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) Programme

» What is NORSOK and the M-650 standard?

 History and development of the M-650 Standard
» QOverview of NORSOK M-650 qualification process
« User Experiences

 Future: Implications for the Offshore Industry




) What is NORSOK?

Norwegian Oil Federation of Norwegian
Industry Association Engineering Industries

Add Value and Reduce Cost,
Lead Time, and

Unnecessary Activities

Aims NORSOK > Norwegian Technology
1 Industry Initiative for the Standards Institution
Replace Individual Company Competitive Standing of the Administrated by
Specifications Norwegian Offshore Sector
Occur When International Version
Not Available l
Withdrawn When Superseded by
International Versions %
M630 M650
Material Data Sheets Qualification of Manufacturers

for Piping of Special Materials




| ) What is the NORSOK M-650 Standard?

* ‘Qualification of Manufacturers of Special Materials

— Qualification process to determine the competency of
manufacturers of special material grades to supply
products for use in the Norwegian oil & gas industry

« Main qualification requirements

— Capability, skill, and understanding to handle the
required material grade

— Adequate facilities and equipment

— Manufacture products with acceptable material
properties

Implemented Quallty I\/Ianagement System




) When is the standard used?

When required by the material data sheets in NORSOK
M630 — ‘Material Data Sheets for Piping’

» At discretion of the main contractor when material is ‘not
special’ but the component is critical

« Special materials defined as:
— Duplex Stainless Steels
 All Grades, Product Forms and Dimensions
— High Alloyed Austenitic Stainless Steels
 All Product Forms and Dimensions
— Nickel Base Alloys
« Castings
— Titanium and its Alloys
« Castings




"+ 1980’s saw increased use of ‘special materials’ in
the Norwegian offshore sector
— Superior properties at low design temperatures

— Suppliers manufacturing products outside their area
of expertise

— Components with unacceptable properties

— Project delays




} Sleipner West Project 1

* Pre-approval of
manufacturers at bidding S
stage ﬁ m

« Aims of process: [,

— Authenticate competent and it R
reliable manufacturers A

— Eliminate manufacturers Eﬁﬂmmgmm
unable to meet quality EEROE
requirements. mm@:“ a #

— Avoid delivery problems




) Sleipner West Project 2

Each manufacturer:

— Submit step by step process description and
manufacturing procedures

— Testing
» Charpy — Micrographic - Corrosion
— Visited to establish

 Sufficient competence and experience
» Adequate facilities and equipment




} NORSOK M-650 Rev 1

* Formalisation of Sleipner approval process

* Requirements:
— Sufficient understanding and experience
— Testing in accordance with the MDS

— Documented evidence of successful manufacture of
special materials
— Qualification allowance (general)
* Thickness + 25%
. Weight + 50%




) NORSOK M-650 Rev 2

“« Complete revision of standard

 Additional Requirements

— Additional testing requirements (informative only)
— Heat treatment furnace survey (ISO 10423 API 6A)

— Qua
— Qua
— Qua

ity Management System required (1ISO 9001)
ification Test Record to be produced
ification allowance (general)

» Thickness + 25%
« Weight G + 100% Max 250kg or if G>250kg all weights




} NORSOK M-650 Rev 3

Tightens up qualification process considerably

 Additional requirements
— Increased testing requirements (informative only)
— All testing 3" party witnessed (EN 10204:1991 3.1C)
— Qualification Test Record revised
— All qualifications valid for 5 years

— Heat treatment furnace temperature uniformity survey (ASTM
A991)

— Qualification allowance — new restrictions
 Thickness T + 10% below defined levels and T above them

« Weight G + 100% below defined levels and all above them




) Overview of NORSOK M-650 Process

. anufacturing
 Visit & Inspection

* Testing

Review & Resolution
Certification




} M-650 Process — Manufacturing

"+ Produced according to
Manufacturing Summary

 Following company QMS
and procedures

« Made by competent and trained personnel
« Evidence and document trail to back you up




) M-650 Process — Visit & Inspection

tandard requires visit by purchaser to assess:
— Facilities and equipment

— Quality Management System and the implementation
of procedures

— Competence, knowledge, and experience of personnel
and management
« Question and answer session

 End of visit: Minutes
» Detail facts of visit

« Document actions required to ensure manufacturer meets
qualification requirements

——

—




) M-650 Process — Testing

"+ Split into two categories

— Required by the MDS and must be passed in order to
gain qualification
— Required by the standard and is informative only

« Testing must be 3 party withessed
— EN 10204:2004 3.1C




) M-630 Process — Review and
' Resolution

"+ Resolution of outstanding problems:
— Testing
— QOutstanding actions from visit

« Quality Management System
» Process procedures

« Compilation of Qualification Test Record

* Review of process and record by purchaser




) M-650 Process — Certification

MDS-D44 Boss Qualification Test Aecord

QTR OTA. Ma.:
Qualification Test Record MOF-OTR-D44-B0S

ertificate: - i .

namedadaress’

Web page:

V a | I d O r e a rS Reference standard | NORSOK MESD Rav 2 - Qualiication of Manuachurers of Special Materials

NORSOK ME30 Rayv 4 — MDS-044 Rev 3
ASTM AP GA Appendiz H
Materal designafion | MDS-D44 Rav 3 - ASTM A 182 F51

— States: G
L] Manfacturing MS203 Rew 1 Hev. N 1

summary doe, No.:

 standard, material, product e e
and process T e

confractors:

» Tested thickness and weight —
e Qualified thickness and T h [ T

O nﬁ';ﬁrsr and Tast racord No. m?';l:l‘an' :ﬁ .-:z- fified Te:;ghm Duagj'sd
h L cwm:g ickiness icknass i welghl
We I g t &T:grgﬁ.}g 1%2% 1?3?3 al:;%’ls gf%lu
— Carry forward qualification / T e e
. L] facturer: Prapared by/Diata; Checked by/Date:
approval for future work in T |k e [~

The marufacturer and this OTR are evaluated and found fo be in compliance with the requirements of
MORSON M-650 for supply of the above lsted produats and malenals,

[ ] [ ]
r n This accaptance doas nof exemp! any purchaser from his respansibifty to ensure that ihis quatifcation is valid
for his progucts withi ihe esseniial variables of NORSOK M-650.

QualifisdiAceapted by jcompany name/address): Slgnatura/Date;




‘NORSOK do not approve or qualify manufacturers

 NORSOK do not maintain a central registry of qualified
manufacturers and do not intend to do so

 Increasing pressure to use qualified manufacturers

* Norwegian National Institute of Technology
— Started and maintain an independent central registry
— First QTR ~£800
— Subsequent QTR’s ~£500




National Institute of Technology
NORSOK M-650 Website

Teknologisk institutt

L]

Welcome to Horsok M-650 Qualified Manufacturers Database =

Uzing the Search key without defining any search criteria will give the complete list of
gualified manufacturers,

Under “Manufacturer™ the name of all qualified manufacturer will be found and search on
one af them will show the complete list of qualification hold by the actual manufacturer,

Under “Type of Material® and “Type of products™ wou will find the materialz and products
as defined in M-a&0,

Search in database
Manufacturer Type of Material Type of Product  MDS

All manufacturers M Al types M Allypesw AlltypeM
[ Search ][ Clear ]




—

Click here to download the complete datasource (excel must be installed)

Manufacturer | Country Web Type ?f Type of MDS Te.sted Qu?liﬁed Qua.liﬁed Date_of _ Dat? of
Address Material Product Thickness Thickness Weight Qualification Expiery
Faorging shop M Fuay [V 25 Cr Duplex 55 Forgings [Eg  |BO 62,5 M A Mar 2002 dhar 2007
Ef’tf:;gs and Sweden  |Nra 26CrDuplexss  |Foraings D54 [100 128 Mk fug 2000 fug 2005
Cast and Forge Denmark.  |F& 25 Cr Duplex 55 Fargings D& | 100 125 M Sept 1998 Sept 2003
Steel Forge Finland May 25 Cr Duplex 55 Fargings [l ] 62,5 200 Mar 2002 war 2007
Great Forge |celand Ay 25 Cr Duplex 55 Bars DE7 | 100 125 200 May 1999 May 2004
Huge Forge Germany  |MFA 25 Cr Duplex 55 Bars D&Y 100 125 200 Jul 1999 Jul 2004
Fittings Metherland (P& 25 Cr Duplex 55 Bars D&7 |&O 62,5 150 Ot 2003 Oct 2005
Stainless Forge France &y & i 55 Fargings R14 4a R7 100 Aug 2000 Aoz 2005
Flange Forging Paland MA 22 Cr Duplex 55 Fargings Ddd | 199 248 M B July 1999 July 2004
Stainless Cazting |taly Iy & o 55 Casting R1é 40 ] 180 M A Mow 2006
Foundry Shap Spain Iy & b 55 Casting R1a |100 125 a8 A& Az 2005
:;f;:g and Gresce [WEE 22 Cr Duplex 55 Casting D 100 125 R M & Sept 2003
Biz Cazting huztrian  |RSA 25 Cr Duplex 55 Casting DRé |40 RO 100 M & Jan 2005
Plate and Fipe Greenland (P& 22 Cr Duplex 55 Plates D45 110 12,5 R M Junzo0a
Heawy Plate Partugal  |PMSA 25 Cr Duplex 55 Plates DER |20 Z5 M MAh wars Z007

Click here to download the complete datasource (excel must be installed)




) User Experiences

Present

— Interest increase in run up to adoption of 3" revision
— Lack of pre-qualified manufacturers
— Qualification runs parallel with production

 Two camps
— Manufacturers and sub suppliers
— QOil companies and main contractors




} Manufacturers and sub suppliers

‘Experience
— Improvement on per project approval process
— Qualification process confusing, cumbersome and slow
— Qualifications come from multiple bodies with different views

« Developments

— Would like to see:
« Streamlined process
 Qualification process approval managed by independent body




) Oil companies and main contractors -
" Experience

eplaces several company standards with best industry
practice

Extended testing explores material property variations

Standard not taken seriously by some suppliers
— Subsequent use of unqualified sub suppliers

Issues with manufacturers

— Quality assurance systems too generalised

— Procedures not often dedicated to specific material grade

— Too willing to accept orders outside area of expertise

— Metallurgical knowledge lacking or dependent on one person

— Quality heat treatment systems and operations key to minimising
material property variations




) Oil companies and main contractors —
' Developments

"+ Possible adoption by other national or trans-
national bodies of the standard

— Aim of all NORSOK standards

 |Increased requirements
— More representative testing
— Informative testing may become mandatory




Future: Implications for the Offshore
Industry

“« M-650 adoption
— Norwegian companies operating in foreign waters are
starting to use the standard
— Rumoured non-Norwegian oil companies using the
standard in other waters
 |Increased demand for qualified manufacturers
— Larger pool of qualified manufacturers

— More certainty at bid stage of availability of competent
manufacturers of special materials

— Reduced delays at fabrlca’uon yards for contractors _




« Norwegian Standards

* National Institute of Technology - Norway

 Geoff B Associates
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