB (Transverse T Face Bend h2 20.03 x 5.99 No defect

face bend)
055PI 2 20 TRBB (Transverse T Root Bend h4 20.03 x 5.97 No defect

root bend)
055 PI 3 20 TFBB (Transverse T Face Bend h8 20.02 x 5.99 No defect

face bend)
055 PI 4 20 TRBB (Transverse T Root Bend h10 20.02 x 5.95 No defect

root bend)

Wi
accen,
INA Serwic
W IR

3 ’ ) Ctmattl 4/‘2,%[.;?

Test report: RPR323-1E1R0A18 Date 04/04/2018

MOD25-8E2R0
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Element Materials Technology P:+39 0373 89721

@ element Milan S.r.. F: +30 0373 897200

Via della Pierina 9/11 info.milan@element.com

26013 Crema (CR) element.com

Italy
TEST REPORT
HARDNESS TEST Pag 7o0f12
General Info
Test start - Test finish 04/04/2018 - 04/04/2018
MIF reference (Lab) 1055A18
Client reference PQR 02/18
Identification of specimen (Lab) 055 MC 1
Material S?de A : API 5L X60
Side B : API 5L Gr.B

Position T WM Full thk h12

Test standard

Equipments
(Inv.N°9) HARDNESS TESTING MACHINE

Results

ANSI/NACE MR0175/1SO 15156-2:2015 + UNI EN ISO
6507-1:2006

1.5+ 0.5 mm
1 i J_ 3
= + ........... ‘_7'.___* __________________ ‘_ el
1.0 mm |
Side A i e e s 2 4 @ Side B
1.0 mm
1.2 19
_.+ _____________ _]_._.._._._..__ _______________ i
— |
1501 1.5£0.5 mm -
Cap Root
Ne Value Ne Value Ne Value
HV10 HV10 HV10
1 176.0 9 179.0 12 181.0
2 180.0 10 171.0 13 171.0
3 184.0 11 176.0 14 166.0
4 177.0 15 142.0
5 172.0 i6 143.0
6 174.0 17 174.0
7 189.0 18 184.0
8 183.0 19 170.0
Min 142.0
Max 189.0
Required: : <248 HV10
{aa \RINA. Servi
l\;& > W DR

11S SERVI

dell'lstituto itali

R R

S.R.
|la Saldaturé

Test report: RPR323-1E1R0A18 Date 04/04/2018

MOD25-3E2R0
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Element Materials Technology P: +39 0373 89721

element
Via della Pierina 9/11 info.milan@element.com

26013 Crema (CR) element.com

Italy
TEST REPORT

HARDNESS TEST Pag 8ofl2
General Info
Test start - Test finish 04/04/2018 - 04/04/2018
MIF reference (Lab) 1055A18
Client reference PQR 02/18
Identification of specimen (Lab) 055 MC 2
- Side A : API 5L X60
Materal Side B : API 5L Gr.B
Position T WM Full thk h3
ANSI/NACE MR0175/IS0O 15156-2:2015 + UNI EN ISO

Test standard

6507-1:2006

Equipments
(Inv,N°9) HARDNESS TESTING MACHINE

Results

1,5+ 0,5 mm
1 1 J_ [
B e T e e s gy S S S S L R R B
h --. 5
1.0 mm \
Side A  |r-rmmrmrmmim e i * - fmrn P Side B
1.0 ram
12 | 13 19
o e e 1 ----------- = 2 T ——-—
EE——
1501 1.5t 0.5 mm o
Cap Root
Ne Value Ne Value Ne Value
HV10 HVi0 HVi0
1 153.0 9 184.0 12 155.0
2 159.0 10 181.0 13 166.0
3 165.0 11 186.0 14 159.0
4 170.0 15 144.0
5 175.0 i6 138.0
6 171.0 17 172.0
7 166.0 i8 183.0
8 188.0 19 172.0
Min 138.0
Max 188.0
Required: : <248 HV10 .
e
i@% IINA Servic )
S/ Nw LR

o EISRa‘llaaturz D. Clma‘:i) 34/ lﬂd/

Ispettorf fcaricato

4

Test report: RPR323-1E1R0A18 Date 04/04/2018
MOD25-3E2R0
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® clement

TEST REPORT

Element Materials Technology P: +39 0373 89721

Milan S.r.l.

Via della Pierina 9/11
26013 Crema (CR)
Italy

F: +39 0373 897200
info.milan@element.com
element.com

HARDNESS TEST

General info

Test start - Test finish

MIF reference (Lab)

Client reference

Identification of specimen (Lab)

Material
Position
Test standard

Equipments
(Inv.N°9) HARDNESS TESTING MACHINE

Results

Pag 90f12

04/04/2018 - 04/04/2018

1055A18
PQR 02/18
055 MC 3

Side A : API 5L X60
Side B : API 5L Gr.B

T WM Full thk hé

ANSI/NACE MR0175/ISO 15156-2:2015 + UNI EN ISO

6507-1:2006

1.5+0.5 mm
1 | F l 8
B atedeiietin it —‘——0 77777777777777777 -
“ :,I s, 3
1.0 mm
Side A |- mmm i b 1 sideB
“
— 1.0mm
12 14
e s —] ----------- S S S B
e
101 1.5+ 0.5 mm o
Cap Root
Ne Value Ne Value Ne Value
HVi0 HV10 HVi0
1 155.0 9 168.0 12 154.0
2 167.0 i0 172.0 13 158.0
3 173.0 11 175.0 14 151.0
4 176.0 15 144.0
5 179.0 16 159.0
6 163.0 17 176.0
7 160.0 18 180.0
8 195.0 19 175.0
Min 144.0
Max 195.0
Required: : <248 HV10
pA
R.L D. Cimafti
S SERV\C A2 Saldature QEI I "‘l\/ IZ-PGS.

dell'lstituto italian

|spettor

Test report: RPR323-1E1R0A18 Date 04/04/2018
MOD25-3E2R0
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Element Materials Technology P:+39 0373 89721

e]- em ent Milan S.r.l. F: +39 0373 897200
Via della Pierina 9/11 info.milan@element.com
26013 Crema (CR) element.com
Italy
TEST REPORT
CHARPY IMPACT TEST Pag 100f12
General info
Test start - Test finish 04/04/2018 - 04/04/2018
MIF reference (Lab) 1055A18
Client reference PQR 02/18
! Side A : API 5L X60
Material Side B : API 5L Gr.B
Test standard ASTM E23-16b
Equipments
(Inv.N°1102) CALIPER - (Inv.N°1156) CHARPY IMPACT 450 - (Inv.N°1806) CRYOSTAT
Specimen informations
Notch KV8
Test parameters
Nominal energy of test machine (J) 450
Results
T 7 Dimensions A B E lAverage
Lab Id. o Position
(°C) (mm) | value (3) (Lr:;ﬂ Value (7) :-nfr’;F; Value (3) ?;:;F; Value (3) '(-n‘;’,f‘f)

055RE1 |-57.1 | TWMh10-11 |10.0x3.33 50 1.63 45 1.59 23 1.10 39 1.44

055RE2 |-57.1| TFL(A)hi-2 |10.0x3.33 37 1.31 48 1.44 43 1.31 43 1,35

055RE3 |-57.1 | TFL(B) h10-11 | 10.0 x 3.33 28 1.27 a3 1.40 61 1.73 44 1.47

055RE4 | -57.1 | TFL (A)+2 h1-2 | 10.0 x 3.33 28 1.25 54 1.38 31 1.33 38 1.32

ossRres | -57.1 | -(B)*2 h10- 10,0 x 3.33 22 1.16 65 1.77 10 0.98 32 1.30
Note

Value required for API 5L X60 dimensions 10 x 10 : Minimum 16 J , Average 20 ]

for dimensions 10 x 3,33 : Minimum 5], Average 7 J

Value required for API 51 Gr.B dimensions 10 x 10 : Minimum 14 1 , Average 18],

for dimensions 10 x 3,33 : Minimum 4 ], Average 5]
Test temperature :
for full size specimen -46° ;

for subsize specimen reduced in compliance with ASME B31.3:2016 table 323.3.4

IINA Selviped spa
W IR f\/
Camatt;

l\ fat )J‘f]f?

L%R,L.
4a Saldature

IS SERVIG

dell'lstituto ltalian

Test report: RPR323-1E1R0A18 Date 04/04/2018
MOD25-12E2R0

PAGE 105 OF 254




Element Materials Technology P: +39 0373 89721

element Milan S.r. F: +39 0373 897200
Via della Pierina 9/11 info.milan@element.com

26013 Crema (CR) element.com

Italy
TEST REPORT

TENSILE -TEST Pag 11of12
General info
Test start - Test finish 04/04/2018 - 04/04/2018
MIF reference (Lab) 1055A18
Client reference PQR 02/18
Identification of specimen (Lab) 055TR 1
Material S?de A : API 5L X60
Side B : API 5L Gr.B

Position T WM Full thk h12
Test standard ASTM E8/E8BM-16a
Equipments

(Inv.N°1102) CALIPER - (Inv.N®1153) UNIVERSAL MACHINE QUASAR 600 - (Inv.N°1161) EXTENSOMETER
Specimen Informations

Type Prismatic

Width (mm) 19.01

Thickness (mm) 5.11

Section (mm?2) 97.14

Test parameters

Temperature (°C) 20.0

Results Required
Rp0.2% (N/mm?2) 384.0 >241
Rm (N/mm?2) 541.0 =413
Note

Broken out of weld (Side B)
Rp% determined by offset method - A% = determined after fracture - Values rounded to the nearest.
Speed of testing: method A - during yielding: 8 MPa/sec - after yielding: 0.25mm/mm/min

600.0

540.0

480.0

4200

360.0

300.0

2400

Sollecitazione (N/mm?)

180.0

1200

60.0

00" ¢ i i : ; ; ; ; ;
0 8750 17500
Deformazione 1 (um)

TINA Servi ;
w [IR /
i D. Cimztti /
dell'l\t.i]‘t.igt)t_n;%Eeﬁiy1 d iz?éi.i?aturz D f, l:',) ?Mf
Ispettor, aricato

Mattgo Carr

n.
Test report: RPR323-1E1R0A18 Date 04/04/2018 7T
MOD25-10E2R0
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Element Materials Technology P:+39 0373 89721

el e me n—t Milan S.r.. F: +39 0373 897200
Via della Pierina 9/11 info.milan@element.com

26013 Crema (CR) element.com

Italy
TEST REPORT

TENSILE TEST Pag 120f12
General Info
Test start - Test finish 04/04/2018 - 04/04/2018
MIF reference (Lab) 1055A18
Client reference PQR 02/18
Identification of specimen (Lab) 055TR 2
Material S!de A : API 5L X60
Side B : API 5L Gr.B

Position T WM Full thk hé
Test standard ASTM E8/E8M-16a
Equipments

(Inv.N°1102) CALIPER - (Inv.N°1153) UNIVERSAL MACHINE QUASAR 600 - (Inv.N°1161) EXTENSOMETER
Specimen Informations

Type Prismatic

Width (mm) 19.02

Thickness (mm) 5.02

Section (mm?2) 95.48

Test parameters

Temperature (°C) 20.0

Results Required
Rp0.2% (N/mm2) 377.0 =241
Rm (N/mm?2) 508.0 2413
Note

Broken out of weld (Side B)
Rp% determined by offset method - A% = determined after fracture - Values rounded to the nearest.
Speed of testing: method A - during yielding: 8 MPa/sec - after yielding: 0.25mm/mm/min

600.0

540.0

4800

4200

3800

300.0

2400

Sallecitazione (N/mm?)

180.0

1200

60.0

00 i ; ; ; i i : ; i
0 10000 20000
Deformazione 1 (um)

.‘fﬂﬁ_??’." TINA Serv A
E)nw or
1S SERVI !:'SRaiIHamn D. C|ma(5tdq ! 04/ ?Mﬁ

N ba
R-2018 W/

Test report: RPR323-1E1R0A18 Date 04/04/2018 /" R
MOD25-10E2R0 /
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G \dati\Saldatura\PQR aziendali_Tabelle di saldatura\PQR\PQR\2003\Pqr 03_2003 doc

ROSETTI MARINO SPA

Welding Procedure Approval Record form (WPAR)
Certificato Approvazione Procedura di Saldatura

Sheet/Foglio
1/4

Welding Procedure Approval Certificate

Approvazione Procedura di Saldatura Certificato N. 03/03
Manufacturer’'s Welding / Procedure Reference No
Procedura di saldatura del costruttore. / N. di riferimento 03/03 REV. 0
Manufacturer / Costruttore ROSETTI MARINO S.p.A.
Address / Indirizzo VIA TRIESTE 230 - 48100 RAVENNA
Code, Testing Standard / Codice, Normativa EN 288 — 3:1993/A1 May 1999
Date of welding / Data esecuzione saggio 10.03.2003
EXTENT OF APPROVAL / VALIDITA’ DELL’APPROVAZIONE
Welding process / Processo di saldatura a) GTAW (141) by / c) /
Type(s) / Tipo a) Manuale b) / c) /

Joint type / Tipo di giunto

BW on plate and pipe: SS (mb, nb): BS (gg, mg); TW (ss, bs); FW (p, t)

Parent metai(s) / Materiale di base

EM Gruppo 9 con gruppo 1

Metal thickness / Spessore (mm)

3,0+7,82 Throat>2,93 + 5,86

Outside diameter / Diametro esterno (mm)

30,15+ 120,6

Filler metal type / Tipo materiale d’apporto

DIN 8556:UPX2 CrNi 2412

Shielding gas, flux / Gas di protezione, flusso

EN 439-11 (ARGON 99,99%)

Type of welding current / Corrente di saldatura DC-EN | Heat input / Apporto termico (kJ/mm) | + 25% ogni passata
Welding position / Posizione di saldatura H-L045 Up

Preheat / Preriscaldo (°C) 15 I Interpass temperature / Temp. di interpass (°C) I 200

Post-Weld Heat Treatment and/or ageing /

Trattamento Termico e/o Invecchiamento N.A.

Other information / Altre informazioni NONE

Welder’s name / Nome del saldatore

Masacci Alberto (punzone n° 10)

Welding test conducted by / Prove condotte da

Rosetti Marino S.p.A. — Ravenna

Mechanical tes conducted by / Prove meccaniche condotte da

Control snc — Ravenna

Laboratory report reference N. / Rapporto di prova N.

Report N° 193

Test carried out in the presence of
Test condotti alla presenza di

BUREAU VERITAS

Test results are

Risultato prove Acceptable

We certify that the statements in this record are correct and that the test welds were prepared, welded and tested in accordance with the

requirements of EN 288-3:1993/A1 May 1999

Si certifica che i dati riportati in questo rapporto sono corretti e che i saggi di saldatura sono preparati, saldati e testati in accordo con le

richieste di EN 288-3:1993/A1 May 1999

Location / Luogo

RAVENNA

ROSETTI MARINO S.p

Date of issue / Data di emissione

30-04-2003

Examiner or Examining Body /
Esaminatore o Ente Certificante
BUREAU VERITAS

Name and signature / Nome e firma

Qi
kol S
\winessts / aiemen)

VEYOR AlORASSH [/
>g"°§ 3 QPR 2003

T¥F
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ROSETTI MARINO SPA

WELDING PROCEDURE
APPROVAL RECORD
QUALIFICA DI PROCEDIMENTO WPAR

WPAR N./PROC. N.
03/03

Sheet/Foglio
2/4

Manufacturer / Costruttore

ROSETTI MARINO S.p.A.

Address / Indirizzo

VIA TRIESTE 230 - 48100 RAVENNA

| Examiner or Examining body / Ente certificante

Procedure approval record (WPAR)N°/ | 3,53 Date/Data | 10.03.03 Ref. N/N. Rif. | o ;REAU VERITAS
Qualifica di procedimento N.
WPS No. / Procedure N. 03/03 | Rev. [0 | Date/pata |28.02.2003

Welding Process(es) /
Processo(i) di saldatura

a) GTAW (141)

b) /

c) /

Types / Tipi
(Man., Autom., Semi-autom.)

a) Manual / Manuale

b) /

c) /

JOINTS / GIUNTI
Joint type / Tipo di giunto

Butt weld single “V” groove

BACKING / Sostegno

ARGON 99,99%

EDGE PREPARATION / PREPARAZIONE GIUNTO

WELDING SEQUENCE - PASS LOCATION / POSIZIONAM. PASSATE

30°

XA

‘l 0 mm
L 3mm
1
Run or layers / Proc Filler metal / Materiale d’apporto Am Voit Travel Speed / Heat Input /
Passate o strati ’ Size / Dim (mm) p- ’ Veloc. Sald. Apporto Termico
1E 2E 1E 2E 1E 2E mm/min kdJ/mm
1 141 2.4 / 105 / 11 / 35 1,98
2 141 24 / 98 / 12 / 50 1,41
PARENT MATERIAL / MATERIALE DI BASE
Spec. Type & Grade / Specif. Tipo e Grado ASTM/ASME A/SA 333 Gr. 6
to Spec. Type & Grade / Specif. Tipo e Grado ASTM A 312 TP 304 L
Group No. / Gruppo | 1 [ To/al | Group No. / Gruppo 9
Thickness of test coupon / Spessore del saggio (mm) 3.91 to/con 3.91
Diameter of test coupon / Diametro del saggio (mm) 60.3 to/con 60.3

Other / Altro

| Certificate Pietra 77063 heat 11590 Changwon Specialty Steel 20926-3053 heat A57892

FILLER METALS / MATERIALE D’APPORTO

a)

b)

Specification No. DIN 8556

UP X2 CrNi 24 12

En Class / Classificazione

/

Size of filler metal / Dimensioni materiale d’apporto (mm)

24

T ——
F.M. Trade name / Nome commerciale materiale d’apporto SOUDOTIG 309L 4 * %
Manufacturer / Fabbricante SOUDOMETAL / '
Flux Trade name / Nome Commerciale Flusso NA fe A
Manufacturer / Fabbricante NA * 8 S.SPLMI ™ i
Deposited Weld Metal / Metallo depositato (mm) 3.91 P!
\

Other / Altro Soudometal £110714 heat 3099
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ROSETTI MARINO SPA

WELDING PROCEDURE
APPROVAL RECORD
QUALIFICA DI PROCEDIMENTO WPAR

WPAR N./PROC. N. Sheet/Foglio
03/03 3/4

ELECTRICAL CHARACTERISTICS / CARATTERISTICHE ELETTRICHE

Current / Corrente

DC/CC

Polarity / Polarita

EN/PD

Ampere - Volt

See table page 2/4 / Vedi tabella pagina 2/4

Tungsten Electrode Type & Size / Tipo e Dimensioni Elettrodo W

UNI EN 26848 WT 20 =2,5 mm

Mode of Metal Transfer for GMAW / Modo di trasf. per MAG N.A.

Other / Altro None
TECHNIQUE / TECNICA

Orifice or gas cup size / Diametro dell’ugello o ceramica a) 3/8”
String or Weave Bead / Cordoni Stretti o Larghi String/Stretti

Initial and interpass cleaning / Pulizia iniziale e tra le passate

Brushing end/or grinding - Molatura e/o spazzolatura

Method of back gouging / Metodo di solcatura

N.A.

Oscillation / Oscillazione:

Amplitude / Ampiezza N.A.
Frequency / Frequenza N.A.
Distance contact tube-work piece / Distanza libera filo /
Multiple, Single Pass (per Side) / Passata Singola o Mult. (per lato) Multiple/Multipla
Single or Multiple Electrodes / Elettrodi Multipli o Singoli Singolo
Torche angle direction of welding / Angolo e direzione torcia N.A.
Other / Altro /
WELDING POSITIONS / POSIZIONI DI SALDATURA
Position of groove or fillet/Posizione dello smusso o del cordone d’angolo H L045

Welding Progression / Progressione di Saldatura

Up hill / Ascendente

Other / Altro

/

PREHEAT / PRERISCALDO

Preheat Temperature / Temperatura di Preriscaldo (°C)

15

Interpass Temperature / Temperatura di Interpass (°C)

150

Other / Altro

POSTWELD HEAT TREATMENT / TRATTAMENTO TERMICO

Temperature / Temperatura (°C)

I

< 24

$ s.sow o/

Q @)
x 3 |EW16§ %

Time / Tempo (h)

Other / Altro /
-
GAS
Percent Composition / Composizione %

Gas(es) / Gas (Mixture) / (Miscela) Flow rate / Portata
Plasma / / / I/min
Shielding / Protezione ARGON 99.99 10 l/min
Trailing /Aggiuntivo / / I/min
Backing / Al rovescio ARGON 99.99 4 I/min
Other / Altro EN 439-11 /

iz
a4
%7 G
VEYOR/AVORASS! 7
KL s
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ROSETTI MARINO

SPA

AP
QUALIFICA

WELDING PROCEDURE

PROVAL RECORD
DI PROCEDIMENTO WPAR

WPAR N./PROC. N. Sheet/Foglio
03/03 414

NON DESTRUCTIVE EXAMINATIONS / ESAMI NON DISTRUTTIVI

Acceptable/Accettabile

Not performed / Non eseguito

Report No. / Rapporto N.

Visual examinations / Visivo X VRD 03/03

Penetrant test / Liquidi penetr. X CONTROL PT REPORT N° 03/03
Magnetic particle test / Magnet.

Radiographic test / Radiografico X CONTROL RT REPORT N° 110
Ultrasonic test / Ultrasonoro

TEST RESULT / RISULTATO DELLE PROVE

TENSILE TEST/ PROVA DI TRAZIONE

Specimen type and No. / Re 2 Rm ) A% Z% Fracture Location Remarks
Provette tipo e N. N/mm N/mm on/su Posizione Rottura Note
Requirements / Richieste >415 / /
TRANSVERSE FACE 557 FAILURE OUT WELD
TRANSVERSE FACE 556 FAILURE OUT WELD
LONGITUDINAL T
BEND TEST / PROVA DI PIEGAMENTO Former diameter / Diametro Mandrino 15 mm
Type & N./ Tipo e N. Bend angle / Angolo di piega | Elongation / Allungamento Results / Risultati
N. 2 Root bend 180° Not required Satisfactory
N. 2 Root bend 180° Not required Satisfactory
IMPACT TEST / PROVA DI RESILIENZA Requirements / Richieste Joule
Specimen Dimens. Notch Locations / Direction Notch Type / Test Temp. Impact value/average Remarks /
Dim. Provette (mm) Posiz. Intaglio / Direzione Tipo Intaglio | Temp. Prova (°C) Valori/media (joule) Note
2,5x10x55 VWT 0/2 Kv -56°C 26-30-28
2,5x10x55 ZTA SIDE SA 333 Gr 6 Kv -56°C 36-10-16
FILLET WELD TEST / PROVA SALDATURA D’ANGOLO
Rt Somsampants|Yos< |1 [no- i e Lol L L L

Macro Results / Risultati Macro:

- 1

OTHER TESTS / ALTRE PROVE

Location of measurement (Sketch) (if required) / Posizione delle impronte {quando richieste)

Type of test / Tipo di prova

Macro results satisfactory

Date / Data

Examiner or Examining Body / Esaminatore o Ente Certificante

BUREAU VERITAS

Name and signature / Nome e firma
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Control Snc LABORATORIO DI CONTROLLI E PROVE
Sede Amministrativa - Laboratorio CERTIFICATO PROVE MATERIALI N° 193 Eg. 1/2
Via Attilio Monti, 15 - 48100 Ravenna TEST CERTIFICATE DATA / Date
Telefono - 0544 590597 30-apr-03
COMMITTENTE
coumITT ROSETTI MARINO S.p.A.
OBJECT
PQR 3/03 Mater.: 333 Gr.6-312 Tp 304
NORME DI COLLAUDO ENTE COLLAUDO
EN 288.3 BUREAU VERITAS
SPECIFICATIONS INSPECTOR
PROVE MECCANICHE / MECHANICAL TESTS
CARATTERISTICHE RICHIESTE Sner Massij Allung | Striz Resilienza/Impact Test
Yeld stress Rs Total Load |Rm Elong. |Reduc. Joule -56C°
Fs(N) Nimmgq Fm(N) N/mmgq % % Individual Average

REQUIREMENTS ------------ > >415 4 5

Pos. Prova Nr Din-tensioni Area RISULTATI/ RESULT

Pos. Test N° Size mm So Lo LU

mmqg | mm | mm Fs Rs Fm Rm A%

TWT 1 13,0 x 3,7 48,1 26800 557 FOW |[SIDE 333 Gr. 6
TWT 2 13,0 x 3,5 45,5 25300 556 FOW |[SIDE 333 Gr. 6
FBB n°2 20 X 4 |ANGLE: 120° - DIAMETER OF THE FORMER: 15mm Acceptable
RBB n®2 20 X 4 |ANGLE: 120° - DIAMETER OF THE FORMER: 15mm Acceptable
VWT0/2 10 X 25 26 30 28 28
VHT22 10 X 25 SIDE 333 Gr. 6 36 10 16 21

CRITERI DI ACCETTABILITAYREFERENCE STANDARD: EN 288.3

NORME DI RIFERIMENTO/REFERENCE STANDARD:

PROVA DI TRAZIONE TRASVERSALE/TRANSVERSE TENSILE TEST: UNI EN 895
PROVA DI TRAZIONE LONGITUDINALE/LONGITUDINAL TENSILE TEST: UNI EN 876
PROVA DI PIEGA /BEND TEST: UNI EN 910

PROVA DI RESILIENZA/IMPACT TEST: UNI EN 875

TWT=TRAZIONE TRASVERSALE SALDATURA/TRANSVERSE WELD TENSILE TEST
TWL-TRAZIONE LONG. SALDATURA / ALL WELD LONG. TENSILE

FOW=ROTTURA DUTTILE FUORI SALDATURA/ DUCTILE FAILURE OUT OF WELD

RBB=PIEGA TRASVERSALE AL ROVESCIO/TRANSVERSE ROOT BEND TEST

FBB= PIEGA TRASVERSALE AL DIRITIO/TRANSVERSE FACE BEND TEST

COMMITTENTE / Customer

ROSETTI

Raespon b

Mercatali Alessio
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WPS N*:
PQR ref.

Q

ROSETTI MARINO SPA
Ravenna Works

Procedimento di saldatura:
Welding process:

Tipo :
Type:

GTAW + + MANUAL + +

Supporto:

Tipo di giunto: v Backing. XS/ Yes Solo prima passata/Only for first pass

Joint Design:

E No
g:éi:’iglen?;t:rjigmr;ge(;ip()): & Metallico / Metal |:| Non metallico / No metal. D Metallo non fondente / Non Fusing metal D Altro / Other Use SMAW or FCAW for tack welding

Dettagli / Details: Groove preparation by machining

Mat. d'apporto/Weld metal

30+1
-0 n

0+1 mm 3+4 mm

i

Da / from P-N°: /

Group N°: 1

Group N° 9

Da Tipo e grado
From type and grade
A Tipo e grado

To type and grade

ASTM A333Gr.6
ASTM A312Tp.304L

Gamma spessori / Thickness range: > Materiale base / Base material: Piena penetrazione / Groove

3,91 mm
2"

> Gamma diametri / Pipe dia. Range: Piena penetrazione / Groove

GTAW 141
Spec. N° (SFA) DIN (5,9) 8556
AWS N° (CLASS) DIN (ER 309L) UP X2 CrNi 24 12
F-N° 6
A-N° 8
Diametro mat. d'apporto / Size of filler metal 2,4
Metallo depositato / Deposit weld metal 3,91
Gamma spessori /Thick. range 3,91
Accoppiamento filo-flusso / Electrode-flux (CLASS) NA
Denom. Comm. flusso / FLUX trade name NA
Inserto consumabile / Consumable insert NA
Altro / other W|RE SOUDOTIG 3091
Posizione del giunto / Joint position: Cianfrino / groove s:ggrrz::ilg::e/weld UP HILL
7 Fermo e rr——— ey

Temp.preriscaldo minima:

Max temp. Di mterpass

Mantenimento interpass :

Tempo di mantenimento interpass:

o
Min. pre-heat temp: 20°C Max interpass temp.: 200 Interpass maintenance: N.A. Maintenance t|m|ng NA
TRATTAMENTO TERMICO DOPO SALDATURA ~ POST WELD HEAT TREATMENT ‘
Riscaldamento Temperatura di stasi : Tempo di stasi : Velocita di raffreddamento:
Heating rate: (°C/Hrs) NA Holding temperature (°C) NA Holding time: NA Cooaling rate: (°C/Hrs) NA
- GAS DI PROTEZIONE - GA CARATTERISTICHE ELETTRICHE | ELECTRICAL CHARACTERISTICS
GAS Miscela / Mixture Port. / Flow rate Corrente / Current: DG Polarita / Polarity DP
Protezione / Shielding: Ar 99,99 8-10 It/1° Dia e tipo elettr. Tungsteno / Tungsten electr. Size & type: EN 26848WT20
2 2,5mm
Protezione al seguito / Trailing: N.A. N.A. N.A. Metodo di trasferimento per GMAW / GMAW metal tranfer mode:  NLA.
Prot. Al rovescio / Backing: Ar 99,99 4141 ok almentazione flo [ Elecir Wire feed speed N A,
o TECNICA - TECHNIQUE
. . . . Pulizia iniziale e fra le
passata: Tirata/String g'r?;‘zgsgf’"‘;:‘c’ﬁm;i‘;.gas' 3/8" passate: Spazzolatura e Molatura/Brushing Grinding
: 9 P i Initial and interpass cleaning:
Metodo di solcatura a rovescio: N.A Oscillazione: N.A. Sporgenza filo (distanza testa a pezzo): NA
Method of back gouging: e Oscillation: e Contact tube to work distance:
N°Passate : - - Elettrodo multiplo o singolo: s i Martellatura:
Passes nr.. Muitiple/Multiple Multiple or single electrodes: Singolo/Single Peening: N.A.
Altro / Other: NA

N‘ Pe _ Corrente Voltaggio
- 4 nt Volt range
Clagse ! Class
1 GTAW ER 309L 2,4 DC-DP 10-12 30-50 1,08+2,64
2-n GTAW ER 309L 2,4 DC-DP 10-12

Preparato da / prepared by: Approvato da / approved by:

EMANUELE CERON! STEFANO SOLMI

0
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& TABELLA DI SALDATURA
E Welding Table

WPS N. PQR 03-03 and 03A-03 |Posizione

| ROSETTI MARINO SPA Position H-L045 (6G)
|ipo di saldatura GTAW (141) Cliente AGIP-PETROLI SPA TARANTO
[N elding Process Client
Hilo Commessa
| Wire SIDOTIG ER 309L HEAT 64502-001 Job 102D40

lusso Materiale base ASTM A333Gr6

flux Base material A312 TP 3041. HEAT A57892

Gas Miscela Portata Saldatore/Operatore:
Gas (es) Mixture Flow Rate |[Welder Name/Welding Operator MASACCI ALBERTO Sw 10

*rotezione/Shielding Ar 99,99% 10 1
H>rotezione/Shielding
\ggiuntivo/Trailing Prerisc: 15°C Temp. max. di interpass:
1\l rovescio/Backing Ar 99,99% 4 1¢/1" Preheat 200°C
Lilettrodo NA Ravenna, 10-mar-03 Officina Rosetti X

Jlectrode T Cantiere
|Porrente AC 0 DC DC Pass, N.| Proced. | Elettr | Ampere [ Volts |Velmm/] . Altro .
| Zutrent AC or DC Pass N.| Process | Electr. Amps Volts | Trav.Sp. Other
|’olarita 1 141 24 105 11 35 1,98
|olarity DP-SP 2 141 2,4 98 12 50 1,41
| reparazione See details
/| oint Design
‘ 30°
{Thk 3,91 mm m

0 mm 3 mm

‘ —
TW CEWE S
2 T Eﬁrﬁi—
R W
\ T SR R
v

Note TUNGSTEN ELECTRODE TYPE AND SIZE: UNI EN 26848 WTA 20; < 25 mm.
Notes

| DA
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MOD15.D0C rev.1 del 20/04/98

VERBALE DI CONTROLLO VISIVO/DIMENSIONALE VDRN°® 03/03
E ROSETTI MARINO SPA visual/dimensional inspection report
data: 10.03.2003
progetto COLONNE SNAM PROGETTI TARANTO | cliente  SNAM PROGETTI S.p.a. | ordine / commessa 102D40
project client PO job
disegno / ITPN® fase /
dwg step

oggetto — item

QUALIFICA PROCEDIMENTO PQR 03/03

S| CERTIFICA CHE LA SALDATURA DEL SAGGIO SOPRA CITATO E’ STATA SOTTOPOSTA
AD ESAME VISIVO AL 100%

note — remarks

Risultato dellesame visivo : Accettato

risultato — result [X]  conforme - conforming ] non conforme - not conforming

procedure / specifiche applicabili - applicable procedures / specifications

EN 970 Ed. ottobre 1997
//

Operatore - Operator Controllo Qualita’ - Quali?é ontrol Cliente - Client
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IS

CONTROL snc

EET iy Ailio Momti 15 48100 (RA)
- tel. 0544 590597 - fax 590599

RAPPORTO CND - RADIOGRAFICO
NDE REPORT -RADIOGRAPHIC TEST

Data / Date 18/03/2003
NDE-RT Report Nr 110

foglio / sheet n° 1 of 1

COMMTYTTENTE 7 Customer 106081’!‘0 I0bject = {COMMESSANY/JobNe ORDINE N° / Order No{PROGETTO / Project ‘
ROSETTI MARINO SpA ; PQR ‘ 102D490 - COLONNE AGIP
(Ravenna - ITALIA) i TARANTO
LINEA N%/ Line No " |pWGN/DWGNo [CODICE / PROCEDURA/In accordance with  [ACCETTABILITA  Acceptans levels
- ; - PRO-CND-AG-01 rev. IS.P.ES.L.
: "Raccolta S"
ITPNS/ YI‘P Nao I. PRIMA ESECUZIONE/ First test O PRIMA DEL TT/ Before PWHT
- - IO DOPO RIPARAZIONE/ After repair O DOPO IL TT/ After PWHT
TRACEABILITY JOINT TYPE CLASSIFICAZIONE DIFETTI
weld No - dwg - item i WPS material o] thickness | welder No pog;:;:)n defect judgment Classification defects  ref. 150 6520
PQR 03/03 Wla 2" 391 0-1 Ex A (2011) Aa Soffiattura tondeggiante/Porosity < ¢ lmm
1-2 A (2012) Uniformly distributed porosity
: 20 A (2013) Localized porosity (Clustered)
| PQR03/03 WIA " " 0-1 A (2014) Linear porosity
P 12 Aa A (2017) Surface pore
‘ 2-0 Ex-Aa A (2015) Ab Cavita allungata/Elongated cavity
| PQRO3O3IWZ " N 0-1 Aa A |(2016) Ab Tarli/Worm-hole
: ‘ 1-2 Aa A (300) Inclusione solide/Solid inclusion
: 2-0 A (301) Ba Inclusione di scoria/Slag inclusion
i PQR03/03 W2A " " 0-1 Be A (3013) Bb Scoria d'orient. diverso/Of any shape in.
1-2 Ex-Aa A Be Difetto di ripresa/ Ist run irregular
: 2-0 A (400) C Mancanza di fusione/Lack of fusion
| (402) D Mancanza di penetrazione/Lack of penet.
' i ot (100) E Cricca o fessura/Crack
| // (101)  Ea Cricca longitudinale/Longitudinal crack
_ ( (102)  Eb Cricca trasversale/Transverse crack
(104)  Ec Cricca di cratere/Crater crack
{502) Sovrametallo in eccesso/Excess weld metal
(504)  Ex Eccesso di penetrazione/Penetration excess.
o (5041) Sgocciolamento/Local protrusion
(5011) F Solco o incisione/Undercut
(S14)  Fa Irregolarita superficiale/Surface irregularity
B (509) Avvallamento/Sagging
(511) Incom. riempimento/Incom. Filled groove
(515) In Insellamento/Root concavity
(517) Ripresa difettosa/Poor restart
B (2024) K Cavita di ritiro/Shrinkage cavity
(506) Traboccamento/Overlap
(507) S| Slivellamento/Misalignment
; (3041) W Inclusione di tungsteno/Tungsten inclusion
; (601) Innesco d'arco/Arc strike
o | Giudizio / Judgment
NX-CF  To repeat to confirm defect
A Accettabile/Acceptable
R Riparare/To repair
NT Tagliare/To cut
NOTE / Remarks NX  Ripetere film/To repeat film
EX Estendere il controllo/Extende test
o DF Difetto film/Film defect
TM___ Taglio o modifica/Cut or modification |
Pellicole (Nr) AZ10 Marca e tipo pellicola 1-231 Indicatore Qualita Immagime - 11po 1-233
Films [Type film  AGFA GEVAERT |Indicator Quality Image - Type pN AsT™ [] altro/other [
H : Stiructiv D4 wire minimum visible 110,32 mm
e Unita X Pellicole per cassetta (Nr) LQ.L - Posizione T-233 LQ.L - Sensibilita (%)
! Unit - Films box 1 LQ.L - Location B Lato film/Film Side | L.Q.L - Sensibility
‘ ‘ [[] Lato sorgente/Source <2
Sorgente y 1272.2 i Densita film Schermi di rinforzo (mm) T-232 Penombra Ug (mm) T-285
Source y Tridio 192 Film density 2,53, !Intensifying screens Ph 0.10x0,15 Unsharpness geom. Ug
'Front-Back <05
Energia (keV) Sviluppo T-231.2 i Tecnica radiografica T-271.1 Distanza sorgente-pellicola (mm)
Energy 206612 Development I Automatic :Radiographic D Panoramic Distance Source-Film
: D Manual i techniques [:] Direct de
Macchia Focale (mm) T261.2 Tempo di esposizione (s) I Contact ' Distanza pezzo lato sorgente-pellicola (mm)
Focal Spot 1,98%2.60 Exposure time 40/45 [ Ellipse !Distance Object (source side)-Film
=Thk.
: ~ Company Repr: . Inspection Agency. L
oA evel RT SNT-TC-1A PO S.p.A
Rl o} OQDGO({OSSP 001
S
NDE Companyy Date Q.C. Supervisor - Date Company Repr.- Date I A. - Date

file:110_ROSETTI_Ceroni
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CONTROL S.N.C.
Via Attilio Monti 15 48100

NDE ACTIVITIES - TEST SHEET

RAPPORTO CND - LIQUIDI PENETRANTI

Sheet 1 of 1

NDE-PT Report No

RAVENNA NDT REPORT - DYE PENETRANT TEST

COMMITTENTE/Customer |ORDINE N°/Order No COMMESSA N°/Job No IPROGETTO/Project
ROSETTI MARINO S.p.A.

FILE NAME: 'LINEA N/ Line No 'OGGETTO / Object i "DATA/Date

PQR 3; PQR3A

In accordance with specification and rule: EN 571.1

Stato della superficie / Surface Condition

COME SALDATO SPAZZOLATO

As Welded - Brushed -
MOLATO COME LAMINATO
Ground I:I As Rolled D

PRODOTTI UTILIZZATI / Products used

LAV. DIMACCHINA D

COME CALANDRATO D
Machined

As Bent

GREZZO
As Forged

(.

PROCEDURA DI ESECUZIONE / Execution of Procedure

]

PULITORE PRELIMINARE/ Cleaner

1 PULITURA PRELIMINARE / Preliminary Cleanign

VELNET CGM SPRAY
PENETRANTE / Penetrant 2 APPLICAZIONE PENETRANTE / Penetrant application

RED W -CGM SPRAY
PULITORE PENETRANTE/ Penetrant Remover 3 RIMOZIONE PENETRANTE / Removal penetrant

WATER lvater [ O
RIVELATORE / Developer 4 ESSICAZIONE / Drying process
WHITE W - CGM NATURAL

NOTE / Remarks 5§ APPLICAZIONE RIVELATORE / Developer application

SPRAY

a(2) TEMPO PENETRAZIONE / Penetrating time

(minuti / minutes) 15

PULITORE POST-CONTROLLO / Cleaner after examination

Cloths and water

b TEMPO DI LETTURA / Checking time (min.)

(minuti / minutes) 5

TEMPERATURA SUPERFICI / Surfaces temperature (°C)

(standard range 16-52 °C) ambient

¢ ISPEZIONE VISIVA / Visual Inspection

D luce bianca min.1000 Lux

[

luce U.V. min.1000 mW/cmgq

NOTE / Remarks Difetti / Discontinuities
) ) a) Cricca a freddo / Crack ¢) Cordone irregolare / Irreg. searm
o _ b) Cricca da stress / Stress Crack f) Incisione marginale / Undercutting
B B ¢) Difetto di ripresa / 1st run defect £)
d) Porosita / Porosity h)
Saldatura / Weld F ‘lspessore/thickness material/material
ROSETTI P.A.
Respons&hi Qualita
Quality Co
Solmi
_ RESULTS
vel NDE Operator CONFORME NON CONFORME
ME%TA 10 ALLA SPECIFICA (*) ALLA SPECIFICA (*)
I W conforming to specification not conforming to specification
Q.C. Supervisor CUSTOMER INSPECTOR

Date

Date

file: Pt nord
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. ROSETTI MARINO S.P.A P.0. 20021681 - 102C45

Eurotube Limited

Questo documento é riprodotto mediante un sistema
compiuterizzato ed & conforme all'originale.

Dalmine

Tenaris Group

Ammini
This document is reproduced by computerized system
and is conform to the original.
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This document is reproduced by
a computerised system and is
an exact replica of the original.

Tel. + 39035560 111

Dalmine S.p.A.
Sede Legaie, Direzione Generale,

strativa e Commerciale

controlio qualitd
quality control
F. Ragaz2int

Pag. 12
" JOBN.T 349063 02 POS. 007 NR 3 MT 36,00KG 196,00 HEAT/COLATA N.11590
DALMINE DIV. TAD COM P.O. 02 AT 351 . Pag. 12
ag.
JOB N. RS 095662 02 POS. 003 NR' 28 MT 336,00 KG 1828,00 HEAT/COLATA N.11590 &
o 77063 1 di 1
v N/ FOGLIO
.- "SPIETRA CERTIFICATO DI COLLAUDO e
Canncat de
SOCIETA PER AZION|
25125 BRESCIA - Via Orzinuovl, 2 EN 10204/3.1.B pata _27-08.01
telof.: 030 3540545 - fax: 030 3540204 Date - Dalum - Date
cugnte EUROTUBE LIMITED
Cuslomer - Kunde - Acheteur
onpie RP28451 oata 20.06.01 NS, Commessa 15373 oata_26.06.01
Drder - Bostelung - Commange Cate - Datum - Date Ouir order - Uns aultrags - Cos usne Date - Datvm » Dare
DESCRIZIONE: TUBISSHEM____ STATO DI FORNITURA: 7 FINIT! DI LAVORAZIONE A CALDO CON APPROPRIATA STRUTTURA
Dascription - Seamiess tubos . Conditon ot supply Hot-working umnnn: with proper siruciurs
Dascnaplion « t;mn 2803 OUGe LE)I.-'Ind’:ulmlum Firs OF \avad a Chaud avec Convenabie structure ]
NORME DI COLLAUDO ASTM/ ASME A/SA 333/99-API5L/00 F rpartamentotermico 10 «c _ min. Caomg O
Teste st ou produt "‘;m”:“lmn'gan Mw:;ﬂumm :""
pezzin, 258 (3084 W) pesoka, 17750 Tnlimer e A acciaio@T - 6=X 52 Fully killed
Quantity - Sthchamenge - Nombre ‘Waight - Gewichi - Masse Quaty Of shwal - Warkstall - Nuance d'acier
omension 60,30 X 3,91 X 1g. 12000 mm
itos - Abmessungen - Dimensions.
VALORI RICHIEST! Ro 0,2 Rm Az- |585Vso v BB |kv = BB c| B |z.% 12 . L Blse
@:“;..., —_— 2240 2415 30,00 | = §§3§§35§§§§§§i§§
e /\ SisizestlzobalSE2
. Rt HER L sk
movermc  [egmene| pores | Aionpro | oyemt | resmen | % (EHIRILERI IR
Seecmen vecng r Mirte Kerbachiagsrbort € 3:; 3‘ [ E*é
E prouwette Limile delasL Ropsure Ahangament Ouretas Resdianca -3 P
Sez. Lo RISULTATI OTTENUTI - Results - Ergebnisse - Resultats
Nl mmi mm N/ mm’ N/ mm' ] T
58,50 _51 | _3/8 | 572 — 1 °__
/) ._2*58765__51__— 380 ___572 _ _ A . G
o = [|[p58.65 “S{1 380|577 _ a T 6
S < ' 59,65 51T ] 380" |~ 572 T eg o 6
2 . ['B 58,50, 5T 375 568 _ 7_9 I
W o IE_SB"G‘S'_SF_ 380 [ 577 1 _‘—_g -
@ < LV:W 5T 376 571 R 79 ALENDA F G —1
w B850 5T | T 376 | 585 | 79 CERTIFIGATA - e T
ec ~ “,"q:SB_GS"—SW T 380 |T 577 8T PN <
[= 5865 51T 380 | 576 81 i G
T 58,50 51 377 571 79 s ___(
A 58,65 57| 380 | 577 87 B el 6|
13 58,50] 5171 375 567 | 79 I
T4 58,65 51 380 572 1 80 . . _C
I
: iﬁ Y}
Notes i Heat 171350 Nr{. 150 Mt . 180 Kg 10300 Spec.1—3_ 7,§ VY // £3
Heat 17753 Nri. 108 Mt. 12 Kg Spec.9~14 [ s 3
Heat 113950 Shear arei = 6U% Lateral expansion = 1 U Em | At REVIEWED
- eat 71753 Shear arep = bUX] ~ Lateral ejpangion = VEYOR MORASS!
i i oA
() SENSO PROVINI lLONG”UD'NA‘-E 2 PROVA IDRAULICA ALLA PRESSIONE DI SU0 A
(; Probennchmung : o8 ydreuls - - Basal v
o -': Direction de Feprouvelte Lenolludm-l- ASTM E 309
S RISULTATI DELL'SPEZIONE E CONTROLLODIMENSIONALE ElfmS:?S?EZ‘JLL’:B°ZI.%§5%EERE£PZ“S:~.,. e
Frmmreiiymmiepet S DIE ROHRE SIND DICHT UND HABEN FREIEN DURCHGANG
ERTIFICHIAMO AN = "1
Erene sy s e S COPYCONEGRMING
m-cm-nmuhm-nmlmnmﬁmltmm- —~~ 1} !NAL
ANALSIGHimica  PIEIRA S.FLA. TIPODIFUSIONE : ELECTRIQ FURNACE | » .
Chamical anslys's Cust type
Chemische snahes Erschmelzungsart \ )
Analyse oimiques Tyoe ce lusion
3| COLATAN. ) CERTIFICATO Of COLATA
3 ::.c‘.s:mnu- C% |MnR% | Si% | P% S% | Cro% Mo | Ni% | Cu% | Sn% | V% Al% | N% [Ceq. %) mi:'....“""”‘“‘""““""‘
#11590 7133 1,350 0,193 10,0132 [0.008 0,108 ©0,042 9,180 0,326 0,015 0,000 9,027 0,406 00250701
#| casck ,129 {1,176 j0,195 [0,011 0,005 [0,102 0,041 p,177 0,336 P,015 ©,000 9,028
Hi17sa ,146 [1,250 0,209 [0,010 [0,008 (0,063 0,018 p,077 00,140 0,014 0,000 0,027 0,393 ©QUE0901
§l cumex o.142 |1,236 Jo,194 b0, 009 m.oon ,063 0,017 9,073 |p, 139 |p,013 p,000 P,037
NQOTE - Notes - Bamernungen - Notas MARCATURA marking - Kennzeichrung - Masquage [} Coll-udllon d'Officing
G GOOD P -umonnotun-cwv
| | TUBI HANNO SUBITO UN TRATTAMENTO
' COMPLETO DI DEMAGNETIZZAZIONE.
The tubes have besn eubjected to &
complete demagnetization treatment.

Piazza Caduti 6 Luglio 1944, 1 - 24044 Dalmine (BG)
- Fax + 39 035 560 4001
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This document is reproduced by
EurOtu be lelted a computerised system and is

I

Dalmine

Tenaris Group

"¢ PIETRA...

ENCLOSED TO CERTIFICATE NO. 33063 parz 2%/03/01

- ACCORDING TO TAD GROUP SPECIFICATION TG 029 Rev.1

- ACCORDING TO ASME SECT. I PART A ED. 1998 Add. 2000
- ACCORDING TO NACE MR 01.75 REY. 2000

- ACCORDING TO ASTM A 333 ED. 2000 (VOL. 01.01)

- ACCORDING TO ASME SA 333 ED 1998 ADD. 2000

- ACCORDING TO API SL ED. 2000

- EDDY CURRENT TESTS ACCORDING TO ASTM E 309

- YELD/TENSILE STRENGHT RAZIO 0,85 MAX

- Nb max 0,020% - B max 0,0005% - Timax0,02%
235577 MLARIND S.p.A.

-Nb+V+Ti+Cu+Mo+Cr 0,60% max

DECLARATION "
D e 7~ < 1 ﬂ ..... G E“| ~2“ﬂ3
We hereby guarantee that the Yeld strength values of the sbove men- : U

tioned pipes are in accordance with ASME Il part D table Y - 1 for
See. VIII - "* Application.

La société PIETRA S.p.A. garantit que les produits objet du présent

-
certificat respectent en leur totalité les prescriptions de I'Article 15 de CcO RMING

I'Arrete Ministériel du 24 Mars 1978 modifié: T E ORIGINAL ]

C<o=0,25%, P<=0,050%, S<=0,050%, R<=700 N/mm2, E<=0.9 xR,
A% (L0=5,65VS0) min. 16% en Jon. R(A-2)>=10500, A% (Lo=5,65VSo)

min. 14% en transv. RxA>=10500.

hY ‘\\

Néssfo / REVIEWED |
i

avsv MORASSI

. | wmnm

an exact replica of the original.

Questo documento & riprodotto mediante un sistema Dalmine S.p.A.
compiuterizzato ed & conforme all'originale. Sede Legale, Direzione Generale,
Amministrativa e Commerciale
This document is reproduced by computerized system Piazza Caduti 6 Luglio 1944, 1 - 24044 Dalmine (BG)
and is contorm to the original. Tel. + 39035560 111 - Fax + 39 035 560 4001
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" 14 GEN ‘95 1@:1t  COMMERSALD SPA 343257 . COMMERSALD . P.4-18
Fri 13 Jan 1935 13:00:33 Soudometal Automated Fax Page 1,1

Bld. M. Herbettelaan 24
1070 Brussels (Belgium)

Tel.. 322 522 98 00 "Fax: 32 2. S2008 07 . TIx: 23361 Soudo B
TVAIBTW 'BE 401.918.312" o

- Message for FAX number : 13959343297
PLEASE USE OUR REF: CT_01384.

FAX : 13959343297 -
ATTN : SIG. BORTOLACELLI

'CERTIFICAT - TESTRAPPORT- TEST. REPUBT — WERKZEUGNIS - CERTIFICATO - CERTIFICADO
Cliente : E110714 o , Qualitd ; - 'SOUDOR 309 L

: e SPA 5.9:ER 309 L
~. 'TALSUDO- S.R.L. _ . Classificazione
' : X ‘ : : ' : ' o DIN 8556:UP XZ CrNMi 24 12
Usag Ordine : 501 DEL 650195 , ‘
: . Dimensioni (mm)

N-so Rif - - 105069
' o ) 2,4
Prodotto : Filo per saldatura auto
N° Produzione(colata,lotto.ecc) - 3039
1. Analisi chimica(x) metallo depositato = : Valori rilevati
2. Proprieta meccaniche - : .“'_ Valori tipici )
N°  Rs0,2 Rm‘ S R#% 2% - RU-J ‘Tratt.termico
: - C . o , Duratacd)
" 3099 . +20
3. Varie .. | - | S - Valori tipici Osservazioni -
. ' ; ' : - Durezza _
Cont.Radio. Sald.d’angola FN’ ‘HB HRC HRC(WH} )
3699 I | T
| ﬁ\‘“
, . : - ; S g ® u@;
4. Composizione chimica del filo(x) " . valari tipici _ Eﬁk&m “HEVEWED |
o o a o EYO MORASSI
LT e e N | { 200
‘ N® c tn 81 s P Cr  Ni Mo Cu N
h 3099 ‘05915 1,6 0,41 0, 013 0 015 23, 33 13,51 0,908 09, OBZ a, 0?8 ;‘
' Data :13,01,95
Noi certlfichlano che i1 prodotto sopradescritto risponde alle T, 1 & anﬂgf

. carnttcr:stiche richieste dclln sua classific (Ultima ediziomne)-
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ROSETTI \\;Ve:;iilrlgdl?roced;re A_pproval Record (WPQR) No. 26/06 Sheet/Foglio
MARINO erbale di Qualifica di Procedura di Saldatura 1/4

Manufacturer’s Welding Procedure. Reference No

Procedura di saldatura del costruttore. N. di riferimento 26/06 REV. 0

Manufacturer / Costruttore ROSETTI MARINO S.p.A.

Address / Indirizzo VIA TRIESTE 230 - 48100 RAVENNA

Code, Testing Standard / Codice, Normativa EN 15614:2004 & MAERSK OLIE OG GAS AS TECHNICAL STANDARD TS 12 REV 4
Date of welding / Data esecuzione saggio 25.07.2006

EXTENT OF APPROVAL / VALIDITA' DELL’APPROVAZIONE

Welding process / Processo di saldatura a) 141-GTAW by 111 -SMAW c) /
Type(s) / Tipo a) Manual / Manuale b) Manual/ Manuale c) /

Joint type / Tipo di giunto BW on pipe

Parent Material Group & sub-Group Group 8.1

Parent material thickness / Spessore (mm) 11,07 mm 5,5+22 | Fillet weld (mm) l Unlimited throat, base metal thickness 5,5+13,3
Weld metal thickness/ spessore saldato 141 2mm-111 9,07 mm

Single or Multi-pass / passata singola o muitipla | MULTIPLE

Outside diameter / Diametro esterno (mm) 60,3

Filler material Designation / 141 :.EN12072-W 19123 L

Classificazione materiale d’apporto 111 :EN1600-E121231.B22

Filler material Maker / ESAB SALDATURA

Produttore materiale d’apporto

Filler material Size / 141 J 2,4 mm

Dimensioni materiale d’apporto 111 & 3,2 mm

Shielding gas, flux / Gas di protezione, flusso 11

Backing gas, / Gas di supporto 11

Type of welding current & polarity DC - SP/RP I Heat input / Apporto termico (kJ/mm) | + 25% see sheet 2/4
Welding position / Posizione di saldatura PC

Preheat / Preriscaldo (°C) 20 [ Interpass temperature / Temp. di interpass (°C) | 150
Post-Weld Heat Treatment and/or ageing / Trattamento Termico e/o Invecchiamento NA.

Other information / Altre informazioni NONE

Welder’s name / Nome del saldatore Bernabei Mirko (punzone 6)

Welding test conducted by / Prove condotte da Rosetti Marino S.p.A. — Ravenna

Mechanical tes conducted by / Prove meccaniche condotte da Control — Ravenna

Laboratory report reference N./ Rapporto di prova N. Report N° 330 Dated 29 08 2006

Test carried out in the presence of RINA S.p.A. Test results are | Acceptable

Test condotti alla presenza di Rlsultato prove

We certlfy that the statements |n thls record are correct and that the test welds were prepared welded and tested m accordance W|th the
requirements of EN 15614:2004 +MAERSK OLIE OG GAS AS TECHNICAL STANDARD TS 12 REV 4

Si certifica che i dati riportati in questo rapporto sono corretti e che i saggi di saldatura sono preparati, saldati e testati in accordo con le
richieste di EN 15614:2004 + OLIE OG GAS AS TECHNICAL STANDARD TS 12 REV 4

Location / Luogo Date of issue / Data di emissione Examiner or Examining Body /
RAVENNA 08-09-2006 RINAS.p.A

Name and signature / Nome e firm;

IL RESPONSABILE
(Ing. Cesare MURGIA)

CADOCUME~I\BPA\LOCALS~I\Temp\C Lotus Notes Data\Pqr 26_2006 doc
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ROSETTI
MARINO

Welding Procedure Approval Record (WPQR)
Verbale di Qualifica di Procedura di Saldatura

No. 26/06

Sheet/Foglio
2/4

Manufacturer / Costruttore ROSETTI MARINO S.p.A.

Address / Indirizzo

VIA TRIESTE 230 - 48100 RAVENNA

Examiner or Examining body / Ente certificante

Procedure approval record (WPAR) N° / 26/06 Date/Data 08-09-2006 Ref. N./N. Rif. RINA S p.A
Qualifica di procedimento N. A
WPS No. / Procedure N. 26/06 | Rev. |0 | DatelData [25-07-2006
Welding Process(es) / N )

Processo(i) di saldatura a) 111-GTAW b) 111-SMAW c) /

Types / Tipi

(Man., Autom., Semi-autom.) a) Manual / Manuale b) Manual / Manuale c) /

JOINTS / GIUNTI

Joint type / Tipo di giunto Butt weld V" groove

BACKING / Sostegno WELD METAL GTAW

EDGE PREPARATION / PREPARAZIONE GIUNTO WELDING SEQUENCE - PASS LOCATION / POSIZIONAM. PASSATE

60° 8-11
| i
4
57
11,07
3-4
v 2
I
1 3 g f
1
Run or layers / Proc Filler metal / Materiale d’apporto Am Volt Travel Speed / Heat Input /
Passate o strati ’ Size / Dim (mm) P ’ Veloc. Sald. Apporto Termico
1E 2E 1E 2E 1E 2E mm/min kJ/mm

1 141 2.4 103 12 40 1.85

2 111 3,2 95 23 160 0.82

3 111 3.2 100 24 170 0.85

4 111 3,2 93 23 190 0.68

5 111 3,2 92 23 180 0.71

6 111 3,2 93 23 190 0.68

7 111 3,2 90 23 190 0.68

8-11 111 3,2 90 23 180 0.69
PARENT MATERIAL / MATERIALE DI BASE
Spec. Type & Grade / Specif. Tipo e Grado ASTM A312 Tp 316L
to Spec. Type & Grade / Specif. Tipo e Grado ASTM A312 Tp 316L
Group No. / Gruppo | 8.1 | To/al l Group No. / Gruppo 8.1
Thickness of test coupon / Spessore del saggio (mm) 11,07 to/con 11,07 ! EOV\L?F\:;S%
Diameter of test coupon / Diametro del saggio (mm) 60,3 to/con 60,3 A g 773 v
Other / Altro | Heat number 35698 “eir J
FILLER METALS / MATERIALE D’APPORTO 4
a) 141 by111

Specification No. EN EN 12072 (AWS 5.9) EN 1600

Class / Classificazione

W 1912 3 L (ER 316L)

E19123LB22

Size of filler metal / Dimensioni materiale d’apporto (mm) 2,4 (heat 444361) 3,2 (heat 5244091)
F.M. Trade name / Nome commerciale materiale d’apporto OK TIGROD 16.30 OK 63.35 (E316L-15)
Manufacturer / Fabbricante ESAB SALDATURA ESAB SALDATURA
Flux Trade name / Nome Commerciale Fiusso N.A. N.A.
Manufacturer / Fabbricante N.A. N.A.
Deposited Weld Metal / Metallo depositato (mm) 2 9,07

Other/ Altro

CADOCUME~NBPA\LOCALS~1\Temp\C Lotus Notes Data\Pqr 26_2006 doc
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ROSETT] Welding Procedure Approval Record (WPQR) No. 26/06 | Sheet/Foglio
MARINO Verbale di Qualifica di Procedura di Saldatura 3/4
ELECTRICAL CHARACTERISTICS / CARATTERISTICHE ELETTRICHE
Current / Corrente DC
Polarity / Polarita 141:8P 111:RP
Ampere - Volt See table page 2/4 / Vedi tabella pagina 2/4
Tungsten Electrode Type & Size / Tipo e Dimensioni Elettrodo W AWS 5,12 EWTh2
Mode of Metal Transfer for GMAW / Modo di trasf. per MAG N.A
Other / Altro None
TECHNIQUE / TECNICA
Orifice or gas cup size / Diametro dell’'ugelio o ceramica 8 mm
String or Weave Bead / Cordoni Stretti o Larghi String/Stretti
Initial and interpass cleaning / Pulizia iniziale e tra le passate Brushing and/or grinding - Molatura e/o spazzolatura
Method of back gouging / Metodo di solcatura N.A.
Oscillation / Oscillazione:
Amplitude / Ampiezza N.A.
Frequency / Frequenza NA.
Distance contact tube-work piece / Distanza libera filo /
Multiple, Single Pass (per Side) / Passata Singola o Muit. (per lato) Multiple
Single or Multiple Electrodes / Elettrodi Multipli o Singoli Single
Torche angle direction of welding / Angolo e direzione torcia NA.
Other / Altro /
WELDING POSITIONS / POSIZIONI DI SALDATURA
Position of groove or fillet/Posizione dello smusso o del cordone d’angolo | PC
Other / Altro /
PREHEAT / PRERISCALDO
Preheat Temperature / Temperatura di Preriscaldo (°C) 20
Interpass Temperature / Temperatura di Interpass (°C) 150
Other / Altro /
POSTWELD HEAT TREATMENT / TRATTAMENTO TERMICO B * ;T\R/;
Temperature / Temperatura (°C) NA. : 4
Time / Tempo (h) N.A, g? o / }
Other / Altro K S | cwramae B %
RNy Vod
Percent Composition / Composizione % /me,jimyﬁf’“
Gas(es)/ Gas (Mixture) / (Miscela) Flow rate / Portata g
Plasma / / /
Shielding / Protezione 11 99,99 12
Trailing /Aggiuntivo / / /
Backing / Al rovescio 11 99,99 10
Other / Altro / / /

CADOCUME~1\BPA\LOCALS~1\Temp\C Lotus Notes Data\Pqr 26_2006 doc
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ROSETTI

R, MARINO

Welding Procedure Approval Record (WPQR)
Verbale di Qualifica di Procedura di Saldatura

Sheet/Foglio
4/4

No. 26/06

NON DESTRUCTIVE EXAMINATIONS / ESAMI NON DISTRUTTIVI

Acceptable/Accettabile Not performed / Non eseguito Report No. / Rapporto N.
Visual examinations / Visivo X VDR 26/06
Penetrant test / Liquidi penetr. X PT Report 26/06
Magnetic particle test / Magnet. X
Radiographic test / Radiografico X RT Report 275
Ultrasonic test / Ultrasonoro X

TEST RESULT / RISULTATO DELLE PROVE

TENSILE TEST/ PROVA DI TRAZIONE

Specimen type and No. / Re ) Rm ) A% Z% Fracture Location Remarks
Provette tipo e N. N/mm N/mm on/su Posizione Rottura Note
Requirements / Richieste / > 485 / / '

TRANSVERSE 1 / 607 / / Base material

TRANSVERSE 2 / 618 / / Base material

BEND TEST / PROVA DI PIEGAMENTO

Former diameter / Diametro Mandrino 40 mm

Type & N. / Tipo e N. Bend angle / Angolo di piega

Elongation / Allungamento

Results / Risultati

N. 2 Transverse root bend 180°

Not required Satisfactory

N. 2 Transverse face bend 180°

Not required Satisfactory

IMPACT TEST/ PROVA DI RESILIENZA Requirements / Richieste Joule
Specimen Dimens. Notch Locations / Direction Notch Type / Test Temp. Impact value/average Remarks /
Dim. Provette (mm) Posiz. Intaglio / Direzione Tipo Intaglio | Temp. Prova (°C) Valori/media (joule) Note
/
/
/
/
FILLET WELD TEST / PROVA SALDATURA D’ANGOLO
Result — Satisfactory Penetration into Parent Metal
Risultato - Soddisfacente | Y°S~ |/ No- |/ Penetrazione nel Materiale Base Yes - |/ No- 1/

-~

Macro Results / Risultati Macro: -

OTHER TESTS / ALTRE PROVE

Location of measurement (Sketch) (if required) / Posizione delle impronte (quando richieste)

Type of test / Tipo di prova

Macro results

Satisfactory-See CONTROL Certificate No. 330

Date / Data
08-09-2006

ROSETT! MARINO S.p.A. ~

ROSETT] y1a
NO S.p.4 $ 5 SOLMI
f;?@nsabii aldatura %’—;\ !EWT%%Y‘?S

<

Examiner or Examining Body / Esaminatore o Ente Certificante
RINA S.p.A. :

Name and signature / Nome e firma

IL RESPONSABILE
(Ing. Cesare MURGIA)

M M

CADOCUME~NBPA\LOCALS~1\T ema\%

PAG

Lotus Notes Data\Pqr 26_2006 doc
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ROSETT! MARINO SPA
Ravenna Works

Procedimento di saldatura:
Welding process:

GTAW

Tipo di giunto:

Vv Supporto:
Joint Design:

Backing:

Tipo :
Type:

+

SMAW

Si/ Yes

Only for second and other passes

MANUAL + MANUAL

o
No

Only for first pass

Materiale di supporto (tipo):
Backing material (type).

E Metallico / Metal I:] Non metallico / No metat D Metallo non fondente / Non Fusing metal |:| Altro / Other

Dettagli / Details:

50°+60°
P N——
\ \
Root face 1+2 Root gap 2+5
A \TERIAL (QW 403) o . -
Da ffrom P- Group N°: (EN 15608) 8.1 AltoP-N - GropN°  (EN 15608) 8.1
Da Tipo e grado

From type and grade

ASTM A312 Tp 316L

A Tipo e grado
To type and grade

ASTM A312 Tp 316L

Gamma spessori / Thickness range:

> Materiale base / Base material:

» Gamma diametri / Pipe dia Range:

Piena penetrazione / Groove 11,07 mm (range 3 to 22,14)

Piena penetrazione / Groove 2” (range 1” and over)

GTAW 141 SMAW 111
Spec. N° (SFA) 5.9 5.4
AWS N° (CLASS) ER 316L E316L-15
F-N° 6 5
A-N° 8 8
Diametro mat. d'apporto / Size of filler metal 2,4 3,2mm
Metallo depositato / Deposit weld metal
Gamma spessori /Thick. range Piena penetrazione / Groov 2,0 mm 9,07 mm
Accoppiamento filo-flusso / Electrode-flux (CLASS) N.A. N.A.
Denom. Comm. flusso / FLUX trade name N.A. N.A.
Inserto consumabile / Consumable insert N.A. N.A.
Altro / other

Posizione del giunto / Joint
position:

Temp preriscaldo minima:
Min pre-heat temp:

Riscaldamento
Heating rate (°C/Hrs):

Max temp. Di interpass:

Max interpass temp : 150°C
. TRATTAMENTO TERMICO DOPOD
Temperatura di stasi : NA

Holding temperature °C:

Mantenimento posriscaldo:
Postheat maintenance:

Progressione / weld progression:

i

Ny
Tempo di mantenimento
posriscaldo :
Postheat time:

Tempo di stasi :
Holding time {min ):

N.A.

Velocita di raffreddamento:
Cooling rate (°C/Hrs):

ELETTRODO OK 63-35
e

i

Miscela / Mixture Port / Flow rate Polarita / Polarity SPIRP
. AWS A5.12
Protezione / Shielding: Ar 99,99 % 10-12 It/min. Dia e tipo elettr Tungsteno / Tungsten elctr Size & type: N
9 oY e P o o P EWTh2 dia.2,4mm
Protezione al seguito / Trailing: N.A. N.A. N.A. Metodo di trasferimento per GMAW / GMAW metal tranfer mode:  NLA.
Prot Al rovescio / Backing: Ar 99,99 % 10- 12 It/min. Velomta alimentazione filo / Electr. Wire feed speed range: N.A.

ER 316L

40 - 60

Passata : ™ . Dlmen5|one boccheilo gas: M.. [ Pulizia mlzlaleAe fra le passate: . - st
Boad: Tirata/String Orifics of gas cup size: 3/8 Initial and interpass cleaning: Spazzolatura e Molatura/Brushing Grinding
Metodo di solcatura a rovescio: N.A Oscillazione: N.A Distanza tra zona di contatto e pezzo: N.A
Method of back gouging: e Oscillation: i Contact zone to work distance: s
N°Passate : - - Elettrodo multiplo o singolo: . . Martellatura:

Passes nr.: Multipla/Multiple Multiple or single electrodes: SInQOIOIsmgle Peening: N.A.

Altro / Other: None

SMAW

E316L-16 )

DC/RP 90 - 110

130 - 180

0,6 -1,2

Preparato da / prepared by:

A.Khalifa

| Approvato da / approved by:

S.Solmi
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TABELLA DI SALDATURA
Welding Table
E ROSETTI MARINO SPA P
pWPS 26/06 Posizione 26
Position
Tipo di saldatura
Welding Process GTAW+SMAW P QR 26/ 06
Filo ESAB OK TIGROD 16.30 diam. 2,4 mm Materiale base ~ ASTM A 312 Tp 316L
Wire heat 444361 Base material PIPE 2" Thk. 11,07 Heat 35698
Filo
Wire
Gas Miscela Portata Welder Name/Nome saldatore ~ Bernabei Mirko stamp 6
Gas (es) Mixture Flow Rate |Welder Name/Nome saldatore

Protezione/Shielding Ar 99,990% 12 L/min
Protezione/Shielding N.A N.A N.A Prerisc: 20°C Temp. max. di interpass: 150°C
Al rovescio/Backing Ar 99,990% 10 L/min __ {Preheat
Eletirodo  pgAB OK 63.35 Diam 3,2mm heat 5244091 | R2Ve™n2 25/07/06 Officina Rosetti X
Electrode Cantiere
Corrente DC o Pass. N | Proced. | Elettr. | ~Ampere | Volts [Velmm/1'|
Current Pass N. Process Electr. Amps Volts | Trav.Sp.
Polarita ~ GTAW DP 1 GTAW 2,4 103 12 40 1,85
Polarity SMAW RP 2 SMAW 3,2 95 23 160 0,82
Preparazione v 3 SMAW 32 100 24 170 0,85
Joint Design 4 SMAW 3,2 93 23 190 0,68

5 SMAW 3,2 92 23 180 0,71

6 SMAW 3,2 93 23 190 0,68

7 SMAW 3,2 93 23 190 0,68

8-11 SMAW 3,2 90 23 180 0,69
- =] =
60° //
8-11
11,07 mm 7 i
l 5-7
3-4
2
Note |
Notes 1 3 mm
] 1
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Control Snc
Sede Amuninistrativa - Laboratorio
Via Attilio Monti, 15 - 48100 Ravenna
Telefono - 0544 590597

LABORATORIO DI CONTROLLI E PROVE

CERTIFICATO PROVE MATERIALI

TEST CERTIFICATE

N. 330 Fg.ln2

DATA /Date
29-a0-2006

COMMITTENTE
CUSTOMER

ROSETTI MARINO S.p.A.

OGGETTO
OBJECT

WPQR 26/2006

Dimensione Provino mm.
Size Test mm :
2" Spess.:

Diam.: 11,1

WPS N°

Materiale
Type Material

A312 Tp 316L

NORME DI COLLAUDO

SPECIFICATIONS

UNI EN 15614-1:2004 + TS-12

ENTE COLLAUDO

[INSPECTOR

RINA Spa

PROVE MECCANICHE

AIELIL‘HVICAL TESTS

REQUIREMENTS v ~->

CARATTERISTICHE RICHIESTE

Ay

Rs
Nimmg

Total Load
Fm(N}

Rm
N/mmg

Yeld siress

Fs(N)

{Allung
Elong.

JOULE

Resilienza/Tmpact Test

°C

%

Individual Average

> 485

Pos, Prova Nr Dimensioni

Pos. Test N°© Size mm

So
mmgq

Lo
mm

LU
mm

RISULTATI/RESULT

s 1 K [ _Fm | Rm

1 A%

TRANSVERSE TENSILE TEST UNI EN 895

TWT ia 20,2 x 10,5

212,1

128800 607

FOwW

202 x 10,5

212,1

131000 | 618

FOW

BEND TEST UNI EN 910

SBB n°4 X

N.A.,

n°2 20 x 11

ANGLE: 180° DIAMETER OF THE FORMER 40 mm

ACCEPTABLE

FBB n°2 20 x 11

ANGLE: 180° DIAMETER OF THE FORMER 40 mm

ACCEPTABLE

VWT 0/2=ZONA FUSA/WELD MAIERIAL
'VHT 0/2=LINEA DI FUSIONE/FUSION LINE
VHT2/2=LINEA DI FUSIONE + 2mm /FUSION LINE + 2mm.
VHT5/2=LINEA DI FUSIONE + 5mm /FUSION LINE + 5mm
TWT=TRAZIONE TRASVERSALE SALDATURA/TRANSVERSE WELD TENSILE TEST
TWL=TRAZIONE LONG SALDATURA /ALL WELD LONG. TENSILE
FOW=ROTTURA DUTTILE FUORI SALDATURA/ DUCTILE FAILURE OUT OF WELD
SBB=PIEGA LATERALE TRASVERSALE/TRANSVERSE SIDE BEND TEST
RBB=PIEGA TRASVERSALE AL ROVESCIO/TRANSVERSE ROOT BEND TEST
FBB=PIEGA TRASVERSALE AL DIRTTTO/TRANSVERSE FACE BEND TEST

Meifatall Alessic

3

FIW=ROTTURA DUTTILE ;N §ALDATUR.A/ DUCTILE FAILURE IN WELD

L
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Control Snc LABORATORIO DI CONTROLLI E PROVE
Sede Amministrativa - Laboratorio i
Via Attilio Monti, 15 - 48100 Ravenna CERTIFICATO PROVE MATERIALY IA 330 Fg. 2/2
Telefono - 0544 590597 TEST CERTIFICATE DATA / Date
MACRO EXAMINATION 29-ag0-06
COMMITTENTE ROSETTI MARINO S.p.A.
CUSTOMER
Dimensione Provino/Size mm. Wps n° Materiale/Material
OGGETTO WPQR 26/2006 ) P
OBJECT Diam.: 2"  Spess.. 11,1 / A312 Tp 316L

MACRO EXAMINATION UNI EN 1321

1l Tecnico
fiercatall Alessic

MACROEXAMINATION: ACCEPTABLE
VISUAL EXAMINATION ACCEPTABLE
ETCH/ATTACCO : ACQUA REGIA
MAGNIFICATION/INGRANDIMENTO: 2X
CON ROVETITH AN
Sez. Labordbrio Flede Ma Respg:

~~ PAGE 130 OF 254




MOD15.DOC rev.1 del 20/04/98

. . VERBALE DI CONTROLLO VISIVO/DIMENSIONALE VDR N° 26-06

— visual/dimensional inspection report

@ ROSETTI MARINO data:  25.07.2006
progetio / cliente / ordine / commessa /

project client PO job

disegno ! ITPN® / fase /

dwg step

oggetto - item

Welding Procedure Qualification Record (WPQR) 26/06
Certificato di Qualifica di Procedimento di Saldatura (WPQR) 26/06

WE CERTIFY THAT THE SAMPLE ABOVE MENTIONED HAS BEEN SUBMITTED TO 100% VISUAL
EXAMINATION IN AS WELDED STATUS IN ACCORDANCE WITH UNI EN 970:1997.

S| CERTIFICA CHE LA SALDATURA DEL SAGGIO SOPRA CITATO E' STATA SOTTOPOSTA AD ESAME
VISIVO AL 100% ALLO STATO COME SALDATO IN ACCORDO ALLE UNI EN 970:1997.

note - remarks

No visible defects have been detected.
Non sono stati rilevati difetti visibili.

risultato - result X] conforme - conforming ] non conforme - not conforming

procedure / specifiche applicabili - applicable procedures / specifications

UNIEN 970 : 1997

Operatore - Operator Controllo Qualita’ - Quality Control Cliente - Client
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~ EACTIVIIIE EST SHEE Data / Date 07/09/2006
< .CO”NTR.OL sne RAPPORTO CND - RADIOGRAFICO NDE-RT Report Nr 275
4 via Auilio Monti,15 48100 (RA) eport N1
bl tel. 0544 590597 - fax 590599 NDE REPORT -RADIOGRAPHIC TEST foglio / sheet n° 01 of 01
QUALIFICHE
PROCEDIMENTO 10610 ) )
EN 15614 -1 EN 25817 Classe B
|® PRIMA ESECUZIONE/ First test O PRIMA DEL TT/ Before PWHT
- O DOPO RIPARAZIONE/ After repair O DOPO IL TT/ After PWHT
TRACEABILITY JOINT TYPE RESULT CLASSIFICAZIONE DIFETTI
weld No - dwg - item Radmgfmphm material [} thickness | welder No | F° sition defect ( judgment Classification defects  ref. 1SO 6520
Tecniques film
WPQR 24 - 06 contatto {A 333 Gr.6 4" 17,12mm - 0-1 A (2011) Aa Soffiattura tondeggiante/Porosity < ® 1mm
1-2 Aa A (2012) Uniformly distributed porosity
2-3 A (2013) Localized porosity (Clustered)
3-4 A (2014) Linear porosity
4-5 A (2017) Surface pore
5-0 A (2015) Ab Cavita allungata/Elongated cavity
,:&. WPQR 26 - 06 contatto 316 L 2" 11,07mm - 0-1 A (2016) Ab Tarli/Worm-hole
1-2 A (300) Inclusione solide/Solid inclusion
2-3 A (301) Ba Inclusione di scoria/Slag inclusion
. 3-0 A (3013) Bb Scoria d'orient. diverso/Of any shape in
WPQR 25 - 06 contatto | A 333 Gr.6 3" 15,24mm - 0-1 A Be Difetto di ripresa/ Ist run irregular
1-2 A (400) C Mancanza di fusione/Lack of fusion
2-3 A (402) D Mancanza di penetrazione/Lack of penet.
3-4 A (100) E Cricca o fessura/Crack
4-0 Aa A (101)  Ea Cricca longitudinale/Longitudinal crack
WPQR 27 - 06 diretta [UNS 31254 2" 2,77mm - A A (102)  Eb Cricca trasversale/Transverse crack
B A (104)  Ec Cricca di cratere/Crater crack
WPQR 40 - 06 ditetta 316 L 2" 2,77mm - A A (502) Sovrametallo in eccesso/Excess weld metal
B A (504)  Ex Eccesso di penetrazione/Penetration excess
WPQR 41 - 06 diretta JUNS 31254 2" 2,77mm - A A (5041) Sgocciolamento/Local protrusion
B A (5011) F Solco o incisione/Undercut
WPQR 39 - 06 diretta 316 L 2" 2,77mm - A A (514)  Fa Irregolarita superficiale/Surface irregularity
B A (509) Avvallamento/Sagging
WPQR 42 - 06 diretta S 355 PLATE 20mm - 0-1 Aa-Bb A (511) Incom. riempimento/Incom. Filled groove
WPQR 43 - 06 diretta S 355 PLATE 20mm - 0-1 Ab A (515) In Insellamento/Root concavity
(517) Ripresa difettosa/Poor restart
(2024) K Cavita di ritiro/Shrinkage cavity
(506) Traboccamento/Overlap
(507) Sl Slivellamento/Misalignment
(3041) W Inclusione di tungsteno/Tungsten inclusion
(601) Tnnesco d'arco/Arc strike
~ GIUDIZIO / Judgment
o e e /i NX-CF  To repeat to confirm defect
BIOE VT MARINE & A A A Accettabile/Acceptable
Hesdonsabitt saldat 4 R Riparare/To repair
Weldie Era ﬁ NT  Tagliare/To cut
NOTE / Remarks Z S"?j}@){ NX  Ripetere film/To repeat film
& Y EX Estendere il controllo/Extende test
P DF  Difeto film/Film defect
TM___ Taglio o modifica/Cut or modification
I0GRAPHIC TECHNI DETAI
Films |l 25 Type film and Manufact. Qitype  astMm [ 6-10 FEEN I
Data di esposizione:31-07-2006 AGFA Structurix D7-D4
Sorgente X - Unita Pellicole per cassetta (Nr) LQ.IL - Posizione Distanza sorgente-pellicola (mm)
X-Ray Unit Films box LQ.IL - Location [ Lato film/Film Side |Distance Sowrce-Film
SEIFERT65 Lato sorgente/Source 150(diretta) / @e - 1Thk.
Sorgente y Schermi di rinforzo (mm) Distanza pezzo lato sorgente-pellicola (mm)
v-Ray N.A. Intensifying screens Pb 0,10 x 0,10 Distance Object (source side)-Film
Activity Front-Back Weld Thk.
Energia (keV) Sviluppo Tecnica radiografica
Energy 200KVolt/3mA Development B Automatic |Radiographic Jl Single wall exp.
[] Manual  [techniques I Double wall exp.
Macchia Focale (mm) W Single wall view.
Focal Spot 3 [ Double wall view.
fC 1A LE .
3 CCARDO
i L MTIRX SN
/| CICPND Satino
INDE Compahy - Date Q.C: Supervisor - Date Company Repr.- Date /
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Sheet 1 of 1

CONTROL S.N.C.
Via Attilio Monti 15 48100 RAPPORTO CND - LIQUIDI PENETRANTI
RAVENNA NDT REPORT - DYE PENETRANT TEST NDE-PT Report No
COMMITTENTE/Customer ORDINE N*/Order No COMMESSA N°/lob No PROGETTO/Project
ROSETTI MARINO S.p.A. 106A10
MATERIALE/Material LINEA N Line No OGGETTO / Object DATA/Date
AISI 3161 WPQR 26/2006 7-set-06

In accordance with specification and rule: UNI EN 571.1 - UNI EN 1289

Stato della saperficie / Surface Condition

COME SALDATO - SPAZZOLATO

As Welded Brushed

MOLATO [:] COME LAMINATO
Ground As Rolled

PRODOTTI UTILIZZATI/ Products used

|
-

LAV. DI MACCHINA D
Machined

COME CALANDRATO D
As Bent

GREZZO
As Forged

. O

PROCEDURA DI ESECUZIONE / Execution of Procedure

PULITORE PRELIMINARE/ Cleaner

1 PULITURA PRELIMINARE / Preliminary Cleanign

VELNET CGM SPRAY
PENETRANTE / Penetrant 2 APPLICAZIONE PENETRANTE / Penetrant application

RED W -CGM SPRAY
PULITORE PENETRANTE/ Penetrant Remover 3 RIMOZIONE PENETRANTE / Removal penetrant

WATER Mvarer [ ]
RIVELATORE / Developer 4 ESSICAZIONE / Drying process
WHITE W -CGM NATURAL
NOTE / Remarks 5 APPLICAZIONE RIVELATORE / Developer application
SPRAY

a (2) TEMPO PENETRAZIONE / Penetrating time

(minuti / minutes) 15

PULITORE POST-CONTROLLO / Cleaner after examination

b TEMPO DI LETTURA / Checking time (min.)

Cloths and water (minuti / minutes) 5
TEMPERATURA SUPERFIC! / Surfaces temperature (°C) ¢ ISPEZIONE VISIVA / Visual Inspection
(standard range 16-52 °C) ambient ["] tuce bianca min 1000 Lux O luce U.V. min 1000 mW/cmg
NOTE / Remarks Difetti / Discontinuities
a) Cricca a freddo / Crack ¢) Cordone irregolare / Irreg. searm
b) Cricca da stress / Stress Crack f) Incisione marginale / Undercutting
¢) Difetto di ripresa / st run defect I3}
d) Porosita / Porosity h)
Saldatura / Weld spessore/thickness material/material
RESULTS
CONFORME NON CONFORME
ALLA SPECIFICA (¥ ALLA SPECIFICA ()
conforming te specification not conforming to specification
/ Q.C. Supervisor
Date Date

FAGCLC 1

o9 UM 209




T.T.l. - TubacexTubos Inoxidables,S.A.

Regleiit Marcantll & Alava, Tomo 58T, Folio 189, Ha}a\n 2888 - NLF A-D1180727

f ooy ‘PEinted oms |
ey 28,11, 2005 |
 ,.fof: o vber: 375620 P k
L J INSPECTION CERTIFICATE lpage: 1/ 2 =
TUBACEX . e
EN 10264 3.
433 S 11, 2005 .11.2005
cUSTOMER  RACCORTUBI, 5:.R.L. 0 {0S000144 & 1/7/056U% REFERENCE 33956
STANDARD :ASTM-ASME A/SA312M-04 ED.04
AGDIT SPECS :3128§ REV.0 AND NACE MROL.75-03
GRADE :TP316-316L o
DIMENSIONS 60,33 X 11,07 ‘! 1 32 8 6
MATERTAL : SRAMLRSS STAINLESS STEEL TUBE ) '
COLD ROLLED; PASSIVATED;
PLAIN ENDS SQUARE CUT;

s L ETEMe s ~-HEAT NO. OF « - +WBIGHT++« -TOTAL LENGTH-

YOUR TTE. gx,_ PIECES KG ‘ ) - ~UNTT LENGTH--
22 18 1488 169,87 5.5 - 6,5 MI'
a2 35698 18 1492 110,248 5,5 - 6,5 MT

L . RAW MATERIAL v ]
MELTING BROCESS: ELBCTRIC FURNACE + A.0.D FROM: ACERALAVA
PEELED BARS; MACROETCH TESTING: COOD;
{1) a ¥n 21 P 8 Nl Cx Mo’ 5% B N
“5556 0,014 1,34 0,490 0,03% 0,0010 11,15 16,60 2,20 0,38 ¢,0011 ., 0&ES
5698 0,022 1.38 0,470 0,03 0, 0020 11,15 16,808 2,22 0,5% ¢,6033 @©,06358
¢ 35556 0,016 1,33 0,490 0,030 08020 11,20 16,60 2,15: 6,35 0,8006 &,06€5
¢ 358%8 0,021 1,4% 6,480 0,038 o, 0080 11,1% 16,75 2,24 6,81 @,p002 10,0635
{1) L: LADLE; €: PRODUCT
‘ S HEAT TREATHMENT
SOLUTION ANNEALED 1100 °C WATER QUENCHED
=  TESTE = vmeeemmemeee NS EIC mrmemmmemenmes ~nIT M PR ET T E 8 T S-- HARDNESS
NR, NR. TEMP. ~=----MPA % % o HEB
HEAT  TEST RM RP 0,2 R®RP 1,0 2 zZ TEMP, MEINIMUM AVERAGE
35556 510176 20 541,0  279,0 4, © 66: 0 79 80
35698 510197 20 571,606 314,0 3i5;0 47, ¢ 74 15
TRCHNOLOGICALS
FLATTENING TEST: GOOD
. FLARING TEST: GOoD
! RING EXPANDING TEST: GOODR
; METALLURGICAL TEST » _ )
TNTERGRANULAR CORROSTON: A-362V"E", DIN 50814, NF A0S5-159 Ti, IS0 3651+2: NO OBIECTIONS
] 'NON DBSTRUCTIVE TEST
100 % EDDY CURRENT TEST AT E.426 , 600D
100 % HYDROSTATIC PRESSURE TESTED AT 375 |
<TEEL GRADE CHECKING ON BEACH TUB
MENSTENAT: CHECKING ON BACH T SATTEE ;
. {SUAY; INSPECTION ON EACH TUBE, SATISFACTORY
OTHER MATERTAL SPECIFICATIONS
DIN 17458 PRl / NF A49117-85 1.4201-1.4204/26~32CND17.12/12
MARKS
TXA
TUBRCEX 60,33 X 11,07 ASTM-ASME A-SA 312 TP318-316L - DIN 17458 PKl
1.4401-1.4404 NF A49-117 Z6CNDI7.11-22CND17.12 SMES HEATY..... NH
ET PBMI
REMARKS
T T T GARANTIT QUE TOUS LES TUBES LIVRES SONT GOMNFORMES AUX SPEC.8 DE L'ARTICLE 15
DE L'ARRETE MINISTERIEL DU 24 MARS 3978 MODIFIE
— TAEAIOR ‘ , TTE .
A}:NOR g 3 }:;h';:vw gurily. lh-l Hnmn&wuhmlt:"ualbudhnbcm mvmfml:;‘md‘ Tubacex TUbOS lﬂO)ﬂdab‘eS,sA
? ?&:hmﬁﬁ?;ﬁwr_ G ihout signatirs Dethe INEERIERIA DENS?
E ﬂ:ﬂ?ﬁ?ﬁ:f‘&‘ﬂ“‘ A ;
. & 2 FEsUmA : Wil or VT8 na
i:g;‘?“ Amb:mml .xnyhcwyuhlskin«m:mmuwiém-m\hga.mpmmama "57:: -::—}"
FRAPOBLREL cquant Jon A 2

Customer: ROSETTI MARINO S.p.A.

Order :OH 20061849 - 25.5. 06 Job 106A14 Posiz./ltem n.: 1.000

Descr. : 60.33x11.07

Heat n°/Pcs. marklng 35698 Qta/Qty: 31 28

Protocollo  : CTCERC200600005659 * Certified True Copy * Issued 19/06/06

CERTIFICATE
N. 160065

® raccortubt

% raccortubl
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T.T.l. -TubacexTubos Inoxidables,S.A.

Reglstfo Mefcantil dé Alava, Tonio 587, Folio 188 Hoja V1 2888 - 1t ¥ A1 40257 printed omt

i \! 28.11.2005 |
N/ o e wurber: 375020 T Revs 1
NS 4 : INSPECTION CERTIFICATE R A

TUBACEX _ , == -
. BN 10204 3.1 L1l 2005 28.11.2005

nate-z 5

CUSTOMER :RACCORTDBI, S.R.IL. 50 ;08000144 § L/?/QS@U‘R REFERENCE: 33956
STANDARD ‘ASTM-ASME A/SA312K-04 ED.04
RDDIT SPEGS 3128 REV,0 AND NACE MROL.75-03

GRADE +PP316-316L B -
bivMensions 60,33 X 11,07 11 ] 2 8 @
MATEREAL {SEAMLESS STAINLESS STEEL TURE

COLD ROLLED; PASSIVATED;
_ PLAIN ENDS SQUARE CUT;
Ce=0,25%, P<=0,05%, S<20,05%, R<S00 N/
A% (LO=5,85V50) MIN, 16% EN LONG. R{A 2
MATERIAL MANUEACTURER APBROVED WITH CERT
(NOTIFIED BODY 0036) TO ISSUE CERTIF

ACCORDANCE WITH PRESSURE EQU : ,.'ANNEX 1 POINT 4.3.
MATERIAL CHARACTERISTICS COMPLY WITH POINT 7.5 OF ANNEX I TO PED BY HAVING AN ELONG—ATION

AFTER RUPTURE AT TENSILE TEST NO LESS THAN 14 % AWND A BENDING RUPTURE ENERGY AT IMPAGT TE
8T WO LESS THANW 27 J AT 20°C.

=',._9 * R

07/2001/MEe: BY TUV SUDDEUTSCHLAND
PRODYCT CONTROL IN

' ETTIMARING

uu]f\ Me aila spe

Accordmg to the spec Aﬁz ﬂ”ﬁ/ﬁé fi7 0

TMUGF Flrma """
MTEMD Signature

’ﬁ{ﬁ S ..u,r&: 4
& REVIEW "
[3 wiTnESS

Data

] AENCR Wa bursh % the matenal harel dyacsihed has bien mangfactized, . sanidlad, ” - TTJ o

AENOR g b ot en i ehots Sndaid on 3prBEAE aniratiashs Tubacex Tubosfinoxidables,SA.

" tystonrand signature On-ths =
s conlfcute ooy o gone wm:nmmrhm he IRBERERIA DE(BALS
in rase e vt of e, original nnvﬁnhunuu Msm chy ik, e moR slinstite <3
wml mfmnunn 4 My(mml of T r S Aot

Emprees. wiiovad.

Hopifiradn Amnbienta] Ay fttgw o Salcifisntion of i cxaticds shar ingully preiecutad
R camroisT

Customer: ROSETTI MARINO S.p.A.

Order : OH 20061849 - 25.5. 06 Job 106A14 Posiz./item n.: 1,000

Descr. 1 60.33x11.07

Heat n°/Pcs. marking ; 35698 Qta/Qty:31,28

Protocollo  : CTCERC200600005659 * Certified True Copy * Issued 19/06/06

5 ; . =
raccortubl i %ﬁ faccortubl
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ITnspection cevlifTicate{Cavtificate oi collaudo? UNI BN 10D204-%,1.1

ESAB ESAB Saldatura SpA

CERTIFICAZIONE
CERTIFICATION

st rah‘.IOur r'g:‘fs‘?

W T
Boll il

E34

(No

I7HI3IY

Mag. & Del (4871171998

R[N A Vs, rif./Your ref. Vostro Ordine N°/Your Order No.
2 HEIL70 Nel 285710671998 D
— " N
QUACER [ 1SO 9002 ' (CllentelCustomer
ASME | ROSETTL  MARIND SFa
AGCREDITED TUV Rhelnland
MATERIAL ORGANIZATION | | MANUFACTURER CERTIFIED
TO vd TUV 1183 eoruten, v oo e oo o o
UIa TRIESBTE 230
Frodotte Marchiol ESAR
Inf:Suppl, AL GO RaAUVENRNA Fodh
\. /
4 B
P&s. Codice/ltem No. Descrizione/Description Lotto/Lot Colata/Heat
1&302aRIEG O TIGROD 1é.30 2.4 MM 48483451
C .
{
Analisi/Analysis
.01 ‘J t A0 0,018 4.0 ! '5?
£y
\_ Gadz W,
Trazione/Tensile test,
4 R, 0,2 R.. Ru R. A5 h
~ N/mm? N/mm? N/mm? N/mm? %
Metallo d'apporto PN
All weld metal b
N J
Resilienza/lmpact test.
f N
Temp. °C Media/average J J
4/
Metallo d'apporto
L All weld metal
Note/Remarks R
YL opyodotto & conforms alle novme / This welding covsumable confovms 1
1. BFA--GWE & 5.9 2SS P |
ROSETTI MARINO S.p.A.
Conforme alla spsc. -
3 \ . -
¥ Mw@mmmwmoﬁgﬁ ERS{QL
C.Q. Firma Dafa™  ,°
Q.C.Signature  \ ) Bate, )
P a2 .. ' A w e
Localita/Locality Data/Date Certificazione - Certific4trom :

Mmsoy o

Oirezione

20010 MESERO (MDD
Via Mattei, 24
Tel 02.97968.1

LL7037199%

Certifichiamo che i sopraelencati mate%% conformi ai requisiti dell'ordine e
forniti in accordo col ns. Sistema di QUalita approvato secondo UNI EN ISO 9002
dal Rina, Certificato N. 57/93, e che i valori riportati sono stati verificati in accordo
a quanto stabilito all'atto della vendita.

We hereby certify that the above stated products conform to the sales contract and
are supplied in accordance with our Quality System approved to UNI EN SO 9002
by Rina, Certificate N. 57/93, and that the goods, with indicated results have been
tested according to the instructions in the sales contract.

Amministrazione: Fax 02 9787865
Divisione materiali d’apporto: Fax 02 97289300

Divisione impigngic 97289181
Assistenza teCmﬁé?ﬂ%)iL% i:o ?\?{%% 9789140

Codice Fiscale/Partita Iva 00775990153
Capitale Sociale 6.600 000.000

Sede legale: Via V. Pisani, 16 Milano
Tribunale Milano 35367 - CC1.A.A 236795



TEST REPORT

ESAB °
- in accordance with EN 10204 - 2.2
Date: 2005-11-24 Certificate number: EC20264807 rev. 0
Our order: - Your order:
Qur reference: Your reference:
Customer number: NA Your fax number:
Customer order date: Your e-mail:
Invoice address Receiver of certificate Delivery address

NA

ROSETTI MARINO SPA
VIA TRIESTE 230
48100 RAVENNA RA

ROSETTI MARINO SPA
VIA TRIESTE 230
48100 RAVENNA RA

DELIVERY Lot number: 5244091 Quantity:
PRODUCT CHEMICAL COMPOSITION
Brand: ESAB
Description: OK 63.35 3.2 X350 1/2VP
ftem number: 63353230G0 M@l
Auxiliary:
CLASSIFICATIONS .
EN 1600 E19123LB22 sC 8”%6
SFA/JAWS A5.4 E316L-15 Mr: 5%
B (]
Werkstoffnummer1.4430 P 0.014%
S 0.006%
Cr 18.3%
Mo 27%
Ni 12.6%
490,
MECHANICAL PROPERTIES ENWRCS 9127
Standard:
Auxiliary:
Condiion: T A A
A MAG,
TENSILE ‘Qf
Rp0.2 Rm A4 ¢n” According
430 MPa 560 MPa 40 % O forthe spec.
IMPACT € A5 R
Temp KV Welding Dpt. Sign. /
120 °C 60 J £3LGLS /
COMMENTS

Product supplied under a QA Programme fulfilling the EN SO 9000 standard.
This certificate is produced electronically and is valid without signature.
Please refer any queries to:

ESAB Saldatura Spa Via E.Mattei 24, 1-20010 Mesero (MI), +39 02 979 68.1

Validation
Tapio Huhtala

Product Manager
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E ROSETTI MARINO

PQR N° 36/16

PROCEDURE QUALIFICATION RECORD

Sheet: 1

Of. 2

Prepared by: AK

Date: 06/09/2016

MANUFACTURER ROSETTI MARINO SPA
WPS N° 36/16 DATE: 10/08/2016
WELDING PROCESS(ES): GTAW
TYPES: MANUAL
e
\ \
0,5mm
3,5mm
BASE METAL POSTWELD HEAT TREATMENT
Material Specification: ASTM A790 Temperature: /
Type or grade: UNS 532750 (SAF 2507) Time: /
P.Number. Group N. P-no. 10H - Gr.1
Thickness of Test Coupon: 4,55 mm Other /
Diameter of Test Coupon: 17 (33,4mm)
Heat No. 28670 Percent composition
Other: : 7 ’
ther. Project material supplied NCOC GAS Gas(es) (Mixture) Flow rate
FILLER METALS GTAW Shielding Ar 99,998 11 It/1”
SFA Specification A59 Shielding N.A. N.A. N.A.
AWS Classification ER 2594 Backing Ar 99,998 9it/1”
Filler Metal F-No 6 ELECTRICAL CHARACTERISTICS
Weld Metal Analysis A-No. Typical Cr25-Ni10-Mo4-N0,25 Current | DC
Size of Filler Metal (mm) 2.0 Polarity | SP
Deposited Weld Metal: 4,55 mm Amps. | 70-79 A | Volts |10 v 1v
Filler metal make: SANDVIK 25.10.4L Tungsten Electrode Size | 2,4 mm
Other: Rod lot No. 16752 Other: Heat input: 1,35-1,50 KJ/mm
POSITION TECHNIQUE
Position of Groove 6G Travel speed 28-35 mm/min
Weld progression (Uphill, Downhill) | Uphill. String or Weave Bead STRING (Max 9mm)
Oscillation N.A.
Other / Multipass or single pass (per side) | MULTIPASS
Single or multiple electrodes Single

PREHEAT ,—-;
Preheat temperature. 20°C _“_ Heat input monitored with MAL IIl UNIT,
Interpass temperature: 110°C e Ofher | Travel speed calculation manual (Manual welding process)
Other H‘KHALIFA o & 02 COM&@'V I’ 120r°PM

\IWT 0791544 :

{ NTERNATION AR Do e

MDO-WLD-21 rev. 00




° 36/16
E ROSETTI MARINO PORN
Sheet: 2 Of. 2
PROCEDURE QUALIFICATION RECORD Prepared by: AK | Date: 0610872015

TENSILE TEST

SPECIMEN No. WIDTH | THICKNESS AREA ULTIMATE ULTIMATE UNIT TYPE OF FAILURE & LOCATION
(mm) {mm) (mm?) TOTAL LOAD STRESS
N N/mm2
Transverse 1 19,0 4,3 892 Ductile, broken in weld
Transverse 2 19,0 4,3 858 Ductile, broken in weld
TOUGHNESS TESTS
SPECIMEN | TEST IMPACT VALUES DROP WEIGHT
NOTCH NOTCH SIZE TEMP o N
) JOULES ¢ 0.
LOCATION | TYPE ki . sHE |Mi-| LaTERALEXP. | BREA | BREA
singles Av. | AR K
H3 w KVv8 3,33x10 -48,7 | 43 | 54 | 44 | 47 = i = e - - -
H3 FL KVvs 3,33x10 -48,7 | 47 | 52 | 50 | 50 - - - - - - -
H3 FL+2 KVv8 3,33x10 -48,7 | 60 | 69 | 57 | 62 = 8 & & = 3 5
H3 FL+5 KV8 3,33x10 -48,7 | 99 | 46 | 55 | 53 - - - - - - -
H6 w KVv8 3,33x10 -48,7 | 47 | 43 | 48 | 46 - - - - - - -
Hé FL KVv8 3,33x10 48,7 | 47 | 44 | 52 | 48 - u “ - - _ -
Hé FL+2 KVv8 3,33x10 -48,7 | 60 | 53 | 57 | 57 - - - - - - -
H6 FL+5 KV8 3,33x10 -48,7 | 42 | 52 | 46 | 47 - - - - - - -
GUIDED BEND TEST
TYPE & FIGURE No. RESULT
No. 2 transverse face bend test Satisfactory
No. 2 transverse root bend test Satisfactory
FILLET WELD
Result - Satisfactory | Yes. MA. No N.A | Penetration into Parent Metal, | Yes N.A. No. NA
Macro — Results N.A.
OTHER TESTS
VISUAL EXAMINATION: Satisfactory
PT EXAMINATION Satisfactory,

Type of test

MACROGRAPHIC EXAMINATION

3 Sections, Satisfactory,

RADIOGRAPHIC EXAMINATION

Satisfactory

Hardness HV 10

Satisfactory ,see report 192061 of 6th-09-2016 (max 277HV10)

PITTING G48 TEST

Satisfactory at 30°C, see report 192066 of 2nd-09-2016

Chemichal Analysis

Satisfactory ,see report 192061 of 6th-09-2016

Micrographic examination

Satisfactory ,see report 192061 of 6th-09-2016

Ferrite or Austenite content

Satisfactory ,see report 192061 of 6th-09-2016

Welder's Name

FABBRI PIERLUIGI

Clock No.

Stamp No. AX4

Test conducted by

EXOVA

Test Report No. 192061 of 6th-09-2016

We certify that the statements in this record are correct and that the test welds were prepared, welded and tested in accordance with the
requirements of ASME IX Ed. 2015 & KE01-B4-000-V-ST-0002-C01 & ASME B31.3:2012

Date:  6th/09/2016

Manufacturer:

MDO-WLD-21 rev. 00

By:

ervices SpA
y

ith: :

A |

T R— HWW\

7, AHALIF
] i
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TABELLA DI SALDATURA
Welding sheet

E ROSETTI MARINO |/ 36/16 rasidahe 4G

Position
Tipo di saldatura GTAW Cliente NCOC
Welding Process Client
A SANDVIK 25.10.4L Commessa 115490 EPC3 HU
Rod Job
Eletirado / Materiale base PIPE SEAMLESS UNS $32750
Elecirode Base material
Gas Miscela Portata |Saldatore/Operatore:
Gas (es) Mixture | Flow Rate |welder Name/Welding Operator FABBRI P. AX4
Protezione/Shielding AR 99,99% 11 /1
Aggiuntivo/Trailing N.A. N.A. N.A. Prerisc: . Temp. Max. interpass: -
Al rovescio/Backing AR 99.99% ? Lt/1  |Preheat 20°c 110°c
Corrente AC 0 DC DC
Current AC or DC
Polarites sp PQR 036 = 1 6
Polarity
Joint Design
Pass. N. |Proced. |Eletir.  Preheat Interpass|Ampere Volts Vel.mm/[H.l.
Pass N. |Process |Elecir. plate run Amps Volts Trav.Sp. |KJ/mm
°C i A \'% mm/min
1 GTAW 2,0 20 / 70 10 28 1,50
= 2 GTAW 2,0 as 110 78 10 34 1,38
' ._ 3 GTAW 2,0 929 110 79 10 35 1.35
o
g': 4 GTAW 20 | 106 | 110 79 10 32 1,48

parent material Heat No. 28670, pipe 1"x4,55mm

TIG LOT.16752

the parameters recorded are average values for each pass along the entire length,

max 120 ppm 02

_55°
Before welding S Y : / qo
K 0,5m 0
¥ E i
T A \ |
—

3,5mm

Date of weld:
10th Aug. 2016

S A &y

69505
WI 3.1

PAGE 140 OF 254




TUC HINT ARG LOGGER (11

GET HO: 440

SUREU: 3.7

WATE: - 2016-0e-18

THE: Wiz

Project: KASHAGAH

Procedire! 36716

Held Hor 2

Helder: FABBRI P

Position: 3G

Standard: ASHE IX

Process: GTAH

{Factort 1.0

Polarity: &P

Tungsten Diaseters 2.4

grand Nase:  SANDUIK

(onzimabler ERZ5M

Shielding Gast ARGOH

Backing Gas? ARGOH

faterialt WS S32750

Specification: amme ix

Jizer [°

Thicknesst 4,55

Dismeter: B4

N

FILE:  09-18-22.txt

(45 TRAU MIRE #RC ARC THE
P CHAHIN HAHIH WOLTS  4PS SECS
— — 08 185 68 20.0
— — A8 11 69 3.8
B.8s

— f8 18 70 0.8
B8 96 72 4.8
— — A9 94 &7 477
FRC TIRE: 475

| &
=
ol

— &8 9% 6 Mo
— — 08 183 61 23
fRE TIkE: 23
— == B0 b6 68 0.8
— = 08 12 72 4.8
— — b8 lad 69 929
fRC Tire: 32,93
— — B8 181 70 20.0

— = 00 99 W B3

{85 TIHES .55
- — 0§ 1 70 200
— = 048 96 72 8.8
— —  A4F 85 6 Rl
ARG TIHE: H.is

- - 08 B3 768 20.0
— — B8 81 78 3.6
ARG TIHE: It.6s

— — @8 995 7@ 0.8
- - B8 0% 72 40.0
— — A8 182 68 43
80 TIHE: 9.3

Smaary
it Totals sk

8.6 186 72X
8.0 188 7EHNG
g8 94 GLHN
Heat Inputs  119.63 Kl/na
{alc Energy: 2352 K
fre Timet MBs
Heldlenath: m
T'SpecdiCalc)s 8.8 CHAIIN
Hire Consused .8 HIRS
Finish Tines §9:34:48
Cucle Time(hhinmiss)s 89:16:26
158 Hemory Unused Ok

TUC HINT ARC LOGGER 111 |
SETH: 448 !
R \'
DATE:  2016-B0-18 \
TIHE:  B:d5il4

Projectt  KASHAGAH

Proceduret 26716

Held Hot 2

der: FARRRI P

Positiont 36

Standard: ASHE I¥

Processt  GTAH

K-Factort 1.8

Polarity: SP

Timgsten Disseter: 2.4

Brand Name: SHHDUIK

Consupablet ERZ3M

Shizlding Gas: ARGON

Backing Gast ARGIN

flsterialt UHG 32730

Specification: asme ix

Sizes [°

Thichness: 4,35

Diaseter: 334

MM 2

FILE:  09-45-14.5x ;

Gh5 TRAV UIRE MC MRC THE

LPH CHAHIN H/HIN UOLTS  APS  SECS

— -— B8 By 79 2.8

o s Blﬂ Ials ?B 513

ARG TIHE: Bl

— — 08 12 B 40.0

— — B8 B3 79 NI

Fe ThiEs H.9s

— — f8 1989 78 2048

— — @8 183 78 T4

7 TIE: Rds

— — @8 185 8 2.8

— —  f8 s B T\l

#RC TIHE: Buls .

— — b0 188 7 0.8

— — B8 43 7 Al

(R0 TIHE: B.ls
— — @8 99 56 34
R TIHE: 345

Sumazry

ik Tobals sk
— — B8 189 81N
— — 38 184 AR
— -— 88 59 GSHHK

Heat Inpub: 77,59 Kl/ea

(alc Energut 15.1 KJ
firc Tines 191.3s
Haldlenath: 2m
T*5pesd{Calc): 0.8 CHAIN -
Hire Consumed: 0.0 RS
Finish Tine! #9:51:66
(ucle Tisathhingtss): @8:05:52
1B Hemory Unused Ok




TUC HIND ARG LOGEER ITI
SET H: 449

MREEE LT
baTes  2816-08-10
TIHE:  @9:51:47
Projects  KASHAGAN
Froceduret 26716
Held Hos 2

Helders FABBRI P
Positiont 56
Standards ASHE I¥
Process: GTAH
FFactort 1.0
Folarityt SP
Tungsten Diaseters 24
Brand Hamet  SANDUIK
(onsuschlet ERZ5%4
Shielding Gast  ARCOM
Raching Gast  ARGIH
Haterialt LNS 832738
Srecificabiont asee ix
Sizer [°

Thicknesst 4,55
Dispeters 3344

il T

FILE:  09-51-47.4
G5 TRAU MIE MRC  MRC
LR CHANIH MAHIN UDOLTS AR5

- = B.@ 11 |1 78
— — B8 4 78
(RC TIHE: U.Is
— — b8 W3 9
— — 84 5l 82
— — 08 W3 8
— — B8 W8 72
BOTUE: s
— — 68 B5
— — 8 B2 7
f8C TIHE: .3
— — 88 W2 W
— — &8 1 8
BRC TIHE: Hds
Summary
&k Totals w6

P i
Pl

Heat Inputs  77.95 Ki/em
Calc Enerqus 1551 K)
firc Tizet 18885
Heldlengths 2ma
T*Epeed(Calc)e 8.8 CH/HIN
Hire Consumed: .8 HiRS
Finish Time: 10:17:20
(urle Tisa(hhtnatss): 00:23:33
1158 Hemory Unnsed Ok

TIiE
SECS
2.8
H2

.0

g8 i 821
6.4 184 7IAK
8.6 1831 72HI

. TUC HIKT ARG LOGGER 111

ST ND: 443
SRR 307
JATE:  20i6-88-18
TIHE: 183307
Project: KASHAGAH
Procedure 36416
Held Mot 2

Meldert FABERT P
Fositiont 56

© Standards RGHE IX

Processt GIAH

K-Factor: 1.8

Folaritys 5P

Tungsten Diameter: 2.4

Brand Hamet  SAMDUVIK
Consupshle: ERZSH

Shizlding Gazt  ARGDH

Packing Gast ARCIH

flateriali UM 532750
Specificabiont asme ix

Gizet "

Thickness: 4,55

Diaseters 334

P HO: 4

FILE:  16-3-07.6

5 TRAU MIRE ARG ARC
LPH GHAITH BARIH VOLTS P8

a6 8.4 T8
— — 648 Bl
fRE TIRE: s
— — &8 182 7
- — B8 82 8
- -—  f8 182 8
- —  f8 B3 @B
fRC THE: 72.1s
-~ — 0.8 188 7
—— — 08 B3 W
BRC TIHE: .35
— -~ 38 1835 808
— — f8 185 88
fRG TIHE: B.bs
— — BB B8 7B
{70 TIHE: i

“Susmary

ik Totals sk

Heat Input:  63.63 Kl/pa
Calc Energut 167.3 KJ
fre Tines M.t s
Feldlenaths im
T*Eoezed{Calc): 8.9 Ciild
Hire Consumed: 2.2 ITR5
Finish Tires 19:3%:36
fucle Time(hhinmiss)! G0:06:29
"6 Hemory Unused Ok

THE
EECS
7.0
k]

.0
4.0

2.
0.0
3.3
0.0
4.0
.6

7.3

— 0.8 18 821
— 88 13 Ak
— B85 168 TOHM




SANDVIK
[ |

INSPECTION CERTIFICATE acc to
EN 10 204 3.1

INSPECTION STAMP

CERTIFICATE

Toco M

No. A/12-246214 Rev 00
Date 2012-04-214 Page 1/1

ROSETTI MARINO SPA
VIA TRIESTE 230
48100 RAVENNA

wQ
Customer References
Customer
VS ORD EMAIL 30/3/ order
2012-03-30

250-00991 ROSETTI W

Sandvik References

Order No. Subs No. ABSMT Dispatch note
274342 22387 41985/55

ABSMT No. C.Code

416-53164 45

Material description

Steel/material Designations

requirements of the order.

approved and registered to ISO 9001.

The delivered products comply with the specifications and

The material is manufactured according to a Quality system,

The certificate is produced with EDP and valid without signature.

STAINLESS COLD DRAWN WIRE Sandvik AWS
T'TG LENGTHS 25.10.4.1L ER2594
EN no
25 9 4 N L
ROSETTI MARINGS P-A.
Welding/2p
Steel making process . A. KhAlif
Electric furnace ,/”’—27,(}/7 i
1 /A =
[Technical requirements J =
ASME SECT II PART C SFA 5.9,
EDITION 2010 ADDENDA 2011, AWS A5.9-06. //7ﬁ
EN ISO 14 343
EXTENT OF DELIVERY
It Product designation Heat Lot Pieces Kg
01 R25.10.4.1,-2.00-1000 527243 16752 40 200.0
Total 40 200.0
TEST RESULTS
Chemical composition (weight%)

Heat Cc Si Mn P 8 Cr Ni. Mo
527243 0.013 0.40 0.40 0.015- 0.0007 25.08 9.32 3,01
W . Co v Ti Cu Nb N

527243 <0.01 0.088 0.075 <0.003 0.15 <0.01 0.24

Services SpA
tti

MTC Service

Quality assurance - Lotta Nylén/QA-manager Wire

/ Certificates

Wire Sandviken AB Reg No. 556779-3897 VAT No. SE663000-060901
SE-81181 SANDVIKEN SWEDEN www.smt.sandvik.com mtc_service.smt@sandvik.com
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MOD15.D00C rev.1 del 20/04/98

IR NSO RESIOHA
ROSETTI M'H'RINO visual/dimensional inspection report data: 11.08.2016
progetto KASHAGAN EXPERIMENTAL cliente KCOI for NCOC commessa 115A90
project PROGRAM - EPC3 HU client job

disegno / ITP N° / fase !

dwg step

oggetto - item

Welding Procedure Qualification Record (WPQR) 36/16
Certificato di Qualifica di Procedimento di Saldatura (WPQR) 36/16

WE CERTIFY THAT:

ITEMS INDICATED ABOVE HAVE UNDERGONE A VISUAL INSPECTION AND HAVE BEEN ACCEPTED
ACCORDING TO THE SPECIFICATION / PROCEDURE MENTIONED AND TO ACCEPTANCE CRITERIA

DEFINED IN IT

S| CERTIFICA CHE LA SALDATURA DEL SAGGIO SOPRA CITATO E' STATA SOTTOPOSTA AD ESAME
VISIVO AL 100% ALLO STATO COME SALDATO IN ACCORDO ALLE SPECIFICHE E STANDARD CITATI.

note - remarks

No visible defects have been detected on 10 test welds 1"x4,55mm in S32750.

Non sono stati rilevati difetti visibili su 10 saldature 1"x4,55mm in $32750.

risultato - result ] conforme - conforming D non conforme - not conforming

N

procedure / specifiche applicabili - applicable procedures / specifications

ASME [X:2015 + ASME B31.3:2012

Operatore - Operator

Controllo Qualita’ - Quality Control

Cliente - Client
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\ @MMEJLET@ Controlli non distruttivi WATy—-Uste | FOGLIg~Shest
8 i Via F. Crispi n. 1 - Zona Bassette Sud 48123 Ravenna
; T{EST asrl Tel 0544 468472 info@qualitytestsrl.com 08/09/2016 1
PT N°: Ns. Rif.

RAPPORTO D’ESAME LIQUIDI PENETRANT! Bl
NDT REPORT - DYE PENETRANT TEST 15 16148
COSTRUTTORE/Customer ORDINE/Order PROGETTO/Project COMMESSA/Job

ROSETTI MARINO $.P.A / / 115A90
CLIENTE FINALE/Final client OGGETTO/Object DISEGNO/Dwg P.F.C./Q.C.P. FASE/Step

/ WES / / /
CODICE/Code PROCEDURA/Procedure ACCETTABILITA’/Acceptance level
ASME B31.3-2014 para. 344.4.2
: NDT PT 04
ASMEV ART 6 Ed. 2015 oL ASME BPVC.IX-2015 - QW-195.2

MATERIALE/Material

TEMP. SUPERFICI/ Surface temperature

INTENSITA” LUMINOSA/ Light intensity

SEE TABLE BELOW

RANGE 5°+52°

[ LUCE BIANCA > 1000 Lux

[J LUCE NERA 1000 yw/cm?

STATO DELLA SUPERFICIE — Surface condition

M COME SALDATO/As welded

1 SPAZZOLATO - Brushed

] LAVORATO DI MACCHINA - Machined

O MOLATO - Ground

O LAMINATO - Rolled

[0 GREZZO - Forged

MATERIALI UTILIZZAT! - Material Used NDT CGM
PULITORE PRELIMINARE/Cleaner BC1
PENETRANTE - Penetrant K71B2P
RIVELATORE/Developer D112A
ISTRUZIONE DI LAVORO/Works instruction
Step 1 PULITURA PRELIMINARE/Preliminary Cleaning BC1
Step 2 APPLICAZIONE PENETRANT/ Penetrant application SPRAY
Step 2a TEMPO PENETRAZIONE/Dwel time (min) 10
Step 3 RIMOZIONE PENETRANTE/Removal penetrant ACQUA
Step 4 ESSICAZIONE/Drying process ARIA
Step 5 INTERVALLO APP. RIVELATORE/time int. developer app. Max 20 min
Step 6 APPLICAZIONE RIVELATORE/Developer application SPRAY
Step 7 TEMPO DI LETTURA/Checking time RANGE 10+60
Step 8 PULIZIA DOPO CONTROLLO/Cleaner after examination M NO/No I [ SI/Yes
SALDATURE CONTROLLATE / Welds Verified
SAGGIO WPS @ THK mm
A 36/16 334 4,55
B 36/16 33.4 4,55
C 36/16 33.4 4,55
D 36/16 33.4 4,55
E 36/16 33.4 4.55
F 36/16 33.4 4.55
G 36/16 334 4.55
H 36/16 33.4 4.55
Check-List Acceptable value Limits
1 O | relevant linear indications; not acceptabe
2 O | Relevant rounded indications greater than 5 mm not acceptabe
3 O | 4 or more indications greater of 1,5 mm not acceptabe if the indication is
in a line separated by 1.5 mm or less edge to edge.
RISULTATI CONFORME ALLA SPECIFICA ]ZI NON CONFORME ALLA SPECIFICA D
Result According to specification Non According to specification
TECNICO II° LIVELLO CONTROLLO QUALITA' ISPETTORE CLIENTE ISPETTORE A.l.

Level II° Technician

Quality Control

Company Repr.

Inspection Agency

E vietata |a riproduzione parziale del certificato senza |'autorizzazione scritta — Partial reproduction of this certificate must be written authorized
| risultati delle prove si riferiscono unicamente ai particolari esaminati — Test results relate only to the items esamine
Report NDT PT 02 Rev.1
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4 ) f§@UﬂLETﬂgﬂ Controlli non distruttivi DATA ~ Date FOGLIO - Sheet
¢ ) b Via F. Crispi n. 1 - Zona Bassette Sud 48123 Ravenna
F{g : HTEST srl Tel 0544 468472 info@qualitytestsrl.com 08/09/2016 1
RAPPORTO D’ESAME LIQUIDI PENETRANTI PTN": Ns. Rif.
NDT REPORT - DYE PENETRANT TEST 16 16148
COSTRUTTORE/Customer ORDINE/Order PROGETTO/Project COMMESSA/lob
ROSETT! MARINO S.P.A / / 115A90
CLIENTE FINALE/Final client OGGETTO/Object DISEGNO/Dwg P.F.C./Q.C.P. FASE/Step
/ wPS / / /
CODICE/Code PROCEDURA/Procedure ACCETTABILITA'/Acceptance level
ASME B31.3-2014 para. 344.4.2
. 2015 T NDT PT 04
SRR 0 Ea, 20 a ASME BPVC.IX-2015 -~ QW-195.2

MATERIALE/Material

TEMP. SUPERFICI/ Surface temperature

INTENSITA’ LUMINOSA/ Light intensity

SEE TABLE BELOW

RANGE 5°+52°

1 LUCE BIANCA > 1000 Lux

O LUCE NERA 1000 yW/cm?

STATO DELLA SUPERFICIE — Surface condition

¥ COME SALDATO/As welded

[ SPAZZOLATO - Brushed

[0 LAVORATO DI MACCHINA - Machined

O MOLATO - Ground

O LAMINATO - Rolled

[0 GREZZO - Forged

MATERIALI UTILIZZATI - Material Used NDT CGM
PULITORE PRELIMINARE/Cleaner BC1
PENETRANTE - Penetrant K71B2P
RIVELATORE/Developer D112A
ISTRUZIONE DI LAVORO/Works instruction
Step 1 PULITURA PRELIMINARE/Preliminary Cleaning BC1
Step 2 APPLICAZIONE PENETRANT/ Penetrant application SPRAY
Step 2a TEMPQ PENETRAZIONE/Dwel time (min) 10
Step 3 RIMOZIONE PENETRANTE/Removal penetrant ACQUA
Step 4 ESSICAZIONE/Drying process ARIA
Step 5 INTERVALLO APP. RIVELATORE/time int. developer app. Max 20 min
Step 6 APPLICAZIONE RIVELATORE/Developer application SPRAY
Step 7 TEMPO DI LETTURA/Checking time RANGE 10+60
Step 8 PULIZIA DOPO CONTROLLO/Cleaner after examination ¥ NO/No I [ Si/Yes
SALDATURE CONTROLLATE / Welds Verified
SAGGIO WPS %] THK mm
| 36/16 33.4 4.55
L 36/16 334 4.55
Check-List Acceptable value Limits

O | relevant linear indications; not acceptabe

O | Relevant rounded indications greater than 5 mm not acceptabe

O | 4 or more indications greater of 1,5 mm not acceptabe if the indication is

in a line separated by 1.5 mm or less edge to edge.

RISULTATI CONFORME ALLA SPECIFICA IZI NON CONFORME ALLA SPECIFICA D
Result According to specification Non According to specification
TECNICO II° LIVELLO CONTROLLO QUALITA’ ISPETTORE CLIENTE ISPETTORE Al

Level II° Technician Quality Control

Company Repr.

Inspection Agency

Margo Feprari

A,

E vietata la riproduzione parziale del certificato senza l'autorizzazione scritta — Partial reproduction of this certificate must be written authorized
| risultati delle prove si riferiscono unicamente ai particolari esaminati — Test results relate only to the items esamine

Report NDT PT 02 Rev.1
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@M ﬂLHTﬂEﬂ Controlli non distruttivi DATA —Date FOGLIO — Sheet
¥ Via F. Crispi n. 1 - Zona Bassette Sud48123 Ravenna
VTEST ent Tel 0544 468472 info@qualitytestsrl.com 12/08/2016 1
RAPPORTO D'ESAME RADIOGRAFICO RTN: Ns. Rif./Our Ref.
RADIOGRAPHIC TEST 07 16148
CLIENTE / Client ORDINE / Order PROGETTO / Project COMMESSA / Job
ROSETTI MARINO S.P.A / / 115A90
CLIENTE FINALE /Customer OGGETTO / Object DISEGNO / Dwg P.F.C./Q.C.P, Fase / Step
/ WPS / / /
Schizzo Saldatura Diametro Spessore Punzone Posizione | Difetto Giudizio Difetto / Defect
Sketch Weld Diameter | Thikeness Welder Position Defect | Judgement
WPS SAGGIO G 1” 4.55 / A / A A Porosita / Porosity
36/16 B / A Aa  Soffiature Tondeggianti
C / A Rounded blisters
D / A Ab  Tarli/ Worns
WPS SAGGIO H 1* 4.55 if A / A B Inclusione di scoria
36/16 B / A Slag Inclusion
C / A C Mancanza di fusione
D / A Lack of fusion
WPS SAGGIO | 1" 4.55 / A / A ¥D  Mancanza di penetraz.
36/16 B A W—_ Troughout penetration
C / ATTTE Cricca / Crack
D / A Ex  Eccesso di penetrazione
WPS SAGGIO L 1" 4.55 / A / A Excessive penetration
36/16 B / A F Incisione / Undercut
C / A In Insellamento
D A A Root concavity
Sl Slivellamento
Misalignment
w Inclusioni di tungsteno
Tungsyen inclusion
Df  Difetto film / Film Defect
Giudizio / Judgement
A Accettabile / Acceptable
NR  Riparare / Repair
NX  Ripetere film/Repeat film
RX  Conferma difetto
Confirm the defect
Procedura ASME V ART. 2 Ed. 2015 / QT NDT RT 01 Schermi Pb0,05 | Campo didensita Pellicola
procedure ASME IX Shields Pb0,10 | Density range 2+4 Film type 200
Sorgente “ O O | TecnicaRx 10 20 30 | 40 - .
Selfee i 1|9r2 7?_: R Tecnique | 50 | sb@ | 60 | 70 | Penetrametro ik =
Energia ci kv mA g B o | QU O Lato film film side
Energy 215 4.5 25{“5:?5‘:‘ M - { —) = 3(\ ) : == M Lato sorgente Source side
Macchia focale 5 - o Esposizione M Film singolo Single film
Focal spot s D ‘3“7"7(7:\ -ZL:;FT Esposition O Film doppio Double film
Tempo Min Sec HZ m J N Tecnica di O Manuale manual
d'esposizione s sviluppo
Exposure time 48 Film processing I Automatico Automatic
Sp. Attraversato Dist. pezzo sorg. (D) | Dist. oggetto film (d) | Penombra Filo visibile n* Lastre n®
Crossed thickness Source piece distan Film obfect distance Unsharpness Visible Wire n® Films n®
4.55+1.5mm 666.6mm 33.4mm =0.51mm 5 16
TECNICO 1I° LIVELLO CONTROLLO QUALITA’ ISPETTORE CLIENTE ISPETTORE A.l.
Level II° Technician Quality Control Company Repr. Inspection Agency
, ROSETT! INO S.p.A AT a
rari 1g Dpt. (. ervICes Sp/
a \ :
L & y |
SNT - TC - 1A /IS0 9712 }t ’

E vietata la riproduzione parziale del certificato senza |’autorizzazione scritta — Partial reproduction of this certificate must be written authorized
I risultati delle prove si riferiscono unicamente ai particolari esaminati — Test results relate only to the items esamine
Report NDT RT 05 Rev.1
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N @U LTS Controlli non distruttivi DATA — Date FOGLIO - Sheet
Via F. Crispi n. 1 - Zona Bassette Sud48123 Ravenna
TEST s Tel 0544 468472 info@qualitytestsrl.com 12/08/2016 1
RAPPORTO D’'ESAME RADIOGRAFICO RTN": Ns. Rif./Our Ref.
RADIOGRAPHIC TEST 06 16148
CLIENTE / Client ORDINE / Order PROGETTO / Project COMMESSA / Job
ROSETTI MARINO S.P.A / / 115A90
CLIENTE FINALE /Customer OGGETTO / Object DISEGNO / Dwg P.F.C./Q.C.P. Fase / Step
/ WPS / / /
Schizzo Saldatura Diametro Spessore Punzone Posizione | Difetto Giudizio Difetto / Defect
Sketch Weld Diameter | Thikeness Welder Position Defect | Judgement
WPS SAGGIO A 1” 4.55 / A / A A pA Porosita / Porosity
36/16 B Ab p& 7Aa  Soffiature Tondeggianti
C / A %[—25 Rounded blisters
D / A7 Ab  Tarli/ Worns
WPS SAGGIO B 1" 4.55 / A / A B Inclusione di scoria
36/16 B / A Slag Inclusion
C / A C Mancanza di fusione
D / A Lack of fusion
WPS SAGGIO C 1" 4,55 / A / A D Mancanza di penetraz.
36/16 B A A Troughout penetration
C / A E Cricca / Crack
D / A Ex Eccesso di penetrazione
WPS SAGGIO D 1” 4,55 o A / A Excessive penetration
36/16 B / A F Incisione / Undercut
C / A In  Insellamento
D / A Root concavity
WPS SAGGIO E 1” 4.55 / A / A sl Slivellamento
36/16 B / A Misalignment
C / A W Inclusioni di tungsteno
D / A Tungsyen inclusion
WPS SAGGIO F i 4.55 / A / A DF  Difetto film / Film Defect
36/16 2} / A Giudizio / Judgement
C DF A A Accettabile / Acceptable
D / A NR  Riparare / Repair
NX  Ripetere film/Repeat film
RX  Conferma difetto
Confirm the defect
Procedura ASME V ART. 2 Ed. 2015 / QT NDT RT 01 Schermi Pb0,05 | Campo didensita Pellicola
procedure ASME IX Shields Pb0,10 | Density range 24 Film type o
Sorgente | O O | Tecnica Rx 10| 20 | 3o | 4o
SailfEs RX Ir Se | Ry Tecnigue == Twg | 20 70 | p M ASTM OEN
192 75 enetrametro
Energia Ci kv mA e m s |G O Lato film film side
Energy 215 45 :ﬁ%&%‘ I‘ == (\ j 3(\ : [ Lato sorgente Source side
Macchia focale o - - Esposizione ™ Film singolo Single film
Focal spot ’ " b I:E/' ﬁ""'?('“\ ‘7‘{"(\51} Esposition O Film doppio Double film
Tempo Min  Sec = ‘ F ) — Tecnica di O Manuale manual
d’esposizione s sviluppo
Exposure time 48 Film processing M Automatico Automatic
Sp. Attraversato Dist. pezzo sorg. (D) | Dist. oggetto film (d) | Penombra Filo visibile n° Lastre n°
Crossed thickness Source piece distan Film object distance | Unsharpness Visible Wire n® Films n*®
4.55+1.5mm 666.6mm 33.4mm =0.51mm 5 24
TECNICO II° LIVELLO CONTROLLO QUALITA’ ISPETTORE CLIENTE ISPETTORE A.l.

Level I1° Technician

Quality Control

Company Repr.

Marger Ferrari

ROSETT ¥ B
Kialia

Inspection Agency

I vietata la riproduzione parziale del certificato senza I'autorizzazione scritta — Partial reproduction of this certificate must be written authorized
I risultati delle prove si riferiscono unicamente ai particolari esaminati — Test results relate only to the items esamine

Report NDT RT 05 Rev. |
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Exova Srl

Via della Pierina 9/11
26013 Crema (CR)
Italy

This report is made of 27 pages

T: +39 0373 8972 1
F: +39 0373 8972 00
E: info@exova.com
W: www.exova.com

Test report n® Rev.0

EN 10204, type :

192061
3.2

Exova

Client ROSETTI MARINO S.P.A
Cod. 1737
VIA TRIESTE, 230
48100 RAVENNA RA
Italy
Your ref. Order n. D.D.T. n.000207 data 1e6/08/2016
Our ref. Report n. 192061 data 06/09/2016
Job n. 61871 data 17/08/2016

Remarks PQR 36/16

Dimension : 1" (33.4mm) x 4.55mm

JOB : 115A90
Project NCOC EPC3 HU

SPEC. KEO1-B4
ASTM EB/EBM-

Client Reference
Test standard

-000-KD-V-ST-0002-000 + ASME IX Ed.2013 + ASME B31.3 Ed.2012
15a - ASTM E190-14 - ASTM E23-16b - UNI EN 1SO 6507-1:2006 - ASTM E562-11

This Report is made of n¢ 27 pages including this cover plus the following page:
Test Pag.|Test Pag.

Chemical Analysis 1 |Impact test 1

Macrographic examination 3 [Bend test 1

Micrographic examination 10 |Ferrite or Austenite Content 6

Hardness test 3

Tensile test at room temperature  §

This Report ( RPR ) contains tests results on the following material:

Ref. [Identification

Material DN / Thk [mm] |Remarks

142323 | PQR 36/16

ASTM A790 UNS 532750

Signed for and on behalf of

Customer | Inspector . Inspector

Luca Cantoni

TINA Services spay,
g tihl Massime

General conditions:
The Customer accepts general conditions and

Tests sample will be destroyed 30 days after
The spare will be destroyed 90 days after dat
The test resulls described in the following tes

e iphoa BU I o R

Test results will be communicated only by means of test report except for different contractual agreement.

The date of material recelvement Is the same as the date of job opening. The date of testing Is the same as the date of test report, except for different info.
. The laboratory has examined the material sampled an supplied by the Client in compliance with standard request.

prices fixed by the laboratory to perform the tests,

test except for different written Client request,
@ of recelpt for different written Cllent request.
t report are referring only to the sample mentioned in it.

This test report may not be reproduced other than in full except with the prior written approval of the issuing laboratory

Mod. 05_ rev. 0 del 29/10/99
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Equipment n.
CHEMICAL ANALYSIS Pag. 1 of 1
979/1412 Q = OES method , W = Wet method , C = Combustion

Test Client Ref. | Test Posizione Elementi Valori Unita Note o richiesti Norma di riferimento Rif.

Ref. Temp. Positions Elements Values di misura Remarks or required Application code / Standard Ref,

Lab, °C Unit
223ANLO1 [ 36/16 hi2 +20 | WM 1.5mmRoot C 0.013 % # Q
323ANL02 | 36/16 h12 +20 | WM 1.5mmRoot Si 0.40 % # Q
323.AN1.02 [ 36/16 hi2 +20 | WM 1.5mmRoot Mn 0.37 Yo # Q
323.4NL.03 | 36/16 h12 +20 | WM 1.5mmRoot Cr 25.6 Yo # Q
323ANL.03 | 36/16 h12 +20 | WM 1.5mmRoot Ni B.50 %o # Q
32348104 |36/16 h12 +20 | WM 1.5mmRoot Mo 3.78 % # Q
323.8M1L.05 | 36/16 h12 +20 | WM 1.5mmRoot Cu 0.09 %o # Q
323.ANLO6 | 36/16 hi2 +20 WM 1.5mmRoot w 0.01 % # Q
323.8N1.07 | 36/16 hi2 +20 | WM 1.5mmRoot N 0.151 % # o
Standard ref. # SPEC. KE01-B4-000-KD-V-ST-0002-000 + ASME IX Ed.2013 + ASME B31.3 Ed.2012
Remarks
Test performed in Crema Laboratory Via della Pierina 9/11

Operator Customer Inspector Inspector

. - . (¥4
This page is bmdjfﬁ:\/re%rences n. :

192061 (job 61871)
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Exova

Equipment n.

PHOTOGRAPHIC DOCUMENTATION Pag. 1 of 3
1961

Test
Ref.

Laboratory Client

323.FO01.1 36/16

Etching : Oxalic Acid Solution Magnification : x 3

36/16 M1 h12

comments Test specimen has been examined at low magnification (25x) with and without etching.
The results of this exam, didn't show the presence of imperfections or defects in weld metal.

Standard ref. SPEC. KE01-B4-000-KD-V-ST-0002-000 + ASME IX Ed.2013 + ASME B31.3 Ed.2012 - UNI EN 1SO 17639:2013
Remarks

Test performed in Crema Laboratory Via della Pierina 9/11

Operator Customer " Inspector o . Inspector

7 . S i€ 5.1
{ AN QA Serviges spa | R
EJI\

rtifird s (Massimp Panciatieh))
W 060\ (¢

This page is bind€d to references n. 192061 (job 61871) whose details are indicated on the cover
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Equipment n.
PHOTOGRAPHIC DOCUMENTATION Pag. 2 of 3
1961
Test
Ref.
Laboratory Client
323.FO02.1 36/16
Etching : Oxalic Acid Solution Magnification : x 3
36/16 M2 h3

comments Test specimen has been examined at low magnification (25x) with and without etching.
The results of this exam, didn't show the presence of imperfections or defects in weld metal.

Standard ref. SPEC. KE01-B4-000-KD-V-ST-0002-000 + ASME IX Ed.2013 + ASME B31.3 Ed,2012 - UNI EN ISO 17639:2013

Remarks

Test performed in Crema Laboratory Via della Pierina 9/11

Operator

Customer Inspector

ya)

H

Lot

INA nggvice(s SpA

(Masel

anciatichi

'@64’9-(6

This page is bfndWes n.
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Equipment n.
PHOTOGRAPHIC DOCUMENTATION Pag. 3 of 3
1961
Test
Ref.
Laboratory Client
323.FO03.1 36/16
Etching: Oxalic Acid Solution Magnification : x 3
36/16 M3 h6

comments Test specimen has been examined at low magnification (25x) with and without etching.
The results of this exam, didn't show the presence of imperfections or defects in weld metal.

Standard ref. SPEC. KE01-B4-000-KD-V-ST-0002-000 + ASME IX Ed.2013 + ASME B31.3 Ed.2012 - UNI EN ISO 17639:2013

Remarks

Test performed in Crema Laboratory Via della Pierina 9/11

Operator Customer

% 3

This page is bindéd to references n.
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Equipment n.
HARDNESS TEST Pag. 1 of 3
9 Internal procedure POI-07
,/'H\ 1.5+ 0,5 mm
W VSN, VT —— | — 5
—_—— {
.II
10 |
.‘ _________ B . G, -
1,0 mm
»r———
16 13
————— L . . i
1501 S t
36/16
M1l hl2
HV 10 - 7 5 E
Point # Value Point # Value Point # | Value Point # | Value Point # | Value
#1 252 - - - - - -
#2 246 - - - - S - -
#3 249 - - - - - =
#4 236 - - = - = - = -
#5 249 - o= - - - = - &
#6 Max 256 - = - & - = = -
#7 254 - - - - - - - -
#8 253 : - . - - - > -
#9 246 - - - - - - - s
#10 240 - = - = - - - N
#11 247 = - - - - - - -
#12 Max 256 - = - = - = 2 -
#13 253 5 - = = - - - -
#14 255 - - - = - = - &
#15 251 - - . - - - - -
#16 240 = & - = = ¥ - 2
#17 248 - % - o S s - o
#18 249 - - - - - - - -
#19 250 - = - - - - - =

Standard ref.

SPEC. KED1-B4-000-KD-V-ST-0002-000 + ASME IX Ed.2013 + ASME B31.3 Ed.2012 - UNI EN ISO 6507-1:2006

Remarks Required : 330 HV10 Max

Test performed in Crema Laboratory Via della Pierina 9/11

Operator Customer Inspector

Inspector

DR

S Vi SSpA ”5
.’Mau.'m Peneiatich

r'J

This page is binded £b references n.
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Equipment n.
HARDNESS TEST Pag. 2 of 3
9 Internal procedure POI-07
1,5+ 0,5 mm
i s e e e e e e e S B e +_ sl
1.0 mm
19
e e s B +. o
1501 e
36/16
M2 h3
HV 10 - B B
Point # l Value Point # Value Point # | Value Point # | Value Point # | Value
#1 268 - - - - - - -
#2 271 - - - - - = - =
#3 254 - = - = = = z =
#4 260 - = = - B - =
#5 255 - - - - - » - -
#6 271 - = = - = - =
#7 Max 273 - - - - - - -
#8 264 - - - - - - - -
#9 260 - & = - B 3 =
#10 249 - = - = - i - «
#11 265 - - - - - = - ™
#12 271 - - - - - - - =
#13 265 - - 2 - z - x -
#14 269 - - - " - N =
#15 260 - - - - L - R %
#16 258 - - £ - ) - . "
#17 272 - - = - = - z -
#18 270 - - - - L H - -
#19 266 - - - - 5 = - "

Standard ref.

SPEC. KE01-B4-000-KD-V-5T-0002-000 + ASME IX Ed.2013 + ASME B31.3 Ed.2012 - UNI EN ISO 6507-1:2006

Remarks

Required : 330 HV10 Max

Test performed In Crema Laboratory Via della Pierina 9/11

Operator

Customer

Inspector

=3 Inspector

Q¢

This page is bif?d??ﬁg references n. Y,
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Equipment n.
HARDNESS TEST Pag. 30of 3
9 Internal procedure POI-07

1.0 mm

\"-—_i—"/
1501 e

36/16
M3 h6
HV 10 - . - -
Point # | Value Point # | Value Point # | Value Point # | Value Point # | Value
#1 252 - - - - - - - -
#2 256 - = 3 = - = - -
#3 267 - - - = - - - -
it4 256 - - - - - - - -
#5 262 - = : = - = 2 -
#6 265 - - - - - - - -
#7 264 - - - = - = - -
#8 Max 277 - & - = - s - S
#9 264 - — - = ~ - - A
#10 251 - - - - = - 5 =
#11 254 - - " - - - - i
#12 264 - = - - - - - -
#13 269 - - - = e i = =
#14 263 - = - = - 4 : =
#15 257 - = - = - i - 25
#16 257 = o = = z = 2 =
#17 270 - = 2 = - = - -
#18 263 - - - = = - - =
#19 268 - = = = - - = =

Standard ref. SPEC. KE01-B4-000-KD-V-ST-0002-000 + ASME IX Ed.2013 + ASME B31.3 Ed.2012 - UNI EN 1SO 6507-1:2006

Remarks Required : 330 HV10 Max

Test performed in Crema Laboratory Via della Pierina 9/11

Operator Customer LI Inspector . . Inspector

This page is bind€d to references n. 192061 (job 61871) whose detalls are indicated on the cover
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Equipment n.
MICROGRAPHIC EXAMINATION Pag. 1 of 10
781
Test
Ref.
Laboratory Client
323.6101.1 36/16
Absence of deleterious phases
Etching: N.98-E407-07(Reapproved 2015)el Magnification : x 400
36/16 WM FILL h8

Standard ref.

SPEC. KE01-B4-000-KD-V-ST-0002-000 + ASME IX Ed.2013 + ASME B31.3 Ed.2012 - UNI EN ISO 17639:2013

Remarks

Tesﬂrerformed in CreMa Laboratory Via della Pierina 9/11

]// Operator~ // Customer

.

Inspector Inspector

[ @ee A~
Exova sy,

- ®
= ;

TINA Services spa

This page is pinded to references n.

U

whoseé details are indicated on the cover
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Equipment n.
MICROGRAPHIC EXAMINATION Pag. 2 of 10
781
Test
Ref.
Laboratory Client
323.Glo1.2 36/16
Etching: N.98-E407-07(Reapproved 2015)el Magnification : x 250
36/16 WM FILL h8

Standard ref. SpEC. KED1-B4-000-KD-V-ST-0002-000 + ASME [X Ed.2013 + ASME B31.3 Ed.2012 - UNI EN ISO 17639:2013

Remarks

Tes#erformed in Crery{ y(baratory Via della Pierina 9/11

Operator, Customer Inspector Inspector
- . 2 S.rl,
JRINA Servjces spa S
XOV& S.r. ; g ipVa— Masel akeiatichi)
SPE Marco Pent
This page is binded to references n. 192061 (job 61871) whose details are indicated on the cover
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Equipment n.
MICROGRAPHIC EXAMINATION Pag. 3 of 10
781
Test
Ref,
Laboratory Client
323.GI01.4 36/16
Presence of sporadic deleterious phases do not exceed 1%
Etching: N.98-E407-07(Reapproved 2015)el Magnification : x 400
36/16 WM Root h8
Standard ref.  speC. KE01-B4-000-KD-V-ST-0002-000 + ASME IX Ed.2013 + ASME B31.3 Ed.2012 - UNI EN ISO 17639:2013
Remarks
Te;{/performed in Crema Laboratory Via della Pierina 9/11
{ Operator\ // Customer S Inspector Inspector
arcce 6 Y @ ASenvicgs i (1S .
Exovasy | R REA- o
AP IMassim&Pankiatichi)
oFE Marco Pilen
This page is binded to references n. Y 192061 (job 61871) whose details are indicated on the cover
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Equipment n.
MICROGRAPHIC EXAMINATION Pag. 4 of 10
781
Test
Ref.
Laboratory Client
323.GI01.5 36/16
Etching: N.98-E407-07(Reapproved 2015)el Magnification : x 250
) N 3 P ¥es ='»"‘}' &
b SR _ AR L
vl VI
36/16 WM Root h8
Standard ref. SPEC. KEO1-B4-000-KD-V-ST-0002-000 + ASME IX Ed.2013 + ASME B31.3 Ed.2012 - UNI EN 1SO 17639:2013
Remarks
Testgerformed in Crgmg Laboratory Via della Pierina 9/11
OperatW Customer L Inspector . Inspector
(arc ol A A 1S 168 S.r.l.
% : } ioto
QW er (Masslm nhiatichi)
arco Pllent O L-ON- (6
This page is binded to references n. y 192061 (job 61871) *~ whose details are indicated on the cover
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Equipment n.
MICROGRAPHIC EXAMINATION Pag. 5 of 10
781
Test
Ref.
Laboratory Cllent
323.GI101.7 36/16
Absence of deleterious phases
Etching: N.98-E407-07(Reapproved 2015)el Magnification : x 400

36/16 FL/HAZ FILL h8

Standard ref.  speC. KED1-B4-000-KD-V-ST-0002-000 + ASME IX Ed.2013 + ASME B31.3 Ed.2012 - UNI EN ISO 17639:2013

Remarks

Testperformed in Crw Laboratory Via della Pierina 9/11

~

/Operator Customer Inspector
Weceo 07(“‘ Services Spa
Exovasrl. DS
'
| SPE Marco Plien) g
Th:s page is birfded to references n. 192061 (job 61871) whose details are indicated on the cover
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Equipment n.
MICROGRAPHIC EXAMINATION Pag. 6 of 10
781
Test
Ref.
Laboratory Client
323.G101.8 36/16
Etching: N.98-E407-07(Reapproved 2015)el Magnification : x 250
36/16 FL/HAZ FILL h8

Standard ref.

SPEC. KEO1-B4-000-KD-V-ST-0002-000 + ASME IX Ed.2013 + ASME B31.3 Ed.2012 - UNI EN IS0 17639:2013

Remarks

Tesfperformed in Cremd Laboratory Via della Pierina 9/11
W Operatq[\ // Customer o Inspect?r

V@t col— :ﬁ
Exova .1,

$PE Morco Pllend

TINA Services spa

i

This page is bidded to references n. - 192061 (job 61871)
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Equipment n.
MICROGRAPHIC EXAMINATION Pag. 7 of 10
781
Test
Ref.
Laboratory Client
323.GI1.10 36/16
Absence of deleterious phases
Etching: N.98-E407-07(Reapproved 2015)el Magnification : x 400
36/16 FL/HAZ Root h8

Standard ref.

SPEC. KEQ1-B4-000-KD-V-5T-0002-000 + ASME IX Ed.2013 + ASME B31.3 Ed.2012 - UNI EN ISO 17639:2013

Remarks

Test fferformed in Crema Eaboratory Via della Pierina 9/11

Operato_rpn//

Customer Inspector

wWxco
EXOVAS.Ll,

Keni

BIRer

This page is binded to references n. 192061 (job 61871)
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Equipment n,
MICROGRAPHIC EXAMINATION Pag. 8 of 10
781
Test
Ref.
Laboratory Client
323.GI1.11 36/16
Etching: N.98-E407-07(Reapproved 2015)el Magnification : x 250
36/16 FL/HAZ Root h8

lstandard ref. SPEC. KED1-B4-000-KD-V-ST-0002-000 + ASME IX Ed.2013 + ASME B31.3 Ed.2012 - UNI EN ISO 17639:2013

Remarks

Test gerformed in Crema kdboratory Via della Pierina 9/11

SPE Marco Pleni

_/Operator S // Customer Inspector Inspector
@CC‘O / 1 €@ S.r.l.
Exovasy. hearoto

(MasslMp Panciatichi)

This page is binded to references n.

- YRINA Services spA
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Equipment n.
MICROGRAPHIC EXAMINATION Pag. 9 of 10
781
Test
Ref.
Laboratory Client
323.GI1.13 36/16 1

Presence of sporadic deleterious phases do not exceed 1%, localized in BM root

Etching: N.98-E407-07(Reapproved 2015)el Magnification : x 400

36/16 BM (Full Thk) h8

Standard ref.  spec. KED1-B4-000-KD-V-ST-0002-000 + ASME IX Ed.2013 + ASME B31.3 Ed.2012 - UNI EN ISO 17639:2013

Remarks

Tesf performed in Cremg{aboratory Via della Pierina 9/11

|4f Operator // Customer Inspector e ctor |

e / W) RT ! fkariceto
s, B

Ma afciatichi)
U 192061 (job 61871)

06 -\
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Equipment n.
MICROGRAPHIC EXAMINATION Pag. 10 of 10
781
Test
Ref.
Laboratory Client
323.GI1.14 36/16
Etching: N.98-E407-07(Reapproved 2015)el Magnification : x 250
36/16

[ | et
- i e e
. -,

o AT

BM (Full Thk) h8

Standard ref.  spEC. KE01-B4-000-KD-V-ST-0002-000 + ASME IX Ed.2013 + ASME B31.3 Ed.2012 - UNI EN 1SO 17639:2013

Remarks

Tesl;/ﬂerformed in C;/ep’la Laboratory Via della Pierina 9/11

]/Operato_r;/ /

Customer

Inspector Inspecto

/e X
Exova sl

PE § Pleni

£,
B
4

inn

YTINA, Servicgs Spa
. Carti ; (Massim iatichi)

- Qe-g4.- (G
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Equipment n.
TENSILE TEST Pag. 1 of 1
1102-1153 Internal procedure POI-01
Richiesti
Required >=550 >=800
Test T Posizione Dimensioni Lo Re Rp0.2% |Rp0.5% | Rt0.2% |Rt0.35%| Rt0.5% E Rm A z Rif.
Ref. Test | Position Dimensions Ref.
Lab. Client °C mm mm | N/mm2 | N/mm2 | N/mm?2 | N/mm? | N/mm2 | N/mm?2 N/mm2 | % %
323TR1.01 | 36/16 +20 T Weld h12 19.00 X |4.30 - 570 = - 892 #
323.7R1.02 | 36/16 +20 T Weld h6 19.00 x |4.30 568 - B 858 #

Standard ref.

SPEC. KEO1-B4-000-KD-V-5T-0002-000 + ASME IX Ed.2013 + ASME B31.3 Ed.2012 - ASTM E8/E8M-15a

Remarks

X = Prismatic - # Broken in weld

Rp% determined by offset method - A% = determined after fracture - Values rounded to the nearest

Test performed in Crema Laboratory Via della Pierina 9/11

Operator

Customer

Inspector

Bt

r ’

INA Services spa

This page is binded to references n.
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Equipment n.
IMPACT TEST Pag. 1 of 1
§ Internal procedure POI-02
A B c
Richiesti Single Single Single
Required

Nominal machine energy : 450] 14 0381 14 9.381 14 .38 17

Test T Poslzione Dimensioni Intaglio || Valore |Shear [Lateral E.|| Valore |Shear [Lateral E.|| Valore |Shear |Lateral E.|| Media | Rif.

Ref. Test Position Dimensions Notch || Value Value Value lAverage | Ref.

Lab. Client °C mm ] % mm ] % mm J % mm J

323.RE2.01 36/16 -48.7 | WM h3 10 x |3.33 Kv8 43 1.20 54 1.37 44 1.25 47
323RE202 | 36/16 -48.7 | FL h3 10 |x |3.33 Kve 47 1.57 52 1.65 50 1.42 50
323.RE2.03 36/16 -48.7 | FL+2 h3 10 x [3.33 Kv8 60 0.67 69 1.73 57 1.67 62
323RE2.04 | 36/16 -48.7 | FL+5 h3 10 [x [3.33 Kv8 59 1.32 46 1.62 55 1.61 53
323.RE205 | 36/16 -48.7 | WM hé 10 |x |[3.33 Kva 47 1.19 43 302 48 1.39 46
323.RE2.06 36/16 -48.7 | FL h6 10 x [3.33 Kv8 47 1.49 44 1.47 52 1.35 48
323.RE2.07 36/16 -48.7 | FL+2 h6 10 x [3.33 Kv8 60 1.58 53 1.68 57 1.92 57
323RE2.08 | 36/16 -48.7 | FL+5 h6 10 |x |3.33 KvV8 42 1.18 52 1.40 46 1.34 47

Standard ref.

SPEC. KE01-B4-000-KD-V-5T-0002-000 + ASME IX Ed.2013 + ASME B31.3 Ed.2012 - ASTM E23-16b

Remarks

§1102-1156-1509

Test performed in Crema Laboratory Via della Pierina 9/11

Operator

Customer

Inspector

X

lafi

S+

INA Services spa

(bdane!

neiatiehi
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Equipment n.
BEND TEST Pag. 1 of 1
1102-1123 Internal procedure POI-03
Test T Tipo Dimensioni Mandrino | Distanza rullifAngolo| Lo pllungament Esito Note Rif.
Ref. Test Type Dimensions Jig Distance rollers| angle Lo Elongation Results Remarks Ref.
Lab. Client °C mm mm mm o mm %
323.PILOL 36/16 +20 |Face Bend T 11.0 x |4.6 20 33 180 No Defect |h2
323.pI1.02 36/16 +20 |Root Bend T 11.0 x |4.6 20 33 180 No Defect |h4
323.P11.03 36/16 +20 |FaceBend T 11.0 x |4.6 20 23 180 No Defect |h8
323.P11.04 36/16 +20 |RootBend T 11.0 x |4.6 20 33 180 No Defect |hi0

Standard ref.

SPEC. KEO1-B4-000-KD-V-ST-0002-000 + ASME IX Ed.2013 + ASME B31.3 Ed.2012 - ASTM E190-14

Remarks

Test Method "FORMER"

Test performed in Crema Laboratory Via della Pierina 9/11

Operator

Customer

Panciatichi)

0e-9%- (6
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Exova srl T: +39 0373 8972 1 9
Via della Pierina 9/11 F: +39 0373 8972 00 Test report n° 192061 Rev.0 Q
26013 Crema (CR) E: info@exova.com LLy
Italy W: www.exova.com
Ferrite contents Pag.1 of 6
Test in accordance with: Determination Ferrite content accordance with ASTM E562-11
Instruments: Metallographic microscope Leitz DM 4000 (INV.781)
Sample: JOB N° 61871 - MIF 142323 - PQR 36/16
Position: WM 1mmCap h8
Number of sections: 1
Chosen of the fields: Randomly
Polishing procedure and etching:[ According to procedure POI 78 - Etching N. 220-E407-07e1
Magnification: 200
Grid Points and shape: 16- Square
Date test: 01/09/2016
n. field n. field n. field n. field field
1 53.13 1 5313 21 50.00
2 50.00 12 46.88 22 53.13
3 53.13 13 43.75 23 46.88
4 5313 14 50.00 24 50.00
5 56.25 15 53.13 25 53.13
6 46.88 16 56.25 26 56.25
7 50.00 17 50.00 27 50.00
8 53.13 18 53.13 28 53.13
9 56.25 19 56.25 29 50.00
10 56.25 20 53.13 30 53.13
AN AN SN 17 EATNAONOO RN Detected Obtained | Required
NN - G e —:.1—.'-\ S i e @ :
‘ %752»0// ) ,\\é?;gg 7 \paz> Volume fraction Vv [%] 30265
‘f‘i’f;}g‘,\‘\\\ Nl 95% Cl
N AR TN RA [%]
ﬂé’»" } % \
&}{‘/f Wl Y i
WY — =G ey
SIINE=T 0 DN
Note
/i
)_,/Gperator_\ / Customer Inspector Inspector
/ Gxece (P& ' N I €e s
g A Seryfces spa - S.rl,
= KOV sl ) cearicato
SPE Marce Pliend ' Mas Penciatichi)

P6-o4-6
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Ferrite contents Pag.2 of 6
Test in accordance with: Determination Ferrite content accordance with ASTM E562-11
Instruments: Metallographic microscope Leitz DM 4000 (INV.781)
Sample: JOB N° 61871 - MIF 142323 - PQR 36/16
Position: WM 1mmRoot h8
Number of sections: 1
Chosen of the fields: Randomly
Polishing procedure and etching:]According to procedure POI 78 - Etching N. 220-E407-07e1
Magnification: 200
Grid Points and shape: 16- Square
Date test: 01/09/2016
n. field n. field n. field n field n. field
1 46.88 11 46.88 21 43.75
2 50.00 12 46.88 22 50.00
3 50.00 13 50.00 23 53.13
4 46.88 14 53.13 24 43.75
5 50.00 15 46.88 25 46.88
6 53.13 16 46.88 26 46.88
7 56.25 17 46.88 27 50.00
8 50.00 18 46.88 28 53.13
9 53.13 19 50.00 29 43.75
10 43.75 20 53.13 30 43.75
Detected Obtained | Required
[%] [%]
Volume fraction Vv [%] 48.8 30+65
95% ClI 1.3
RA [%] 2.6%
Note
Vi
)./Operatcy; // Customer N Inspector Inspector
) Qo P10 ‘E’\ IINA. Serffices spal 15 8 s.rl.
EXOVQ s.r1 L) @j@@z = ] el
SPE Marco Pleni / (Massz antiatichi
“ OT=>)-1¢




Exova srl
Via della Pierina 9/11

26013 Crema (CR)
Italy

T: +39 0373 8972 1
F: +39 0373 8972 00

E: info@exova.com
W: www.exova.com

Test report n° 192061 Rev.0

Exova

Ferrite contents Pag.3 of 6
Test in accordance with: Determination Ferrite content accordance with ASTM E562-11
Instruments: Metallographic microscope Leitz DM 4000 (INV.781)
Sample: JOB N° 61871 - MIF 142323 - PQR 36/16
Position: HAZ 1mmCap h8
Number of sections: 1
Chosen of the fields: Randomly
Polishing procedure and etching| According to procedure POI 78 - Etching N. 220-E407-07e1
Magnification: 200
Grid Points and shape: 16- Square
Date test: 01/09/2016
n. field n. field n. field n. field n. field
1 56.25 1 53.13 21 50.00
2 53.13 12 56.25 22 53.13
3 53.13 13 50.00 23 56.25
4 56.25 14 53.13 24 62.50
5 50.00 15 56.25 25 56.25
6 53.13 16 50.00 26 50.00
7 56.25 17 53.13 27 53.13
8 62.50 18 56.25 28 56.25
9 56.25 19 53.13 29 50.00
10 50.00 20 56.25 30 53.13
5 3 . . e Detected Obtained [ Required
| ~= [%] [%]
| ) l Volume fraction Vv [%] 54.2 30265
= : - el | 95% Cl 1.2 -
i i Wi R -
T e
‘|' ; P . 7‘. - l !
' ' ; k]l
I !.\.-‘- — = ' ‘. :!
( v g ¥ _ ) :7_:‘ *i
. (0 LAY
| ‘ PRt &
Note:
Operator Customer . Inspector e Inspector
,hm. = e R Seryices spaj Mto:
t VO Sl caftin’| . (Massimogandiatichi)
G6-9A- (4
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Ferrite contents Pag.4 of 6
Test in accordance with: Determination Ferrite content accordance with ASTM E562-11
Instruments: Metallographic microscope Leitz DM 4000 (INV.781)
Sample: JOB N° 61871 - MIF 142323 - PQR 36/16
Position: HAZ 1mmRoot h8
Number of sections: 1
Chosen of the fields: Randomly
Polishing procedure and etching:| According to procedure POI 78 - Etching N. 220-E407-07e1
Magnification: 200
Grid Points and shape: 16- Square
Date test: 01/09/2016
n. field n. field n. field n field n. field
1 62.50 11 53.13 21 56.25
2 56.25 12 56.25 22 50.00
3 53.13 13 62.50 23 53.13
4 50.00 14 62.50 24 56.25
5 53.13 15 56.25 25 56.25
6 56.25 16 50.00 26 59.38
7 50.00 17 53.13 27 62.50
8 53.13 18 53.13 28 56.25
9 46.88 19 50.00 29 50.00
10 50.00 20 53.13 30 53.13
Detected Obtained | Required
[%] [%]
Volume fraction Vv [%] 54.5 30+65
95% Cl 1.8
RA [%] 2.9%
Note:
Merator Customer Inspector Inspector
/(amv'f%—
xo Vq S.r.
SPE Maree P
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Test report n° 192061
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Ferrite contents Pag.5 of 6
Test in accordance with: Determination Ferrite content accordance with ASTM E562-11
Instruments: Metallographic microscope Leitz DM 4000 (INV.781)
Sample: JOB N° 61871 - MIF 142323 - PQR 36/16
Position: BM 1mm Int.Surface h8
Number of sections: 1
Chosen of the fields: Randomly
Polishing procedure and etching:| According to procedure POI 78 - Etching N. 220-E407-07e1
Magnification: 200
Grid Points and shape: 16- Square
Date test: 01/09/2016
n. field n. field n field n field n. field
1 46.88 11 50.00 21 46.88
2 50.00 12 53.13 22 46.88
3 53.13 13 46.88 23 50.00
4 50.00 14 50.00 24 53.13
5 56.25 15 53.13 25 56.25
6 53.13 16 56.25 26 50.00
7 46.88 17 56.25 27 53.13
8 50.00 18 50.00 28 50.00
9 53.13 19 53.13 29 50.00
10 56.25 20 53.13 30 46.88
Detected Obtained | Required
[%] [%]
Volume fraction Vv [%] 51.4 40+60
95% ClI 1.2
RA [%] 2.3%

Note:

Z -
L/ﬁperatob // Custop}ar Inspector Inspector
/ “"i i M ;
}QJ?CO Vs * ) UIINA Sepvices spa 115 ite ..
-mva S-I'-I. JLorfi b P Ingavicato
SPE Miarco Piend " (Masslmd\Panciatichi)

56-0%- (G
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Test report n° 192061 Rev.0

Exova

Ferrite contents Pag.6 of 6
Test in accordance with: Determination Ferrite content accordance with ASTM E562-11
Instruments: Metallographic microscope Leitz DM 4000 (INV.781)
Sample: JOB N° 61871 - MIF 142323 - PQR 36/16
Position: BM 1mm Ext. Surface h8
Number of sections: 1
Chosen of the fields: Randomly
Polishing procedure and etching:| According to procedure POI 78 - Etching N. 220-E407-07e1
Magnification: 200
Grid Points and shape: 16- Square
Date test: 01/09/2016
n. field n. field n. field n. field n. field
1 56.25 1 50.00 21 50.00
2 53.13 12 53.13 22 46.88
3 50.00 13 46.88 23 50.00
4 53.13 14 46.88 24 50.00
5 46.88 15 53.13 25 53.13
6 46.88 16 50.00 26 46.88
7 50.00 17 53.13 27 46.88
8 53.13 18 56.25 28 50.00
9 56.25 19 50.00 29 53.13
10 50.00 20 53.13 30 56.25
N Detected Obtained | Required
[%] [%]
Volume fraction Vv [%] 51.0 40+60
95% ClI 1.2 .
RA [%] 2.3% -
Note:
M;erator / Custpmﬂgr Inspector L1 o (RASPector
/ \Weco P | + RINA Services s lspatolialc
EXOVO s.rl. : W a aseimo Repe m:t':;zi)
5PE Moreo Pllen GL-ox% - (¢
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This report is made of 2 pages

Exova Srl T: +39 0373 8972 1 O
Via della Pierina 9/11 F: +39 0373 8972 00 Test report n° 192066 Rev.0 =
26013 Crema (CR) E: info@exova.com EN 10204, type : 3.2 g
Italy W: www.exova.com L
Client ROSETTI MARINO S.P.A
Cod, 1737
VIA TRIESTE, 230
48100 RAVENNA RA
Italy
Your ref. Order n. D.D.T. n.000207 data 16/08/2016
Our ref. Report n. 192066 data 02/09/2016
Job n. 61871 data 17/08/2016

Remarks PQR 36/16

Dimension : 1" (33.4mm) x 4.55mm

JOB : 115A90
Project NCOC EPC3 HU
Client Reference SPEC. KE01-B4-000-KD-V-ST-0002-000 + ASME IX Ed.2013 + ASME B31.3 Ed.2012
Test standard ASTM G48-11(2015) Method A
This Report is made of n° 2 pages including this cover plus the following page:
Test Pag.
Pitting test 1

This Report ( RPR ) contains tests results on the following material:

Ref. |Identification Material DN / Thk [mm] |Remarks
142328 | PQR 36/16 ASTM A790 UNS S32750
Lab Manager Customer Inspector Inyﬁector

asrl.

Luca Cantoni

é ites SfA
“II 1

General conditions:
. The Customer accepts general conditions and prices fixed by the laboratory to perform the tests,

Test results will be communicated only by means of test report except for different contractual agreement,

Tests sample will be destroyed 30 days after test except for different written Client request.

The spare will be destroyed 90 days after date of recelpt for different written Client request,

The test results described in the following test report are referring only to the sample mentioned In it.

The date of material recelvement Is the same as the date of job opening. The date of testing Is the same as the date of test report, except for different Info.
The laboratory has examined the material sampled an supplied by the Cllent in compliance with standard request,

This test report may not be reproduced other than in full except with the prior written approval of the issuing laboratory

IR

Mod. 05_ rev. 0 del 29/10/99
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Equipment n.
PITTING CORROSION TEST Pag. 1 of 1
§

Riferimento LAB 328.PT1.01 Posizione T-WELD h12

Test reference Lab Location

Riferimento Cliente 36/16

Test reference Customer

Dimensioni (mm) 51.00 x 9.96 x 4.55 Sezione (cm?) 15.71

Dimensions Section

Soluzione 6%FeCI3

Solution

Procedura interna - Temp. test (°C) +30

Internal procedure Test Temperature

Decappaggio 20% HNO3 + 5% HF at 60°C for 5 minute

Pickling

Data inizio test 01/09/2016 Durata test (h) 24 Data fine test 02/09/2016

Start Period (h) Finish

Peso iniziale (g) 19.1758 Peso finale (g) 19.1731  Perdita peso (g) 0.0027

Initial weight Final weight Weight loss

Corrosione 172 g/m2

Corrosion

Esito della prova
Resuits

No visible pitting at 20x magnification

Prima del test
Before the test

Dopo il test
After the test

Note/Richiesti

Remarks/Required

4.0g/m?2 Max

Standard ref.

SPEC. KEQ1-B4-000-KD-V-ST-0002-000 + ASME IX Ed.2013 + ASME B31.3 Ed.2012 - ASTM G48-11(2015) Method A

Remarks

g 667208}1615

Test performed in Crema Laf:oratory Via della Pierina 9/11

Operator

(A

Customer

Iggpector

This page is binded to references n.
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Equipment n,
PHOTOGRAPHIC DOCUMENTATION Pag. 1 of 1
§
Test
Ref,
Laboratory Client
328,F001.3 | 36/16
328.PT1.01
36/16 ' T-WELD h12
\
Standard ref,  SPEC. KEDL-B4-000-KD-V-5T-0002-000 + ASME IX Ed,2013 + ASME 831.3 Ed.2012 - ASTM G48-11(2015) Method A
Remarks
;]
Test performed in Crem/f Laboratory Via delfa Pierina 9/11
Operator Customer /! Inspector Inspectgy
.'f/
SPE Aleasgindro Prego
/:.'s page Is binded to references ﬁ 192066 (job 61871) whose details are indicated on the cover
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ROSETTI
MARINO

Welding Procedure Approval Record (WPQR)
Verbale di Qualifica di Procedura di Saldatura

Sheet/Foglio
1/4

No. 39/06

Manufacturer’s Welding Procedure. Reference No

Procedura di saldatura del costruttore. N. di riferimento

39/06 ReEv. O

Manufacturer / Costruttore

ROSETTI MARINO S.p.A.

Address / Indirizzo

VIA TRIESTE 230 - 48100 RAVENNA

Code, Testing Standard / Codice, Normativa

EN 15614:2004 & MAERSK OLIE OG GAS AS TECHNICAL STANDARD TS 12 REV 4

Date of welding / Data esecuzione saggio

30.08.2006

EXTENT OF APPROVAL / VALIDITA’ DELL’APPROVAZIONE

Welding process / Processo di saldatura a) 141 -GTAW b) c) /
Type(s) / Tipo a) Manual / Manuale b) c) /
Joint type / Tipo di giunto BW on pipe

Parent Material Group & sub-Group Group 8.1

Parent material thickness / Spessore (mm)

2,77 mm 1,9+554 Fillet weld (mm) | Unlimited throat, base metal thickness 1,9+5,54

Weld metal thickness/ spessore saldato

141 1,9+5,54 mm

Single or Multi-pass / passata singola o multipla

MULTIPLE

Outside diameter / Diametro esterno (mm)

60,3

Filler material Designation /
Classificazione materiale d’apporto

141 .EN 12072519123 L

Filler material Maker /
Produttore materiale d’apporto

ESAB SALDATURA

Filler material Size / 141 & 2,4 mm

Dimensioni materiale d’apporto

Shielding gas, flux / Gas di protezione, flusso 11

Backing gas, / Gas di supporto 11

Type of welding current & polarity DC -- SP | Heat input / Apporto termico (kJ/mm) | + 25% see sheet 2/4
Welding position / Posizione di saldatura PC

Preheat / Preriscaldo (°C) 20 I Interpass temperature / Temp. di interpass (°C) | 150
Post-Weld Heat Treatment and/or ageing / Trattamento Termico e/o Invecchiamento NA

Other information / Altre informazioni NONE

Welder’s name / Nome del saldatore Masacci Alberto (punzone 10)

Welding test conducted by / Prove condotte da Rosetti Marino S.p.A. — Ravenna

Mechanical tes conducted by / Prove meccaniche condotte da Control — Ravenna

Laboratory report reference N./ Rapporto dl prova N Report N° 364 Dated 15-09- 2006

Test carried out in the presence of | RINA rr;lDUSTRY [ Test results are , Acceptable

Test condotti alla presenza di

Risultato prove |

We certify that the statements in thls record are correct and that the test welds were prepared welded and tested in accordance with the
requirements of EN 15614:2004 +MAERSK OLIE OG GAS AS TECHNICAL STANDARD TS 12 REV 4

Si certifica che i dati riportati in questo rapporto sono corretti e che i saggi di saldatura sono preparati, saldati e testati in accordo con le

Examiner or Examining Body /

richieste di EN 15614:2004 + OLIE OG GAS AS TECHNICAL STANDARD TS 12 REV4
Location / Luogo Date of issue / Data di emissione
RAVENNA 15-09-2006

ROSETTI MARING
Responsabile sfidatura
(Meldmg Englpeer

RINA INDUSTRY

Name and signature / Nome e firma

S. SOMI
EWT 30416

RS
@QDING @&

F:\dati\Saldatura\PQR aziendal? At 3iAQdia BORPQR2006\Pqr 30 2006 doc




: ROSETTI
‘3 MARINO

Welding Procedure Approval Record (WPQR)
Verbale di Qualifica di Procedura di Saldatura

Sheet/Foglio
2/4

No. 39/06

Manufacturer / Costruttore

ROSETTI MARINO S.p.A.

Address / Indirizzo

VIA TRIESTE 230 - 48100 RAVENNA

Examiner or Examining body / Ente certificante

Procedure approval record (WPAR) N°/ | 59,04 Date/Data | 15-09-2006 Ref. N/N.Rif. | 2iNA INDUSTRY
Qualifica di procedimento N.

WPS No. / Procedure N. 39/06 | Rev. |0 | Dateibata |30-08-2006
Welding Process(es) / R

Processo(i) di saldatura a) 141-GTAW b) ¢/

Types / Tipi

(Man., Autom., Semi-autom.) a) Manual/Manuale b) c) /1

JOINTS / GIUNTI
Joint type / Tipo di giunto

Butt weid “V” groove

BACKING / Sostegno

WELD METAL GTAW (first pass)

EDGE PREPARATION / PREPARAZIONE GIUNTO

WELDING SEQUENCE - PASS LOCATION / POSIZIONAM. PASSATE

\ 60° 2
| ]
A
\ 2,77
Y
1
05 | 2,5 [
Run or layers /_ Proc. Filler metgl / Ma_teriale d’apporte Amp. Volt. Travel Speed / Heat Input{
Passate o strati Size / Dim (mm) Veloc. Sald. Apporto Termico
1E 2E 1E 2E 1E 2E mm/min kd/mm
1 141 24 88 10 50 1,06
2 141 2,4 85 10 60 0.85
PARENT MATERIAL / MATERIALE DI BASE
Spec. Type & Grade / Specif. Tipo e Grado ASTM A312 Tp 316L
to Spec. Type & Grade / Specif. Tipo e Grado ASTM A312 Tp 316L
Group No. / Gruppo l 8.1 I To/ al I Group No. / Gruppo 8.1
Thickness of test coupon / Spessore del saggio (mm) 2,77 to/con 2,77
Diameter of test coupon / Diametro del saggio (mm) 60,3 to/con 60,3
Other / Altro l Heat number 36602
FILLER METALS / MATERIALE D’APPORTO
a) 141 c)
Specification No. EN 12072 (AWS 5.9) '
Class / Classificazione S19123 L (ER 316L) - f
Size of filler metal / Dimensioni materiale d’apporto (mm) 2,4 (heat 444361) L j \5{
F.M. Trade name / Nome commerciale materiale d’apporto OK TIGROD 16.30 S . /%
Manufacturer / Fabbricante ESAB SALDATURA %7 <%
Flux Trade name / Nome Commerciale Flusso NA 4 )ﬁ#
Manufacturer / Fabbricante N,A/ // d Y % /
Deposited Weld Metal / Metallo depositato (mm) 247 . ’ /
Other / Altro A Z

7 =

QR\2006\Pqr 39_2006 doc

5 dabgtino
ba W frar

F\dati\Saldatura\PQR azienda'i) A@ﬁe {ggdmm




ROSETTI
MARINO

Welding Procedure Approval Record (WPQR)
Verbale di Qualifica di Procedura di Saldatura

No. 39/06

Sheet/Foglio
3/4

ELECTRICAL CHARACTERISTICS / CARATTERISTICHE ELETTRICHE
Current / Corrente DC
Polarity / Polarita 141 SP
Ampere - Volt See table page 2/4 / Vedi tabella pagina 2/4
Tungsten Electrode Type & Size / Tipo e Dimensioni Elettrodo W AWS 512 EWTh2
Mode of Metal Transfer for GMAW / Modo di trasf. per MAG NA.
Other / Altro None
TECHNIQUE / TECNICA
Orifice or gas cup size / Diametro deil’ugello o ceramica 8 mm
String or Weave Bead / Cordoni Stretti o Larghi String/Stretti
Initial and interpass cleaning / Pulizia iniziale e tra le passate Brushing and/or grinding - Molatura e/o spazzolatura
Method of back gouging / Metodo di solcatura N.A.
Oscillation / Oscillazione:

Amplitude / Ampiezza NA

Frequency / Frequenza N.A.
Distance contact tube-work piece / Distanza libera filo /
Multiple, Single Pass (per Side) / Passata Singola o Mult. (per lato) Multiple
Single or Mulitiple Electrodes / Elettrodi Multipli o Singoli Single
Torche angle direction of welding / Angolo e direzione torcia N.A,
Other / Altro /
WELDING POSITIONS / POSIZIONI DI SALDATURA
Position of groove or fillet/Posizione dello smusso o del cordone d’angolo | PC
Other / Altro /
PREHEAT / PRERISCALDO
Preheat Temperature / Temperatura di Preriscaldo (°C) 20
Interpass Temperature / Temperatura di Interpass (°C) 150
Other / Altro /
POSTWELD HEAT TREATMENT / TRATTAMENTO TERMICO
Temperature / Temperatura (°C) NA.
Time / Tempo (h) N.A.
Other / Altro
GAS

Percent Composition / Composizione %
Gas(es) / Gas {Mixture) / (Miscela) Flow rate / Portata
T
Plasma / / / X ¥* N
Shielding / Protezione [ 99,99 12 /
Trailing /Aggiuntivoe / / / & o
Backing / Al rovescio K 99,99 13 S EwTs0i1d S X%
Other / Altro / / / 'y, 2 [
Eome Y
X DING

F:\dati\Saldatura\PQR aziendalP P63l dl SHARRBTIPQR\2006\Pqr 392006 doc




Welding Procedure Approval Record (WPQR) Sheet/Foglio
No. 39/06
ARINO Verbale di Qualifica di Procedura di Saldatura Al4

NON DESTRUCTIVE EXAMINATIONS / ESAMI NON DISTRUTTIVI

Acceptable/Accettabile Not performed / Non eseguito Report No. / Rapporto N.
Visual examinations / Visivo X VDR 39/06
Penetrant test / Liquidi penetr. X PT Report 39/06
Magnetic particle test / Magnet. X
Radiographic test / Radiografico X RT Report 275
Ultrasonic test / Ultrasonoro X

TEST RESULT / RISULTATO DELLE PROVE

TENSILE TEST / PROVA DI TRAZIONE

Specimen type and No. / Re ) Rm 5 A% zZv Fracture Location Remarks
Provette tipo e N. N/mm N/mm on/su Posizione Rottura Note
Requirements / Richieste / > 485 / /
TRANSVERSE 1 / 552 / / Weld metal
TRANSVERSE 2 / 545 / / Weld metal
BEND TEST / PROVA Di PIEGAMENTO ' Former diameter / Diametro Mandrino 10 mm
Type & N. / Tipo e N. Bend angle / Angolo di piega | Elongation/ Allungamento Results / Risulitati
N. 2 Transverse root bend 180° Not required Satisfactory
N. 2 Transverse face bend 180° Not required Satisfactory
IMPACT TEST / PROVA DI RESILIENZA Requirements / Richieste Joule
Specimen Dimens. | Notch Locations / Direction Notch Type / Test Temp. Impact value/average Remarks /
Dim. Provette (mm) Posiz. Intaglio / Direzione Tipo Intaglio | Temp. Prova (°C) Valori/media (joule) Note
; -
/
/
/

FILLET WELD TEST / PROVA SALDATURA D’ANGOLO

Result — Satisfactory Y / No / Penetration into Parent Metal Yes - | 1 N /
Risultato - Soddisfacente es - ) Penetrazione nel Materiale Base ) 0~
Macro Results / Risultati Macro: - |/

OTHER TESTS / ALTRE PROVE

Location of measurement (Sketch) (if required) / Posizione delle impronte (quando richieste)

Type of test / Tipo di prova

Macro results Satisfactory-See CONTROL Certificate No. 364 dated 15-09-2006
Date / Data Examiner or Examining Body / Esaminatore o Ente Certificante
15-09-2006 RINA INDUSTRY

ROSETTI MARINO S.p.A.

Name and signature / Nome e firma

ROSETTI ma éN(‘)S
S0 ' ra
=PONSab ns_aldatura

Fi\dati\Saldatura\PQR aziendalP sk d SRLMEEBP QR\2006\0qr 39 2006 doc




Control Snc LABORATORIO DI CONTROLLI E PROVE

Sede Amministrativa - Laboratorio

Via Attiio Monti, 15 - 48100 Ravenna CERTIFICATO PROVE MATERIALI N. 364 Fo.1/2
Telefono - 0544 590597 TEST CERTIFICATE DATA / Date
15-set-2006
COMMITTENTE
couart: ROSETTI MARINO S.p.A.
OGGETTO Dimensione Provino mm. Commessa Materiale
OBJECT Size Test mm. : Job Type Material
WPQR 39/2006 Diam: 2" Spess: 2,77 106A10 A312 TP 316L
NORME DI COLLAUDO ENTE COLLAUDO
UNIEN 15614-1:2004 / TS-12 RINA S.p.A.
SPECIFICATIONS INSPECTOR
PROVE MECCANICHE
_ MECHANICAL TESTS
CARATTERISTICHE RICHIESTE Snervamento Massimo iAllung Resilienze/Impact Test
Yeldstress | Rs | Total Load |Rm Elong. | JOULE °C
Fs(N) | Nimmgq Fm(N) |Nmmg % Individual Average
REQUIREMENTS ~wenmromnemm -> > 485
Pos. Prova Nr Dimensioni Area RISULTATI/ RESULT
Pos. Test N° Size mm So Lo LU
mmg | mm | mm Fs | RS | Fm | Rm ] [ 4%
TRANSVERSE TENSILE TEST UNI EN 895
TWT la 120 x 27 32,4 17900 552 FIW
TWT b 125 x 27 338 18400 545 FIw
BEND TEST UNI EN 910
SBB 4 X
RBB n°2 20 x 3 JANGLE: 180° DIAMETER OF THE FORMER 10 mm ACCEPTABLE
FBB n°2 20 x 3 |JANGLE: 180° DIAMETER OF THE FORMER 10 mm ACCEPTABLE

VWT 0/2=ZONA FUSA/WELD MATERIAL

VHT 0/2=LINEA DI FUSIONE/FUSION LINE

VHT2/2=LINEA DI FUSIONE + 2mm /FUSION LINE + 2mm,

'VHTS5/2=LINEA DI FUSIONE + 5mm /FUSION LINE + 5mm.

TWT=TRAZIONE TRASVERSALE SALDATURA/TRANSVERSE WELD TENSILE TEST
TWL=TRAZIONE LONG SALDATURA / ALL WELD LONG. TENSILE
FOW=ROTTURA DUTTILE FUORI SALDATURA/ DUCTILE FAILURE OUT OF WELD
SBB=PIEGA LATERALE TRASVERSALE/TRANSVERSE SIDE BEND TEST
RBB=PIEGA TRASVERSALE AL ROVESCIO/TRANSVERSE ROOT BEND TEST

FBB= PIEGA TRASVERSALE AL DIRITTO/TRANSVERSE FACE BEND TEST
FIW=ROTTURA DUTTILE IN SALDATURA/ DUCTILE FAILURE IN WELD
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Control Snc LABORATORIO DI CONTROLLI E PROVE
Sede Amministrativa - Laboratorio
Via Attilio Monti, 15 - 48100 Ravenna CERTIFICATO PROVE MATERIALI N. 364 Fg22
Telefono - 0544 590597 TEST CERTIFICATE DATA / Date
MACRO EXAMINATION 15-set-06

COMMITTENTE ROSETTI MARINO S.p.A.

CUSTOMER

OGGETTO Dimensione Provino/Size mm. Commessa/Job Materiale/Material

WPQR 39/2006 .
OBJECT Diam.: 2" Spess.: 2.8 106A10 A312 TP 316L
MACRO EXAMINATION UNI EN 1321

MACROEXAMINATION: ACCEPTABLE

VISUAL EXAMINATION ACCEPTABLE

ETCH/ATTACCO:; ACQUA REGIA

MAGNIFICATION/INGRANDIMENTO: 55X

batino
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TABELLA DI SALDATURA

Welding Table
'R) RoSETTIMARINO SPA F
Posizi
pWPS 39/06 osizione 26
Position
TlpO di saldatura GTAW P R 39/06
Welding Process Q
Filo ESAB OK TIGROD 16.30 diam. 2,4 mm heat 444361 |V12(tiale base  ASTM A 312 Tp 316L
Wire Base material PIPE 2" Thk. 2,77 Heat 36602
Filo
Wire
Gas Miscela Portata Welder Name/Nome saldatore  Masacci Alberto stamp 10
Gas (es) Mixture Flow Rate | Welder Name/Nome saldatore
Protezione/Shielding Ar 99,990% 12 L/min
Protezione/Shielding N.A N.A N.A Prerisc: 20°C Temp. max. di interpass: 150°C
Al rovescio/Backing Ar 99,990% 13 L/min  |Preheat
Elettrodo Ravenna 30/08/06 Ofﬂc'ma Rosetti
Electrode Cantiere
Corrente DC Pass. N. | Proced. Elettr. | ~Ampere | Volts (Velmm/I'l H.I
Current Pass N. Process Electr. Amps Volts | Trav.Sp KJ/mm
Polarita GTAW DP 1 GTAW 2,4 88 10 50 1,06
Polarity 2 GTAW 2.4 85 10 60 0,85
Preparazione v
Joint Design
Responsabi
Wk
60° /
2
2,77 mm T
Note |
Notes | 1,0 mm 2 mm
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WPS N

: PQR ref.:
ROSETTI MARINO SPA . . : - — ' REV. - \
Ravenna Works * . . ‘ : - . Data Idate

Procedimento di saldatura: Tipo :
Welding process: GTAW + Type: MANUAL +

' . - GIUNTC - JOINT [QWA02
Only for second and other passes

Only for first pass

Supporto: No

Tipo di giunto: v Baoking, K sisves

Joint Design:

Materiale di supporte (tipo):
Backing material (type).
Dettagli / Details:

Metallico / Metal D Non metallico / No metal D Metallo non fondente / Non Fusing metal D Altro / Other

50°=60°
2
\ A\ A 1 A
Root face 0,5+1 Root gap 2+3
RalfromP- Group N°: (EN 15608) 8.1 AltoPN - GroupN°  (EN 15608) 8.1 %
Da Tipo e grado
From type and grade ASTM A312 Tp 316L
A Tipo e grado
To type and grade ASTM A312 Tp 316L
Gamma spesscri / Thickness range: »  Materiale base / Base material: Piena penetrazione / Groove 2,77 mm (range 1,9 to 5,54)
»  Gamma diametri / Pipe dia Range: Piena penetrazione / Groove 2" (range 1” and over)
= ; T WETALLG DAPPORTO L FILLER WETAL (GWEA0] T2 T
GTAW
Spec. N° (SFA) EN 12072 (5.9)
AWS N° (CLASS) W1912 3L (ER 316L)
F-N° 6
AN® 8
Diametro mat. d’apporto / Size of filler metal 2,4
Metallo depositato / Deposit weld metal
Gamma spessori /Thick. range Piena penetrazione / Groov 2,77 mm
Accoppiamento filo-flusso / Electrode-flux (CLASS) N.A.
Denom. Comm. flusso / FLUX trade name N.A.
Inserto consumabile / Consumable insert N.A.
Al othe

Posizione del giunto / Joint
position:

Progressione / weld progression:  NL.A.

Tempo di mantenimento
posriscaldo : N.A,
Postheat time:

Max temp Di interpass: o Mantenimento posriscaldo:
Max interpass temp : 150°C Postheat maintenance: N.A.

Tempo di stasi : Velocita di raffreddamento:
Holding time (min ): NA Cooling rate (°C/Hrs): N.A,

- CARATTERISTICHE ELETTRICHE ] ELECTRICAL CHARACTERISTICS |

Riscaldamento N.A Temperatura di stasi :
Heating rate (°C/Hrs): o Holding temperature °C:

——  CASDI PROTEZIONE - GAS{ QW 408)

GAS Miscela / Mixture Port / Flow rate Corrente/ Current . DC Polarita / Polarity SP
. ) AWS A 512
Protezione / Shielding: Ar 99,99 % 10-13 It/min. Dia e tipo elettr. Tungsteno / Tungsten elctr Size & type: N
9 e ’ 9 9 i EWTh2 dia.2,4mm
Protezione al seguito / Trailing: N.A. N.A. N.A. Metodo di trasferimento per GMAW / GMAW metal tranfer mode:  NLA.
Prot Al rovescio / Backing: | Velocita alimentazione filo / Electr Wire feed speed range:
“Passata et Dimensione bocchello gas:
Bead: Tirata/ Strmg Orifice of gas cup size: Initial and interpass cleaning:
Metedo di solcatura a rovescio: N.A Oscillazione: N.A Distanza tra zona di contatto e pezzo: N.A
Method of back gouging: il Oscillation: e Contact zone to work distance: s
N°Passate : s - Elettrodo multiplo o singolo: f f Martellatura:
Passesnr.. . Multipla/Multiple Multiple or single electrodes: Singolo/Single Peening: N.A.

Altro / Other: Leave gas backing up to completion
N Pace; . P ' ateri

“ER 316L
2 GTAW ER 316L

0,8-1,29

Preparato da / prepared by:

A.Khalifa
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: CHIVITIES = TESTSHEEL
RAPPORTO CND - RADIOGRAFICO
NDE REPORT -RADIOGRAPHIC TEST

Data / Date 07/09/2006
NDE-RT Report Nr 275

foglio / sheet n° 01 of 01

CONTROL snc

via Attilio Monti, 15 48100 (RA)
tel. 0544 590597 - fax 590599

QUALIFICHE
PROCEDIMENTO

ROSETTI MARINO Spa 106A10

EN 15614 - 1 EN 25817 Classe B

@ PRIMA ESECUZIONE/ First test O PRIMA DEL TT/ Before PWHT

- O DOPO RIPARAZIONE/ After Tepair O DOPO IL TT/ After PWHT
TRACEABILITY JOINT TYPE RESULT CLASSIFICAZIONE DIFETTI
weld No - dwg - item Radwg.mphlc material 0] thickness | welder No position defect Jjudgment Classification defects ref. 1SO 6520
Tecniques film
WPQR 24 - 06 contatto | A 333 Gr.6 4" 17,12mm - 0-1 A (2011) Aa Soffiattura tondeggiante/Porosity < @ 1mm
1-2 Aa A (2012) Uniformly distributed porosity
2-3 A (2013) Localized porosity (Clustered)
34 A (2014) Linear porosity
4-5 A (2017) Surface pore
5-0 A (2015) Ab Cavita allungata/Flongated cavity
WPQR 26 - 06 contatto 316 L 2" 11,07mm - 0-1 A (2016) Ab Tarli/Worm-hole
1-2 A (300) Inclusione solide/Solid inclusion
2-3 A (301) Ba Inclusione di scoria/Slag inclusion
3-0 A (3013) Bb Scoria d'orient. diverso/Of any shape in
WPQR 25- 06 contatto | A 333 Gr.6 3" 15,24mm - 0-1 A Be Difetto di ripresa/ 1st run irregular
1-2 A (400) C Mancanza di fusione/Lack of fusion
2-3 A (402) D Mancanza di penetrazione/Lack of penet,
3-4 A (100) E Cricca o fessura/Crack
4-0 Aa A (101)  Ea Cricca longitudinale/Longitudinal crack
WPQR 27 - 06 diretta |[UNS 31254 2" 2,77mm - A A (102)  Eb Cricca trasversale/Transverse crack
B A (104)  Ec Cricca di cratere/Crater crack
WPQR 40 - 06 diretta 316 L 2" 2,77mm - A A (502) Sovrametallo in eccesso/Excess weld metal
B A (504)  Ex Eccesso di penetrazione/Penetration excess
WPQR 41 - 06 diretta JUNS 31254 2" 2,77mm - A A (5041) Sgocciolamento/Local protrusion
B A (5011) F Solco o incisione/Undercut
WPQR 39 - 06 diretta 316 L " 2,77Tmm - A A (514)  Fa Trregolarita superficiale/Surface irregularity
B A (509) Avvallamento/Sagging
WPQR 42 - 06 diretta S 355 PLATE | 20mm - 0-1 Aa-Bb A (511) Incom. riempimento/Incom. Filled groove
WPQR 43 - 06 diretta S 355 PLATE 20mm - 0-1 Ab A (515) In Insellamento/Root concavity
(517) Ripresa difettosa/Poor restart
(2024) K Cavita di ritiro/Shrinkage cavity
(506) Traboccamento/Overlap
(507) SI Slivellamento/Misalignment
(3041) W Inclusione di tungsteno/Tungsten inclusion
(601) Innesco d'arco/Arc strike
GIUDIZIO / Judgment
NX-CF  To repeat to confirm defect
A Accettabile/Acceptable
R Riparare/To repair
NT  Tagliare/To cut
NOTE / Remarks NX  Ripetere film/To repeat film
EX Estendere il controllo/Extende test
DF Difetto film/Film defect
TM __ Taglio o modifica/Cut or modification

RADIOGRAPHIC TECHNIQUE DETAILS

Films |l 23 Type film and Manufact, IQI type assv [ 6-10FEEN I
Data di esposizione:31-07-2006 AGFA Structurix D7-D4
Sorgente X - Unita Pellicole per cassetta (Nr) LQ.L - Posizione Distanza sorgente-pellicola (mm)
X-Ray Unit Films box 1 IQ.L - Location ] Lato film/Film Side  |Distance Source-Film
SEIFERT65 W 10 sorgente/Source 150(diretta) / Oe - 1Thk.
Sorgente y Schermi di rinforzo (mm) Distanza pezzo lato sorgente-pellicola (mm)
v-Ray N.A. Intensifying screens Pb0,10x 0,10 Distance Object (source side)-Film
Activity Front-Back Weld Thk.
Energia (keV) Sviluppo Tecnica radiografica
Energy 200K Volt/3mA Development B Automatic Radiographic B Single wall exp.
[] Manual |jtechniques I Double wall exp
Macchia Focale (mm) I Single wall view.
Focal Spot 3 [C] Double wall view. I
f

MERCATALI RICCARDO Responsabilp$aia

i L, XTPYAMTIRX WeldingEndines r

/| CICPND e atal

e .
INDE Compahy - Date Q.C. Supervisor - Date. Company Repr.- Date

iy

S. Babatino
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CONTROL S.N.C.
Via Attilio Monti 15 48100

RAPPORTO CND - LIQUIDI PENETRANTI
NDT REPORT - DYE PENETRANT TEST

Sheet 1 of 1

NDE-PT Report No

RAVENNA
COMMITTENTE/Customer ORDINE N°/Order No COMMESSA N°%Job No PROGETTO/Project
ROSETTI MARINO S.p.A. 106A10
MATERIALE/Material LINEA N°/ Line No OGGETTO / Object DATA/Date
ASTM A 312 TP 316L WPQR 39/2006 15-set-06

In accordance with specification and rule: UNI EN 571.1 - UNI EN 1289

COME SALDATO . SPAZZOLATO .
As Welded Brushed

MOLATO D COME LAMINATO D
Ground As Rolled

PRODOTTI UTILIZZATI / Products used

Stato della superficie / Surface Condition

LAV DI MACCHINA [:l
Machined

COME CALANDRATO D
As Bent

GREZZO
As Forged

[ L]

PROCEDURA DI ESECUZIONE / Execution of Procedure

PULITORE PRELIMINARE/ Cleaner

1 PULITURA PRELIMINARE / Preliminary Cleanign

VELNET CGM SPRAY
PENETRANTE / Penetrant 2 APPLICAZIONE PENETRANTE / Penetrant application
RED W - CGM SPRAY

PULITORE PENETRANTE/ Penetrant Remover
WATER

3 RIMOZIONE PENETRANTE / Removal penetrant

Wwvarer ] ]

RIVELATORE / Developer 4 ESSICAZIONE / Drying process
WHITE W-CGM NATURAL
NOTE / Remarks 5 APPLICAZIONE RIVELATORE / Developer application

SPRAY

a (2) TEMPO PENETRAZIONE / Penetrating time

(minuti / minutes) 15

PULITORE POST-CONTROLLO / Cleaner after examination
Cloths and water

b TEMPO DI LETTURA / Checking time (min.)

(minuti / minutes) 5

TEMPERATURA SUPERFICI / Surfaces temperature (°C)

¢ ISPEZIONE VISIVA / Visual Inspection

(standard range 16-52 °C) ambient I:] luce bianca min 1000 Lux D tuce UV min 1000 mW/cmq
NOTE / Remarks Difetti / Discontinuities
a) Cricca a freddo / Crack e) Cordone irregolare / Irreg searm
b) Cricca da stress / Stress Crack f) Incisione marginale / Undercutting
¢) Difetto di ripresa / 1st run defect 2)
d) Porosita / Porosity h)
i
Saldatura / Weld spessore/thickness material/material }
s A 2 » RESULTS
NDE -TI JT 18 CONFORME NON CONFORME
-
o 1Y ALLA SPECIFICA (%) ALLA SPECIFICA (%)
. /P conforming to specification not conformirfg to specification
CICPND S— - i
/ Q.C. Supervisor
Date £le:PTIWPQR 39.2006. Date
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MOD15.DOC rev.1 del 20/04/98

VERBALE DI CONTROLLO VISIVO/DIMENSIONALE VDR N° 39-06
visual/dimensional inspection report
,{ ROSETTI MARINO data:  30.08.2006
progetio / cliente / ordine / commessa /
project client PO job
disegno / ITPN°  / fase /
dwg step

oggetto - item

Welding Procedure Qualification Record (WPQR) 39/06
Certificato di Qualifica di Procedimento di Saldatura (WPQR) 39/06

WE CERTIFY THAT THE SAMPLE ABOVE MENTIONED HAS BEEN SUBMITTED TO 100% VISUAL
EXAMINATION IN AS WELDED STATUS IN ACCORDANCE WITH UNI EN 970:1997.

S| CERTIFICA CHE LA SALDATURA DEL SAGGIO SOPRA CITATO E’ STATA SOTTOPOSTA AD ESAME
VISIVO AL 100% ALLO STATO COME SALDATO IN ACCORDO ALLE UNI EN 970:1997.

note - remarks

No visible defects have been detected.
Non sono stati rilevati difetti visibili.

risultato - result ™ conforme - conformin non conforme - not conformin
N

procedure / specifiche applicabili - applicable procedures / specifications

UNI EN 970 : 1997

Operatore - Operator Controllo Qualita’ - Quality Control Cliente - Client
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'SPRES 3,29 REV I AWDG W
,TPS:L" 2

DIMERSIONS
MATERIZL

——

NO. OF
PLECEY
1aq
RAW MBTRRETAL e
MELTING PROCESS ELEC’I‘ a0 FURNACE + AOE FROM » ACERALAND,
PERLED BARS; MACROE’I‘CH TESTING GOOD;
(13 é ¥n st P 8 Wi tx Mo {11
L "<682 0, 028 1,39 0,430 0,678 o,oome 1,18 36,76 2,18 0,44 01
& iz 0,0 138 e.ad0 0,097 0,0020 11,00 16,55 2,17 0.46
(3} &: LADLE: o proDUCT

3512 §8%, 79

SOLUTION ANNEALED 1100 *C' WATER QUENCHED

j = TESTE = see.-. o FENE: TR cEMBACE B E ST g maniNg

% o

K TEMB: MINIMOM AVBRACE

4‘5'0"2 78 Bo
5,0 ¥ 73

]

[35602 $05001;

L TE&T N
. NF X@5- 152 T1, Tso: 3¢31-2: NOT OBEBCTIONE

DIMENSIONAL N3 O H
VISUAL INSPECTION ON EACH TOHE

SA"‘ISFA

i o OTHER MATERTAL: SBROIFICATTONS o B
J «£N 17458 PK1 / NF 249117-85 1:24401-1 2404 /56 = Z20NBLY . 11 /1

MARKS

TXA ) ‘
TUBACEX 60,33 X 2,77 ASTM-ASME A-SA 31
1.4401-1.4404 NF A49-117 Z6CNDLY.11-2385DA

TPELE-916L -~ DIN 17458 PRy,
MLS  HEBAT/..... oM

RENTIT QUE TOUS LEg TUB S g SON’I‘ CONFPORMES AKX SPEC. & DE L’ARTI(‘LE 15
RS ; IE

TE M STERTEL DU 24

1 JRLETRw 1oy bwas:
muté«mmd: un&&eﬁﬁ.ﬂf

Customer: ROSETTI MARINO S.p.A.

Order : OH 20061849 - 25 5. 06 Job 106A14 Posiz./item n.: 7.000

Descr. :60.33x2.77

Heat n°/Pcs, markmg 36602 Qta/Qty:155 46

Protocollo CTCERC200600005659 * Certifi ed True Copy * Issued 19/06/06

faccortuby

CERTIFICATE
N. 160085

raccorcubi
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EDDIT, SPEES
GRADE
MATERIAL

N& uyBSs

MATERIA
APTER KU ; ;
ST NO LESS THAN 2% J Af

AUSETTI MARINO
Jonforme alla spec.

According to the spee. &’%l) TP‘J) ié ‘f’ {2 O “

TMUGF Firma Data

MTSMD lzgﬁmre Date
Al 1.4.115. 2008
X REVIEW

I1 WITNESS

Customer: ROSETTI MARINO S.p.A.

Order : OH 20061849 - 25.5.06 Job 106A14 Posiz./item n.: 7.000

Descr. :60.33x2.77

Heat n°/Pcs. marking : 36602 Qta/Qty: 155,46

Protocollo  : CTCERC200600005659 * Certified True Copy * issued 19/06/06

QCCOrTUb!
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ertion cevlificate(QevtiTicate di collaudod UNT BN 1 Q204X 1+ R

CERTIFICAZIONE
CERTIFICATION
No 375339
. N rifOurref. . : . - . it e
. : - Bolla BE7334 Haw. 4 Del 04871171990
é———% Vs, rif./Your ref. Vostre Ordine N°/Your Order No.
£ oot - o - s - oo = -
RI ]\M %@ ClS_Q BII170 Del 2671071998 Tl
QUACER ! 1SO 9002 ' ( ClientelCustqmer
ASME | A ROSETTI  MARIND SPa
ACCREDITED TUV Rhelniand
MATERIAL ORGANIZATION | | MANUFACTURER CERTIFIED
TO Vd TUV 1153 . et o5 o o g e
VIna TRIESTE 230
Prodotte Marchiod! ESAR
Inf.Buppl, 48100 FeaUVENNA B
.
( O
P,‘f’of" Codice/ltem No. Descrizione/Description Lotto/Lot Colata/Heat
1&63024R150 L1154 16 .30 24 MM - 484357
L J
( ) ]
Analisi/Analysis
\
Trazione/Tensile test. 7
R, 0,2 R.. R R, A5 A
~ N/mm? N/mm? N/mm? N/mm? %
Metalio d’apporto gy -
Al weld metal v 36 . J
Resilienza/lmpact test.
™\
Temp. °C Media/average J J
i Metallo d'apporto
L All weld metal )
( Note/Remarks )
TL proedotto & conforme alle novme / This weldi i consumab le confovas T
1. SFa-AWE & 5.9 B 316 1 ROSETTI MARINO S
Conforme alla spec. g -
L According to the spec. {3[73, {:R 3‘{ 6 L
C.Q. Firma Data  — ~
Q.C.Signature J Bateq, //0 Q
3 = ( /‘ ——c, —
Localita/t ocality Data/Date Certificazione - Certificdtrom \ R
Moamy o 1170371909 Certifichiamo che i sopraelencati matedr%%o conformi ai requisiti deif'ordine e
I RS R forniti in accordo col ns. Sistema di QuAlita approvato secondo UNI EN iSO 9002
dal Rina, Cerlificato N. 57/93, e che i valori riportati sono stati verificati in accordo
a quanto stabilito all'atto della vendita
biraezione We hereby certify that the above stated products conform to the sales contract and
are supplied in accordance with our Quality System approved to UNI EN ISO 9002
by Rina, Certificate N. 57/93, and that the goods, with indicated resulis have been
/ tested according to the instructions in the sales contract. )
p-
20010 MESERO (MD) Amministrazione: Fax 02.9787865 Codice Fiscale/Partita Iva 00775990153

Via Mattei, 24
Tel. 02 97968.1

Divisione materiali dapporto: Fax 0297289300

Divisione impagE 192 OF Egg2.97289181
Assistenza tecnica Enpxantclz Fax 02 9789140

Capitale Sociale 6.600.000.000
Sede legale: Via V. Pisani, 16 Milano
Tribunale Milano 35367 - C.C1.A.A. 236795




: - ROSETTI Welding Procedure Approval Record (WPQR) No. 40/06 | SheetFoglio
, @ MARINO Verbale di Qualifica di Procedura di Saldatura ' 1/4

Manufacturer’s Welding Procedure. Reference No

Procedura di saldatura del costruttore. N. di riferimento 40/06 REV. 0

Manufacturer / Costruttore ROSETTI MARINO S.p.A.

Address / Indirizzo VIA TRIESTE 230 - 48100 RAVENNA

Code, Testing Standard / Codice, Normativa EN 15614:2004 & MAERSK OLIE OG GAS AS TECHNICAL STANDARD TS 12 REV 4
Date of welding / Data esecuzione saggio 30.08.2006

EXTENT OF APPROVAL / VALIDITA’ DELL’APPROVAZIONE

Welding process / Processo di saldatura a) 141-GTAW b) 111 -SMAW c) /
Type(s)/ Tipo a) Manual / Manuale b) Manual/ Manuale c) /
Joint type / Tipo di giunto BW on pipe
Parent Material Group & sub-Group Group 8.1
Parent material thickness / Spessore (mm) 2,77 mm 1,9+5,54 Filiet weld (mm) | Unlimited throat, base metal thickness 1,9+5,54
Weld metal thickness/ spessore saldato 141 1,1+3,54 mm
. . 111 0,7+2,0 mm
Single or Multi-pass / passata singola o muitipla MULTIPLE
Outside diameter / Diametro esterno (mm) 60,3
Filler material Designation / 141 :.EN 12072519123 L
Classificazione materiale d’apporto 111 :EN1600E191231LB22
Filler material Maker / ESAB SALDATURA
Produttore materiale d’apporto
Filler material Size / 141 & 2,4 mm
Dimensioni materiale d’apporto 111 @ 2,5 mm
Shielding gas, flux / Gas di protezione, flusso 11
Backing gas, / Gas di supporto 11
Type of welding current & polarity DC - SP/RP l Heat input / Apporto termico (kJ/mm) l + 25% see sheet 2/4
Welding position / Posizione di saldatura PC
Preheat / Preriscaldo (°C) 20 ] Interpass temperature / Temp. di interpass (°C) I 150
Post-Weld Heat Treatment and/or ageing / Trattamento Termico efo Invecchiamento NA.
Other information / Altre informazioni NONE
Welder’s name / Nome del saldatore Bernabei Mirko (punzone 6)
Welding test conducted by / Prove condotte da Rosetti Marino S.p.A. — Ravenna
Mechanical tes conducted by / Prove meccaniche condotte da Control — Ravenna
Laboratory report reference N I Rapporto dl prova N. Report N" 365 Dated 15—09-2006
Test carried out in the presence of ; . | Test results are ‘

_Test condotti alla presenza di RINA INDUSTRY i i Risultato prove

We certify that the statements in thls record are correct and that the test welds were prepared we!ded and tested |n accordance wrth the
requirements of EN 15614:2004 +MAERSK OLIE OG GAS AS TECHNICAL STANDARD TS 12 REV 4

Si certifica che i dati riportati in questo rapporto sono corretti e che i saggi di saldatura sono preparati, saldati e testati in accordo con le
richieste di EN 15614:2004 + OLIE OG GAS AS TECHNICAL STANDARD TS 12 REV 4

Acceptable

Location / Luogo Date of issue / Data di emissione o Examlner or Exanlining Body/ o
RAVENNA 15-09-2006 RINA INDUSTRY

ROSETTI MARINO S.p.A. Name and signature / Nome e firma

BOSETTI MARIN
Responsakie sa datura
Welthng Engigeer
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ROSETTI
MARINO

Welding Procedure Approval Record (WPQR)
Verbale di Qualifica di Procedura di Saldatura

No. 40/06

Sheet/Foglio
2/4

Manufacturer / Costruttore

ROSETTI MARINO S.p.A.

Address / Indirizzo

VIA TRIESTE 230 - 48100 RAVENNA

Examiner or Examining body / Ente certificante

Procedure approval record (WPAR) N*/ | 4404 Date/Data | 15-09-2006 Ref. N/N. Rif. | RiNA INDUSTRY
Qualifica di procedimento N.

WPS No. / Procedure N. 40/06 | Rev. Jo [ Dateiata |30-08-2006
Welding Process(es) / _ R

Processol(i) di saldatura a) 141-GTAW b) 111- SMAW c) /

Types / Tipi

(Man., Autom., Semi-autom.) a) Manual / Manuale b) Manual / Manuale c) /

JOINTS / GIUNTI
Joint type / Tipo di giunto

Butt weld "V” groove

BACKING / Sostegno WELD METAL GTAW (first pass)
EDGE PREPARATION / PREPARAZIONE GIUNTO WELDING SEQUENCE - PASS LOCATION / POSIZIONAM. PASSATE
60°
| ]
A
2,77
y
0.5 25
Run or layers / Proc Filler metal / Materiale d’apporto Am Vot Travel Speed / Heat Input /
Passate o strati Size / Dim (mm) P- " Veloc. Sald. Apporto Termico
1E 2E 1E 2E 1E 2E mm/min kJ/imm
1 141 2.4 88 10 50 1,06
111 2,5 65 22 100 0.85
PARENT MATERIAL / MATERIALE DI BASE
Spec. Type & Grade / Specif. Tipo e Grado ASTM A312 Tp 316L
to Spec. Type & Grade / Specif. Tipo e Grado ASTM A312 Tp 316L
Group No. / Gruppo I I To/al [Group No. !/ Gruppo 8.1
Thickness of test coupon / Spessore del saggio (mm) 2,77 to/con 2,77
Diameter of test coupon / Diametro del saggio (mm) 60,3 to/con 60,3
Other / Altro | Heat number 36275
FILLER METALS / MATERIALE D’APPORTO
a) 141 b) 111 c)
Specification No. EN 12072 (AWS 5 .9) 1600 (AWS 5.4)
Class / Classificazione $19123 L (ER 316L) E19123LB22
(E 316L-15)
Size of filler metal / Dimensioni materiale d’apporto {(mm) 2,4 (heat 444361) 2,4 (heat 4385111)
F.M. Trade hame / Nome commerciale materiale d’apporto OK TIGROD 16.30 0K 63.35
Manufacturer / Fabbricante ESAB SALDATURA ESAB SALDATURA
Flux Trade name / Nome Commerciale Flusso NA. /] NA.
Manufacturer / Fabbricante Sy NA. A NA
Deposited Weld Metal / Metallo depositato (mm) . o} 1,0

Other / Altro

w5

R
N

8
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ROSETT] Welding Procedure Approval Record (WPQR) No. 40/06 | Sheet/Foglio
Q ARINO Verbale di Qualifica di Procedura di Saldatura . 3/4

ELECTRICAL CHARACTERISTICS / CARATTERISTICHE ELETTRICHE

Current / Corrente DC

Polarity / Polarita 141:SP 111:RP

Ampere - Volit See table page 2/4 / Vedi tabella pagina 2/4
Tungsten Electrode Type & Size / Tipo e Dimensioni Elettrodo W AWS 5,12 EWTh2

Mode of Metal Transfer for GMAW / Modo di trasf. per MAG NA.

Other / Altro None

TECHNIQUE / TECNICA

Orifice or gas cup size / Diametro dell’'ugello o ceramica 8 mm
String or Weave Bead / Cordoni Stretti o Larghi String/Stretti
Initial and interpass cleaning / Pulizia iniziale e tra le passate Brushing and/or grinding - Molatura e/o spazzolatura
Method of back gouging / Metodo di solcatura NA.
Oscillation / Oscillazione:
Amplitude / Ampiezza NA.
Frequency / Frequenza NA.
Distance contact tube-work piece / Distanza libera filo /
Multiple, Single Pass (per Side) / Passata Singola o Mult. (per lato) Multiple
Single or Multiple Electrodes / Elettrodi Multipli o Singoli Single
Torche angle direction of welding / Angolo e direzione torcia NA
Other / Altro /

WELDING POSITIONS / POSIZIONI DI SALDATURA

Position of groove or fillet/Posizione dello smusso o del cordone d’angolo | PC

Other / Altro /
PREHEAT / PRERISCALDO
Preheat Temperature / Témperatura di Preriscaldo (°C) 20
Interpass Temperature / Temperatura di Interpass (°C) 150
Other / Altro /
e }
POSTWELD HEAT TREATMENT / TRATTAMENTO TERMICO ﬁv E W F *
Temperature / Temperatura (°C) NA. f . ;C: S. SOLMI \'%
Time / Tempo (h) NA. T & TEWT30416 ’f,
Other / Altro K2 /
GAS
Percent Composition / Composizione %
Gas(es) / Gas (Mixture) / (Miscela) Flow rate / Portata
Plasma / / /
Shielding / Protezione 11 99,99 12
Trailing /Aggiuntivo / / /
Backing / Al rovescio 11 99,99 13
Other / Altro / / /
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ROSETTI
MARINO

Welding Procedure Approval Record (WPQR)
Verbale di Qualifica di Procedura di Saldatura

No. 40/06

Sheet/Foglio
4/4

NON DESTRUCTIVE EXAMINATIONS / ESAMI NON DISTRUTTIVI

Acceptable/Accettabile Not performed / Non eseguito Report No. / Rapporto N.
Visual examinations / Visivo X VDR 40/06
Penetrant test / Liquidi penefr. X PT Report 40/06
Magnetic particle test / Magnet. X
Radiographic test / Radiografico X RT Report 275
Ultrasonic test / Ultrasonoro X
TEST RESULT / RISULTATO DELLE PROVE

TENSILE TEST / PROVA DI TRAZIONE
Specimen type and No. / Re , Rm ) A% zZ% Fracture Location Remarks
Provette tipo e N. N/mm N/mm on/su Posizione Rottura Note
Requirements / Richieste / > 485 / /

TRANSVERSE 1 / 541 / / Weld metal

TRANSVERSE 2 / 583 / / Weld metal

BEND TEST / PROVA DI PIEGAMENTO

Former diameter / Diametro Mandrino 10 mm

Type & N. / Tipo e N. Bend angle / Angolo di piega | Elongation / Allungamento Results / Risultati
N. 2 Transverse root bend 180° Not required Satisfactory
N. 2 Transverse face bend 180° Not required Satisfactory

IMPACT TEST / PROVA DI RESILIENZA Requirements / Richieste Joule
Specimen Dimens. Notch Locations / Direction Notch Type / Test Temp. Impact value/average Remarks /
Dim. Provette (mm) Posiz. Intaglio / Direzione Tipo Intaglio Temp. Prova (°C) Valori/media (joule) Note
/
/
/
f
FILLET WELD TEST / PROVA SALDATURA D’ANGOLO
Rfesult— Satisfacftory Yes - | / No- |/ Penetrati_on into Parent. Metal Yes - | / No- |/
Risultato - Soddisfacente Penetrazione nel Materiale Base

Macro Results / Risultati Macro: -

-~

OTHER TESTS / ALTRE PROVE

Location of measurement (Sketch) (if required) / Posizione delle impronte (quando richieste)

Type of test / Tipo di prova

Macro results

Satisfactory-See CONTROL Certificate No. 365 dated 15-09-2006

ROSETTI MARINO S.p.A.

Date / Data
15-09-2006

Name and signature / Nome e firma

Examiner or Examining Body / Esaminatore o Ente Certificante
RINA INDUSTRY
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Control Snc
Sede Amministrativa - Laboratorio

LABORATORIO DI CONTROLLI E PROVE

Via Attilio Monti, 15 - 48100 Ravenna CERTIFICATO PROVE MATERIALI N. 365 Fgl12
Telefono - 0544 590597 TEST CERTIFICATE DATA /Date
15-set-2006
COMMITTENTE ROSETTI MARINO S.p.A.
CUSTOMER
OGGETTO Dimensione Provino mm. Commessa Materiale
OBJECT Size Test mm. : Job Type Material
WPQR 40/2006 Diam.: 2" Spess.. 2,77 106A10 A312 TP 316L
NORME DI COLLAUDO ENTE COLLAUDO
UNI EN 15614-1:2004 / TS-12 RINA S.p.A.
SPECIFICATIONS o INSPECTOR
PROVE MECCANICHE
_ MECHANICAL TESTS
CARATTERISTICHE RICHIESTE Sner Massi jAllung Resilienza/Impact Test
Yeldstress | Rs | Total Load {Rm Eilong { JOULE °C
Fs(N) | Nimmg Fm(N}) {N/mmgq % Individual Average
REQUIREMENTS -wmvenmem - > 485
Pas, Prova Nr Dimensioni Area RISULTATI/ RESULT
Pos. Test N° Size mm So o v
mmg | mm | mm Fs 1 Rs | Fm | Rm [ A%
TRANSVERSE TENSILE TEST UNI EN 895
TWT la 252 x 25 63,0 34100 541 Fiw
TWT 1b 252 x 25 63,0 36700 583 FIW
BEND TEST UNI EN 910
SBB n°4 X
RBB n°2 20 x 3 JANGLE: 180° DIAMETER OF THE FORMER 10 mm ACCEPTABLE
FBB n°2 20 x 3 JANGLE: 180° DIAMETER OF THE FORMER 10 mm ACCEPTABLE

VWT 0/2=ZONA FUSA/WELD MATERIAL

VHT 0/2=LINEA DI FUSIONE/FUSION LINE
VHT2/2=LINEA DI FUSIONE + 2mm /FUSION LINE + 2mm.
VHT5/2=LINEA DI FUSIONE + 5mm /FUSION LINE + 5mm
TWT=TRAZIONE TRASVERSALE SALDATURA/TRANSVERSE WELD TENSILE TEST
TWL=TRAZIONE LONG.  SALDATURA /ALL WELD LONG. TENSILE

FOW=ROTTURA DUTTILE FUORI SALDATURA/ DUCTILE FAILURE OUT OF WELD
SBB=PIEGA LATERALE TRASVERSALE/TRANSVERSE SIDE BEND TEST

RBB-PIEGA TRASVERSALE AL ROVESCIO/TRANSVERSE ROOT BEND TEST

FBB= PIEGA TRASVERSALE AL DIRITTO/TRANSVERSE FACE BEND IEST ]

A

ab¥tino
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Control Snc

Sede Amministrativa - Laboratotio

LABORATORIO DI CONTROLLI E PROVE

Via Attilio Monti, 15 - 48100 Ravenna CERTIFICATO PROVE MATERIALI 365 Fg.212
Telefono - 0544 590597 TEST CERTIFICATE DATA /Date
MACRO EXAMINATION 15-set-06

COMMITTENTE ROSETTI MARINO S.p.A.

CUSTOMER

OGGETTO Dimensione Provino/Size mm. Commessa/Job Materiale/Material
WPQR 40/2006 .

OBJECT Diam.: 2" Spess.: 2,8 106A10 A312 TP 316L

MACRO EXAMINATION UNI EN 1321

MACROEXAMINATION: ACCEPTABLE

VISUAL EXAMINATION ACCEPTABLE

ETCH/ATTACCO: ACQUA REGIA

MAGNIFICATION/INGRANDIMENTO: 5X

a

Mbrcatall Alessic
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TABELLA DI SALDATURA

-~ Welding Table
(R) RoseETTt MARINO SPA =
PWPS 40/06 Posizione 2G
Position
Tipo di saldatura
+
Welding Process GTAW+SMAW PQR 40/ 06
Filo ESAB OK TIGROD 16.30 diam. 2,4 mm heat 444361 Vatcriale base  ASTM A 312 Tp 316L
Wire Base material PIPE 2" Thk. 2,77 Heat 36602
Filo
Wire
Gas Miscela Portata Welder Name/Nome saldatore ~ Bernabei Mirko stamp 6
Gas (es) Mixture Flow Rate | Welder Name/Nome saldatore
Protezione/Shielding Ar 99,990% 12 L/min
Protezione/Shielding N.A N.A N.A Prerisc: 20°C Temp. max. di interpass: 150°C
Al rovescio/Backing Ar 99,990% 13 L/min  [Preheat
Eletiiodo 5o AB OK 63.35 Diam 2,5mm heat 4385111 |Revenna 30/08/06 Officina Roseti
Electrode Cantiere
Corrente DC Pass. N, Proced. Elettr. | Ampere | Volts |Vel.mm/I' _HL
Current Pass N. Process Electr. Amps Volts | Trav.Sp. KJ/mm
Polarita ~ GTAW DP 1 GTAW 2,4 88 10 50 1,06
Polarity SMAW RP 2 SMAW 2,5 63 22 100 0,86
Preparazione
Joint Design
60°
- - 2
2,77 mm T §
Note
Notes 1,0 mm 2 mm ~—/
1
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ROSETTI MARINO SPA
Ravenna Works

30-08-2006

Procedimento di saldatura: Tipo:
Welding process: GTAW + SMAW Type: MANUAL +

Tipo di giunto: v Supporto: A o < ] -

Joint Design: \' Backing: si/Yes Only for second and other passes No  Only for first pass
Materiale di supporto (tipo):
Backing material (type).
Dettagli / Details:

& Metallico / Metal D Non metallico / No metal D Metallo non fondente / Non Fusing metal D Altro / Other

50°+60°
2
v \ 1
Root face 0,5+1 Root gap 2+3
e == WATERIAT : 7
paffromp- Group N°: (EN 15608) 8.1 AltoPN" - GroupN°  (EN 15608) 8.1
Da Tipo e grado
From type and grade ASTM A312 Tp 316L
A Tipo e grado
To type and grade ASTM A312 Tp 316L
Gamma spessori / Thickness range: »  Materiale base / Base material: Piena penetrazione / Groove 2,77 mm (range 1,9 to 5,54)
»  Gamma diametri / Pipe dia Range: Piena penetrazione / Groove 2” (range 1” and over)
P . e = WETALLO DARPORTO L FILLER WETAL [GWAbH o 7 -
GTAW 141 SMAW 111 I
Spec. N° (SFA) EN 12072 (5.9) EN 1600 (5.4)
AWS N° (CLASS) W1912 3L (ER 316L) E19123L B 22(E316L-15)
F-N° 6 5
A-N° 8 8
Diametro mat. d'apporto / Size of filler metal 2,4 2,5 mm
Metallo depositato / Deposit weld metal
Gamma spessori /Thick. range Piena penetrazione / Groov 1,7 mm 1,0
Accoppiamento filo-flusso / Electrode-flux (CLASS) N.A. N.A.
Denom. Comm. flusso / FLUX trade name N.A. N.A.
Inserto consumabile / Consumable insert N.A. N.A.
Altro / other WIRE: ESAB TIGROD 61.30 | ELETTRODO: OK 63.35 J_
_ POSIZIONI- POSITION { QW 405] - = —"j

gg:iitfg:‘e del giunto / Joint Cianfrino / groove Posizions / posion  PC (2G)

antenimento
posriscaldo :
Postheat time:

Temp preriscaldo minima:
Min pre-heat temp:

Max interpass temp : Postheat maintenance'

20 °C ]VMaxtemp Di interpass: 150° Mantenimento posriscaldo: N.A.

Riscaldamento Temperatura di stasi : Tempo di stasi : Veloclté di raffreddamento:
Heating rate (°C/Hrs): N.A. Holding temperature °C: NA Holdlng time (min ): NA Cooling rate (°C/Hrs): N.A.
~ GASDIPROTEZIONE GAS(QWa08) = =  © CARATTERISTICHE ELETTRICHE FELECTRICAL CHARAGTERIS TGS (QW 4G9 |
GAS Miscela / Mixture Port / Flow rate Corrente/ Current:  DC Potarita / Polarity SP
. . AWS A 512
Protezione / Shielding: Ar 99,99 % 10-13 It/min. Dia e tipo elettr Tungsteno / Tungsten elctr. Size & type: N
9 E ¥ 9 ¢ ® EWTh2 dia.2,4mm

Protezione al seguito / Trailing: N.A. N.A. N.A. Metodo di trasferimento per GMAW / GMAW metal tranfer mode: ~ N.A.

Prot Al rovescio / Backing: | Ar J 99,99 % 10-13 It/min. |- Velocita alimentazione filo / Electr Wire feed speed range: N.A.
: = = AT TECHNIGUE @WATS _' - ?
Passata : Dxmensxone bocchello gas: a Pulizia iniziale e fra le passate:

Boad: Tirata/String Orifice of gas cup size: 3/8 [ Initial and interpass deaning: Spazzolatura e MolaturalBrushmg Grinding
Metedo di solcatura a rovescio: N.A Oscillazione: N.A Distanza tra zona di contatto e pezzo: N.A

Method of back gouging: i Oscillation: i Contact zone to work distance: T
N°Passate : - - Elettrodo multiplo o singolo: . - Martellatura:

Passes nr.: Muitipla/Multiple ‘ Multiple or single electrodes: Singolo/Single Peening: N.A.

Altro / Other: Leave gas backing up to completlon

2 SMAW E316L-15 2,5 RP 60 -70 20-22 80 -100 0,7-1,1

Preparato da / prepared by: [ Approvato da / approved by:

A.Khalifa S.Solmi
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MOD15.DOC rev.1 del 20/04/98

VERBALE DI CONTROLLO VISIVO/DIMENSIONALE VDR N® 40-06
visual/dimensional inspection report
| ROSETTI MARINO data:  30.08.2006
progeito / cliente / ordine / commessa /
project client PO job
disegno I ITPN® ] fase I
dwg step

oggetto - item

Welding Procedure Qualification Record (WPQR) 40/06
Certificato di Qualifica di Procedimento di Saldatura (WPQR) 40/06

WE CERTIFY THAT THE SAMPLE ABOVE MENTIONED HAS BEEN SUBMITTED TO 100% VISUAL
EXAMINATION IN AS WELDED STATUS IN ACCORDANCE WITH UNI EN 970:1997.

SI CERTIFICA CHE LA SALDATURA DEL SAGGIO SOPRA CITATO E’ STATA SOTTOPOSTA AD ESAME
VISIVO AL 100% ALLO STATO COME SALDATO IN ACCORDO ALLE UNI EN 970:1997.

ROSETTI MARINO S.glA.
Respons&bile saldatur
Welding E 7

ngwe
- .
note - remarks /

No visible defects have been detected.
Non sono stati rilevati difetti visibili.

risultato - result ]  conforme - conforming 1 non conforme - not conforming

procedure / specifiche applicabili - applicable procedures / specifications

UNI EN 970 : 1997

Operatore - Operator Controllo Qualita’ - Quality Control Cliente - Client
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CONTROL S.N.C.
Via Attilio Monti 15 48100

RAPPORTO CND - LIQUIDI PENETRANTI

Sheet 1 of 1

NDE-PT Report No

RAVENNA NDT REPORT - DYE PENETRANT TEST
COMMITTENTE/Customer ORDINE N°/Order No COMMESSA N°/Job No PROGETTO/Project
ROSETTI MARINO S.p.A. 106A10
MATERIALE/Material LINEA N°/ Line No OGGETTO / Object DATA/Date
ASTM A 312 TP 316L WPQR 40/2006 15-set-06

In accordance with specification and rule: UNI EN 571.1 - UNI EN 1289

Stato della superficie / Surface Condition

LAV DI MACCHINA D

Machined

GREZZO

L]

COME CALANDRATO I:]
As Bent

]

COME SALDATO - SPAZZOLATO -
As Welded Brushed

MOLATO I—_", COME LAMINATO D
Ground As Rolled

PRODOTTI UTILIZZATI/ Products used

As Forged

PROCEDURA DI ESECUZIONE / Execution of Procedure

PULITORE PRELIMINARE/ Cleaner

1 PULITURA PRELIMINARE / Preliminary Cleanign

VELNET CGM SPRAY
PENETRANTE / Penetrant 2 APPLICAZIONE PENETRANTE / Penetrant application
RED W -CGM SPRAY

PULITORE PENETRANTE/ Penetrant Remover

3 RIMOZIONE PENETRANTE / Removal penetrant

]

WATER Il vATER M
RIVELATORE / Developer 4 ESSICAZIONE / Drying process
WHITE W - CGM NATURAL
NOTE / Remarks 5 APPLICAZIONE RIVELATORE / Developer application

SPRAY

a (2) TEMPO PENETRAZIONE / Penetrating time

(minuti / minutes) 15

PULITORE POST-CONTROLLO / Cleaner after examination

Cloths and water

b TEMPO DI LETTURA / Checking time (min.)

(minuti / minutes) 5

TEMPERATURA SUPERFICI / Surfaces temperature (°C)

¢ ISPEZIONE VISIVA / Visual Inspection

(standard range 16-52 °C) ambient E] luce bianca min 1000 Lux I:l luce UV min. 1000 mW/cmgq
NOTE / Remarks Difetti / Discontinuities
a) Cricca a freddo / Crack e) Cordone irregolare / Irreg. searm
b) Cricca da stress / Stress Crack f) Incisione marginale / Undercutting
c) Difetto di ripresa / 1st run defect 2)
d) Porosita / Porosity h)
{
Saldatura / Weld spessore/thickness [material/material
IR ag a = .
ROSETTI Y ARINO[B .4,
Perisabile saighimce
1 f
RESULTS
CONFORME NON CONFORME
ALLA SPECIFICA (%) ALLA SPECIFICA (*)
conforming to specification not conforming to specification
/ Q.C. Supervisor
Date Sile:PTWPOR 40.2006. Date
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CONTROL snc - NDEACTIVITIES - TEST SHEE Data / Date 07/09/2006
via Avtilio Monti 15 48100 (RA) RAPPORTO CND - RADIOGRAFICO NDE-RT Report Nr 275
tel. 0544 590597 - fax 590599 NDE REPORT -RADIOGRAPHIC TEST foglio / sheet n® 01 of 01
QUALIFICHE
ROSETTI MARINO Spa PROCEDIMENTO 106A10 - -
EN 15614 - 1 EN 25817 Classe B
@ PRIMA ESECUZIONE/ First test O PRIMA DEL TT/ Before PWHT
- - O DOPO RIPARAZIONE/ After repair O DOPO IL TT/ After PWHT
TRACEA4BILITY JOINT TYPE RESULT CLASSIFICAZIONE DIFETTI
weld No - dwg - item Rafilog.laphlc material ] thickness | welder No position defect judgment Classification defects  ref. 1SO 6520
Tecniques film
WPQR 24 - 06 contatto { A 333 Gr.6 4" 17,12mm - 0-1 A (2011) Aa Soffiattura tondeggiante/Porosity < @ Imm
1-2 Aa A (2012) Uniformly distributed porosity
2-3 A (2013) Localized porosity (Clustered)
3-4 A (2014) Linear porosity
45 A (2017) Surface pore
5-0 A (2015) Ab Cavita allungata/Flongated cavity
WPQR 26 - 06 contatto 316 L 2" 11,07mm - 0-1 A (2016) Ab Tarli/Worm-hole
1-2 A (300) Inclusione solide/Solid inclusion
2-3 A (301) Ba Inclusione di scoria/Slag inclusion
3-0 A (3013) Bb Scoria d'orient. diverso/Of any shape in.
WPQR 25 - 06 contatto | A 333 Gr.6 3" 15,24mm - 0-1 A Be Difetto di ripresa/ 1st run irregular
1-2 A (400) C Mancanza di fusione/Lack of fusion
2-3 A (402) D Mancanza di penetrazione/Lack of penet
3-4 A (100) E Cricca o fessura/Crack
4-0 Aa A (101)  Ea Cricca longitudinale/Longitudinal crack
WPQR 27 - 06 diretta [UNS 31254 2" 2,77mm - A A (102)  Eb Cricca trasversale/Transverse crack
B A (104)  Ec Cricca di cratere/Crater crack
WPQR 40 - 06 diretta 316 L 2" 2,77mm - A A (502) Sovrametallo in eccesso/Excess weld metal
B A (504)  Ex Eccesso di penetrazione/Penetration excess
WPQR 41 - 06 diretta [UNS 31254 2" 2,77Tmm - A A (5041) Sgocciolamento/Local protrusion
B A (5011) F Solco o incisione/Undercut
WPQR 39 - 06 diretta 316 L 2" 2,77mm - A A (514)  Fa Irregolarita superficiale/Surface irregularity
B A (509) Avvallamento/Sagging
WPQR 42 - 06 diretta $355 PLATE | 20mm - 0-1 Aa-Bb A (511) Incom. riempimento/Incom . Filled groove
WPQR 43 - 06 diretta § 355 PLATE | 20mm - 0-1 Ab A (515)  In Insellamento/Root concavity
(517) Ripresa difettosa/Poor restart
(2024) K Cavita di ritiro/Shrinkage cavity
(506) Traboccamento/Overlap
(507) Sl Slivellamento/Misalignment
(3041) W Inclusione di tungsteno/Tungsten inclusion
(601) Innesco d'arco/Arc strike
GIUDIZIO / Judgment
NX-CF  To repeat to confirm defect
A Accettabile/Acceptable
R Riparare/To repair
NT Tagliare/To cut
NOTE / Remarks NX  Ripetere film/To repeat film
EX Estendere il controllo/Extende test
DF Difetto film/Film defect
TM __ Taglio o modifica/Cut or modification
I0GRAPHIC TECHNI DETAI
Films || 25 [Type film and Manufact. IQI type AsTM [ 6-10FEEN
Data di esposizione:31-07-2006 AGFA Structurix D7-D4
Sorgente X - Unita Pellicole per cassetta (Nr) 1.Q.L - Posizione Distanza sorgente-pellicola (mm)
X-Ray Unit Films box 1 I1.QI - Location [  Lato film/Film Side | Distance Source-Film
SEIFERT65 Lato sorgente/Source 150(diretta) / e - 1Thk.
Sorgente y Schermi di rinforzo (mm) Distanza pezzo lato sorgente-pellicola (mm)
v-Ray N.A. Intensifying screens Pb 0,10 x 0,10 Distance Object (source side)-Film
Activity Front-Back Weld Thk.
Energia (keV) Sviluppo Tecnica radiografica
Energy 200K Volt/3mA Development B Automatic Radiographic Il Single wall exp.
[[] Manual techniques I Double wall exp.
Macchia Focale (mm) I Single wall view
Focal Spot 3 [] Double wall view. |
IDerato H evel SN = Companv Reor.
MERCIKTALI RICCARDO ROSETTIARINOIE .4
i L. QTP IRX ResponsabilAspdarivr ‘. ” A
\ CICPND Weidi”:ngineer‘ > .I "
k “S Enimy S |Habatino
INDE Compahy - Date Q.C. Supervisor - Date Company Repr.- Date

PAGE 203 OF 254



TUBAGEX

cusToMER  RACCORTUBT g.b. o osnoezvss
STANDARD {ASTM-ASME A/SA3J.2M-05A D, 04
ABDIT.sPres :J128 REV.I AND NACE MROL: 75-03
GRALE STP316~316L
DIMENSIONS 60,35 % 2,77
MATERIAL +EEAMLESS STAINLESS STEEL TUBB
CoLD ROLLED; PASSIVATED:
l oo . PLAIN ENDS SQUARE cUT:

[ - TTEM e~ - ~HEAT- NO: OF +=-WEIGHT-+ =TOTAL LENGTH-
| YOUR TTI. . PIECES K& )
s 36602 144 3512 881,79

RAW MATERTAL o o )
MELTTNG PROCESS ELECTRIC FURNACE + A.0.D FROM: ACERALAVA
PEELED BARS; MACROETCH TESTING: GooD;

{13} ¢ Kn st P s ¥ cx Mo {11 B N

L "<602 0,018 1,39 0,430 0,698 o,c0mo 1,18 16,70 2,16 9.44 050008 . oeEs
& ipa 6, 019 1.38  e.448 0,037 0,00%0 11,00 18,55 2,17 2.4€ &, 0005 0:, 0515
(3} bL: %ADLE: ¢: PRODUGT

o BEAT TREATMENY
SOLUTION ANNEALED 1169 o WATER QUENCHED:

—MPA %
RN A Z TEMR. MINIMUM AVERAGE
36602 605001 20 547,06 323 +3 15, 2 Y8
36602 605001 20 554,00  3i34,0 45,0 7s  7m
TECHNOLOGIGALS

FLATTENING TEST: GOOD
FL. NG TEST; &OOD
RING EXPANDING TEST: QooD

INTERGRANULAR CORROSION: A-2627EY, 50514,
NON
EST AT E.42¢ ,
SURE TESTED AT 98 BAR , DURING & SEC, GoOB
STEEL GRADE ING ON 1y

] BSTRUCTIVE TEST
/ DIMENSTONAL CHECKING ©N FACH TUBE . gaT 'E‘ACTORY

100 % EDDY CURRENT T
] TIC PR

VISUAL INSPECTION ON EACH TUBE
OTHER MATERYAL, SERCIFICATIONS

N 17458 PK1 / NF A49117-85 1:4401-1.2404 /262200517, 11 /12
MARKS

TXA

TUBACEX 60,33 X 2,77 ASTM-ASME A-Sa 312 TP316-316L - DIN 17458 PKi

1.4401-1.4404 NF A49-117 Z6ONDL7. 11- Z20ND17.12 SMLS HEAT/.. ... buI

SODDEVTECHTAND
: ceNTReL IN

o T TENBION- et LI M B AT %R 87 4.~ nzmms 8

» NF AGS ~1598 T1, 150 3651-~2: NOP OBIECTIONS

Customer: ROSETTI MARINO S. p.A.

Order : OH 20061849 - 25 5.06 Job 106A14 Posiz./item n.: 7.000

Descr. :60.33x2.77

Heat n°/Pcs. markmg 36602  Qta/Qty:155.46

Protocolio CT(‘ER0200600005659 * Certified True Copy * Issued 19/06/06

¥ raccortub

faccortub)
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T.T.l. - TubacexTubos Inoxidables,S.A.

Regiswo Mireantli ds Aldva, Tomo 887, Foiio1ss; HoJa V2808 - WL F: A1 180227

| INSPECTION CERTIFICATE
TUBAGEX ] BN 10204 3.1

CUSTOMER
EDDIT, SPECS _3128 REV,' 1 AN‘D 2
GRADE “TE316-316%
DIMENSIONS 560,33 X 2,77
MATENRIAL 3

AGE MRO1,75-03

88 STEEL TUBE

ELONGAT 10N

TTH POINT 7.5 6F ANNBX T
AT IMBACT TE

NG LESS THAN 12 % AND A BENDIM

AUSETTI MARINO
Zonforme alla spec.

According to the spee. 6’% 2 n?’}) ié 1 i/) o

TMUGF Firma Data

MTSMD Signature Date
AL 0.4 1EG. 2005
X REVIEW

1 WITNESS

press. slloved ive.
E"ﬁ- s rtrai Ay hrg-fy o filiificaticn Bf e cenBioe wiill gl provesuted:
Eﬁ;_qﬁqglﬁm’"-

Customer: ROSETTI MARINO S.p.A.

Order : OH 20061849 - 25.5. 06 Job 106A14 Posiz./Item n.: 7.000

Descr. 160.33x2.77

Heat n°/Pcs. markmg 36602 Qta/Qty: 155 46

Protocollo  : CTCERC200600005659 * Certified True Copy * Issued 19/06/06

s CERTIFICATE
N 160085

8 raccortubt
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21170 Iiml

CERTIFICAZIONE
CERTIFICATION

N Si gf.lOur _rg:f}. -

P}
Eon g S

Vs, rif/Your ref.

Ficate(CevtiTicate di cellauded UNI BN 1 QRA04~R: 1.1

No

ITE3ZRY

Tiex |

R 3 1% |

OASLLALP9R

Vostro Ordine N°/Your Order No.

QUACER l 1SO 9002 rClienteICustomer'
ASME ROSETTI  MARINGD SP&
ACCREDITED TUV Rhelnland
MATERIAL ORGANIZATION| | MANUEACTURER cCERTIRIED
TO Vd TV 1153 . epgeny v e pe s o
UIA TRIEBTE 230
Prodotte Marchio! ESak '
Inf+sBuppl. AB1O0 RSV NN e
\_
T
F;f‘(‘f' Codice/ltem No. Lotto/Lot Colata/Heat
1&F02ARLEG 224 MM 4448341
_ )
( AnalisilAnalysis
AN
Trazione/Tensile test. ‘
R, 0,2 R Ru R, A5 D
-~ N/mm? N/mmy? N/mm? N/mm? %
L)
Metallo d'apporto gy -
All weld metal Wt B )
~ .
Resilienza/lmpact test.
™
Temp. °C Media/average J J

I
i Metallo d'apporto
L All weld metal

Note/Remarks

ITL prodotis & conformes

SFa-AWE A 5.9

1.

alls

B

norme S

Ars L

ROSETTI MARINO S.p.A.

Conforme alla spec. -
According to the spec. ﬁ&@ E 3 %{ 6L )
C.Q. Firma Dafa -
Q.GC.Signature (@ateglg /gg
; 3 : =g = ™
Locaiita/Locality Datajp ate Certificazione - Certificatromn \ § "
" Certifichiamo che | sopraelencati materialfssho conformi ai requisiti deff'ordine e

Mossro

Direzions

20010 MESERO (MD
Via Mattei, 24
Tel. 02 97968.1

L1703 71999

Amministrazione:
Divisione materiali &’
Divisione impilftAG

Assistenza tecnica imnianti.

3

A

fornitl in accordo col ns. Sistema di Qualita approvato secondo UNI EN ISO 9002
dal Rina, Certificato N. 5§7/93, e che i valor riportati sono stati verificati in accordo
a quanto stabilito all'atto della vendita.

We hereby ceriify that the above stated products conform to the sales coniract and
are supplied in accordance with our Quality System approved to UNI EN ISO 9002
by Rina, Certificate N. 57/93, and that the goods, with indicated results have been
tested according to the instructions in the sales contract.

J

Fax 029787865
orto: Fax 02 97289300
06 OF&5.97289181

Fav (17 OTRO14N

Codice Fiscale/Pastita Iva 00775990153
Capitale Sociale 6.600 000.000
Sede legale: Via V. Pisani, 16 Milano

Tribirnala Milann 22267~ o1 A 4 J2£70T




-

ey

A ~ ATTESTATO DI CONTROLLO/

ESAB” TEST REPORT
‘ in accordo a/acc to EN 10204 - 2.2
Data/Date:  2006-01-10 Numero certificato/Cert no:  EC20283833 rev. 0
Nostro ordine/Our order: 142506 Vostro ordine/Your order: Rif. Ord. Nr. OH 20053703
Nostro riferimento/Our ref: PIT - SALES ADMINISTRATION  Vostro riferimento/Your ref Q 0 4
Codice Cliente/Cust no: 00016620 Vostro numero fax/Your fax:
Data ordine Cliente/Your date: 20051019 Vostra e-mail/Your e-mail:
Indirizzo di fatturazione/Invoice address Destinatario del certificato/Cert receiver Indirizzo di spedizione/Delivery address
ROSETTI MARINO SPA ROSETTI MARINO SPA
VIA TRIESTE 230 VIA TRIESTE 230
48100 RAVENNA RA 48100 RAVENNA RA
ftaly Italy
CONSEGNA/DELIVERY Numero di lotto/Lot no: 4385111 Quantita/Quantity: 7200 PK
PRODOTTO/PRODUCT COMPOSIZIONE CHIMICA/
MarchiofBrand: EsAB _ CHEMICAL COMPOSITION
. pescrizione/Desc: 0K 63.35 25X 300 1/4 P
Codice/item no: 63352520K0 All weld metal
Altro/Auxiliary:
CLASSIFICAZIONE/CLASSIFICATIONS
C 0.04%
EN 1600 E19123LB22 Si 04%
SFAIAWSA54  E316L-15 b Uah
Werkstoffnummer  1.4430 Mn 16%
o el T il BT e R SRR R I T A e R - 1 P - S 0006%
Cr 18.3%
Mo 27%
Ni  126%
Cu 012%
CARATTERISTICHE MECCANICHE/MECHANICAL PROPS FNWRC-92 4
“ - Norma/Standard:
Altro/Auxiliary:
Condizione/Condition:
TRAZIONE/TENSILE
Rp0.2 Rm Ad
430 MPa 560 MPa 40 %
RESILIENZA/IMPACT
Temp - KV
-120 °C 60 J
COMMENTI/COMMENTS

Materiale fornito in accordo al Sistema Qualita conforme alla norma EN 1SO 9000
Questo certificato & stampato elettronicamente ed & valido senza firma.
Per ogni chiarimento, rivolgersi a:
ESAB Saldatura Spa Via E.Mattei 24, 1-20010 Mesero (M), +39 02 979 68.1
Product supplied under a QA Programme fulfilling the EN ISO 9000 standard.
This certificate is produced electronically and is valid without signature.

- Please refer any queries to: (see above)

%

Validazione/Validation
Tapio Huhtala Product Manager
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@ RoOSETTI MARINO SPA PQR N° 45/05

Sheet: 1 Of: 2
PROCEDURE QUALIFICATION RECORD Prepared by: GCT Date: 14/11/2005
COMPANY NAME: ROSETTI MARINO SPA
WPS N° 45/05 rev. 1 DATE: 26/10/2005
WELDING PROCESS(ES): GTAW +FCAW
TYPES: MANUAL + SEMIAUTOMATIC
60° -
5 7
1 mm | a
\ 5mm 1\/
BASE METAL POSTWELD HEAT TREATMENT
Material =~ ASTM A 671 ASTM A 516 Temperature: | N.A.
Specification:
Type or grade: Gr. CC 60 Gr. 70 Time; N.A,
P.Number P1Gr. 1 P1Gr. 2 Other N.A.
Thickness of Test 12,00 mm 12,00 mm
Coupon:. (obtained from 15,9 mm) | (obtained from 18,0 mm)
g’ amoter of Test 760 mm (obtained with rolled plates)
oupon:
Other Heat n° 759137 Heat n° 189901 GAS Percent composition
Gas(es) (Mixture) Flow rate
FILLER METALS Shielding Gtaw: Ar 99,995 % 12 It/min
GTAW Feaw Fcaw: Ar+CO2 80+ 20% 16 It/min
SFA Specification 5.18 5.29 Shielding N.A. N.A. NA.
AWS Classification ER70S-3 E81T1Ni1 Backing N.A. N.A. N.A.
Filler Metal F-No 6 6 ELECTRICAL CHARACTERISTICS
Weld Metal Analysis A-No. 1 10 Current | DC
Size of Filler Metal (mm) 2,4 1,2 Polarity | GTAW: SP; FCAW: RP
Amps GTAW: 175 Volts GTAW: 19
Deposited Weld Metal: 2,0 mm 10,00 mm P FCAW: 200 to 230 SMAW: 24 to 27
Tungsten Electrode Size | EWTH 2% Diam. 2,4 mm
GTAW: ESAB OK Tigrod 12.60 Heat No. PG431AQ3367 GTAW: 3,33 KJ/mm
Other: | FCAW: ESAB FILARC PZ 6138 SR diam. 1,2 mm Heat No. Other, Heat input: FCAW: 1,42 + 1,80 KJ/mm
PV5330820
POSITION TECHNIQUE
. ) GTAW: 60 mm/min
Position of Groove | 5G Travel speed FCAW: 160 to 230 mm/min
Weld progression (Uphill, Downhill) | UPHILL String or Weave Bead | STRING
Other | NONE Osc:{lat/on NA '
4 Multipass or single pass (per side) [ MULTIPASS /7
PREHEAT /} /7 Single or multiple efectrodes ’ Single /‘
Preheat temperature: | 20° P y/4/i
Interpass temperature. | 250° Iy " Other | None ROBETTI M S.A.
Pu S = oy ; Respons#sil -
. ? § I i
Other None {x &%\ W Welding &

MDO-WLD-21 rev. 00 02/01/2004 PAGE 208 OF 254




[R| RoSETTIMARINO sPA

PQRN° 45/05

PROCEDURE QUALIFICATION RECORD

Sheet: 2

Of: 2

Prepared by: GCT

Date: 14/11/2005

TENSILE TEST

SPECIMEN No. WIDTH THICKNESS AREA ULTIMATE ULTIMATE UNIT TYPE OF FAILURE & LOCATION
(mm) (mm) (mm? | TOTAL LOAD STRESS
N N/mm2
Twr 19,0 12,3 233,7 114700 491 DUCTILE/FAILURE OUT WELD
TWT 19,0 12,8 243,2 119700 492 DUCTILE/FAILURE OUT WELD
TOUGHNESS TESTS
SPECIMEN TEST IMPACT VALUES DROP WEIGHT
SPECIMEN NOTCH NOTCH SIZE TEMP. y e
No. LOCATION TYPE o LATERAL
(mm) C) JOULES SHEAR MILS EXP. BREAK | No. BREAK
1 WELD METAL | KV 10x10x55 46 58'1(‘8?3)'109
FUSION LINE

2 e 0 KV 10x10x55 -46 | 98-112-52 (87)

FUSION LINE+2 178-110-157
3 side60 KV 10x10x55 -46 (148)

FUSION LINE 145-255-80

4 side 70 KV 10x10x55 -46 (160)

FUSION LINE+2 )
5 Side 70 KV 10x10x55 -46 40-27-145 (71)

GUIDED BEND TEST
TYPE & FIGURE No. RESULT

No. 4 TRANSVERSE SIDE BEND

ANGLE 180° & FORMER 40mm ACCEPTABLE

FILLET WELD
Result - Satisfactory | Yes. N.A. No N.A. | Penetration into Parent Metali Yes N.A. No. N.A.
Macro — Results N.A.
OTHER TESTS

VISUAL EXAMINATION: Satisfactory

MT EXAMINATION Satisfactory see report n° 105A20 dated 2-11-2005
Type of test RADIOGRAPHIC EXAMINATION Satisfactory see report n° 303 dated 27-10-2005

MACROGRAPHIC EXAMINATION:... Satisfactory see report n° 454 dated 14-11-2005
Chemical Analysis | N.A.
Other | Hardness HV 10 MATERIAL | aoNE T | WELD METAL AT e | il | Note

173-179 213-229 187-223 181-224 163-186

Welder's Name GTAW Palmieri Luigi Clock No Stamp No. | H 712

FCAW Cavalieri Sebastiano H 20

Test conducted by

Control S.n.c.

Laboratory Test No. 454 dated 14-11-2005

We certify that the statements in this record are correct and that the test welds were prepared, welded and tested in accordance with the

requirements of ASME IX ed. 2004

Date:  14/11/2005

MDO-WLD-21 rev. 00 02/01/2004

nk""ﬂ& A e 4
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Control Snc

Sede Amministrativa - Laboratorio

Via Attilio Moanti, 15 - 48100 Ravenna

LABORATORIO DI CONTROLLI E PROVE

CERTIFICATO PROVE MATERIALI

N. 454 Fgl2

Telefono - 0544 590597 TEST CERTIFICATE DATA / Date
14-nov-2005
COMMITTENTE ROSETTI MARINO S.p.A.
CUSTOMER
OGGETTO Dimensione Provino mm. Posizione Materiale
OBJECT Size Test mm. : Pos. Type Material
PQR 4 .
Q 5/2005 Diam.: / Spess: 12,00 / ASTM A516 Gr.70-
A671 Gr.CC60
VORME DI COLLAUDO ASME IX ed 2001 add.2003 - Client Spec. |[= > COHEAUPO A Spa
CPECIFICATIONS KE01-00-000-KD-V-SS-0018-000 INSPECTOR
PROVE MECCANICHE
MECHANICAL TESTS
CARATTERISTICHE RICHIESTE Snervamento Massimo Allung Resilienza/lmpact Test
Yeld stress Rs Total Load |Rm Elong. | JOULE °C -46
Fs(N) | Nlmmgq Fm(N)  |N/mmgq % Individual Average
REQUIREMENTS --------~--- > 485-630 14 18
Pos. Prova Nr Dimensioni Area RISULTATI / RESULT
Pos. Test N°© Size mm So Lo LU
mmq mm mm Fs | Rs | Fm l Rm I | A%
TRANSVERSE TENSILE TEST ASME IX
TWT 1 19,0 x 12,3 | 233,7 114700 491 FOW
TWT 2 19,0 x 12,8 | 243,2 119700 492 |FOW
BEND TEST ASME IX
SBB 10 x 12 JANGLE: 180° DIAMETER OF THE FORMER 40 mm ACCEPTABLE
IMPACT TEST ASTM A370-CLIENT SPEC.
W.M. 10 x 10 58 1100 | 109 89
F.L. 10 x 10 SIDE Gr.70 145 1255 | 80 160
F.L. 10 x 10 SIDE Gr.CC60 98 112 | 52 87
F.L.+2 10 x 10 SIDE G1.70 40 27 | 145 71
F.L.4+2 10 x 10 SIDE Gr.CC60 178 | 110 157 148

WM~=ZONA FUSA/WELD MATERIAL
F.L =LINEA DI FUSIONE/FUSION LINE
F.L +2=LINEA DI FUSIONE + 2mm /FUSION LINE + 2mm

F L +5=LINEA DI FUSIONE + 5mm /FUSION LINE + Smm.
TWT=TRAZIONE TRASVERSALE SALDATURA/TRANSVERSE WELD TENSILE TEST

TWL=TRAZIONE LONG. SALDATURA /ALL WELD LONG.TENSILE
FOW=ROTTURA DUITILE FUORI SALDATURA/DUCTILE FAILURE OUT OF WELD
SBB=PIEGA LATERALE TRASVERSALE/TRANSVERSE SIDE BEND TEST
RBB=PIEGA TRASVERSALE AL ROVESCIO/TRANSVERSE ROOT BEND TEST

FIW=ROTTURA DUTTILE IN SALDATURA/DUCTILE FAILURE IN WELD

FBB=PIEGA TRASVERSALE AL DIRITTO/TRANSVERSE FACE BEND TEST /}
4

.. OPERATORE / Opetator

Vd
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Control Snc LABORATORIO DI CONTROLLI E PROVE

Sede Amministrativa - Laboratorio

Via Attilio Monti, 15 - 48100 Ravenna CERTIFICATO PROVE MATERIALI N. 454 Fg.22
Telefono - 0544 590597 TEST CERTIFICATE DATA /Date
14-nov-05
COMMITTENTE ROSETTI MARINO S.p.A.
CUSTOMER
Dimensione Provino/Size Test mm| Posizione Materiale/Material
oceErTo PQR 45/2005 .
OBJECT Diam. : / Spess.: 12,00 / ASTM A516 Gr.70-A671 Gr.CC60

ESAME MACROGRAFICO/DUREZZE
MACRO EXAMINATION / HARDNESS TEST

HARDNESS TEST HV10 ASME IX-CLIENT SPEC.

ROW A ROWB ROW C

1 179 173 PM

2 219 215 HAZ |

3 229 216 213 HAZ |

4 223 194 WM

5 24 197 187 WM
MACRO EXAMINATION ASME IX-CLIENT SPEC. 6 224 193 188  HAZ

7 21 181  HAZ

8 186 163 PM

WM= WELD METAL

HAZ(s)= HEAT AFFECTED ZONE

PM= PARENT MATERIAL (5)

MACROEXAMINATION : ACCEPTABLE According ASME IX
ETCH/ATTACCO : NITAL 5%

MAGNIFICATION/INGRANDIMENTO: 2x

o b

g

tin
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TABELLA DI SALDATURA
Welding Table

R] RosETTI MARINO SPA _
pWPS 45/05 Posizione 5G - UP HILL
Position
Tipo di saldatura FCAQ !
3 + S ;

Welding Process GTAW W % PQR 45/05
Filo ESAB OK TIGROD 12,60 DIAM 2,4 mm | 12ieriale base
Wire Base material PIPE 760 Thk. 12,00 mm - obtained from thk 15,9 - Heat 789137
z\lfii?e ESAB FILARC PZ 6138 SR diam. 1,2 mm with PIPE 760 Thk 12,00 mm obtained from thk 18,0 mm - Heat 189901

Gas Miscela Portata | Welder Name/Nome saidatore  Palmieri Luigi stamp H 112 (GTAW)

Gas {es) Mixture | Flow Rate |Welder Name/Nome saldatore ~ Cavalieri Sebastiane H 20 (FCAW)

Protezione/Shielding| GTAW:Ar | 99,995% | 12 L/min
FCAWAr+CO2| 80+20% 16 L/ntin

Protezione/Shielding N.A N.A NA Prerisc: 20°C Temp. max di interpass: 250°C
Al rovescio/Backing NA N.A N.A Preheat
Elettrode Ravenna - Officina Rosetti
Electrode ! 26/10/05 Cantiere X
Corrente pc |- .. bass N [ Dlmeed | Eletw | Ampere | Volts [Velmm/l
Current Pass N. Process | Electr. Amps Volts | Trav.8p.
Polatita  GTAW DP 1 GTAW 2,4 175 19 60 3,33
Polarity FCAW RP 2 FCAW 1,2 200 24 160 1,80
| Preparazions v 3 FCAW 1,2 230 27 220 1.69
Joint Design 4 FCAW 1,2 220 26 239 1,49
5 FCAW 1,2 200 26 210 1,4%
6 FCAW 1,2 200 26 220 1,42
7 FCAW 1,2 210 26 230 1,42
CONSUMABLE HEAT Ne.
ESAB OK TIGROD 12,60 DIAM 2.4 mm PG431AQ3367
ESAB FILARC PZ 6138 SR diam 1,2 mm PV5330820

Note
Notes 4{ 1l mm 3 S mm

¥ correckion FCA iy
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ROSETTI MARINO SPA
Ravenna Works

Procedimento di saldatura:
Welding process: GTAW

Supporto:
Backing:

Tipo di giunto:
Joint Design:
Materiale di supporto (tipo):
Backing material (type).
Dettagli / Details:

E Metallico / Metal D Non metatlico / No metal D Metallo non fondente / Non Fusing metat |:] Altro / Other

10 N
-0
I |
1+2mm i 1
34 mm \
1
. . MATERIALE 7 BASE MATERIAL (QW-403) MDMT FORIMPACTTESE
Da/ from P-N°: 1 Group N°: 1 Afto P-N°: 1
Da Tipo e grado
From type and grade ASTM A671Gr.CC60
ATipo e grado
To type and grade ASTM 516 Gr70
Gamma spessori / Thickness range: » Materiale base / Base material: Piena penetrazione / Groove 12,00 mm
»  Gamma diametri / Pipe dia. Range: Piena penetrazione / Groove 760 mm ( rolled plate )
= - ETALLO D’APPORTO - FIELER METAL [0WA04) = -
GTAW FCAW
Spec. N° (SFA) 5.18 5.29
AWS N° (CLASS) ER 7083 E81T1-Ni1
F-N° 6 6
A-N° 1 10
Diametro mat. d'apporto / Size of filler metal 24 1,2
Metallo depositato / Deposit weld metal 2,0 mm 10,00 mm
Gamma spessori /Thick. range Piena penetrazione / Groove 12,00 mm 12,00 mm
Accoppiamento filo-flusso / Electrode-flux (CLASS) NA NA
Denom. Comm. flusso / FLUX trade name NA NA
Inserto consumabile / Consumable insert NA NA
RE: IGR 2 . .
Altro / other J_ wi OKE;AGB OD 12,60 Wire: Filarc PZ 6138 SR

405

7 POSEONI-POSTION QN

Posizione / position 5G Progressione / weld progression:  N.A.

Tempo di mantenimento prerisc :

Max temp Di interpass : Mantenimento interpass : N.A
y Maintenance timing:

Max interpass temp : Interpass maintenance:

Min pre-heat temp:

Temp preriscaldo minima: 20°C

Riscaldamento
Heating rate (°C/Hrs):

NA Temperatura di stasi : NA Tempo di stasi : NA Velocita di raffreddamento:
Holding temperature °C: Holding time (min ). Cooling rate (°C/Hrs):

CGASTDIPROTEZIONE - GAS [GWAos) = CARATTERISTICHE ELETTRICHE | ELECIRIC

GAS ’\;\I/ilisftilrae/ Port / Flow rate Corrente / Current:  DC Polarita / Polarity SP/RP

GTAW: Ar 99,99 % | 10-12 It/min :

Protezione / Shielding: g . Dia e tipo elettr. Tungsteno / Tungsten elctr. Size & type: EWTh2 dia.2,4mm
o GS FCAW: Ar+CO2 | 80%-20% | 16-18 It/min ’ ¢ ¢ v ’
Protezione al seguito / Trailing: N.A. Metodo di trasferimento per GMAW / GMAW metal tranfer mode: Spray arc
Prot Al rovescio / Backing: N.A. { Velocita alimentazione filo / Electr Wire feed speed range: N.A.
- o - . TECNICA - TECHNIOUE [QW-410] . - -

Passata : . . Dimensione bocchello gas: GTAW: 3/8" Pulizia iniziale e fra le passate: N T
Bead: Ti rataIStrlng Orifice of gas cup size: GS FCAW: 1/2" Initial and interpass cleaning: Spazzolatura e MOIaturalBrUShmg Grmdmg
Metodo di solcatura a rovescio: Oscillazione: Distanza tra zona di contatto & pezzo: .
Method of back gouging: N.A. Oscillation: N.A. Contact zone to work distance: GS FCAW: 15 mm
N°Passate : . - Elettrodo multiplo o singolo: f i Martellatura:
Passes nr.: Multipla/Multiple Multiple or single electrodes: SlngoIoISmgle Peening: N.A.

Altro / Other; None

e mp. range. : K.flm\}
1 GTAW ER 708-3 170 + 180 18 + 20 55+ 65 2,83 +3,93
2 FCAW E81T1-Ni1 190 + 210 23+ 25 150 + 170 1,54 = 2,10
3-n FCAW E81T1-Ni1 200 + 230 25+ 27 210 + 230 1,31+ 1,78
Preparato da / prepared by: Approvato da / approved by:
A. KHALIFA G.C.TESEI
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R . .

\7'“ S < via Attilio Monti, 15 48100 (RA) tel.
- 0544 590597 - fax 590599

QUALIFICHE
PROCEDIMENTO

105B00

ROSETTI MARINO Spa |
E 105A20

Ravenna

i ESTSH
RAPPORTO CND - RADIOGRAFICO
NDE REPORT -RADIOGRAPHIC TEST

ASME IX

Data / Date 27-10-2005
NDE-RT Report Nr 363
foglio / sheet n® 01 of 01

ASME IX

® PRIMA ESECUZIONE/ First test
iO DOPG RIPARAZIONE/ After repair

O PRIMA DEL TT/ Before PWHT
O DOPOIL TT/ After PWHT

TRACEABILITY JOINT TYPE

position

weld No - dwg - item WPS material 0] thickness | welder No Alm

RESULT

defect

judgment

POR 42-05 ASI6GI70 | 24" | 3imm 0-1

‘Ba

A671GrCC60

In-F

Aa

| dn | Aidoh

POR 45-05 A516Gr70 | 770mm | 12mm

0

Aa

ND—‘OUI-?WN*—‘

A671GrCC60

O\UI-PW
OO\ IR

PULSEN NN N N N N

{504} Ex-Bceesso- di penetrazions/Penstration excess—|-

s e

oy CONFORMISG

g 4”&33?5‘5333\ g
L Iy st L

18

[
i

CLASSIFICAZIONE DIFETTI
Classification defects  ref. 1SO 6520

(2011) Aa Soffiattura tondeggiante/Porosity < ® lmm

(2012) Uniformly distributed porosity

(2013) Localized porosity (Clustered)

(2014) Linear porosity

(2017) Surface pore

(2015) Ab Cavita allungata/Elongated cavity

(2016) Ab Tarli/Worm-hole

(300) Inclusione solide/Solid inclusion

(301) _ Ba_Inclusione di scoria/Slag inclusion

(3013) Bb Scoria d'orient. diverso/Of any shape in.
Be Difetto di ripresa/ 1st run irregular

(400) C Mancanza di fusione/Lack of fusion

(402) D Mancanza di penetrazione/Lack of penet.

(100) E Cricca o fessura/Crack

(101) . Ea Cricca longitudinale/Longitudinal crack

(102)  Eb Cricca trasversale/Transverse crack

(104)  Ec Cricca di cratere/Crater crack

(502) Sovrametallo in eccesso/Excess weld metal

(5041) Sgocciolamento/Local protrusion

(5011) F Solco o incisione/Undercut

(514)  Fa Irregolaritd superficiale/Surface irregularity
(509) Avvallamento/Sagging ;

(511) Incom. riempimento/Incom. Filled groove
(515) - In Insellamento/Root concavity

(517) Ripresa difettosa/Poor restart |

(2024) K Cavita di ritiro/Shrinkage cavity

(506) Traboccamento/Overlap i

(507) SI Slivellamento/Misalignment

(3041) W Inclusione di tungsteno/Tungsten inclusion
(601) Innesco d'arco/Axc strike

NOTE :

B ol

AGEA Seeucturix H4 minimum wire visible No

Films I 3 [Type film {Indicator Quality Image - Type

GIUDIZIO / Judgment .
NX-CF  To repeat to confirm defect

A Accettabile/Acceptable

R Riparare/To repair
NT  Tagliare/To cut
NX  Ripetere film/To repeat film

EX Estendere il controllo/Extende test

DF Difetto film/Film defect
TM  Taglio o modifica/Cut or modification

DIN [

astv 1I0FEEN [  altolother []

Data esposizione - Exposure date 270105 Sistema di marcatura - System of marking used

sumbersietters (PH) B 19 nus

Sorgente X - Unitd (matricola) Pellicole per cassetta (N1) LQ.L - Posizione T-233
X-Ray Unit (serial number) Films box H ILQ1T. - Location [ |

Lato film/Film Side
Lato sorgente/Source

|LQ.L - Sensibilita rihiesta/ottenuta (%)
LQ.IL - Required/reading Sensibility

v-Ray (sn) iRis2 Film density 2,3-4,0 Intensifying screens
Activity Front-Back

Sorgente y (matricolg) T272.2 Densita film Schermi di rinforzo (mm) T-232

Penombra Ug (mm) T-285
Unsharpness geom. Ug

<835

Energia (KeV) Sviluppo T-231.2 Tecnica radiografica T-271.1
Energy Development B Automatic |Radiographic B Panocramic
[] Manual techniques [ Direct

Macchia Focale (mm) T261.2 Tempo di esposizione (Min.) 1 Contact
Focal Spot X2 Exposure time 3.7 [7] Ellipse

Distanza sorgente-pellicola (mm)
Distance Source-Film

1720

Distanza pezzo lato sorgente-pellicola (mm)
Distance Object (source side)-Film

WELD THX:

 Diagonal

Q.C. Supervisor - Date Company Repr.- Date:

k

L { PAGE 214 OF 254
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CONTROL s.N.C.
Via Attilio Monti 15 48100

RAPPORTO CND - LIQUIDI PENETRANTI
NDT REPORT - DYE PENETRANT TEST

Sheet 1 of 1

RAVENNA
COMMITTENTE/Customer ORDINE N¢/Order No COMMESSA N°/Job No PROGETTO/Project
ROSETTI MARINO S.p.A. 105B00
MATERIALE/Material LINEA N°/ Line No OGGETTO / Object DATA/Date
PQR 42-43-44-45-46-47 / 2005 2-nov-05

ASTM A516 Gr.70 -
A671 Gr.CC60

In accordance with specification and rule: ASME V - ASME VIII

COME SALDATO - SPAZZOLATO .
As Welded Brushed

MOLATO |:] COME LAMINATO D
Ground As Rolled

PRODOTTI UTILIZZATI/ Products used

Stato della superficie / Surface Condition

LAV. DIMACCHINA E:]
Machined

COME CALANDRATO D
As Bent

GREZZO
As Forged

L] [

PROCEDURA DI ESECUZIONE / Execution of Procedure

PULITORE PRELIMINARE/ Cleaner

1 PULITURA PRELIMINARE / Preliminary Cleanign

VELNET.CGM.o oo I S— . SPRAY
PENETRANTE / Penetrant ' 2 APPLICAZIONE PENETRANTE / Penetrant application
RED W - CGM SPRAY

PULITORE PENETRANTE/ Penetrant Remover

3 RIMOZIONE PENETRANTE / Removal penetrant

R ; WATER ([Ewvarer [ ]
RIVELATORE/ Developer o 4WEVSSIC’AZI(V)NE / Drying process
WHITE W -CGM NATURAL
NOTE / Remarks 5 APPLICAZIONE RIVELATORE / Developer application

SPRAY

a'(2) TEMPO PENETRAZIONE / Penetrating time

(minuti / minutes) 15

PULITORE POST-CONTROLLO / Cleaner after examination
Cloths and water

b TEMPO DI LETTURA / Checking time (min )

(minuti / minutes) 5

TEMPERATURA SUPERFICI / Surfaces temperature (°C)

¢ ISPEZIONE VISIVA / Visual Inspection
luce U V. min:1000 mW/cmgq

(standard range 16-52 °C) ambient [:I luce bianca min. 1000 Lux E]

NOTE / Remarks Difetti / Discontinuities
a) Cricca a freddo / Crack e) Cordone irregolare / Iireg searm

PENETRANT AND VISUAL TEST AT 100 % b) Cricca da stress / Stress Crack f) Incisione marginale / Undercutting
¢) Difetto di ripresa / 1st run defect £)
d) Porosita / Porosity h)

Saldatura / Weld spessore/thickness material/material

RESULTS
NDE COMPANY - II° Jevel NDE Operator CONFORME NON CONFORME
ALLA SPECIFICA (%) ALLA SPECIFICA (*)
conforming to specification not conforming to specification
CUSTOMER INSPECTOR

Q.C. Supervisor

Date PAGE
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TRAMETAL S.p.A.

SEDE LEGALE : GENOVA - Via XII Ottabre, 2 Ii° piano - CAP SOC. EURO 10 320.000,00 1V-C C 1A A GE 312155 - P.IVA 1T11827130151 - C £ 03026980106
STABILIMENTO : 33058 S. GIORGIO DI NOGARO (UDINE) - VIAE. FERMI,44 - TEL. 0431/629989 (R A ) - TELEFAX 0431 / 629985

CERTIFICATO DI CONTROLLO ULTRASONORO
ULTRASONIC EXAMINATION REPORT

NUMERO 20051260U

DATA
24/08/2005

DATE

CLIENTE cusioMmer

ARMANDO CIMOLAI CENTRO SERVIZI SRL

N°¢ ORDINE

Ne

CONFERMA| 20503397

CODICE LAMIERA

PLATE CODE

7789_1132/05/01/A
739;37/05/02/A
7S9137/05/03/A
_7S9137/06/01/A
759137/06/02/A o
) 7S9137/06/O3/§_w
789137/06/04/A
759137/06/05/A
789137/07/01/A
| 7S9137/07/02/A
7S9137/O7/03/A»
_789137/07/04/A
789137/07/05/A
789137/08/01/A
- 789137/08/02/A
7S9_137[Q$/0_3/A
7S9137/08/04/A
- 7S9137/08/05/A |

OGGE
DIMENSIONI [mm] /( DIMENTIONS QUALITA' ALLEGATO N°
Spessore | Larghezza Lunghezza QUALITY ATTACHED N°
159 . 2659 11550  ASTM A 516 Gr.60 |
15,9 2659 11550 ASTM A 516 Gr.60
15,9 2659 11550  ASTM A 516 Gr.60
159 2659 11400  ASTM A 516 Gr.60
159 2659 11400 ASTM A 516 Gr.60
159 | 2659 11400 | ASTM A 516 Gr.60|
15,9 | 2659 11400  ASTM A 516 Gr.60
159 | 2659 11550 | ASTM A 516 Gr.60|
159 2659 11400 { ASTM A 516 Gr.60
15,9 2659 | 11400 | ASTM A 516 Gr.60
159 | 2659 1 11400 ASTM A 516 Gr.60
159 | 2659 | 11400 !ASTM A 516 Gr.60
159 | 2659 11400 | ASTM A 516 Gr.60
15,9 2659 11400 ASTM A 516 Gr.60
15,9 2659 11400 ASTM A 516 Gr.60-
15,9 2659 11400  ASTM A 516 Gr.60
15,9 2659 11400  ASTM A 516 Gr.60
15,9 2659 11400  ASTM A 516 Gr.60

DESCRIZIONE ESAME

APPARECCHIATURA

EQUIPMENT

N° SERIE

CONDIZION!I SUPERFICIE

SURFACE CONDITIONS

ACCOPPIANTE

COUPLANT

__ GILARDONI MG 15

P 20759 - 25

GREZZ

NOTE

INSPECTOR

NOTE DIAMETRO SONDE FREQUENZA ANGOLO
REMARKS PROBES DIMENTION FREQUENCE ANGLE REMARKS

mm 20 5 MHz 0c
CLASSE DI , RETICOLO BORDI ﬂ

RIFERIMENTO ACCETTABILITA RETICLE s

STANDARD SPECIFICATIONS ACCEPTANCE SPECIFICATIONS
LIV_ELLONQ 225x225 50
MODALITA' OPERATIVE TARATURA ESITO INDICAZIONI
PROCEDURE CALIBRATION RESULT INDICATIONS
ACCETTABILE NESSUNA
pecifica In acc

OPERATOR
Paravano L.
I[ILiv. SNT-TC- 1A
IT Liv. EN473
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Insp&rtlan certificate(Certificato di collaudo) UNI EN 10204-3.1.B #%

CERTIFICAZIONE
CERTIFICATION
{ No 464389 J
Bol ¥t 7622 Mag. A Del 0670972004
Vs, rif./Your re Vostro Ordine N°/Your Order No.
VS.0ORD.T ELFF .SIG.FABBRI
GISTER (" Cliente/Customer
< <€)
FERROTECNICA S.R.L.
ISO 9000
Via CLASSICANA 556
48100 RAVENNA RA
-
80042640 - O - ROA \ :
P,\ﬁf" Codice/ltem No. Descrizione/Description Lotto/Lot Colata/Heat
126024R150 OK TIGROD 12.60 2,4 MM PG431A0Q3367 it
)70//%90({ ajm% e 'm
- geg————euuidag
e ‘0eds sy} o1 Buipioody
\ /Y, / ,f W _pads e suIOUN) J
T Analisi/Analysis ‘v.das @Niﬁww LLLEES@H
L - -~
C Mn 51 P 8 Cr Ni Mo
0,080 1,09 0,69 0,011 0,007 0,04 0,10 0,020
Cu v Al N Zr Ti
L 0,13 0,001 0,004] 0,00)] 0,00 J
Trazione/Tensile test.
( R, 0,2 Ra Ra R. A5 )
N/mm? N/mm? N/mm? N/mm? %
Metallo d’apporto
L All weld metal
Resilienza/lmpact test.
e ™
Temp. °C Media/average J J
Metallo d’apporto
(Al weld metal )
}4 Y
! Note/Remarks
Il prodotto & conforme alle norme / This welding consumable conforms to
1. UNTI 8031 P M1 EN 1668 W 42 5 W2sT
2.AVWS A5.18 ER 708-3
3. DIN 8559 5 Gl J
.
Localita/Locality Data/Date [ Cortificazione - Certification )
Mesero 10 / Q0% / 2004 Cettifichiamo che i sopraelencati materiali sono conformi ai requisiti delf’ordine e
: forniti in accordo col ns. Sistema di Qualita approvato secondo EN ISO 9001 e che
i valori riportati sono stati verificati in accordo a quanto stabilito alPatto della
vendita.
B et e e rl‘ﬂ*ecn.lca SRL | We herby certify that the above stated products conform to the sales contract and
QA Dept. are supplied in accordance with our Quality System approved to EN 1SO 9001, and
that the goods, with indicated results have been tested according to the instruc-
NFORME tions in the sales contract.

G.Raimondi C,(,)\P AQR\G\NALE L )

20010 MESERO (MI) Amministrazione: Fax 02 9787865 Codice Fiscale./Partita Iva 00775990153

: : . Divisione materiali d’apporto: Fax 02 97289300 Capitale Sociale € 3.408 900,00
Via Mattel, 24 - Tel 02 97968 1 Divisione impianti: Fax 02 97289181 Tribunale Milano 35367 - C.CLA A. 236795
E-mail: mfo@esz.zb‘lt Assistenza tecnica impianti:  Fax 02 9789140 Sede Legale Corso Garibaldi, 49 Milano
http:/fwww.esab it Produzione: Fax 02 97289950
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di conformital UNI EM 10Z204-2.2 &

CERTIFICAZIONE

CERTIFICATION N o) . :

N
GISTER
é’ 4D
\( QUALYY‘L é VIA TRIESTE 230
gﬁ
HE1O0 RAVERNA Bé&y
-
~
P,\f’os' Codice/Item No. Descrizione/Description Lotto/lot Colata/Heat
FLo&sEs B8RO e P FriEl
. J
Analisi/Analysis '
s ; —
’ ki o8
Min {3 230
M 1103 O,

Trazione/Tensile test.

( R, 0,2 R. R Ra IY; )
N/mm? N/mm? N/mm? N/mm? %
Min 7 SO =2
Metallo d’apporio Pl A
g All weld metal o " )

Resilienza/lmpact test.

-
Temp. °C Media/average J )
Metallo d’apporto . i
All weld metal &t w3 . )
o
N
Note/Remarks
Il prodotio & conforme alle norme 7 This Lo
1. 8HE 4 SRS 5.ES EoEt T1-nNI1
Fig T 46 5 WL P M 1 HS
. ),
. . ~
Localita/l.ocality Data/Date (Certiﬁcazione - Certification
Mpasgrn O S0 i Certifichiamo che i sopraelencati materiali sono conformi ai requisiti dell’'ordine e
forniti in accordo cof ns. Sistema di Qualita approvato secondo EN 1SO 9001 e che
i valori riportati sono stati verificati in accordo a quanto stabilito allatto della
vendita.
O U S, w1
Aesicurazions gqualila We herby certify that the above stated products conform to the sales contract and
&8 Depl. are supplied in accordance with our Quality System approved to EN 1SO 9001, and
that the goods, with indicated results have been tested according to the instruc-
" . R fions in the sales contract.
G.Raimondi /
20010 MESERO (MI) Amministrazione: . Fax 02 9787865 Codice Fiscale./Partita Tva 00775990153
< : = Divisione materiali @apporto: Fax 02 97289300 Capitale Sociale € 3.408.900,00
-Via Mattei, 24 - Tel. 02 97968 1 Divisione impianti: - Fax 02 97289181 Tribunale Milano 35367 - C.CLA A. 236795
E-mail: mfo@esfib it Assistenza tecnicadmpiantis, gﬁig 9789140 Sede Legale Corso Garibaldi, 49 Milano
http://www.esab.it Produzione: 97289950



ELIAIR LIQUIDE

Osk;la U-A:-ﬁ‘

SISTEMA QUALITA’

CERTIFICATO
Norma UNI! EN ISO 9001:2000
Certificato n. 752/2

U.0. RAVENNA

ATTESTATO DI CONFORMITA'

Il prodotto fornito risponde alle specifiche sotto indicate:

DENOMINAZIONE : ARCAL 1

Miscela di gas appartenente alla Classe I 1

COMPOSIZIONE : Ar 99.995%
IMPUREZZE : 02 < 5 PPM
N> < 20 PPM

CnHm < 25 PPM
H>0 (a 10 bar)< 5 PPM
H> < 10 PPM

Data:
(QUALITY ASSURANCE)
09/12/2004 Dott.sa Martina Campese

AR LIQUIDE-HTALIA SERVICE S.R.L.

U.O. RAVENMNA - P IVA 0327004 »
: : A 0961
P
PAGE 223 OF 254 _\.glya na, 180 - 48100 RAVENNA

452850 Fax 0544 453374



ﬂ AIR LIQUIDE

SISTEMA QUALITA

CERTIFICATO
Norma UNI EN I1SO 2001:2000
Certificato n. 752/2

Regione Adriatica
Sito di Ravenna

ATTESTATO DI CONFORMITA'

Il prodotto fornito risponde alle specifiche sotto indicate:

DENOMINAZIONE : ATAL 6

COMPQSIZIONE : CO, 20% (+/- 2% assoiuto)
Ar Resto
IMPUREZZE : H>O < 40 PPM

N> < 250 PPM

Data: !

(Resp.Supply Chajn)
06/07/2005 Pari ' %

PAGE 224 OF 254



| >4 ROSETTI
i—-Q MARINO

Welding Procedure Approval Record (WPQR)
Verbale di Qualifica di Procedura di Saldatura

Sheet/Foglio
1/4

No. 45/06

Manufacturer’s Welding Procedure. Reference No
Procedura di saldatura del costruttore. N. di riferimento

45/06 Rev. 0

Manufacturer / Costruttore

ROSETTI MARINO S.p.A.

Address / Indirizzo

VIA TRIESTE 230 - 48100 RAVENNA

Code, Testing Standard / Codice, Normativa

EN 15614:2004 & MAERSK OLIE OG GAS AS TECHNICAL STANDARD TS 12 REV 4

Date of welding / Data esecuzione saggio

27.09.2006

EXTENT OF APPROVAL / VALIDITA’ DELL’APPROVAZIONE

Welding process / Processo di saldatura a) 141-GTAW b) c) /
Type(s) / Tipo a) Manual / Manuale b) c) /
Joint type / Tipo di giunto BW on pipe

Parent Material Group & sub-Group Group 8.1

Parent material thickness / Spessore (mm)

4,78 mm 3,0+9,56 Fillet weld (mm) l Unlimited throat, base metal thickness 3,0+5,7

Weld metal thickness/ spessore saldato

141 3,0+9,56 mm

Single or Multi-pass / passata singola o multipla

MULTIPLE

Outside diameter / Diametro esterno (mm)

21,34 Range 10,67 to 42,

Filler material Designation /
Classificazione materiale d’apporto

141 :EN 120725 19123L

Filler material Maker / ESAB SALDATURA

Produttore materiale d’apporto

Filler material Size / 141 32,4 mm

Dimensioni materiale d’apporto

Shielding gas, flux / Gas di protezione, flusso 11

Backing gas, / Gas di supporto 11

Type of welding current & polarity DC - SP | Heat input / Apporto termico (kJ/mm) I 1 25% see sheet 2/4
Welding position / Posizione di saldatura PC

Preheat / Preriscaldo (°C) 20 I Interpass temperature / Temp. di interpass (°C) | 150
Post-Weld Heat Treatment and/or ageing / Trattamento Termico e/o Invecchiamento NA.

Other information / Altre informazioni NONE

Weider's name / Nome del saldatore Masacci Alberto (punzone 10)

Welding test conducted by / Prove condotte da Rosetti Marino S.p.A. — Ravenna

Mechanical tes conducted by / Prove meccaniche condotte da Control - Ravenna

Laboratory report reference N. / Rapporto di prova N. Report N° 407 Dated 13-10-2006

Testcamied outinthe presenceof | Lo [Testresubsare | Acceptable

 Test condotti alla presenza di Risultato prove

We certify that the statements in this record are correct and that the test welds were prepared, welded and tested in accordance with the
requirements of EN 15614:2004 +MAERSK OLIE OG GAS AS TECHNICAL STANDARD TS 12 REV 4

Si certifica che i dati riportati in questo rapporto sono corretti e che i saggi di saldatura sono preparati, saldati e testati in accordo con le
richieste di EN 15614:2004 + OLIE OG GAS AS TECHNICAL STANDARD TS 12 REV 4
Date of issue / Data di emissione

13-10-2006

* Examiner or Examining Body /
RINA SpA

Location / Luogo
RAVENNA

Name and signature / Nome e firma

5 S.souMl

{ K3 1ewTa04
k)

F:\dati\Saldatura\PQR aziendali_Tabelle di saldatura\POR\PQR\2006\Pqr 45_2006 doc
PAGE 235 6F 254




| ROSETTI
MARINO

Welding Procadure Approval Record (WPQR)
Verbale di Qualifica di Procedura di Saldatura

No. 45/06

Sheet/Foglio
2/4

Manufacturer / Costruttore

ROSETTI MARINO S.p.A.

Address / Indirizzo

VIA TRIESTE 230 -

48100 RAVENNA

Examiner or Examining body / Ente certificante

Procedure approval record (WPAR) N° / 45/06 Date/Data 13-10-2006 Ref. N./N. Rif. RINA
Qualifica di procedimento N.

WPS No. / Procedure N. 45/06 | Rev. Jo | nDateiata | 27-09-2006
Welding Process(es) / _

Processo(i) di saldatura a) 141-GTAW b) c) !
Types / Tipi

(Man., Autom., Semi-autom.) a) Manual/Manuale b) )/

JOINTS / GIUNTI
Joint type / Tipo di giunto

Butt weld “V" groove

BACKING / Sostegno WELD METAL GTAW (first pass)
EDGE PREPARATION / PREPARAZIONE GIUNTO WELDING SEQUENCE - PASS LOCATION / POSIZIONAM. PASSATE
LT 60° 4-6
| ]
\ 4,78 23
\
! 1
0.5
0] 3.0 |
Run or layers / Proc Filler metal / Materiale d’apporto Amp Volt Travel Speed / Heat Input /
Passate o strati : Size / Dim (mm) ) " Veloc. Sald. Apporto Termico
1E 2E 1E 2E 1E 2E mm/min kJ/mm
1 141 2.4 85 11 60 0,94
2-3 141 2,4 82 11 60 0.90
4-6 141 2,4 82 11 80 0,68
PARENT MATERIAL / MATERIALE DI BASE
Spec. Type & Grade / Specif. Tipo e Grado ASTM A312 Tp 316L
to Spec. Type & Grade / Specif. Tipo e Grado ASTM A312 Tp 316L
Group No. / Gruppo I 8.1 | To/al l Group No. / Gruppo 8.1
Thickness of test coupon / Spessore del saggio (mm) 4,78 to/con 4,78
Diameter of test coupon / Diametro del saggio (mm) 21,34 to/con 21,34
Other / Altro | Heat number 34693
FILLER METALS / MATERIALE D’APPORTO
a) 141

Specification No. EN

12072 (AWS 5.9)

Class / Classificazione

S$19123L (ER 316L)

Size of filler metal / Dimensioni materiale

d’apporto (mm)

2,4 (heat 444361)

F.M. Trade name / Nome commerciale ma

teriale d’apporto

OK TIGROD 16.30

&

AT
Y

Manufacturer / Fabbricante ESAB SALDATURA | T 4
Flux Trade name / Nome Commerciale Flusso N.A. \g ) ’I/p RS
Manufacturer / Fabbricante NA. M % * / /
Deposited Weld Metal / Metallo depositato (mm) 478 S 2V e |/
Other / Altro | I MA
- b 9
abating
AC(/? | 27 v

F\dati\Saldatura\PQR aziendaﬁp’{&t&llﬁ d'é%%a&rﬁ_\?%}l’QR\ZOOé\[’qr 45_2006.doc




ROSETTI
{ MEARING

Welding Procedure Approval Record (WPQR)
Verbale di Qualifica di Procedura di Saldatura 3/4

No. 45/08 | Sheet/Foglio

ELECTRICAL CHARACTERISTICS / CARATTERISTICHE ELETTRICHE

Current/ Corrente

DC

Polarity / Polarita

141 : SP

Ampere - Volt See table page 2/4 / Vedi tabella pagina 2/4
Tungsten Electrode Type & Size / Tipo e Dimensioni Elettrodo W AWS 5.12 EWTh2 D 2,4mm

Mode of Metal Transfer for GMAW / Modo di trasf. per MAG N.A.

Other / Altro None

TECHNIQUE / TECNICA

Orifice or gas cup size / Diametro dell’ugello o ceramica 8 mm

String or Weave Bead / Cordoni Stretti o Larghi String/Stretti

Initial and interpass cleaning / Pulizia iniziale e tra le passate

Brushing and/or grinding - Molatura e/o spazzolatura

Method of back gouging / Metodo di solcatura

N.A.

Oscillation / Oscillazione:

Amplitude / Ampiezza N.A.
Frequency / Frequenza N.A.
Distance contact tube-work piece / Distanza libera filo /
Muiltiple, Single Pass (per Side) / Passata Singola o Mult. (per lato) Multiple
Single or Multiple Electrodes / Elettrodi Multipli o Singoli Single
Torche angle direction of welding / Angolo e direzione torcia NA.
Other / Altro /
WELDING POSITIONS / POSIZIONI Di SALDATURA
Position of groove or fillet/Posizione dello smusso o del cordone d’angolo | PC
Other / Altro /
PREHEAT / PRERISCALDO
Preheat Temperature / Temperatura di Preriscaldo (°C) 20
Interpass Temperature / Temperatura di Interpass (°C) 150
Other / Altro /
POSTWELD HEAT TREATMENT / TRATTAMENTO TERMICO
Temperature / Temperatura (°C) N.A.
Time / Tempo (h) N.A.
Other / Altro
GAS
Percent Composition / Composizione %
Gas(es) / Gas (Mixture) / (Miscela) Flow rate / Portata
Plasma / / /
Shielding / Protezione I
Trailing /Aggiuntivo /
Backing / Al rovescio 11
Other / Altro /
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RQSETTI \\;Velding I?roceﬁlft_lre Apgrova:jRecords (WPQR) No. 45/06 | Sheet/Foglio
ARINO erbale di Qualifica di Procedura di Saldatura 4/4

NON DESTRUCTIVE EXAMINATIONS / ESAMI NON DISTRUTTIVI

Acceptable/Accettabile Not performed / Non eseguito Report No. / Rapporto N.
Visual examinations / Visivo X VDR 45/06
Penetrant test / Liquidi penetr. X PT Report 45/06
Magnetic particle test / Magnet. X
Radiographic test / Radiografico X RT Report 303
Ultrasonic test / Ultrasonoro X

TEST RESULT / RISULTATO DELLE PROVE

TENSILE TEST / PROVA DI TRAZIONE

Specimen type and No. / Re ) Rm ) A% Z% Fracture Location Remarks
Provette tipo e N. N/mm N/mm on/su Posizione Rottura Note
Requirements / Richieste / >485 / /

TRANSVERSE 1 / 669 / / Base material

TRANSVERSE 2 / 677 / / Base material
BEND TEST / PROVA DI PIEGAMENTO Former diameter / Diametro Mandrino mm

Type & N./ Tipo e N. Bend angle / Angolo di piega | Elongation / Allungamento Results / Risultati

N. 2 Transverse root bend 180° Not required Satisfactory
N. 2 Transverse face bend 180° Not required Satisfactory
IMPACT TEST / PROVA DI RESILIENZA Requirements / Richieste Joule
Specimen Dimens. Notch L.ocations / Direction Notch Type / Test Temp. Impact value/average Remarks /
Dim. Provette (mm) Posiz. Intaglio / Direzione Tipo Intaglio | Temp. Prova (°C) Valori/media (joule) Note

~ o~~~

FILLET WELD TEST / PROVA SALDATURA D’ANGOLO

Result - Satisfactory Y / No / Penetration into Parent Metal Y / N /
Risultato - Soddisfacente es - ; Penetrazione nel Materiale Base es - -
Macro Results / Risultati Macro: - |/
OTHER TESTS / ALTRE PROVE
Location of measurement (Sketch) (if required) / Posizione delle impronte (quando richieste)
Type of test / Tipo di prova
Macro results Satisfactory-See CONTROL Certificate No. 407 dated 13-10-2006
Date / Data Examiner or Examining Body / Esaminatore o Ente Certificante
13-10-2006 RINA SpA

ROSETTI MARINO S.p.A.

Name and signature / Nome e firma

F:\dati\Saldatura\PQR aziendali_Tabelle di saldatu \PQR\2006\Pqr 45_2006 doc
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Control Snc LABORATORIO DI CONTROLLI E PROVE

Sede Amministrativa - Laboratorio

Via Attilio Monti, 15 - 48100 Ravenna CERTIFICATO PROVE MATERIALI N. 407 Fgl2
Telefono - 0544 590597 TEST CERTIFICATE DATA / Date
13-0tt-2006
COMMITTENTE ROSETTI MARINO S.p.A.
CUSTOMER
OGGETTO Dimensione Provino mm. Commessa Materiale
OBJECT WPQR 45/2006 o ’ f;;f':'Tesé mm. .: s IOJ;:IO Type Material
1anm.: pess.. 4 ASTM A312 Tp 316L
NORME DI COLLAUDO ENTE COLLAUDO
UNI EN 15614-1:2004 / TS-12 RINA Spa
SPECIFICATIONS INSPECTOR
PROVE MECCANICHE
MECHANICAL TESTS
CARATTERISTICHE RICHIESTE Snervamento Massimo Allung Resilienza/lmpact Test
Yeld stress Rs Total Load |Rm Elong. | JOULE °C
Fs(N) | Nimmgq Fm(N)  |N/mmgq % Individual Average
REQUIREMENTS ----vvmeanen > > 485
Pos. Prova Nr Dimensioni Area RISULTATI/ RESULT
Pos. Test N° Size mm So Lo LU
mmq | mm mm Fs T Rs T Fm [ Rm ] [ A%
TRANSVERSE TENSILE TEST UNI EN 895

TWT la 123 x 4,7 57,8 38700 669 | FOW
TWT 1b 12,6 x 4,5 56,7 38400 677 | FOW

BEND TEST UNIEN 910

FBB n® 2 20 x 5,0 JANGLE: 180° DIAMETER OF THE FORMER 20 mm ACCEPTABLE

RBB n°® 2 20 x 5,0 JANGLE: 180° DIAMETER OF THE FORMER 20 mm ACCEPTABLE

VWT 0/2=ZONA FUSA/WELD MATERIAL

VHT 0/2=LINEA DI FUSIONE/FUSION LINE

VHT2/2=LINEA DIFUSIONE + 2mm./FUSION LINE + 2mm.

‘VHT5/2=LINEA DI FUSIONE + 5mm./FUSION LINE + 5mm.

TWT=TRAZIONE TRASVERSALE SALDATURA/TRANSVERSE WELD TENSILE TEST
TWL=TRAZIONE LONG. SALDATURA /ALL WELD LONG. TENSILE
FOW=ROTTURA DUTTILE FUORI SALDATURA/DUCTILE FAILURE OUT OF WELD
SBB=PIEGA LATERALE TRASVERSALE/TRANSVERSE SIDE BEND TEST
RBB=PIEGA TRASVERSALE AL ROVESCIO/TRANSVERSE ROOT BEND TEST
FBB=PIEGA TRASVERSALE AL DIRITTO/TRANSVERSE FACE BEND TEST

FIW=ROTTURA DUTTILE IN SALDATURA/DUCTILE FAILURE IN WELD /7
% &1 Operatoy, - ‘ COMMITTENTE / Cugfosher
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Control Snc LABORATORIO DI CONTROLLI E PROVE

Sede Amministrativa - Laboratorio
Via Attilio Monti, 15 - 48100 Ravenna CERTIFICATO PROVE MATERIALI N. 407 Fg.22
Telefono - 0544 590597 TEST CERTIFICATE DATA / Date
MACRO EXAMINATION 13-0tt-06
COMMITTENTE ROSETTI MARINO S.p.A.
CUSTOMER
OGGETTO Dimensione Provino/Size mm. Commessa/Job Materiale/Material
WPQR 45/2006 )
OBJECT Diam.: 1/2" Spess.. 48 106A10 ASTM A312 Tp 316L

MACRO EXAMINATION UNI EN 1321

MACROEXAMINATION: ACCEPTABLE
VISUAL EXAMINATION ACCEPTABLE
ETCH/ATTACCO : ACQUA REGIA

MAGNIFICATION/INGRANDIMENTO:
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TABELLA DI SALDATURA

= Welding Table
RoseTTI MARINO SPA B
pWPS 45/06 Posizione 2G
Position
TIpO di saldatura GTAW P R45/O6
Welding Process Q
Filo | ESAB OK TIGROD 16.30 diam. 2,4 mm heat 444361| V¢eriale base ~ ASTM A 312 Tp 316L
Wire Base material PIPE 1/2" Thk. 4,78 Heat 34693
Filo
Wire
Gas Miscela Portata Welder Name/Nome saldatore  Masacci Alberto stamp 10
Gas (es) Mixture Flow Rate | Welder Name/Nome saldatore
Protezione/Shielding Ar 99,990% 14 L/min
Protezione/Shielding N.A N.A N.A Prerisc: 20°C Temp. max. di interpass: 150°C
Al rovescio/Backing Ar 99,990% 16 L/min  [Preheat
Elettrodo Ravenna Officina Rosetti
Electrode 27/09/06 Cantiere
Corrente DC Pass. N. Proced. Elettr. Ampere Volts | Velmm/1'| H.IL
Current ’ Pass N. Process Electr. Amps Volts | Trav.Sp. KJ/mm
Polarita ~ GTAW DP 1 GTAW 2,4 85 11 60 0,94
Polarity 2-3 GTAW 2,4 82 11 60 0,90
Preparazione 4-6 GTAW 2,4 82 11 80 0,68
Joint Design
e/
4-6
4,78 mm T I
2-3
Note |
Notes _05mm 3,0 mm
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ROSETTI MARINO SPA
Ravenna Works

Procedimento di saldatura:
Welding process:

v1"|p0 di giunto: Vv
Joint Design:

Backing: ’

Tipo:
Type:

Si/Yes

Only for second and other passes

MANUAL

XINo  Only for first pass

Materiale di supporto (tipo):
Backing material (type).

Metallico / Metal |:| Non metallico / No metal D Metallo non fondente / Non Fusing metal EI Altro / Other

Dettagli / Details:

50°+60°

A

\

\

Root face 0,5+1

Da/from P-

Root gap 2+3

Group N°: (EN 15608) 8.1

Alto P-N° Group N° (EN 15608) 8.1

Da Tipo e grado
From type and grade

ASTM A312 Tp 316L

A Tipo e grado
To type and grade

ASTM A312 Tp 316L

Gamma spessori / Thickness range:

» Materiale base / Base material:

Gamma diametri / Pipe dia Range:

Piena penetrazione / Groove 4,78 mm (range 3,0 to 9,56)

Piena penetrazione / Groove 1/2”

(range 1/4” to 17)

GTAW 141

Temp preriscaldo minima:
Min pre -heat temp:

20 °C

Riscaldamento

Spec. N° (SFA) EN 12072 (5.9)
AWS N° (CLASS) W19123 L (ER 316L)
F-N° 6
A-N° 8
Diametro mat. d'apporto / Size of filler metal 2,4
Metallo depositato / Deposit weld metal
Gamma spessori /Thick range Piena penetrazione / Groov 4,78 mm
Accoppiamento filo-flusso / Electrode-flux (CLASS) N.A.
Denom. Comm. flusso / FLUX trade name N.A.
Inserto consumabile / Consumable insert N.A.
Altro/other WIRE ESAB TlGROD 316L
: 512
Egssilt?)(::]e del giunto / Joint Cianfrino / groove Posizione / position PC (2G) Progressione / weld progression: ~ NLA.
' O - PREHEAT (QWADSY

Max temp Di interpass:
Max mterpass temp

Temperatura di stasi :

o Mantenimento posriscaldo:
150°C Postheat maintenance:

Tempe di mantenimento
posriscaldo.:
stheat ti

N.A.

Tempo di stasi : Velocita di raffreddamento:

Passata :

Heating rate (°C/Hrs): N.A. Holdmg temperature NA Holdmg time (mtn ) NA Coohng rate (°C/Hrs) N.A.
GAS Miscela / Mixture Port. / Flow rate Corrente / Current : DC Polarita / Polamy SP
. AWS A 5.12
Protezione / Shielding: Ar 99,99 % 10-14 It/min. Dia e tipo elettr. Tungsteno / Tungsten elctr Size & type: y
9 gl P o 9 P EWTh2 dia.2,4mm
Protezione al seguito / Trailing: N.A. N.A. N.A. Metodo di trasferimento per GMAW / GMAW metal tranfer mode:  NLA.
Prot. Al rovescio / Backing: 12-16 It/min Velocna alimentazione filo / Electr. Wire feed speed range: N.A

e
Dxmenswne bacchello gas:

Pulizia mmale e fra le passate:

Spazzolatura e Molatura/Brushing Grinding

) . "
ead: rifice of gas cup size: nitial and interpass cleaning:

Bead Tirata/String Orifice of 3/8 Initial and I

Metodo di solcatura a rovescio: N.A Oscillazione: N.A Distanza tra zona di contatto e pezzo: N.A

Method of back gouging: i Oscillation: e Contact zone to work distance: T

N°Passate : - . Elettrodo multiplo o singolo: . - Martellatura:

Passes nr.: MUltlplalMu'tlple Multiple or single electrodes: Smgolo/Smgle Peening: N.A.

Altro / Other:

Leave gas backing up to completion

1 GTAW ER 316L 2,4 DCISP 80 - 90 10-12 50-60_ 08-1,3
2-n GTAW ER 316L 2,4 DC/SP 80 -90 10-12 70 - 80 0,6-0,9
Preparato da / prepared by: | Approvato da / approved by:
A.Khalifa - S.Solmi .
A
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CONTROL S.N.C.
Via Attilio Monti 15 48100

RAPPORTO CND - LIQUIDI PENETRANTI

Sheet 1 of 1

NDE-PT Report No

RAVENNA NDT REPORT - DYE PENETRANT TEST
COMMITTENTE/Customer ORDINE N°/Order No COMMESSA N°/Job No PROGETTO/Project
ROSETTI MARINO S.p.A. 106A10
MATERIALE/Material LINEA N°/ Line No OGGETTO / Object DATA/Date
ASTM A 312 Tp 316L WPQR 45/2006

In accordance with specification and rule: UNI EN 571.1 - UNI EN 1289

Stato della superficie / Surface Condition

PRODOTTI UTILIZZATI / Products used

COME SALDATO - SPAZZOLATO - LAV. DI MACCHINA L__l COME CALANDRATO D
As Welded Brushed Machined As Bent

MOLATO D COME LAMINATO D GREZZO D E]
Ground As Rolled As Forged

PROCEDURA DI ESECUZIONE / Execution of Procedure

PULITORE PRELIMINARE/ Cleaner

1 PULITURA PRELIMINARE / Preliminary Cleanign

VELNET CGM SPRAY
PENETRANTE / Penetrant 2 APPLICAZIONE PENETRANTE / Penetrant application

RED W -CGM SPRAY
PULITORE PENETRANTE/ Penetrant Remover 3 RIMOZIONE PENETRANTE / Removal penetrant

WATER Wvarer ] ]
RIVELATORE / Developer 4 ESSICAZIONE / Drying process
WHITE W - CGM NATURAL
NOTE / Remarks 5 APPLICAZIONE RIVELATORE / Developer application
SPRAY

a (2) TEMPO PENETRAZIONE / Penetrating time

(minuti / minutes) 15

PULITORE POST-CONTROLLO / Cleaner after examination

Cloths and water

b TEMPO DI LETTURA / Checking time (min.)

(minuti / minutes) 5

TEMPERATURA SUPERFICI / Surfaces temperature (°C)

¢ ISPEZIONE VISIVA / Visual Inspection

(standard range 16-52 °C) ambient D luce bianca min.1000 Lux [:l luce U.V, min. 1000 mW/cmq
NOTE / Remarks Difetti / Discontinuities
a) Cricca a freddo / Crack ¢) Cordone irregolare / Irreg. searm
b) Cricca da stress / Stress Crack f) Incisione marginale / Undercutting
c) Difetto di ripresa / 1st run defect g)
d) Porosita / Porosity h)
Saldatura / Weld spessore/thickness material/material
RESULTS
NDE COM};@NY;- e lgy"é'l NDE Oper: CONFORME NON CONFORME
MERCAT Qﬁ' I SSIO ALLA SPECIFICA (*) ALLA SPECIFICA (%)
o}- 7 ~ conforming to specification not conforming to specification
1121i¢. M
S
/'CIC PND P ss T~
V4 Q.C. Supervisor ’ {
Date £le:PT WPOR 45-2006 Date
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CONTROL snc

via Attilio Monti,15 48100 (RA) tel.
0544 590597 - fax 590599

RAPPORTO CND - RADIOGRAFICO

NDE REPORT -RADIOGRAPHIC TEST

A Data / Date 04/10/2006
NDE-RT Report Nr303

foglio / sheet n® 01 of 01

ROSETTI MARINO Spa

QUALIFICHE
PROCEDIMENTO

106A10 - -

EN 15614 -1

EN 25817 Classe B

@ PRIMA ESECUZIONE/ First test
O DOPO RIPARAZIONE/ After repair

O PRIMA DEL TT/ Before PWHT
O DOPO IL TT/ After PWHT

TRACEABILITY

JOINT TYPE

RESULT

CLASSIFICAZIONE DIFETTI

Radiographic;

. material
Tecniques

weld No - dwg - item

[

thickness

P Ogﬁi:m defect

welder No judgment

Classification defects  ref 1SO 6520

WPQR 45/06 A diretta 316 L

172"

4,78mm -

(2011) Aa Soffiattura tondeggiante/Porosity < ®© 1mm

(2012) Uniformly distributed porosity

(2013) Localized porosity (Clustered)

(2014) Linear porosity

WPQR 45/06 B diretta 316 L

1/ "

4,78mm -

(2017) Surface pore

(2015) Ab Cavita allungata/Elongated cavity

(2016) Ab Tarli/Worm-hole

(300) Inclusione solide/Solid inclusion

WPQR 45/06 C diretta 316 L

172"

4,78mm -

(301) Ba Inclusione di scoria/Slag inclusion

(3013) Bb Scoria d'orient. diverso/Of any shape in.

Be Difetto di ripresa/ st run irregular

W =|o|lwlvi~lolw|v|~|o
g diegivgicgigdigiegieie s

(400) Mancanza di fusione/Lack of fusion

(402)
(100)

Mancanza di penetrazione/Lack of penet.
Ciricea o fessura/Crack

(101) Cricca longitudinale/Longitudinal crack

Cricca trasversale/Transverse crack
Cricca di cratere/Crater crack

(102)
(104)

mmmmog O

(502) Sovrametallo in eccesso/Excess weld metal

(504) E Eccesso di penetrazione/Penetration excess.

(5041) Sgocciolamento/Local protrusion

(5011) F Solco o incisione/Undercut

(514)
(509)
(511)
(515)
(517)
(2024)

Fa Irregolarita superficiale/Surface irregularity
Avvallamento/Sagging
Incom. riempimento/Incom. Filled groove
In Insellamento/Root concavity
Ripresa difettosa/Poor restart
K Cavita di ritiro/Shrinkage cavity
(506) Traboccamento/Overlap
(507) Sl Slivellamento/Misalignment
(3041) W Inclusione di tungsteno/Tungsten inclusion
(601) Innesco d'arco/Arc strike

NOTE / Remarks

Films 1 12

Data di esposizione:28-09-2006

Type film and Manufact.

AGFA Structurix D7

GIUDIZIO / Judgment
NX-CF  To repeat to confirm defect

A Accettabile/Acceptable

R Riparare/To repair
NT  Tagliare/To cut
NX  Ripetere film/To repeat film

EX  Estendere il controllo/Extende test
DF Difetto film/Film defect

™ Taglio o modifica/Cut or modification

RADIOGRAPHIC TECHNIQUE DETAILS

IQI type AasTM [

10FEEN W

Sorgente X - Unita
X-Ray Unit Films box

N.A.

Pellicole per cassetta (Nr)

1

1.Q.1. - Posizione
LQ.I - Location B Lato film/Film Side

Lato sorgente/Source

Distanza sorgente-pellicola (mm)
Distance Source-Film
300

Sorgente y
v-Ray
Activity

IRIDIO 192

Schermi di rinforzo (mm)
Intensifying screens
Front-Back

Pb 0,10 x 0,10

Distanza pezzo lato sorgente-pellicola (mm)
Distance Object (source side)-Film
Weld Thk.

Energia (keV)
Energy

Sviluppo

NA. Development

B Automatic
[7] Manual

Tecnica radiografica
Radiographic B Single wall exp.
techniques ] Double wall exp.

Macchia Focale (mm)
Focal Spot

2x2

B Single wall view.
[J Double wall view.

T
i =

) AT
NT - 1A

INDE Cotnpany - Date

Q.C. Supervisor - Date
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MOD15.DOC rev.1 del 20/04/98

VERBALE DI CONTROLLO VISIVO/DIMENSIONALE VDRN° 45-06
visual/dimensional inspection report
{ ROSETTI MARINO data:  27.09.2006
progetto  / cliente / ordine [/ commessa [/
project client PO job
disegno / ITPN® / fase /
dwg step

oggetto - item

Welding Procedure Qualification Record (WPQR) 45/06
Certificato di Qualifica di Procedimento di Saldatura (WPQR) 45/06

WE CERTIFY THAT THE SAMPLE ABOVE MENTIONED HAS BEEN SUBMITTED TO 100% VISUAL
EXAMINATION IN AS WELDED STATUS IN ACCORDANCE WITH UNI EN 970:1997.

S| CERTIFICA CHE LA SALDATURA DEL SAGGIO SOPRA CITATO E’ STATA SOTTOPOSTA AD ESAME
VISIVO AL 100% ALLO STATO COME SALDATO IN ACCORDO ALLE UNI EN 970:1997.

note - remarks

No visible defects have been detected.
Non sono stati rilevati difetti visibili.

risultato - result [X]  conforme - conforming ] non conforme - not conforming

procedure / specifiche applicabili - applicable procedures / specifications

UNI EN 970 : 1997

Operatore - Operator Controllo Qualita’ - Quality Control Cliente - Client
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CERTIFICAZIONE
CERTIFICATION

37HIZY

- s, rif/Ourref. . . »
Eo b1 VB 7384 Mag. Tiea ©

Gas1171998

— = ~ &
RIM @ Vs, rif./Your ref, Vostro Ordine N°/Your Order No,
w S21170¢ D=l 2ESLQIIOPB . Tl
QUACER l 180 9002 l ( Cliente/Customer )
ASME ] ROSETTI  MARIND SPa
ACCREDITED TUV Rhemnland
MATERIAL ORGANIZATION | | ManusscTURER
TO VO TUY 1153 o g o g p et o
VIAa TRIESTE 230
PFrodotte Marvchio?! ESam
Inf:Suppl,. A1 00 RAVENNA Fef
\ J
P"ﬁf‘" Codice/itam No. Descrizione/Description Lotto/Lot Colata/Heat
JA&RQ2ARIEG R TIGROD 16.30 229 MM - 444351

Analisi/Analysis

Ly

0010

\ L 24
Trazione/Tensile test. )
A, 0,2 R.. Ry R, A5
- Nimm? Nmm? N/mm? N/mm? %
Matallo d’apporto ey -
__All weld metal It 6
Resilienzatmpact test.
™\
( Temp. °C Media/average J J
\( Metallo d'apporto
L All weld metal
\

Note/Remarks
TL prodottio &

conforme alle n

vine / This welding consumable confor ms b

1o SFA-AWE & 5.9 Bl Z16 1
b ROSETTI MARINO S.p.A.
Conforme alla spec.
e According to the spec. A&@ ER 3{ 6L
C.Q. Firma Data™—
QC..Signaturet% 4 Batery /pp
Localita/L ocality Data/Date (" Certificazion - Certificaon AR )

Mosey o

Nirezxione

Li7037199%

Certifichiamo che i sopraelencati materi nobnformi al requisiti deff'ordine e
forniti in accordo col ns. Sistema di QUANta approvato secondo UNI EN 1SO 9002
dal Rina, Certificato N. §7/93, e che i valori riportati sono stati verificati In accordo
a quanto stabilito all'atto della vendita

We hereby certify that the above stated products conform o the sales coniract and
are supplied in accordance with our Quality System approved to UNI EN [SO 9002
by Rina, Certificate N. 57/93, and that the goods, with indicated results have been
tested according to the instructions in the sales contract.

20010 MESERO (MD
Via Mattei, 24
Tel 0297968 1

\_ i,
Amministrazione: Fax 02 9787865 Codice Fiscale/Partita Iva 00775990153
Divisione materiali dapporto: Fax 02 97289300 Capitale Sociale 6.600.000.000
Divisione impianti: Fax 02 97289181 Sede legale: Via V. Pisani, 16 Milano

Assistenza tecnica impianti: Fax 02 9789140 Tribunalé Milano 35367 - C CTA A 236795
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T.T.l. - TubacexTubos Ino

Redlatro Mercantll.ds Alava; Toma 587, Folie 108, Hojs Vi 2685 -

igl tbles,S.A.

INSPECTION CERTIFICATE
BN 10204 3.1

utber: 375595
ge: 1/ 2

CUSTOMER mcokmz, S.R.L.
STARDERD ASTM-ASME A/BA312M-04 ED.04
ADDIT.SPECS ;3128 REV.0 AND NACE MROL.75-03
GRADE JTP316~316L

DIMENSTONS :21,34 X 4,78

P0 :080001748 - 28,

GUR. REFERENCE: JA0ES

RAW MATERIAL
MBELTING PROCRES: ELECTRIC FURNACE + A.0.D
PEELED BARS; MACROETCH TESTING: GOOD;

1 593 0,022 .47 0,280 0,035 0,001¢ 31,39 16,60 2,13
L %17 0,010 1,48 0,500

¢ 34693 0,022 Li47 9,280 0,025 0,0000 13,30 15,60 2,13
(3} T: LADLE; ¢: PRODUCT

HBAT TREATMENT
SOLUTION ANNEALED 1100 °¢ WaATER QUENCHED

FLATTENING TEST: GOCD
FLARING TEST: GOOD
RING EXPANDING TEST: GOOD

METALLURGICAL TEST
INTERGRANULAR CORROSTION: A-~282"F ",

HON DESTRUCTIVE TEST
100 % EDDY CURRENT TEST AT E.436 , Goon
100 % HYDROSTATIC PRESSURE TESTED AT 175 BAR ; DURING @&
STEEL GRADE CHECKING ON EACH TUBE BY SPECTROMETRY: (PMI)
MENSTONAL CHECKING ON EACH TUBE, SATIS TORY
-SUAL INSPECTION ON EACGH TUBE, SATISFACTORY

DIN 17458 PK1 / NF R498117-85 1.4401=%.4404,

KARKS
TUBACEX 21,34 X 4,78 ASTM=ASME A=8A 312 Tb3rs- =316L -
1.2403-1.4404 NF A49-117 2Z6CND17.11-Z3CND17.12 SMLS
PMI

REMARKSE
T.'T.I GARANTIT QUE TOUS DES_TUBES LIVRES SONT C@NFQRMES

MATERIAL :SEAMLESS STAINLESS STEEL TUBR
COLD ROLEED; PASSIVATED;
PLAIN ENDS SQUARE CUT;
-~ =~ TTEM= -~~~ ~HEAT- KO, OF --~WEIGHT--~ -TOTAT LRNGTH- o L
YOUR TTI. NR. PIRCES p: /e =S UNTT LENGTH- -
13 34693 2 2¢ 12,31 5,5 - 6,5 MT
i3 35717 53 652 330,00 5,5 - §,5 MT

FROM: ACERALAVA
tay ¢ i 81 3 g N er Mo Cu B X

@.93¢ 0.0010 11,30 17,00 ;19
¢ 35717 0,031 .47 0,490 0,029 ¢,0014 11,20 17,00 2,31,

= TRSTES = ~eeamnoo- Twon TENSION------.oiiiiiew- cuIMPACT TE S T S-- HARDNESS
NR. NR. TEMP. -=-:ouMDA S % HRE|
HEAT  TEST RM RP 0,2 RP 1,0 A b TEMP. MININMUM AVERAGE ‘
34693 510470 20 536,0 243,0 278,0 65, 0 77 79
35717 5104869 20 589,08 274,0 311,0 60, 0 8¢ 81
TRCHNOLOGTCALS

DIN 50914, NF A05-159 Ti, IS0 3681=2:

OTHER MATERIAL SPECIFICATIONS
26

6:25 00,0006 0,0636
8,50 8; 00 00810
8,51 0,0008 0,061
0.25 0,0006 §,0630

NO oBJECTIONS

SECQ, GOOD

~Z2CNDI7 . 11712

DIN 17458 PK1
HEAT/..... ET

AUX SPEC.S DE L'BRTICLE 15

DE L' ARRETE MINISTE
 AENOR ]

Esprees
Riatoad

ERAOOE50Y

ln')ddébﬁe&S:A.

Tubacex Tubo
INGENIERW D

Customer ROSETTI MARINO S.p.A.

Order :OH 20061849 - 25.5. 06 Job 106A14 Posiz./ltem n.: 5.000
Descr. :21.34x4.78
Heat n°/Pcs. marklng 34693 Qta/Qty: 12 3
Protocollo  : CTCERC200600005659 * Certified True Copy * Issued 19/06/06
® QCCorcubl CERTIFICATE
N. 160065
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T.T.l. - TubacexTubos Inoxidables,S.A.

Raglatio Marcaoti! do Alsve, Tama 567, Eolle 189, Hoja VI 2886 - N.IK, 01160547

S INSPECTION CERTIFICATE , 2 | ‘
TUBACEX S | Lo
B AT B2 lnate 13.12. 2005 [17. 01.2006)

CUSTOMER :RACCGR‘I‘I'J‘Bf;‘S.R, L. PO :080001748 ~ bR xzrsamcs:d‘&eﬂs
STANDARE  ASTM-ASME A/SA312M-04 ED.O4
ADDIT.SPECS :3128 REV,0 AND NACE MRO1.75-03

SRADE «TP316-316T

pDIMERSIONS 21,34 X 4,78

MATERIAL +SRAMLESS STAINLESS EBTEEL TUBE 4 9 9%y 7 sk
® v 110874

COLD ROLLED; PASSTVATED:
PLAIN ENDS SQUARE CUT;

C<=0,25%, Pe:—@ 05%, s.:_o  05%, R<BOQ u/mz BEe=0,9 * R
16% EN LONG. R{A

, A% (LO =5, SSVSO)  MIN, )>—10500
IFICATE NR, 07/2001/MUC BY TUV SUDDEUTSCHLAND

(NOTIFIED BODY 0036) TO ISSUE CERTIFICATES OF SERCIFIC PRODUCT CONTROL IN

ACCORDANCE WITH PRESSURE EQUIPMENT DIRECTIVE '977/23/EC ANNEX 1 POINT 4.3.
MATERIAL CHARARCTERISTICS COMPLY WITH POINT 7.5 OF ANNEX I TC PEDR BY HAVING AN ELONGATION
AFTER RUPTURE AT TENSILE TEST NO LESS THAN 14 % AND A BENDING RUPTURE ENERGY AT IMPACT TE

ST NO LESS THAN 27 J AT 20°C.

ROSETTI MARINO

Conforme allg spec.

According to the spee. éﬁfﬁ P 5 '{ T 'ﬂ 0

LTRSS

TMUGF Firma
MTSMD ;f%/nature
/4 4
ALLEE Y L
,& RE\/IEW
0O witn ESS
E: . i, i ik iy p— CT.TI
AES:?R s harmey curthy ty “’.‘: ol i, S ond s Gy Sitning. dni Tubacex Tubcs:’ Inmudables.s A
: il i Mummdxhu!dwlﬁmﬁm e G s ;
E A mwa msm: enp o,
Einprevs pervnbii; ittty ot wny wniswhd o r:r.s“s.as. nt
| Registreda. o Seaney o7 Rt ot Senicsth kot iy pissacilied:
= OG0B I

Customer: ROSETTI MARINO S.p.A.

Order :OH 20061849 -25.5.06 Job 106A14 Posiz./item n.: 5.000

Descr. 1 21.34x4.78

Heat n°/Pcs. markmg 34693 Qta/Qty: 12 3

Protocollo  : CTCERC200600005659 * Certified True Copy * Issued 19/06/06

CERTIFICATE
N. 160065

¥ raccortubl
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ROSETTI Welding Procedure Approval Record {WPGR) No. 49/06 | Sheet/Foglio
ARINO Verbale di Qualifica di Procedura di Saldatura ' 1/4

Manufacturer’s Welding Procedure. Reference No

Procedura di saldatura del costruttore. N, di riferimento 49/05 REV. 0

Manufacturer / Costruttore ROSETTI MARINO S.p.A.

Address / Indirizzo VIA TRIESTE 230 - 48100 RAVENNA

Code, Testing Standard / Codice, Normativa EN 15614:2004 & MAERSK OLIE OG GAS AS TECHNICAL STANDARD TS 12 REV 4
Date of welding / Data esecuzione saggio 06-12-2006

EXTENT OF APPROVAL / VALIDITA' DELIL’APPROVAZIONE

Welding process / Processo di saldatura a) 141 - GTAW b) cy |

Type(s)/ Tipo a) Manual / Manuale b) c) f

Joint type / Tipo di giunto BW on pipe

Parent Material Group & sub-Group Group 1.2 with 8.1

Parent material thickness / Spessore (mm) 3,73mm 3,0+7.46 Fillet weld {mm) I Uniimited throat, base metai thickness 3,0+4,47
Weld metal thickness/ spessore saldato 141 3,0+7.46 mm

Single or Multi-pass / passata singola o multipla | MULTIPLE

Qutside diameter / Diametro esterno {mm) 21,34 Range 10,67 to 42,

Filler material Designation / 141 .AWS 59 ER300L

Classificazione materiale d’apporto

Filler material Maker / ESAB SALDATURA

Produttore materiale d’apporto

Filler material Size / 141 & 2,4 mm

Dimensioni materiale d'apporto

Shielding gas, flux / Gas di protezione, flusso 1

Backing gas, / Gas di suppotto 11

Type of welding current & polarity Bbc -SSP | Heat input / Apporto termico (kJ/mm) | +25% see shest 2/4
Welding position / Posizione di saldatura PC

Preheat ! Preriscaldo (°C) 20 | Interpass temperature / Temp. di inferpass (°C) | 150

Post-Weld Heat Treatment andfor ageing / Trattamento Termico e/o Invecchiamento NA

Other information / Altre informazioni NONE

Welder's name / Nome del saldatore Farina Salvatore (punzone H47)

Welding test conducted by / Prove condotte da Rosetti Marino S.p.A. — Ravenna

Mechanical tes conducted by / Prove meccaniche condotte da Control — Ravenna

Laboratory report reference N. / Rapporte di prova N, Report N° 496 Dated 22-12-2006 ~ .
e e

We certify that the statements in this record are correct and that the test welds were prepared, welded and tested in accordance with the
requirements of EN 15614:2004 +MAERSK OLIE OG GAS AS TECHNICAL STANDARD TS 12 REV 4

Si certifica che i dati riportati in questo rapporto sono corretti e che i saggi di saldatura sono preparati, saldati e testati in accordo con le
richieste di EN 15614:2004 + OLIE OG GAS AS TECHNICAL STANDARD TS 12 REV 4

Location / Luogo Date of issue / Data di emissione Examiner or Exammlng Bodyl
RAVENNA 22-12-2008....... _ RINA $SpA
e T,
2 7 %

ROSETTI MA .p.A. ggs =% Name and signature f Nome e firma
* EWE x

ROSETT mARIND
i ‘esponsabile aalda‘

W el{z)mg %

5. SOLM! {5 _
| EWT 20418 ? L3

"l(
~

F\Dati\Saldatura\PQR aziendalpﬁ@!E & STAEOREEIP QR\2006\Pqr 49_2006 doc




ROSETT! Weilding Procedure Approval Record (WPQR) No. 49/06 | SheetFoglio

ARINO Verbale di Qualifica di Procedura di Saldatura 214
Manufacturer / Costruttore ROSETTI MARINO S.p.A.
Address / Indirizzo VIA TRIESTE 230 - 48100 RAVENNA Examiner or Examining body / Ente certificante
g?:lf;c‘: Z:‘gg:::i'n:iﬁ;dr}f”mm N/ | 40106 Date/Data | 22-12-2006 Ref. N/N.Rif | pina
WPS No. / Procedure N. 49/08 Rev. |0 | nDatefData [23-11-2006
Processof) di saldatura 2) 141-GTAW b) i
ag‘:ﬁ ‘,A-ﬂtl::m., Semi-autom.) a) Manual / Manuale h) cy /
jgill':rtigec?’l?i:;?di giunto Butt weld V" groove
BACKING / Sostegno WELD METAL GTAW (first pass) )
EDGE PREPARATION / PREPARAZIONE GIUNTO WELDING SEQUENCE - PASS LOCATION / POSIZIONAM, PASSATE
60° 34
A106Gr B 318L N
373 \ 478 l 2
\
A4
1
0.5 ‘ 40 g
1
Run or layers I_ Proc. Filler met§1 f Ma_teriale d’apporto Amp. Volt Travel Speed / Heat Input{
Passate o strati Size / Dim (mm} Veloc. Sald. Apporto Termico
1E 2E 1E 2E 1E 2E mmi/min kJimm
1 141 2.4 82 11 80 0,94
2 141 2,4 85 11 60 0.90
34 141 2,4 85 11 80 0,68
PARENT MATERIAL / MATERIALE DI BASE o _
Spec. Type & Grade / Specif. Tipo e Grado ASTM A106 Grade B Yield > 275 Nimm2
to Spec. Type & Grade / Specif. Tipo e Grado ASTM A312 Tp 316L
Group No. / Gruppo 1.2 | Tolal | Group No. / Gruppo 8.1
Thickness of test coupon / Spessore del saggio {mm) 3,73 to/con
Diameter of test coupon / Diametro del saggio (mm) . 21,34 to/con
Other / Altro Heat number 83215 for A108Gr B
Heat number 34693 for A312Tp316L
FILLER METALS / MATERIALE D’APPORTO
a) 141
Specification No. EN AWS 5.5
Class / Classificazione ER 308L
Size of filler metai / Dimensioni materiale d’apporta (mm) 2.4 (heat 872011)
F.M. Trade name / Nome commerciale materiale d’apporto SCQUDOTIG 309L
Manufacturer / Fabbricante SOUDOMETAL
Flux Trade name / Nome Commerciale Flusso N.A.
Manufacturer / Fabbricante N.A.
Deposited Weld Metal / Metallo depositato (mm} 373 -

Other / Altro &

F\DatitSaldaruratPQR aziendah iyl \PQRI2006\Pqr 492006 doc
P AGHE a0 GERE ar 49




ROSETTI
MARINO

Welding Procedure Approval Record (WPQR)
Verbale di Qualifica di Procedura di Saldatura 314

No. 48/06 | SheetiFoglio

ELECTRICAL CHARACTERISTICS / CARATTERISTICHE ELETTRICHE

Current/ Corrente

DC

Polarity / Polarita

141 8P

Ampere — Volt See table page 2/4 / Vedi tabella pagina 2/4
Tungsten Electrode Type & Size / Tipo ¢ Dimensioni Elettrodo W AWS 5.12 EWTh2 D 2,4mm

Mode of Metal Transfer for GMAW / Modo di trasf. per MAG N.A.

Other f Altro Nene

TECHNIQUE / TECNICA

Orifice or gas cup size / Diametro dell’ugello o ceramica 8 mm

String or Weave Bead / Cordoni Stretti o Larghi String/Stretti

Initial and interpass cleaning / Pulizia iniziale e tra le passate

Brushing and/for grinding - Molatura efo spazzolatura

Method of back gouging / Metodo di solcatura

N.A.

Oscillation / Oscillazione:

Amplitude f Ampiezza N.A.

Frequency / Frequenza N.A.
Distance contact tube-work piece / Distanza libera filo /
Multiple, Single Pass (per Side) / Passata Singola o Mult. (per lato) Multiple
Single or Multiple Electrodes / Elsttrodi Multipli o Singoli Single
Torche angle direction of welding / Angolo e direzione torcia N.A.
Cther / Altro !
WELDING POSITIONS / POSIZION] DI SALDATURA - .
Position of groove or fillet/Posizione dello smusso o del cordone d’angelo | PC
Other / Altro I
PREHEAT / PRERISCALDO
Preheat Temperature / Temperatura di Preriscaldo {(°C) 20
Interpass Temperature / Temperatura di Interpass (°C) 150
Other / Altro /
POSTWELD HEAT TREATMENT / TRATTAMENTO TERMICO
Temperature / Temperatura (°C) N.A.
Time / Tempo {h) N.A.
Other / Altro
GAS

Percent Compeosition / Composizione %
Gas{es) / Gas (Mixture) f (Miscela) Flow rate / Portata
Plasma / / /
Shielding / Protezione | 99,99 14
Trailing fAggiuntivo ! / ! :
Backing / Al rovescio 1 %
Other / Altro / -
g %

o 550N
¥ -1 2w 3041

=+

F\DatitSaldatura\PQR uiend%@ 2 4afd®p\mPQR\?.DOG\qu 49 2006 dac




ROSETTI Welding Procedure Approval Record (WPQR) No. 49/06 | SheetFoglio

MARINO Verbale di Qualifica di Procedura di Saldatura 4/4
NON DESTRUCTIVE EXAMINATIONS / ESAMI NON DISTRUTTIVI
Acceptable/Accettabile Not performed / Non eseguito Report No. f Rapporto N.
Visual examinations / Visivo X VDR 45/06
Penetrant test / Liquidi penetr. X PT Report 49/06
Magnetic particle test / Magnet. X
Radiographic test / Radiografico X RT Report 330
Ultrasonic test / Ultrasonoro ) X
TEST RESULT / RISULTATO DELLE PROVE
TENSILE TEST f PROVA DI TRAZIONE
Specimen type and No. / Re , Rm . A% zy Fracture Location Remarks
Provette tipo e N. N/mm N/mm onfsu Peosizione Rottura Note
Requirements / Richieste f =415 f !
TRANSVERSE 1 ! 631 ! ! Weld metal
TRAMNSVERSE 2 f 787 / /. Weld metal
BEND TEST / PROVA DI PIEGAMENTO Former diameter / Diametro Mandrino mm
Type & N. /Tipoe N. Bend angle / Angolo di piega | Elongation / Allungamento Results / Risultati
N. 2 Transverse root bend 180° Not reguired Satisfactory
N. 2 Transverse face bend 180° Not required Satisfactory
IMPACT TEST / PROVA DI RESILIENZA Requirements / Richieste Joule
Specimen Dimens. | Notch Locations f Direction Notch Type / Test Temp. Impact valuefaverage Remarks /
Dim. Provette (mm) Posiz. Intaglio / Direzione Tipo Intaglic | Temp. Prova {°C) Valorifmedia (joule} Note
!
f
/
!
FILLET WELD TEST / PROVA SALDATURA D'ANGOLD
E?:uljlft::os-aéljtfiad?;?;{:ente Yes- |/ No- |/ iI:g:gz:zggi;n;ce,lpnzzg:ig:tglase Yes - i/ No- 1/
Macro Results / Risultati Macro: - |/
OTHER TESTS / ALTRE PROVE
Location of measurement {Sketch) (if required}/ Posizione delle-impronte {guando richieste)
Type of test / Tipo di prova
Macro results Satisfactory-See CONTROL Certificate No. 496 dated 22-12-2006
Hardness HV 10 side carhon steel | Root Base metal 195 Heai affecied zone 245
Face Base metal 198 Heat affecied zone 220-27¢
Date / Data Examiner or Examining Body / Esaminatore o Ente Certificante
22-12.2006 RINA SpA

ROSETTI MARINO S.p.A. S Name and signature / Nome e firma

RQSE?H MARING §
Hespo;asabéle eogr&a"

F.\Dati\Saldatura\PQR aziendaip NS e A4 @F PBRPQRIZ006\Pgr 45_2006 doc



Control Snc LABORATORIO DI CONTROLLI E PROVE

Sede Amministrativa - [.aboratoric

Via Attilio Monti . 15 - 48100 Ravenna CERTIFICATO PROVE MATERIALI N. 496 Fgl2
T elefono - 0544 590597 TEST CERTIFICATE DATA / Date
22-dic-2006
COMMIITENTE ROSETTI MARINO S.p.A.
CUSTOMER
OGGETTO Dimensione Provino mm. Commessa Materiale
OBJECT Size Test mm : Job Type Material
WPQR 49/2006 Diam: 172" Spess: 4,8 106A10 A 312 Tp 3161-A 333
Gr.b
NORME DI COLLAUDO ENTE COLLAUDO
UNI EN 15614-1:2004 / IS 12 RINA Spa
SPECIFICATIONS INSPECTOR
PROVE MECCANICHE
MECHANICAL TESTS
CARATTERISTICHE RICHIESTE Snervamento Massimo Allung Resilienzadmpact Test
Yeld siress | Hs Total Load |Rm Elong | JOULE °C
Esth) Nemmig Fe(N) | Nmmq % Individual Average
REQUIREMENTS -mmmmmemmme> 415
Pos. Prova Nr Dimensioni Area RISUI TATI/ RESUL T
Pos. Test N Size mm So Lo L
womg | mm mm Fs [ Rs | Fm | Rm ]| A%
TRANSVERSE TENSILE TEST UNI EN 895
TWT la 12,2 = 3,6 | 43,9 27700 631 | FIW
TWT 1b 126 x 3,5 44,1 34700 787 | FIW
BEND TEST UNI EN 910
SBB n° 4 X N.A. N.A.
RBB n® 2 10 x 5 |ANGLE: 180° DIAMETER OF THE FORMER 20 mm ACCEPTABLE
FBB n° 2 10 x 5 |ANGLE: 180¢° DIAMETER OF THE FORMER 20 mm ACCEPTABLE

VWT 0/2=ZONA FUSA/WELD MATERIAL

VHT 0/2=1 INEA DI FUSIONE/FUSION LINE

'V HI 2/2=1 INEA DI FUSIONE + 2mm /FUSION 1 INE + 2mm

VHT 5/2=1 INEA DI FUSIONE + 5mm /FUSION L INE + 5mm

TWT=TRAZIONE TRASVERSAI E SAI DATURA/I RANSVERSE WEL D I ENSILE TEST

ITWL=TIRAZIONE L ONG SAIDATURA/ALTL WELD [ ONG TENSILE

FOW=ROITURA DUTTILE FUORI SALDATURA/ DUCTIL EFAIL URE OUT OF WELD

SBER-PIEGA LATERALE TRASVERSALE/TRANSVERSE SIDE BEND TESI

RBB=PIEGA IRASVERSALE AL ROVESCIO/TRANSVERSE ROOT BEND TESI

EBB=PIEGA TRASVERSAI E AL DIRITTO/TRANSVERSE FACE BEND 1ESI /"I
!

EIW=ROTTURA DUI IILE IN SALDATURA/ DUCTILE FAILURE IN WELD
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LABORATORIO DI CONTROLLI E PROVE

Control Snc
. Sede Amministrativa - Laboratorio
Via Attilic Monti 15 - 48100 Ravenna CERTIFICATO PROVE MATERIALT N. 49 Fg2n2
Telefono - 0544 590597 TEST CERTIFICATE DATA/Date
MACRO EXAMINATION 22-dic-06
COMMITTENTE
ROSETTI MARINO S.p.A.
CUSTOMER
OGGETT: Dimensione Provino/Size mm. Wps n° Materiale/Material
cerrta WPQR 49/2006 P eraeilaen
OBJECT Diam.: 1/2" Spess.. 48 106A10 A 312 I'p 3161-A 333 Gr.§
MACRO EXAMINA ITON UNI EN 1321
HARDuEss Hv 4o
a 4= 320
s * Il'.:n\ /T 2 = 245
“ -.\; « 5 = 2#0
3 . -5_'1\_/‘; 4 = 265
§ = 345
6 = 414¢
% - 4958
MACROEXAMINATION: ACCEPTABLE
VISUAL EXAMINATION ACCEPTIABLE
ETCH/ATITACCO : ACQUA REGIA
MAGNIFICA TION/INGRANDIMENTO: 4X /,1
—17
W
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RoserTiI MARINO SPA

TABELLA DI SALDATURA
Welding Table

pWPS 49/06 Posizione 2G
Position
Tipo di saldatura GTAW \ 4
Welding Process PQR 9/06
Filo SOUDOMETAL SOUDOTIG diam. 2,4 mm heat |Materiale base ~ ASTM A 312 Tp 316L
Wire 672011 Base matetial PIPE 1/2" Thk. 4,78 Heat 34693
Filo ASTM A 106G1.B
Wire PIPE 1/2” Thk. 3,73 Heat 83215
Gas Miscela Portata Welder Name/Nome saldatore  Farina Salvatore stamp H47
Gas (es) Mixture Flow Rate  |Welder Name/Nome saidatore
Protezione/Shielding Ar 99,990% 14 L/min
Protezione/Shielding NA NA NA Prerisc: 00 |Temp max diinterpass: 150°C
Al rovescio/Backing Ar 99,990% 16 E/min_ |Preheat
Elettrodo Ravenna 06/12/06 Ofﬁ(fma Rosetti
Electrode Cantiere
Corrente DC Pass, M. ] Proced, | Eletir. i Ampere | Volts |Velmm/I LALL
Current Pass N. Process Electr. Amps Volts | Trav.Sp Kl/mm
Polaritt ~GTAW DP 1 GTAW 2.4 82 11 50 1,08
Polarity 2 GTAW 2.4 85 11- 60 0,94
Preparazione v 34 GTAW 2,4 85 11 70. 0,80
Joint Design
\ 60°
side 106G1B E side 316
_T_ 3.4
3,73 mm - .
4,78 mm
71;
2
Note |
Notes 0,5 mm 4,0 mm ~
- 1
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ROSETTI MARINO SPA
Ravenna Works

Frocedimento di saldatura:
Welding process:

GTAW +.

Suppoerto:

Tipo di giunto: Vv
Backing:

Joint Design:

[ si7ves

Only for second and other passes

gNo

Only for first pass

Materiale di supporto (tipo):
Backing material (type).

Metallico f Metal |:| Non metallico / No metal D Metallo non fondsnte / Nen Fusing metal D Altra f Other

Dettagli / Details:

50°+80°

£ T

v
Root face 0 5+1

\

Root gap 2+4

Da f from P-
N

Group N™; {EN 15608) 8.1

MATERIALE BASE = BASE MATERIAL (QW=203)

Alte P-N": -

Group N°

(EN 15608}
1.2 (Yield >275)

Da Tipe & grade
From type and grade

ASTM A312 Tp 316L thickness 4,78

ATipo e grade
To type and grade

ASTM A106Gr B thickness 3,73

Gamma spessori / Thickness range:

> Materiale base f Base material:

» Gamma diametri / Pipe dia Range:

GTAW 141

Piena penatrazione / Groove 3,73 mm (range 3,0 to 7,46)

Piena penetrazione / Groove 1/2” (range 1/4” to 17)

Paosizione del giunto / Joint
position:

Temp.preriscalde minima:

o
Min pre-heat temp: 20°C

Riscaldamento
Heating rate (*C/Hrs}).

Cianfrino / groove

Spec. N° (SFA) AWS 5.9
AWS N° (CLASS) ER 309L
F-N° 6
AN® . 8
Diametro mat. d'apporto f Size of filler metal 2,4
Metallo depositato 7 Deposit weld metal

Gamma spessori /Thick. range Plena penetrazione / Groov 3,73 mm
Accoppiamento filo-flusse / Electrode-flux (CLASS) N.A.
Denom, Comm. flusso / FLUX trade name N.A,
Inserto consumabkile / Consumabte insen N.A.
Altro / other WIRE SOUDOMETAL SOUD TIG 308L

Max temp. DI interpass;
Max interpass temp.:

Temperatura di stasi :
Hoidlng temperature °C:

Miscela / Mixture

Paosizione / position

RERISCALDOS PREHEAT (QWAD

a Mantenimento posriscalde:
150°C Postheat maintenance:

Progressione ! weld progression:

PC (2G)

Tempe di mantenimento
posnsca[do

N.A.

Tempo di stasi :
Holding time (mm )

N.A.

Velocita di raffreddamento:
Cooling rate (*C/Hrs):

Pclanla / Pclanty

N.A.

sP

AWS A 512

P ta v -
Boeena Tirata/String

Dimensione hocchello gas:
Qrifice of gas cup siza:

. 3/8

Protezione / Shielding: Ar 99,99 % 10-14 It/min. Dia & fipo elettr Tungsteno / Tungsten slctr Size & type: ;

¢ ° i 9 ¢ we e EWTh2 dia.2,4mm
Protezione al seguito / Trafling: N.A. N.A, N.A. Metodo di trasferimento per GMAW / GMAW metal tranfer mode:  NLA.
Prot. Al rovescio / Backing: 99,99 %. 12-16 Itfmin, N.A.

Welocita alimentazions filo { Electr. Wire feed speed rang

Puhzla |n|Z|aIe e 1ra lep :
Initial and interpass cleaning:

Spazzolatura e Molatura/Brushing Grinding

Metode di sclcatura a rovescio:
Method of back gouging:

N.A.

QOscillazione:
Oscillation: N.A.

Distanza fra zona di contaito e pezza:
Contact zone to work distance:

N.A.

N°Passate : - - Elettredo multiplo o singolo: : N Marteilatura:
Passes nr.: Multipla/Multiple Multiple or single slectrodes: SlngololSmgle Peening: N.A.
Adtro { Other: Leave gas backmg up to second pass ¢completed

i i § RO i Lilil) m;

1 GTAW ER 309L 2.4 DCISP 80 - 90 16-12 50 - 60 08-13

2-n GTAW ER 309L 2,4 DCISP 80-90 10-12 70 - 80 0,6 -0,9
77

Preparato da / prepared by

A.Khalifa

[ Approvate daf approved by: .-

S Solmi 6 G

/
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CONTROL sNC,
Via Attilio Monti 15 48100

RAPPORTO CND - LIQUIDI PENETRANTI

Sheet 1 of 1

NDE-PT Report No 4’ j/@é }

RAVENNA NDT REPORT - DYE PENEIRANT IEST
COMMITTENTE /Customer "ORDINE N°/Order No COMMESSA N°/Tob No PROGETTO/Project
ROSEIT1 MARINO S.p.A. 106A10
MATERIAL E/Mzterial "LINEA N° Line No ‘OGGETTO / Object DATA/Date -

316 L -333Gr. 6

WPQR 49/2006

In accordance with specification and rule: UNI EN 571.1 - UNI EN 1289

COME SALDATO . SPAZZOLATO

As Welded Brushed

MOLATO |___| COME I AMINATO
Ground As Rolled

PRODOTIIUTILIZZATI/ Products used

L
L]

Stato della snperficie / Surface Condition

LAV DIMACCHINA I:]
Machined

GREZZ0
As Forged

]

PROCEDURA DI ESECUZIONE / Execution of Procedure

COME CALANDRATO l:l
As Bent

]

PULITORE PREL IMINARE/ Cleaner

1 PULITURA PRELIMINARE / Preliminary Cleanign

YELNEI CGM SPRAY
PENETRANTE / Penetrant 2 APPLICAZIONE PENETRANTE / Penctrant application

RED W -CGM SPRAY
PULITORE PENETRANTE/ Penetrant Remover 3 RIMOZIONE PENETRANTE / Removal penetrant

WATER v ser [ 1
RIVELATORE / Developer 4 ESSICAZIONE / Drying process
WHIIE W -CGM NATURAL

NOTE / Remarks 5 APPLICAZIONE RIVEL ATORE / Developer application

SPRAY

(minuti / m

’ a(2) TEMPO PENETRAZIONE / Penetrating time

inutes) 15

PULITORE POST-CONTROLLO / Cleaner after examination

Cloths and water

b TEMPO DI | ETTURA / Checking time (min )

{minuti / minutes) 5

TEMPERATURA SUPERFICE/ Surfaces temperature {°C)

¢ ISPEZIONE VISIVA / Visual Inspection

(standard range 16-52 °C) ambient [ ] mee bianca min 1006 Lux ] luce U V. min 1000 mW/cmq
NOTE / Remarks Difetti / Discontinuities
&) Cricca a freddo / Crack e) Cordene iregolare / Trreg searm
b) Cricea da stress / Siress Crack f) Incisione marginale / Undercutting
L c) Difetto di ripresa / 1st run defect g
d) Porosita / Porosity h)
Saldatura / Weld :spessore/thickness material/material
ROSETTI MARING 8.p.4
Responsapile fura
7 RESULTS :
' CONFORME NON CONFORME

- ﬁs tvel NDE Operator
d H—

G

I liv. MT/PT
CIC PND

ALLA SPECIFICA (%)
conforming to specification

SPECIFICA (*)
ing to specification

not ¢

Q.C. Supervisor

[DRIE 5 pT WPOR 402006

Date
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CONTROL snc

wia Attibo Monmn, 15 48100 (RA) el
0544 500597 - fax 590599

RAPPORTO CND - RADIOGRAFICO

NDE REPORT -RADICGRAPHIC TESI

Data / Date 16-12-2006
NDE-RT Report Nr330

foglio # sheet n® 01 of 01

ROSETTI MARINO SpA

(Ravenna - ITALLY)

QUALIFICHE
PROCEDIMENIO

106AED

HALFDAN HCA

EN 1435 Livello B

Radiographic Examination procedure

23817 Livello B

( Acceptance Criteria )

® PRIMA ESECUZIONE/ First test
O DOPO RIPARAZIONE/ After repair

O PRIMA DEL TT/Before PWHT
O DOPO IL T'1/ After PWHI

TRACEABILITY

JOINT TYPE

RESULT

Radiogarphic

ateri
Techniques matoril

wald No - dwg - item

@, L

thickness

position

welder No defect judgment

POQR49/ A FLLIPIIC 316

w2 370

NA/AD

AlG6 GrB

A

POQR49/B ELLIPTIC 316

1/2' 3,70

A

A 106 GrB

A

PQR 45/ C ELLIPTIC 316

12! 3.70

A

||| ||| B

A 106 Gr B

Aa

(2011}
{2012}
(2013)
(2014)
(2017)
(2015)
(2016}
(300}

(301}

(3013)

(4003
(402)
{100
(101)
(102)
(104)
(502)
(504)
(5041)
(5011}
(514}
{509)
(511)
(515}
(517)
(2024}
(5086)
(507}

(3041} W

(601)

CiassHication defects

CLASSIFICAZIONE DIFETTI
ref 150 6520

Aa Soffiattura tondeggiante/Porosity < © lmm
Uniformly distributed porosity
Localized porosity (Clustered)
Lincar porosity
Surface pore
Ab Cavita allungataElongated cavity
Ab TarlirWorm-hole
Inclusione solide/Solid inclusion
Ba Inclusione di scoria/Slag inclusion
Bb 3coria d'orient. diverso/Of any shape in
Be Difetto di ripresa’ 1st run irregular
€ Mancanza di fusione/Lack of fusion
D Mancanza di penetrazione/Lack of penet
E Crcca o fessura/Crack
Ea Cricca longitudinale/Longitudinal crack
Eb Cricca trasversale/Transverse crack
Ec¢ Cricca di cratere/Crater crack
Seviametailo in eccesso/Excess weld metal
Ex Eccesso di penetrazione/Penetration excess
Sgocciolamento/Local protrusion
F Saleo ¢ incisione/TUndercut
Fa Irregolariti superficialerSurface frregularity
Avvallamento/Sagging
Incom dempimentodacom Filled groove
In Inseilamento/Root concavity
Ripresa difettosa’Poor restart
K Cavita di ritiro/Shrinkage cavity
Iraboccamento/Overlap
51 Slivellamento/Misalignment
Inclusione di tungsteno/Tungster inclusion
Innesco d'arco/Arc sirke

NOIE / Remarks

Films I[ 6

Exposure Datel6/12/2006

IFilm type and Manufact
AGFA Structurix D4

RADIOGRAPHIC TECHNIQUE DETAILS

NX-CF

GIUDIZIO / Judgment
Lo repeat to comfimm defact
Accettabile/ Acceptabla
Riparare/To repair
Tagliare/To cut
Ripetere film/'To repeat film
Estendere ii contrello/Extende test
Difetto film/Film defect
Taglio 0 medifica’Cut or modification

IQI type  ASTM 1B-5 [_]

toreeny
Wire n®12

Sorgente X - Unita

X-Ray Unit Seifert 73 Films box

Pellicole per cassefta (INr)

1

IQ1I - Posizione
IQT -TLocation B IaoflmTilm Side

[ ] Lato sorgente/Source

Distanza sorgente-oggetto (mm)
Distance Source-object

150 +1Thk

Sorgente y
r-Ray
Activity

Schermi di rinforze (mm)
Intensifying screens
Front-Back

Pbd.10 x 0,16

Distanza pezzo lato sorgente-pellicola (mm)
Distance Object (source side)-Film

Weld Thk

Sviluppo
Developing

Energia (Kev)
Energy

|
] Manual

Automatic

Tecnica radiografica
Radiographic
techniques

Single wall exp
Doubie wall exp

Macchia Focale (mm)
Focal Spot 3

Single wail view
Double wall view

i | |m

kALl RIGE

ARDO
IRX

44
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MQOD15.DCC rev.1 del 20/04/98

VERBALE DI CONTROLLO VISIVO/DIMENSIONALE VDR N° 49-06
visual/dimensional inspection report
4 ROSETTIMARINO data:  06.12.2006
progetto [/ cliente / ordine  / commessa f
project client PO job
disegno ! TP N° [ fase I
dwg step

oggetto - item

Welding Procedure Qualification Record (WPQR) 49/06
Certificato di Qualifica di Procedimento di Saldatura (WPQR) 49/06

WE CERTIFY THAT THE SAMPLE ABOVE MENTIONED HAS BEEN SUBMITTED TO 100% VISUAL

EXAMINATION IN AS WELDED STATUS IN ACCORDANCE WITH UNI EN 970:1997

S| CERTIFICA CHE LA SALDATURA DEL SAGGIO SOPRA CITATO E' STATA SOTTOPOSTA AD ESAME

VISIVO AL 100% ALLO STATO COME SALDATO IN ACCORDO ALLE UNI EN 970:1897.

ROSETT! N g A
R é‘r%?@ &
¢ yéua eer

W
/ & Solmi

note - remarks
No visible defects have been detected.
Non sono stati rilevati difetti visibili.
risultato - result X conforme - conforming ] non conforme - not cenforming
procedure / specifiche applicabili - applicable procedures / specifications
UNI EN 970 : 1997

Operatore - Operator Controllo Qualita’ - Quality Control Cliente - Client
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MOD15.0QC rev.1 del 20/04/08

VERBALE DI CONTROLLO VISIVO/DIMENSIONALE VDR N° 49-08
visual/dimensional inspection report
Y ROSETTIMARINO data:  06.12.2006
progefto  / cliente / ordine / commessa |/
project client PO job
disegno ! ITPN® fase I
dwg step

oggetto - item

Welding Procedure Qualification Record (WPQR) 49/06
Certificato di Qualifica di Procedimento di Saldatura (WPQR) 49/06

WE CERTIFY THAT THE SAMPLE ABOVE MENTIONED HAS BEEN SUBMITTED TO 100% VISUAL
EXAMINATION IN AS WELDED STATUS IN ACCORDANCE WITH UNIi EN 9701997

S! CERTIFICA CHE LA SALDATURA DEL SAGGIO SOPRA CITATO E' STATA SOTTOPOSTA AD ESAME
VISIVO AL 100% ALLO STATO COME SALDATO IN ACCORDO ALLE UNI EN 970:1997

ROSET T MARING/S.0.4

/ ’

noe - remarks
No visible defects have been detected.
Non sono stati rilevati difetti visibili.
risultato - resuit [X] conforme - conforming M non conforme - not conforming
procedure / specifiche applicabili - applicable procedures / specifications
UNIEN 970 : 1997

Operatore - Operator Controllo Qualita’ - Quality Control Cliente - Client
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prveiszone  +2%,34 = 4,78 v w0 ;
nATeRIAL  SKAMEESS STATNIESS STRRL ¥UsE 118878
COLD ‘ROLLED) PASSIVATED ) S
PEATH. ENDE SCUARE 3 e
== e RN - = = - ---WEXOHT=- - TOTAT LENGTR:
YOUR TPE G
S4ED3 2 2% 12,31
13 35727 53 852 330,00

RAW HMATERTAL
SECTRIC FURNACE + A.0.D FROW: ACERELAVA
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TRCHNOLUGIOALS
" | FLALTENING TEST: GOOD
FLAREING TR87:. Goob

RING EXPANDING TEST: GOOD

i !EEHLLURGI:CAL TEST L e e e
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Custormer; ROSETTI MARING Sp A.

Order :OH 20061849-255.068 Job 106414 Posiz /ltem n.:5000

Descr. 121.34x4 78

Heat n°/Pcs markmg 34693  Qta/Qty: 12 3

Protocoflo  : CTCERG200600005659 Certiﬁed True Copy * Issued 19/06/08

¥ rccortud)

CERTIFCATE
N. 1480085

® raccortubt
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T.TA. - TubacexTubos In

Riegiatis bilcctetl! dw:alyde, Tama 567 Fatla 188, ‘Halavt

INSPECTION CERTIFLOATE

BN 10304 31

[ cuszomer 8.%.%, PG ;

: STANDARE  ASTMVAGHE A/SAFL2w-04 ED. 64

ADDIT .SPEGS :31YR REY, 0 AND NAGE MR01.75.03

GRADE PPEL4 ~J18T

pIMENsIoNs :33.34 X 4 78

MAYERIAL  SEEMLESS STATNLESS STETL TUBE
COLP HOLLED: DASSTVATED:

1H8T

PI:.‘A.IK ENBS' SQUA.RE "CU'.E,

ST NO LESS THAN 27 d AT 3040,

ROSETT] MARINO

Conforme aliz spec.

Accerding to the spee. FBEL F 5 T )00 E

™UGF
UTSMD Sionoture Deta
thaneti . 04 (T8 yuge
R REVIEW " -
Ll WITNESS

BY 1OV sﬁnmEmsmmn

ﬁﬁﬁw@%gi W

RLTA
TrbdcEy” Tubas: inaxidablesﬁsa

Customer: ROSETTI MARINO S.p.A,

Order :OH 20061849 -255.06 Job 108A14 Posiz fitemn : 5 000

Descr, :21.34x4.78

Heat n°/Pcs. marking 34683 Qta/Qty: 12 3

Protocollo  : CTCERC200600005659 * Certified True Copy * Issued 19/06/08

¥ mccortud
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Bld. M, Herbettelaan 24
1078 Brussels (Belgium)
Tel: 322 822 98 00 Fax: 32 2 5200807

TVABIW: BE 401.918312
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M.V

METAL

Tk 1 23361 Soudo B

Message for FaX number : 13953343237
PLEASE USE OUR REF: €T 96921

13959343297 .
: Zig. BERIDLHCELLI

Fax
ATIN

CERTIFICAT - TESTRAPPGRI- TEST REPOQRT -
gliente : 110714

)

TTALSUDG 3.RK.L.
Uso Ordine @ Us FAY DEL 260794
Hra RiFP
Frodotto Fili pey 16

N® Produzionelcolata,lottioc.ecc)

1. Apalisi chinicadx) netallo depositato

2. Proprieta meccaniche

NR*® Re0,2 BRn A ¥ b
(5d}
672011 vzo 440 620 3b
)3, varie o
;
- Cont.Radia, Sald.d’angolo
GTEGL)

4. Canposizione chimica del £1lo(x)

c Hn 3i 3 F

HE

E7Z011 0,815 1,74 0,38 0.009 0,020

i

Tt s we -

No! certifichiama ehe 11 prodotto sopra

caratteristiche richieste della sua cla

WERKZEUGNIS - CERTIFICATO ~ CERTIFICAID
flualitd SpUpOYIG JOIL '

SFA S.9'ER 309 L
Classificazione
DIN 8556:% 56 X2CrMi 24 1EZ

Bimenzioni (mml)

2.4 x1809
a¥2611
* Valorl rilevati
Ualori tipicl
XU~ J Tratt.termico
Duratatl)-
00
Yalari tiplcl Osservaziont
Durezza - LY 5
Fﬁ HB HRC antgﬁ?_ wie T {,E ;f;f:\?\%i\!o S.\p-A-
- Tore alia .
Aggording to thg Spes, ApS 5.7
B Data
Data
Valeori tipict . Déﬁ?j[ 16.
¥y Ni Ho e H

23,52 13,55 0,107 0,108 0,043

Data @ 18/10/96

descritto risponde alle T, I & QA& Hogr

ssific.(Ultina edizione)
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