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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Requirements are defined in material datasheets and element datasheets, which can be used for
the specification and procurement of materials for piping systems. Common fabrication, welding,
inspection, examination and testing requirements of piping systems are covered by ISO 13703-3.

Local, national or regional regulations can also affect the specification of piping materials.

© IS0 2023 - All rights reserved v


https://standardsiso.com/api/?name=5adfa6c3be83c6b6a1a5a02ef46ed53c



https://standardsiso.com/api/?name=5adfa6c3be83c6b6a1a5a02ef46ed53c

INTERNATIONAL STANDARD

ISO 13703-2:2023(E)

Oil and gas industries including lower carbon energy —
Piping systems on offshore platforms and onshore
plants —

Part 2:
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Scope

5 document provides a set of common supplementary requirements for the’most freqy
erials in upstream oil and gas piping systems.

ng systems services:
category D, category M, normal and high pressure, according to ASME B31.3;
sour environments as defined in the [SO 15156 series:

E For the purposes of this document, ANSI/NACE"MRO0175 is equivalent to the ISO 15156
[/NACE MR0103 is equivalent to ISO 17945.

5 document does not provide guidelines for\material selection. The selection of suitable m|
ecific service including any necessary,additional material requirements remains the reg
he end user.

5 document does not cover requirerments related to:

sulfide stress cracking (SSE)\in corrosive petroleum refining environments included in |
non-metallic piping systems according to ASME B31.3 or the ISO 14692 series;

marine piping systéms, e.g. ballasting piping system, covered by classification rules;
subsea produGtion systems;

downholeéquipment;

tranSportation pipeline systems, including flowlines, designed in accordance with a
pipeline design code.

ently used

5 document is applicable to offshore and onshore productiom -facilities, processing and gas
liguefaction plants. The materials covered in this document are intended to be used in th

e following

series, and

aterials for
ponsibility

SO 17945;

Fecognized

Common requirements related to manufacture, inspection and procurement of piping and valve
parts are included in Annex A and Annex B, providing material datasheets and element datasheets,
respectively. These material and element datasheets can be applied for applications other than piping
systems, e.g. pressure vessels and pumps based upon assessment of the end user and conformance with
the selected design code for the relevant equipment. This document is not intended to limit the use of
alternative materials or grades within a referenced material standard. Where the use of alternative
materials/grades are considered appropriate, the end user is responsible for specifying any additional
requirements necessary to meet the design code or specification.
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO 3452 (all parts), Non-destructive testing — Penetrant testing

1SO 4499-2, Hardmetals — Metallographic determination of microstructure — Part 2: Measurement of WC

grain size

ISO 4499-
porosity, cd

ISO 4624, H
[SO 6892-1
IS0 9606, (
ISO 10474,
ISO 10684,

ISO 10893
seam of we

ISO 11970,

ISO 14732,
and autom

ISO 15156
environmer

ISO 15614
procedure

ISO 15614

T Hardmetals— Metatiographic determination of MICrosStructure — pPart 4 Characterisatl
rbon defects and eta-phase content

aints and varnishes — Pull-off test for adhesion
Metallic materials — Tensile testing — Part 1: Method of test at room temperature
Dualification testing of welders — Fusion welding
Steel and steel products — Inspection documents
Fasteners — Hot dip galvanized coatings

11, Non-destructive testing of steel tubes — Part 11: Automated ultrasonic testing of the
ded steel tubes for the detection of longitudinal and/or transverse imperfections

Specification and qualification of welding procedures. for production welding of steel casting

Welding personnel — Qualification testing of welding operators and weld setters for mechan
itic welding of metallic materials

(all parts), Petroleum and natural gasyindustries — Materials for use in H,S-contai
ts in oil and gas production

est — Part 1: Arc and gas welding of steels and arc welding of nickel and nickel alloys

n of

veld

S

zed

1ing

L1, Specification and qualificatidn yof welding procedures for metallic materials — Weldling

L5, Specification and qualification of welding procedures for metallic materials — Weldling

procedure fest — Part 5: Arc welding-of titanium, zirconium and their alloys

ISO 15614}7, Specification gud’qualification of welding procedures for metallic materials — Welgling
procedure fest — Part 7: Qverlay welding

ISO 17637, |Non-destructive testing of welds — Visual testing of fusion-welded joints

ISO 17781) Petrotewin, petrochemical and natural gas industries — Test methods for quality contrgl of
microstrucfure of ferritic/austenitic (duplex) stainless steels

ISO 17782, lnCtl Ul’Culll, IJCI‘:I ULI’lCHll’LUl’ uud llutul ul’gu.) l‘lldu-)l‘:l l‘CO SLI’ICIHC J[Ul LU“_/[UI llll.l‘:)/ USSCIIITICT t Of

manufacturers of special materials

[SO 27509,
ISO 28079,

[SO 6507-1,

Petroleum and natural gas industries — Compact flanged connections with IX seal ring
Hardmetals — Palmqvist toughness test

Metallic materials — Vickers hardness test — Part 1: Test method

ANSI/MSS SP-55, Quality standard for steel castings for valves, flanges, fittings, and other piping
components - visual method for evaluation of surface irregularities

ANSI/NACE TMO0284, Evaluation of pipeline and pressure vessel steels for resistance to hydrogen-induced

cracking
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ANSI/NACE MRO0175, Petroleum and natural gas industries — Materials for use in H,S-containing
environments in oil and gas production

API RP 934-A, Materials and fabrication of 2 1/4 Cr-1Mo, 2 1/4 Cr-1Mo 1/4 v, 3Cr-1Mo, and 3Cr-1Mo-1/4 V
steel heavy wall pressure vessels for high-temperature, high pressure Hydrogen service

API RP 934-C, Materials and fabrication of 1 1/4 Cr-1/2 Mo steel heavy wall pressure vessels for high-
pressure Hydrogen service operating at or below 825 degrees F (440 degrees C)

API Spec 5L, Specification for line pipe

API Ced 2 ACDA A L o d NG olol L d o] £ 1 = Aol 2 P £ : t
IO OTTCTITY, ZIyCTTUT UCTIC U IVICRC T UUSCU uttoy S JOT Ut ultd yus ur iy aita proauctiorr cquipTt en

ASNE B16.20, Metallic gaskets for pipe flanges

ASNE B16.34, Valves - Flanged, threaded and welding end

ASNIE B31.3, Process piping

ASNIE Boiler and pressure vessel code (BPVC), Section V: Nondestructive examination

ASNIE Boiler and pressure vessel code (BPVC), Section VIII, Division ¥ Rules for construction|of pressure
vesgels

ASNIE Boiler and pressure vessel code (BPVC), Section VIII, Digision 2: Alternative rules

ASNIE Boiler and pressure vessel code (BPVC), Section VIILDivision 3: Alternative rules for high pressure
vesgels

ASNIE Boiler and pressure vessel code (BPVC), Sectien IX: Welding and brazing qualifications
ASTM A20/A20M, Standard specification for genéral requirements for steel plates for pressure pessels

ASTM A29/A29M, Standard specification for’general requirements for steel bars, Carbon and alloy, hot-
wrdught

ASTM A105/A105M, Standard specification for Carbon steel forgings for piping applications
ASTM A106/A106M, Standard specification for seamless Carbon steel pipe for high-temperaturg service

ASTM A182/A182M, Standard specification for forged or rolled alloy and stainless Steel pipe flanges, forged
fittings, and valves and@arts for high-temperature service

ASTM A193/A193M;Standard specification for alloy-steel and stainless steel bolting for high t¢gmperature
or High pressure‘service and other special purpose applications

ASTM A194/A194M, Standard specification for Carbon steel, alloy steel, and stainless steel nuts for bolts
for high,pressure or high temperature service, or both

ASTM:A203/A203M, Standard specification for pressure vessel plates, alloy steel, Nickel

ASTM A216/A216M, Standard specification for steel castings, Carbon, suitable for fusion welding, for high-
temperature service

ASTM A217/217M, Standard Specification for Steel Castings, Martensitic Stainless and Alloy, for Pressure-
Containing Parts, Suitable for High-Temperature Service

ASTM A234/A234M, Standard specification for piping fittings of wrought Carbon steel and alloy steel for
moderate and high temperature service

ASTM A240/A240M, Standard specification for Chromium and Chromium-Nickel stainless steel plate, sheet,
and strip for pressure vessels and for general applications

©1S0 2023 - All rights reserved 3
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ASTM A269/A269M, Standard specification for seamless and welded austenitic stainless steel tubing for

general ser

vice

ASTM A276/A276M, Standard specification for stainless steel bars and shapes

ASTM A312/A312M, Standard specification for seamless, welded, and heavily cold worked austenitic
stainless steel pipes

ASTM A320/A320M, Standard specification for alloy-steel and stainless steel bolting for low-temperature

service

JADDDONL _Cot

ASTM A33
and other d

ASTM A33
temperatuf

P o £
P7TYO oo, oturraurT d-SpeTl)

: e £ ] P Idod ot ] od £ 1 £ £
lbublUllJUl QCUINTIICoos Uuriv vwwoiucu oL Tl lJllJCJUI ovw LCIIIIJCI uocurc oy
pplications with required notch toughness

1/A334M, Standard specification for seamless and welded Carbon and alloy-steel tubes for
e service

ASTM A335/A335M, Standard specification for seamless Ferritic alloy-steel pipe for'\high-tempera

service

ASTM A35
toughness t

ASTMA351

ASTM A35
containing

ASTM A3
stainless st

ASTM A36
ASTM A37
ASTM A38
ASTM A38
ASTM A40

ASTM A42
low-temper

ASTM A45
comparable

ASTM A47
pressure ve

0/A350M, Standard specification for Carbon and low-alloy steelcforgings, requiring n
esting for piping components

/A351M, Standard specification for castings, austenitic, for pressure-containing parts

2/A352M, Standard specification for steel castings, ferFitic and martensitic, for press
parts, suitable for low-temperature service

h8/A358M, Standard specification for electricsfusion-welded austenitic Chromium-Ni
bel pipe for high-temperature service and general applications

B, Standard specification for Zinc-coated (galvanized) steel overhead ground wire strand

), Standard test methods and definitions for mechanical testing of steel products

//A387M, Standard specification(forpressure vessel plates, alloy steel, Chromium-Molybden
B/A388M, Standard practicefor ultrasonic examination of steel forgings

B/A403M, Standard specification for wrought austenitic stainless steel piping fittings

D/A420M, Standard-specification for piping fittings of wrought Carbon steel and alloy stee
ature service

3/A453M, Standard specification for high-temperature bolting, with expansion coeffici
P to austenitic stainless steels

D/A479M, Standard specification for stainless steel bars and shapes for use in boilers and o
ssels

ice

fure

btch

lire-

ckel

for

Pnts

ther

ASTM A484/A484M, Standard specification for general requirements for stainless steel bars, billets, and

forgings

ASTM A488/A488M, Standard practice for steel castings, welding, qualifications of procedures and

personnel

ASTM A494/A494M, Standard specification for castings, Nickel and Nickel alloy

ASTM A508/A508M, Standard specification for quenched and tempered vacuum-treated Carbon and alloy
steel forgings for pressure vessels

ASTM A516/A516M, Standard specification for pressure vessel plates, Carbon steel, for moderate- and
lower-temperature service

© IS0 2023 - All rights reserved
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ASTM A564/A564M, Standard specification for hot-rolled and cold-finished age-hardening stainless steel
bars and shapes

ASTM A578/A578M, Standard specification for straight-beam ultrasonic examination of rolled steel plates
for special applications

ASTM A671/A671M, Standard specification for electric-fusion-welded steel pipe for atmospheric and lower
temperatures

ASTM A672/A672M, Standard specification for electric-fusion-welded steel pipe for high-pressure service

at moderate temperatures

AS
pre:

AS'T
valy

AS'T
pre:

AST
prej

AS'

AST
con

AST
indi

AST

AST
tub

AST

AST
stai

AST

AS'
fusi

AST

M A691/A691M, standard specification for Carbon and alloy steel pipe, electric-fusion-weld
isure service at high temperatures

M A694/A694M, Standard specification for Carbon and alloy steel forgings for pipe flang
es, and parts for high-pressure transmission service

M A696, Standard specification for steel bars, Carbon, hot-wrought or cold-finished, speciall
fsure piping components

M A703/A703M, standard specification for steel castings, creepsstrength enhanced ferrit
isure-containing parts, suitable for high temperature service

M A705/A705M, Standard specification for age-hardening stainless steel forgings

M A739, Standard specification for steel bars, alloy, hatz-wrought, for elevated temperature (
taining parts, or both

M A781/A781M, Standard specification for castings, steel and alloy, common requirements,
strial use

M A788/A788M, Standard specification for steel forgings, general requirements

M A789/A789M, Standard specification for seamless and welded ferritic/austenitic std
ng for general service

M A790/A790M, Standard-specification for seamless and welded ferritic/austenitic stainles

M A815/A815M, Standard specification for wrought ferritic, ferritic/austenitic, and
hless steel piping fittings

M A860/A860M, Standard specification for wrought high-strength ferritic steel butt-weldin

M A928/A928M, Standard specification for ferritic/austenitic (duplex) stainless steel p
bn welded with addition of filler metal

M .A957/A957M, Standard specification for investment castings, steel and alloy, common re

for

ed for high-

es, fittings,

quality, for

ic alloy, for

r pressure-

for general

inless steel

k steel pipe

martensitic

g fittings

fpe electric

juirements,

péneral industrial use

ASTM A960/A960M, Standard specification for common requirements for wrought steel piping fittings

ASTM A961/A961M, Standard specification for common requirements for steel flanges, forged fittings,
valves, and parts for piping applications

ASTM A962/A962M, Standard specification for common requirements for bolting intended for use at any

tem

perature from cryogenic to the creep range

ASTM A966/A966M, Standard practice for magnetic particle examination of steel forgings using

alte

rnating current

ASTM A985/A985M, Standard specification for steel investment castings general requirements, for
pressure-containing parts
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ASTM A988/A988M, Standard specification for hot isostatically-pressed stainless steel flanges, fittings,
valves, and parts for high temperature service

ASTM A995/995M, Standard specification for castings, austenitic-ferritic (duplex) stainless steel, for
pressure-containing parts

ASTM A1058, Standard Test Methods for Mechanical Testing of Steel Products — Metric

ASTM A1080/A1080M, Standard practice for hot isostatic pressing of steel, stainless steel, and related
alloy castings

ASTM A1 O /AINODNL __Cs 2 2 A £ £ il £ +1 ey Lo o 4 = = | I
OZ7TYTOO0ZT, oturraur d— SPCCTCUTIoN JoT — 1ngit ST Ity et pr CCIpTCUTIoNT 1tdr acrinty— artd ada ex

stainless steel bolting for special purpose applications

ASTM B124/B124M, Standard Specification for Copper and Copper Alloy Forging Rod, Bar, and.Shapes
ASTM B148, Standard specification for Aluminum-Bronze sand castings

ASTM B15/150M, Standard Specification for Aluminum Bronze Rod, Bar, and Shapes

ASTM B15[l/B151M, Standard specification for Copper-Nickel-Zinc alloy (Nickel-Silver) and Copper-Nickel
rod and bar

ASTM B1741/B171M, Standard specification for Copper-alloy plate and sheet for pressure veskels,
condensers| and heat exchangers

ASTM B265, Standard specification for Titanium and Titanium alloystrip, sheet, and plate

ASTM B338, Standard specification for seamless and welded Titanium and Titanium alloy tubes| for
condensers|and heat exchangers

ASTM B348, Standard specification for Titanium and Titanium alloy bars and billets

ASTM B343, Standard specification for seamless~and welded unalloyed Titanium and Titanium qlloy
welding fitfings

ASTM B366/B366M, Standard specification for factory-made wrought Nickel and Nickel alloy fittings
ASTM B36Y¥, Standard specification fdr Titanium and Titanium alloy castings
ASTM B38|, Standard specification for Titanium and Titanium alloy forgings

ASTM B42B, Standard Specification for Nickel-Iron-Chromium-Molybdenum-Copper Alloy Seamless Pipe
and Tube

ASTM B424, Standard Specification for Nickel-Iron-Chromium-Molybdenum-Copper Alloys Plate, Sheet,jand
Strip

ASTM B425p,Standard Specification for Nickel-Iron-Chromium-Molybdenum-Copper Alloys Rod and Barf

ASTM B443, Standard specification for Nickel-Chromium-Molybdenum-Columbium alloy and Nickel-
Chromium-Molybdenum-Silicon alloy plate, sheet, and strip

ASTM B444, Standard specification for Nickel-Chromium-Molybdenum-Columbium alloys (UNS N06625
and UNS N06852) and Nickel-Chromium-Molybdenum-Silicon alloy (UNS N06219) pipe and tube

ASTM B446, Standard specification for Nickel-Chromium-Molybdenum-Columbium Alloy (UNS N06625),
Nickel-Chromium-Molybdenum-Silicon alloy (UNS N06219), and Nickel-Chromium-Molybdenum-Tungsten
alloy (UNS N06650) rod and bar

ASTM BA499, Standard test method for measurement of coating thicknesses by the magnetic method:
nonmagnetic coatings on magnetic basis metals

ASTM B564, Standard specification for Nickel alloy forgings

6 © IS0 2023 - All rights reserved
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ASTM B571, Standard practice for qualitative adhesion testing of metallic coatings
ASTM B578, Standard test method for microhardness of electroplated coatings
ASTM B602, Standard test method for attribute sampling of metallic and inorganic coatings

ASTM B637, Standard specification for precipitation-hardening and cold worked Nickel alloy bars, forgings,
and forging stock for moderate or high temperature service

ASTM B705, Standard specification for Nickel-alloy (UNS N06625, N06219 and N08825) welded pipe

ASTM B733, Standard specification for autocatalytic {electroless) Nickel-Phosphorus coatings an metal

ASTM B834, Standard specification for pressure consolidated powder metallurgy Iron-Nickel{Chromium-
Molybdenum (UNS NO08367), Nickel-Chromium-Molybdenum-Columbium (Nb) (UNSCWNO6635), Nickel-
Chrpmium-Iron alloys (UNS N06600 and N06690), and Nickel-Chromium-Iron-Colimbium-Molybdenum
(UNS N07718) alloy pipe flanges, fittings, valves, and parts

ASTM B861, Standard specification for Titanium and Titanium alloy seamless,pipe

ASTM B862, Standard specification for Titanium and Titanium alloy weldéed pipe

ASTM C633, Standard test method for adhesion or cohesion strength,ef.thermal spray coatings
ASTM E8/E8M, Standard test methods for tension testing of metallic materials

ASTM E94/E94M, Standard guide for radiographic examindtion using industrial radiographic film
ASTM E112, Standard test methods for determining average grain size

ASTM E165/E165M, Standard practice for liquid penetrant testing for general industry
ASTM E186, Standard reference radiographs for heavy-walled (2 to 412 in. (50,8 to 114 mm)) stpel castings
ASTM E280, Standard reference radiogrdphs for heavy-walled (412 to 12 in. (114 to 305 mm)) steel castings
ASTM E446, Standard reference radiagraphs for steel castings up to 2 in. (50,8 mm) in thicknesf
ASTM F467/F467M, Standard.specification for nonferrous nuts for general use

ASTM F468/F468M, Standard specification for nonferrous bolts, hex cap screws, socket head fap screws,
and|studs for general use

ASTM F788/F788M,-Standard specification for surface discontinuities of bolts, screws, studs,|and rivets,
inch and metric seriés

ASTM F812,Standard specification for surface discontinuities of nuts, inch and metric series

ASTM £2829/F2329M, Standard specification for Zinc coating, hot-dip, requirements for application to
Carbémand alloy steel bolts, screws, washers, nuts, and special threaded fasteners

ASTM G28, Standard Test Methods for Detecting Susceptibility to Intergranular Corrosion in Wrought,
Nickel-Rich, Chromium-Bearing Alloys

ASTM G438, Standard test methods for pitting and crevice corrosion resistance of stainless steels and related
alloys by use of ferric chloride solution

EEMUA 234, 90/10 Copper nickel alloy piping for offshore applications
EN 10204, Metallic products — Types of inspection documents

EN 10228-4:2016, Non-destructive testing of steel forgings - Part 4: Ultrasonic testing of austenitic and
austenitic-ferritic stainless steel forgings
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MSS SP-93-2020, Quality standard for steel castings and forgings for valves, flanges, fittings, and other
piping components — Liquid penetrant examination method

MSS SP-147, Quality standard for steel castings used in standard class steel valves — sampling method for
evaluating casting quality

NORSOK M-650, Qualification of manufacturers of special materials

3 Term

s and definitions

For the pur
ISO and IE
ISO On

IEC El¢

3.1
austenitic
stainless sf

3.2

carbon st¢el

alloy of catbon and iron containing up to 2 % mass fraction carbon and up to 1,65 % mass frac
manganes¢ and residual quantities of other elements, except.those intentionally added in spe
quantities for deoxidation (usually silicon and/or aluminium)

Note 1 to eptry: Carbon steels used in the petroleum industiy usually contain less than 0,8 % mass frag
carbon.

3.3

end user

organizati¢pn that is responsible for the operation of an installation/facility and its component

piping, valye)

Note 1 to enftry: In the context of this doewntent, the end user is normally an oil and gas company.

3.4
low alloy s
steel cont3
mass fract

3.5

delas | dodel £all H de. P A b 1
PUSTS UL'UITLS UUCLCUIIITIIL, LITT TUTTUW 1115 LCT LS AU UCTIIIUIUILS dPpPly.
[ maintain terminology databases for use in standardization at the following addresses:

line browsing platform: available at https://www.iso.org/obp

ctropedia: available at https://www.electropedia.org/

stainless steel
eel whose microstructure at room temperature consists predominantly of austenite

teel
ining a total allgyiiig element content of less than 5 % mass fraction, or less than 10,
on chromiumgbut more than that specified for carbon steel (3.2)

manufact

organizati¢n, jncluding subcontractors, which carries out operations (e.g. forming, heat treatm
welding) thataffect the material properties of the finished product

rer

fion
rific

tion

e.g.

b %

ent,

3.6

nickel-based alloys
metallic material in which nickel is the major element

3.7

pilot casting
casting made and tested as part of the initiation and development of the production method such as
the first casting from a new or modified pattern produced using identical foundry practices as the
production castings it is intended to represent
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purchaser
organization that purchases a product from a manufacturer (3.5)

Note 1 to entry: A purchaser can be an oil and gas company, a contractor or a buyer.

3.9

stainless steel
steel containing 10,5 % mass fraction or more chromium, possibly with other elements added to secure
special properties

3.1
au
aus

3.1

enitic stainless steel type 304
Fenitic stainless steel (3.1) certified to meet both 304/304L properties

|

austenitic stainless steel type 316

aus

3.1
au
hig

31
au
hig

3.14
fery
fery

3.1
fery
fern

Not

3.1¢6

fery
fery

Fenitic stainless steel (3.1) certified to meet both 316/316L properties

D
enitic stainless steel type UNS S34565
ly alloyed austenitic stainless steel (3.1) alloys with SMYS > 450-MPa and PREN = 40

B
enitic stainless steel type 6Mo
ly alloyed austenitic stainless steel (3.1) alloys with 6 %Mo and PREN = 40,0

3
ritic-austenitic stainless steel type 22Cr duplex
itic-austenitic stainless steel alloys with 30,8:<"PREN < 40,0 and Cr = 19 % (by mass)

D
ritic-austenitic stainless steel type 25Cr duplex
itic-austenitic stainless steel alloyswith 40,0 < PREN < 48,0

b 1 to entry: Stainless steel type 25Cr duplex is often referred to as "super duplex".

D
ritic-austenitic stainless'steel type lean duplex
itic-austenitic stainless’steel alloys with PREN = 28

Note¢ 1 to entry: In thiS/document, stainless steel type lean duplex concerns UNS numbers S32003,[S32304 and
S82441.

4 |Abbreviated terms

AN$I American National Standards Institute

AOD argon oxygen decarburization

API American Petroleum Institute

ASTM American Society of Testing and Materials

ASME American Society of Mechanical Engineers

BPVC boiler and pressure vessel code
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CE

CLR
CSR
CTR
DN
EBW
EDS
EEA
FCAW
GTAW
EEMUA
EN
HAZ
HBW
HFW
HIC
HIP
HR
HRB
HRC
HV
HVAF
HVOF
ISO
LBW
MDS
MPCR
MPS
MSS
MT

10

carbon equivalent, , calculated as follows: (% C+% Mn /6 + (% Cr+% Mo+ % V) /5
+ (% Ni + % Cu) / 15), with chemical element concentration expressed in mass fraction

percent

crack length ratio
crack sensitivity ratio
crack thickness ratio

nominal diameter

electron beam welding

element data sheet

European Economic Area
flux-cored arc welding

gas tungsten arc welding
Engineering Equipment & Materials Users Association
European standard

heat-affected zone

Brinell hardness with Tungsten ball
high frequency welded
hydrogen-induced cracking

hot isostatic pressing

Rockwell hardness

Rockwell hardness, B scale
Rockwell hatdness, C scale
Vickers'hardness

high'velocity air fuel

high velocity oxygen fuel

trrterratiomat- Orgamnization for Stamdardization
laser beam welding

material data sheet

manufacturing procedure conformity record
manufacturing procedure summary
Manufacturers Standardization Society

magnetic particle testing
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NACE

NDT

NORSOK

NPS

oD

PED
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National Association of Corrosion Engineers
non-destructive testing

the Norwegian shelf’s competitive position
nominal pipe size

outer diameter

Pressure Equipment Directive (European Directive 2014/68/EU)

PRI

PSLJ
PT

PTA
PW

QL

QTR

RT

SAV
SAV
SM/
SM]
SSC
UNS
UT

VT

WwC

HT

VL
\W

(S

5

pitting resistance equivalent number, calculated as follows: (%Cr + 3,3 x%(

Mo + 0,5W)

+ 16 x %N), with chemical element concentration expressed in mass)fraction percent

product specification level
penetrant testing

plasma transfer arc welding

post weld heat treatment

quality level

qualification test record
radiographic testing

submerged arc welding
submerged arc longitudinally welded
shielded-metal arc welding
specified minimum'yield strength
sulfide stréss)cracking

unified numbering system
ultrasonic testing

visual testing

Tungsten carbide

Maotorial and alanaant dataochantc

5.1 General

IVIATCU I IdI dIIU VIVIIIUIIT UATtAdJII1IICT O

The material datasheets are collated in Annex A. Each MDS defines the requirements that supplement or
amend the referenced material standard or specification. The material shall be delivered in accordance
with the standard specification referenced in the MDS including any additional requirements specified
therein. Unless otherwise specified in the MDS, all the requirements of the referenced standard
specification shall be applied.

MDSs for welded parts specifying acceptance classes give weld joint quality factors ranging from 0,8
to 1,0 according to ASME B31.3. The required class shall be specified on the piping class sheet. The
purchase order shall specify acceptable class for each relevant item.

© IS0 2023 - All rights reserved
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The element datasheets are included in Annex B. Each EDS defines the requirements for special
processes and parts used in connection with manufacturing and/or assembly of piping and valves.
Processes and parts shall conform with the requirement specified in the EDS in Annex B.

5.2 Numbering system

Each MDS number consists of a one-letter prefix indicating the material type and a three-digit
sequential number. The following one-letter prefixes apply:

— C - carbon steels;

— D - feryritic austenitic stainless steels (duplex stainless steels);

— K- cotrper—nickel alloy 90-10 and other copper alloys including nickel-aluminium bronze;
— L - nickel alloyed steel;

— M - mdrtensitic stainless steel;

— N - nidkel-based alloys;

— R -highly alloyed austenitic stainless steels;

— S - augdtenitic stainless steels;

— T -titgnium;

— V- Cr pand Cr-Mo alloyed steels;

— X - high strength low alloy steels.

The supplementary suffix “S” is used to designate a material delivered in accordance with the MDS plus
the supplementary requirements for sour servicebut excluding HIC testing.

The suppldmentary suffix “SH” is used to designate a material conforming with the MDS including|the
supplemenitary requirements for sour service plus HIC testing and UT examination, where applicable to
the material and product form.

An MDS ddsignated with supplementary suffix “S” or “SH” also satisfies all the MDS requirementy for
general, ngn-sour service.

The suppldmentary suffix “K<s used to designate material suitable for hydrogen service at elevated
temperatufe.

The supplegmentary stffix “L” is used to designate material with lower impact testing temperature than
the origingl MDS.

The EDS nTmber consists of the three-letter prefix “EDS” and a two-digit sequential number.

5.3 Deviations to ASME B31.3

The use of the MDSs in this document can result in deviations from ASME B31.3. All identified deviations
have been carefully considered and are regarded as industry standard. The following deviations are
identified:

— the thickness for requiring impact testing is specified to be 26 mm;
— if sub-size Charpy V-notch impact test specimens are used, the test temperature is not reduced;

NOTE1 Instead of reduction in test temperature, the specified absorbed energy value is increased compared
to ASME B31.3, and the reduction factors for sub-size specimens are modified to be: 7,5 mm - 5/6 and 5 mm - 2/3.
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eddy current testing is accepted as replacement for spot radiography of longitudinal welds in type

6Mo stainless steel pipes for wall thickness less than 4,0 mm;

thin walled (thickness up to 7,11 mm) longitudinal welded pipes in type 6Mo are accepted in the as

welded condition, provided the plate material used is solution annealed.

HFW pipe according to API Spec 5L is allowed as an equal alternative to SAWL with
ultrasonic and/or electromagnetic testing of the weld.

automated

In general, the MDSs have supplementary requirements beyond the product standard to ensure a safe

use

of the material grades.

5.4

M
sel
ad

a)

b)

5.5

Thd
eve
sery

ASN
imp
sha
ene

High pressure systems according to ASME B31.3

cted piping materials have been included in Clause A.3. The following requirements
d to the high pressure MDSs:

ai(jrials for high pressure systems shall conform to the requirements in ASME-B31.3

All pipe and fittings shall be in heat-treated condition, i.e. normalized, normalized and
quenched and tempered, annealed or solution annealed.

Impact test specimens shall be oriented in the transverse direction, where possible, §
values shall be aligned with ASME B31.3.

Impact testing at -46 °C is included with reduction factors for sub-size specimens: 7,5 m
5mm-2/3.

Ultrasonic testing of base material of longitudinalwelded pipes for longitudinal defects,
Ultrasonic testing of forgings with thickness:above 50 mm as described in 5.5.

NDT of the pipe base material is carried-@ut according to ASME BPVC VIII Div. 3 instead o
to ASME B31.3.

Parts designed to ASME BPVC VIII Div. 2

material test requirements,of parts shall be in accordance with BPVC VIII Div. 2 for press
h if the part is intended to~be used in piping systems assembled according to ASME B3
yice or another code with less stringent requirements than the actual design code for the|

IE BPVC VIII Div.2 specifies that carbon steel and low alloyed steel must be impact test
act test specimens may be oriented longitudinally and transverse, respectively, provid
be and size_of part permit the removal of transverse specimens. The minimum absorl
rgy requirement is made dependent of SMYS and section thickness.

All

parts\designed to ASME BPVC VIII Div. 2 shall be ultrasonically tested if the section t

50 llnm or above in nominal thickness.

MDSs for
have been

tempered,

nd energy

m - 5/6 and

f according

ure design
1.3 normal
parts.

ed and the
bd that the
bed impact

hickness is

The MDSs listed in Annex A are not considered in conformance with the requirements of ASME BPVC
VIII Div. 2.

5.6 Qualification of manufacturers to ISO 17782 or NORSOK M-650

Existing qualifications signed off in conformance with ISO 17782 or NORSOK M-650 with test scope
and requirements to other user specifications or standards, such as NORSOK M-630, IOGP S-563, or
[0SS P201-1, IOSS P201-2 and I0SS P201-3 are permitted subject to end user’s acceptance. Production
testing shall be carried out in according with the MDSs in this document.
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5.7 Machining of valves or valve parts from bar

When allowed by the product standard specification, hollow cylindrically shaped parts, including
valve bodies with weld-end or integral flanges, and pressure-controlling parts of valves, may be
manufactured from cylindrically shaped bars, provided the requirements in the relevant MDS are met

in full.

5.8 NDT of piping and valves

Where MDSs specify NDT requirements, these requirements describe the minimum level of NDT that

shall be pe

NDT of fal
document.

Additional

sheet or plyirchase order documentation. For details of any additional NDT requirements for fini
or piping assembly, reference shall be made to the applicable valve specification or pipi

valve part:
fabrication

Where the
apply. At 1

specified. If defects outside the acceptance criteria are detected, two-0t more items from the samsé

shall be teq
5.9 Pilo

5.9.1 Ge

The castin
accordancg

The pilot
approval. A
requireme

5.9.2 M4

A new pilg

given in Taple 1.

ricated piping systems are covered by ISO 13703-3 and not included in the MDSs in

NDT can be required for valve parts when this is specified by the purchaser,in‘the valve

specification.

MDS does not specify additional NDT requirements, the relevant material standard s
bast one item per lot shall be examined if a frequency of inspection less than 100 9

ted. If any of these two tests fails, all items in the lot shalDbé examined.
L castings

neral

b foundry/manufacturer shall produce a pilot casting prior to the production of casting
with MSS SP-147.

fasting may be taken from the-firSt production order of castings, subject to purch
Lcceptance of a production casting as pilot casting shall require that NDT conforms with

terial qualification ranges for pilot castings

t casting shall be\produced when the casting material is outside the qualification rar

Table 1 — Pilot casting material qualification ranges

his

ata

hall
0 is
lot

5, in

hser
the

hts for pilot casting and all testing specified in the MDS for production casting shall be mt.

ges

Pilot casti

ng material type Qualification range for pilot casting material

Carbon ste

h

1 All grades of carbon steel and low alloyed steel

Low-alloy steel

All grades of carbon steel and low alloyed steel

Martensitic stainless steel

All grades of martensitic stainless steel

Austenitic stainless steel

All grades of austenitic stainless steel except super
austenitic including 6Mo and Nickel-based alloys

22Cr and 25Cr duplex stainless steel

All grades of 22Cr and 25Cr duplex stainless steel

6Mo or super austenitic stainless steel

All grades of 6Mo and super austenitic stainless steel

Nickel-based alloys

All nickel-based alloys

Titanium (un-alloyed)

All un-alloyed grades of titanium

Nickel-Aluminium bronze

All grades of Nickel-Aluminium bronze

14
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5.9.3 NDT of pilot castings
All pilot castings shall be evaluated by the foundry/manufacturer prior to any weld repairs.

After preparing/dressing the surface, all accessible internal and external surfaces of the pilot casting
shall be inspected by VT, RT and PT or MT. Defects that can lead to masking of any possible volumetric
defects shall be repaired prior to RT. The repair may involve grinding and welding. If welding is
performed, the excavations shall be tested, documented by photographs and mapped with actual
dimensions.

The extent of volumetric testing shall be in accordance with the applicable MDS. The acceptance criteria
sha[Tbe as stated in the applicable MDS, unless agreed otherwise with the end User.

Dimensional inspection shall be in accordance with the casting design drawing.

A pjlot casting that fails to conform with the requirements of the MDS shall be rejected ¢r repaired
to fhe extent found acceptable to foundry/manufacturer and end user. Corrective actiops shall be
impglemented by the foundry/manufacturer. If deemed necessary, a new pilet casting shall pe made to
confirm effectiveness of the corrective actions.

Upan completion of all required testing, the documentation for the pilot casting shall be regtained and
be gvailable for review at the casting foundry/manufacturer.

5.10 Ferritic-austenitic stainless steels

The compositional and microstructural requirements including ferrite content and acceptafce criteria
for Intermetallic phases and precipitates in parent material and welds are specified in accorflance with
[SO[17781. Conformance with ISO 17781 is considefed fulfilling the microstructural requirements of
[SO[15156-3.

NOTE For the purposes of this document, ANSI/NACE MRO0175 is equivalent to ISO 15156-3.

5.11 Mechanical testing

Tenfkile testing shall be carried out in accordance with the referenced standard specificatfions in the
respective MDS as included in Anhex A. Where testing to ASTM A370 is specified, testing in accordance
with ISO 6892-1 is considered.equivalent and thereby also acceptable. The elongation shall b¢ measured
and| reported in accordance/with the selected tensile test standard ASTM A370 or ISO 892-1. For
spefimens according tp-ASTM A370, the gauge length shall be 50 mm as far as is practically ppssible. For
spefimens according to-1SO 6892-1, test specimens with proportional gauge length shall be psed. Since
ASTM A370 and 1S0y6892-1 have different gauge length, the specified minimum required elopgation “A”
shal|l apply as relévant for each applicable standard.

Impact testing shall be carried out in accordance with the referenced standard specificatfions in the
respective-MDS as included in Annex A. Where testing to ASTM A370 is specified, testing in accordance
with 150.148-1 using a striker radius of 8 mm is considered equivalent and thereby also accgptable.

The impact test temperature for carbon steel and duplex stainless steels is in general specified to be
—46 °C. A lower test temperature may be used by applying the specified minimum absorbed energy,
unless otherwise agreed with the end user (equipment user).

Hardness testing shall be performed in conformance with the methods described in the MDS in Annex A
and EDS in Annex B, as applicable. The use of alternative methods permitted by the product standard
and use of conversion tables or other correlations for individual materials shall be approved by the end
user (equipment user). In case of dispute, the hardness scale stated in the MDS or EDS shall prevail. The
use of portable hardness testing methods shall be approved by the end user (equipment user).
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A.1 Gen,

ral

Annex A
(normative)

Material datasheets

This annex
and Table

include ref
and Clause

lists the material datasheets. Table A.1 provides a list of MDSs for normal pressure.ser
A.2 provides a list of MDSs for high pressure service according to ASME B31.3./The ta
brence to MDS numbers. Clause A.2 contains the MDSs to which reference is made|in Table
[A.3 contains to the MDSs to which reference is made in Clause A.3.

Table A.1 — List of material datasheets for normal pressure service

Vice
bles
[A.1

Type of mgterial Material standard and grade(s) Product form MDS No. 2 MDS
Rey.
Non-impagt tested carbon|ASTM A106/A106M grade B Seamless pipes Ccoo1 1
steel type P35 API Spec 5L grade B PSL1
ASTM A672 grade C60, C65, C70 Welded pipes C002 1
API Spec 5L grade B PSL1
ASTM A234/A234M grade WPB, Wrought fittings €003 1
WPBW
ASTM A105/A105M Forgings C004 1
ASTM A516/A516M grade 60, 65, 70 Plates C005 1
ASTM A216/A216M grade WCB, WCC |Castings C006 1
ASTM A696 grade B, C Bars Cc007 1
ASTM A105/A105M
Impact tesjted (-46 °C) ASTM A333/A333M grade 6 Seamless pipes C101 1
carbon stelel type 235LT,
42KSI, 52KSI, 60KSI and
65KSI
ASTM A671/A671M grade CC60, CC65, |Welded pipes C102 1
CC70
ASTM A420/A420M grade WPL 6, Wrought fittings C103 1
WPL6W
ASTM A350/A350M grade LF2 and LF6 |Forgings C104 1
ASTM A516/A516M grade 60, 65, 70 Plates C105 1
ASTM A352/A352M grade LCC Castings C106 1
ASTM A696 grade B, C Bars C107 1
ASTM A350/A350M grade LF2, LF6
API Spec 5L grade X42, X52 Seamless pipes Cc201 1
API Spec 5L grade X42, X52 SAWLor |Welded pipes C202 1
HFW
ASTM A860/A860M WPHY 42, WPHY |Wrought fittings €203 1
52
ASTM A694/A694M grade F42, F52 Forgings C204 1
a2 The MDS number may also have a suffix with additional requirements for certain services as described in 5.2.
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Table A.1 (continued)
Type of material Material standard and grade(s) Product form MDS No. 2 MDS
Rev.
API Spec 5L grade X60, X65 Seamless pipes C211 1
API Spec 5L grade X60, X65 SAWL or  |Welded pipes C212 1
HFW
ASTM A860/A860M grade WPHY 60, |Wrought fittings C213 1
WPHY 65
ASTM A694/A694M grade F60, F65 Forgings C214
Ferjritic-austenitic ASTM A790/A790M grade UNS S32003,|Seamless pipes D101
stajinless steel type lean |[S32304, S82441
duplex
ASTM A928/A928M grade UNS S32003, | Welded pipes D102 1
S32304, S82441
ASTM A815/A815M grade UNS S32003,| Wrought fittings D103 1
S32304, S82441
ASTM A182/A182M grade F68 Forgings D104 1
(S32304)
ASTM A240/A240M grade UNS Plates D105 1
S$32003, S32304, S82441
ASTM A276/A276/A479/A479M gradeé ‘{Bars D107 1
UNS S32003, S32304, S82441
ASTM A182/A182M grade F68
(S32304)
ASTM A789/A789M grade.UNS S32003, | Tubes D108 1
S32304, 582441
Ferlritic-austenitic ASTM A790/A790M grade UNS S31803,|Seamless pipes D141 1
stajinless steel type 22Cr |UNS S32205
Duplex
ASTM A928/A928M grade UNS S31803,| Welded pipes D142 1
UNS S32205
ASTM A815/A815M grade UNS S31803,| Wrought fittings D143 1
UNS'S32205
ASTM A182/A182M grade F51 Forgings D144 1
(S31803), F60 (S32205)
ASTM A240/A240M grade UNS Plates D145 1
S$31803, UNS S32205
ASTM A995/A995M grade 4A (UNS Castings D146 1
]92205)
ASTM A276/A276M/A479/A479M Bars D147 1
grade UNS S31803, UNS S32205
ASTM A182/A182M grade F51
(S31803), F60 (S32205)
ASTM A789/A789M grade UNS S31803, | Tubes D148 1
UNS S32205
ASTM A988/A988M grade UNS HIP products D149 1
S$31803, 532205
Ferritic-austenitic ASTM A790/A790M grade UNS S32550,|Seamless pipes D251 1
stainless steel type 25Cr [S32750, S32760
Duplex
ASTM A928/A928M grade UNS S32550, | Welded pipes D252 1
S$32750, S32760
a2 The MDS number may also have a suffix with additional requirements for certain services as described in 5.2.
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Table A.1 (continued)
Type of material Material standard and grade(s) Product form MDS No. 2 MDS
Rev.
ASTM A815/A815M grade UNS S32550,| Wrought fittings D253 1
$32750, S32760
ASTM A182/A182M grade F53 (UNS Forgings D254 1
S32750), grade F55 (UNS S32760),
grade F61 (UNS S32550)
ASTM A240/A240M grade UNS Plates D255 1
$32556-532750,-532760
ASTM A995/A995M grade 6A (UNS Castings D256 il
]93380), grade 5A (UNS J93404)
ASTM A276/A276M/A479/A479M Bars D257 1
grade UNS S32550, S32750 and S32760
ASTM A182/A182M grade F53 (UNS
S32750), grade F55 (UNS S32760),
grade F61 (UNS S32550)
ASTM A789/A789M grade UNS S32550, | Tubes D258 1
S32750, S32760
ASTM A1082/A1082M grade UNS Studs, bolts and D259 1
S32750, S32760 (strain hardened) nuts
ASTM A1082/A1082M grade UNS Studs, bolts and D260 1
S32750, S32760 (solution annealed) nits
ASTM A988/A988M grade UNS HIP products D269 1
§32750, S32750, S32505
Copper-ni¢kel 90-10 EEMUA 234 grade 7060X Seamless pipes and |K101 1
tubes
EEMUA 234 grade 7060X Welded pipes K102 1
EEMUA 234 grade 7060X Wrought fittings K103 1
EEMUA 234 grade 7060X Flanges K104 1
ASTM B171/B171M grade UNS C70600 |Plates and sheets  |K105 1
ASTM B151/B151M grade C70600 Bars and rods K107 1
Aluminium bronze ASTM-B124/B124M grade C63000 Forgings K114 1
ASTM B148 UNS grade C95800 Castings K116 1
ASTM B150/B150M grade UNS C63200 [Bars and rods K117 1
Nickel allﬂyed steel, type-~{ASTM A333/A333M grade 3 Seamless pipes L101 1
3,5 % Nickel
ASTM A671/A671M grade CFE 70 Welded pipes L102 1
ASTM A420/420M grade WLP3, Wrought fittings L103 1
WLP3W
ASTM A350/A350M grade LF3 Forgings L104
ASTM A203/203M grade D, E Plates L105
ASTM A352/A352M grade LC3 (UNS  |Castings L106
J31550)
ASTM A334/A334M grade 3 Tubes L108
Martensitic stainless ASTM A182/A182M grade F6A Forgings M104 1
steel
ASTM A217/217M grade CA15 (UNS Castings M106 1
J91150)
a2 The MDS number may also have a suffix with additional requirements for certain services as described in 5.2.
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Table A.1 (continued)
Type of material Material standard and grade(s) Product form MDS No. 2 MDS
Rev.
ASTM A276/276M/ASTM A479/479M |Bars M107 1
grade 410 (UNS S41000)
ASTM A276/276M grade 420 (UNS Bars M127 1
S42000)
. L. ASTM A705/705M grade 630 (UNS Forgings M604 1
Martensitic precipita- $17400)
tion-hardened stainless
stebl ASTM A564/564M grade 630 (UNS | Bars Mo607 1
S$17400)
Nidkel-based alloys ASTM F467/F467M / ASTM F468/ Studs, bolt and nuts | N100S 1
F468M grade UNS N06625
ASTM B444 grade UNS N06625 Seamless pipes and ) N101S 1
tubes
ASTM B705 grade UNS N06625 (joint |Welded pipes N102S 1
quality factor 0,8/0,85)
ASTM B366/B366M grade UNS Wrought fittings N103S 1
N06625
ASTM B564 grade UNS N06625 Forgings N104S
ASTM B443 grade UNS N06625 Plates N105S
ASTM A494/494M grade CW6MC; Castings N106S
CX2MW
ASTM B446 grade UNS N06625 Bars N107S
ASTM B834 grade UNS NO6625 HIP products N109S
ASTM B705 grade UNS'N06625 (joint |Welded pipes N112S
quality factor 1,0)
ASTM B423 grade UNS N08825 Seamless pipes and |N141S 1
tubes
ASTM B705 grade UNS N08825 Welded pipes N142S 1
ASTM-B366/B366M grade UNS Wrought fittings N143S 1
N08825
ASTM B564 grade UNS N08825 Forgings N144S 1
ASTM B424 grade UNS N08825 Plates N145S 1
ASTM A494/A494M grade CUSMCuC |Castings N146S 1
ASTM B425 grade UNS N08825 Bars and rods N147S 1
API Std 6ACRA UNS N07718 Gr. 120K  |Studs, bolts and N210S 1
nuts
Nidkel-based alloys
API std 6ACRA grade UNS N07718 Gr. |Bars N217 1
120K, 140K, 150K
Austenitic stainless steel |[ASTM A312/A312M grade UNS Seamless pipes R111 1
type 6Mo S31254, UNS N08367, N08926
ASTM A358/A358M grade UNS Welded pipes R112 1
S31254, UNS N08367, N08926
ASTM A403/A403M grade UNS Wrought fittings R113 1
S31254,N08367,N08926
ASTM A182/A182M grade F44 (UNS Forgings R114 1
S31254), F62 (UNS N08367), UNS
N08926
B462 Gr. UNS N08926
a2 The MDS number may also have a suffix with additional requirements for certain services as described in 5.2.
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Table A.1 (continued)
Type of material Material standard and grade(s) Product form MDS No. 2 MDS
Rev.
ASTM A240/A240M UNS S31254, Plates R115 1
N08367, N08926
ASTM A351/A351M grade CK-3MCuN, |Castings R116 1
CN-3MN
ASTM A276/A276M/A479/A479M UNS |Bars R117 1
S31254,N08367, N08926
ASTM182, grade F44 (UNS S31254),
grade F62 (UNS N08367)
ASTM A269/A269M UNS S31254, Tubes R118 1
N08367, N08926
ASTM A988/A988M UNS S31254, HIP products R119 1
N08367
Austenitic|stainless steel |ASTM A312/A312M UNS S34565 Seamless pipes R211 1
type UNS §34565
ASTM A358/A358M UNS S34565 Welded pipes R212 1
ASTM A403/A403M WP UNS S34565 |Wrought fittings R213 1
ASTM A182/A182M grade F49 Forgings R214 1
ASTM A240/A240M UNS S34565 Platés R215 1
ASTM A276/A276M/A479/A479M UNS 4Bars R217 1
S34565
ASTM A988/A988M UNS S34565 HIP parts R219 1
Austenitic|precipita- ASTM A453/A453M grade 660UNS Studs, bolts and S100 1
tion-hardgned stainless [S66286) nuts
steels
Austenitic|stainless steel |ASTM A312/A312M grade TP316 Seamless pipes S101 1
type 316
ASTM A312/A312M grade TP316 Welded pipes $102 1
ASTM A358/A358M grade 316
ASTM A403/A403M grade WP316 Wrought fittings S103 1
ASTFM.A182/A182M grade F316 Forgings S104 1
ASTM A240/A240M grade 316 Plates S105 1
ASTM A351/A351M grade CF3M, CF8M |Castings S106 1
ASTM A276/A276M/A479/A479M Bars S107 1
grade 316
ASTM A269/A269M grade 316 Tubes S108 1
ASTM A194/A194M grade 8M Nuts S109 1
ASTM A320/A320M grade B8M Studs, bolts, screws |S109 1
Austenitic stainless steel |ASTM A312/A312M grade TP304 Seamless pipes S201 1
type 304
ASTM A312/A312M grade TP304 Welded pipes S202 1
ASTM A358/A358M grade 304
ASTM A403/A403M grade WP304 Wrought fittings S203 1
ASTM A182/A182M grade F304 Forgings S204 1
ASTM A240/A240M grade 304 Plates S205 1
ASTM A351/A351M grade CF3, CF8 Castings S206 1
a2 The MDS number may also have a suffix with additional requirements for certain services as described in 5.2.
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Table A.1 (continued)
Type of material Material standard and grade(s) Product form MDS No. 2 MDS
Rev.
ASTM A276/A276M/A479/A479M Bars S207 1
grade 304
ASTM A269/A269M grade 304 Tubes S208
Austenitic stainless steel, |[ASTM A312/A312M grade TP321, Seamless pipes S301
stabilized grade TP347
ASTM A312/A312M / ASTM A358/ Welded pipes S302 1
A350M grade TP521, TP347
ASTM A403/A403M grade WP321, Wrought fittings S303 1
WP347
ASTM A182/A182M grade F321, F347 |Forgings S304 1
ASTM A240/A240M grade 321, 347 Plates S305 1
ASTM A351/A351M grade CF8C Castings S306 1
ASTM A276/A276M / ASTM A479/ Bars S307 1
A479M grade 321, 347
ASTM A269/A269M grade TP321, Tubés S308 1
TP347
ASTM A312/A312M grade TP321H, Seamless pipes S321 1
TP347H
ASTM A312/A312M / ASTM A358) Welded pipes S322 1
A358M grade TP321H, TP347H
ASTM A403/A403M grade WP321H, Wrought fittings S323 1
WP347H
ASTM A182/A182M-grade F347H, Forgings S324 1
F321H
ASTM A240/A240M grade 321H, 347H |Plates S325
ASTM A479/A479M grade 321H, 347H |Bars S327
Augtenitic stainless steel, |ASTM\A182/A182M grade F XM-19 Forgings S404
20Q-series (UNS:S20910)
ASTM A276/A276M / ASTM A479/ Bars S407 1
A479M grade XM-19 (UNS S20910)
Tithnium ASTM B861 grade 2 Seamless pipes T101 1
grade 2
ASTM B862 grade 2 Welded pipes T102 1
ASTM B363 grade WPT2/WPT2W Wrought fittings T103 1
ASTM B381 grade F2 Forgings T104 1
ASTM B265 grade 2 Plates T105 1
ASTMB67 gvar‘n C2 f‘aci—ingc T106 1
ASTM B348 grade 2 Bars T107 1
ASTM B338 grade 2 Tubes T108 1
1%Cr 2Mo alloy steel ASTM A335/A335M grade P11 Seamless pipes V101 1
ASTM A691/A691M grade 1% Cr Welded pipes V102 1
ASTM A234/A234M grade WP11 Wrought fittings V103 1
ASTM A182/A182M grade F11 Forgings V104 1
ASTM A387/A387M grade 11 Plate V105 1
ASTM A217/A217M grade WC6 Castings V106 1
ASTM A739 grade B11 Bars V107 1
a2  The MDS number may also have a suffix with additional requirements for certain services as described in 5.2.
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Table A.1 (continued)
Type of material Material standard and grade(s) Product form MDS No. 2 MDS
Rev.
2%Cr 1Mo alloy steel ASTM A335/A335M grade P22 Seamless pipes V201 1
ASTM A691/A691M grade 2% Cr Welded pipes V202 1
ASTM A234/A234M grade WP22 Wrought fittings V203 1
ASTM A182/A182M grade F22 Forgings V204 1
ASTM A387/A387M grade 22 Plate V205 1
ASTMAZTFAZT M grade WES €astings Y206 t
ASTM A739 grade B22 Bars V207 1
High strength low alloy |ASTM A320/A320M grade L7, L7M, L43 |Studs, boltsand ~ |X100 1
steel ASTM A194/A194M grade 7, 7M nuts (HDG)
ASTM A320/A320M grade L7, L7M, L43 |Studs, bolts and X109 1
ASTM A194/A194M grade 7, 7M L‘ggie%’)l“k orun-
ASTM A193/A193M grade B7, B7M Studs, bolts and X110 1
ASTM A194/A194M grade 2H, 2HM E‘ggie(%l“k Nl
ASTM A193/A193M grade B7, B7M Studsybolts and X120 1
ASTM A194/A194M grade 2H, 2HM | P8LHDG)
ASTM A788/A788M grade AISI 4140 Forged clamp X124
ASTM A29/A29M grade 4140 Bars X127
ASTM A508/A508M grade 22 Forged clamp X134

a2 The MD} number may also have a suffix with additional requitements for certain services as described in 5.2.

Table A.2 — List of material datasheets for high pressure service according to ASME B31.3

Type of m3terial Material standard-and grade(s) Product form MDS No.2 |MDS
Rey.

Impact tesjted (-46 °C) API Spec 5Ligrade X42, X52 Seamless pipes C221 1
carbon steel type 42KS1, [, q1\ AB60/A860M WPHY 42, WPHY |Wrought fitti C223 1
52KSI, 60KSIand 65KSI ¢, / ’ rought tHnes

ASTM A694/A694M grade F42, F52 Forgings C224

API Spec 5L grade X60, X65 Seamless pipes C231

ASTM A860/A860M WPHY 60, WPHY |Wrought fittings €233

65

ASTM A694/A694M grade F60, F65 Forgings C234
Ferritic-aystenitic ASTM A790/A790M grade UNS S31803, | Seamless pipes D111
stainless steel type 22Cr |UNS S32205
Duplex

ASTM A928/A928M grade UNS S31803, | Welded pipes D112 1

UNS S32205

ASTM A815/A815M grade UNS S31803, | Wrought fittings D113 1

UNS S32205

ASTM A182/A182M grade F51 Forgings D114 1

(S31803), F60 (S32205)

ASTM A995/A995M grade 4A (UNS Castings D116 1

]92205)

a2  The MDS number may also have a suffix with additional requirements for certain services as described in 5.2.
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Type of material Material standard and grade(s) Product form MDS No.2 |MDS
Rev.
ASTM A276/A276M/A479/A479M Bars D117 1
grade UNS S31803, UNS S32205
ASTM A182/A182M grade F51
(S31803), F60 (S32205)
ASTM A789/A789M grade UNS S31803, | Tubes D118 1
UNS S32205
ASTM A988/A988M grade UNS HIP products D119 1
$31803, 532205
Ferlritic-austenitic ASTM A790/A790M grade UNS S32550,|Seamless pipes D21t 1
stajinless steel type 25Cr |S32750, S32760
Duplex
ASTM A928/A928M grade UNS S32550, | Welded pipes D212 1
S32750, S32760
ASTM A815/A815M grade UNS S32550,| Wrouglht fittings D213 1
$32750, S32760
ASTM A182/A182M grade F53 (UNS Forgings D214 1
S$32750), grade F55 (UNS S32760),
grade F61 (UNS S32550)
ASTM A995/A995M grade 6A (UNS Castings D216 1
]93380), grade 5A (UNS J93404)
ASTM A276/A276M/A479/A479M Bars D217 1
grade UNS S32550, S32750.and S32760
ASTM A182/A182M grade F53 (UNS
$32750), grade F55-{UNS S32760),
grade F61 (UNS.S32550)
ASTM A789/A789M grade UNS S32550, | Tubes D218 1
S$32750, $32760
ASTM A988/A988M grade UNS HIP products D219 1
S32%50, S32750, S32505
Nidkel-based alloys ASTM B444 grade UNS N06625 Seamless pipes and |N121 1
tubes
ASTM B705 grade UNS N06625 Welded pipes N122
ASTM B366/B366M grade UNS Wrought fittings N123
N06625
ASTM B564 grade UNS N06625 Forgings N124
ASTM A494/A494M grade CW-6MC, CX | Castings N126
2MW
ASTM B446 grade UNS N06625 Bars N127
ASTM B834 grade UNS N06625 HIP products N129 1

a2 The MDS number may also have a suffix with additional requirements for certain services as described in 5.2.

A.2 Material datasheets for normal pressure service

TYPE OF MATERIAL: Non-impact tested carbon steel

PRODUCT FORM

STANDARD

GRADE

ACCEPTANCE CLASS

SUPPLEMENTARY RE-
QUIREMENT

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

© IS0 2023 - All rights reserved
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Seamless pipes |ASTM A106/A106M |B - ASTM A106/A106M
Sé
API Spec 5L B PSL1 -
Scope This MDS defines applicable options and/or requirements that supplement or amend the

referenced standard specification.

Metal making API Spec 5L Gr.B PSL1 pipe steel shall be killed and made according to fine grain practice.

Manufacturing Cold-drawn pipes shall be heat treated after cold forming.

Chemical compo- |For ASTM A106/A106M supplementary requirement S6 applies with the following restric-
sition tions:

C<0,23%,5<0,020 %, P <0,025%,CE<0,43 %

The following restrictions apply to API Spec 5L pipes:
C=<0,23%,CE<0,43%

Repair of defects |Weld repair of base material is not permitted.

ditional metal- form to the requirements of the ISO 15156 series / ANSI/NACE MR01%5“and the following
lurgical, manu- additional requirements:
f ““"”"«‘!' i *est_mg Chemical composition
and certification

requiremepts) @ |S<0,010 %

Hardness testing

Hardness testing shall be performed in accordancewith the requirements in ASTM A370
/ ASTM A1058 on one length of pipe per lot. Thesmiaximum hardness shall be 22HRC from
three readings taken in close proximity.

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 ajnd

Sour servi«t’ (ad- |When sour service requirements are specified by the purchaser, the material shall con-

this MDS.
Marking The pipes shall be marked to ensure full traceability to melt and heat treatment lot.
Certificati¢n The material manufacturer shall*have a quality system in place (e.g. ISO 9001) accepted|by

the purchaser.

The inspection documents-shall be issued in accordance with ISO 10474 /EN 10204 typ¢
3.1 and shall confirm comptiance with this specification.

v

The inspection docufnents shall include the following information:

— Heat treatnient condition. For tempered condition, tempering temperature shall be
stated.

a2 The supplementary suffix “S%'shall be used to designate a material delivered in accordance with the MDS plus|the
additional syipplementary requitemients for sour service.

TYPE OF %TERIAL: Non-impact tested carbon steel

PRODUCT EQRM___|STANDARD GRADE ACCEPTANCE CLASS SUPPLEMENTARY |
REQUIREMENT
Welded pipes ASTM A672/A672M |C60, C65,C70 |Cl.12,Cl. 22, CL.32 or Cl.42 -
API Spec 5L B PSL1 -
Scope This MDS defines applicable options and/or requirements that supplement or amend the

referenced standard specification.

Metal making API Spec 5L Gr.B PSL1 pipe steel shall be killed and made according to fine grain practice.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service, but excluding HIC testing and UT examination.

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.
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Manufacturing — The longitudinal weld shall be straight and made using the SAW or HFW process.
— Theweld metal for SAW shall be mild steel analysis A-No.1 per ASME BPVC IX, Table QW-
442.
Chemical compo- [C<0,23%,S<0,020 %, P<0,025%,CE<0,43%
sition
Heat treatment For products delivered in the tempered condition, the minimum tempering temperature
shall be 620 °C.
API Spec 5L pipe: Normalized, including weld and HAZ.
Non-destructive |Welded pipe to API Spec 51.: According to API Spec 51, 46th Edition Annex E. OD and ID
testing notches and radially drilled hole shall be used for electromagnetic or ultrasonid testing of

weld seam.

Repair of defects

Weld repair of the base material is not permitted.

Repairs to weld metal are acceptable in accordance with the standard specification and

shall meet the chemistry requirements of the original manufacturing weld.

Soyr service (ad-
ditjonal metal-
lurgical, manu-
facfuring, testing
and certification
requirements) @b

When sour service requirements are specified by the purchaser; the material s
form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the
additional requirements:

all con-
following

Chemical composition
S$<0,003%
Ni < 1,0 % for the weld metal

Hardness testing

Welding procedure qualification testing for manufacturing and any rep
shall meet the requirements @f4SO 15156-2 / ANSI/NACE MRO175 us
method, with a maximum hardness of 250HV.

Production testing shall be“performed on one length of pipe per lot as follg
hardness traverse shall be made across the base material, HAZ and weld m|
ends of the pipe to,inelude the centre of the pipe wall and 1,0 mm - 2,0 mn
internal and external surfaces, with a maximum hardness of 250HV.

hir welding
ng Vickers

ws: Vickers
ptal at both
h below the

HIC testing and UT examination

When suffix.SHapplies, one finished pipe per ASTM A672/A672M S14 (lot) shal
as follows:

HIC'testing:

HIC testing in accordance with NACE TM0284, using Test Solution A.

Acceptance criteria per specimen shall be CLR <15 %, CTR < 5 %, CSR

Maximum individual crack length shall be reported for each section.

UT examination:

be tested

<2 %.

ASTM A672/A672M, S11 shall apply.

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 and

this MDS.

Marking

The pipes shall be marked to ensure full traceability to melt and heat treatment lot.

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service, but excluding HIC testing and UT examination.

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.
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Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 / EN 10204 type
3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:

— Heat treatment condition. For tempered condition, tempering temperature shall be
stated.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service, but excluding HIC testing and UT examination.

b ".VI"‘ dIl D€ Used (0 dcsSIgId
the additionpl supplementary requirements for sour service

TYPE OF 5TERIAL: Non-impact tested carbon steel

3 mgling
ination.

€ d dlc d € cred d
plus HIC testing and UT exam

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS-. | SUPPLEMENTARY|
REQUIREMENT

Wrought fittings |ASTM A234/A234M |WPB, WPBW - ASTM A234/A234M
S3

Scope This MDS defines applicable options and/or requireménts that supplement or amend thie

referenced standard specification.

Chemical cpompo- |Supplementary requirement ASTM A234/A234M S3 applies with the following restric-
sition tions:

C<0,23%,5<0,020 %, P < 0,025 %, CE < 0:43 %

Heat treatinent Normalized or normalized and tempered'or quenched and tempered. For products deliy
ered in the tempered condition, the minimum tempering temperature shall be 620 °C.

All hot formed or forged fittings, including those manufactured by locally heating a por
tion of the fitting stock, shall becheat treated after manufacture.

Test sampling Test sampling shall be made from an actual fitting, from a prolongation thereof, or if nof
possible, a length of starting material that has been heat treated in the same heat treat-
ment load as the fittings it represents.

Non-destryctive |UT is not acceptabledn-lieu of RT.
testing

Repair of defects |Weld repait-ofthe base material is not permitted.

Repairs.to/weld metal are acceptable in accordance with the standard specification and
shallmeet the chemistry requirements of the original manufacturing weld.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus|the
additional sipplementary requirements for sour service, but excluding HIC testing and UT examination.

—-

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS inclu
the additionpl supplementary requirements for sour service plus HIC testing and UT examination.

ng
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Sour service (ad- |When sour service requirements are specified by the purchaser, the material shall con-
ditional metal- form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following
lurgical, manu- additional requirements:

factur '"&!'_tes‘{'"g Chemical composition
and certification

requirements) »> |— S< 0,010 % for WPB fittings made from seamless pipe

— S$<0,003 % for WPBW fitting made from flat-rolled products

— $<0,020 % for WPB fitting made from forging

Hardness testing

WPB fittings: hardness testing shall be performed in accordance with the reguirements in
ASTM A234/A234M.

Hardness testing for WPBW fittings:

— Production testing shall be performed in accordance with thesrequiremerfts in ASTM
A234/A234M and shall include parent material, weld and HAZ,

HIC testing and UT examination

When suffix SH applies, one finished WPBW fitting madefrom flat-rolled produlcts per lot
shall be tested as follows:

— HIC testing:

— HIC testing in accordance with NACE/TM0284, using Test Solution A.

— Acceptance criteria per specimenishall be CLR < 15 %, CTR <5 %, CSR|< 2 %.

— Maximum individual crack length shall be reported for each section.
— UT testing of flat-rolled product before manufacture:

— ASTM A578/A578M;ST) S2.1 shall apply.

The material shall be tragéable in accordance with ISO 15156-2 / ANSI/NACE MR0175 and
this MDS.

Mayking The fittings shall petharked to ensure full traceability to melt and heat treatmgnt lot.

Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) dccepted by
the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 / EN 10204 type
3.1 and,shall confirm compliance with this specification.

Thednspection documents shall include the following information:

—’ Heat treatment condition. For tempered condition, tempering temperatyre shall be
stated.

a | The supplemeéntary suffix “S” shall be used to designate a material delivered in accordance with the MIDS plus the
addjitional supplementary requirements for sour service, but excluding HIC testing and UT examination.

b |Thessupplementary suffix “SH” shall be used to designate a material delivered in accordance with the MPS including
the pdditional supplementary requirements for sour service plus HIC testing and UT examination.

TYPE OF MATERIAL: Non-impact tested carbon steel

PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY
REQUIREMENT

Forgings ASTM A105/105M |- - ASTM A105/A105M
S2, 54

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.

Metal making Steel shall be made to fine grain practice according to ASTM A20/A20M.

Chemical compo- |Supplementary requirement S4 applies with the following restrictions:

sition C<0,23 %, S < 0,020 %, P < 0,025 %, CE < 0,43 %

Heat treatment Normalized or normalized and tempered or quenched and tempered.

For products delivered in the tempered condition, the minimum tempering temperature
shall be 620 °C.

Non-destryctive

Visual inspection

testing

VT shall be carried out on each forging or bar in accordance with the product standard
The testing shall be performed after machining, if applicable, and non-machined.Surfacgs
shall be cleaned prior to the testing.

facturing, testing
and certifiration
requiremepts) 2

Repair of defects | Weld repair is not permitted.

Sour servige (ad- |When sour service requirements are specified by the purchaser, the material shall con-
ditional metal- form to the requirements of the ISO 15156 series / ANSI/NACE MR0O175and the following
lurgical, manu- additional requirements:

The material shall be traceable in accordance with 1SO 151562 /ANSI/NACE MR0175 4nd
this MDS.

Marking

The forgings shall be marked to ensure full traceability-té melt and heat treatment lot.

Certificatipn

The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be issued in agcordance with ISO 10474 / EN 10204 type
3.1 and shall confirm compliance with this;specification.

The inspection documents shall include-the following information:

— Heat treatment condition. Fortempered condition, tempering temperature shall be
stated.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus|the
additional syipplementary requirements for sour service-

TYPE OF %TERIAL: Non-impact(tested carbon steel

PRODUCT FORM |STANDARD. GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT
Plates ASTMA516/A516M |60, 65,70 - -
Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.
Chemical compo~ |C<0,23 %, S <0,020 %, P <0,025 %, CE< 0,43 %
sition

EorCrada 60 plrﬁ—n 12 5 sy thicl andthinnar C o0 21 0/U
O Toe et - ot

Non-destructive
testing

Visual inspection

VT shall be carried out on each plate in accordance with the product standard. The testing
shall be performed after machining, if applicable, and non-machined surfaces shall be
cleaned prior to the testing.

Repair of defects

Weld repair is not permitted.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service, but excluding HIC testing and UT examination.

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.
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Sour service (addi-
tional metallur-
gical, manufac-
turing, testing
and certification
requirements) &b

When sour service requirements are specified by the purchaser, the material shall con-
form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following
additional requirements:

Chemical composition
$<0,003%

Hardn in

Production testing shall be performed in accordance with the requirements in ASTM A370
/ ASTM A1058 on one plate per lot. The maximum hardness shall be 22HRC from three
readings taken in close proximity at each location.

HIC testing and UT examination
When suffix SH applies, one plate per lot shall be tested as follows:
— HIC testing:

— HIC testing in accordance with NACE TM0284, using Test.Solution A.

— Acceptance criteria per specimen shall be CLR < 15,%,CTR <5 %, CSR|< 2 %.

— Maximum individual crack length shall be reported for each section.
— UT examination:

— ASTM A578/A578M S1, S2.1 shall appiy.

The material shall be traceable in accordance{with ISO 15156-2 / ANSI/NACE MR0175 and
this MDS.

Mayking

The plates shall be marked to ensure full'traceability to melt and heat treatmenit lot.

Centification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) gccepted by
the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 / EN 10204 type
3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:

— Heat treatmént condition. For tempered condition, tempering temperatyre shall be
stated.

a  |The supplementary suffix “S”,shall be used to designate a material delivered in accordance with the MDS plus the
addjfitional supplementary requirements for sour service, but excluding HIC testing and UT examination.

b [The supplementary suffixy'SH” shall be used to designate a material delivered in accordance with the MPS including
the pdditional supplementaryrequirements for sour service plus HIC testing and UT examination.

TYPE OF MATERIAL: Non-impact tested carbon steel

PRODUCT FORM

STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMEN[ARY RE-
QUIREMENT]

Castings

ASTM A216/A216M |WCB, WCC - ASTM A216/A216M S4,
S5

ASTM A703/A703M S14,
S20

ASTM A985/A985M S14,
S20

Scope

This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.

For steel castings produced by the investment casting process, the requirements of ASTM
A985/A985M and this MDS shall apply.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Metal making Steel shall be made to fine grain practice according to ASTM A20/A20M.

Chemical compo- |Supplementary requirements ASTM A216/A216M S11 and S52 apply with the following
sition restrictions:

C<0,23%,5<0,020 %, P<0,025%,CE<0,43 %

Heat treatment For products delivered in the tempered condition, the minimum tempering temperature

shall be 620 °C.
Extent of testing |ASTM A703/A703M S14 or ASTM A985/A985M S14 shall apply.
Test sampling For castings with weight 250 kg or more, the test blocks shall be integrally cast or gated

onto the casting and shall accompany the castings through all heat treatment operations
INcluding any post weld stress relieving. ThicKness of the test block shall be equal to

the thickest part of the casting represented up to a maximum thickness of 100 mmFap
flanged components, the largest flange thickness is the ruling section. Dimensions oftept
blocks and location of test specimens within the test blocks are shown in figure below fpr
integral and gated test block. The test specimens shall be taken within the cross hatched
area. Distance from end of test specimen to end of test block shall minimum-be T/4.

T, 250-mm
T/4

A N

= =
>
=~ <| *
B~

: 2 g

1 integrated test block

2 gated test block
For investment casting, test-sampling shall be according to ASTM A985/A985M.

Test blocks shall accompany the castings through all heat treatment operations including
any post weld stress relieving.

Non-destryctive General

testing For definitionandNDT of pilot castings reference is made to the general part of this docunjent

Non-machified surfaces shall be cleaned prior to the testing.
Visualinspection
The testing shall be carried out after finished machining.

Each pilot and production casting shall be tested at all accessible surfaces, including weld
ends. Surface testing and acceptance criteria shall be in accordance with ANSI/MSS SP-p5.

Magnetic particle testing
ASTM AZ216/A216M / ASTM AY85/AI85M Supplementary requirement s4 shall apply as
amended by this MDS:

Surface testing and acceptance criteria shall be in accordance with ASME BPVC VII], Div. 1,
Appendix 7.

Each pilot and production casting shall be tested after final machining at all accessible ex-
ternal and internal surfaces.

Radiographic testing

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Supplementary requirement S5 shall apply as amended by this MDS. Method of
radiography and acceptance criteria shall be in accordance with ASME BPVC VIII Div. 1
Appendix 7.

Valve castings shall be examined in the areas as defined by ASME B16.34 for special
class valves and other critical areas as defined by designer. In addition, castings shall
be examined at abrupt changes in sections and at the junctions of risers, gates or
feeders to the castings.

Sketches of the areas to be tested shall be established and agreed with the purchaser.

When random testing (5 %) is specified, minimum one casting of each patternincluding

feeder and riser system in any purchase order with the roundry shall be eX| hmined.

If defect outside acceptance criteria is detected, two more castings shallbe|tested, and
if any of these two fails, all items represented shall be tested.

Pilot castings shall be radiographed to the extent described above.

Frequency of RT of valve castings shall be according to table‘below.

Extent of RT based on pressure class and nominal outgide diameter:
Pressure class: <300 600) | 900 | >150p
Frequency of RT |Notre- <10” <2
quired
5% =10/ >2"
100 % Notre- > 20" > 16" > 6"
quired

Non-valve castings: Each casting:shall be examined unless agreed otherwjse. Testing
shall be at abrupt changes in sections and at the junctions of risers, gates of feeders to
the castings and other critical areas as defined by designer. Sketches of the|areas to be
tested shall be establishéd and agreed.

Repair of defects

ASTM A703/A703M or ASEM A985/A985M, as applicable, supplementary requirement S20
shall apply with the follewing additional requirements:

Major repairs™as'defined in ASTM A216/A216M shall be documented in pccordance
with ASTM A703/A703M or ASTM A985/A985M S20.2.

The repair welding procedure shall be qualified in accordance with A$TM A488/
A488Mor ISO 11970 and this data sheet using a cast plate.

Weld repairs are not acceptable for castings that leak during pressure testing.
Examination of major repair welds on pressure containing parts shall also nclude RT.

The post-weld heat treatment temperature or stress relieving tempg¢rature for
tempered parts shall maximum be equal to the final tempering temperatuije —15 °C.

Soyr service (ad-
ditional metal-
Iur}]ical, manu-

When sour service requirements are specified by the purchaser, the material sHall con-
form to the requirements of the ISO 15156 series / ANSI/NACE MRO0175 and the{following
additional requirements:

facturing, testing
and certification
requirements) 2

Hardness testing

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 and
this MDS.

Production testing shall be performed in accordance with the requirements in ASTM
A370 / ASTM A1058 on the pilot casting and one casting per lot thereafter. The
maximum hardness shall be 22HRC from three readings taken in close proximity.

Welding procedure qualification testing for all repair welding shall meet the
requirements of ISO 15156-2 / ANSI/NACE MRO0175 using Vickers method, with a
maximum hardness of 250HV.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Marking The castings shall be marked to ensure full traceability to melt and heat treatment lot.

Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 / EN 10204 type
3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:

— Heat treatment condition. For tempered condition, tempering temperature shall be
stated.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional sfipplementary requirements for SOUr Service.

TYPE OF !%TERIAL: Non-impact tested carbon steel

PRODUCT ¥ORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT
Bars ASTM A696 B, C -
ASTM A105/A105M |- -
Scope This MDS defines applicable options and/or requirements that supplement or amend the

referenced standard specification.

This MDS includes additional requirements for yalve parts DN 100 (NPS 4) and under njan-
ufactured from bars, when permitted by the valve'specification.

Manufacturing Bars shall be manufactured to the followingrequirements:
— bar forgings as defined in ASTM A788/A788M and certified to ASTM A105; or

— hot rolled bars manufactured t6 ASTM A696 Grade B or C to a maximum outgide
diameter of 250 mm.

Cold finishing shall be restricted to turning, grinding or polishing (singly or in combina
tion); cold drawing or cold forming is not permitted.

Chemical dompo- |C<0,23 %,S<0,020 %, P.< 0,025 %, CE< 0,43 %
sition

Heat treatinent Normalized or norinalized and tempered or quenched and tempered. For products deliy
ered in the tempered condition, the minimum tempering temperature shall be 620 °C.

Test sampling Valve partsmanufactured from bar

Sampling-of test specimens for bars intended for machining of valve parts shall confornp
with the following additional requirements:

- ¢ The mid-length of the axial tensile test specimen shall be located at a distance edqual
to the bar outside diameter or minimum of 100 mm, whichever is the greater, ffom
the end of the bar, and the centreline of the specimen shall be located at a minimfjum
distance of 0D/4 from the surface.

— The centreline of the tangential tensile test specimen shall be located at a minimum
distance of OD/4 from the surface and the mid-point of the specimens shall be located
ata minimum of 100 mm from the end of the bar.

— For bar with outside diameter < 100 mm: tensile test in accordance with the standard.

— For bar with outside diameter = 100 mm: in addition to the standard requirement, one
tensile test specimen shall be taken in tangential direction of the bar. The specified
minimum tensile strength properties of the referenced standard shall be met in both
directions.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Non-destructive
testing

Visual Inspection

VT shall be carried out on each bar in accordance with the product standard. The testing
shall be performed after machining, if applicable, and non-machined surfaces shall be

cleaned prior to the testing.

NDT (MT) of valve parts manufactured from bar

Inspection shall be according to the applicable valve specification or as specified below.

100 % magnetic particle testing of all accessible internal and external surfaces shall be
carried out according to ASME BPVC 'V, article 7 or ASTM A961/A961M supplementary
requirement S55. Acceptance criteria shall be according to ASME BPVC VIII, Div. 1, appen-

dix o.

Re;}air of defects

Weld repair is not permitted.

Soyr service (ad-
ditional metal-
lurgical, manu-
facturing, testing
an( certification
requirements) 2

When sour service requirements are specified by the purchaser, the material sh
form to the requirements of the ISO 15156 series / ANSI/NACE MR0175-and the
additional requirements:
Chemical composition
S$<0,020%,Ni<1,0%
Hardness testing

Production testing shall be performed in accordancéwith the requirements in 4
A370 / ASTM A1058 on the end surface of one bar'per lot. The maximum hardn
22HRC from three readings taken in close preximity.

all con-
following

A\STM
bss shall be

The material shall be traceable in accordange with ISO 15156-2 / ANSI/NACE MIR0175 and

the purchaser.

The inspection documents-shall be issued in accordance with ISO 10474 / EN 1(
3.1 and shall confirm compliance with this specification.

The inspection doctiients shall include the following information:

— Heat treatment condition. For tempered condition, tempering temperaty
stated.

this MDS.
Marking The bars shall be marked to ensurefull’traceability to melt and heat treatment Jot.
Certification The material manufacturer shallave a quality system in place (e.g. ISO 9001) gccepted by

204 type

re shall be

a | The supplementary suffix “S™\shall be used to designate a material delivered in accordance with the N
addjitional supplementary requirernents for sour service.

DS plus the

TYPE OF MAFERIAL: Impact tested carbon steel

PRODUCT¥ORM

STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Sedmless pipes

ASTM A333/A333M |6 - -

Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.

Chemical compo- [C<0,23%,S<0,020 %, P <0,025%,CE<0,43%

sition

Heat treatment During the heat treatment process, pipes shall be placed in such a way as to ensure free

circulation around each pipe including any quenching operation.

For products delivered in the tempered condition, the minimum tempering temperature

shall be 620 °C.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Impact testing/ |Impact testing is required for thickness = 6 mm; for pipes with a weld end, the weld end
Toughness testing |thickness shall govern.

The test temperature shall be —46 °C.

The minimum absorbed energy for full size specimens shall be 27 | average and 20 ] single.
Reduction factors for sub-size specimens shall be: 7,5 mm - 5/6 and 5 mm - 2/3.

Repair of defects |Weld repair is not permitted.

Sour service (ad- |When sour service requirements are specified by the purchaser, the material shall con-
ditional metal- form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following
lurgical, manu- additional requirements:
f ““"”"Qa ‘”t_‘"U Chemical composition

and certification
requiremepts)@ S <0,010 %

Hardn in

[=}

Hardness testing shall be performed in accordance with the requirements ihyASTM A37
/ ASTM A1058 on one length of pipe per lot. The maximum hardness shallkbe 22HRC fragm
three readings taken in close proximity.

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 gnd

this MDS.
Marking The pipes shall be marked to ensure full traceability to melt and heat treatment lot.
Certificati¢n The material manufacturer shall have a quality system ifyplace (e.g. ISO 9001) accepted by

the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 /EN 10204 typ
3.1 and shall confirm compliance with this specification.

W

The inspection documents shall include the following information:

— Heat treatment condition. For temperéd condition, tempering temperature shall be
stated.

a2 The supplementary suffix “S” shall be used to designate a' material delivered in accordance with the MDS plus|the
additional syipplementary requirements for sour service.

TYPE OF 5TERIAL: Impact tested carbon steel

PRODUCT ¥ORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT
Welded pipes ASTM A671/A671M |CC60, CC65, CC70 Cl. 12, Cl. 22, C1.32 or|ASTM A671/A671M
Cl.42 S2,S7,511,S14
Scope This-MDS defines applicable options and/or requirements that supplement or amend the

referenced standard specification.

Manufacturing The longitudinal weld shall be straight and made using the SAW process.

The weld metal shall be mild steel analysis A-No.1 per ASME BPVC IX, Table QW-442.

Chemical compo- |C<0,23 %, S <0,020 %, P<0,025 %, CE<0,43 %
sition

Heat treatment For pipes delivered in tempered condition, the minimum tempering temperature shall be
620 °C.

During the heat treatment process, pipes shall be placed in such a way as to ensure free
circulation around each pipe including any quenching operation.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service, but excluding HIC testing and UT examination.

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.
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Impact testing/
Toughness testing

Impact testing is required for thickness = 6 mm; for pipes with a weld end, the weld end
thickness shall govern.

The test temperature shall be —46 °C.

The minimum absorbed energy for full size specimens shall be 27 ] average and 20 ] single.
Reduction factors for sub-size specimens shall be: 7,5 mm - 5/6 and 5 mm - 2/3.

Extent of testing

For products delivered in the tempered condition, the minimum tempering temperature
shall be 620 °C.

Impact testing per ASTM A671/A671M supplementary requirement S2, as modified by this
MDS, shall also be carried out per lot (ASTM A671/A671M supplementary requirement S14

3 I c 3 DR 3
SIIAdIN apply 101N TOU UCTIITIUIOLL).

Non-destructive
testing

ASTM A671/A671M supplementary requirement S7 shall apply.

ReTxir of defects

Weld repair of the base material is not permitted.

Repairs to weld metal are acceptable in accordance with the standard specificafion and
shall meet the chemistry requirements of the original manufaeturing weld.

lurgical, manu-

facturing, testing
an( certification
re

Soyr Service (ad-
ditional metal-

uirements) b

When sour service requirements are specified by the purchaser, the material sHall con-
form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and thq following
additional requirements:

Chemical composition
$<0,003%
Ni < 1,0 % for the weld metal

Hardn

Welding procedure qualification‘testing for manufacturing and any repgir welding
shall meet the requirements of ISO 15156-2 / ANSI/NACE MRO0175 us|ng Vickers
method, with a maximum hardness of 250HV.

in

Production testing shall be performed on one length of pipe per lot as folloys:

Vickers hardess traverse shall be made across the base material, HAZ and weld
metal atboth ends of the pipe to include the centre of the pipe wall anld 1,0 mm -
2,0 mm below the internal and external surfaces, with a maximum lpardness of

Soyr service (ad-
ditlonal metal-
lurgical, manu-
facturing, testing
an( certification
re;uirements) ab

25QHV.

HI i T examination

Whenrsuffix SH applies, one finished pipe per ASTM A671/A671M S14 (lot) shal
as follows:

HIC testing:

be tested

HIC testing in accordance with NACE TM0284, using Test Solution A.
Acceptance criteria per specimen shall be CLR <15 %, CTR <5 %, CSR|< 2 %.

Maximum individual crack length shall be reported for each section.

U1l eXamination:

ASTM A671/A671M, S11 shall apply.

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 and
this MDS.

Marking

The pipes shall be marked to ensure full traceability to melt and heat treatment lot.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service, but excluding HIC testing and UT examination.

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.
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Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 /EN 10204 type 3.1
and shall confirm compliance with this specification.

The inspection documents shall include the following information:

Heat treatment condition. For tempered condition, tempering temperature shall be
stated.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service, but excluding HIC testing and UT examination.

b The supjplementary sullix "SH shall be used to designate a material delivered in accordance with the MDS includling
the additionpl supplementary requirements for sour service plus HIC testing and UT examination.

TYPE OF %TERIAL: Impact tested carbon steel

PRODUCT ¥ORM |STANDARD GRADE ACCEPTANCE CLASS~,|SUPPLEMENTARY RE-
QUIREMENT
Wrought fittings |ASTM A420/A420M |WPL6, WPL6W - ASTM A960/A960M
S51, S53, S57, S69
Scope This MDS defines applicable options and/or requireménts that supplement or amend the
referenced standard specification.
Chemical dpompo- |C<0,23 %,S<0,020 %, P<0,025 %, CE<0,43 %
sition
Heat treatment During the heat treatment process, fittings‘shall be placed in such a way as to ensure frege
circulation around each fitting including'any quenching operation.
All hot formed or forged fittings, including those manufactured by locally heating a por
tion of the fitting stock, shall be héat treated after manufacture.
For products delivered in the tempered condition, the minimum tempering temperaturg
shall be 620 °C.
Test sampling Test sampling shall be ntade from an actual fitting, from a prolongation thereof, or if not

possible, a length of starting material that has been heat treated in the same heat treat-
ment load as the fittings it represents.

Tensile tesfing

ASTM A960/A960M supplementary requirement S51 shall apply as amended by this MI}S.

Impact testing/
Toughness|testing

Impact testing is required for thickness = 6 mm; for fittings with a weld end, the weld
end thickness shall govern. The impact test specimens shall be taken from mid-thicknegs
position,

Thetest temperature shall be —46 °C.

The minimum absorbed energy for full size specimens shall be 27 | average and 20 | single.
Reduction factors for sub-size specimens shall be: 7,5 mm - 5/6 and 5 mm - 2/3.

Hardness qesting ASTM A960/A960M supplementary requirement S57 shall apply with the following re-
quiTements: hardness testing siall be carried out on a MINIMum two 11ttngs, inciuding
parent material, weld and HAZ, for each test lot, and shall not exceed 197HBW.

Extent of testing |Tensile, hardness and impact test are required for each melt and heat treatment load.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service, but excluding HIC testing and UT examination.

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.
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Non-destructive
testing

UT is not acceptable in-lieu of RT.

Magnetic particle testing
ASTM A960/A960M supplementary requirement S53 and S69 shall apply as amended by
this MDS:

Magnetic particle testing, in accordance with ASME BPVC'V, Article 7 shall apply to 10 % of
all fittings with wall thickness < 12,7 mm per lot or a minimum of one item per lot in any
purchase order. All fittings with wall thickness = 12,7 mm shall be 100 % tested. Testing
shall be carried out as follows:

— Non-machined surfaces shall be cleaned prior to testing.

— The testing shall be carried out after final machining and cover 100 %»ef accessible
surface of the test item.

— The acceptance criteria shall be to ASME BPVC VIII Div. 1, Appendix-6.

Repair of defects

Weld repair of the base material is not permitted.

Repairs to weld metal are acceptable in accordance with the standard specificatipn and shall
meet the chemistry requirements of the original manufacturing weld.

Soyr service (ad-
ditlonal metal-
luryical, manu-
facturing, testing
and certification
requirements) b

When sour service requirements are specified by the purehaser, the material sHall con-
form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the{following
additional requirements:

Chemical composition

— S<0,010 % for WPL6 fittings made from/seamless pipe

— S$<0,003 % for WPL6W fitting made\from flat-rolled products

— S$<0,020 % for WPL6 fitting made from forging or hot rolled/wrought bar

— Ni< 1,0 % for the weld metal'of WPL6W fittings

Hardn in

For WPL6W fittings, in addition to the hardness testing requirement in the MD{, welding
procedure qualification testing for manufacturing and any repair welding shalljmeet the
requirements of [S0)15156-2 / ANSI/NACE MR0175 using Vickers method, with|a maxi-

mum hardness of 250HV.

HIC testingrand UT examination

When suffix SH applies, one finished WPL6W fitting made from flat-rolled prodpicts per lot
shall be)tested as follows:

— \ HIC testing:
— HIC testing in accordance with NACE TM0284, using Test Solution A.
— Acceptance criteria per specimen shall be CLR <15 %, CTR <5 %, CSR|< 2 %.

— Maximum individual crack length shall be reported for each section.

— UT examination of flat-rolled product before manufacture:

— ASTM A578/A578M S1, S2.1 shall apply.

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 and
this MDS.

Marking

The fittings shall be marked to ensure full traceability to melt and heat treatment lot.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service, but excluding HIC testing and UT examination.

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.

©1S0 2023 - All rights reserved 37


https://standardsiso.com/api/?name=5adfa6c3be83c6b6a1a5a02ef46ed53c

ISO 13703-2:2023(E)

Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 /EN 10204 type
3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:

— Heat treatment condition. For tempered condition, tempering temperature shall be
stated.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service, but excluding HIC testing and UT examination.

b The supjplementary sullix "SH_ shall be used to designate a material delivered in accordance with the MDS includling
the additionpl supplementary requirements for sour service plus HIC testing and UT examination.

TYPE OF %TERIAL: Impact tested carbon steel

PRODUCT ¥ORM |STANDARD GRADE ACCEPTANCE CLASS~,|SUPPLEMENTARY RE-
QUIREMENT

Forgings ASTM A350/A350M |LF2 Class 1 ASTM A350/A350]
S6
ASTM A961/A961M
$55

ASTM A350/A350M |LF6 Class\t or 2 ASTM A350/A350]
S6
ASTM A961/A961M
S55

Scope This MDS defines applicable options ard/or requirements that supplement or amend the
referenced standard specification.

—

—

Chemical cpompo- |Supplementary requirement ASTM"A350/A350M S6 applies with the following restric-
sition tions:

€C=<0,23%,S5<0,020 %, P'<0,025 %, CE< 0,43 %

Heat treatment During the heat treatrhent process, forgings shall be placed in such a way as to ensure ffee
circulation around-each forging including any quenching operation.

For products delivered in the tempered condition, the minimum tempering temperaturg
shall be 620.°C.

Impact tesfing/  |Impact testing is required for thickness = 6 mm; for forgings with a weld end, the weld ¢nd
Toughness|testing |thickn€ss-shall govern.

The,test temperature shall be —46 °C for grade LF2 and —51 °C for grade LF6.

The minimum absorbed energy for full size specimens shall be 27 | average and 20 ] single.
Reduction factors for sub-size specimens shall be: 7,5 mm - 5/6 and 5 mm - 2/3.

Extent of testing |One set of tensile, impact and hardness testing shall be carried out for each heat and heat
treatmentload Atestlotshall notexceed 2 000 l(rr for Fnrrnhnc with as Fnrr‘rnr] urnlnhf wh to

50 kg, and 5 000 kg for forgings with as forged welght > 50 kg

a2  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Non-destructive
testing

Visual inspection

VT shall be carried out on each forging in accordance with the product standard. The test-
ing shall be performed after machining, if applicable, and non-machined surfaces shall be
cleaned prior to the testing.

M . cl .

10 % of all forgings per lot or a minimum of one item per lot in any purchase order shall be
examined with magnetic particle testing. All accessible internal and external surfaces shall
be examined according to ASME BPVCV, article 7 or ASTM A961/A961M supplementary re-
quirement S55. Acceptance criteria shall be according to ASME BPVC VIII, Div. 1, appendix 6.

Repuirof defects

Weldrepair s ot permmitted:

Soyr service (addi-
tiopal metallur-
gical, manufac-
turing, testing

and certification
requirements) 2

When sour service requirements are specified by the purchaser, the material shall con-
form to the requirements of the ISO 15156 series / ANSI/NACE MR0175cand the following
additional requirements:

Hardness testing

Hardness testing shall be performed in accordance with the requirements in A§
A350M.

TM A350/

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 and
this MDS.

Marking

The forgings shall be marked to ensure full traceability to melt and heat treatmpnt lot.

Certification

The material manufacturer shall have a qualitysystem in place (e.g. ISO 9001) qccepted by
the purchaser.

The inspection documents shall be issued\in'accordance with ISO 10474 / EN 1(
3.1 and shall confirm compliance with-this specification.

204 type

The inspection documents shall in¢lude the following information:

Heat treatment condition~For tempered condition, tempering temperatyre shall be
stated.

a | The supplementary suffix “S” shall be used to.designate a material delivered in accordance with the MIDS plus the
addjitional supplementary requirements for soutiservice.

TYPE OF MATERIAL: Impactitested carbon steel

PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Plajtes ASTM A516/A516M |60, 65,70 - ASTM A51p/A516M
S5

Scdpe This MDS defines applicable options and/or requirements that supplement or amend the

T) referenced standard specification.

Chﬂpmical compo- |C<0,23%,S<0,020%,P<0,025%,CE<0,43 %

SItipn For Grade 60 p]nfn 125 mm (11/4 in) thick and thinner C< 0219

Heat treatment During the heat treatment process, components shall be placed in such a way as to ensure

free circulation around each plate including any quenching operation.

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service, but excluding HIC testing and UT examination.

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.
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Impact testing/ Impact testing is required for thickness = 6 mm. The test temperature shall be minus
Toughness testing |46 °C.

The minimum absorbed energy for full size specimens shall be 27 ] average and 20 ] single.
Reduction factors for sub-size specimens shall be: 7,5 mm - 5/6 and 5 mm - 2/3.

The test specimen shall be taken in the longitudinal orientation to the final direction of
rolling.

Non-destructive Visual inspection

testing VT shall be carried out on each plate in accordance with the product standard. The testing

shall be performed after machining, if applicable, and non-machined surfaces shall be
Cleamed priorto the testing:

|
Repair ofdefects Weld repair is not permitted.

Sour serviie (addi-|When sour service requirements are specified by the purchaser, the material shallcon-
tional metqllur- |form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the followihg
gical, manyfac- additional requirements:

turing, “:’s_ ng_ Chemical composition
and certifitation

requiremehts) b |S<0,003 %
Hardness testing

Production testing shall be performed in accordance with thé.requirements in ASTM AB70
/ ASTM A1058 on one plate per lot. The maximum hardnéss-shall be 22HRC from three
readings taken in close proximity at each location.

HIC testing and UT examination
When suffix SH applies, one plate per lot shall betésted as follows:
— HIC testing:

— HIC testing in accordance with-NACE TM0284, using Test Solution A;
— Acceptance criteria per specimen shall be CLR < 15 %, CTR <5 %, CSR <2 %.
— Maximum individual'erack length shall be reported for each section.

— UT examination:

— ASTM A578/A578M S1; S2.1 shall apply.
The material shall bé traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 gnd

this MDS.
Marking The plates shall be marked to ensure full traceability to melt and heat treatment lot.
Certificati¢n The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by

the purehaser.

The inspection documents shall be issued in accordance with ISO 10474 / EN 10204 type
3v1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:

— Heat treatment condition. For tempered condition, tempering temperature shall be
stated.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service, but excluding HIC testing and UT examination.

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.

TYPE OF MATERIAL: Impact tested carbon steel

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Toyghness testing

performed at a minimum temperature of —46 °C. Acceptance.criteria shall be 2
20 ] single. Reduction factors for sub-size specimens shallbe: 7,5 mm - 5/6 and
2/3.

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT
Castings ASTM A352/A352M |LCC - ASTM A352/A352M
S4, S5
ASTM A703/A703M S8,
S14, S20
Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.
Chemical compo- |C<0,23 %,S<0,020 %, P <0,025 %, CE<0,43 %
sitipn
Hedt treatment During the heat treatment process, castings shall be placed in such a way asyto’pnsure free
circulation around each casting including possible quenching operation,
For products delivered in the tempered condition, the minimum tempering t¢mperature
shall be 620 °C.
Impact testing/ |ASTM A703/A703M supplementary requirement S8 shall apply.Inipact testing ghall be

/ ] average,
5 mm -

through all heat treatment operations inchudihg any post weld stress relieving.

Thickness of the test block shall be equal-to the thickest part of the casting rep
to a maximum thickness of 100 mmeFer flanged components, the largest flang
is the ruling section.

Dimensions of test blocks andl@cation of test specimens within the test blocks a
the figure below for integral’and gated test block. The test specimens shall be t:
the cross hatched area. Distance from end of test specimen to end of test block
mum be T/4.

Extent of testing | One set of tensile and impact test is required for eaclxmelt and heat treatment lpad.
A test lot shall not exceed 5 000 kg.
Test sampling Test blocks shall be integrally cast or gated onto the casting and shall accompany the castings

esented up
e thickness

e shown in
ken within
shall mini-

testing

T, 250 mm
T/4
E T/2 X ~
=
¥
=~ —f-— s | 1+
3 g
S 1 N
1 intergrated test block
2 gated test block
Non-destructive |General

For definition and NDT of pilot castings reference is made to the general part of this document.

Non-machined surfaces shall be cleaned prior to the testing.

Visual inspection
The testing shall be carried out after finished machining.

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Each pilot and production casting shall be tested at all accessible surfaces, including weld
ends. Surface testing and acceptance criteria shall be in accordance with ANSI/MSS SP-55.

Magnetic particle testing
ASTM A352/352M supplementary requirement S4 shall apply as amended by this MDS:

Surface testing and acceptance criteria shall be in accordance with ASME BPVC VIII, Div. 1,
Appendix 7.

Each pilot and production casting shall be tested after final machining at all accessible ex-
ternal and internal surfaces.

Radiographic testing

— Supplementary requirement S5 shall apply as amended by this MDS. Method of
radiography and acceptance criteria shall be in accordance with ASME BPVC V¥ D{v. 1
Appendix 7.

— Valve castings shall be examined in the areas as defined by ASME B16y34 for spefial
classvalves and other critical areas as defined by designer. In addition;¢astings shalll be
examined at abrupt changes in sections and at the junctions of risers, gates or feeders
to the castings.

— Sketches of the areas to be tested shall be established andagreed with the purchader.

— Whenrandom testing (5 %) is specified, minimum one asting of each pattern including
feeder and riser system in any purchase order with'the foundry shall be examined

— If defect outside acceptance criteria is detected, two more castings shall be tested, pnd
if any of these two fails, all items represented\shall be tested.

— Pilot castings shall be radiographed to.thé’extent described above.

— Frequency of RT of valve castings shall be according to table below.

Extent of RT based on pressure cldss and nominal outside diameter:
Pressure class: <300 600 900 21500
Frequency of RT |Not re¢ <10” <2
quired
5% > 10" =2
100 % Not re- = 20" > 16" 26"
quired

— Non-valve tastings: Each casting shall be examined unless agreed otherwise. Testing
shall be“at abrupt changes in sections and at the junctions of risers, gates or feederf to
theeastings and other critical areas as defined by designer. Sketches of the areas t¢ be
tested shall be established and agreed.

Repair of defects

ASTM A703/A703M supplementary requirement S20 shall apply with the following add
tional requirements:

— Major repairs as defined in ASTM A352/A352M shall be documented in accordance
with A703 S20.2.

— Therepair welding procedure shall be qualified in accordance with ASTM A488/A488M
or ISO 11970 and this data sheet using a cast plate.

— Weld repairs are not acceptable for castings that leak during pressure testing.
— Examination of major repair welds on pressure containing parts shall also include RT.

— The post-weld heat treatment temperature or stress relieving temperature for
tempered parts shall maximum be equal to the final tempering temperature —15 °C.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Sour service (addi-
tional metallur-
gical, manufac-
turing, testing
and certification
requirements) &b

When sour service requirements are specified by the purchaser, the material shall con-

form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the
additional requirements:

following

Hardness testing

maximumhardness of 250HV

Hardness testing shall be performed in accordance with the requirements in ASTM
A370 / ASTM A1058 on the pilot casting and one casting per lot thereafter. The
maximum hardness shall be 22HRC from three readings taken in close proximity.

Welding procedure qualification testing for all repair welding shall meet the
requirements of ISO 15156-2 / ANSI/NACE MRO0175 using Vickers method, with a

|
The material shall be traceable in accordance with ISO 15156-2 / ANSI/NAGE MR0175 and

this MDS.
Marking The castings shall be marked to ensure full traceability to melt and heat treatmpnt lot.
Centification The material manufacturer shall have a quality system in place (e.g/1SO 9001) gccepted by

the purchaser.

The inspection documents shall be issued in accordance with\SO 10474 / EN 1(
3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:

Heat treatment condition. For tempered condition, tempering temperaty
stated.

204 type

re shall be

add|

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the N
tional supplementary requirements for sour service.

(DS plus the

TYPE OF MATERIAL: Impact tested carbon steel
PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Bars ASTM A696 B,C - ASTM A69p S5
ASTM A350/A350M |LF2 Class 1
ASTM A350/A350M |LF6 Class1or 2

Scdpe This MDS.defines applicable options and/or requirements that supplement or amend the
referenced standard specification.
ThisMDS includes additional requirements for valve parts DN 100 (NPS 4) and finder man-
ufactured from bars, when permitted by the valve specification.

Mapufacturing Bars shall be manufactured to the following requirements:
— bar forgings as defined in ASTM A788/A788M and certified to ASTM A3504A350M; or
— hot rolled bars manufactured to ASTM A696 Grade B or C to a maximpm outside

diameter of 250 mm.

Cold finishing shall be restricted to turning, grinding or polishing (singly or in combina-
tion); cold drawing or cold forming is not permitted.

Chemical compo- |C<0,23 %,S<0,020 %, P <0,025%,CE<0,43 %

sition

Heat treatment Normalized or normalized and tempered or quenched and tempered as a separate opera-
tion.
For products delivered in the tempered condition, the minimum tempering temperature
shall be 620 °C.
During the heat treatment process, bars shall be placed in such a way as to ensure free
circulation around each bar including any quenching operation.

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the

additional supplementary requirements for sour service.
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Test sampling

Valve parts manufactured from bar

Sampling of test specimens for bars intended for machining of valve parts shall conform
with the following requirements:

The mid-length of the axial tensile and impact test specimens shall be located at a
distance equal to the bar outside diameter or minimum of 100 mm, whichever is the
greater, from the end of the bar, and the centreline of the specimen shall be located ata
minimum distance of 0D/4 from the surface.

The centreline of the tangential tensile and impact test specimens shall be located at a
minimum distance of OD/4 from the surface and the mid-point of the specimens shall

balaocatad ot o nottn iy oFf 100 o froao tbho and ofeb o o
Ho—Toohi ottt eheornt-oat-

DCTotoa Tt o T oo T

— Thenotch of the impact test specimen shall be located perpendicular to the barsurface.

— For bar with outside diameter < 100 mm: one tensile and one set impact test specimlens

shall be taken.

— For bar with outside diameter = 100 mm: one tensile and set impact'test specimlens
shall be taken in axial direction of the bar. In addition, one tengsile)test specimen gnd
one set impact test specimens shall be taken in tangential direction of the bar;|the
centreline of the tensile test specimen shall be located a minimum of 100 mm from|the

end of the bar.

— The specified minimum tensile strength of the 4eferenced standard and imgp
energies specified in this data sheet shall be met in both directions.

act

Impact testing/
Toughness|testing

Impact testing is required for thickness = 6 mm; for bars with a weld end, the weld end
thickness shall govern.

The test temperature shall be —46 °C.

The minimum absorbed energy for full size specimens shall be 27 | average and 21 ] single.

Reduction factors for sub-size specimefis shall be: 7,5 mm - 5/6 and 5 mm - 2/3.

Hardness testing

Hardness testing shall be performedin accordance with the requirements in ASTM A370

on the end surface of one bar perlot. The maximum hardness shall be 197 HBW.

Non-destryctive
testing

Visual inspection

VT shall be carried out on‘each bar in accordance with the product standard. The testin
shall be performed after machining, if applicable, and non-machined surfaces shall be
cleaned prior to the-testing.

0Q

NDT (MT) of valve parts manufactured from bar

Inspection shall be according to the applicable valve specification or as specified below,

100 % ntagnetic particle testing of all accessible internal and external surfaces shall be

carrjed gut according to ASME BPVCYV, article 7 or ASTM A961/A961M supplementary 1e-
quirément S55. Acceptance criteria shall be according to ASME BPVC VIII, Div. 1, appendi

6.

Repair of defects.

Weld repair is not permitted.

Sour servige (ad-
ditional metal-

When sour service requirements are specified by the purchaser, the material shall con-

form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the followihg

lurgical, manu-
facturing, testing
and certification
requirements) 2

additional requirements:

Chemical composition
Ni<1,0%

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 and

this MDS.

Marking

The bars shall be marked to ensure full traceability to melt and heat treatment lot.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 / EN 10204 type
3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:

— Heat treatment condition. For tempered condition, tempering temperature shall be
stated.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

TYPE OF MATERIAL: Impact tested carbon steel

PRODUCT FORM

STANDARD GRADE ACCEPTANCE CLASS. |SUPPLEMENTARY
REQUIREMENT

Sedmless pipes

API Spec 5L X42N, X42NO, X42Q, |PSL2
X42Q0, X52N, X52NO,
X52Q, X52Q0 (SMLS)

Scdpe This MDS defines applicable options and/or requirements that supplement or ajnend the
referenced standard specification.
Mapufacturing Seamless pipe (SMLS) according to the product standard

Chémical compo-

The chemical composition in API Spec 5Lsshall apply for all thicknesses with th¢ addition

sitipn of Ti+Nb+V < 0,10.

Hedt treatment For pipes delivered in quenched and-tempered condition the minimum tempering temper-
ature shall be 620 °C.

Imﬁ»act testing/ Charpy V-notch testing according to ASTM A370 at —46 °C is required for nominal thick-

Toyghness testing |ness = 6 mm.

Where pipe dimension'does not allow testing in the transverse direction, the sgecimen
shall be oriented in longitudinal direction.

The minimumgabsorbed energy for full size specimens shall be 41] average of three speci-
mens and 33Jsihgle value in the transverse direction and 60] average of three specimens
and 48] single value in the longitudinal direction.

Reduction factors for sub-size specimens shall be: 7,5 mm - 5/6 and 5 mm - 2/3.

Hardness testing

Hardness testing of pipe body shall be performed on one pipe per lot in accordapce with
API Spec 5L, 46th Edition Annex J.

The maximum hardness shall be 22 HRC or 250 HV10.

Soyr service{ad-
ditlonal metal-
lurgical, mianu-
facturing, testing

When sour service requirements are specified by the purchaser, the material shall con-
form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and thq following
additional requirements:

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 and

requirements) &

this MDS.

Dimensional toler-
ances

For t > 25 mm the dimensional tolerances shall be the same as for t < 25 mm.

Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The material certificate shall be issued in accordance with ISO 10474 / EN 10204 type 3.1
confirm compliance with this specification, and include the following information:

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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— melting and refining practice;

— heattreatment condition; for QT condition, austenitization and tempering temperature
and quenching medium shall be stated;

— NDT standard and acceptance criteria.

a2  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

TYPE OF %TERIAL: Impact tested carbon steel

PRODUCT ¥ORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY|
REQUIREMENT
Welded pipes API Spec 5L X42N, X42NO, X42Q, |PSL2
X42Q0, X52N, X52N0,
X52Q, X52Q0
Scope This MDS defines applicable options and/or requirements that supplement or amend the

referenced standard specification.

Manufacturing SAWL or HFW according to the product standard.

Chemical cpmpo- |Chemical composition according to API Spec 5L shall apply for all thicknesses with the
sition addition of:

— Ti+Nb+V<0,10 %

— S§<0,003%

Heat treatinent For pipes delivered in quenched and tempered condition the minimum tempering tempgr-
ature shall be 620 °C.

Heat treatment of weld

Impact testing/ Charpy V-notch testing according to ASTM A370 at —46 °C is required for nominal thick
Toughness|testing |ness = 6 mm.

Impact testing shall be carried out in transverse direction. Where pipe dimension doesjnot
allow testing in the transverse direction, the specimen shall be oriented in longitudinal
direction. One set pf'three samples shall be taken from each location: base material, we|d
metal and HAZ.

—-

The minimum absorbed energy for full size specimens shall be 41] average of three spe¢
mens and 83)'single value in the transverse direction and 60] average of three specimens
and 48}single value in the longitudinal direction.

Reduction factors for sub-size specimens shall be: 7,5 mm - 5/6 and 5 mm - 2/3.

Hardness testing |Hardness testing of pipe body, weld metal and HAZ shall be performed on one pipe per Jot
in accordance with API Spec 5L, 46th Edition AnnexJ.

The maximum hardness shall be 22 HRC in the base material and 250 HV10 in weld mefal
and HAZ.

Non-destructive |NDT according to API Spec 5L, 46th Edition Annex K with the following additions
testing

UT of longitudinal weld seam shall be carried out in accordance with ISO 10893-11 with
acceptance criteria U2 for HFW and U2/U2H for SAWL.

UT of welds ends for t = 5mm shall be carried out in accordance with API Spec 5L, 46th
Edition K.2.1.3

MT shall be carried out according to API Spec 5L, 46th Edition K.2.1.4.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service, but excluding HIC testing and UT examination.

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.
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Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certification
requirements) &b

When sour service requirements are specified by the purchaser, the material shall con-
form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following
additional requirements:

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 and
this MDS.

HI ing and UT examination

When suffix SH applies the following additional requirements apply:

— HIC/SWC testing shall be carried out in accordance with API Spec 5L, 46th Edition
H.4.3

— UT of strip/plate edges adjacent to the weld shall be carried out in accordamnice with API
Spec 5L, 46th Edition K.4.3d

Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) dccepted by
the purchaser.

The material certificate shall be issued in accordance with ISO 120474 / EN 102(4 type 3.1,
confirm compliance with this specification, and include the following informatipn:

— melting and refining practice;

— heattreatment condition; for QT condition, austenitisation and tempering t¢mperature
and quenching medium shall be stated;

— NDT standard and acceptance criteria.

a2 |The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MIDS plus the
addjitional supplementary requirements for sour service, but excluding HIC testing and UT examination.

b |The supplementary suffix “SH” shall be used to designate almaterial delivered in accordance with the MPS including
the pdditional supplementary requirements for sour service plus HIC testing and UT examination.

TYPE OF MATERIAL: Impact tested carbow steel

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY
REQUIREMENT

Wrpught fittings |[ASTM A860/A860M |WPHY 42, WPHY 52 |Seamless or welded |ASTM A96p/A960M
S53,S57, 569

Scdpe This.MDS defines applicable options and/or requirements that supplement or ajnend the

T} referenced standard specification.
Chémical compo- {[(V'+ Nb + Ti) < 0,10 %
sitipn

Hedt treatmeént

During the heat treatment process, fittings shall be placed in such a way as to epsure free
circulation around each fitting including any quenching operation.

For products delivered in the tempered condition, the minimum tempering temperature
shall be 620 °C. r

Test sampling Samples for production testing shall realistically reflect the properties in the actual parts.
Test sampling shall be made from an actual fitting, from a prolongation thereof, or if not
possible, a length of starting material that has been heat treated in the same heat treat-
ment load as the fittings it represents.

Extent of testing |Impact and hardness testing shall be carried out for each heat and heat treatment load.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service, but excluding HIC testing and UT examination.

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.
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Impact testing/ Impact testing is required for thickness = 6 mm,; for fittings with a weld end, the weld end
Toughness testing |thickness shall govern.

Reduction factors for sub-size specimens shall be: 7,5 mm - 5/6 and 5 mm - 2/3.

The impact test specimens shall be taken from mid-thickness position.

Hardness testing |ASTM A960/A960M supplementary requirement S57 shall apply with the following re-
quirements: hardness testing shall be carried out on a minimum two fittings, including
parent material, weld and HAZ, for each test lot.

Non-destructive Ultrasonic testing

testing For fittings with nominal wall thickness > 30 mm: The entire length of the weld shall be

ultrasonically examined for transverse and longitudinal defects in accordance with, anfl to
the acceptance criteria of ASME BPVC VIII Div.1, Appendix 12.

Magnetic particle testing
ASTM A960/A960M supplementary requirement S53 and S69 shall apply-as amended by
this MDS:

Magnetic particle testing, in accordance with ASME BPVC V, Article 7 shall apply to 10 % of
all fittings with wall thickness < 12,7 mm per lot or a minimum ef one item per lot in pny
purchase order. All fittings with wall thickness = 12,7 mm shallibe 100 % tested. Tes{ing
shall be carried out as follows:

— Non-machined surfaces shall be cleaned prior to testing:

— The testing shall be carried out after final maehining and cover 100 % of accessjble
surface of the test item.

— The acceptance criteria shall be to ASME BPVC VIII Div. 1, Appendix 6.
Repair of defects |Weld repair of the base material is not permitted.

Repairs to weld metal are acceptable inaceordance with the standard specification and shall
meet the chemistry requirements of the original manufacturing weld.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus|the
additional sipplementary requirements for sour service,but excluding HIC testing and UT examination.

b The supplementary suffix “SH” shall be used to-dé€signate a material delivered in accordance with the MDS includling
the additionpl supplementary requirements for sour-service plus HIC testing and UT examination.
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Sour service (ad- |When suffix S is specified is specified the following requirements shall apply:

ditio_nal metal- — The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175
lurgical, manu- ;
i i and this MDS.
facturing, testing
and certification |_  Chemical composition:

requirements) &b
— S<0,010 % for fittings made from seamless pipe;

— S<0,003 % for welded fittings made from flat-rolled parts;

— S$<0,020 % for fittings made from forging;

— Ni< 1,0 % for the weld metal.

— Hardness testing:

For fittings, in addition to the hardness testing requirement in the MDS,welding procedure
qualification testing for manufacturing and any repair welding shall’'meet the refjuirements
of ISO 15156-2 / ANSI/NACE MRO0175 using Vickers method, with-a maximum hardness of
250 HV.

When suffix SH is specified is specified the following req@iinements shall apply:
— HIC testing in accordance with NACE TM0284, using’Test Solution A shall apply.

— Acceptance criteria per specimen shallbe CLR < 15 %, CTR <5 %, CSR|< 2 %.
— Maximum individual crack length shall be reported for each section.
— UT testing of flat-rolled product before manufacture:

— ASTM A578/A578M S1, S2:{"shall apply.
Mafking The fittings shall be marked to efisure full traceability to melt and heat treatment lot.

Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) gccepted by
the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 / EN 10204 type
3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:

— Heat treatment condition. For tempered condition, tempering temperatyre shall be
stated:

a2 |The supplementary suffix\“S” shall be used to designate a material delivered in accordance with the MIDS plus the
addjitional supplementaryequirements for sour service, but excluding HIC testing and UT examination.

b [The supplementarySuffix “SH” shall be used to designate a material delivered in accordance with the MPS including
the pdditional supplementary requirements for sour service plus HIC testing and UT examination.

TY‘!E OF MATERIAL: Impact tested carbon steel |

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY
REQUIREMENT

Forgings ASTM A694/A694M |F42,F52 ASTM A961/A961M
S55

Scope This MDS defines applicable options and/or requirements that supplement or amend the

referenced standard specification.
Chemical composi-|C < 0,20 %, S < 0,020 %, P < 0,025 %, Ti < 0,05 %, Nb < 0,04 %, (V + Nb + Ti) < 0,10 %, CE <
tion 0,43 %

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Heat treatment

For products delivered in the quenched and tempered condition the minimum tempering
temperature shall be 620 °C.

Forgings shall be placed in such a way that free circulation around each forging is ensured
during the heat treatment process, including quenching.

Test sampling

Test sampling shall be made from an actual forging or from a prolongation thereof.

For closed die forged components and flanges exceeding 80 kg, it is recognized that alter-
native test may be used. Such alternative test sampling shall be qualified and shall com-
prise comparative testing of sacrificial forgings and the proposed alternative test sample.

Extent of testing

Impact test, tensile test and hardness test shall be carried out for each heat, nominal

a2l ol AN 4 4 4.1 <
CITICRITCS ST aITO ITC AT T CTAaTIITCITC TU Aty

The testing shall be carried out representing the part with heaviest wall thickness WitHin
the heat treatment load.

For heat treatment in continuous furnace a heat treatment load is defined as all.plates Heat
treated continuously in the same furnace, of the same heat and nominal thickness. A teqt
lot shall not exceed 2 000 kg for forgings with as forged weight < 50 kgyand 5 000 kg fof
forgings with as forged weight > 50 kg.

Impact tes
Toughness

ting/
testing

Impact testing shall be carried out at —46 °C. One set of three samples shall be tested.
Test samples shall be taken from the same location and shall have the same orientationjas
tensile test specimens.

The minimum absorbed energy for full size specimens shall be 41 ] average and 33 | single.
Reduction factors for sub-size specimens shall be: 7,5dnm - 5/6 and 5 mm - 2/3.

Hardness tlesting

Hardness testing shall be performed in accordance.with the requirements in ASTM A340
on two forgings per lot. When only one part is produced, this part shall be hardness tesfed
as required. The maximum hardness shall be 22 HRC from three readings per part.

Non-destryctive

VT shall be carried out on each forging in dccordance with the product standard. The tpst-

testing ing shall be performed after machining,%if applicable, and non-machined surfaces shal| be
cleaned prior to the testing.
Supplementary requirement ASTM)A961/A961M S55, magnetic particle testing according
to ASME BPVC V, Article 7 shall.apply to 10 % of all forgings. All accessible internal and
external surfaces shall be examined. The testing shall be carried out after final machinfng.
Non-machined surfaces shall be cleaned prior to examination. The acceptance criteria shall
be to ASME BPVC VIIIDiv. 1, Appendix 6.

Repair of defects | Weld repair is not permitted.

Sour servige (ad- |When sour service/requirements are specified by the purchaser, the material shall con-

ditional metal- form to the réquirements of the ISO 15156 series / ANSI/NACE MR0175 and the followihg

lurgical, manu- additionakréquirements:

facturmg,.iesl:mg The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 gnd

and certifitation .

. thisMDS.

requiremepts) 2
Niy< 1,0 %

Marking The forgings shall be marked to ensure full traceability to melt and heat treatment lot.

Certificatipn The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by

the purchaser

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1, unless
specified otherwise by the purchaser.

The inspection documents shall include the following information:

— Steel manufacturer, melting and refining practice;

— Heattreatment condition. For tempered condition, tempering temperature and holding
time shall be stated.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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TYPE OF MATERIAL: Impact tested carbon steel

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT
Seamless pipes API Spec 5L X60N, X60Q, X60QO, |PSL2
X65Q, X65Q0 (SMLS)

Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.

Manufacturing Seamless pipe (SMLS) according to the product standard

Chﬂpmical compo- |The chemical composition in API Spec 5L shall apply for all thicknesses. 03

sitipn

N

Hedt treatment For pipes delivered in quenched and tempered condition the minimum t ering temper-
ature shall be 620 °C. ‘I

Imﬂ)act testing/ Charpy V-notch testing according to ASTM A370 at —46 °Cisre Q‘Sai for nominal thick-

Toyghness testing |ness = 6 mm. K

Where pipe dimension does not allow testing in the trans r'% direction, the sy
shall be oriented in longitudinal direction. 6

The minimum absorbed energy for full size specimené\gall be 41] average of th
mens and 33] single value in the transverse directidnand 60] average of three s
and 48] single value in the longitudinal direct%%

Reduction factors for sub-size specimens s\hQ be: 75 mm -5/6 and 5 mm - 2/3.

ecimen

ree speci-
pecimens

Hardness testing

Hardness testing of pipe body shall be
API Spec 5L, 46th Edition Annex J.

The maximum hardness shall be %

N\ . .
g@rmed on one pipe per lot in accorda

)
C or 250 HV10.

hce with

Soyr service (ad-
ditlonal metal-
lurgical, manu-
facturing, testing
an( certification
requirements) &

When sour service requireme re specified by the purchaser, the material sh
form to the requirements of.th\e [SO 15156 series / ANSI/NACE MR0175 and thd
additional requirementsg\o

The material shall bg@h‘ceable in accordance with ISO 15156-2 / ANSI/NACE M
this MDS. C)\\

all con-
following

R0175 and

Certification

&

X

03

The material manufacturer shall have a quality system in place (e.g. ISO 9001) 4
the purcha€$é

The matG”)al certificate shall be issued in accordance with ISO 10474 / EN 1020
con @ compliance with this specification, and include the following informati

%\ elting and refining practice;

)— heat treatment condition; for QT condition, austenitisation and tempering t¢
and quenching medium shall be stated;

S

NDT standard and acceptance criteria.

ccepted by

4 type 3.1,
bn:

mperature

a

T

xl;plementary suffix “S” shall be used to designate a material delivered in accordance with the N

[DS plus the

adﬂfﬁpa supplementary requirements for sour service.

TYPE OF MATERIAL: Impact tested carbon steel

PRODUCT FORM

STANDARD GRADE ACCEPTANCE CLASS

SUPPLEMENTARY RE-
QUIREMENT

a

b

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service, but excluding HIC testing and UT examination.

The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.
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Welded pipes API Spec 5L X60N, X60Q, X60QO, |PSL2
X65Q, X65Q0
Scope This MDS defines applicable options and/or requirements that supplement or amend the

referenced standard specification.

Manufacturing SAWL or HFW according to the product standard.

Chemical compo- |Chemical composition according to API Spec 5L shall apply for all thicknesses with the
sition addition of S < 0,003 %.

Heat treatment For pipes delivered in quenched and tempered condition the minimum tempering temper-
ature shall be 620 °C.

AAD

Impact tesfingy tharpy V-riotchrtestingaccording to ASTMAS 70at=46"C s Tequired-for mommimat thich-
Toughness|testing |ness = 6 mm.

Impact testing shall be carried out in transverse direction. Where pipe dimension‘does|not
allow testing in the transverse direction, the specimen shall be oriented in longitudinal
direction. One set of three samples shall be taken from each location: basematerial, we|d
metal and HAZ.

—

The minimum absorbed energy for full size specimens shall be 41] average of three speg
mens and 33] single value in the transverse direction and 60] average of three specimens
and 48] single value in the longitudinal direction.

Reduction factors for sub-size specimens shall be; 7,5 mm -.5/6 and 5 mm - 2/3.

Hardness tlesting |Hardness testing of pipe body, weld metal and HAZ shalkbe performed on one pipe per Jot
in accordance with API Spec 5L, 46th Edition Annex J:

The maximum hardness shall be 22 HRC in the base.material and 250 HV10 in weld metal
and HAZ.

Non-destryctive |NDT according to API Spec 5L, 46th Edition Aitnex K with the following additions
testing

UT of longitudinal weld seam shall be carried out in accordance with ISO 10893-11 with
acceptance criteria U2 for HFW and U2/U2H for SAWL.

UT of welds ends for t 2 5mm shallbe carried out in accordance with API Spec 5L, 46th
Edition K.2.1.3

MT shall be carried out inaccordance with API Spec 5L, 46th Edition K.2.1.4.

Sour servige (ad- |When sour service requirements are specified by the purchaser, the material shall con-
ditional metal- form to the requirements of the ISO 15156 series /ANSI/NACE MR0175 and the following
lurgical, manu- additional requirefnénts:

facturmg,_:est.mg The material shall’be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 4nd
and certifitation this MDS

requiremefts) &
HIC testing and UT examination

When-suffix SH applies the following additional requirements apply:

— HIC/SWCtesting shall be carried outin accordance with API Spec 5L, 46th Edifion
H.4.3.

— UT of strip/plate edges adjacent to the weld shall be carried out in accordajnce
with API Spec 5L, 46th Edition K.4.3d alh

Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The material certificate shall be issued in accordance with ISO 10474 / EN 10204 type 3.1,
confirm compliance with this specification, and include the following information:

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service, but excluding HIC testing and UT examination.

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.
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— melting and refining practice;

— heattreatment condition; for QT condition, austenitisation and tempering temperature

and quenching medium shall be stated;

— NDT standard and acceptance criteria.

a

b

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service, but excluding HIC testing and UT examination.

The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.

Sc¢1pe

TYPE OF MATERIAL: Impact tested carbon steel
PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS\{SUPPLEMENTARY RE-
QUIREMENT
Wrpught fittings |ASTM A860/A860M |WHPHY 60, WPHY 65 |Seamless or welded [ASTM A9pH0/A960M
S53,S57, S¢9
This MDS defines applicable options and/or requirements that supplement or ajnend the

referenced standard specification.

tio

Chémical composi-

A product chemical analysis shall be taken permelt of material.

The steel shall be made according to a fine.grain and inclusion control practice.
The heat analysis shall be modified as follows:

C<0,16 %, P < 0,020 %, (Nb+Ti+V) <0;10 %;

Hedt treatment

During the heat treatment process, fittings shall be placed in such a way as to epsure free

circulation around each fittinglincluding any quenching operation.

For products delivered in the tempered condition, the minimum tempering temperature

shall be 620 °C.

Test sampling

Samples for production testing shall realistically reflect the properties in the aqtual parts.

Test sampling shall’ be made from an actual fitting, from a prolongation thereof,
possible, a length of starting material that has been heat treated in the same he
ment load @s)the fittings it represents.

orif not
ht treat-

Ext

ent of testing

Impactand hardness testing shall be carried out for each heat and heat treatment load.

To

Imxact testing/

ghness testing

Impacttesting is required for thickness = 6 mm; for fittings with a weld end, th
thickness shall govern.

Reduction factors for sub-size specimens shall be: 7,5 mm - 5/6 and 5 mm - 2/3.

The impact test specimens shall be taken from mid-thickness position.

b weld end

Ha

dness testing

ASTM A960/A960M supplementary requirement S57 shall apply with the following re-
quirements: hardness testing shall be carried out on a minimum two fittings, irjcluding

parent material, weld and HAZ, for each test lot.

a

b

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service, but excluding HIC testing and UT examination.

The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.
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Non-destructive
testing

Ultrasonic testing

For fittings with nominal wall thickness = 30 mm: The entire length of the weld shall be
ultrasonically examined for transverse and longitudinal defects in accordance with, and to
the acceptance criteria of ASME BPVC VIII Div.1, Appendix 12.

M , cl .

ASTM A960/A960M supplementary requirement S53 and S69 shall apply as amended by
this MDS:

Magnetic particle testing, in accordance with ASME BPVC'V, Article 7 shall apply to 10 % of
all fittings with wall thickness < 12,7 mm per lot or a minimum of one item per lot in any

purchase order. All [ittings with wall thickness = 12,7 mm shall be 100 % tested. Tes{ing
shall be carried out as follows:

— Non-machined surfaces shall be cleaned prior to testing.

— The testing shall be carried out after final machining and cover 100-% ot accessjble
surface of the test item.

— The acceptance criteria shall be to ASME BPVC VIII Div. 1, Appendix 6.

Repair of defects

Weld repair of the base material is not permitted.

Repairs to weld metal are acceptable in accordance with the standard specification and shall
meet the chemistry requirements of the original manufacturing weld.

Sour servige (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certifitation
requiremepts) @

When suffix S is specified is specified the following requirements shall apply:

— The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MRO[L75
and this MDS.

— Chemical composition:
— S<0,010 % for fittings made fradm seamless pipe;
— S<0,003 % for welded fittings made from flat-rolled parts;
— S<0,020 % for fittings-made from forging;
— Ni< 1,0 % for the weld metal.

— Hardness testing:

For fittings, in addition to the hardness testing requirement in the MDS, welding procedure
qualification testing for manufacturing and any repair welding shall meet the requiremgnts
of ISO 15156:2-/ ANSI/NACE MRO0175 using Vickers method, with a maximum hardnesf of
250 HV.

When'suffix SH is specified is specified the following requirements shall apply:
—\~HIC testing in accordance with NACE TM0284, using Test Solution A shall apply.

— Acceptance criteria per specimen shall be CLR <15 %, CTR <5 %, CSR <2 %.

— Maximum individual crack length shall be reported for each section.

— UT testing of flat-rolled product before manufacture:
ASTM A578/A578M S1, S2.1 shall apply.

Marking

The fittings shall be marked to ensure full traceability to melt and heat treatment lot.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service, but excluding HIC testing and UT examination.

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.
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Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by

the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 / EN 10204 type

3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:

stated.

Heat treatment condition. For tempered condition, tempering temperature shall be

a

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service, but excluding HIC testing and UT examination.

b
the

The supplementary sullix "SH_ shall be used to designate a material delivered in accordance with the M
additional supplementary requirements for sour service plus HIC testing and UT examination.

S including

TYPE OF MATERIAL: Impact tested carbon steel

PRODUCT FORM

STANDARD GRADE ACCEPTANCE CLASS |SUPPLEME

QUIREME]

NTARY RE-
/T

Forgings

ASTM A694/A694M |F60, F65 ASTM A96]

A961M S55

Scdpe

This MDS defines applicable options and/or requirements that supplement or a
referenced standard specification.

mend the

Ché¢mical composi-
tion

The steel shall be made according to a fine)grain and inclusion control practice.

C<0,20 %, S<0,020 %, P < 0,025 %, Ti =\0;05 %, Nb < 0,04 %, (V+Nb+Ti) < 0,10
0,43 %

%, CE <

Hedt treatment

For products delivered in the quenched and tempered condition the minimum t
temperature shall be 620 °C.

Forgings shall be placed in-such a way that free circulation around each forging
during the heat treatmentprocess, including quenching.

Pmpering

is ensured

Test sampling

Test sampling shall.bémade from an actual forging or from a prolongation ther

For closed die forged components and flanges exceeding 80 kg, it is recognized
native test may.bé used. Such alternative test sampling shall be qualified and sh
prise comparxative testing of sacrificial forgings and the proposed alternative t¢

bof.

[hat alter-
all com-
st sample.

Extent of testing

Impact test, tensile test and hardness test shall be carried out for each heat, no
thickness and heat treatment load.

Thetesting shall be carried out representing the part with heaviest wall thickn
the heat treatment load.

For heat treatment in continuous furnace a heat treatment load is defined as all
treated continuously in the same furnace, of the same heat and nominal thickng
lot shall not exceed 2 000 kg for forgings with as forged weight <50 kg,and 5 0
forgings with as forged weight > 50 kg.

hinal

bss within

plates heat
ss. A test
PO kg for

Impacbtesting/

Impact testing shall be carried out at —46 °C. One set of three samples shall be fested. Test

Toughness testing

samples shall be taken from the same Iocation and have the same orientation as tensile

test specimens.

The minimum absorbed energy for full size specimens shall be 41 ] average and 33 | single.

Reduction factors for sub-size specimens shall be: 7,5 mm - 5/6 and 5 mm - 2/3.

Hardness testing

Hardness testing shall be performed in accordance with the requirements in ASTM A370
on two forgings per lot. When only one part is produced, this part shall be hardness tested
as required. The maximum hardness shall be 22 HRC from three readings per part.

a

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Non-destructive
testing

VT shall be carried out on each forging in accordance with the product standard. The test-
ing shall be performed after machining, if applicable, and non-machined surfaces shall be
cleaned prior to the testing.

Supplementary requirement ASTM A961/A961M S55, magnetic particle testing according
to ASME BPVC V, Article 7 shall apply to 10 % of all forgings. All accessible internal and
external surfaces shall be examined. The testing shall be carried out after final machining.
Non-machined surfaces shall be cleaned prior to examination. The acceptance criteria shall
be to ASME BPVC VIII Div. 1, Appendix 6.

Repair of defects

Weld repair is not permitted.

Sour service (ad-

When sour service requirements are specified by the purchaser, the material shall con-

ditional metal-
lurgical, manu-

form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the followi
additional requirements:

additional sy

facturmg,.nesl:mg The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 gnd
and certifitation .
. this MDS.
requiremepts) 2
Ni<1,0%
Marking The forgings shall be marked to ensure full traceability to melt and héat treatment lot.
Certificatign The material manufacturer shall have a quality system in place (g-g, ISO 9001) accepted by
the purchaser.
The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1, un]ess
specified otherwise by the purchaser.
The inspection documents shall include the followingjinformation:
— Steel manufacturer, melting and refining practice;
— Heattreatment condition. For tempered condition, tempering temperature and holding
time shall be stated.
a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus|the

pplementary requirements for sour service.

TYPE OF HATERIAL: Ferritic-Austenitic stainless steel type lean duplex

PRODUCT STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY

FORM REQUIREMENT

Seamless(pipes |ASTM A790/ UNS S§32003, S32304, |- -
A790M $82441

Scope This MBS defines applicable options and/or requirements that supplement or am¢nd
thereferenced standard specification.

Metal making |The melt shall be refined by AOD or equivalent method.

Chemical om-\PREN 2 28,0

position

Heat treatment | The pipes shall be solution annealed followed by rapid cooling.
Pipes shall be placed in such a way as to ensure free circulation of heating and cooling
media around each pipe during the heat treatment process including rapid cooling.

Test sampling |Where pipe dimension does not allow taking test specimens in transverse direction
specimens shall be taken in longitudinal direction.

Extent of test- |One tensile, one set of impact tests and one micrographic examination including ferrite

ing measurements shall be carried out for each heat and heat treatment lot.

Impact test- The sampling of test specimens, testing methodology and acceptance criteria shall

ing/ Toughness |conform with ISO 17781 QL IL.

testing NOTE Impact testing is only applicable for wall thickness = 6 mm and when the pipe
dimension allows extraction of a test sample.
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Corrosion test-
ing

The sampling of test specimens, testing methodology and acceptance criteria shall be
in accordance with ISO 17781.

Micrographic
examination

The sampling of test specimens, testing methodology and acceptance criteria for
microstructural examination including ferrite measurements shall be in accordance
with ISO 17781.

Repair of de- |Weld repair is not permitted.

fects

Surface treat- |Finished pipes shall be white pickled or bright annealed. Machined surfaces do not
ment and finish |require pickling.

Marking The pipes shall be marked to ensure full traceability to heat and heat treafment lot.
Certification The material manufacturer shall have a quality system in place (e.g. IS@-9001) accepted

by the purchaser.

The inspection documents shall be issued in accordance with 010474 /|EN 10204

type 3.1 and shall confirm compliance with this specification:

The inspection documents shall include the following information:

Steel manufacturer;

h shall be
and direct

Solution annealing temperature, holding titne and cooling mediun
stated (holding time is not applicable for pip€es produced hot finished
quenched).

TYPE OF MATERIAL: Ferritic-Austenitic stainless steel type lean duplex
PRPDUCT FORM |STANDARD GRADE ACCEPTANCE SUPPLEMENTARY
CLASS REQUIREMENT

Welded pipes ASTM A928/ UNS S32003,S32304, |[Class1,3,4and5 |ASTM A928/A928M
A928M $82441 S3, 5S4

Scgpe This MDS defines applicable options and/or requirements that supplemeht or
amend thereferenced standard specification.

Megtal making The melt shall be refined by AOD or equivalent method.

Cheémical compo- | PREN.= 28,0

sitlon

Walding The WPS shall be qualified in accordance with ISO 15614-1 or ASME BPVC IX and
shall include the same examinations as for the production testing and shall fulfil
the acceptance criteria of ISO 17781. The qualification shall be carried oiit on the
same material grade (UNS number) as used in production. Change of spefific make
(brand name) of welding consumables requires requalification.

Hegttreatment |The pipes shall be solution annealed followed by rapid cooling.
Pipes shall be placed in such a way as to ensure free circulation of heating and
cooling media around each pipe during the heat treatment process including rapid
cooling.

Impact testing/ |The sampling of test specimens, testing methodology and acceptance criteria shall

Toughness test- |conform with ISO 17781 QL II.

ing

Corrosion test- |The sampling of test specimens, testing methodology and acceptance criteria shall

ing be in accordance with ISO 17781.
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Micrographic Supplementary requirement S4 shall apply as modified by this MDS.

Examination The sampling of test specimens, testing methodology and acceptance criteria for

microstructural examination including ferrite measurements shall be in accord-
ance with ISO 17781.

Extent of testing |One tensile, one set of impact tests and one micrographic examination including
ferrite measurement shall be carried out for each heat and heat treatment lot.

Alot of pipe is defined as the quantity of product not exceeding the lot definition in
the standard and from the same heat, same processing conditions including weld
procedure and same heat treatment load. For continuous furnaces, the lot defini-
tion shall conform with the product standards.

Non-destructive |Supplementary requirement S3, penetrant testing, according to ASME BPVEV
testing Article 6 shall apply to 100 % of the weld area of 10 % of the pipes (same'test lofjas
defined for mechanical testing) delivered.

The testing shall be carried out after calibration and pickling/brightannealing.

Acceptance criteria shall be to ASME BPVC VIII, Div. 1 Appendi%.8:
Repair of flefects |Weld repair of base material is not permitted.

For repair of welds, the requirements for production wélding above shall apply {
the repair WPS. Repair welds shall be heat treated as per the original productio

= O

weld.
Surface treat- Finished pipes shall be white pickled or brightannealed. Machined surfaces do ot
ment and|finish |require pickling.
Marking The pipes shall be marked to ensure full tfaceability to heat and heat treatment
lot.
Certificatjon The material manufacturer shall haye'a quality system in place (e.g. ISO 9001)

accepted by the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type
3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:
— Manufacturerefithe starting material;

— Solution ahnealing temperature, holding time and quench medium shallf be

stated.
TYPE OF !ATERIAL: Ferritic-Austenitic stainless steel type lean duplex
PRODUCT|FORM |STANDARD GRADE ACCEPTANCE SUPPLEMENTARY
CLASS REQUIREMENT
Wrought fittings [ ASTM A815/ UNS S32003, S32304, |WP-W, WP-S or ASTM A815/A815M
A815M $82441 WP-WX S2,S7
Scope This MDS defines applicable options and/or requirements that supplement or

amend the referenced standard specification.
Metal making The melt shall be refined by AOD or equivalent method.

Chemical compo- |PREN = 28,0
sition
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Welding

The WPS shall be qualified in accordance with ISO 15614-1 or ASME BPVC IX and
shall include the same examinations as for the base material and shall meet the
acceptance criteria of ISO 17781. The qualification shall be carried out on the
same material grade (UNS number) as used in production. Change of specific make

(brand name) of welding consumables requires requalification.

Heat treatment

The fittings shall be solution annealed followed by water/liquid quenching.

Fittings shall be placed in such a way as to ensure free circulation of heating and
cooling media around each fitting during the heat treatment process including

quenching.

Te§t sampling Test sampling shall be made from an actual Titting, from a prolongation thereof, or
if not possible, a length of starting material that has been heat treated irijthe same
heat treatment load as the fittings it represents.

Tenmsile testing |Supplementary requirement S2 shall apply.

Impact testing/ |The sampling of test specimens, testing methodology and a€ceptance criteria shall

Toughness test- |conform with ISO 17781 QL II.

ing

Corrosion test- | The sampling of test specimens, testing methodology-and acceptance criteria shall

ing be in accordance with ISO 17781.

Migrographic The sampling of test specimens, testing methodelogy and acceptance criteria for

Exqmination microstructural examination including ferfite measurements shall be injaccord-
ance with ISO 17781.

Extent of testing |One tensile, impact tests and one micrographic examination including fefrite
measurement shall be carried out for each lot as defined below.

A test lot shall include all fittingsfrom the same heat and heat treatment|load,
with a wall thickness range of+5 mm and, where applicable, welded with the same
WPS.
Nop-destructive |Ultrasonic testing is notdcceptable as replacement for RT of fittings.
testing Supplementary reguirements S7, penetrant testing, shall apply to:
— 10 % of seamless or minimum one item per lot in any purchase ordef;
— 100 % ef welded fittings above NPS 2.
The testing shall be carried out after calibration.
For‘welded fittings the testing shall cover the weld only.

Repair of defects {Weld repair of base material is not permitted.

For repair of welds, the requirements for production welding shall apply[to the
repair WPS. Repair welds shall be heat treated as per the original produdtion weld.

Sufface treat- Finished fittings shall be white pickled. Machined surfaces do not requir¢ pickling.

mént and finish

Madlrking The fittings shall he marked to ensnire full traceahility to heat and heat tfeatment
lot.

Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001)

accepted by the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type

3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:

Steel manufacturer of the starting material for the finished product;

stated.

Solution annealing temperature, holding time and quench medium shall be
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TYPE OF MATERIAL: Ferritic-Austenitic stainless steel type lean duplex

PRODUCT FORM |STANDARD GRADE ACCEPTANCE SUPPLEMENTARY
CLASS REQUIREMENT
Forgings ASTM A182/A182M|F68 (S32304) ASTM A961/A961M
S56
Scope This MDS defines applicable options and/or requirements that supplement or

amend the referenced standard specification.

Product covered by this MDS is limited to a maximum thickness of 300 mm=Fer
thickness exceeding 300 mm, qualification and specification requirements,shalllbe
subject to agreement.

Metal making The melt shall be refined by AOD or equivalent method.

Chemical rompo-|PREN = 28,0
sition

Heat treagtment |The forgings shall be solution annealed followed by water/liquid quenching.

Forgings shall be placed in such a way as to ensure freécirculation of heating arld
cooling media around each component during the heat treatment process including
quenching.

Test sampling For forgings as discs, balls and closed die partsiwithout weld ends, sampling shall
be as per ISO 17781 for bars and long solid forgings without weld end.

The tensile test specimen shall be taken from the same location as the impact teft
sample and shall be oriented tangentially when size permits.

For all products, the mid-length of\the test specimens shall be located one T or
100 mm, whichever is less, to ahy second surface.

For parts forged in closed die and flanges exceeding 80 kg, it is recognized that
alternative test may bewsed. This alternative test sampling shall be qualified and
shall comprise comparative testing of sacrificial forgings and the proposed altey
native test sample.

Extent of testing |One tensile, impact tests and one micrographic examination including ferrite
measurementshall be carried out for each heat and heat treatment load.

The testing-shall be carried out on the forgings with heaviest wall thickness within
the heat treatment load.

A test lot shall not exceed 2 000 kg for forgings with as forged weight up to 50 k
and 5 000 kg for forgings with as forged weight > 50 kg.

A

Impact testingy>~| The sampling of test specimens, testing methodology and acceptance criteria shpll
Toughnesk test- |conform with ISO 17781 QL II.

ing
Corrosion test- |The sampling of test specimens, testing methodology and acceptance criteria shall
ing be in accordance with ISO 17781.

Micrographic The sampling of test specimens, testing methodology and acceptance criteria for
examination microstructural examination including ferrite measurements shall be in accord-

ance with ISO 17781 for forging with weld ends. Test specimens shall be taken
from the surface and the centre of the forging with no weld ends and shall sample
an area of 10 mm by 10 mm minimum.
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Non-destructive
testing

VT shall be carried out on each forging in accordance with the product standard. The
testing shall be performed after machining, if applicable, and non-machined surfaces
shall be white pickled prior to the testing.

ASTM A961/A961M supplementary requirement S56 or ASME BPVC V Article 6, pen-
etrant testing, shall apply to 10 % of forgings above NPS 2.

The testing shall be carried out after final machining. Non-machined surfaces shall
be pickled prior to the testing. All accessible internal and external surfaces shall be
examined.

The acceptance criteria shall be ASME BPVC VIII, Div. 1, Appendix 8.

Repair of defects

Weld repair is not permitted.

Surface treat-
ment and finish

Finished forgings shall be white pickled. Machined surfaces do notrequife pick-
ling.

Mdrking

The forgings shall be marked to ensure full traceability to heatand heat freatment

lot.

Certification

The material manufacturer shall have a quality system tnplace (e.g. ISO 9001)
accepted by the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 [ EN

10204 type 3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:

Steel manufacturer;

— Solution annealing temperature, holding time and quenching mediujm shall be
stated.

TYPE OF MATERIAL: Ferritic-Austenitic stainless steel type lean duplex

PRPDUCT FORM |STANDARD GRADE ACCEPTANCE SUPPLEMENTARY

CLASS REQUIREMENT
Plgtes, sheets, |ASTM A240/ UNS S32003, S32304, |- ASTM A240/A240M
strjips A240M S82441 S1

Scape This-MDS defines applicable options and/or requirements that supplemeht or
amend the referenced standard specification.

Metal making The melt shall be refined by AOD or equivalent method.

Chemical compo-|PREN = 28,0

sitjon

Hegt treatment |The plates shall be solution annealed followed by water/liquid quenching.

p

Plates shallbe p]:ll‘ﬂ{" insuch a Way-as toensure free circulation of hnafimg and

cooling media around each plate during the heat treatment process including
quenching.

Tensile testing

Tensile test specimens shall be sampled in the transverse orientation to the direc-
tion of final rolling and shall be located in mid-thickness for thickness (t) < 40 mm
and in location t/4 for thicknesses (t) > 40 mm, in accordance with ASTM E8/E8M.

Impact testing/
Toughness test-

ing

The sampling of test specimens, testing methodology and acceptance criteria shall
conform with ISO 17781 QL II.

Corrosion test-
ing

The sampling of test specimens, testing methodology and acceptance criteria shall
be in accordance with ISO 17781.
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Micrographic The sampling of test specimens, testing methodology and acceptance criteria for

Examination microstructural examination including ferrite measurements shall be in accord-
ance with [SO 17781.

Extent of testing |One tensile, one set of impact tests and one micrographic examination including

ferrite measurement shall be carried out for each heat of steel and heat treatment
lot.

Non-destructive
testing

Visual Inspection

VT shall be carried out on each plate in accordance with the product standard.
The testing shall be performed after machining, if applicable, and non-machined

surtaces shall be cleaned prior to the testing.

Repair of flefects |Weld repair is not permitted.

Surface treat- Finished plates, sheets or strips shall be white pickled.

ment and|/finish

Marking The plates, sheets or strips shall be marked to ensure full traceability to heat and
heat treatment lot.

Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001)

accepted by the purchaser.

The inspection documents shall be in accordance withdSO 10474 / EN 10204 type
3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:

Steel manufacturer;

Solution annealing temperature, holding time and quench medium shall| be

stated.

TYPE OF HATERIAL: Ferritic -Austenitic stainless steel type lean duplex

PRODUCT|FORM |STANDARD GRADE ACCEPTANCE SUPPLEMENTARY
CLASS REQUIREMENT
Bars ASTM A276/ UNS S32003, S32304,
A276M S82441
ASTM A479] UNS S32003, S32304,
A479M $82441
ASTM A182/ F68 (UNS S32304)
A182M
Scope This MDS defines applicable options and/or requirements that supplement or
amend the referenced standard specification.

This MDS inciudes additional requirements for vaive parts DN 100 (NPS4)and
under manufactured from bars, when permitted by the valve specification.

Product covered by this MDS is limited to a maximum thickness of 300 mm. For
thickness exceeding 300 mm, qualification and specification requirements shall be
subject to agreement.

Metal making The melt shall be refined by AOD or equivalent method.
Manufacturing |Bars shall be manufactured to the following requirements:
— bar forgings as defined in ASTM A788/A788M and certified to ASTM A182/
A182M, or;
— hot or cold finished cylindrical shaped bar manufactured according to ASTM
A276/A276M or ASTM A479/A479M with maximum diameter of 300 mm.
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Cold finishing shall be restricted to turning, grinding or polishing (singly or in
combination); cold drawing or cold forming is not permitted.

Chemical compo-
sition

PREN = 28,0

Heat treatment

Bars shall be solution annealed followed by water/liquid quenching.

Bars shall be placed in such a way as to ensure free circulation of heating and cool-
ing media around each bar during the heat treatment process including quenching.

Tensile testing

Where tensile testing in both directions is required by this MDS, all tensile tests
shall meet the specified properties of the referenced standard specification in both

directions. The centreline of tensile specimen shall be located at a distance from
the bar OD in accordance with ASTM A370.

Impact testing/
Tolighness test-
ing

Except as modified in the MDS, sampling and acceptance criteria shall copnform
with ISO 17781 QL IL.

Where impact testing in the tangential direction is required-by this MDS| the ac-
ceptance criteria shall be 45 ] average, 35 ] minimum single.

Corrosion test-
ing

The sampling of test specimens, testing methodology and acceptance criteria shall
be in accordance with ISO 17781.

Mi¢rographic
exqmination

The sampling of test specimens, testing methodology and acceptance criteria for
microstructural examination including ferrite measurements shall be infaccord-

ance with ISO 17781. Test specimens shall he taken from the surface and|the cen-
tre of the bar and shall sample an areaef 10 mm by 10 mm minimum.

Extent of testing

Tensile, impact tests and one micrographic examination including ferrite measure-
ments shall be carried out for eachdot as defined in ASTM A484/A484M.

Test sampling

The mid-length of axial (longitudinal) and tangential (transverse) specimens shall
be located at a distance equalito the bar outside diameter or 100 mm, whlichever is
the lesser, from the end of the bar.

Valve parts manufactured from bar

For bars with outside diameter = 100 mm intended for machining of valv parts,

in addition to tensile testing and impact testing in the longitudinal direction, one
tensile testspecimen and one set of three impact test specimens shall be|taken in
the tangehtijal direction. Acceptance criteria shall conform with this MD§.

Non-destructive
tesging

Visual-inspection
VT shall be carried out on each bar in accordance with the product standard. The

testing shall be performed after machining, if applicable, and non-machined sur-
faces shall be cleaned prior to the testing.

NDT (PT) of valve parts manufactured from bar

Inspection of valve parts manufactured from bar shall be according to tHe applica-
ble valve specification or as specified below.

1000/

PUVAV A4 Pbllbtl Clllt t\,otlus Uf Gll a\,\,\,oo;bl\, ;lltbl ual Glld bAtbl ual oul fa\.,\.o > all be
carried out in accordance with ASME BPVC YV, article 6 or ASTM A961/A961M
supplementary requirement S56. Acceptance criteria shall be according to ASME
BPVC VIII, Div. 1, appendix 8. The testing shall be carried out after machining. Non
machined surfaces shall be white pickled prior to testing.

Repair of defects |Weld repair is not permitted.

Surface treat- Finished parts shall be white pickled. Machined or peeled surfaces do not require
ment and finish |pickling.

Marking The bars shall be marked to ensure full traceability to heat and heat treatment lot.
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Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001)
accepted by the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 / EN
10204 type 3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:

— Steel manufacturer of starting material;

— Solution annealing temperature, holding time and quenching medium shall be
stated.

TYPE OF !ATERIAL: Ferritic-Austenitic stainless steel type lean duplex

PRODUCT|FORM |STANDARD GRADE ACCEPTANCE|SUPPLEMENTARY
CLASS REQUIREMENT
Tubes ASTM A789/ UNS S32003, S32304,
A789M $82441
Scope This MDS defines applicable options and/or requirements that supplement or

amend the referenced standard specification.

Metal making

The melt shall be refined by AOD or equivalent method.

Toughnessk test-
ing

Chemical rompo- |PREN = 28,0

sition

Heat treagtment |The tubes shall be solution annealed followed by rapid cooling.
Tubes shall be placed in such a way'as to ensure free circulation of heating and
cooling media around each tube.during the heat treatment process including rapid
cooling.

Test sampling  |Where tube dimension dees’not allow taking test specimens in transverse direct
tion specimens shall be‘taken in longitudinal direction.

Impact testing/ |The sampling of test'specimens, testing methodology and the acceptance criterip

shall conform with)ISO 17781 QL II.

NOTE Impaet tésting is only applicable for wall thickness = 6 mm and when theg
pipe dimension allows extraction of a test sample.

Corrosion|test- |The sampling of test specimens, testing methodology and acceptance criteria shall
ing be imaccordance with ISO 17781.

Micrographic Thesampling of test specimens, testing methodology and acceptance criteria fof
examination microstructural examination including ferrite measurements shall be in accord

ance with ISO 17781.

Extent of testing

Tensile testing, one set of impact tests and one micrographic examination includ

Ing rerrite measurement shall be carried out Ior each 1ot as derined 1n the stand rd

for mechanical tests.

64

Repair of defects |Weld repair is not permitted.

Surface treat- Finished tubes shall be white pickled or bright annealed. Machined surfaces do not
ment and finish |require pickling.

Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001)

accepted by the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type
3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:
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Steel manufacturer of the starting material;

stated (holding time is not applicable for tubes produced hot finished
quenched).

Solution annealing temperature, holding time and cooling medium shall be

and direct

TYPE OF MATERIAL: Ferritic-Austenitic stainless steel type 22Cr duplex

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS [SUPPLEMBNTARY RE-
QUIREMENT
Sedmless pipes |ASTM A790/A790M UNS S31803, UNS|- -
S32205

Scdpe This MDS defines applicable options and/or requirements that supplement or ampnd the ref-
erenced standard specification.

Qudlification Manufacturers and the manufacturing process shall be qualifiedift accordance with ISO 17782
or NORSOK M-650. The qualification testing shall meet the(réquirements of this MDS.

Metal making The melt shall be refined by AOD or equivalent method.

Chémical compo- |UNS S31803: N=0,14 % - 0,20 %

sitipn

Hedt treatment |The pipes shall be solution annealed followed<y rapid cooling.
Pipes shall be placed in such a way as to ensure free circulation of heating and copling media
around each pipe during the heat treatmert process including rapid cooling.

Test sampling Where pipe dimension does not allow<taking test specimens in transverse directior specimens
shall be taken in longitudinal dire¢tion.

Extent of testing |One tensile, one set of impact tests, corrosion test and one micrographic examinatign including
ferrite measurements shall be carried out for each heat and heat treatment lot.

Imxact testing/ |The sampling of test spe¢imens, testing methodology and acceptance criteria shpll conform

Toughness test- |with ISO 17781 QL LL;

ng NOTE Impact testingis only applicable for wall thickness = 6 mm and when the pipe dimen-
sion allows extraction of a test sample.

Hardness testing |Hardness testing shall be performed by the Rockwell C method.

Conrosion test-

The sampling of test specimens, testing methodology and acceptance criteria sh

hll be in ac-

ing| cordance with 1SO 17781.

Midrographic The sampling of test specimens, testing methodology and acceptance criteria for microstruc-
Exdmination tural examination including ferrite measurements shall be in accordance with ISP 17781.
Repair of defects-| Weld repair is not permitted.

Soyr service

When sour service requirements are specified by the purchaser, the material sh

h1l conform
additional

requirements) 2

(additional to the requirements of ISO 15156 series / ANSI/NACE MR0175 and the following
melallurgical, requirements:

manufactur- I it

. . LIUTUrNEss LESLINTY

ing, testing and

certification Hardness testing shall be performed in accordance with the requirements in ASTM A370 /

ASTM A1058 on one length of pipe per lot. The maximum hardness shall be 28HRC
readings taken in close proximity.

from three

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and

this MDS.
Surface treat- Finished pipes shall be white pickled or bright annealed. Machined surfaces do not require
ment and finish |pickling.
Marking The pipes shall be marked to ensure full traceability to heat and heat treatment lot.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 / EN 10204 type 3.1
and shall confirm compliance with this specification.

The inspection documents shall include the following information:
— The MPS identification or the MPCR/QTR number used;

— Steel manufacturer;

— Solution annealing temperature, holding time and cooling medium shall be stated
(holding time 1s not applicable for pipes produced hot [inished and direct quenched]

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS‘plus|the
additional sipplementary requirements for sour service.

TYPE OF %TERIAL: Ferritic-Austenitic stainless steel type 22Cr duplex

PRODUCT ¥ORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT
Welded pipes ASTM A928/A928M |UNS S31803, UNS Class 1,34 and 5 ASTM A928/A928M
$32205 S3,54

Scope This MDS defines applicable options and/or requirements that supplement or amend thie
referenced standard specification.

Qualificatipn Manufacturers and the manufacturing processshall be qualified in accordance with IS
17782 or NORSOK M-650. The qualificatiornitesting shall meet the requirements of this
MDS.

Metal makjng The melt shall be refined by AOD or equivalent method.

Chemical cpompo- |UNS S31803: N =0,14 % - 0,20 %

sition

Welding The WPS shall be qualified'in‘accordance with ISO 15614-1 or ASME BPVC IX and shall

include the same examinations as for the production testing and shall fulfil the acceptance
criteria of ISO 17781, The qualification shall be carried out on the same material grade
(UNS number) as used in production. Change of specific make (brand name) of welding
consumables requires requalification.

Heat treatinent The pipes shallbe solution annealed followed by rapid cooling.

Pipes shall,be placed in such a way as to ensure free circulation of heating and cooling
medialapound each pipe during the heat treatment process including rapid cooling.

Impact tesfing/ | TheSampling of test specimens, testing methodology and acceptance criteria shall con-
Toughness|testing [form with [SO 17781 QL II.

CVN test specimens may be oriented in longitudinal direction when combination of OD,{ID
and wall thickness does not allow orienting the test specimen in transverse direction.

7 Lo ctino ’]‘kn n'\mn] inaofiac nnnnimnnn actinag maathodaology and ccoantanon ¥} nv‘r\ n]ﬂr\]] ]r'\n ¥
Corrosion testing—Thesamphn soltestspechHnens Hestirsmethodol otytdacceptafreeertt hat
accordance with ISO 17781
Micrographic Supplementary requirement S4 shall apply as modified by this MDS.
Examination

The sampling of test specimens, testing methodology and acceptance criteria for micro-
structural examination including ferrite measurements shall be in accordance with 1SO
17781.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Extent of testing

One tensile, one set of impact tests, corrosion test, and one micrographic examination
including ferrite measurement shall be carried out for each heat and heat treatment lot.

Alot of pipe is defined as the quantity of product not exceeding the lot definition in the
standard and from the same heat, same processing conditions including weld procedure
and same heat treatment load. For continuous furnaces, the lot definition shall conform
with the product standards.

Non-destructive
testing

Supplementary requirement S3, penetrant testing, according to ASME BPVC V Article 6
shall apply to 100 % of the weld area of 10 % of the pipes (same test lot as defined for me-
chanical testing) delivered.

The testing shall be carried out after calibration and pickling/bright annealing.

Acceptance criteria shall be to ASME BPVC VIII, Div. 1 Appendix 8.

Repair of defects

Weld repair of base material is not permitted.

For repair of welds, the requirements for production welding above shall apply fo the re-
pair WPS. Repair welds shall be heat treated as per the original production weld.

Soyr service (ad-
ditional metal-
lurgical, manu-
facturing, testing
an( certification
requirements) 2

When sour service requirements are specified by the purchaser, the material shall con-
form to the requirements of the ISO 15156 series / ANSI/NAGE-MRO0175 and thq following
additional requirements:

The material shall be traceable in accordance with ISO\15156-3 / ANSI/NACE MR0175 and
this MDS.

Surface treatment |Finished pipes shall be white pickled or brightahnealed. Machined surfaces do hot require
and finish pickling.

Mafking The pipes shall be marked to ensure full traceability to heat and heat treatmentlot.
Certification The material manufacturer shall havela quality system in place (e.g. ISO 9001) dccepted by

the purchaser.

The inspection documents shalbbe in accordance with ISO 10474 / EN 10204 type 3.1 and
shall confirm compliance with'this specification.

The inspection documents:shall include the following information:
MPS identificationyor MPCR/QTR number used;

Manufacturerof the starting material;

Solutiohyannealing temperature, holding time and quench medium shall be|stated.

a | The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MIDS plus the
addjitional supplementary requjrements for sour service.

TYPE OF MATERIAL: Ferritic-Austenitic stainless steel type 22Cr duplex

PRODUCT’FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY
REQUIREMENT
Wroughtfittings [ASTM A8T5/A815M  [UNSS31803,UNS WP-W, WP-Sor AST™M Am'S/A815M
S32205 WP-WX S2,S7

Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.

Qualification Manufacturers and the manufacturing process shall be qualified in accordance with ISO
17782 or NORSOK M-650. The qualification testing shall meet the requirements of this
MDS.

Metal making The melt shall be refined by AOD or equivalent method.

Chemical compo- |UNS S31803:N=0,14 % - 0,20 %

sition

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Welding

The WPS shall be qualified in accordance with ISO 15614-1 or ASME BPVC IX and shall
include the same examinations as for the base material and shall meet the acceptance
criteria of ISO 17781. The qualification shall be carried out on the same material grade
(UNS number) as used in production. Change of specific make (brand name) of welding
consumables requires requalification.

Heat treatment

The fittings shall be solution annealed followed by water/liquid quenching.

Fittings shall be placed in such a way as to ensure free circulation of heating and cooling
media around each fitting during the heat treatment process including quenching.

Test sampling

Test sampling shall be made from an actual fitting, from a prolongation thereof, or if not
possible, a length of starting material that has been heat treated in the same heat treat-

ment load as the fittings it represents.

Tensile tesfing

Supplementary requirement S2 shall apply.

Impact testing/
Toughnessi|testing

The sampling of test specimens, testing methodology and acceptance criteria.shall con-
form with ISO 17781 QL II.

CVN test specimens may be oriented in longitudinal direction when combination of ODID
and wall thickness does not allow orienting the test specimen in trans$verse direction.

Examinatipn

Corrosion testing |The sampling of test specimens, testing methodology and acceptance criteria shall be i
accordance with ISO 17781.
Micrographic The sampling of test specimens, testing methodology and aceeptance criteria for micro

structural examination including ferrite measurements shall be in accordance with ISO
17781.

Extent of testing

One tensile, impact tests and corrosion test, and one'micrographic examination including
ferrite measurement shall be carried out for eachlet as defined below.

—_—

A test lot shall include all fittings from the samie heat and heat treatment load, with a wall

thickness range of +5 mm and, where applicable, welded with the same WPS.

Non-destryctive
testing

Ultrasonic testing is not acceptable as replacement for RT of fittings.

Supplementary requirements S7, penetrant testing, shall apply to:

10 % of seamless or minimuhione item per lot in any purchase order;

100 % of welded fittingsabove NPS 2.

The testing shall be carried out after calibration.

For welded fittings-the'testing shall cover the weld only.

The acceptance criteria shall be ASME BPVC VIII, Div. 1, Appendix 8.

Repair of defects

Weld repair-of base material is not permitted.

For repdirpof welds, the requirements for production welding shall apply to the repair
WPS..Repair welds shall be heat treated as per the original production weld.

Sour servige (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certifitation

When sour service requirements are specified by the purchaser, the material shall con-
form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the followihg
additional requirements:

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MRO0175 gnd
this MDS.

requiremeimts)™

Surface treatment

Finished fittings shall be white pickled. Machined surfaces do not require pickling.

and finish
Marking The fittings shall be marked to ensure full traceability to heat and heat treatment lot.
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by

the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 and
shall confirm compliance with this specification.

The inspection documents shall include the following information:

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

68

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=5adfa6c3be83c6b6a1a5a02ef46ed53c

1SO 13703-2:2023(E)

MPS identification or MPCR/QTR number used;

Steel manufacturer of the starting material for the finished product;

Solution annealing temperature, holding time and quench medium shall be

stated.

a

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

TY]

PE OF MATERIAL: Ferritic-Austenitic stainless steel type 22Cr duplex

PR

DDUCT FORM

STANDARD GRADE ACCEPTANCE CLASS

REQUIRE

SUPPLEMENTARY

ENT

Forgings

ASTM A96
S56

ASTM A182/A182M |F51 (UNS S31803),

F60 (UNS $32205)

[ /A961M

Scape

This MDS defines applicable options and/or requirements that’supplement or amend the

referenced standard specification.

Product covered by this MDS is limited to a maximum thigkness of 300 mm. For]
exceeding 300 mm, qualification and specification réquirements shall be subjed
ment.

thickness
t to agree-

Qudlification

Manufacturers and the manufacturing process shall be qualified in accordance
17782 or NORSOK M-650. The qualification testing shall meet the requirements
MDS.

with ISO
of this

Me

tal making

The melt shall be refined by AOD or equivalent method.

Che

mical compo-

smpn

UNS S31803: N=0,14 % - 0,20 %

HeJlt treatment

The forgings shall be solution\annealed followed by water/liquid quenching.

Forgings shall be placed insuch a way as to ensure free circulation of heating aid cooling

media around each component during the heat treatment process including que

nching.

Test sampling

For forgings as discsyballs and closed die parts without weld ends, sampling sh
per ISO 17781 for bars and long solid forgings without weld end.

The tensile-test specimen shall be taken from the same location as the impact tg
and shall'be-oriented tangentially when size permits.

For all products, the mid-length of the test specimens shall be located one T or 1
whiehever is less, to any second surface.

For parts forged in closed die and flanges exceeding 80 kg, it is recognized that
test may be used. This alternative test sampling shall be qualified and shall con
parative testing of sacrificial forgings and the proposed alternative test sample

11 be as

st sample

00 mm,

nhlternative
prise com-

Ext

ent of testing

One tensile, impact tests, corrosion test, and one micrographic examination inc
rite measurement shall be carried out for each heat and heat treatment load.

uding fer-

The testing shall be carried out on the forgings with heaviest wall thickness wit

hin the

eattreatment foad.

A testlot shall not exceed 2 000 kg for forgings with as forged weight up to 50 kg, and

5000 kg for forgings with as forged weight > 50 kg.

Impact testing/
Toughness testing

The sampling of test specimens, testing methodology and acceptance criteria shall con-

form with ISO 17781 QL II.

Corrosion testing

The sampling of test specimens, testing methodology and acceptance criteria shall be in
accordance with ISO 17781 for forging with weld ends. Test specimens shall be taken from

the surface and the centre of the forging with no weld ends.

a

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Micrographic
examination

The sampling of test specimens, testing methodology and acceptance criteria for micro-
structural examination including ferrite measurements shall be in accordance with ISO
17781 for forging with weld ends. Test specimens shall be taken from the surface and
the centre of the forging with no weld ends and shall sample an area of 10 mm by 10 mm
minimum.

Non-destructive
testing

VT shall be carried out on each forging in accordance with the product standard. The testing
shall be performed after machining, if applicable, and non-machined surfaces shall be white
pickled prior to the testing.

ASTM A961/A961M supplementary requirement S56 or ASME BPVC V Article 6, penetrant
testing, shall apply to 10 % of forgings above NPS 2.

The testing shall be carried out after final machining. Non-machined surfaces shall be picljled
prior to the testing. All accessible internal and external surfaces shall be examined!

The acceptance criteria shall be ASME BPVC VIII, Div. 1, Appendix 8.

requiremefts) 2

Repair of defects | Weld repair is not permitted.

Sour servige (ad- |When sour service requirements are specified by the purchaser, the material shall con-
ditional metal- form to the requirements of the ISO 15156 series / ANSI/NACE MR0175)and the followipg
lurgical, manu- additional requirements:

facturing, testing |y .4, in

and certification

Hardness testing shall be performed in accordance with thetequirements in ASTM A370 /
ASTM A1058 on two forgings per lot. When only one part,is produced, it shall be hardngss
tested as required. The maximum hardness shall be 28HRC from three readings taken in
close proximity.

The material shall be traceable in accordance with}SO 15156-3 / ANSI/NACE MR0175 gnd
this MDS.

Surface trgatment

Finished forgings shall be white pickled. Machined surfaces do not require pickling.

and finish
Marking The forgings shall be marked to ensurefull traceability to heat and heat treatment lot.
Certificati¢n The material manufacturer shalbhiave a quality system in place (e.g. ISO 9001) accepted by

the purchaser.

The inspection documentgshall be issued in accordance with ISO 10474 / EN 10204 tyq
3.1 and shall confirm compliance with this specification.

(¢]

The inspection docutents shall include the following information:
The MPS idéntification or the MPCR/QTR number used;

Steel manufacturer;

Selution annealing temperature, holding time and quenching medium shall be stated.

additional s

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus
pplementaryréquirements for sour service.

the

TYPE OF MATERIAL: Ferritic-Austenitic stainless steel type 22Cr duplex

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY

REQUIREMENT
Plates, sheets, ASTM A240/A240M |UNS S31803, UNS - ASTM A240/A240M
strips S$32205 S1

Scope

This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Qualification Manufacturers and the manufacturing process shall be qualified in accordance with ISO
17782 or NORSOK M-650. The qualification testing shall meet the requirements of this
MDS.

Metal making The melt shall be refined by AOD or equivalent method.

Chemical compo- |UNS S31803:N=0,14 % - 0,20 %

sition

Heat treatment The plates shall be solution annealed followed by water/liquid quenching.
Plates shall be placed in such a way as to ensure free circulation of heating and cooling
media around
each p]af—n r]nring the heattreatment pvnrncc inrlnr]ing qnnnrhinr‘r

Tensile testing Tensile test specimens shall be sampled in the transverse orientation to the-dirgction of

final rolling and shall be located in mid-thickness for thickness (t) < 40 minand
t/4 for thicknesses (t) > 40 mm, in accordance with ASTM E8/E8M.

in location

Imﬁ:act testing/
Touyghness testing

The sampling of test specimens, testing methodology and acceptance‘criteria shall con-

form with ISO 17781 QL II.

Conrosion testing

The sampling of test specimens, testing methodology and acgeptance criteria shall be in

accordance with ISO 17781.

Midrographic The sampling of test specimens, testing methodology ahdyacceptance criteria fdr micro-

Exgmination structural examination including ferrite measurements shall be in accordance yvith ISO
17781.

Extent of testing | One tensile, one set of impact tests and corrosion test, and one micrographic expmination

including ferrite measurement shall be carried out for each heat of steel and he
ment lot.

t treat-

Non-destructive
testing

Visual inspection

VT shall be carried out on each plateiin accordance with the product standard. The testing
shall be performed after machining, if applicable, and non-machined surfaces shall be
cleaned prior to the testing.

Repair of defects | Weld repair is not permitted.

Soyr service (ad-
ditlonal metal-
luryical, manu-
facturing, testing
and certification
requirements) 2

When sour service requirements are specified by the purchaser, the material s
form to the requiremients of the ISO 15156 series /ANSI/NACE MR0175 and the
additional requirements:

all con-
following

Hardness testing

Productjontesting shall be performed in accordance with the requirements in 4
/ ASTM A1058 on one plate per lot. For coil, tests shall be carried out at both en|
coil~The maximum hardness shall be 28HRC from three readings taken in close
at'each location.

ASTM A370
ds of the
proximity

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE M
this MDS.

R0175 and

Suriface treatment

Finished plates, sheets or strips shall be white pickled.

and finish

Mafking The plates, sheets or strips shall be marked to ensure full traceability to heat a)jd heat
treatment lot.

Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by

the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 ty
shall confirm compliance with this specification.

The inspection documents shall include the following information:

MPS identification or MPCR/QTR number used;

Steel manufacturer;

Solution annealing temperature, holding time and quench medium shall be

pe 3.1and

stated.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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TYPE OF MATERIAL: Ferritic -Austenitic stainless steel type 22Cr duplex

PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY
REQUIREMENT
Castings ASTM A995/A995M [4A (UNS]92205) - ASTM A995/A995M

S5, 56,511, ASTM
A703/A703M S20.2

Scope This MDS defines applicable options and /or requirements that supplement or amend th
referenced standard specification.

Qualificatipn Manufacturers and the manufacturing process shall be qualified in accordance withS(
17782 or NORSOK M-650. The qualification testing shall meet the requirements of this
MDS.

Metal making The melt shall be refined by AOD or equivalent method. Induction melting of’AOD refingd

ingot or equally refined scrap as permitted by ISO 17782 is regarded to.be equivalent td
AOD refined materials.

Chemical cpmpo- |N=0,14%-0,30 %

sition

Heat treatment The castings shall be solution annealed followed by water/liquid quenching.

Castings shall be placed in such a way as to ensure fre€ circulation of heating and cooling
media around each casting during the heat treatment’process including quenching.

Impact testing/ The sampling of test specimens, testing methodology and acceptance criteria shall con-
Toughnessi(testing |form with ISO 17781 QL II.

Corrosion festing |The sampling of test specimens, testing méthodology and acceptance criteria shall be iy
accordance with ISO 17781.

Micrographic The sampling of test specimens, testitigmethodology and acceptance criteria for micro
Examinatiqn structural examination including ferrite measurements shall be in accordance with ISO
17781.

Extent of tgsting | One tensile, one set of impacttésts and corrosion test, and one micrographic examinatipn
including ferrite measuremént shall be carried out for each heat of steel and heat treat-
ment load (including any PWHT).

A test lot shall notexceed 5 000 kg in weight.

Test sampling The test blocks shall be in accordance with ISO 17781.
Non-destructive |General
testing

For definition and NDT of pilot castings reference is made to the general part of this documient.

Nontmachined surfaces shall be cleaned prior to the testing.

Visual inspection

The testing shall be carried out after finished machining.

Each pilot and production casting shall be tested at all accessible surfaces, including weld

Ulldb. Sul deC LcS Lillg dllL‘l dLLCpLdllLC ClI il,Cl id blldll ‘UC ill dCCLUI L‘ldllLC Wil,}l AI“{'SI/TVIISS SP' -5.
Penetrant testing
ASTM A995/A995M supplementary requirement S6 shall apply as amended by this MDS:

— Surface testing and acceptance criteria shall be in accordance with ASME BPVC VII]I,
Div. 1, Appendix 7.

— Each pilot and production casting shall be tested after final machining at all accessible
external and internal surfaces.

— Non-machined surfaces shall be white pickled prior to the testing.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Radiographic testing

VIII Div. 1 Appendix 7.

class valves and other critical areas as defined by designer. In addition, casti

to the castings.

ASTM A995/A995M supplementary requirement S5 shall apply as amended by this MDS:
— Method of radiography and acceptance criteria shall be in accordance with ASME BPVC

— Valve castings shall be examined in the areas as defined by ASME B16.34 for special

ngs shall be

examined at abrupt changes in sections and at the junctions of risers, gates or feeders

— Sketches ofthe areasto he tested shall be established and agrppd with the purchaser.
— Whenrandom testing (5 %) is specified, minimum one casting of each pattéyn including
feeder and riser system in any purchase order with the foundry shallbe/€xpmined.
— If defect outside acceptance criteria is detected, two more castings,shall betested, and
if any of these two fails all items represented shall be tested,
— Pilot castings shall be radiographed to the extent described above.
— Frequency of RT of valve castings shall be accordingtojtable below.
Frequency of RT based on pressure class and nominatoutside diameter:
Pressure class: <300 600 | 900 | =1[500
Frequency of RT |Notre- <10” <2
quired
5% 210" >2"
100 % Natapplicable > 20" | > 16" | >|6”

— Non-valve castings: Each casting shall be examined unless agreed otherw
shall be at abrupt changesinsections and at the junctions of risers, gates o
the castings and other critical areas as defined by designer. Sketches of thé
tested shall be established and agreed.

ise. Testing
r feeders to
areas to be

Repair of defects |Weld repair of castingsithat leak during pressure testing is not permitted.

All major repairs as defined by ASTM A995/A995M shall be documented in acco
ASTM A703/A703M’S20.2.

Post weld heattreatment (PWHT) is required after all weld repairs. For minor wel
defined by ASTM A995/A995M, the PWHT may be excluded provided the weldin
qualification fulfils all specified tests as specified below.

Thérepair welding procedure shall be qualified in accordance with ISO 11970 or A
A488M and the following requirements:

4~ qualified on a casting of the same grade (UNS-number) which shall be weld

SMAW and FCAW processes;

— micrographic testing, ferrite measurement, Charpy V-notch and corrosion

dance with

H repairs, as
b procedure

STM A488/

ed;

— change of specific make of filler metal (brand names) requires requalification for

est shall be

— Charpy V-notch test specimens in FL+2 may be omitted for welds with

— Test methods and conditions shall be in accordance with ISO 17781.
criteria shall be accordingly, except for corrosion testing, the weight |
<4,0 g/m?;

carried-outin-accordance-with IS0 17781 sectionforweldsinthe-aswelded Condltlon;

PWHT;

Acceptance
oss shall be

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the

additional supplementary requirements for sour service.
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Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certification
requirements) @

When sour service requirements are specified by the purchaser, the material shall con-
form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following
additional requirements:

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Surface treatment

Finished castings shall be white pickled. Machined surfaces do not require pickling.

and finish
Marking The castings shall be marked to ensure full traceability to heat and heat treatment lot.
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by

the purchaser.

(¢)

The inspection documents shall be issued in accordance with ISO 10474 / EN 10204 tyq
3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:
The MPS identification or the MPCR/QTR number used;

Steel melting and refining practice;

Solution annealing temperature, holding time and quenching medium shall be stat¢d.

a2  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plug
additional sypplementary requirements for sour service.

the

TYPE OF %TERIAL: Ferritic -Austenitic stainless steel type 22Cr duplex

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Bars ASTM A276/A276M |UNS S31803,UNS
ASTM A479/A479M $32205
ASTM A182/A182M |F51 (UNS S31803),

F60 (UNS S32205)

Scope This MDS defines applicable options and/or requirements that supplement or amend thie
referenced standard/specification.
This MDS includes additional requirements for valve parts DN 100 (NPS 4) and under
manufactuked from bars, when permitted by the valve specification.
Produetcevered by this MDS is limited to a maximum thickness of 300 mm. For thickngss
exceeding 300 mm, qualification and specification requirements shall be subject to agrge-
ment.

Qualificatipn Manufacturers and the manufacturing process shall be qualified in accordance with IS
17782 or NORSOK M-650. The qualification testing shall meet the requirements of this
MDS.

Metal mak .uy Fhenrettshrattberefined lu_y AODor cquiva‘lcut mrethod:

Manufacturing Bars shall be manufactured to the following requirements:
— Dbar forgings as defined in ASTM A788/A788M and certified to ASTM A182/A182M, or;
— hot or cold finished cylindrical shaped bar manufactured to ASTM A276/A276M or

ASTM A479/A479M with maximum diameter of 300 mm.

Cold finishing shall be restricted to turning, grinding or polishing (singly or in combina-
tion); cold drawing or cold forming is not permitted.

Chemical compo- |UNS S31803:N=0,14 % - 0,20 %

sition

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the

additional supplementary requirements for sour service.
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Heat treatment

Bars shall be solution annealed followed by water/liquid quenching.

Bars shall be placed in such a way as to ensure free circulation of heating and cooling
media around each bar during the heat treatment process including quenching.

Tensile testing

Where tensile testing in both directions is required by this MDS, all tensile tests shall
meet the specified properties of the referenced standard specification in both directions.
The centreline of tensile specimen shall be located at a distance from the bar OD in accord-
ance with ASTM A370.

Impact testing/
Toughness testing

Except as modified in the MDS, sampling and acceptance criteria shall conform with ISO
17781 QL 1L

£l MRDC 11

eptance

IALL. H o i iatloa i ial A i H H AL
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criteria shall be 45 ] average, 35 ] minimum single.

Corfrosion testing

The sampling of test specimens, testing methodology and acceptance criteria siall be in
accordance with ISO 17781. Test specimens shall be taken from the surface and|the centre
of the bar.

Midrographic The sampling of test specimens, testing methodology and acceptance criteria fdr micro-

Exgmination structural examination including ferrite measurements shall be,in accordance yvith ISO
17781. Test specimens shall be taken from the surface and the centre of the bar|and shall
sample an area of 10 mm by 10 mm minimum.

Extent of testing | Tensile, impact tests and corrosion tests, and one micrographic examination ingluding
ferrite measurements shall be carried out for each lotas defined in ASTM A484fA484M.

Test sampling The mid-length of axial (longitudinal) and tangeitial (transverse) specimens sHall be

located at a distance equal to the bar outsid€ diameter or 100 mm, whichever is|the lesser,
from the end of the bar.

Valve parts manufactured from bar

For bars with outside diameter = 100 mm intended for machining of valve party, in ad-
dition to tensile testing and impagt testing in the longitudinal direction, one tensile test
specimen and one set of threé.impact test specimens shall be taken in the tanggntial direc-
tion. Acceptance criteria shall'conform with this MDS.

Non-destructive
testing

Visual inspection
VT shall be carried'eut’on each bar in accordance with the product standard. Tme testing

shall be performed.after machining, if applicable, and non-machined surfaces shall be
cleaned prior to the testing.

NDT (PT) df valve parts manufactured from bar

Inspection of valve parts manufactured from bar shall be according to the applicable valve
specifieation or as specified below.

100"% penetrant testing of all accessible internal and external surfaces shall be|carried
out in accordance with ASME BPVCV, article 6 or ASTM A961/A961M supplemeptary re-
quirement S56. Acceptance criteria shall be according to ASME BPVC VIII, Div. 1|, appendix
8. The testing shall be carried out after machining. Non machined surfaces shal| be white
pickled prior to testing.

Repairiofidefects

Weld repair is not permitted.

Soyrservice (ad-

When sour service requirements are specified by the purchaser, the material shall con-

ditional metal-
lurgical, manu-
facturing, testing
and certification
requirements)

form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following
additional requirements:

Hardness testing

Hardness testing shall be performed in accordance with the requirements in ASTM A370 /
ASTM A1058 on the end surface of one bar per lot. The maximum hardness shall be 28HRC
from three readings taken in close proximity.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Surface treatment
and finish

Finished parts shall be white pickled. Machined or peeled surfaces do not require pickling.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Marking The bars shall be marked to ensure full traceability to heat and heat treatment lot.

Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 / EN 10204 type
3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:
— The MPS identification or the MPCR/QTR number used;

— Steel manufacturer of starting material;

— Solution annealing temperature, holding time and quenching medium shall be statg¢d.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS\plus|the
additional syipplementary requirements for sour service.

TYPE OF 5TERIAL: Ferritic-Austenitic stainless steel type 22Cr duplex

PRODUCT ¥ORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY|
REQUIREMENT
Tubes ASTM A789/A789M |UNS S31803, UNS
S$32205

Scope This MDS defines applicable options and/or requitéments that supplement or amend the
referenced standard specification.

Qualificatipn Manufacturers and the manufacturing progess’shall be qualified in accordance with IS¢
17782 or NORSOK M-650. The qualificationtesting shall meet the requirements of this
MDS.

Metal makjng The melt shall be refined by AOD or equivalent method.

Chemical cpompo- |UNS S31803: N =0,14 % - 0,20 %

sition

Heat treatinent The tubes shall be solutioh annealed followed by rapid cooling.

Tubes shall be placed in such a way as to ensure free circulation of heating and cooling
media around eacli tube during the heat treatment process including rapid cooling,.

Test sampling Where tube dimension does not allow taking test specimens in transverse direction sp¢ci-
mens shall bé taken in longitudinal direction.

Impact tesfing/ | The sampliug of test specimens, testing methodology and the acceptance criteria shall
Toughness|testing |conformywith ISO 17781 QL II.

NQTE Impacttesting is only applicable for wall thickness = 6 mm and when the tube
dimension allows extraction of a test sample.

Corrosion {esting \|The sampling of test specimens, testing methodology and acceptance criteria shall be i}
accordance with ISO 17781.

Micrographic The sampling of test specimens, testing methodology and acceptance criteria for micro
examination structural examination including ferrite measurements shall be in accordance with ISO
17781.

Extent of testing |Tensile testing, one set of impact tests and corrosion test, and one micrographic exam-
ination including ferrite measurement shall be carried out for each lot as defined in the
standard for mechanical tests.

Repair of defects |Weld repair is not permitted.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certification
requirements) 2

When sour service requirements are specified by the purchaser, the material shall con-
form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following

additional requirements:

Hardness testing

Hardness testing shall be performed in accordance with the requirements in ASTM A370
/ ASTM A1058 on one tube per lot. The maximum hardness shall be 28HRC from three

readings taken in close proximity.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and

addjfitional supplementary requirements for sour service.

this MDS.
Suanmonf Einicshed tubes chall hoa white pir‘lz]or] or kvighf annealed-Machined-surfaces-de-not require
and finish pickling.
Certification The material manufacturer shall have a quality system in place (e.g. [ISO,9001) dccepted by
the purchaser.
The inspection documents shall be in accordance with ISO 10474 /(EN 10204 tyjpe 3.1 and
shall confirm compliance with this specification.
The inspection documents shall include the following information:
— MPS identification or MPCR/QTR number used;
— Steel manufacturer of the starting material;
— Solution annealing temperature, holding-titne and cooling medium shalll be stated
(holding time is not applicable for tubes/preduced hot finished and direct quenched).
a | The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MIDS plus the

TYPE OF MATERIAL: Ferritic-Austenitic stainless steel type 22Cr duplex
PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY
REQUIREMENT
HIR products ASTM A988/A988M |UNS S31803, UNS ASTM A98B/A988M
$32205 S5

Scdpe This MDS-defines applicable options and/or requirements that supplement or apend the
referenced ASTM standard specification.
Prgduct covered by this MDS is limited to a maximum thickness of 300 mm. Forfthickness
éxgeeding 300 mm, requirements shall be subject to agreement.

Qudlification Manufacturers and the manufacturing process shall be qualified in accordance with ISO
17782 or NORSOK M-650. The qualification testing shall meet the requirementd of this
MDS.

Metal making Gas atomized powder made from AOD-refined metal. Powder blends shall be a Homoge-
nous mixture of powder heats in terms of composition, particle size and other groperties.

Chemieal-compo—HNS-S31803+ N=0-34-%—0-20-%

sition

Heat treatment The HIP product shall be solution annealed followed by water/liquid quenching.
Products shall be placed in such a way as to ensure free circulation of heating and cooling
media around each fitting during the heat treatment process including quenching.

Test sampling For all products, the mid-length of the test specimens shall be located one T or 100 mm,
whichever is less, to any second surface.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the

additional supplementary requirements for sour service.
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Toughness testing

Extent of testing | One tensile test, one set of impact tests, corrosion test and one microstructure exami-
nation including ferrite measurement shall be carried out for each lot. A lot shall include
all products from a single powder blend, same manufacturing procedure and same heat
treatment load.

Impact testing/ | The sampling of test specimens, testing methodology and the acceptance criteria shall

conform with ISO 17781 QL II.

Corrosion testing

The sampling of test specimens, testing methodology and acceptance criteria shall be in
accordance with ISO 17781 for HIP product with weld ends. Test specimens shall be taken
from the surface and the centre of the product with no weld ends.

Micrographic

The sampling of test specimens, testing methodology and acceptance criteria for micro-

Examinatién

structural examination including ferrite measurements shall be in accordance with IS5
17781 for HIP product with weld ends. Test specimens shall be taken from the surface-gnd
the centre of the product with no weld ends and shall sample an area of 10 mm by»10'mm
minimum.

Non-destryctive
testing

VT shall be carried out on each item in accordance with the product standaxd. The tesfing
shall be performed after machining, if applicable, and non-machined surfaces shall be white
pickled prior to the testing.

ASTM A 988 supplementary requirement S5, penetrant testing, shall apply to 10 % of parts

from each melt lot and heat treatment load.

The testing shall be carried out after final machining on all aceessible internal and extexnal
surfaces. Non-machined surfaces shall be pickled prior tgthe testing.

The acceptance criteria shall be ASME BPVC VIII, DivlAppendix 8.

facturing, testing
and certifitation
requiremepts) 2

Repair of defects | Weld repair is not permitted.

Sour servige (ad- |When sour service requirements are specified by the purchaser, the material shall con-
ditional metal- form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the followihg
lurgical, manu- additional requirements:

Hardness testing

Hardness testing shall be performed in accordance with the requirements in ASTM A3740
/ ASTM A1058 on two parts per lot. When only one partis produced, it shall be hardnegs
tested as required. The maximum hardness shall be 25HRC from three readings taken in
close proximity.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 gnd
this MDS.

Surface trgatment

Finished compofients shall be white pickled. Machined surfaces do not require pickling

and finish

Marking The powderblend shall have a unique identity marked on the powder container and thip
identity.shall be recorded and maintained throughout production of the product. The c¢m-
ponents/shall be marked to ensure full traceability to lot as defined in this MDS.

Certificati¢n The'material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by

the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 ahd
shall confirm compliance with this specification.

The inspection documents shall include the following information:
MPS identification or MPCR/QTR number used;

Steel manufacturer of the starting material (powder) for the finished product;

Solution annealing temperature, holding time and quench medium shall be stated.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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TYPE OF MATERIAL: Ferritic-Austenitic stainless steel type 25Cr duplex

1SO 13703-2:2023(E)

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY
REQUIREMENT
Seamless pipes ASTM A790/A790M |UNS S32550, UNS
S32750, UNS S32760

NOTE Impact testing is onlyapplicable for wall thickness = 6 mm and when t}
dimension allows extractien of a test sample.

Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced ASTM standard specification.

Qualification Manufacturers and the manufacturing process shall be qualified in accordance with ISO
17782 or NORSOKM=-650-Thequatificatiom testing shatt mreet the Tequiremnmenty of this
MDS.

Metal making The melt shall be refined by AOD or equivalent method.

Ché¢mical compo- |PREN =40,0

sitipn

Hedt treatment The pipes shall be solution annealed followed by rapid cooling.

Pipes shall be placed in such a way as to ensure free circulation of heating and dooling
media around each pipe during the heat treatment process.including rapid cooljng.

Test sampling Where pipe dimension does not allow taking test speciniens in transverse diredtion speci-
mens shall be taken in longitudinal direction.

Extent of testing | One tensile test, one set of impact tests, corrosiomtest and one microstructure ¢xamina-
tion including ferrite measurement shall be €arried out for each heat and heat tyeatment
lot.

Tensile testing A=225%

ImIact testing/ |The sampling of test specimens, testing methodology and acceptance criteria shall con-

Touyghness testing |form with ISO 17781 QL II.

e pipe

Hardness testing

Hardness testing shalhlbe performed by the Rockwell C method.

Conrosion testing

The sampling of testspecimens, testing methodology and acceptance criteria sh
accordance with IS@ 17781.

all be in

Midrographic The sampling.of test specimens, testing methodology and acceptance criteria fgr micro-

exdmination structurallexamination including ferrite measurements shall be in accordance yvith ISO
17781.

Repair of defects | Weld repair is not permitted.

Soyr service (ad-
ditlonal metal-
lurgical, manu-
facturing, testing
an( certification
requirernients)

When sour service requirements are specified by the purchaser, the material sH
form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and th¢
additional requirements:

all con-

following

Hardness testing

Hardness testing shall be performed in accordance with the requirements in AS
/ ASTM A1058 on one length of pipe per lot. The maximum hardness shall be 32

TM A370
HRC from

three readings taken in close proximity.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and

this MDS.
Surface treatment |Finished pipes shall be white pickled or bright annealed. Machined surfaces do not require
and finish pickling.
Marking The pipes shall be marked to ensure full traceability to heat and heat treatment lot.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 and
shall confirm compliance with this specification.

The inspection documents shall include the following information:
MPS identification or MPCR/QTR number used;

Steel manufacturer;

Solution annealing temperature, holding time and cooling medium shall be stated

(holding time 1s not applicable for pipes produced hot Iinished and direct quencheq).

additional s

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS‘plis
pplementary requirements for sour service.

the

TYPE OF %TERIAL: Ferritic-Austenitic stainless steel type 25Cr duplex

PRODUCT ¥ORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY|
REQUIREMENT
Welded pipes ASTM A928/A928M |UNS S32550, UNS Class 1, 3,4and 5 ASTM A928/A928M
S$32750, UNS S32760 S3,54
Scope This MDS defines applicable options and/or requirements that supplement or amend thie
referenced standard specification.
Qualificatipn Manufacturers and the manufacturing processshall be qualified in accordance with IS

17782 or NORSOK M-650. The qualificatiornitesting shall meet the requirements of this
MDS.

Metal makjng

The melt shall be refined by AOD or equivalent method.

Chemical compo- |PREN = 40,0

sition

Welding The WPS shall be qualified'in‘accordance with ISO 15614-1 or ASME BPVC IX, shall inclyde
the same examinations as for the production testing and shall fulfil the acceptance critg¢ria
of ISO 17781. The qualification shall be carried out on the same material grade (UNS nujm-
ber) as used in production. Change of specific make (brand name) of welding consumablles
requires requalification.

Heat treatinent The pipes shallbe solution annealed followed by rapid cooling.

Pipes shall,be placed in such a way as to ensure free circulation of heating and cooling
medialapound each pipe during the heat treatment process including rapid cooling.

Tensile tesfing

A225%

Impact testing/
Toughness|testing

The sampling of test specimens, testing methodology and acceptance criteria shall con-
form with ISO 17781 QL II.

CVN test specimens may be oriented in longitudinal direction when combination of OD,{ID

1ractiaon

and all thiclnace donc ot Allacs oxinpntinagtho tact conciyaan 1 teancuarcn
e Werr-tierh e sS5-aee5+ o W-oHeHtH g teteSeSpecHRe

Corrosion testing

The sampling of test specimens, testing methodology and acceptance criteria shall be in
accordance with ISO 17781.

Micrographic
examination

Supplementary requirement S4 shall apply as modified by this MDS.

The sampling of test specimens, testing methodology and acceptance criteria for micro-
structural examination including ferrite measurements shall be in accordance with ISO
17781.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Extent of testing

One tensile test, one set of impact tests and corrosion test and one microstructure exami-
nation including ferrite measurement shall be carried out for each heat and heat treatment

lot.

Alot of pipe is defined as the quantity of product not exceeding the lot definition in the
standard and from the same heat, same processing conditions including weld procedure

and same heat treatment load.

For continuous furnaces, the lot definition shall conform with the product standards.

Non-destructive
testing

Supplementary requirement S3, penetrant testing, according to ASME BPVC V Article 6
shall apply to 100 % of the weld area of 10 % of the pipes (same test lot as defined for me-

chanical testing) delivered.

The testing shall be carried out after calibration and pickling/bright annealing

Acceptance criteria shall be to ASME BPVC VIII, Div. 1 Appendix 8.

Repair of defects

Weld repair of base material is not permitted.

For repair of welds, the requirements for production welding abgveshall apply
repair WPS. Repair welds shall be heat treated as per originaljproduction weld.

fo the

Soyr service (ad-
ditlonal metal-
luryical, manu-
facturing, testing
and certification
requirements) 2

When sour service requirements are specified by the purchaser, the material sH
form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and th¢
additional requirements:

all con-
following

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE M
this MDS.

R0175 and

Su:yace treatment |Finished pipes shall be white pickled or bright annealed. Machined surfaces do hot require
and finish pickling.

Marking The pipes shall be marked to ensure full traceability to heat and heat treatmentlot.
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) dccepted by

the purchaser.

The inspection documents.shall be in accordance with ISO 10474 / EN 10204 ty]|
shall confirm compliancetwith this specification.

The inspection documents shall include the following information:
MPS identification or MPCR/QTR number used;

Manufacturer of the starting material;

Solution annealing temperature, holding time and quench medium shall be

pe 3.1 and

stated.

a | The supplementary suffix’“S” shall be used to designate a material delivered in accordance with the N
addjitional supplementaryrequirements for sour service.

DS plus the

TYPE OF MATERIAL: Ferritic-Austenitic stainless steel type 25Cr duplex
PRODPUCT FORM STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT
Wrought fittings ASTM A815/A815M |UNS S32550, UNS|WP-W,WP-SorWP-WX|ASTM A815/A815M
S$32750, UNS S32760 S2,S7

Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.

Qualification Manufacturers and the manufacturing process shall be qualified in accordance with ISO
17782 or NORSOK M-650. The qualification testing shall meet the requirements of this
MDS.

Metal making The melt shall be refined by AOD or equivalent method.

Chemical composition | PREN = 40,0

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the

additional supplementary requirements for sour service.
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Welding

The WPS shall be qualified in accordance with ISO 15614-1 or ASME BPVC IX, shall in-
clude the same examinations as for the production testing and shall fulfil the acceptance
criteria of ISO 17781. The qualification shall be carried out on the same material grade
(UNS number) as used in production. Change of specific make (brand name) of welding
consumables requires requalification.

Heat treatment

The fittings shall be solution annealed followed by water/liquid quenching.

Fittings shall be placed in such a way as to ensure free circulation of heating and cooling
media around each fitting during the heat treatment process including quenching.

Test sampling

Test sampling shall be made from an actual fitting, from a prolongation thereof, or if not
possible, a length of starting material that has been heat treated in the same heat treat-

ment load as the fittings it represents.

Tensile tesfing Supplementary requirement S2 shall apply.
A=25%
Impact tesfing/ The sampling of test specimens, testing methodology and acceptance critefia shall cdn-
Toughness|testing |form with [SO 17781 QL II.
CVN test specimens may be oriented in longitudinal direction when eombination of QD,
ID and wall thickness does not allow orienting the test specimemin transverse directjon.
Corrosion testing The sampling of test specimens, testing methodology and accé€ptance criteria shall bg in
accordance with ISO 17781.
Micrographic Exam- | The sampling of test specimens, testing methodology and acceptance criteria for micfo-
ination structural examination including ferrite measurements shall be in accordance with IF0
17781.
Extent of te¢sting One tensile test, impact tests and corrosion téstand one micrographic examination

including ferrite measurement shall be carrgjed out for each lot as defined below.

A testlot shall include all fittings from the'same heat and heat treatment load, with a
wall thickness range of +5 mm and, where applicable, welded with the same WPS.

Non-destryctive

Ultrasonic testing is not acceptable\as replacement for RT of fittings.

testing Supplementary requirements S% penetrant testing, shall apply to:
— 10 % of seamless or minimum one item per lot in any purchase order;
— 100 % of welded fittings above NPS 2.
The testing shallbetarried out after calibration.
For welded fittings the testing shall cover the weld only.
The acceptance criteria shall be ASME BPVC VIII, Div. 1, Appendix 8.
Repair of defects Weld fepair of base material is not permitted.
Farrepair of welds, the requirements for production welding shall apply to the repaif
WPS. Repair welds shall be heat treated as per the original production weld.
Sour servige (addi->."{When sour service requirements are specified by the purchaser, the material shall
tional metqllurgieal, | conform to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the
manufactlf"ing, test- | following additional requirements:
ing and cerLACALION Lot teriatshattbe-traceabte-raccoTtdamre with 15651 56-37ANSHNACE MROT7S

requirements) 2

and this MDS.

Surface treatment

Finished fittings shall be white pickled. Machined surfaces do not require pickling.

and finish
Marking The fittings shall be marked to ensure full traceability to heat and heat treatment lot.
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted

by the purchaser.

The inspection documents shall be in accordance with ISO 10474 /EN 10204 type 3.1
and shall confirm compliance with this specification.

The inspection documents shall include the following information:

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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MPS identification or MPCR/QTR number used;

Steel manufacturer of the starting material for the finished product;

Solution annealing temperature, holding time and quench medium shall be stated.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

TYPE OF MATERIAL: Ferritic -Austenitic stainless steel, type 25Cr duplex

PRODUCT FORM

STANDARD GRADE ACCEPTANCE CLASS

REQUIRE

SUPPLEMENTARY

ENT

Forgings

ASTM A96
S56

ASTM A182/
A182M

F53 (UNS $32750), F55
(UNS $32760), F61 (UNS
$32550)

| /A961M

Scape

This MDS defines applicable options and/or requirements.that supplement or a
referenced ASTM standard specification.

Product covered by this MDS is limited to a maximura thickness of 200 mm. For
exceeding 200 mm, qualification and specification requirements shall be subjeq
ment.

mend the

thickness
t to agree-

Qudlification

Manufacturers and the manufacturing procéss shall be qualified in accordance
17782 or NORSOK M-650. The qualification'testing shall meet the requirements
MDS.

with ISO
of this

Metal making

The melt shall be refined by AOD oréquivalent method.

Chémical compo-
sitipn

PREN = 40,0

HeJlt treatment

The forgings shall be solutien annealed followed by water/liquid quenching.

Forgings shall be placéd-in such a way as to ensure free circulation of heating and cooling

media around eachforging during the heat treatment process including quench

Ing.

Test sampling

For forgings as discs, balls and closed die parts without weld ends, sampling sh
per ISO 17781 for bars and long solid forgings without weld end.

The tensiletest specimen shall be taken from the same location as the impact tg
and shall'be oriented tangentially when size permits.

For‘all products, the mid-length of the test specimens shall be located one T or
Whichever is less, to any second surface.

For parts forged in closed die and flanges exceeding 80 kg, it is recognized that
test may be used. This alternative test sampling shall be qualified and shall con{
parative testing of sacrificial forgings and the proposed alternative test sample

11 be as

st sample

00 mm,

hlternative
prise com-

Extent of testing

One tensile test, impact tests, corrosion test and one micrographic examination
ferrite measurement shall be carried out for each heat and heat treatment load.

including

Thetesting sitatt be carrted out o the forging with ieaviest watt thickmess with
treatment load.

A test lot shall not exceed 2 000 kg for forgings with as forged weight up to 50 k
5 000 kg for forgings with as forged weight > 50 kg.

in the heat

g, and

Tensile testing

A=25%

Impact testing/
Toughness testing

The sampling of test specimens, testing methodology and acceptance criteria shall con-

form with ISO 17781 QLII.

Corrosion testing

The sampling of test specimens, testing methodology and acceptance criteria shall be in
accordance with ISO 17781 for forging with weld ends. Test specimens shall be taken from

the surface and the centre of the forging with no weld ends.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Micrographic The sampling of test specimens, testing methodology and acceptance criteria for micro-
Examination structural examination including ferrite measurements shall be in accordance with ISO
17781 for forging with weld ends. Test specimens shall be taken from the surface and
the centre of the forging with no weld ends and shall sample an area of 10 mm by 10 mm
minimum.

Non-destructive |VT shall be carried out on each forging in accordance with the product standard. The testing
testing shall be performed after machining, if applicable, and non-machined surfaces shall be white
pickled prior to the testing.

ASTM A961/A961M supplementary requirement S56 or ASME BPVC V Article 6, penetrant
testing, shall apply to 10 % of forgings above NPS 2.

The testing shall be carried out after final machining. Non-machined surfaces shall be picljled
prior to the testing. All accessible internal and external surfaces shall be examined:

The acceptance criteria shall be ASME BPVC VIII, Div. 1, Appendix 8.
Repair of defects | Weld repair is not permitted.

ditional metal- material shall conform to the ISO 15156 series / ANSI/NACE MR0175 and the following
lurgical, manu- additional requirements:

facturing, testing |, ...,
and certification
requiremepts) 2 Hardness testing shall be performed in accordance with thetequirements in ASTM A3740 /
ASTM A1058 on two forgings per lot. When only one partis produced, it shall be hardngss
tested as required. The maximum hardness shall be 3ZHRC from three readings taken in
close proximity.

The material shall be traceable in accordance with,1SO 15156-3 / ANSI/NACE MR0175 gnd
this MDS.

Surface treatment|Finished forgings shall be white pickled. Maghined surfaces do not require pickling.
and finish

Marking The forgings shall be marked to ensurefull traceability to heat and heat treatment lot.

Sour servit’ (ad- |When conformance with sour service requirements is specified by the pur¢haser, the

in

Certificati¢n The material manufacturer shalbhave a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documentsshall be issued in accordance with ISO 10474 / EN 10204 tyy
3.1 and shall confirm compliance with this specification.

(¢°)

The inspection docunents shall include the following information:
— The MPS idéntification or the MPCR/QTR number used;

— Steel miatiifacturer of starting material for the finished product;

— Selution annealing temperature, holding time and quenching medium shall be statged.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus|the
additional sipplementaryreéquirements for sour service.

TYPE OF MATERIAL: Ferritic-Austenitic stainless steel type 25Cr duplex

PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY
REQUIREMENT
Plates, sheets, ASTM A240/A240M |UNS S32550, UNS ASTM A240/A240M
strips S32750, UNS S32760 S1
Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Qualification Manufacturers and the manufacturing process shall be qualified in accordance with ISO
17782 or NORSOK M-650. The qualification testing shall meet the requirements of this
MDS.

Metal making The melt shall be refined by AOD or equivalent method.

Chemical compo- |PREN = 40,0

sition

Heat treatment The plates shall be solution annealed followed by water/liquid quenching.
Plates shall be placed in such a way as to ensure free circulation of heating and cooling
media around each plate during the heat treatment process including quenching.

Tersile testing Tensile test specimens shall be sampled 1n the transverse orientation to the dir¢ction of

final rolling and shall be located in mid-thickness for thickness (t) < 40 mmand
t/4 for thicknesses (t) > 40 mm, in accordance with ASTM E8/E8M.

Elongation, A = 25 %.

in location

Impact testing/
Toughness testing

The sampling of test specimens, testing methodology and acceptance criteria sH
form with ISO 17781 QL II.

all con-

Corrosion testing

The sampling of test specimens, testing methodology and acceptance criteria sH
accordance with ISO 17781.

all be in

Midgrographic The sampling of test specimens, testing methodology and'acceptance criteria fof micro-

Exdmination structural examination including ferrite measurements shall be in accordance yith ISO
17781.

Extpnt of testing | One tensile, one set of impact tests and corrosijon test, and one micrographic exdmination
including ferrite measurement shall be carried out for each heat and heat treatment lot.

Non-destructive |Visual inspection

tesfing VT shall be carried out on each plate(inaccordance with the product standard. The testing
shall be performed after machining,if applicable, and non-machined surfaces sijall be
cleaned prior to the testing.

Repair of defects |Weld repair is not permitted.

Sour service (ad- |When sour service requirements are specified by the purchaser, the material shall con-

ditijpnal metal- form to the requireménts of the ISO 15156 series / ANSI/NACE MR0175 and the|following

lurgical, manu- additional requirements:

facturing, testing

and certification
requirements) 2

Hardness testing

Production testing shall be performed in accordance with the requirements in 4
/ ASTM A1058 on one plate per lot. For coil, tests shall be carried out at both en
coil. The maximum hardness shall be 32HRC from three readings taken in close
at€ach location.

\STM A370
s of the
proximity

Thé material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and

this MDS.

Surfface treatment

Finished plates, sheets and strips shall be white pickled.

and finish

Marking The plates, sheets and strips shall be marked to ensure full traceability to heat dnd heat
treatment lot.

Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001] accepted by

the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 and

shall confirm compliance with this specification.

The inspection documents shall include the following information:
MPS identification or MPCR/QTR number used;

Steel manufacturer of the starting material for the finished product;

Solution annealing temperature, holding time and quench medium shall be

stated.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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TYPE OF MATERIAL: Ferritic -Austenitic stainless steel, type 25Cr duplex

PRODUCT FORM |STANDARD GRADE ACCEPTANCE SUPPLEMENTARY
CLASS REQUIREMENT
Castings ASTM A995/A995M  |5A (UNS]93404), 6A ASTM A995/A995M
(UNSJ93380) S5, S6, S11
ASTM A703/A703M
S20
Scope This MDS defines applicable options and/or requirements that supplement or amend thie
referenced standard specification.
Qualificatipn Manufacturers and the manufacturing process shall be qualified in accordance with IS
17782 or NORSOK M-650. The qualification testing shall meet the requiremerits of this
MDS.
Metal makjng The melt shall be refined by AOD or equivalent method. Induction melting of AOD refingd

ingot or equally refined scrap as permitted by ISO 17782 is regarded to be equivalent t
AOD refined materials.

Chemical cpompo- |PREN =40,0
sition

Heat treatinent The castings shall be solution annealed followed by water/liquid quenching.

Castings shall be placed in such a way as to ensure\free circulation of heating and cooling
media around each casting during the heat treatment process including quenching.

Impact testing/ | The sampling of test specimens, testing methédology and acceptance criteria shall con-
Toughness|testing |form with ISO 17781 QL II.

Corrosion testing |The sampling of test specimens, testingsmethodology and acceptance criteria shall be i
accordance with ISO 17781.

Micrographic The sampling of test specimens, testing methodology and acceptance criteria for micro
Examination structural examination including ferrite measurements shall be in accordance with ISO
17781.

Extent of testing | One tensile, one set of impact tests and corrosion test, and one micrographic examinatipn
including ferrite measurement shall be carried out for each heat of steel and heat treat-
ment load (includifigyany PWHT).

A test lot shallnotexceed 5 000 kg in weight.
Test sampling The test bléeks shall be in accordance with ISO 17781.

Non-destrllctive General
testing

For @definition and NDT of pilot castings reference is made to the general part of this documgnt.
Non-machined surfaces shall be cleaned prior to the testing.
Visual inspection

The testing shall be carried out after finished machining.

Each pilot and production casting shall be tested at all accessible surfaces, including weld
ends. Surface testing and acceptance criteria shall be in accordance with ANSI/MSS SP-55.

Penetrant testing
ASTM A995/A995M supplementary requirement S6 shall apply as amended by this MDS:

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Surface testing and acceptance criteria shall be in accordance with ASME BPVC VIII,

Div. 1, Appendix 7.

Each pilot and production casting shall be tested after final machining at al
external and internal surfaces.

Non-machined surfaces shall be white pickled prior to the testing.

Radiographic testing

ASTM A995/A995M supplementary requirement S5 shall apply as amended by this MDS:

Method of radiography and acceptance criteria shall be in accordance with ASME BPVC

l accessible

Vit biv-tAppendix 7

Valve castings shall be examined in the areas as defined by ASME B16.34
class valves and other critical areas as defined by designer. In addition, ca
be examined at abrupt changes in sections and at the junctions, of rise
feeders to the castings.

Sketches of the areas to be tested shall be established and’agreed with the
When random testing (5 %) is specified, minimum one-easting of each patter
feeder and riser system in any purchase order witlithe foundry shall be ex

If defect outside acceptance criteria is detected; two more castings shall be
if any of these two fails, all items representéd shall be tested.

Pilot castings shall be radiographed to thie extent described above.

Frequency of RT of valve castings shall be according to table below.

for special
Ktings shall
s, gates or

purchaser.

nincluding
hmined.

tested, and

Frequency of RT based on pressure’class and nominal outside diameter:
Pressure class: <300 600 900 >1[500
Frequency of RT |Notreguired <10” <2”
5% = 10" 22"
100 % Not appli- = 20" > 16" =16”
cable

Non-valve castings: Each casting shall be examined unless agreed otherw
shall besatiabrupt changes in sections and at the junctions of risers, gates o
the castings and other critical areas as defined by designer. Sketches of the
tested shall be established and agreed.

ise. Testing
I feeders to
areas to be

Repair of defects

Weld xepair of castings that leak during pressure testing is not permitted.

Alhmajor repairs as defined by A995 shall be documented in accordance with A
A703M S20.2.

Post weld heat treatment (PWHT) is required after all weld repairs. For minor wel
defined by ASTM A995/A995M, the PWHT may be excluded provided the welding procedure

STM A703/

qualification fulfils all specified tests as specified below.

The repair welding procedure shall be qualified in accordance with ISO 11970 or ASTM A488/

repairs, as

AASAM and the Fn”nuuing vnqnivcmonfc-

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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— qualified on a casting of the same grade (UNS-number) which shall be welded;

— change of specific make of filler metal (brand names) requires requalification for
SMAW and FCAW processes;

— micrographic testing, ferrite measurement, Charpy V-notch and corrosion test shall be
carried out in accordance with ISO 17781 section for welds in the as welded condition;

— Charpy V-notch test specimens in FL+2 may be omitted for welds with PWHT;

— Test methods and conditions shall be in accordance with ISO 17781. Acceptance
criteria shall be accordingly, except for corrosion testing, the weight loss shall be
<4,0 g/m?;

Sour servige (ad- |When sour service requirements are specified by the purchaser, the material shalkcon-

ditional metal- form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the followipg
lurgical, manu- additional requirements:

facturing,_*est_ing The material shall be traceable in accordance with ISO 15156-3 / ANSI/NAGE MR0175 4nd
and certification |i,is MDS.

requiremepts) 2

Surface trgatment |Finished castings shall be white pickled. Machined surfaces do netxequire pickling.
and finish

Marking The castings shall be marked to ensure full traceability to heat and heat treatment lot.

Certificati¢n The material manufacturer shall have a quality system itvplace (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 / EN 10204 tyy
3.1 and shall confirm compliance with this specifi¢ation.

@

The inspection documents shall include the.folfowing information:
— The MPS identification or the MPCR{QTR number used;

— Steel melting and refining practice;

— Solution annealing temperature, holding time and quenching medium shall be statgd.

a2 The supplementary suffix “S” shall be used to-déesignate a material delivered in accordance with the MDS plus|the
additional sipplementary requirements for sour sexvice.

TYPE OF M. ! TERIAL: Ferritic -Austenitic stainless steel, type 25Cr duplex

PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY
REQUIREMENT

Bars ASTM A276/A276M |UNS S32550 (A/S),
UNS $32750 (A), UNS
$32760 (A/S)

ASTM A479/A479M  |UNS $32550, UNS

QAT LA TINIC COnr O
VI4/IU, UNO 004 70U

ASTM A182/A182M |F53 (UNS S32750),

F55 (UNS S32760),
F61 (UNS S32550)

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced ASTM standard specification.
This MDS includes additional requirements for valve parts DN 100 (NPS 4) and under man-
ufactured from bars, when permitted by the valve specification.
Product covered by this MDS is limited to a maximum thickness of 200 mm. For thickness
exceeding 200 mm, qualification and specification requirements shall be subject to agree-
ment.

Qualification Manufacturers and the manufacturing process shall be qualified in accordance with ISO
17782 or NORSOK M-650. The qualification testing shall meet the requirements of this
MDS.
Bars in condition S shall be qualified to ISO 17782 or NORSOK M-650, with tesbacceptance
criteria to ASTM A276/A276M Condition S and this MDS.
When NORSOK M-650 is used as qualification standard, the qualification testing shall be to
[SO 17782. The qualification testing shall meet the requirements of this MDS.

Metal making The melt shall be refined by AOD or equivalent method.

Manufacturing Bars shall be manufactured to the following requirements:
— Dbar forgings as defined in ASTM A788/A788M and certified to ASTM A182/A182M; or
— hot or cold finished cylindrical shaped bar mahufactured to ASTM A27¢/A276M or

ASTM A479/A479M with maximum diameter 0f200 mm.

For bar in condition A: Cold finishing shall besestricted to turning, grinding or polishing
(singly or in combination); cold drawing or.cold forming is not permitted.

Ch@mical compo- |PREN =40,0

sitipn

Heqdt treatment The bars shall be solution annealed'followed by water/liquid quenching

Bars shall be placed in such a-way as to ensure free circulation of heating and cq
media around each bar during the heat treatment process including quenching.

oling

Terisile testing

Elongation, A = 25 %.

Where tensile testingiin both directions is required by this MDS, all tensile tests
the specified properties of the referenced standard specification in both directi
centreline of tensile specimen shall be located at a distance from the bar OD in g
with ASTM_ AS370.

shall meet
pbns. The
ccordance

Impact testing/
Toughness testing

Except ag miodified in the this MDS, sampling and acceptance criteria shall confi
ISO 17781 QL II. Where impact testing in the tangential direction is required by
the@ecceptance criteria shall be 45 ] average, 35 ] minimum single.

rm with
this MDS,

Coryosion testing

The'sampling of test specimens, testing methodology and acceptance criteria sh
accordance with ISO 17781. Test specimens shall be taken from the surface and
of the bar.

all be in
the centre

Midrographie The sampling of test specimens, testing methodology and acceptance criteria fof micro-

Exdmination structural examination including ferrite measurements shall be in accordance with ISO
17781. Test specimens shall be taken from the surface and the centre of the barjand shall
sample an area of 10 mm by 10 mm minimum.

Extent of testing | Tensile, impact tests and corrosion tests and one micrographic examination including fer-
rite measurements shall be carried out for each lot as defined in ASTM A484/A484M.

Test sampling The mid-length of axial (longitudinal) and tangential (transverse) specimens shall be

located at a distance equal to the bar outside diameter or 100 mm, whichever is
from the end of the bar.

Valve parts manufactured from bar

For bars with outside diameter = 100 mm intended for machining of valve parts
dition to tensile testing and impact testing in the longitudinal direction, one ten

the lesser,

,in ad-
sile test

specimen and one set of three impact test specimens shall be taken in the tangential direc-

tion. Acceptance criteria shall conform with this MDS.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Non-destructive Visual inspection

testing VT shall be carried out on each bar in accordance with the product standard. The testing

shall be performed after machining, if applicable, and non-machined surfaces shall be
cleaned prior to the testing.

NDT (PT i rts man red from bar

Inspection of valve parts manufactured from bar shall be according to the applicable valve
specification or as specified below.

100 % penetrant testing of all accessible internal and external surfaces shall be carried out
in accordance with ASME BPVCV, article 6 or ASTM A961/A961M supplementary require-
et S56-Acceptance criteria sirattbeaccording to ASME BPVE Vi Divtappendix 8-The
testing shall be carried out after machining. Non machined surfaces shall be white pickled
prior to testing.

Repair of defects |Weld repair is not permitted.

Sour servide (ad- |When sour service requirements are specified by the purchaser, the material'shall confprm
ditional mqtal- to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the-following addgli-
lurgical, mginu- tional requirements:

and certifig¢ation
requirements) 2 Hardness testing shall be performed in accordance with the requirements in ASTM A370 /
ASTM A1058 on the end surface of one bar per lot. The maximum hardness shall be 32HRC
from three readings taken in close proximity.

The material shall be traceable in accordance with IS@%5156-3 / ANSI/NACE MR0175 gnd
this MDS.

Surface treatment |Finished parts shall be white pickled. Machined*dr/peeled surfaces do not require picklipg.
and finish

Marking The bars shall be marked to ensure full traceability to heat and heat treatment lot.

facturing, }'esting Hardness testing

Certificatiqn The material manufacturer shall have a’quality system in place (e.g. ISO 9001) accepted|by
the purchaser.

[¢)

The inspection documents shall be'issued in accordance with ISO 10474 / EN 10204 typ
3.1 and shall confirm compliance with this specification.

The inspection documentS.shall include the following information:
— The MPS identification or the MPCR/QTR number used;

— Steel melting and refining practice;

— Solution.annealing temperature, holding time and quenching medium shall be statg¢d.

a  The supplementary suffix “S*shall be used to designate a material delivered in accordance with the MDS plug the
additional sypplementary requii€ments for sour service.

TYPE OF ME TERIAL: Ferritic-Austenitic stainless steel type 25Cr duplex ‘

Product Form STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY
REQUIREMENT
Tubes ASTM A789/A789M |UNS S32550, UNS
S32750, UNS S32760

Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced ASTM standard specification.

Qualification Manufacturers and the manufacturing process shall be qualified in accordance with ISO
17782 or NORSOK M-650. The qualification testing shall meet the requirements of this
MDS.

Metal making The melt shall be refined by AOD or equivalent method.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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mens shall be taken in longitudinal direction.

Chemical compo- |PREN = 40,0

sition

Heat treatment The tubes shall be solution annealed followed by rapid cooling.
Tubes shall be placed in such a way as to ensure free circulation of heating and cooling
media around each tube during the heat treatment process including rapid cooling.

Test sampling Where tube dimension does not allow taking test specimens in transverse direction speci-

Tensile testing

A=25%

Impact testing/

The sampling of test specimens, testing methodology and the acceptance criteri

a shall

Toyghness testing

conform with ISU 17701 QL 11.

NOTE Impact testing is only applicable for wall thickness = 6 mm and whenth
dimension allows extraction of a test sample.

e tube

Coryosion testing

The sampling of test specimens, testing methodology and acceptance criteria fo
structural examination including ferrite measurements shall be innaccordance
17781.

I micro-
vith ISO

Midrographic The sampling of test specimens, testing methodology and acceptance criteria fof micro-

Examination structural examination including ferrite measurements shall be in accordance with ISO
17781.

Extent of testing | Tensile testing, one set of impact tests and corrosion-test and one micrographiclexami-
nation including ferrite measurement shall be cafried out for each lot as defined in the
standard for mechanical tests.

Repair of defects |Weld repair is not permitted.

Sour service (ad-
ditIIEnaI metal-
lurgical, manu-

facturing, testing

and certification
requirements) 2

When sour service requirements are spécified by the purchaser, the material sh
to the requirements of the ISO 15156.$éries / ANSI/NACE MR0175 and the folloy
tional requirements:

all conform
ving addi-

Hardness testing
Hardness testing shall be performed in accordance with the requirements in AS

TM A370

/ ASTM A1058 on one tubeper lot. The maximum hardness shall be 32HRC from three

readings taken in close‘proximity.

The material shallbe‘traceable in accordance with ISO 15156-3 / ANSI/NACE MRR0175 and

this MDS.

Surfface treatment

Finished tybessshall be white pickled or bright annealed. Machined surfaces do

hot require

the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 ty
shall confirm compliance with this specification.

The inspection documents shall include the following information:

MPS identification or MPCR/QTR number used;

and finish pickling.
Marking The tubes shall be marked to ensure full traceability to heat and heat treatmentlot.
Certification Thematerial manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by

be 3.1 and

Steel heat and refining practice;

Solution annealing temperature, holding time and cooling medium shall be stated

(holding time is not applicable for tubes produced hot finished and direct quenched).

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

TYPE OF MATERIAL: Ferritic -Austenitic stainless steel, type 25Cr duplex

PRODUCT FORM

STANDARD GRADE ACCEPTANCE

CLASS

SUPPLEMENTARY
REQUIREMENT

© IS0 2023 - All rights reserved
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Studs and bolts |ASTM A1082/ UNS S32550, S ASTM A1082/
A1082M (strain UNS S32750, UNS A1082MSS5,
hardened) S§32760 ASTM A962/A962M

S64, 566
Nuts A ASTM A1082/
A1082M S6
Scope This MDS defines applicable options and/or requirements that supplement or

amend the referenced ASTM standard specification.

at

NOTE The cnpplpmpnfnry suffix “1” isused to dpcignnfp prndnr‘fc impact teste
low temperature —101 °C.

Qualificatjon

Manufacturers and the manufacturing process for bars as start material for'bolt
to this MDS shall be qualified in accordance with ISO 17782 or NORSOKM*650.

Manufacturers and the manufacturing process for production of studs, bolts ang
nuts that involves any further hot/cold working (except for cold rolling of threac
and/or heat treatment of bar start material shall be separatelyrqualified in accot
ance with ISO 17782 or NORSOK M-650 and this MDS.

When NORSOK M-650 is used as qualification standard, the’qualification testing
shall be to ISO 17782.

The maximum stud/bolt size shall be limited to M64*(2.5 inch).

ing

|

s)
d-

Metal making

The steel melt shall be refined with AOD or equivialent method.

Chemical compo-
sition

PREN = 40,0

Manufactyring
process

Headed bolts shall be manufactured by machining from ASTM A276/A276M Con(di-

tion S strain hardened bar. No further'working of the cold strained bar is allowe
except for thread rolling.

Nuts shall be machined from,solution annealed and water quenched bar or forg-
ings.

Threads on studs and bolts may be made by cold rolling or machining. For ma-
chined threads, the thread dimensions shall conform with UNR profile.

Threads in nuts-shall be machined.

d

Heat treatment

Heat treatmeént-of the strain hardened material is prohibited.

Extent of tlesting

One tengile-and corrosion test, one set of impact tests, and one micrographic tes
includingferrite measurement shall be carried out for each test lot. Where a tes
lot iS’as’specified in ASTM A962/A962M for non-heat treated, strain hardened b
ing/including the same lot for the bar material.

[

1 t-

Tensile testing

Testing shall be in accordance with ASTM A962.

The minimum tensile test properties shall conform with the following require-

ments for all sizes and grades:

Stud and headed bolts: R , 2 725 Mpa; R, 2 860 Mpa; A 2 16 %.
Nuts: Ry, > 550 Mpa; R, > 750 Mpa; A > 25 %.

Micrographic The sampling of test specimens, testing methodology and acceptance criteria for

testing microstructural testing including ferrite measurements shall be in accordance
with ISO 17781. Test specimens shall be sampled from surface to mid-thickness.
Forged nuts: Testing shall be carried out on a sacrificial part.
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Impact testing

Impact testing of studs, bolts and nuts shall be carried out in accordance
requirements in ASTM A962.

Forged nuts: A sacrificial part shall be used as far as size permits.
Test temperature shall be as follows:

MDS D259: —46 °C

MDS D259L: —101 °C

with the

sample from surface to mid-thickness.

Forged nuts: Testing shall be carried out on a sacrificial part.

Ha

rdness test

Maximum hardness of the strain hardened bar shall not exceed the valug
A276/A276M for the specified grades supplied in Condition\S measured 3
dius location. Hardness may be measured at bar outer surface before thr
in area not affected by the thread rolling operation.

s in ASTM
t mid-ra-
bading or

Prqof'load test- |Supplementary requirement to ASTM A1082/A1082M S5 shall apply to at least one
ing| of nuts nut per test lot. Testing shall be in accordance with ASTM A962. The load, shall con-
form with ASTM A194/A194M Grade 7. Altermatively, tensile strength properties
shall be documented and shall conform with/the following requirements
R,02 2550 Mpa; R, = 750 Mpa; A = 25%.
Dimensional Supplementary requirement S64: Product dimensions shall be checked of con-
tolerance trolled to an extent as specified:by*ASME B18.18 Category 2.

Non-destructive

All parts shall be 100 % visually examined in all areas of threads, shanks

, and

testing heads. Discontinuities shal{*¢onform with requirements specified in ASTM F788/
F788M for bolts/studs.and ASTM F812 for nuts.

Sutnface treat- Finished parts shall be-white pickled or grit blasted. Machined or rolled gurfaces

mept and finish |do not require pjekling.

Repair of defects |Weld repair is not permitted.

Mal*king The part shall in addition to material grade and manufactures logo be hajrd marked

with a traceability code to ensure full traceability to melt and heat treatr
supplementary requirement S66 shall apply.

The-marking shall contain the following information:

manufacturer’s identification symbol or name (ID);

alloy designation! with underscore or the letter “S”, e.g. S3276
760S;

impact test temperature or MDS No. (add letter “L") e.g. 760L or 7

hent lot,

60SL;

lot number or traceability code (LOT).
EXAMPLES

Stud and bolts MDS D59L: ID - 760L - LOT or ID - 760SL - LOT

Nuts: ID - 32760 - LOT or ID 32760L-LOT

Stud and bolts MDS D259: Manufacturers’ ID - 760 - LOT or ID - 760S - LOT

Due to limited space the alloy designation may be shortened to include only the

three last digits of the UNS No.
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Certification

The material manufacturer shall have a quality system in place (e.g. SO 9001)
accepted by the purchaser.

The material certificate shall be issued in accordance with ISO 10474 / EN 10204
type 3.1, shall confirm compliance with this specification, and shall include the
following information:

[SO 17782 / NORSOK M-650 manufacturing summary identification or
MPCR/QTR no. used;

steel producer of starting material;

— steel melting practice and refining method;
— solution annealing temperature and holding time.
TYPE OF MATERIAL: Ferritic-Austenitic stainless steel, type 25Cr duplex
PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY
REQUIREMENT
Stud and bplts ASTM A1082/ UNS S32550, UNS ASTM A962/A962M
A1082M S$32750, UNS S32760 S64, S66
Nuts A1082 S5
Scope This MDS defines applicable options and/or reqtirements that supplement or amend the
referenced ASTM standard specification.
NOTE The supplementary suffix “L” is used to designate products impact tested at lowy
temperature —101 °C.
Qualificatipn Manufacturers and the manufacturing process for bars as start material for bolting to this
MDS shall be qualified in accordanee with ISO 17782 or NORSOK M-650.
Manufacturers and the manufacturing process for production of studs, bolts and nuts
that involves any further hot/cold working (except for cold rolling of threads) and/or hgat
treatment of bar startumaterial shall be separately qualified in accordance with ISO 177882
or NORSOK M-650 and:this MDS.
When NORSOK M-650 is used as qualification standard, the qualification testing shall b to
1SO 17782.
Metal making The steel mi€lt shall be refined with AOD or equivalent method.
Chemical compo- |PREN =46,0
sition
Manufactufing Thé studs, bolts and nuts shall be made from solution annealed bars manufactured to
process ASTM A276/A276M / ASTM 479.
Any hot forging operation shall be followed by solution annealing.
Threads on studs and holts shall be made by cold rnlling Machined threads shall have IINR
profile. Threads in nuts shall be machined.
Extent of testing | A test lot shall be limited to each cast of material, same heat treatment batch, size of start
material and same type of product and size.
Charpy V-notch impact, microstructure, corrosion and tensile testing shall be carried out
for each lot.
Tensile testing Testing in accordance with ASTM A962/A962M shall apply.
The minimum wedge tensile strength (T,) shall be T, 2 R, x stress area.
a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

94

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=5adfa6c3be83c6b6a1a5a02ef46ed53c

1SO 13703-2:2023(E)

Proofload of test- |Supplementary requirement to ASTM A1082/A1082M S5 shall apply to at least one nut per

ing of nuts test lot. Testing shall be in accordance with ASTM A962. The load shall conform with ASTM
A194/A194M Grade 7. Alternatively, tensile strength properties shall be documented as
described under tensile testing in this MDS.

Micrographic The sampling of test specimens, testing methodology and acceptance criteria for micro-

testing structural testing shall be in accordance with the principles in ISO 17781. Test specimens
shall be from surface to mid-thickness.
Forged headed bolts and nuts: Testing shall be carried out on a sacrificial part.

Impact testing Impact testing of studs, bolts and nuts shall be carried out in accordance with the require-

ments in ASTM A962.

Forged nuts: A sacrificial part shall be used as far as size permits.
Forged headed bolts: The notch shall be located as close to the head as possible.
Test temperature shall be as follows:

MDS D260: —46 °C

MDS D260L: —101 °C

The acceptance criteria shall be minimum 45 J average and 35 ] single.

Conyrosion test

The sampling of test specimens, testing methodology and’acceptance criteria sHall be as
specified for bars in accordance with ISO 17781. Test\specimens shall at least sqmple sur-
face to mid-thickness.

Forged headed bolts and nuts: Testing shall be carried out on a sacrificial part.

DiZLensionaI tol- |Supplementary requirement S64: Productdimensions shall be checked or contrplled to an

erapce extent as specified by ASME B18.18 Category 2.

Non-destructive All parts shall be 100 % visually examined in all areas of threads, shanks, and heads. Dis-

testing continuities shall conform with requirements specified in ASTM F788/F788M fpr bolts/
studs and ASTM F812 for nuts.

Repair of defects | Weld repair is not permitted.

Surfface treatment
and finish

Finished parts shall be white pickled or grit blasted. Machined or rolled surfaces do not
require pickling.

ditijonal metal-
lurgical, manu-
facturing, testing
and certification
requirements) 2

Sm%r)' service (ad-

When sour service.requirements are specified by the purchaser, the material shall con-
form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the{following
additional requirements:

Hardness.tésting

Hargdness testing shall be performed in accordance with the requirements in ASTM A1082/
A1082M.

Hardness may be measured at bar outer surface before threading or in area notfaffected

by the thread rolling operation. The maximum hardness for UNS S32750 and UNS S32760
shall be 32HRC from three readings taken in close proximity. The maximum haidness for
grade UNS S32550 shall not exceed 31HRC.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE M[R0175 and
this MDS.

Marking

All parts shall in addition to material grade and manufactures logo be hard marked with a
traceability code to ensure full traceability to melt and heat treatment lot, supplementary
requirement S66 shall apply.

The marking shall contain the following information:

manufacturer’s identification symbol or name (ID);
alloy designation?, (e.g. UNS $32760 = 760);
impact test temperature or MDS No. (add letter “L");

lot number or traceability code (LOT).

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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EXAMPLES
— Stud and bolts MDS D60: Manufacturers’ ID -760 - LOT

— Stud and bolts MDS D60L: ID -760L - LOT
— Nuts: ID - 32760 - LOT

Due to limited space the alloy designation may be shortened to include only the three last
digits of the UNS No.

Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The material certificate shall be issued in accordance with ISO 10474 / EN 10204 type 3.1,
shall confirm compliance with this specification, and shall include the following informp-
tion:

— IS0 17782 / NORSOK M-650 manufacturing summary identification or MPCR/QTR
no. used;

— steel producer;

— steel melting practice and refining method;

— solution annealing temperature and holding time.

a2 The supplementary suffix “S” shall be used to designate a material delivered dn accordance with the MDS plus| the
additional sypplementary requirements for sour service.

TYPE OF M. ! TERIAL: Ferritic-Austenitic stainless steel type 25Cr duplex

PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY|
REQUIREMENT
HIP produgts ASTM A988/A988M |UNS S32750, UNS ASTM A988/A988M
S32760, UNS S32505 S5
Scope This MDS defines applicable’options and/or requirements that supplement or amend thg

referenced standard specification.

Product covered by this MDS is limited to a maximum thickness of 200 mm. For thicknefs
exceeding 200 mm) qualification and specification requirements shall be subject to agré¢e-

ment.

Qualification Manufacturers and the manufacturing process shall be qualified in accordance with ISQ
17782,0t NORSOK M-650. The qualification testing shall meet the requirements of this
MDS,

Metal making Gas(atomized powder made from AOD-refined metal. Powder blends shall be a homogenjous

mixture of powder heats in terms of composition, particle size and other properties.

Chemical cpmpo-~(~|PREN = 40,0
sition

Heat treatment The HIP product shall be solution annealed followed by water/liquid quenching.

Products shall be placed in such a way as to ensure free circulation of heating and cooling
media around each fitting during the heat treatment process including quenching.

Test sampling For all products, the mid-length of the test specimens shall be located one T or 100 mm,
whichever is less, to any second surface.

Extent of testing |One tensile test, one set of impact tests, corrosion test and one microstructure exami-
nation including ferrite measurement shall be carried out for each lot. A lot shall include
all products from a single powder blend, same manufacturing procedure and same heat
treatment load.

Tensile testing Az225%

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

96 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=5adfa6c3be83c6b6a1a5a02ef46ed53c

1SO 13703-2:2023(E)

Impact testing/
Toughness testing

The sampling of test specimens, testing methodology and the acceptance criteria shall

conform with ISO 17781 QL II.

Corrosion testing

The sampling of test specimens, testing methodology and acceptance criteria shall be in
accordance with ISO 17781 for HIP product with weld ends. Test specimens shall be taken

from the surface and the centre of the product with no weld ends.

requirements) 2

Micrographic The sampling of test specimens, testing methodology and acceptance criteria for micro-
Examination structural examination including ferrite measurements shall be in accordance with ISO
17781 for HIP product with weld ends. Test specimens shall be taken from the surface and
the centre of the product with no weld ends and shall sample an area of 10 mm by 10 mm
minimum.
Nonj-destructive  |VT shall be carried out on each item in accordance with the product standard.|The testing
testing shall be performed after machining, if applicable, and non-machined surfaces shiall be white
pickled prior to the testing.
ASTM A988/A988M supplementary requirement S5, penetrant testirn'g, shall apply to 10 %
of parts from each melt lot and heat treatment load.
The testing shall be carried out after final machining on all aceessible internal and external
surfaces. Non-machined surfaces shall be pickled prior to thé\testing.
The acceptance criteria shall be ASME BPVC VIII, Div. 1, Appendix 8.
Repair of defects |Weld repair is not permitted.
Sour service (ad- |When sour service requirements are specified by’ the’purchaser, the material shiall conform
dit'jfnal metal- to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the folloyving addi-
lurgical, manu- tional requirements:
facturing, testing [y, Iness testin
and certification

Hardness testing shall be performed i@accordance with the requirements in AYTM A370

/ ASTM A1058 on two parts per lotsWhen only one part is produced, it shall be
tested as required. The maximum-hardness shall be 32HRC from three readings
close proximity.

hardness
taken in

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE M
this MDS.

[RO175 and

Surfface treatment
and finish

Finished components.shall be white pickled. Machined surfaces do not require j

ickling.

king

The powder blend shall have a unique identity marked on the powder container
identity shallbe recorded and maintained throughout production of the produc
ponents Shall be marked to ensure full traceability to lot as defined in this MDS,

and this
L. The com-

Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) alccepted by

the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 ty
shall confirm compliance with this specification.

The inspection documents shall include the following information:

MPS identification or MPCR/QTR number used;

be 3.1 and

— Steel manufacturer of the starting material (powder) for the finished prodyct;

Solution annealing temperature, holding time and quench medium shall be

stated.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

TYPE OF MATERIAL: Copper-Nickel 90-10

PRODUCT FORM

STANDARD GRADE ACCEPTANCE

CLASS

SUPPLEMENTARY
REQUIREMENT
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Seamless pipes |EEMUA 234 7060X - -

and tubes

Scope This MDS defines applicable options and/or requirements that supplement or
amend the referenced standard specification.

Heat treatment |Hot formed pipe and tube: products hot formed in the temperature range of 760 °C
to 800 °C do not need annealing after forming.
Cold formed pipe and tube: annealed.

Test sampling Test samples shall be cut from the products themselves, from prolongations or

from sacrificial pipe and tube.

Tensile testing

Tensile test specimens shall be taken from each lot where a lot is defined as all
products of the same type and nominal size, which are produced from the Sanie
heat of material and subject to the same finishing operation.

Repair of defects

Weld repair is not permitted.

Certification

The material manufacturer shall have a quality system in place (e°g.1SO 9001)
accepted by the purchaser.

The inspection documents shall be in accordance with ISO-10474 / EN 10204 tyjpe
3.1 and shall confirm compliance with this specification.

TYPE OF EATERIAL: Copper-Nickel 90-10

PRODUCT|FORM |STANDARD GRADE ACCEPTANCE SUPPLEMENTARY
CLASS REQUIREMENT

Welded pipes EEMUA 234 7060X

Scope This MDS defines applicable options and/or requirements that supplement or
amend the referenced standard specification.

Welding An electric fusion welding-process shall be used.
Welding proceduresishall be established and qualified in accordance with ASME
BPVC IX.

Heat treatment |Hot formed pipes: pipes hot formed in the temperature range of 760 °C to 800 °Q do
not need annealing after forming.
Cold formed pipes: annealed.
Weldedpipes: annealed or as welded from annealed materials.

Test sampling Test'samples shall be cut from the products themselves, from prolongations or
from sacrificial pipes.

Tensile testing \ | Tensile test specimens shall be taken from each lot where a lot is defined as all
products of the same type and nominal size, which are produced from the same

neat of material and subject to the same Iinisning operation.

Non-destructive
testing

Radiographic testing
SCH 10S: Welds shall be spot radiographed in accordance with the requirements
of the ASME BPVC VIII, Div. 1, Paragraph UW-52.;

Other schedules: Welds shall be 100 % radiographed in accordance with the
requirements of the ASME BPVC VIII, Div. 1, Paragraph UW-51.

Repair of defects

Weld repair of base material is not permitted.

For repair of welds, the requirements for production welding shall apply to the
repair WPS.
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Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001)
accepted by the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type
3.1 and shall confirm compliance with this specification.

TYPE OF MATERIAL: Copper-Nickel 90-10

PRODUCT FORM [STANDARD GRADE ALLEPMNCE_TUPPLEgﬁNTARY
CLASS REQUIREMENT

Fitfings EEMUA 234 7060X - -

Scdpe This MDS defines applicable options and/or requirements that supplement or

amend the referenced standard specification.

Wefding An electric fusion welding process shall be used.

Welding procedures shall be established and qualifiedin accordance with ASME
BPVC IX.

Hedqit treatment |Hot formed fittings: fittings hot formed in the temperature range of 760 C to
800 °C do not need annealing after forming,

Cold formed fittings: annealed.

Welded fittings: annealed or as welded)from annealed materials.

Tedqt sampling Test samples may be cut from the products themselves, from prolongatiopns or from
sacrificial fittings.

Tensile testing | Tensile test specimens shall be'taken from each lot where a lot is defined|as all
products of the same type-and nominal size, which are produced from th¢ same
heat of material and subject to the same finishing operation.

Non-destructive |Radiographic testing
tesfing — SCH 10S: Welds shall be spot radiographed in accordance with the reduirements
of the ASME BPVC VIII, Div. 1, Paragraph UW-52,;
— Otherschedules: Welds shall be 100 % radiographed in accordance with the
requirements of the ASME BPVC VIII, Div. 1, Paragraph UW-51.
Repair of defects | Weldrepair of base material is not permitted.

Eot repair of welds, the requirements for production welding shall apply fo the
repair WPS.

Cerntification The material manufacturer shall have a quality system in place (e.g. ISO 9001)
accepted by the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type

31 andshall confirm r‘nmp]inhrn with this cpnrifir‘afinh

TYPE OF MATERIAL: Copper-Nickel 90-10
PRODUCT FORM |STANDARD GRADE ACCEPTANCE SUPPLEMENTARY
CLASS REQUIREMENT
Flanges EEMUA 234 7060X
Scope This MDS defines applicable options and/or requirements that supplement or
amend the referenced standard specification.

©1S0 2023 - All rights reserved 929


https://standardsiso.com/api/?name=5adfa6c3be83c6b6a1a5a02ef46ed53c

ISO 13703-2:2023(E)

Heat treatment

Hot formed flanges: flanges hot formed in the temperature range of 760 °C to
800 °C do not need annealing after forming.

Cold formed flanges: annealed.

Test sampling

Test samples may be cut from the products themselves, from prolongations or from
sacrificial flanges.

Tensile testing

Tensile test specimens shall be taken from each lot where a lot is defined as all
products of the same type and nominal size, which are produced from the same
heat of material and subject to the same finishing operation.

Repair of defects

Weld repair is not permitted.

Certificat‘on

The material manufacturer shall have a quality system in place (e.g. ISO 9001)
accepted by the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 tyjpe
3.1 and shall confirm compliance with this specification.

TYPE OF !!ATERIAL: Copper-Nickel 90-10

PRODUCT|FORM |STANDARD GRADE ACCEPTANCE CLASS|SUPPLEMENTARY
REQUIREMENT

Plate and sheet |ASTM B171/B171M |[UNS C70600

Scope This MDS defines applicable options and/or requirements that supplement or
amend the referenced standard specification.

Design and The EEMUA standard No. 234: “Copper Nickel alloy piping for offshore applicatigns

dimensional specification” shall apply.

standards

Chemical ¢ompo- | According to EEMUA 234 grade 7060X

sition

Heat treatment |Plate shall be annealed. Hot rolled/forged plate in the temperature range of 760 °C
to 800 °C do not needrannealing after forming.

Test sampling Test samples may-be cut from the products themselves, from prolongations or frjom

sacrificial plates:

Tensile tes

Tensile test'specimens shall be taken from each lot where a lot is defined as all
productsof the same type and nominal size, which are produced from the same
heat-of.imaterial and subject to the same finishing operation.

Repair of flefects

Weld repair is not permitted.

Certificatﬂon

The material manufacturer shall have a quality system in place (e.g. ISO 9001)
accepted by the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type

3.1 and shall confirm compliance with this specification.

TYPE OF MATERIAL: Copper-Nickel 90-10

PRODUCT FORM |STANDARD GRADE ACCEPTANCE SUPPLEMENTARY
CLASS REQUIREMENT
Rods and bars |ASTM B151/B151M|UNS C70600
Scope This MDS defines applicable options and/or requirements that supplement or
amend the referenced standard specification.
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Design and The EEMUA standard No. 234: “Copper Nickel alloy piping for offshore applications

dimensional specification” shall apply.

standards

Chemical compo-|According to EEMUA 234 grade 7060X

sition

Heat treatment |Rods and bars hot formed in the temperature range of 760 °C to 800 °C do not need
annealing after forming.
Cold formed rods and bars: annealed.

Test sampling Test samples may be cut from the products themselves, from prolongations or from
sacrificial rods and bars.

Tensile testing |Tensile test specimens shall be taken from each lot where a lot is definéd|as all
products of the same type and nominal size, which are produced from the same

heat of material and subject to the same finishing operation.

Repair of defects

Weld repair is not permitted.

Cerntification

The material manufacturer shall have a quality system inplace (e.g. ISO 9001)

accepted by the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type
3.1 and shall confirm compliance with this specification.

TYPE OF MATERIAL: Aluminium bronze

PRODUCT FORM |STANDARD GRADE ACCEPTANCE SUPPLEII‘an/INTARY
CLASS REQUIREMENT

Foxgings ASTM B124/ UNS.C63000
B124M

Scape This MDS defines.applicable options and/or requirements that supplement or
amend the referenced standard specification.

Mapufacturing |Hot workingShall be used.

Hedqt treatment Forgings-shall be hot worked and supplied in 061- Annealed condition.

Tensile testing |Tensilejtest specimens shall be taken from each lot where a lot is defined|as all
products of the same type and nominal size, which are produced from th¢ same

material heat and heat treatment load.

Tedqt sampling

Test samples may be cut from the products themselves, from prolongations or from
sacrificial forging.

Non-destructive
tes?ing

Valve forgings NDT:

Inspection shall be according to the applicable valve specification.

Reﬁa-i-r—@cdefécts

Weald ranairic nat narmittad
w-ereFepaiShHetrperittea

Marking The forging shall be marked to ensure full traceability to heat and heat treatment
lot.
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001)

accepted by the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type
3.1 and shall confirm compliance with this specification.
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TYPE OF MATERIAL: Aluminium bronze

PRODUCT FORM |STANDARD GRADE ACCEPTANCE SUPPLEMENTARY
CLASS REQUIREMENT

Castings ASTM B148 UNS C95800

Scope This MDS defines applicable options and/or requirements that supplement or

amend the referenced standard specification.

Heat treatment |Heat treatment may be carried out at the discretion of the manufacturer.

AN

s £ + LA | + + 1 111 - | e 1.1 + h - 1] -1 - ACID VWal
Extent Oflltauuy UTIC (CIISTIT (ESCSITdIT U CalTIed Out 10T €dCIT 1ot ds aelied 0y tIe 1T AS 1 IV D1 O.

Non-destructive |General

testing Testing shall be carried out after machining, if applicable.

Visual inspection
VT shall be carried out on each casting in accordance with the product standard

Liquid penetrant testing

Liquid penetrant testing shall be carried out in accordancewith ASME BPVCV, Artiicle
6. All accessible internal and external surfaces shall be examined on pilot castings and
production castings. Acceptance criteria shall be to ASMEBPVC VIII, Div. 1, Append{x 7.

Radiographic testing

Method of radiography shall be to ASME V, Article 2 and acceptance criteria shall
be in accordance with ASME BPVC VIII Div. 1*Appendix 7.

Valve castings shall be examined in the‘areas as defined by ASME B16.34 for spe|
cial class valves and other critical areas as defined by designer. In addition, cast-|
ings shall be examined at abrupt chdanges in sections and at the junctions of riseifs,
gates or feeders to the castings;

Sketches of the areas to be tested shall be established and agreed with the pur-
chaser.

When random testing (5 %) is specified, minimum one casting of each pattern
including feeder and:riser system in any purchase order with the foundry shall He
examined.

If defect outside acceptance criteria is detected, two more castings shall be testdd,
and if any.ofthese two fails, all items represented shall be tested.

Pilot eastings shall be radiographed to the extent described above

Frequency of RT of valve castings with pressure class < 300 shall be 5 % for NPS
10’and above and 0 % below NPS 10. For higher pressure classes the extent shalllbe
agreed. Non-valve castings: Each casting shall be examined unless agreed other
wise. Testing shall be at abrupt changes in sections and at the junctions of risers
gates or feeders to the castings and other critical areas as defined by designer.
Sketches of the areas to be tested shall be established and agreed.

Repair of defects |Repairs that exceed the limit in ASTM B148 shall be considered major repairs.

All major repairs shall be documented with a sketch showing location and size of
excavations.

Weld repairs are not acceptable for castings that leak during the final pressure
testing.

Repairs by peening and impregnation are prohibited.

The repair welding procedure shall be qualified in accordance with ASME BPVC IX;
a change of filler metal brand names requires requalification.
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Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001)
accepted by the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type
3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:
— Heat treatment condition (annealing temperature).

TYPE OF MATERIAL: Aluminium bronze

PRODUCT FORM |STANDARD GRADE ACCEPTANCE SUPPLEﬁnEqN TARY
CLASS REQUIREMENT

Rodls and bars

ASTM B150/150M |UNS C63200

Scape This MDS defines applicable options and/or requirements-that supplement or
amend the referenced standard specification.

Mapufacturing |Hotrolling or hot forging may be used.

Hedqt treatment Temper annealed for all diameters or thickness(o condition 020 or 025.

Tensile testing

Tensile test specimens shall be taken from¢ach lot where a lot is defined|as all
products of the same type and nominal size, which are produced from th¢ same
material heat and heat treatment load:

Teqt sampling Test samples may be cut from the products themselves, from prolongatiops or from
sacrificial rods or bars.

Repair of defects |Weld repair is not permitted.

Centification The material manufacturerishall have a quality system in place (e.g. ISO 9001)

accepted by the purchaset.

The inspection dociiments shall be in accordance with ISO 10474 / EN 10204 type
3.1 and shall corifirm compliance with this specification.

TYPE OF MATERIAL: Nickel alloyed steel, type 3,5 % Nickel

PRODUCT FORM /STANDARD GRADE ACCEPTANCE S UPPLEIg’iN TARY
CLASS REQUIREMENT

Segmless pipés

ASTM A333/A333M|3 - -

Scdpe

This MDS defines applicable options and/or requirements that supplemept or
amend the referenced standard specification.

Heat treatment

Products shall be delivered.in the normalized ornormalized and fpmpnrnd condi-

tion.

During the heat treatment process, pipes shall be placed in such a way as to ensure
free circulation around each pipe including any quenching operation.

For products delivered in the tempered condition, the minimum tempering temper-
ature shall be 615 °C.
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Impact testing |Impact testing is required for thickness = 6 mm. For pipes with a weld end, the

/ toughness weld end thickness shall govern.

testing o
The test temperature shall be -101 °C.
The minimum absorbed energy for full size specimens shall be 27 ] average and
20 ] single.
Reduction factors for sub-size specimens shall be: 7,5 mm - 5/6 and 5 mm - 2/3.

Test sampling Test specimens shall be prepared and tested after simulated PWHT in accordance
with the product standard.

Repair of flefects [Weld repair 15 not permitted.

Marking The pipes shall be marked to ensure full traceability to heat and heat treatnient
load.

Certification The material manufacturer shall have a quality system in place (e.g. ISO9001)
accepted by the purchaser.
The inspection documents shall be issued in accordance with [SO10474 / EN
10204 type 3.1 and shall confirm compliance with this specification.
The inspection documents shall include the following infermation:
— Heat treatment condition. For tempered condition,fempering temperature shall

be stated.

TYPE OF EATERIAL: Nickel alloyed steel, type 3,5 % Nickel

PRODUCT|FORM |STANDARD GRADE ACCEPTANCE SUPPLEMENTARY
CLASS REQUIREMENT

Welded pipes ASTM A671/671M |CFE 70 Cl.22,Cl. 32,Cl.42 |ASTM A671/671M

S2,S87,S14
Scope This MDS defines applicable options and/or requirements that supplement or
amend the referencéd standard specification.

Manufacturing |The longitudinal weld shall be straight. Welds shall be made using the SAW pro-

process cess.

Heat treatment |During thecheat treatment process, pipes shall be placed in such a way as to ensure

free circilation around each pipe including any quenching operation.

Forproducts delivered in the tempered condition, the minimum tempering temper-

ature shall be 615 °C.

Impact testing
/ toughneks
testing

Impact testing is required for thickness = 6 mm. For pipes with a weld end, the
weld end thickness shall govern.

The test temperature shall be -101 °C.

The minimum absorbed energy for full size specimens shall be 27 ] average and
20 ] single.

Reduction factors for sub-size specimens shall be: 7,5 mm - 5/6 and 5 mm - 2/3.

Extent of testing

Impact testing per ASTM A671/A671M supplementary requirement S2, as modified
by this MDS, shall be carried out per lot.

ASTM A671/A671M supplementary requirement S14 shall apply for lot definition.

Impact test samples for base metal shall be taken from mid-thickness.

Test sampling

Test specimens shall be prepared and tested after simulated PWHT at 600 °C with
minimum holding time of 2,5 min/mm, and then furnace cooled to a temperature
not exceeding 315 °C.
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Non-destructive
testing

ASTM A671/A671M supplementary requirement S7 shall apply.

Repair of defects |Weld repair of the base material is not permitted.
Repairs to weld metal are acceptable in accordance with the standard specification
and shall meet the requirements of the original manufacturing weld.
Marking The pipes shall be marked to ensure full traceability to heat and heat treatment
load.
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001)
accepted by the purchaser.
The inspection documents shall be issued in accordance with ISO 10474)f EN
10204 type 3.1 and shall confirm compliance with this specification,
The inspection documents shall include the following information:
— Heat treatment condition. For stress relieved condition ox tempered ¢onditions,
the stress relieving temperature or tempering temperature shall be tated.
TYPE OF MATERIAL: Nickel alloyed steel, type 3,5 % Nickel
PRODUCT FORM |STANDARD GRADE ACCEPTANCE SUPPLE%NTARY
CLASS REQUIREMENT
Wrjought fittings |[ASTM A420/420M |WLP3, WLP3W. - ASTM A960/960M
S51, S53, $59, S69
Scdpe This MDS defines applicable ofitions and/or requirements that supplemept or
amend the referenced standard specification.
Mapnufacturing |Fittings shall be made fr'om seamless pipe, welded pipe, forging or plate (ffor end
prdcess caps only) compliantiwith the MDSs of this specification.
End caps shall bé seamless.
Welding An electric fusion welding process shall be used with the addition of filler metal.
Autogenous,welding is not permitted.
Heqt treatment |Products shall be delivered in the normalized or normalized and temper¢d condi-

tion.

During the heat treatment process, parts shall be placed in such a way as
free circulation around each part including any quenching operation.

All hot formed or forged fittings, including those manufactured by locally
portion of the fitting stock, shall be heat treated after manufacturing. AS
A960M supplementary requirement S69 shall apply.

to ensure

heating a
™M A960/

For products delivered in the tempered condition, the minimum temperil

\g temper-

ature shall be 615 ~C.

Tensile testing

ASTM A960/A960M supplementary requirement S51 shall apply as amended by

this MDS.

Test sampling shall be made from an actual fitting, from a prolongation thereof, or
if not possible, a length of starting material that has been heat treated in the same

heat treatment load as the fittings it represents.

Impact testing
/ toughness
testing

Impact testing is required for thickness = 6 mm. For fittings with a weld end, the

weld end thickness shall govern. The test temperature shall be -101 °C. T

he mini-

mum absorbed energy for full size specimens shall be 27 ] average and 20 | single.
Reduction factors for sub-size specimens shall be: 7,5 mm - 5/6 and 5 mm - 2/3.
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Extent of testing

Impact testing and tensile testing shall be carried out for each heat and heat treat-
ment load.

Non-destructive
testing

UT is not acceptable in-lieu of RT.

Magnetic particle testing

ASTM A960/A960M supplementary requirement S53 and S69 shall apply as amended
by this MDS:

Magnetic particle testing, in accordance with ASME BPVCV, Article 7 shall apply to
10 % of all fittings, minimum one per test lot. Testing shall be carried out as follows:

Non-machined surtaces shall be cleaned prior to testing.

The testing shall be carried out after final machining and cover 1007% of

accessible surface of the test item.

The acceptance criteria shall be to ASME BPVC VIII Div. 1, Appendix 6.

Repair of defects |Weld repair of the base material is not permitted.
Repairs to weld metal are acceptable in accordance with the'standard specificatjion
and shall meet the requirements of the original manufact@ring weld.

Marking The fittings shall be marked to ensure full traceability to-heat and heat treatment
load.

Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001)

accepted by the purchaser.

The inspection documents shall be issued in‘accordance with ISO 10474 / EN
10204 type 3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:

— Heat treatment condition. Fori\tempered condition, the tempering temperatjure
shall be stated.

TYPE OF !ATERIAL: Nickel alloyed steel, type 3,5 % Nickel

PRODUCT|FORM |STANDARD GRADE ACCEPTANCE SUPPLEMENTARY
CLASS REQUIREMENT
Forgings ASTM,A350/ LF3 Class 2 ASTM A961/961M
A350M S55
Scope This'MDS defines applicable options and/or requirements that supplement or

amend the referenced standard specification.

Heat treatment

Products shall be delivered in the normalized or normalized and tempered condli-
tion.

During the heat treatment process, parts shall be placed in such a way as to ensure
free circulation around each part including any quenching operation.

For products delivered in the tempered condition, the minimum tempering temper-
ature shall be 615 °C.

Impact testing |Impact testing is required for thickness = 6 mm. For forgings with a weld end, the

/ toughness weld end thickness shall govern.

testing Reduction factors for sub-size specimens shall be: 7,5 mm - 5/6 and 5 mm - 2/3.
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Extent of testing

One set of tensile, impact and hardness testing shall be carried out for each heat

and heat treatment load.

A test lot shall not exceed 2 000 kg for forgings with as forged weight up to 50 kg,

and 5 000 kg for forgings with as forged weight > 50 kg.

Non-destructive
testing

Visual inspection

VT shall be carried out on each forging in accordance with the product standard. The
testing shall be performed after machining, if applicable, and non-machined surfaces

shall be cleaned prior to the testing.

narticle focting

Maoagnaoty

10 % of all forgings per lot or a minimum of one item per lot in any purc
shall be examined with magnetic particle testing. All accessible inteyhal ar
surfaces shall be examined according to ASME BPVCYV, article 7 o ASTM A9
supplementary requirement S55. Acceptance criteria shall be a¢egrding to 4

hase order
d external
61/A961M
LSME BPVC

accepted by the purchaser.

The inspection documents shall be isstied in accordance with ISO 10474
10204 type 3.1 and shall confirm cempliance with this specification.

The inspection documents shall iniclude the following information:

Heat treatment conditioft; Including tempering temperature.

VIII, Div. 1, appendix 6. The testing shall be carried out aftefimachining, if ppplicable.
Non-machined surfaces shall be cleaned prior to the testing.

Repair of defects |Weld repair is not permitted.

Mab‘king The parts shall be marked to ensure full traceability’to heat and heat treatment
load.

Cerntification The material manufacturer shall have a quality system in place (e.g. ISO 9001)

EN

TYPE OF MATERIAL: Nickel alloyed steel, type 3,5 % Nickel

Impact testing is required for thickness = 6 mm after final heat treatmen

PRODUCT FORM |STANDARD GRADE ACCEPTANCE SUPPLEMENTARY
CLASS REQUIREMENT

Plates ASTM A203/ D,E - ASTM A2p/A20M
A2(03M S5

Scape This MDS defines applicable options and/or requirements that supplement or
amend the referenced standard specification.

Impact testing |ASTM A20/A20M supplementary requirement S5 shall apply as amended|by this

/ tqughness MDS.

testing

. The

facttamnaratuea challba 101 0C Tho soinirayias aheonrbhoad anargyy £for 601 size
Satute-Shar B t—ror— - au50 ¥ T+ttt

TCOTTTTTIT T Tt TTIe

specimens shall be 27 ] average and 20 ] single. The test specimen shall be taken at
mid-thickness in the longitudinal orientation to the final direction of rolling.

Reduction factors for sub-size specimens shall be: 7,5 mm - 5/6 and 5 mm - 2/3.

Non-destructive
testing

Visual inspection

VT shall be carried out on each plate in accordance with the product standard. The
testing shall be performed after machining, if applicable, and non-machined surfac-

es shall be cleaned prior to the testing.

Repair of defects

Weld repair is not permitted.

Marking

The parts shall be marked to ensure full traceability to heat and heat treatment

load.
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Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001)
accepted by the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 / EN
10204 type 3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:
— Heat treatment condition.

TYPE OF MATERIAL: Nickel alloyed steel, type 3,5 % Nickel

PRODUCT[FORM |STANDARD GRADE ACCEPTANCE CLASS |[SUPPLEMENTARY
REQUIREMENT
Castings ASTM A352/ LC3 (UNSJ31550) |- ASTM A352/A352M
A352M S4,'S5
ASTM A703/A70BM
S8, 5§14, 520
Scope This MDS defines applicable options and/or requiremefits that supplement or

amend the referenced standard specification.

Heat treafiment |During the heat treatment process, castings shallbe"placed in such a way as to endure
free circulation around each casting includingypossible quenching operation.

For products delivered in the tempered condition, the minimum tempering temper-

ature shall be 615 °C.
Impact tegting |ASTM A703/703M supplementary reguirement S8 shall apply.
{etsot?hg:ne.:s The test temperature shall be -101*°C. The minimum absorbed energy for full size

specimens shall be 27 ] average:and 20 ] single. The test specimen shall be taken|at
mid-thickness.

Reduction factors for sub-size specimens shall be: 7,5 mm - 5/6 and 5 mm - 2/3,

Extent of testing |ASTM A703/703M supplementary requirement S14 shall apply.

Test sampling Test blocks shall-be/integrally cast or gated onto the casting and shall accompany|the
castings through-all heat treatment operations including any post weld stress relieviing.

Thickness ofthe test block shall be equal to the thickest part of the casting represer|ted
up to a-maximum thickness of 100 mm. For flanged components, the largest flajnge
thickness is the ruling section.

Dimensions of test blocks and location of test specimens within the test blocks|are
shown in the figure below for integral and gated test block. The test specimens shall
be taken within the cross hatched area. Distance from end of test specimen to end of
test block shall minimum be T/4.

T,=50Tmm
T/4 T/4
<+ T/Z X
= RN g
5
~ —-—- s | +
h =
S e
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1  integrated test block
2 gated testblock

Non-destructive
testing

General

For definition and NDT of pilot castings reference is made to the general part of this

document.
Non-machined surfaces shall be cleaned prior to the testing.

Visual inspection

The testing shall be carried out after finished machining

Each pilot and production casting shall be tested at all accessible surfaces

, including

weld ends. Surface testing and acceptance criteria shall be in accordance ywith ANSI/

MSS SP-55.
Magnetic particle testing

ASTM A352/352M supplementary requirement S4 shall apply‘as amended bjy this MDS:

Surface testing and acceptance criteria shall be in aceordance with ASME
Div. 1, Appendix 7.

Each pilot and production casting shall be testedafter final machining at al
external and internal surfaces.

Radiographic testing
— Supplementary requirement S5 shall apply as amended by this MDS)

BPVC VIII,

accessible

Method of

radiography and acceptance criteria shall be in accordance with ASME BPVC VIII

Div. 1 Appendix 7.

Valve castings shall be examined in the areas as defined by ASME
special class valves and other critical areas as defined by designer. |
castings shall be examined at abrupt changes in sections and at the j
risers, gates or feeders to the castings.

Sketches of ‘the areas to be tested shall be established and agree
purchaser.

B16.34 for
In addition,
inctions of

H with the

When random testing (5 %) is specified, minimum one casting of egch pattern

ineluding feeder and riser system in any purchase order with the foyndry shall

be'examined.

If defect outside acceptance criteria is detected, two more castin
tested, and if any of these two fails, all items represented shall be tes

Pilot castings shall be radiographed to the extent described above.

Frequency of RT of valve castings shall be according to table below.

bs shall be
ted.

Lntant of DT hocad o nvaccriiva olace amnd pnoparnal ogiroida Ji oo of g,
LiACLTTIU UJ VI Uuocu Ul tJ' COoOUTrc Civdoo Uuitu 71iuTriimrtrvul ouUvutorvuec vuiurirreeer .
Pressure class: <300 600 900 21500
Frequency of |Notre- <10” <2
RT quired

5% > 10" >2"

100 % Not re- > 20" > 16" >6"

quired

Non-valve castings: Each casting shall be examined unless agreed otherwise.
Testing shall be at abrupt changes in sections and at the junctions of risers, gates or
feeders to the castings and other critical areas as defined by designer. Sketches of

the areas to be tested shall be established and agreed.
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Repair of defects

ASTM A703/A703M supplementary requirement S20 shall apply with the following
additional requirements:

Major repairs as defined in ASTM A352/A352M shall be documented in
accordance with ASTM A703/A703M S20.2.

The repair welding procedure shall be qualified in accordance with ASTM A488/
A488M or ISO 11970 and this data sheet using a cast plate.

Weld repairs are not acceptable for castings that leak during pressure testing.

Iso

Examination of maior repair welds on pressure containing parts shall
7 r r [= 2

include RT.

Marking The parts shall be marked to ensure full traceability to heat and heat treatiment
load.
Certificatipn The material manufacturer shall have a quality system in place (e.g.ISO 9001) ag-

cepted by the purchaser.

The inspection documents shall be issued in accordance with 1SO"10474 / EN 10204
type 3.1 and shall confirm compliance with this specificatjon.

The inspection documents shall include the following information:

Heat treatment condition, including tempering temperature.

TYPE OF EATERIAL: Nickel alloyed steel, type 3,5 % Nickel

PRODUCT|FORM |STANDARD GRADE ACCEPTANCE CLASS|SUPPLEMENTARY
REQUIREMENT

Tubes A334/A334M 3 - -

Scope This MDS defines applicabl€ options and/or requirements that supplement or

amend the referenced standard specification.

Heat treatment

Products shall be delivered in the normalized or normalized and tempered condji-
tion.

During the heattreatment process, tubes shall be placed in such a way as to ensyire
free circulation around each tube including any quenching operation.

For products delivered in the tempered condition, the minimum tempering tem
ature shall be 615 °C.

er-

Impact testing |lmpact testing is required for thickness = 6 mm. The test temperature shall be
/ toughneks =101 °C. The minimum absorbed energy for full size specimens shall be 27 ] aver}-
testing age and 20 ] single.
Reduction factors for sub-size specimens shall be: 7,5 mm - 5/6 and 5 mm - 2/3
Repair of defects |Weld repair is not permitted.
Marking The tubes shall be marked to ensure full traceability to heat and heat treatment
load.
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001)
accepted by the purchaser.
The inspection documents shall be issued in accordance with ISO 10474 / EN
10204 type 3.1 and shall confirm compliance with this specification.
The inspection documents shall include the following information:
— Heat treatment condition. For tempered condition, tempering temperature shall
be stated.
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TYPE OF MATERIAL: Martensitic stainless steel

requirements) 2

Hardness testing shallbe performed in accordance with the requirements in AS
/ ASTM A1058 on'one forging per lot. The maximum hardness shall be 22HRC fi

readings taken in.close proximity.

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY
REQUIREMENT
Forgings ASTM A182/A182M F6A (UNS S41000) |Class 1, Class 2 ASTM A961/A961M
S56
Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification
Heqt treatment Forgings shall be supplied in the normalized and double-temper condition with|the final
temper at a lower temperature than the intermediate temper, but not lowénrthan the mini-
mum tempering temperature stated in the standard.
Forgings shall be placed in such a way as to ensure free circulationaround each|forging
during the heat treatment process including possible quenching0peration.
Non-destructive | VT shall be carried out on each forging in accordance with the product standard.[The testing
testing shall be performed after machining, if applicable, and non-machined surfaces shiall be white
pickled prior to the testing.
ASTM A961/A961M supplementary requirement S56<or ASME BPVC V Article §, penetrant
testing, shall apply to 10 % of forgings above NPS 2.
The testing shall be carried out after final machiining. Non-machined surfaces sha]l be pickled
prior to the testing. All accessible internal and external surfaces shall be examifed.
The acceptance criteria shall be ASME BPVC VIII, Div. 1, Appendix 8.
Repair of defects |Weld repair is not permitted.
Sour service (ad- |When sour service requirements.are specified by the purchaser, the material shlall conform
dit'jfnal metal- to the requirements of the ISO, #5156 series / ANSI/NACE MR0175 and the folloying addi-
lurgical, manu- tional requirements:
facturing, testing [ Iness testin
and certification

TM A370
om three

The materialshall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and

this MDS.

Surfface treatment

Finished forgings shall be white pickled or bright annealed. Machined surfaces ¢lo not

the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 ty
shall confirm compliance with this specification.

and finish require pickling.
Marking The forgings shall be marked to ensure full traceability to heat and heat treatme¢nt lot.
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) alccepted by

pe 3.1 and

The inspection documents shall include the following information:

Heat treatment condition including tempering temperature;

a

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

TYPE OF MATERIAL: Martensitic stainless steel

PRODUCT FORM

STANDARD GRADE ACCEPTANCE CLASS

SUPPLEMENTARY
REQUIREMENT

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Castings ASTM A217/A217M |CA15 (J91150) ASTM A217/217M S4,
S5,S21,S52.6
ASTM A703/A703M
S14, S20

Scope This MDS defines applicable options and/or requirements that supplement or amend the

referenced standard specification.

Chemical compo- |Supplementary requirement ASTM A217/A217M S52.6 shall apply.
sition

Heat treatment Supplementary requirement ASTM A217/A217M S21 shall apply.

Castings shall be supplied in the normalized and double-temper condition with the fina
temper at a lower temperature than the intermediate temper. The minimum tempering
temperature shall be 621 °C.

During the heat treatment process, castings shall be placed in such a way as to lensure ffee
circulation around each casting.

Extent of tgsting |ASTM A703/A703M supplementary requirement S14 shall apply for each‘héat and heat
treatment charge including any PWHT.

Test sampling For castings with weight 250kg or more, the test blocks shall be integral or gated with the
casting(s) they represent and shall accompany the castings throtigh all heat treatment
operations.

Thickness of the test block shall be equal to the thickestpart of the casting represented
For flanged castings, the largest flange thickness is the\puling section.

Dimensions of test blocks and location of test specimens within the test blocks are shown
in the figure below. The test specimens shall be taken within the cross hatched area and in
a distance of T/4 from the ends.

During any PWHT the test block shall be tack welded onto the casting.

T, 250 mm
T/4 T/4
< T/Z X
~ \ o~
h >
=~ NN |+
~
S 2 &

1 integrated test block
2 gated test block

For investment casting, test sampling shall be according to ASTM A985/A985M. Test blqcks

shall accompany the castings through all heat treatment operations including any post
weld stress rp]ipving

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Non-destructive
testing

General

For definition and NDT of pilot castings reference is made the general part of this docu-

ment.

Non-machined surfaces shall be cleaned prior to testing.

Visual inspection

Visual testing shall be carried out on each casting in accordance with ANSI/MSS SP-55. The

testing shall be performed after final machining.

Radiographic testing

ASTM AZT7/AZT7M supplementary requirement S5 shall apply as amended by, this MDS:

Method of radiography of radiography shall be according to ASME BPV.C V;Article 2 and

acceptance criteria shall be in accordance with ASME BPVC VIII, Div))1,’Appendix 7.

class valves and other critical areas as defined by designer. In‘addition, casti
examined at abrupt changes in sections and at the junctions.of risers, gate
to the castings.

Sketches of the areas to be tested shall be established and agreed with the

When random testing (5 %) is specified, minimuin one casting of each patte}
feeder and riser system in any purchase ordér with the foundry shall be ex

If defect outside acceptance criteria is detected, two more castings shall be
if any of these two fails all items represented shall be tested.

Pilot castings shall be radiographed to the extent described above.

Frequency of RT of valve castings shall be according to table below.

Valve castings shall be examined in the areas as defined by ASME B16.34 for special

gs shall be
5 or feeders

burchaser.

nincluding
hmined.

tested, and

Frequency of RT based oirpressure class and nominal outside diameter:
Pressure class: <300 600 900 2|1 500
Frequency of RT Notre- <10” <2
quired
5% 210" 22"
100 % Not appli- > 20" > 16" > 6"
cable

shdll be at abrupt changes in sections and at the junctions of risers, gates o
the castings and other critical areas as defined by designer. Sketches of the
tested shall be established and agreed.

Liqui netran in
ASTM A217/217M supplementary requirement S4 shall apply as amended by th

Testing shall be carried out in accordance with ASME BPVCV, Article 7. Each pil
duction casting shall be tested after final machining at all accessible surfaces, i1

Non-valve castings: Each casting shall be examined unless agreed otherwjise. Testing

I feeders to
areas to be

s MDS:

tand pro-
cluding all

aceessible-internal surfaces—Non-machined-surfacesshall be-cleaned priorto-th

Acceptance criteria shall be according to ASME BPVC VII], Div. 1, Appendix 7.

testing.

Repair of defects

Repairs as described in ASTM A217/217M shall be considered major. All major r
shall be documented in accordance with ASTM A703/A703M S20.2.

epairs

The repair welding procedure shall be qualified in accordance with ISO 11970 or ASTM

A488/A488M and this MDS:

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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— Welding procedure shall be qualified on casting or plate of the same cast material grade
as used in production;

— Testing methodology and acceptance criteria shall be in accordance with the
requirements of this MDS for the parent material.

Weld repairs are not acceptable for castings that leak during pressure testing.

Stress relieving PWHT shall be required after all major weld repairs at a minimum temper-
ature of 621 °C

If a minor cosmetic repair is required to a semi-finished or finished cast component, heat
treatment may be omitted provided the welding procedure meets all the test requirements

of this data sheet in the as-welded condition.

Sour servide (addi-
tional metqllur-
gical, manyfac-
turing, testing
and certifi¢ation
requirements) 2

When sour service requirements are specified by the purchaser, the material shalkconfprm
to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following adgli-
tional requirements:

Hardn in

Supplementary requirement ASTM A217/217M S13 shall apply with thefollowing addi-
tions:

Hardness testing shall be performed in accordance with the requiréements in ASTM A370
/ ASTM A1058 on the pilot casting and one casting per lot thereafter. The maximum hard-
ness shall be 22HRC from three readings taken in close proximity.

The material shall be traceable in accordance with 1SO/15156-3 / ANSI/NACE MR0175 and
this MDS.

Surface treatment
and finish

Finished castings shall be white pickled. Machined surfaces do not require pickling.

Marking

The castings shall be marked to ensure fulktraceability to heat and heat treatment lot.

Certificatiqn

The material manufacturer shall have a. quality system in place (e.g. ISO 9001) accepted|by
the purchaser.

The inspection documents shall bé.in accordance with ISO 10474 / EN 10204 type 3.1 apd
shall confirm compliance withthis specification.

The inspection documents-shall include the following information:

— Heat treatment cqondition, including final tempering temperature.

a2 The supplementary suffix “S” shall berused to designate a material delivered in accordance with the MDS plug the
additional sypplementary requirements for;sour service.

TYPE OF MATERIAL: Martensitic stainless steel

PRODUCT FORM  {STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY|RE-
QUIREMENT

Bars ASTM A276/A276M |410 (UNS S41000)
ASTMAA79/AA47IM 410 (UNSS41066)

Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.
This MDS includes additional requirements for valve parts DN 100 (NPS 4) and under man-
ufactured from bars, when permitted by the valve specification.

Manufacturing Bars shall be hot finished cylindrical shaped with maximum diameter of 300 mm. Cold
finishing shall be restricted to turning, grinding or polishing (singly or in combination).

Heat treatment Bars shall be placed in such a way as to ensure free circulation of heating and cooling

media around each bar during the heat treatment process including quenching.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Test sampling

The mid-length of axial (longitudinal) and tangential (transverse) tensile specimens shall
be located at a distance equal to the bar outside diameter or 100 mm, whichever is the

lesser, from the end of the bar.

The centreline of tensile specimen shall be located at a distance from the bar OD in accord-

ance with ASTM A370.
i rts man red from bar

For bars with outside diameter = 100 mm intended for machining of valve parts
testing shall be taken in both the longitudinal and transverse direction.

, tensile

Tensile testing

Where tensile testing in both directions is required by this MDS, all tensile tests shall meet

thespecified properties of the Teferenced stamdard specificatiomr imbothrdirectipons.
Harndness testing |Hardness of the finished bar shall be in the range 200-275 HBW.
Production hardness testing shall be performed in accordance with the requirements in
ASTM A370/A1058 on the end surface of one bar per lot.
Non-destructive |Visual inspection
tesfing VT shall be carried out on each bar in accordance with the product standard. THe testing
shall be performed after machining, if applicable, and non-machined surfaces sijall be
cleaned prior to the testing.
NDT (PT) of valve parts manufactured from bar
Inspection of valve parts manufactured from bat shall be according to the appljcable valve
specification or as described below.
100 % penetrant testing according to ASTM A961/A961M supplementary requirement S56
or ASME BPVC V Article 6.
The testing shall be carried out after.firtal machining. Non-machined surfaces shall be pickled
prior to the testing. All accessible internal and external surfaces shall be examifed.
The acceptance criteria shall be’ASME BPVC VIII, Div. 1, Appendix 8.
Repair of defects |Weld repair is not permitted.
Sour service (ad- |When sour service requirements are specified by the purchaser, the material shall con-
ditijpnal metal- form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the|following
lurgical, manu- additional requiréments:
facturing, testing | t treatmert

and certification
requirements) @

Austenitized)and quenched followed by a double tempering at minimum 621 °C.
shall be codled to ambient temperature in between tempering cycles and the se
pering shall be carried at a lower temperature than the first.

Huardness testing

Hardness testing shall be performed in accordance with the requirements in AS
ASTM A1058 on the end surface of one bar per lot. The maximum hardness shal
from three readings taken in close proximity.

The part
fond tem-

TM A370 /
be 22HRC

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and

this MDS.
Ma'”king The barsshall he marked to ensure full traceability to heat and heat treatment lot.
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by

the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 and

shall confirm compliance with this specification.

The inspection documents shall include the following information:

Heat treatment condition including tempering temperature.

a2  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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TYPE OF MATERIAL: Martensitic stainless steel

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY
REQUIREMENT

Bars ASTM A276/A276M |420 (UNS S42000)

Scope This MDS defines applicable options and/or requirements that supplement or amend the

referenced standard specification.

This MDS includes additional requirements for valve parts DN 100 (NPS 4) and under man-
ufactured from bars, when permitted by the valve specification.

Manufactufing Bars shall be hot finished cylindrical shaped with maximum diameter of 300 mm.

Heat treatment Bars shall be placed in such a way as to ensure free circulation of heating and cooling
media around each bar during the heat treatment process including quenching.

Test sampling The mid-length of axial (longitudinal) and tangential (transverse) tensile speeimens shall
be located at a distance equal to the bar outside diameter or 100 mm, whichever is the
lesser, from the end of the bar.

The centreline of tensile specimen shall be located at a distance from the bar OD in accard-
ance with ASTM A370.

Valve parts manufactured from bar

For bars with outside diameter = 100 mm intended for machining of valve parts, tensile
testing shall be taken in both the longitudinal and trafisyerse direction.

Tensile testing Where tensile testing in both directions is required by this MDS, all tensile tests shall njeet
the specified properties of the referenced standard specification in both directions.

Non-destruyctive Visual inspection

testing VT shall be carried out on each bar in accordance with the product standard. The testinjg

shall be performed after machining, if applicable, and non-machined surfaces shall be
cleaned prior to the testing.

NDT (PT [ rts man rom bar

Inspection of valve parts madufactured from bar shall be according to the applicable valve
specification or as described below.

100 % penetrant testihg according to ASTM A961/A961M supplementary requirement S56
or ASME BPVC V Article 6.

—

The testing shall be carried out after final machining. Non-machined surfaces shall be piclled

prior to the tésting. All accessible internal and external surfaces shall be examined.

The acceptance criteria shall be ASME BPVC VIII, Div. 1, Appendix 8.
Repair of defects |Weldvepair is not permitted.

Sour servide (ad- |When sour service requirements are specified by the purchaser, the material shall con-
ditional mqtal- form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the followiphg
lurgical, mpinu- additional requirements:
facturing, testing
and certifi¢ation

requirements) 2 Solution annealed, quenched and tempered.

Hardness testing

Hardness testing shall be performed in accordance with the requirements in ASTM A370 /
ASTM A1058 on the end surface of one bar per lot. The maximum hardness shall be 22HRC
from three readings taken in close proximity.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Marking The bars shall be marked to ensure full traceability to heat and heat treatment lot.

Heat treatment

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 and
shall confirm compliance with this specification.

The inspection documents shall include the following information:

Heat treatment condition including tempering temperature.

a2  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

TYRE OF MATERIAL: Martensitic precipitation-hardened stainless steel

PRODUCT FORM

STANDARD GRADE ACCEPTANCE CLASS +{SUPPLEMENTARY
REQUIREMENT
Forgings ASTM A705/705M 630 (UNS S17400)
Scope This MDS defines applicable options and/or requirements that supplement or ajnend the
referenced standard specification.
Metal making Electric furnace (EF) melt shall be refined by AOD orVOD followed by electro slhg remelt-

ing (ESR) or vacuum arc remelting (VAR) or equivalent multiple refining methods.

Heqt treatment

Forgings shall be supplied in condition H1150Der H1150M.

Forgings shall be placed in such a way as tosensure free circulation around each|forging
during the heat treatment process including possible quenching operation.

Hardness testing

The maximum hardness shall be 334RC from three readings taken in close proyimity.

Production hardness testing shall'be performed in accordance with the requirements in
ASTM A370/A1058 on one forging per lot.

Impact testing/
Toughness testing

Impact testing is requiredor thickness = 6 mm.
The test temperatureshall be —29 °C.
The minimum absorbed energy for full size specimens shall be 27 ] average and|20 | single.

Reduction factors for sub-size specimens shall be: 7,5 mm - 5/6 and 5 mm - 2/3

Non-destructive
testing

VT shall becarried out on each forging in accordance with the product standard.|The testing
shall be performed after machining, if applicable, and non-machined surfaces shill be white
pickléd prior to the testing.

Renetrant testing according to ASME BPVC V Article 6 shall apply to 10 % of forgings above
NPS 2.

The testing shall be carried out after final machining. Non-machined surfaces sha]l be pickled
prior to the testing. All accessible internal and external surfaces shall be examined.

The acceptance criteria shall be ASME BPVC VIII, Div. 1, Appendix 8.

Repair-of defects

Weld repair is not permitted.

Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certification
requirements) 2

When sour service requirements are specified by the purchaser, the material shall conform
to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following addi-
tional requirements:

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Surface treatment
and finish

Finished forgings shall be white pickled or bright annealed. Machined surfaces do not
require pickling.

Marking

The forgings shall be marked to ensure full traceability to heat and heat treatment lot.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted
the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 and

shall confirm compliance with this specification.

The inspection documents shall include the following information:

Heat treatment condition

by

a

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

TYPE OF MATERIAL: Martensitic precipitation-hardened stainless steel
PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY
REQUIREMENT

Bars ASTM A564/564M 630 (UNS S17400)

Scope This MDS defines applicable options and/or requirements that supplement or amend thg
referenced standard specification.

Metal making Electric furnace (EF) melt shall be refined by AOD or VOD faollowed by electro slag reme]t-
ing (ESR) or vacuum arc remelting (VAR) or equivalent multiple refining methods.

Manufactufing Maximum diameter of 125 mm.

Heat treatment Forgings shall be supplied in condition H1150D orH1150M.
Forgings shall be placed in such a way as to ensure free circulation around each forging
during the heat treatment process including{possible quenching operation.

Test sampling The mid-length of axial (longitudinal) and*tangential (transverse) tensile specimens shall

be located at a distance equal to the baroutside diameter or 100 mm, whichever is the
lesser, from the end of the bar.

The centreline of tensile specimien shall be located at a distance from the bar OD in accq
ance with ASTM A370.

Valve parts manufactured from bar

For bars with outsidéidiameter = 100 mm intended for machining of valve parts, tensile
testing shall be taken in both the longitudinal and transverse direction.

rd-

Tensile tes

ing

Where tensiletesting in both directions is required by this MDS, all tensile tests shall n
the specified-properties of the referenced standard specification in both directions.

eet

Hardness t

psting

The maximum hardness shall be 33HRC from three readings taken in close proximity.

Produetion hardness testing shall be performed in accordance with the requirements i

ASTM A370/A1058 on one forging per lot.

Impact test
Toughness

ing/
testing

Impact testing is required for thickness = 6 mm. The test temperature shall be —29 °C. 1
minimum absorbed energy for full size specimens shall be 27 ] average and 20 | single.
Reduction factors for sub-size specimens shall be: 7,5 mm - 5/6 and 5 mm - 2/3.

he

Non-destru
testing

ctive

NUDI [FI]ojvdlve pdris mdnujdctured Jjrom pdr

Inspection of valve parts manufactured from bar shall be according to the applicable valve

specification or as described below.

100 % penetrant testing according to ASTM A961/A961M supplementary requirement
or ASME BPVC V Article 6.

The testing shall be carried out after final machining. Non-machined surfaces shall be pickled

prior to the testing. All accessible internal and external surfaces shall be examined.
The acceptance criteria shall be ASME BPVC VIII, Div. 1, Appendix 8.

S56

Repair of defects

Weld repair is not permitted.

a

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certification
requirements) 2

When sour service requirements are specified by the purchaser, the material shall conform
to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following addi-
tional requirements:

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Surface treatment

Finished bars shall be white pickled or bright annealed. Machined surfaces do not require

and finish pickling.
Marking The bars shall be marked to ensure full traceability to heat and heat treatment lot.
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by

the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204type 3.1 and
shall confirm compliance with this specification.

The inspection documents shall include the following information:

Heat treatment condition

add

a  |The supplementary suffix “S” shall be used to designate a material delivered in agcordance with the NIDS plus the
tional supplementary requirements for sour service.

TYPE OF MATERIAL: Nickel-based alloy type 625

PRODUCT FORM |STANDARD GRADE ACCEPTANCE S UPPLEIg"EqNTARY
CLASS REQUIREMENT

Studs, boltand [ASTM F468/F468M |UNS N06625 -- --

nuts ASTM F467/F467M |UNS N06625 Grade 2 --

Scdpe This MDS defines applicable options and/or requirements that supplement or
amend the referenced standard specification.

Metal making Basic electric furnaée (EF) melt shall be refined by AOD or VOD followed py electro
slag remelting (ESR) or vacuum arc remelting (VAR) or equivalent multiplle refining
methods. In alternative, vacuum induction melting (VIM) can be followed by single
refining method such as ESR or VAR.

Mapufacturing |Threading of studs, bolts and screws may be done by machining or rolling. Thread

rollinlg shall be done after heat treatment.

Thréads in nuts shall be machined.

Tensile testing

For sizes above 37,5 mm (1% in) in diameter the strength properties shal| be
agreed.

Non-destructive
tesFing

All products shall be 100 % visually examined in all areas of threads, shajnks and
heads. Discontinuities shall conform with requirements specified in ASTM F788/
F788M for bolts/studs and ASTM F812 for nuts.

Reimi: of defects

Weldrepair isot permmitted:

Sour service The material shall conform to the requirements of the ISO 15156 series / ANSI/
(additional NACE MR0175 and this MDS.

metallurgical, |The material shall be traceable in accordance with 1SO 15156-3 /ANSI/NACE
manufactur-  |\R0175 and this MDS.

ing, testing and

certification

requirements)

Marking Each bolt and nut shall be marked on the end/head to ensure full traceability to

heat and heat treatment lot.
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Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001)
accepted by the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type
3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:
— Heat treatment condition (annealing temperature and time);

— Original inspection documents of the bar material.

TYPE OF MATERIAL: Nickel-based alloy type 625
PRODUCT|FORM |STANDARD GRADE ACCEPTANCE CLASS|SUPPLEMENTARY
REQUIREMENT

Seamlesyq pipes|ASTM B444 UNS N06625 Grade 1

and tubes

Scope This MDS defines applicable options and/or requiremernts‘that supplement or
amend the referenced standard specification.

Metal making Basic electric furnace (EF) melt shall be refined by AOD or VOD followed by elecfro
slag remelting (ESR) or vacuum arc remelting (VAR) or equivalent multiple refining
methods. In alternative, vacuum induction melting (VIM) can be followed by single
refining method such as ESR or VAR.

Heat treatment |Pipes and tubes shall be placed in such‘away as to ensure free circulation of
heating and cooling media around eaéh product during the heat treatment procgss
including any rapid cooling/quenching.

Repair of flefects |Weld repair is not permitted.

Sour service The material shall conformtothe requirements of the ISO 15156 series / ANSI/

(additiondl NACE MRO0175 and the following additional requirements.

metallurgfcal, | The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE

manufactyir- MR0175 and this MDS.

ing, testing and

certificatipn

requireménts)

Surface treat-
ment and finish

Finished’pipes and tubes shall be white pickled or bright annealed. Machined su
faces,donot require pickling.

—
1

Marking Thepipes and tubes shall be marked to ensure full traceability to heat and heat
treatment lot.
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001)

accepted by the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 / EN
10204 type 3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:

Heat treatment condition (annealing temperature).

TYPE OF MATERIAL: Nickel-based alloy type 625

PRODUCT FORM

STANDARD GRADE ACCEPTANCE

CLASS

SUPPLEMENTARY
REQUIREMENT
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facfuring, testing
and certification
requirements)

Welded pipes ASTM B705 UNS N06625 Grade |Class 2
1

Scope This MDS defines applicable options and/or requirements that supplement or
amend the referenced standard specification.

Metal making Basic electric furnace (EF) melt shall be refined by AOD or VOD followed by elec-
tro slag remelting (ESR) or vacuum arc remelting (VAR) or equivalent multiple
refining methods. In alternative, vacuum induction melting (VIM) can be followed
by single refining method such as ESR or VAR.

Welding Welding procedures shall be qualified in accordance with ASME BPVC IX or ISO

| 156t using the same mmatertat grade ( UNS Tumber)as used i produgtion.

Hedqt treatment Pipes shall be placed in such a way as to ensure free circulation of hieatipg and
cooling media around each pipe during the heat treatment process'inclyding any
rapid cooling/quenching

Extient of testing | A lot shall consist of all pipes of the same type, size and wall.thickness, nanu-
factured from one heat of material, and using the same glassification of welding
product.

Repair of defects |Weld repair of base material is not permitted.

For repair of welds, the requirements for production welding shall apply to the
repair WPS.

Soyr service (ad- |The material shall conform to the requiréments of the ISO 15156 series|/ ANSI/

ditlonal metal- NACE MRO0175 and the following additional requirements.

lurgical, manu-  |The material shall be traceable in aecordance with ISO 15156-3 / ANSI/INACE

MRO0175 and this MDS.

Sutiface treatment |Finished pipes shall be white pickled or bright annealed. Machined surfhces do

and finish not require pickling.

Mayking The pipe shall be marked to ensure full traceability to heat and heat treptment lot.
Cerntification The material manufacturer shall have a quality system in place (e.g. IS0 9001)

accepted by.the purchaser.

The insp€ction documents shall be issued in accordance with ISO 10474
10204(type 3.1 and shall confirm compliance with this specification.

Theinspection documents shall include the following information:

=~ Heat treatment condition (annealing temperature).

/EN

TYPE.OF'MATERIAL: Nickel-based alloy type 625
PRBEBHCTFORMISTFANBARD GRADE ACCEPTANCE SUPPLEMENTARY
CLASS REQUIREMENT

Wrought fit- ASTM B366/366M |UNS N06625 Grade |S, W, WX ASTM B366/366M

tings 1 S3

Scope This MDS defines applicable options and/or requirements that supplement or
amend the referenced standard specification.

Metal making Basic electric furnace (EF) melt shall be refined by AOD or VOD followed by electro

slag remelting (ESR) or vacuum arc remelting (VAR) or equivalent multiple refining
methods. In alternative, vacuum induction melting (VIM) can be followed by single

refining method such as ESR or VAR.
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Welding

Welding procedures shall be qualified in accordance with ISO 15614-1 or ASME
BPVC IX using the same material grade (UNS number) as used in production.

A change of filler metal classification requires requalification.

Heat treatment

fittings shall be placed in such a way as to ensure free circulation of heating and
cooling media around each fitting during the heat treatment process including any
rapid cooling/quenching.

Extent of testing

Alot shall consist of all fittings of the same type, size, and wall thickness, manu-
factured from one heat of material, and, if welding is performed, using the same
classification of welding product.

Non-destructive |S3 shall apply to the weld end area of 10 % of seamless fittings from each lot and
testing 100 % of welded fittings above NPS2. The testing shall be carried out after€alibya-
tion.
For welded fittings the testing shall cover the weld only. The weld of each examihed
fitting shall be ground flush in a length of 100 mm prior to penetrahbtesting.
The acceptance criteria shall be ASME BPVC VII], Div. 1, Appendix-8.
Repair of defects |Weld repair of base material is not permitted.
For repair of welds, the requirements for production welding shall apply to the
repair WPS.
Sour service The material shall conform to the requirements of the ISO 15156 series / ANSI/
(additiongl NACE MRO0175 and the following additional requirements.
metallurgfcal, | The material shall be traceable in accordance with I1SO 15156-3 / ANSI/NACE
manufactyr- — |\MR175 and this MDS.
ing, testing and
certificatipn
requireménts)
Surface treat- Finished fittings shall be white pickled or bright annealed. Machined surfaces d¢
ment and finish |notrequire pickling.
Marking The fittings shall be markedto ensure full traceability to heat and heat treatmernt
lot.
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001)
accepted by the purchaser.
The inspection documents shall be issued in accordance with ISO 10474 / EN
10204 type-3.1 and shall confirm compliance with this specification.
The inspection documents shall include the following information:
—._Heat treatment condition (annealing temperature).

TYPE OF MATERIAL: Nickel-based alloy type 625

PRODUCT FORM |STANDARD GRADE ACCEPTANCE SUPPLEMENTARY
CLASS REQUIREMENT

Forgings ASTM B564 UNS N06625 ASTM B564 S5.3

Scope This MDS defines applicable options and/or requirements that supplement or
amend the referenced standard specification.

Metal making Basic electric furnace (EF) melt shall be refined by AOD or VOD followed by electro
slag remelting (ESR) or vacuum arc remelting (VAR) or equivalent multiple refining
methods. In alternative, vacuum induction melting (VIM) can be followed by single
refining method such as ESR or VAR.
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Heat treatment |Forgings shall be placed in such a way as to ensure free circulation of heating and
cooling media around each component during the heat treatment process including
any rapid cooling/quenching.

Extent of testing |A lot shall consist of all forgings of the same type, size, and wall thickness, manu-

factured from one heat of material.

Non-destructive
testing

Visual inspection

VT shall be carried out on each forging or bar in accordance with the product
standard. The testing shall be performed after machining, if applicable, and
non-machined surfaces shall be white pickled prior to the testing.

Liquid penetrant testing

ASTM B564 supplementary requirement S5.3 shall apply to 10 % ef\forgihgs (from
the lot as defined for mechanical testing) above NPS 2. The testing.shall he carried
out in accordance with ASME BPVC V, Article 6 after final machining. Nor}-ma-

chined surfaces shall be pickled prior to the testing. All aceessible surfac¢s shall be
examined.

The acceptance criteria shall be ASME BPVC VIII, Div{ 1y Appendix 8.

mefallurgical,
mapufactur-

Repair of defects |Weld repair is not permitted.
Soyr service The material shall conform to the requirements.of the ISO 15156 series /|ANSI/
(additional NACE MR0175 and this MDS.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE
MRO0175 and this MDS.

ing} testing and

certtification

requirements)

Sutface treat- Finished forgings shall be white pickled. Machined surfaces do not requite pickling.

mept and finish

Mayking The component shall be'marked to ensure full traceability to heat and hept treat-
ment lot.

Centification The material manufacturer shall have a quality system in place (e.g. ISO 9001)

accepted by, _the purchaser.

The inspeetion documents shall be issued in accordance with ISO 10474 [ EN

10204-type 3.1 and shall confirm compliance with this specification.

Thednspection documents shall include the following information:

=~/ Heat treatment condition (annealing temperature).

TYPE QF MATERIAL: Nickel-based alloy type 625

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS | SUPPLEMENTARY
REQUIREMENT

Plates, sheets, |ASTM B443 UNSNO06625 Grade 1

strips

Scope This MDS defines applicable options and/or requirements that supplement or
amend the referenced standard specification.
Metal making Basic electric furnace (EF) melt shall be refined by AOD or VOD followed by ESR

(electro slag remelting) or VAR (vacuum arc remelting) or equivalent multiple re-
fining methods. In alternative, vacuum induction melting (VIM) can be followed by
single refining method such as ESR or VAR.
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Heat treatment

Plates, sheets and strips shall be placed in such a way as to ensure free circulation
of heating and cooling media around each product during the heat treatment pro-
cess including any rapid cooling/quenching.

Non-destructive
testing

Visual inspection

VT shall be carried out on each plate in accordance with the product standard. The
testing shall be performed after machining, if applicable, and non-machined surfac-
es shall be cleaned prior to the testing.

Repair of defects |Weld repair is not permitted.

Sour service The material shall conform to the requirements of the ISO 15156 series / ANSI/

(additiongl NACE MRO0175 and the following additional requirements.

metallurgfcal, | The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE

manufactyir- |\R0175 and this MDS.

ing, testing and

certificatipn

requireménts)

Surface treat- Finished plates, sheets or strips shall be white pickled or brightannealed.

ment and finish

Marking The plates, sheets and strips shall be marked to ensure full traceability to heat ajnd
heat treatment lot.

Certification The material manufacturer shall have a quality syStem in place (e.g. ISO 9001)

accepted by the purchaser.

The inspection documents shall be issued irkaecordance with ISO 10474 / EN
10204 type 3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:

— Heat treatment condition (ann€aling temperature).

TYPE OF EATERIAL: Nickel-based alloy

PRODUCT|FORM

STANDARD GRADE ACCEPTANCE

CLASS

SUPPLEMENTAR
REQUIREMENT

¢

Castings

ASTM A494/A494M |Grade CW6MC (UNS LM
N26625), CX2MW

(UNS N26022)

ASTM A494/A491
S2,S3

ASTM A781/A781
S16

ASTM A957/A957
S16

M

Scope

This MDS defines applicable options and/or requirements that supplement or

amendthe referenced standard cpnr‘iﬁ'r‘nfinn

For castings produced by the investment casting process, the requirements of
ASTM A957/A957M and this MDS shall apply.

Qualification

Manufacturers and the manufacturing process shall be qualified in accordance with
ISO 17782 or NORSOK M-650. The qualification testing shall meet the requirements
of this MDS.

Metal making

The melt shall be refined by AOD or equivalent method. Induction melting of AOD
refined ingot is regarded to be equivalent to AOD refined materials.

Heat treatment

Castings shall be placed in such a way as to ensure free circulation of heating and
cooling media around each casting during the heat treatment process including
quenching.

124
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Extent of test- |Tensile test and corrosion test shall be made for each heat and heat treatment load
ing (including any PWHT). A test lot shall not exceed 5 000 kg.
Test sampling |Test blocks shall be integral or gated with the casting(s) they represent castings

through all heat treatment operations.

Thickness of the test block shall be equal to the thickest part of the casting castings;
the largest flange thickness is the ruling section.

Dimensions of test blocks and location of test specimens within the test blocks are
shown in the figure below.

Thaotact SHecHBERS shall bC takcn wothin tha cxocc hotchaod avas Nuctaneo from end

TIICTCo TSP T TITIICITS VvV ICIITIT CIrrc—Crossrotterrctror oo D rotoicy

of test specimen to end of test block shall minimum be T/4.

During any PWHT the test block shall be tack welded onto the casting:

T, 250‘'mm

T/4 T/4
<t T/Z X

= BN g
M S
=~ —t-—— > -+
g

S 2 g

1 integrated test block
2  gated test block

For investment casting, test'sampling shall be according to ASTM A957/A957M. Test
blocks shall accompany’the castings through all heat treatment operationg includ-
ing any post weld stress relieving.

Corrosion test-
ing

Corrosion test ac€ording to ASTM G48 Method A is required. Test tempergture shall
be 50 °C and the exposure time shall be 24 h. The corrosion test specimen|shall be
at the same-location as those for mechanical testing. Cut edges shall be prepared in
accordance-with ASTM G48. The specimen may be white pickled for 5 mirf at 60 °C
in a solution of 20 % HNO; + 5 % HF before testing.

Theaéceptance criteria are:
=~ No pitting at 20x magnification;

— The weight loss shall be less than 4,0 g/m?2.

Noh-destructive
tesiting

General

For definition and NDT of pilot castings reference is made the general parf of this
document.

Non-machined surfaces shall be cleaned prior to testing.

Visual inspection

Visual testing shall be carried out on each casting in accordance with ANSI/MSS SP-
55. The testing shall be performed after final machining.
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Liquid penetrant testing
ASTM A494/A494M supplementary requirement S3 shall apply as amended by this MDS:

Testing shall be carried out according to ASME BPVC V, Article 6. Each pilot and pro-
duction casting shall be tested after final machining at all accessible surfaces, including
all accessible internal surfaces. Non-machined surfaces shall be white pickled prior
to the testing.

Acceptance criteria shall be according to ASME BPVC VIII, Div. 1, Appendix 7.
Radiographic testing

ASTM A494/A494M supplementary requirement S2 shall apply as amended by thigMDS:

— Method of radiography of radiography shall be according to ASME BRVC|SV,
Article 2 and acceptance criteria shall be in accordance with ASME-BPVC VIII,
Div. 1, Appendix 7.

— Valve castings shall be examined in the areas as defined by’ASME B16.34 |for
special class valves and other critical areas as defined by designer. In additjon,
castings shall be examined at abrupt changes in sections and at the junction of
risers, gates or feeders to the castings.

— Sketches of the areas to be tested shall be established and agreed with fhe
purchaser.

— When random testing (5 %) is specified, minimum one casting of each pattern
including feeder and riser system in any<purchase order with the foundry shall
be examined.

— If defect outside acceptance critéria is detected, two more castings shall| be
tested, and if any of these two fails, all items represented shall be tested.

— Pilot castings shall be radiographed to the extent described above.

— Frequency of RT of valve castings shall be according to table below.

Frequency of RT based on pressure class and nominal outside diameter:
Pressure clas: <300 600 | 900 | 21500
Frequency.of |Notrequired <10” <2
RT 5% >10” >2"
100 % Not appli- | =20” > 16" > 6"
cable

— (Non-valve castings: Each casting shall be examined unless agreed otherwjse.
Testing shall be at abrupt changes in sections and at the junctions of risgrs,
gates or feeders to the castings and other critical areas as defined by designer.
Sketches of the areas to be tested shall be established and agreed.

Repair of
fects

126
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ance with ASTM A781/A781M S16 or ASTM A957/A957M S16, as applicable.

The repair welding procedure shall be qualified in accordance with ISO 11970 or
ASTM A488/A488M and as follows:
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number) as used in production;

for SMAW and FCAW processes;

A macro and corrosion test specimen shall include the weld zone;

requirements of this MDS for the parent material.

Welding procedure shall be qualified on the same cast material grade (UNS

Change of specific make of filler metal (brand names) requires requalification

Testing methodology and acceptance criteria shall be in accordance with the

include

Examination nfmnjnr rpp:\ir welds on pressure containing parts shall als
o

RT.
Weld repairs are not acceptable for castings that leak during presspretes

Post weld heat treatment is required after all major weld repairs, Iif a min
ic repair is required, heat treatment may be excluded providingthe weldi

cedure meets all the specified microstructural, mechanical and corrosion

requirements of this data sheet in the as-welded condition:

[ing.
Ir cosmet-

g pro-
material

Sour service The material shall conform to the requirements of theISO 15156 series / ANSI/
(additional NACE MRO0175 and this MDS.

metallurgical, |The material shall be traceable in accordance with 1SO 15156-3 / ANSI/NACE
manufacturing, | \[R0175 and this MDS.

testing and

centification

requirements)

Sufface finish |Finished castings shall be white pickled. Machined surfaces do not requir¢ pickling.
Mdrking The part shall be marked to ensure full traceability to melt and heat treatmment lot.
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9p01) ac-

cepted by the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 /

type 3.1 and shall-canfirm compliance with this specification.

The inspection documents shall include the following information:

Heat treatment condition (annealing temperature);

Melting and refining process;

MPS identification or MPCR/QTR number used.

EN 10204

TYPE OFMATERIAL: Nickel-based alloy type 625
PRODUCT FORM |STANDARD GRADE ACCEPTANCE SUPPLEMENTARY
CLASS REQUIREMENT
Bars ASTM B446 UNS N06625 Grade
1

Scope This MDS defines applicable options and/or requirements that supplement or
amend the referenced standard specification.

Metal making Basic electric furnace (EF) melt shall be refined by AOD or VOD followed by electro
slag remelting (ESR) or vacuum arc remelting (VAR) or equivalent multiple refining
methods. In alternative, vacuum induction melting (VIM) can be followed by single
refining method such as ESR or VAR.
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Heat treatment

Bars shall be placed in such a way as to ensure free circulation of heating and cool-
ing media around each bar during the heat treatment process including any rapid
cooling/quenching.

Test sampling

Valve parts manufactured from bar

For bars with outside diameter = 100 mm intended for machining of valve parts,
in addition to tensile testing in the longitudinal direction, one tensile test shall be
taken in the transverse direction. Acceptance criteria shall conform with this MDS.

Non-destructive
testing

Visual inspection

VT shall be carried out on each barin accordance with the prndn(‘f standard Th

testing shall be performed after machining, if applicable, and non-machined sty
es shall be cleaned prior to the testing.

NDT (PT [

Inspection of valve parts manufactured from bar shall be according.tothe appli
ble valve specification or as specified below.

rés man r rom r

a_

100 % penetrant testing of all accessible internal and external surfaces shall

be carried out in accordance with ASME BPVCV, article 6 or ASTM A961/A961M
supplementary requirement S56. Acceptance criteria shall-‘be according to ASME
BPVC VIII, Div. 1, appendix 8. The testing shall be carried out after machining. Non
machined surfaces shall be white pickled prior to testing.

ing, testing and
certificatipn
requireménts)

Repair of defects |Weld repair is not permitted.

Sour service The material shall conform to the requirements of the ISO 15156 series / ANSI/
(additiongl NACE MR0175 and the following additional requirements.

metallurgfcal,  |The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE
manufactyir-  |MR0175 and this MDS.

Surface treat-
ment and finish

Finished parts shall be white pickled. Machined or peeled surfaces do not requif
pickling.

%)

Marking

The bars shall be mdrked to ensure full traceability to heat and heat treatment Ipt.

Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001)
accepted by thepurchaser.

The inspeétion documents shall be issued in accordance with ISO 10474 / EN
10204 type 3.1 and shall confirm compliance with this specification.

Thednspection documents shall include the following information:
<\ Heat treatment condition (annealing temperature).

TYPE OF MATERIAL: Nickel-based alloy type 625

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS|SUPPLEMENTARY
REQUIREMENT

HIP Products ASTM B834 UNSN06625 Grade 1 ASTM B834 S2

Scope This MDS defines applicable options and/or requirements that supplement or

amend the referenced standard specification.

Metal making Gas atomized powder made from vacuum-refined metal. Powder blends shall be
a homogenous mixture of powder heats in terms of composition, particle size and
other properties.
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Heat treatment

Components shall be placed in such a way as to ensure free circulation of heating
and cooling media around each component during the heat treatment process in-
cluding any rapid cooling/quenching.

Non-destructive
testing

Visual inspection

VT shall be carried out on each item in accordance with the product standard. The
testing shall be performed after machining, if applicable, and non-machined surfaces
shall be white pickled prior to the testing.

Liquid penetrant testing

Tt TCStTCC—TIIc—tCys T It oTTIIT o

with ASME BPVC V, Article 6 after final machining. Non-machined surfades shall be
pickled prior to the testing. All accessible surfaces shall be examined:

The acceptance criteria shall be ASME BPVC VIII, Div. 1, Appendix 8.

Allpartsshall-be penetranttested—Thetestingshall becarrie é-eutdn—gccordance

Repair of defects

Weld repair is not permitted.

Soyr service
(additional
mefallurgical,
manufactur-
ing} testing and

The material shall conform to the requirements of the ISO-15156 series /|[ANSI/
NACE MRO0175 and the following additional requirements.

The material shall be traceable in accordance withdS©"15156-3 / ANSI/NACE
MRO0175 and this MDS.

certtification

requirements)

Sunface treat- Finished components shall be white pickled. Machined surfaces do not refquire

mept and finish |pickling.

Mayking The powder blend shall have a uhigtie identity marked on the powder corjtainer
and this identity shall be recorded and maintained throughout production of the
product. The components sh@ll be marked to ensure full traceability to h¢at and
heat treatment lot.

Cerntification The material manufagturer shall have a quality system in place (e.g. ISO 9001)

accepted by the purchaser.

The inspection.documents shall be issued in accordance with ISO 10474 f EN

10204 type3:t and shall confirm compliance with this specification.

The inspection documents shall include the following information:

Manufacturer of the starting material (powder) for the finished product;
<~ “Heat treatment condition (annealing temperature);

MPS identification or MPCR/QTR number used.

TYPE OF MATERIAL: Nickel-based alloy type 625

PRODUCT FORM |STANDARD GRADE ACCEPTANCE SUPPLEMENTARY
CLASS REQUIREMENT
Welded pipes ASTM B705 UNS N06625 Grade |Class 2
1
Scope This MDS defines applicable options and/or requirements that supplement or
amend the referenced standard specification.
Metal making Basic electric furnace (EF) melt shall be refined by AOD or VOD followed by elec-

tro slag remelting (ESR) or vacuum arc remelting (VAR) or equivalent multiple
refining methods. In alternative, vacuum induction melting (VIM) can be followed
by single refining method such as ESR or VAR.
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Welding

Welding to be carried out by electric fusion welding.

Welding procedures shall be qualified in accordance with ISO 15614-1 or ASME
BPVC IX using the same material grade (UNS number) as used in production.

Heat treatment

Pipes shall be placed in such a way as to ensure free circulation of heating and
cooling media around each pipe during the heat treatment process including any
rapid cooling/quenching

Extent of testing

A lot shall consist of all pipes of the same type, size and wall thickness, manu-
factured from one heat of material, and using the same classification of welding
product.

Non-destructive
testing

100 % RT according to ASME BPVC V Article 2 with acceptance criteria accordi|ng
to ASME B31.3.

Repair of defects

Weld repair of base material is not permitted.

For repair of welds, the requirements for production welding shall @pply to the
repair WPS.

Sour service (ad-
ditional rj}tal-
lurgical, manu-
facturing,|testing

and certifjcation
requiremgnts)

The material shall conform to the requirements of the ISO 15156 series / ANSI
NACE MR0175 and the following additional requirements.

The material shall be traceable in accordance with ISQ 15¥56-3 / ANSI/NACE
MRO0175 and this MDS.

Surface treatment |Finished pipes shall be white pickled or bright annealed. Machined surfaces do

and finish not require pickling.
Marking The pipe shall be marked to ensure fullt¥dceability to heat and heat treatmentflot.
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001)

accepted by the purchaser.

The inspection documents shall be issued in accordance with 1SO 10474 / EN
10204 type 3.1 and shall cenfitm compliance with this specification.

The inspection documents shall include the following information:
— Heat treatment condition (annealing temperature).

TYPE OF EATERIAL: Nickél-based alloy type 825

PRODUCT|FORM |STANDARD GRADE ACCEPTANCE SUPPLEMENTARY
CLASS REQUIREMENT

Seamless pipes <{ASTM B423 UNS N08825

and tubes|

Scope This MDS defines applicable options and/or requirements that supplement or
amend the referenced standard specification.

Metal making Basic electric furnace (EF) melt shall be refined by AOD or VOD.

Chemical compo- |PREN = 32

sition

Heat treatment

Cold-worked annealed.

Pipes and tubes shall be placed in such a way as to ensure free circulation of
heating and cooling media around each product during the heat treatment process
including any rapid cooling/quenching.

Corrosion test-
ing

130

Corrosion test according to ASTM G28 Method A is required per lot.

Acceptance criteria:
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Corrosion rate < 0,5 mm/y.

No intergranular attack visible at 50 times magnification.

Repair of defects |Weld repair is not permitted.

Sour service The material shall conform to the requirements of the ISO 15156 series / ANSI/

(additional NACE MR0175 and the following additional requirements.

metallurgical, | The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE

manufactur- MR0175 and this MDS.

ing, testing and

certification

requirements)

Sutiface treat- Finished pipes and tubes shall be white pickled or bright annealed, Machjned sur-

ment and finish |faces do not require pickling.

Mayking The pipes and tubes shall be marked to ensure full traceability.to’heat and heat
treatment lot.

Centification The material manufacturer shall have a quality system in‘place (e.g. ISO 9001)

accepted by the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 [ EN

10204 type 3.1 and shall confirm compliance with this specification.

The inspection documents shall include thefollowing information:
— Heat treatment condition (annealingtemperature).

TYPE OF MATERIAL: Nickel-based alloy type 825

PRODUCT FORM |STANDARD GRADE ACCEPTANCE SUPPLEMENTARY
CLASS REQUIREMENT
Wellded pipes ASTM B705 UNS N08825 Class 2
Scdpe This MDS defines applicable options and/or requirements that supplemgnt or
amend thereferenced standard specification.
Metal making Basic €lectric furnace (EF) melt shall be refined by AOD or VOD.

Chémical compo-
sitipn

PREN> 32

Welding Welding procedures shall be qualified in accordance with ASME BPVC IX or ISO
15614-1 using the same material grade (UNS number) as used in produgtion.
Hedqt treatment |Annealed

hg and
ding any

Pipes shall be placed in such a way as to ensure free circulation of heati
cooling media around each pipe during the heat treatment process incly

LA | 1. L 1.
I alJlu LUUlllls/ qucul.,luus

Corrosion testing

Corrosion test according to ASTM G28 Method A is required per lot.

Acceptance criteria:
— Corrosion rate < 0,5 mm/y.

— No intergranular attack visible at 50 times magnification.

Repair of defects

Weld repair of base material is not permitted.

For repair of welds, the requirements for production welding shall apply to the
repair WPS.
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Sour service (ad- |The material shall conform to the requirements of the ISO 15156 series / ANSI/
ditional metal- NACE MRO0175 and the following additional requirements.

lurgical, manu- |10 material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE

facturing, testing |MR0175 and this MDS.
and certification

requirements)

Surface treatment |Finished pipes shall be white pickled or bright annealed. Machined surfaces do
and finish not require pickling.

Marking The pipe shall be marked to ensure full traceability to heat and heat treatment lot.

Certificatipm T TheTmatertat mmanmufacturer stattirave aquatity systenr i ptace (e g- S0 96017

accepted by the purchaser.

The inspection documents shall be issued in accordance with ISO 10474/ EN
10204 type 3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following informatior:

— Heat treatment condition (annealing temperature).

TYPE OF EATERIAL: Nickel-based alloy type 825

PRODUCT|FORM |STANDARD GRADE ACCEPTANCE SUPPLEMENTARY
CLASS REQUIREMENT

Wrought fit- ASTM B366/366M |UNS N08825 S W, WX ASTM B366/366M

tings S3

Scope This MDS defines applicable options’and/or requirements that supplement or

amend the referenced standard specification.

Metal making Basic electric furnace (EF) meltshall be refined by AOD or VOD.
Chemical ¢ompo-|PREN = 32

sition
Welding Welding procedures.shall be qualified in accordance with ISO 15614-1 or ASME
BPVC IX using thé same material grade (UNS number) as used in production.

A change of filler metal classification requires requalification.

Heat treagment |fittings shallbe placed in such a way as to ensure free circulation of heating and
coolingmedia around each fitting during the heat treatment process including ahy
rapidyceoling/quenching.

Extent of festing | Alat'shall consist of all fittings of the same type, size, and wall thickness, manu-
factured from one heat of material, and, if welding is performed, using the same
classification of welding product.

Tensile testing |Seamless fitting made from seamless pipe shall conform with the tensile testing
requirements for cold-worked annealed seamless pIpe.

Corrosion test- |Corrosion test according to ASTM G28 Method A is required per lot.

ng Acceptance criteria:
— Corrosion rate < 0,5 mm/y.

— No intergranular attack visible at 50 times magnification.

Non-destructive |S3 shall apply to the weld end area of 10 % of seamless fittings from each lot and
testing 100 % of welded fittings above NPS2. The testing shall be carried out after calibra-
tion.

The acceptance criteria shall be ASME BPVC VIII, Div. 1, Appendix 8.
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Repair of defects |Weld repair of base material is not permitted.
For repair of welds, the requirements for production welding shall apply to the
repair WPS.
Sour service The material shall conform to the requirements of the ISO 15156 series / ANSI/
(additional NACE MRO0175 and the following additional requirements.
metallurgical,  |The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE
manufactur-  |\R0175 and this MDS.
ing, testing and
certification

requirentents)

Surface treat-

Finished fittings shall be white pickled or bright annealed. Machined@urfaces do

ment and finish |notrequire pickling.

Mayking The fittings shall be marked to ensure full traceability to heat ahd heat tijeatment
lot.

Certification The material manufacturer shall have a quality system implace (e.g. ISO 9001)
accepted by the purchaser.
The inspection documents shall be issued in accordairce with ISO 10474 [ EN
10204 type 3.1 and shall confirm compliance with this specification.
The inspection documents shall include the following information:
— Heat treatment condition (annealingemperature).

TYPE OF MATERIAL: Nickel-based alloy type. 825

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS|SUPPLEMENTARY

REQUIREMENT

Forngings ASTM B564 NS N08825 ASTM B5p4 S5.3

Scdpe This MDS defines-applicable options and/or requirements that supplement or
amend the referenced standard specification.

Metal making Basic electric furnace (EF) melt shall be refined by AOD or VOD.

Chemical compo-|PREN-= 32

sitipn

Hedqt treatment Forgings shall be placed in such a way as to ensure free circulation of hegting and
cooling media around each component during the heat treatment procesg including
any rapid cooling/quenching.

Extient of testing |A lot shall consist of all forgings of the same type, size, and wall thicknes$, manu-
factured from one heat of material.

Conresion test- |Corrosion test according to ASTM G28 Method A is required per lot.

ng Acceptance criteria:

— Corrosion rate < 0,5 mm/y.
— No intergranular attack visible at 50 times magnification.
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Non-destructive
testing

Visual inspection

VT shall be carried out on each forging or bar in accordance with the product
standard. The testing shall be performed after machining, if applicable, and
non-machined surfaces shall be white pickled prior to the testing.

Liquid penetrant testing

ASTM B564 supplementary requirement S5.3 shall apply to 10 % of forgings (from
the lot as defined for mechanical testing) above NPS 2. The testing shall be carried
out in accordance with ASME BPVCV, Article 6 after final machining. Non-ma-

chined surfaces shall be pickled prior to the testing. All accessible surfaces shall be

examined.
The acceptance criteria shall be ASME BPVC VIII, Div. 1, Appendix 8.

Repair of flefects

Weld repair is not permitted.

Sour servﬂce
(additiondl
metaIIurg'E:aI,

manufactyr-
ing, testing and
certificatipn
requiremgnts)

The material shall conform to the requirements of the ISO 15156 series / ANSI/
NACE MRO0175 and this MDS.

The material shall be traceable in accordance with ISO 15156-3"/ ANSI/NACE
MRO0175 and this MDS.

Surface treat-
ment and finish

Finished forgings shall be white pickled. Machined\surfaces do not require pickling.

Marking The component shall be marked to ensure full'traceability to heat and heat treat
ment lot.
Certification The material manufacturer shall havela quality system in place (e.g. ISO 9001)

accepted by the purchaser.

The inspection documents shall'be issued in accordance with ISO 10474 / EN
10204 type 3.1 and shall confirin compliance with this specification.

The inspection documents-shall include the following information:

Heat treatment condition (annealing temperature).

TYPE OF EATERIAL: Nickeél-based alloy type 825

PRODUCT|FORM |STANDARD GRADE ACCEPTANCE SUPPLEMENTARY
CLASS REQUIREMENT

Plates, sheets, <fASTM B424 UNS N08825

strips

Scope This MDS defines applicable options and/or requirements that supplement or

amend the referenced standard specification.

Metal making Basic electric furnace (EF) melt shall be refined by AOD or VOD.

Chemical compo-|PREN = 32

sition

Heat treatment |Plates, sheets and strips shall be placed in such a way as to ensure free circulation

of heating and cooling media around each product during the heat treatment pro-
cess including any rapid cooling/quenching.

Corrosion test-
ing

134

Corrosion test according to ASTM G28 Method A is required per lot.

Acceptance criteria:
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— Corrosion rate < 0,5 mm/y.
— Nointergranular attack visible at 50 times magnification.
Non-destructive |Visual inspection
testing VT shall be carried out on each plate in accordance with the product standard. The
testing shall be performed after machining, if applicable, and non-machined surfac-
es shall be cleaned prior to the testing.
Repair of defects |Weld repair is not permitted.
Sour service The material shall conform to the requirements of the ISO 15156 series / ANSI/
(additional NACE MRO175 and the following additional requirements.
melallurgical, | The material shall be traceable in accordance with ISO 15156-3 / ANS1/NACE
manufactur-  |\R0175 and this MDS.
ing} testing and
certtification
requirements)
Suiiface treat- Finished plates, sheets or strips shall be white pickled or bright annealed]
ment and finish
Mayking The plates, sheets and strips shall be marked to ensure full traceability t¢ heat and
heat treatment lot.
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001)
accepted by the purchaser.
The inspection documents shall be issiied in accordance with ISO 10474 f EN
10204 type 3.1 and shall confirm cgmpliance with this specification.
The inspection documents shall iriclude the following information:
— Heat treatment conditiofy,(annealing temperature).
TYPE OF MATERIAL: Nickel-based alloy 825
PRODUCT FORM|STANDARD GRADE ACCEPTANCE SUPPLEMENTARY
CLASS REQUIREMENT
Cagtings ASTM(A494/A494M |GradeCU5MCuC ASTM A494/A494M
(UNS N08826) S2,S3
ASTM A781/A781M
S16
ASTM A9%7/A957M
S16
Scdpe This MDS defines applicable options and/or requirements that supplemenf or amend
the referenced standard specification.
For castings produced by the investment casting process, the requirements of ASTM
A957/A957M and this MDS shall apply.
Metal making |The melt shall be refined by AOD or equivalent method. Induction melting of AOD
refined ingot is regarded to be equivalent to AOD refined materials.
Chemical com- |PREN = 32
position
Heat treatment |Castings shall be placed in such a way as to ensure free circulation of heating and
cooling media around each casting during the heat treatment process including
quenching.
Extent of test- |Tensile test and corrosion test shall be made for each heat and heat treatment load
ing (including any PWHT). A test lot shall not exceed 5 000 kg.

© IS0 2023 - All rights reserved
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Test sampling |Test blocks shall be integral or gated with the casting(s) they represent castings
through all heat treatment operations.
Thickness of the test block shall be equal to the thickest part of the casting castings;
the largest flange thickness is the ruling section.
Dimensions of test blocks and location of test specimens within the test blocks are
shown in the figure below.
The test specimens shall be taken within the cross hatched area. Distance from end
of test specimen to end of test block shall minimum be T/4.
Burimgany PWH T the test btockstattbetack weldedonto thecastimg:
T, 250 mm
T/4
< T/Z X
$ 2
I
= —— x| +
e~
S 2 8
1 integrated test block
2 gated test block
For investment casting, test sampling shall be according to ASTM A957/A957M. Test
blocks shall accompany the castings through all heat treatment operations including
any post weld stress relieving.
Corrosion|test- |Corrosion test according to ASTM G28 Method A is required per lot.
ng Acceptance criteria:
— Corrosion rate.<*0,5 mm/y.
No intergranular attack visible at 50 times magnification.
Non-destructive | General
testing For definition.and NDT of pilot castings reference is made the general part of this
document:
Non-machined surfaces shall be cleaned prior to testing.
Visual'inspection
Visual testing shall be carried out on each casting in accordance with ANSI/MSS $P-
55. The testing shall be performed after final machining.
Liquid nenetrant testing
ASTM A494/494M supplementary requirement S3 shall apply as amended by this MDS:
Testing shall be carried out in accordance with ASME BPVC 'V, Article 6. Each pilot and
production casting shall be tested after final machining at all accessible surfaces, in-
cluding all accessible internal surfaces. Non-machined surfaces shall be white pickled
prior to the testing.
Acceptance criteria shall be according to ASME BPVC VII], Div. 1, Appendix 7.
Radiographic testing
ASTM A494/A494M supplementary requirement S2 shall apply as amended by this MDS:
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Method of radiography of radiography shall be according to ASME BPVC SV,
Article 2 and acceptance criteria shall be in accordance with ASME BPVC VIII,
Div. 1, Appendix 7.

Valve castings shall be examined in the areas as defined by ASME B16.34 for
special class valves and other critical areas as defined by designer. In addition,
castings shall be examined at abrupt changes in sections and at the junctions of
risers, gates or feeders to the castings.

Sketches of the areas to be tested shall be established and agreed with the
purchaser

When random testing (5 %) is specified, minimum one casting of ealch pattern
including feeder and riser system in any purchase order with the foyndry shall
be examined.

If defect outside acceptance criteria is detected, two, mere castings shall be
tested, and if any of these two fails, all items represented shall be tested.

Pilot castings shall be radiographed to the extent@described above.

Frequency of RT of valve castings shall be according to table below.

Frequency of RT based on pressure class and nominal outside diameter:

Pressure class: <300 600 900 > 11500
Frequency of RT |Not required < 10” <2
5% > 10" 22"
100 % Not appli- | 220" > 16" =|6”
cable
Non-valve castings: Each casting shall be examined unless agreed ptherwise.
Testing shall be at abfupt changes in sections and at the junctions of risers, gates

or feeders to the castings and other critical areas as defined by designe

r. Sketches

of the areas to.betested shall be established and agreed.

Repair of de-

fec

'S

All major repairs as defined by ASTM A494/A494M shall be documented ih accord-
ance with ASTM A781/A781M S16 or ASTM A957/A957M S16, as applicablg.

The repair welding procedure shall be qualified in accordance with ISO 11970 or
ASTMA488/A488M and as follows:

— «Welding procedure shall be qualified on the same cast material grade (UNS

number) as used in production;

— Change of specific make of filler metal (brand names) requires requalification for

SMAW and FCAW processes;

— A macro and corrosion test specimen shall include the weld zone;

Tocking 1o aria chall bha 10 ooondo 0

adalagirand ococanton oo

+h £ wit h lth the
1ICO Lllls 1I1I1C LIIU\AU[USJ aIrlru u\,\,\/l_l CUAIICU LTIl Id OlIdIl UL 111 dilvulruJudadaIlIiccoc W

requirements of this MDS for the parent material.

Examination of major repair welds on pressure containing parts shall also include
RT.

Weld repairs are not acceptable for castings that leak during pressure testing.

Post weld heat treatment is required after all major weld repairs. If a minor cosmet-
ic repair is required, heat treatment may be excluded providing the welding pro-
cedure meets all the specified microstructural, mechanical and corrosion material
requirements of this data sheet in the as-welded condition.
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Sour service The material shall conform to the requirements of the ISO 15156 series / ANSI/
(additional NACE MRO0175 and this MDS.

metallurgical, |The material shall be traceable in accordance with 1SO 15156-3 / ANSI/NACE

manufacturing, |\R0175 and this MDS.
testing and

certification

requirements)

Surface finish  |Finished castings shall be white pickled. Machined surfaces do not require pickling.

Marking The part shall be marked to ensure full traceability to melt and heat treatment lot.

Certificatipm—TTheTmaterat mmanufacturer stattrave a quatity systenT i ptace (e g- 1S0900 1) a0
cepted by the purchaser.

The inspection documents shall be issued in accordance with 1SO 10474 / EN"102/04
type 3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information;
— Heat treatment condition (annealing temperature);

— Melting and refining process.

TYPE OF !ATERIAL: Nickel-based alloy type 825

PRODUCT|FORM |STANDARD GRADE ACCEPTANCE CLASS|SUPPLEMENTARY
REQUIREMENT

Bars and rods |ASTM B425 UNS N08825

Scope This MDS defines applicable optiens and/or requirements that supplement or

amend the referenced standard.specification.
Metal making Basic electric furnace (EF) melt shall be refined by AOD or VOD.

Chemical ¢ompo- |PREN = 32
sition

Heat treatment |Bars shall be plagédin such a way as to ensure free circulation of heating and copl-
ing media around each bar during the heat treatment process including any rapi
cooling/quefiching.

Test sampling Valve partsmanufactured from bar

For bars with outside diameter = 100 mm intended for machining of valve parts
inaddition to tensile testing in the longitudinal direction, one tensile test shall he
taken in the transverse direction. Acceptance criteria shall conform with this MPS.
Corrosion|test->-}Corrosion test according to ASTM G28 Method A is required per lot.
ing

[on

Acceptance criteria:

— Corrosion rate < 0,5 mm/y.

No intergranular attack visible at 50 times magnification.
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Non-destructive |Visual inspection

testing VT shall be carried out on each bar in accordance with the product standard. The

testing shall be performed after machining, if applicable, and non-machined surfac-
es shall be cleaned prior to the testing.

NDT (PT) of valve parts manufactured from bar

Inspection of valve parts manufactured from bar shall be according to the applica-
ble valve specification or as described below.

100 % penetrant testing of all accessible internal and external surfaces shall be
caveind ont 1 Soonrdoanon aith ACME RDVC YT Axtiola £ Non oo chinad o wfaces
carried-outinaceordanee-with- ASMEBRVC WV Article-6-—Non-machined-suyr

shall be white pickled prior to the testing. Acceptance criteria shall be‘dcfording to
ASME BPVC VII], Div. 1, Appendix 8.

Repair of defects |Weld repair is not permitted.

Soyr service The material shall conform to the requirements of the ISO 15156 series /|ANSI/
(additional NACE MR0175 and the following additional requirements;

melallurgical,  |The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE

mapufactur- MRO0175 and this MDS.
ing} testing and

certtification

requirements)

Surface treat- Finished parts shall be white pickled. Machined or peeled surfaces do nof require
mept and finish |pickling.

Mayking The bars shall be marked to ensure fuill'traceability to heat and heat treafment lot.
Certification The material manufacturer shalkhave a quality system in place (e.g. ISO 9001)

accepted by the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 [ EN
10204 type 3.1 and shallconfirm compliance with this specification.

The inspection documents shall include the following information:

— Heat treatmént condition (annealing temperature).

TY!E OF MATERIAL: Nickel-based alloys ‘

PRODUCT FORM | STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT
Stugl, bolts and fints | API Std 6ACRA UNSNO07718 120K ASTM A962/A962M
S56
Scope This MDS defines applicable options and/or requirements that supplement or ajnend the
referenced standard specification.

NOTE—The supplementary suffix “C“1sused to desigmate progucts tmpact tested at low
temperature —101 °C.

Manufacturing Manufacturing general requirements shall be according to ASTM A962/A962M as amended
by this MDS. Headed bolts shall be machined from bar.

Hot forged headed bolts are not permitted.

Threads on studs and bolts shall be made by cold rolling after precipitation hardening.
Threads in nuts shall be machined.

Heat treatment Solution annealing and ageing heat treatment shall be carried out after the final hot form-
ing operation.

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Impact testing/ | Test temperature shall be as follows:
Toughness testing MDS N210S: —60 °C

MDS N210SL: —101 °C

Hardness Maximum hardness 40HRC. Hardness shall not be tested in the threaded area.

Macro etch/ Bolting shall be examined in accordance with API Std 6ACRA and meet the required ac-
Micrographic ceptance criteria.

examination

Proofload testing |Proofload testing shall be carried out in accordance with ASTM A194/A194M and the
acceptance criteria shall conform with the requirements for Grade 7.

Extent of tgsting |For heat treatment in continuous furnace a heat treatment load (lot) is defined as all belt-
ing heat treated continuously in the same furnace, or maximum for 8 h of operation, of the
same heat and nominal thickness.

Non-destructive Visual inspection

testing All products shall be 100 % visually examined in all areas of threads, shanks, and headd.

Discontinuities shall conform with requirements specified in ASTM F788/F788M for bdlts/
studs and ASTM F812 for nuts.
Liquid penetrant testing

Liquid penetrant testing shall be according to ASTM A962/A962M. Supplementary requjre-
ment S56 shall apply to 10 % of the bolting.

Repair of defects |Weld repair is not permitted.

Sour servide (ad- |The material shall conform to the requirements ofithe 1ISO 15156 series / ANSI/NACE
ditional mqtal- MRO0175 and the following additional requireménts.

Iurgicql' mpnu- The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 dnd
facturing, ];est"'g this MDS.

and certifi¢ation
requirements)

Surface treatment | Finished parts shall be white pickled or grit blasted. Machined or rolled surfaces do not
and finish require pickling.

Marking Each bolting shall be marked\to ensure full traceability to melt and heat treatment lot.

Certificatign The material manufacturershall have a quality system in place (e.g. ISO 9001) accepted|by
the purchaser.

[¢)

The inspection docurnents shall be issued in accordance with ISO 10474 / EN 10204 typ
3.1 and shall confirm compliance with this specification.

The inspectiefrdocuments shall include the following information:

— Steélmanufacturer, melting and refining practice;

—_Heat treatment condition (solution annealing temperature, quenching medium, ag¢ing
temperature and holding time).

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plug the
additional sypplementary requirements for sour service.

TYPE OF MATERIAL: Nickel-based alloys

PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Bars API Std 6ACRA UNS N07718 120K, 140K, 150K

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Toughness testing

Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.
NOTE The supplementary suffix “L” is used to designate products impact tested at low
temperature —101 °C.

Impact testing/ | Test temperature shall be as follows:

MDS N217 and N217S: —60 °C
MDS N217L and N217SL: —101 °C

Non-destructive
testing

NDT (PT I rts man red from bar

below.

L - 1 111 . 4 41 1. 1ol 1 b e ¥
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100 % penetrant testing of all accessible internal and external surfaces shall|be€|carried out
in accordance with ASME BPVCV, article 6. Acceptance criteria shall be aceordipg to ASME
BPVC VIII, Div. 1, appendix 8. Testing shall be carried out after machining/Non-hachined

surfaces shall be white pickled prior to the testing.

Repair of defects |Weld repair is not permitted.

Sour service (ad- |The material shall conform to the requirements of the ISO 15156 series / ANSI/NACE
ditllfnal metal- MRO0175 and the following additional requirements.

lurg 'C‘?I’ manu- Maximum hardness 40 HRC.

facturing, testing

and certification |The material shall be traceable in accordance with IS© 15156-3 / ANSI/NACE MR0175 and
requirements) this MDS.

Surfface treatment |Finished parts shall be white pickled. Machified or peeled surfaces do not require pickling.
and finish

Certification The material manufacturer shall have,a quality system in place (e.g. ISO 9001) accepted by

the purchaser.

The inspection documents shallbe issued in accordance with ISO 10474 / EN 10204 type
3.1 and shall confirm complian€é with this specification.

The inspection documents shall include the following information:

Steel manufacturer;melting and refining practice;

Heat treatment/condition (solution annealing temperature, quenching medjium, ageing
temperature-and holding time).

a  |The supplementary suffix “S”(shall be used to designate a material delivered in accordance with the NIDS plus the
add]tional supplementary requirenients for sour service.

TYPE OF MATERIAL: Austenitic stainless steel type 6Mo

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY
REQUIREMENT
Sedmless pipes ASTM A312/A312M |UNS S31254, UNS
NO8367 UNS NO8925

Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.

Qualification Manufacturers and the manufacturing process shall be qualified in accordance with ISO
17782 or NORSOK M-650. The qualification testing shall meet the requirements of this
MDS.

Metal making The melt shall be refined by AOD or equivalent method.

Chemical compo- |PREN = 40,0

sition

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Heat treatment The pipes shall be solution annealed followed by rapid cooling.

Pipes shall be placed in such a way as to ensure free circulation of heating and cooling
media around each pipe during the heat treatment process including rapid cooling.

Corrosion testing |Corrosion test according to ASTM G48 Method A is required.

Test temperature shall be 50 °C and the exposure time 24 h. The test shall expose the
external and internal surfaces and a cross section surface in full wall thickness. Cut edges
shall be prepared according to ASTM G48. The specimen may be white pickled for 5 min at
60 °Cin a solution of 20 % HNO; + 5 % HF before testing.

The acceptance criteria are:

— No pitting at 20x magnification;

— The weight loss shall be less than 4,0 g/m?2.

Extent of t¢sting | One tensile and corrosion test shall be carried out for each heat and heat treatiment lot.

Repair of defects | Weld repair is not permitted.

ditional metal- form to the requirements of the ISO 15156 series / ANSI/NACE MR01%75 and the followihg
lurgical, manu- additional requirements:

facturing,.*esl:ing The material shall be traceable in accordance with ISO 15156-3 #ANSI/NACE MR0175 gnd
and certification |:< MDS.

requiremepts) 2

Sour servit (ad- |When sour service requirements are specified by the purchaser, the material shall con-

Surface trgatment |Finished pipes shall be white pickled or bright annealéd)Machined surfaces do not require
and finish pickling.

Marking The pipes shall be marked to ensure full traceability to heat and heat treatment lot.

Certificatipn The material manufacturer shall have a qualifysystem in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be in aecordance with ISO 10474 / EN 10204 type 3.1 apd
shall confirm compliance with this specification.

The inspection documents shal] include the following information:
— MPS identification or MPCR/QTR number used;

— Steel manufacturer;

— Solution annealing temperature, holding time and cooling medium (holding time isjnot
applicable forpipes produced hot finished and direct quenched).

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus|the
additional syipplementary requiremeénts for sour service.

TYPE OF %TERIAL: Austenitic stainless steel type 6Mo

PRODUCT ¥ORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY
REQUIREMENT
h 4
Welded Pipes ASTM A358/A358M |UNS S31254, UNS Class 1,3 and 5 ASTM A358/A358M
N08367, UNS N08926 S3

Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.

Qualification Manufacturers and the manufacturing process shall be qualified in accordance with ISO
17782 or NORSOK M-650. The qualification testing shall meet the requirements of this
MDS.

Metal making The melt shall be refined by AOD or equivalent method.

a2  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Chemical compo-
sition

PREN = 40,0

Welding

The WPS shall be qualified in accordance with ISO 15614-1 or ASME BPVC IX and this

MDS:

shall be used; the S content of the consumable shall not exceed 0,015 %.

The welding procedure qualification shall be corrosion tested as specified

used in production.

A matching consumable with enhanced Mo or Cr content compared to the base material

The qualification shall be carried out on the same material grade (UNS number) as

below.

requalification.

A change of specific make (brand name) of welding consumablels requires

Heat treatment

The pipes shall be solution annealed followed by rapid cooling.

Pipes shall be placed in such a way as to ensure free circulation of‘heating and d
media around each pipe during the heat treatment process including rapid cool

Post weld solution annealing is not required for pipes with.nominal wall thickn

7,11 mm manufactured from solution annealed strip/plate.material; such pipe ghall be

marked as stated in ASTM A358/A358M.

ooling
ng.
PSS up to

Cor

rosion testing

Corrosion test according to ASTM G48 Method A is teéquired.

Test temperature shall be 50 °C and the expostretime 24 h. The test shall expo
external and internal surfaces and a cross séction surface including weld zone i
thickness. Cut edges shall be prepared according to ASTM G48. The specimen nf
white pickled for 5 min at 60 °C in a solution of 20 % HNO3 + 5 % HF before test

The acceptance criteria are:

No pitting at 20x magnification;

The weight loss shall be tess than 4,0 g/m?2.

be the

h full wall
ay be

ng.

Ext

ent of testing

One tensile and corrosion‘test shall be carried out for each lot as defined below

same heat, samle processing conditions including weld procedure, same si
treatment load.

For continuous heat treatment, a lot is defined as maximum 60 m (197 ft) of
same-heat, same processing conditions including weld procedure, same siz§
is beat treated the same day.

For batch heattreatment, a lot is defined as maximum 60 m (197 ft) of pipes of the

e and heat

pipes of the
and which

tes

Non-destructive

ting

Eddy current testing according to ASTM A450/A450M is acceptable as replacen
radiography for wall thickness less than 4,0 mm.

ASTM A358/A358M supplementary requirement S3 shall apply to the longitudi
ends of 10 % of pipes per lot. The weld of each examined pipe shall be ground fl
length of 100 mm prior to penetrant testing. Method of testing shall be accordit

BPVC V Article 6 and acceptance criteria shall be to ASME BPVC VIII, Div. 1, Applendix 8.

The testing shall be carried out after any calibration.

ent for

nal weld
1sh for a
g to ASME

Repair of defects

Weld repalr of base material 1s not permitted.

For repair of welds, the requirements for production welding above shall apply
repair WPS. Repair welds shall be heat treated as per original production weld.

to the

a

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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lurgical, m

Sour service (ad-
ditional metal-

anu-

facturing, testing
and certification
requirements) 2

When sour service requirements are specified by the purchaser, the material shall con-
form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following
additional requirements:

Hardness testing

Production testing shall be performed in accordance with the requirements in ASTM A370
/ ASTM A1058 on one length of pipe per lot. The maximum hardness of the base material,
HAZ and weld metal shall be 35HRC from three readings taken in close proximity at each
location.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Surface tre
and finish

atment

Finished pipes shall be white pickled or bright annealed. Machined surfaces do not régyire

pickling.

Marking

The pipes shall be marked to ensure full traceability to heat and heat treatment lot.

Certificatid

DI

The material manufacturer shall have a quality system in place (e.g. ISO 9001) ‘accepted
the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 170204 type 3.1 a
shall confirm compliance with this specification.

by

The inspection documents shall include the following information:
MPS identification or MPCR/QTR number used;

Steel manufacturer;

Solution annealing temperature, holding timé.and quench medium.

a

The sup
additional sy

plementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus
pplementary requirements for sour service.

the

TYPE OF %TERIAL: Austenitic stainless steel type;:6Mo

PRODUCT ¥ORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY|
REQUIREMENT
Wrought fittings |ASTM A403/A403M-F'UNS S31254, UNS WP-S, WP-WX and ASTM A960/A960M1
N08367, UNS N08926 |WP-W S52

Scope This MDS defities applicable options and/or requirements that supplement or amend the
referenced(tandard specification.

Qualificatipn ManufactUrers and the manufacturing process shall be qualified in accordance with IS
17782%r NORSOK M-650. The qualification testing shall meet the requirements of this
MBS.

Metal makjng The melt shall be refined by AOD or equivalent method.

Chemical cpmpo~-~|PREN = 40,0

sition

Welding Thewelding procedure sitatt be quatified i accordance witir 1ISO 1561 4-tor ASME BPVC

IX and this MDS:

A matching consumable with enhanced Mo or Cr content compared to the base material
shall be used; the S content of the consumable shall not exceed 0,015 %.

The welding procedure qualification shall be corrosion tested as specified below.

The qualification shall be carried out on the same material grade (UNS number) as
used in production.

A change of specific make (brand name) of welding consumables requires
requalification.

a

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Heat treatment

The fittings shall be solution annealed followed by water/liquid quenching.

Fittings shall be placed in such a way as to ensure free circulation of heating and cooling
media around each fitting during the heat treatment process including quenching.

Corrosion testing

Corrosion test according to ASTM G48 Method A is required.

Test temperature shall be 50 °C and the exposure time 24 h. The test shall expose the

external and internal surfaces and a cross section surface including weld zone i

thickness. Cut edges shall be prepared according to ASTM G48. The specimen may be
white pickled for 5 min at 60 °C in a solution of 20 % HNO5 + 5 % HF before testing.

The acceptance criteria are:

n full wall

No pitting at 20x magnification;

The weight loss shall be less than 4,0 g/m?2.

Extient of testing | One tensile and corrosion test shall be carried out for each lot as defined-below,
A testlot shall include all fittings from the same heat and heat treatmient load, with a wall
thickness range of +5 mm and, where applicable, welded with the same WPS.

Test sampling Test sampling shall be made from an actual fitting, from a prolongation thereof] or if not

possible, a length of starting material that has been heat treated in the same he
ment load as the fittings it represents.

ht treat-

Non-destructive
testing

Liquid penetrant testing
ASTM A960/A960M supplementary requirement S52 shall apply as amended by

10 % of seamless or minimum one item per lot in any purchase order;

100 % of welded fittings above NPS\2:

The testing shall be carried out aftexicalibration. The test lot shall be as defined for mechan-

ical testing. For welded fittings the testing shall cover the weld only. All accessi
and external surfaces shall be examined. For welded fittings, the testing shall cov
only and the weld of each examiined fitting shall be ground flush in a length of 10
to penetrant testing.

The acceptance criteriashall be ASME BPVC VIII, Div. 1, Appendix 8.

this MDS:

ble internal
er the weld
0 mm prior

Repair of defects

Weld repair of base material is not permitted.

For repair of welds, the requirements for production welding above shall apply
pair WPS. Repair welds shall be heat treated as per the original production wel

Lo the re-
i

Soyr service (ad-
ditlonal metal-
lurgical, manu-
facturing, testing
an( certification
requirements):2

When soup service requirements are specified by the purchaser, the material sH
formtojthe requirements of the ISO 15156 series / ANSI/NACE MR0175 and the
additional requirements:

all con-
following

rdn in

Production testing shall be performed in accordance with the requirements in 4
/ ASTM A1058 on two fittings per lot. When only one fitting is produced, it shal
ness tested as required. The maximum hardness of the base material, HAZ and
shall be 35HRC from three readings taken in close proximity at each location.

ASTM A370
be hard-
weld metal

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE M

R0175 and

this™MDS:

Surface treatment

Finished fittings shall be white pickled. Machined surfaces do not require pickling.

and finish
Marking The fittings shall be marked to ensure full traceability to heat and heat treatment lot.
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by

the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 ty
shall confirm compliance with this specification.

The inspection documents shall include the following information:

pe 3.1and

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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— MPS identification or MPCR/QTR number used;
— Steel manufacturer;

— Solution annealing temperature, holding time and quench medium.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

TYPE OF MATERIAL: Austenitic stainless steel type 6Mo

PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY
REQUIREMENT
Forgings ASTM A182/A182M |F44 (UNS S31254), ASTM-A961/A961M
F62 (UNS N08367) S56
ASTM B462 UNS N08926 ASME BPVC Code
Case 2120-1
Scope This MDS defines applicable options and/or requirements that §ipplement or amend thp

referenced standard specification.

Product covered by this MDS is limited to a maximum thickmness of 200 mm. For thicknefss
exceeding 200 mm, qualification and specification reqliivements shall be subject to agr¢e-

ment.

Qualificatipn Manufacturers and the manufacturing process shall'be qualified in accordance with IS
17782 or NORSOK M-650. The qualification testing shall meet the requirements of this
MDS.

Metal making The melt shall be refined by AOD or equivalent method.

Chemical cpompo- |PREN = 40,0

sition

Heat treatment The forgings shall be solution afinealed followed by water/liquid quenching.

Forgings shall be placed imsiich a way as to ensure free circulation of heating and cooling
media around each compottent during the heat treatment process including quenching.

Extent of tgsting | One tensile and corrdsion test shall be carried out for each lot as defined below:

A test lot shall include all forgings from the same heat, heat treatment load and shall no
exceed 2 000Kg for forgings with as forged weight 50 kg, and 5 000 kg for forgings witH as
forged weight> 50 kg.

Test sampling For partsforged by the closed die method, the test specimen shall be obtained from a sdc-
rificial'\product.

Bardlanges the thickness of the test sample shall minimum be equal to the hub thickness
or'the flange ring thickness.

For other forgings the test samples shall represent the greatest product cross section
thickness within the lot and the test specimens shall be taken as follows:

— For forgings having maximum section thickness, T < 50 mm, the test specimen shall
be taken at mid thickness and its mid length shall be at least 50 mm from any second
surface or at equal distance from the second surfaces.

— For forgings having maximum section thickness, T > 50 mm, the test specimens shall be
taken at least %T from the nearest surface and mid-length of test specimens at least T
or 100 mm , whichever is less, from any second surface.

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Sketches shall be established showing type, and size of test samples and location for ex-
traction of test specimens.

For parts forged in closed die and flanges exceeding 80 kg, it is recognized that alternative
test may be used. This alternative test sampling shall be qualified and shall comprise com-
parative testing of sacrificial forgings and the proposed alternative test sample.

Corrosion testing

Corrosion test according to ASTM G48 Method A is required. Test temperature shall be

50 °C and the exposure time 24 h. The test shall expose the external and internal surfaces
and a cross section surface in full wall thickness. For forgings with wall thickness less than
100 mm the test specimen shall expose a cross section from surface to mid-thickness. For
greater wall thickness the specimen shall expose a cross section from surface to a depth of

Q. Val | 1 111 | "  Walsah W aFal WaTsal] 1
JU T CUC CUGES SITdll D€ prepdled dCCOTUIIg to 215 T IV Gr o, T IIe CopIete specjmen may

be white pickled for 5 min at 60 °C in a solution of 20 % HNO3 + 5 % HF before tgsting.
The acceptance criteria are:

— No pitting at 20x magnification;

— The weight loss shall be less than 4,0 g/m?

Non-destructive
testing

Visual inspection

VT shall be carried out on each forging or bar in accordancewith the product standard. The
testing shall be performed after machining, if applicablé/and non-machined sufrfaces shall
be white pickled prior to the testing.

ASTM A961/A961M supplementary requiremenf§56, penetrant testing, shall agply to 10 %
of all forgings (from the lot as defined for meehanical testing) above NPS 2. The flesting shall
be carried out after final machining and pickling. The acceptance criteria shall pe to ASME
BPVC VIII, Div. 1, Appendix 8.

Repair of defects |Weld repair is not permitted.

Sour service (ad- |When sour service requirements are'specified by the purchaser, the material shal| conform to
dit'%nal metal- the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following additional
lurgical, manu- requirements:

facturing, testing
and certification
requirements) @

Hardn in

Hardness testing shall be performed in accordance with the requirements in ASTM A370 /
ASTM A1058 on two forgings per lot. When only one part is produced, it shall e hardness
tested as required. The maximum hardness shall be 35HRC from three readirjgs taken in
close proximity:

The materialshall be traceable in accordance with ISO 15156-3 / ANSI/NACE NIR0175 and
this MDS:

Surfface treatment

Finished forgings shall be white pickled. Machined surfaces do not require pickling.

and finish
Maftking The forgings shall be marked to ensure full traceability to heat and heat treatment lot.
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) fccepted by

the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 tlype 3.1 and
shall confirm compliance with this specification.

The inspection documents shall include the following information:
— MPSidentification or MPCR/QTR number used;

— Steel manufacturer;

— Solution annealing temperature, holding time and quench medium.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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TYPE OF MATERIAL: Austenitic stainless steel type 6Mo

PRODUCT FORM

STANDARD

GRADE

ACCEPTANCE CLASS

SUPPLEMENTARY
REQUIREMENT

Plates, sheets,
strips

ASTM A240/A240M

UNS S31254, UNS
N08367, UNS N08926

Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.

Manufacturing Manufacturers and the manufacturing process shall be qualified in accordance with ISO
17782 or NORSOKM=-650-Thequatificatiom testing shatt mreet the requitenmentsof this
MDS.

Metal making The melt shall be refined by AOD or equivalent method.

Chemical compo- |PREN = 40,0

sition

Tensile testing Tensile test specimens shall be sampled in the transverse orientation to the direction o
final rolling and shall be located in mid-thickness for thickness (t) < 404hm and in locatjon

t/4 for thicknesses (t) > 40 mm, in accordance with ASTM E8/E8M:

Corrosion test according to ASTM G48 Method A is required. TestPtemperature shall be
50 °C and the exposure time 24 h. The test shall expose the external and internal surfades
and a cross section surface in full wall thickness. Cut edges shall be prepared according
to ASTM G48. The specimen may be white pickled for $min at 60 °C in a solution of 20 %
HNO; + 5 % HF before testing.

The acceptance criteria are:

Corrosion festing

No pitting at 20x magnification;

Weight loss shall be less than 4,0 g/m?.

One tensile and corrosion test shall bes¢arried out for each heat of steel and heat treatmjent
lot.

Visual inspection

Extent of tgsting

Non-destruyctive

testing VT shall be carried out onseach plate in accordance with the product standard. The testing
shall be performed after.machining, if applicable, and non-machined surfaces shall be
cleaned prior to the testing.

Repair of defects |Weld repair is not permitted.

Sour servide (ad-
ditional mqtal-
lurgical, mpinu-
facturing, testing
and certifi¢ation
requirements) 2

When sour service requirements are specified by the purchaser, the material shall con-
form to theeguirements of the ISO 15156 series / ANSI/NACE MR0175 and the followiphg
additional requirements.

Har in

Production testing shall be performed in accordance with the requirements in ASTM A370
+ASTM A1058 on one plate per lot. For coil, tests shall be carried out at both ends of thg
coil. The maximum hardness shall be 35HRC from three readings taken in close proximjty
at each location.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175
this MDS.

Finished plates, sheets and strips shall be white pickled.

nd

Surface treatment
and finish

Marking

The plates, sheets and strips shall be marked to ensure full traceability to heat and heat
treatment lot.

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 and
shall confirm compliance with this specification.

The inspection documents shall include the following information:

MPS identification or MPCR/QTR number used;

Steel manufacturer;

Solution annealing temperature, holding time and quench medium.

add

3 IThe supplementary suffix “S” shall be used to designate a material delivered in accordance with the
tional supplementary requirements for sour service.

]‘rDS plus the

TYPE OF MATERIAL: Austenitic stainless steel type 6Mo

PRODUCT FORM |STANDARD GRADE ACCEPTANCE)\CLASS |SUPPLEMENTARY
REQUIREMENT
Cadtings ASTM A351/A351M |CK-3MCuN (UNS ASTMA35]1/A351M
]93254), CN-3MN S5,S6, ASTM A703/
(UNSJ94651) A703M S2
ASTM A985/A985M
S20
Scope This MDS defines applicable options aiid/or requirements that supplement or athend the
referenced standard specification,
This MDS is limited to 150 mm ¢hickness. Larger thicknesses shall be subject tofspecial
agreement.
For castings produced by the investment casting process, the requirements of ASTM A985/
A985M and this MDS shall apply.
Quqlification Manufacturers and the manufacturing process shall be qualified in accordance ith ISO

17782 or NORSOK M-650. The qualification testing shall meet the requirements
MDS.

of this

Metal making

The meltshall be refined by AOD or equivalent method. Induction melting of AO
ingot orequally refined scrap as permitted by ISO 17782 is regarded to be equiy
AODrefined materials.

D refined
alent to

Chdmical compo-
sitipn

P-<)0,030 %
PREN = 40,0

Heqt treatment

Material shall be solution annealed at temperature = 1 225 °C followed by water
quenching.

Castings shall be placed in such a way as to ensure free circulation of heating an

liquid

d cooling

media around each pipe during the heat treatment process including quenching

Corrosion testing

Corrosion test according to ASTM G48 Method A is required. Test temperature s

50 °C and the exposure time 24 h. The test shall expose the external and internal surfaces
and a cross section surface in full wall thickness. Cut edges shall be prepared according
to ASTM G48. The specimen may be white pickled for 5 min at 60 °C in a solution of 20 %

HNOj; + 5 % HF before testing.

The acceptance criteria are:

No pitting at 20x magnification;

The weight loss shall be less than 4,0 g/m?2.

hall be

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Extent of testing |One tensile and corrosion test shall be carried out for each heat of steel and heat treatment
load (including any PWHT). A test lot shall not exceed 5 000 kg in weight.

Test sampling Test blocks shall be integral or gated with the casting(s) they represent and shall accompa-
ny the castings through all heat treatment operations.

Thickness of the test block shall be equal to the thickest part of the casting represented.
For flanged castings, the largest flange thickness is the ruling section.

Dimensions of test blocks and location of test specimens within the test blocks are shown
in the figure below. The test specimens shall be taken within the cross hatched area and in
a distance of T/4 from the ends.

Puringany PWHT thetestblockshattbetack weldedomto thecasting:

T, =50 mm
T/4
<¥ T/2 X
= &
B~
X
B~ —-—- s | +
B~
= 1 2 g

1 integrated test block
2 gated test block

Non-destryctive |General
testing

For definition and NDT of pilot castings’ieference is made the general part of this docu-
ment.

Non-machined surfaces shall be cleaned prior to testing.

Visual inspection
Visual testing shall be carried out on each casting in accordance with ANSI/MSS SP-55. The
testing shall be performed after final machining.
Liquid penetrant testing

ASTM A494/A494M supplementary requirement S6 shall apply as amended by this MDS:
Testing shall-be carried out in accordance with ASME BPVCV, Article 6. Each pilot and
produgtion’ casting shall be tested after final machining at all accessible surfaces, includiing

all agcessible internal surfaces. Non-machined surfaces shall be white pickled prior to the
testing.

Aeceptance criteria shall be according to ASME BPVC VII], Div. 1, Appendix 7.
Radiographic testing

AQTMA?'—“I/A?'-H M anplpmpnf;\rv rr—\qnirpmpnf SB shall npp]v asamended by this MDS

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Method of radiography of radiography shall be according to ASME BPVCV, A

acceptance criteria shall be in accordance with ASME BPVC VIII, Div. 1, Appendix 7.

Valve castings shall be examined in the areas as defined by ASME B16.34

classvalves and other critical areas as defined by designer. In addition, castings shall be
examined at abrupt changes in sections and at the junctions of risers, gates or feeders to

the castings.

Sketches of the areas to be tested shall be established and agreed with the purchaser.

When random testing (5 %) is specified, minimum one casting of each pattern including

feeder and riser system in any purchase order with the foundry shall be ex

rticle 2 and

for special

mined.

Non-valve castings: Each casting shall be examined unless agreed otherwise. Te
be at abrupt changes in sections and at the junctions of risers, gates or feeders t
ings and other critical areas as definedby designer. Sketches of the areas to be t
be established and agreed.

If defect outside acceptance criteria is detected, two more castings shall' be
if any of these two fails, all items represented shall be tested.

Pilot castings shall be radiographed to the extent described above!

Frequency of RT of valve castings shall be according to table below.

tested, and

Frequency of RT based on pressure class and nominal outside diameter:
Pressure class: <300 600 900 211500
Frequency of RT |Not required <10” <2
5% > 10" =2
100 % Not appli- = 20" > 16" 26"
cable

sting shall
b the cast-
psted shall

Repair of defects

All major repairs, as defined byt ASTM A351/A351M, shall be documented in acc
with ASTM A703/A703M S20:2 or ASTM A985/A985M S20, as applicable.

The repair welding progedure shall be qualified in accordance with ISO 11970 o
A488/A488M and the following requirements:

Examination of major repair welds on pressure containing parts shall also inclu

Welding procedure shall be qualified on the same cast material grade (UNS
used in production.

Weldingshall be carried out with Ni-based consumable with enhanced Mo o
compared to the base material; the S content of the consumable shall not exce

Change of specific make of filler metal (brand names) requires requalification for

SMAW and FCAW processes.
Corrosion test specimen shall include the weld zone.

Testing methodology and acceptance criteria shall be in accordanc
requirements of this MDS for the parent material.

brdance

r ASTM

number) as

I Cr content
ed 0,015 %.

b with the

e RT.

Weld repairs are not acceptable for castings that leak during pressure testing.

Post weld heat treatment is required after all weld repairs.

If a minor cosmetic repair is required, heat treatment may be excluded providing the weld-
ing procedure meets all the specified microstructural, mechanical and corrosion material

requirements of this data sheet in the as-welded condition.

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the

additional supplementary requirements for sour service.
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Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certification
requirements) 2

When sour service requirements are specified by the purchaser, the material shall conform
to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following addi-
tional requirements:

Hardness testing

Hardness testing shall be performed in accordance with the requirements in ASTM A370 /
ASTM A1058 on the pilot casting and one casting per lot thereafter for CK3MCuN castings.
The maximum hardness shall be 100HRB (22HRC) from three readings taken in close
proximity.

For other alloys the maximum hardness shall not exceed 35HRC.

111
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this MDS.

Surface treatment | Finished castings shall be white pickled. Machined surfaces do not require pickling
and finish
Marking The castings shall be marked to ensure full traceability to heat and heat tréatment load

Certificatiqn

The material manufacturer shall have a quality system in place (e.g. 1ISO"9001) accepted
the purchaser.

The inspection documents shall be in accordance with ISO 10474/ EN 10204 type 3.1 afpd
shall confirm compliance with this specification.

by

The inspection documents shall include the following information:
MPS identification or MPCR/QTR number used;

Steel manufacturer;

Solution annealing temperature, holding time and quench medium.

a2 The supplementary suffix “S” shall be used to designate a matetial delivered in accordance with the MDS plus
additional sypplementary requirements for sour service.

the

TYPE OF MATERIAL: Austenitic stainless steel type 6Mo
PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY|RE-
QUIREMENT
Bars ASTM A276/A276M |UNS S31254, UNS
N08367, UNS N08926
ASTM A479/A479M |UNS S31254, UNS
N08367, UNS N08926
ASTM-A182/A182M |F44 (UNS S31254),
F62 (UNS N08367)
Scope This MDS defines applicable options and/or requirements that supplement or amend thg
referenced standard specification.
This MDS includes additional requirements for valve parts DN 100 (NPS 4) and under njan-
ufactured from bars, when permitted by the valve specification.
Product covered by this MDS is limited to a maximum thickness of 200 mm. For thickness
exceeding 200 mm, qualification and specification requirements shall be subject to agree-
ment.
Qualification Manufacturers and the manufacturing process shall be qualified in accordance with ISO
17782 or NORSOK M-650. The qualification testing shall meet the requirements of this
MDS.
Metal making The melt shall be refined by AOD or equivalent method.
Chemical compo- |PREN = 40,0
sition
a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Manufacturing

Bars shall be hot or cold finished cylindrical shaped with maximum diameter of 200 mm.

Cold finishing shall be restricted to turning, grinding or polishing (singly or in combina-

tion); cold drawing or cold forming is not permitted.

Heat treatment

Solution annealing followed by water quenching.

Bars shall be placed in such a way as to ensure free circulation of heating and cooling media

around each bar during the heat treatment process including quenching.

Extent of testing

Tensile and corrosion tests shall be carried out for each heat and heat treatment lot.

Test sampling

The mid-length of axial (longitudinal) and tangential (transverse) tensile specimens shall
be located at a distance equal to the bar outside diameter or 100 mm, whichever is the

lesser, from the end of the bar.

The centreline of tensile specimen shall be located at a distance from the bar.O[]
ance with ASTM A370.

Valve parts manufactured from bar

For bars with outside diameter = 100 mm intended for machininig'ef valve parts
testing shall be taken in both the longitudinal and transverse direction.

in accord-

tensile

Ten

sile testing

Where tensile testing in both directions is required by thiS'MDS, all tensile test
the specified properties of the referenced standard specification in both directi

shall meet
ons.

Cor

rosion testing

Corrosion test according to ASTM G48 Method A is required. Test temperature s
50 °C and the exposure time 24 h. The test shall expose the external and interng
and a cross section surface in full wall thicknessy€ut edges shall be prepared ag
to ASTM G48. The specimen may be white pickléd for 5 min at 60 °C in a solutio
HNO; + 5 % HF before testing.

The acceptance criteria are:

No pitting at 20x magnification;

The weight loss shall be le§$ than 4,0 g/m?2.

hall be
| surfaces

cording
1 of 20 %

Non-destructive |Visual inspection

testing VT shall be carried out\on each bar in accordance with the product standard. THe testing
shall be performed.after machining, if applicable, and non-machined surfaces sijall be
cleaned prior to the testing.
NDT (PT) of valve parts manufactured from bar
Inspection‘of valve parts manufactured from bar shall be according to the applicable valve
specification or as specified below.
100-9% penetrant testing of all accessible internal and external surfaces shall be|carried out
i-accordance with ASME BPVC YV, article 6 or ASTM A961/A961M supplementarly require-
ment S56. Acceptance criteria shall be according to ASME BPVC VIII, Div. 1, appgndix 8. The
testing shall be carried out after machining. Non machined surfaces shall be whiite pickled
prior to testing.

Repair of defects |Weld repair is not permitted.

Sour servyice (ad-

dit

nal metal-

When sour service requirements are specified by the purchaser, the material sh

all con-

form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the

following

lurgical, manu-
facturing, testing
and certification

additional requirements:

Hardness testing

requirements) 2

Hardness testing shall be performed in accordance with the requirements in ASTM A370 /
ASTM A1058 on the end surface of one bar per lot. The maximum hardness shall be 35HRC
from three readings taken in close proximity:.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Surface treatment
and finish

Finished parts shall be white pickled. Machined or peeled surfaces do not require pickling.

Marking

The bars shall be marked to ensure full traceability to heat and heat treatment lot.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 and
shall confirm compliance with this specification.

The inspection documents shall include the following information:
— MPS identification or MPCR/QTR number used;

— Steel manufacturer;

— Solution annealing temperature, holding time and quench medium.

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plugd the
additional sypplementary requirements for sour service.

TYPE OF %TERIAL: Austenitic stainless steel type 6Mo

PRODUCT ¥ORM  |STANDARD GRADE ACCEPTANCE CLASS )| SUPPLEMENTARY|
REQUIREMENT
Tubes ASTM A269/A269M |UNS S31254, UNS
N08367, UNS N08926

Scope This MDS defines applicable options and/or requirements that supplement or amend thie
referenced standard specification.

Qualificatipn Manufacturers and the manufacturing process shall be qualified in accordance with IS
17782 or NORSOK M-650. The qualification testing shall meet the requirements of this
MDS.

Metal makjng The melt shall be refined by AOD or equivalent method.

Chemical compo- |PREN = 40,0

sition

Tensile tesfing Rp0,2 2300 MPa, Rm = 650.MPa, A =35 %
Heat treatinent The tubes shall be solution annealed followed by rapid cooling.

Tubes shall be placed in such a way as to ensure free circulation of air and cooling medium
around each tube during the heat treatment process including cooling.

Hardness testing |As per product stanhdard.

NOTE Compatibility of 6Mo tube in combination with stainless steel type 316 compres-
sion fittingsneeds to be assured by the tubing/fitting supplier. It may be chosen to restfict
the hatdness value, to for example 90 HRB, if the tube is planned used in connection with
stainless steel type 316 compression fittings.

Corrosion testing [Corrosion test according to ASTM G48 Method A is required. Test temperature shall be
50 °C and the exposure time 24 h. The test shall expose the external and internal surfades
and a cross section surface including weld zone in full wall thickness. Cut edges shall b¢
prepared according to ASTM G48. The specimen may be white pickled for 5 min at 60 °( in

acaolution oFf20 0/ IINAQ L O 0/ D hafora tacting
SoTeTIOTT OO0 A4 o7/ otToOTete St ST

TN TS

The acceptance criteria are:

— No pitting at 20x magnification;

— The weight loss shall be less than 4,0 g/m?2.

Extent of testing |Hardness, tensile and corrosion testing to be carried out for each heat and heat treatment
lot.

Repair of defects |Weld repair is not permitted.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certification
requirements) 2

additional requirements:

When sour service requirements are specified by the purchaser, the material shall con-
form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following

Hardness testing

A269M.

Hardness testing shall be performed in accordance with the requirements in ASTM A269/

this MDS.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and

Surface treatment

and-finish

Finished tubes shall be white pickled or bright annealed. Machined surfaces do

auwirenickling
-1 r O

notre-

Marking

The tubes shall be marked to ensure full traceability to heat and heat treatment

—_—

ot.

Certification

The material manufacturer shall have a quality system in place (e.g. 1SO/9001)
the purchaser.

The inspection documents shall be in accordance with ISO 10474/ EN 10204 tyj
shall confirm compliance with this specification.

The inspection documents shall include the following information:
MPS identification or MPCR/QTR number used;

Steel manufacturer;

Solution annealing temperature, holding time and cooling medium (holding
applicable for tubes produced hot finished and direct quenched).

ccepted by

pe 3.1 and

time is not

a

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the M
addjitional supplementary requirements for sour service.

DS plus the

TY!E OF MATERIAL: Austenitic stainless steéel:type 6Mo ‘

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY
REQUIREMENT
HIH Products ASTM A988/A988M  |UNS S31254, UNS ASTM A98j8/A988M
N08367 S5

Scope This MDS(defines applicable options and/or requirements that supplement or amend the
referepced standard specification.
Produet covered by this MDS is limited to a maximum thickness of 200 mm. For thickness
exceeding 200 mm, qualification and specification requirements shall be subject|to agree-
ment.

Quqlification Manufacturers and the manufacturing process shall be qualified in accordance wWith ISO
17782 or NORSOK M-650. The qualification testing shall meet the requirements ¢f this MDS.

Manufactiiring |Gas atomized powder made from AOD-refined metal. Powder blends shall be a hgmogenous
mixture of powder heats in terms of composition, particle size and other properties.

Chemical compo- |PREN = 40,0

sition

Heat treatment |HIP product shall be solution annealed followed by water/liquid quenching.
Products shall be placed in such a way as to ensure free circulation of heating and cooling
media around each fitting during the heat treatment process including quenching.

a

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Corrosion testing

Corrosion test according to ASTM G48 Method A is required. Test temperature shall be

50 °C and the exposure time 24 h. The test shall expose the external and internal surfaces
and a cross section surface in full wall thickness. Cut edges shall be prepared according to
ASTM G48. The specimen may be white pickled for 5 min at 60 °C in a solution of 20 % HNO,
+5 % HF before testing.

The acceptance criteria are:

— No pitting at 20x magnification;

— The weight loss shall be less than 4,0 g/m?2.

Extent of testing

One tensile and corrosion test shall be carried out for each lot as defined below.

Alot shall consist of finished parts with the same dimensions made from the same pow-
der blend consolidated in the same hot isostatic press using the same parameters and
heat-treated in the same final heat-treatment load.

Non-destry
testing

ctive

Visual inspection

VT shall be carried out on each item in accordance with the product standard. The testing
shall be performed after machining, if applicable, and non-machined surfaces shall be white
pickled prior to the testing.

Liquid penetran in
Supplementary requirement S5, penetrant testing, shall applytoe. 10 % of all forgings (from|the

lot as defined for mechanical testing) above NPS 2. The testing shall be carried out after fjnal
machining and pickling. The acceptance criteria shall be€o\ASME BPVC VIII, Div. 1, Append]x 8.

Repair of defects

Weld repair is not permitted.

Sour servide
(additional met-

allurgical,

anu-

facturing, testing
and certifi¢ation
requirements)

When sour service requirements are specified by<the purchaser, the material shall confofm
to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following add
tional requirements:

Hardness testing

Hardness testing shall be performed intaccordance with the requirements in ASTM A37(
/ ASTM A1058 on two parts per lot:When only one part is produced, it shall be hardness
tested as required. The maximum-hardness shall be 35HRC from three readings taken in|
close proximity.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 anjd
this MDS.

Surface treat- Finished parts shall\bé white pickled. Machined surfaces do not require pickling.

ment and finish

Marking The powder dlend shall have a unique identity marked on the powder container and this
identity shall be recorded and maintained throughout production of the product. The cofn-
ponents shdll be marked to ensure full traceability to heat and heat treatment lot.

Certificatign Theamaterial manufacturer shall have a quality system in place (e.g. ISO 9001) accepted lpy

theypurchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 an
shall confirm compliance with this specification.

—

T P e e T oO T O Co T e e oTo T T Cra e CTOTTO vy Tt o T T OT Tt et ot

— MPS identification or MPCR/QTR number used;
— Manufacturer of the starting material (powder) for the finished product;

— Solution annealing temperature, holding time and quench medium.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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TYPE OF MATERIAL: Austenitic stainless steel type UNS $34565

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT
Seamless pipes ASTM A312/A312M |UNS S34565
Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.
Metal making The steel melt shall be refined by AOD or equivalent method.

Heat treatment

The pipes shall be solution annealed followed by rapid cooling.

Pipes shall be placed in such a way as to ensure free circulation of heating and co
around each pipe during the heat treatment process including rapid cooling

pling media

Test temperature shall be 50 °C and the exposure time 24 h. The’test shall expos
external and internal surfaces and a cross section surfacein full wall thickness.
shall be prepared according to ASTM G48. The specimefi-ntay be white pickled f|
60 °C in a solution of 20 % HNO3 + 5 % HF before testing.

The acceptance criteria are:

No pitting at 20x magnification;

The weight loss shall be less than 4,0 g/m?2.

Extpent of testing | Corrosion test shall be carried out to the same extent as stated for meehanical tests in the
referred standard.
Corrosion testing |Corrosion test according to ASTM G48 Method A is required.

e the
Cut edges
br 5 min at

the purchaser.

The inspection documents shall be in accordance with 1SO 10474 / EN 10204 ty
shall confirm compliance with this specification.

Suriface finish Finished pipes shall be white pickled ar,bright annealed.

Repair of defects |Weld repair is not permitted.

Sour service (ad- |When sour service requirements are specified by the purchaser, the material shall conform

dit%nal metal- to the requirements of the ISO,15156 series / ANSI/NACE MR0175 and the folloyving addi-

lurgical, manu- tional requirements:

facturing, testing |p,, o testing

and certification

requirements) Hardness testing shall be performed in accordance with the requirements in ASTM A370
/ ASTM A1058 on two parts per lot. When only one part is produced, it shall be hardness
tested as required. The maximum hardness shall be 35HRC from three readingq taken in
close proximity.
The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
thisMDBS.

Marking Finished pipes shall be marked to ensure full traceability to melt and heat treatiment lot.

Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) akccepted by

be 3.1 and

The inspection documents shall include the following information:

MPS identification or MPCR/QTR number used;

Steel manufacturer;

applicable for pipes produced hot finished and direct quenched).

Solution annealing temperature, holding time and cooling medium (holding time is not

a

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the

additional supplementary requirements for sour service.
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TYPE OF MATERIAL: Austenitic stainless steel type UNS $34565

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT
Welded pipes ASTM A358/A358M |UNS S34565 Class 1and 3 ASTM A358/A358M S3
Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.
Metal making Steel melt shall be refined with AOD or equivalent method.
Welding Welding shall be carried out by qualified welders according to qualified procedures in ac-

cordance with ISO 15614-1 or ASME BPVC IX and this:

— All welding shall be done with ERNiCrMo-7 type consumables with C < 0,63 (% pnd
S$<0,015 %.

— The WPQR shall be corrosion tested as specified above.

— The qualification shall be carried out on the same material grade (UNS number) as ysed
in production.

— Change of specific make (brand name) of welding consumables requires requalificatfion.

Heat treatment The pipes shall be solution annealed at 1 120 °C - 1 150 °C followed by rapid cooling.

Pipes shall be placed in such a way as to ensure free circulation of heating and cooling m¢dia
around each pipe during the heat treatment processincluding rapid cooling.

Post weld solution annealing is not required of pipeswith nominal wall thickness up to 7,11 jmm
manufactured out of solution annealed plate material as in ASTM A358/A358M.

Extent of tgsting |Tensile and corrosion testing shall be carriedout for each lot defined as follows:
— Forbatch furnace a lot is defined asimaximum 60 m pipe of the same heat, size and heat
treatment charge.

— For continuous heat treatmentfurnace a lot is defined as maximum 60 m of pipe of{the
same heat and size and heattreated the same day.

Corrosion festing |Corrosion test according to'ASTM G48 Method A is required.

Test temperature shallbe-50 °C and the exposure time 24 h. The test shall expose the
external and internalisurfaces and a cross section surface including weld zone in full wdll
thickness. Cut edges-shall be prepared according to ASTM G48. The specimen may be white
pickled for 5 min‘at 60 °C in a solution of 20 % HNO5 + 5 % HF before testing.

The acceptangce criteria are:

— No-pitting at 20x magnification;

—The weight loss shall be less than 4,0 g/m?2.

Non-destryctive {Supplementary requirement S3, penetrant testing, shall apply according to ASME BPVC V|Ar-
testing ticle 6, to the weld area of 10 % of the pipes (same test lot as defined for mechanical test]ng)
delivered. The weld of each examined pipe shall be ground flush in a length of 100 mm pfior
to penetrant testing. The testing shall be carried out after calibration and pickling.

Acceptance criteria shall be to ASME BPVC VIII, Div. 1, Appendix 8.
Surface finish Finished pipes shall be white pickled or bright annealed.

Repair of defects |Weld repair of base material is not permitted. For repair of welds the same requirements
to WPQR as for production welding shall apply.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certification
requirements)

When sour service requirements are specified by the purchaser, the material shall conform
to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following addi-

tional requirements:

Hardness testing

Hardness testing shall be performed in accordance with the requirements in ASTM A370
/ ASTM A1058 on two parts per lot. When only one part is produced, it shall be hardness
tested as required. The maximum hardness shall be 35HRC from three readings taken in

close proximity.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE M
this MDS.

R0175 and

Ma

rking

The part shall be marked to ensure full traceability to melt and heat treatment|pt.

Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) akccepted by

the purchaser.

The inspection documents shall be in accordance with ISO 10474 /EN 10204 ty
shall confirm compliance with this specification.

The inspection documents shall include the following informatien:

MPS identification or MPCR/QTR number used;

Steel manufacturer;

Solution annealing temperature, holding tini€ and quench medium.

be 3.1 and

ad

o

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the NIDS plus the
tional supplementary requirements for sour service.

TYPE OF MATERIAL: Austenitic stainless steel type UNS $34565
PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Wrpught fittings |ASTM A403/ WP S34565 WP-S, WP-WX ASTM A96(/A960M S52
A403M

Scdpe This MDS defines applicable options and/or requirements that supplement or afnend the
referenced'standard specification.

Metal making Steel mielt shall be refined with AOD or equivalent method.

Mapufacturing The'hot isostatic pressed (HIP) process is an acceptable alternative manufacturfing pro-

prdcess CESs.

Heqt treatment</-|The fittings shall be solution annealed at 1 120 °C - 1 150 °C followed by quencljing in
water.
Fittings shall be placed in such a way as to ensure free circulation of heating anfl cooling
media around each fitting during the heat treatment process including quenching.
Fittings machined directly from solution annealed forging or bar-stock need nol be resolu-
tion annealed provided start material is tested and certified in accordance with MDS R214
or R217.

Extent of testing |One tensile and corrosion test shall be carried out for each lot as defined below.
A testlot shall include all fittings from the same heat and heat treatment load, with a wall
thickness range of #5 mm and, where applicable, welded with the same WPS.

Test sampling Samples for production testing shall realistically reflect the properties in the actual parts.
Test sampling shall be made from an actual fitting or from a prolongation thereof.

Tensile testing Rp0,2 2415 MPa; Ry 2 795 MPa; A 2 35 %.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the

additional supplementary requirements for sour service.

© IS0 2023 - All rights reserved

159


https://standardsiso.com/api/?name=5adfa6c3be83c6b6a1a5a02ef46ed53c

ISO 13703-2:2023(E)

Corrosion testing

Corrosion test according to ASTM G48 Method A is required. Test temperature shall be 50 °C
and the exposure time 24 hours. The test shall expose the external and internal surfaces
and a cross section including weld zone (if relevant) in full wall thickness. Cut edges shall be
prepared according to ASTM G48. The test specimen may be white pickled for 5 minutes at
60 °Cin a solution of 20 % HNO3 + 5 % HF before testing.

The acceptance criteria are:

— No pitting at 20x magnification.

— The weight loss shall be less than 4,0 g/m?2.

Welding

Welding shall be carried out by qualified welders according to qualified procedures in ac-

cordance with 150 15614-1 or ASME BPVC IX and this MDS:

— All welding shall be done with ERNiCrMo-7 type consumables with C < 0,03 %
S$<0,015 %.

hnd

— The WPQR shall be corrosion tested as specified above.
— The qualification shall be carried out on the same material grade as used in productjon.

— Change of specific make (brand name) of welding consumablesrequires requalificatjon.

Non-destryctive
testing

ASTM A960/A960M supplementary requirements S52, penetrantitesting, shall apply to

— 10 % of seamless (from the test lot as defined above) or minimum one item per lgt in
any purchase order;

— 100 % of welded fittings above NPS 2.
The testing shall be carried out after calibratien.

For welded fittings the testing shall cover the weld only. The weld of each examined fitfing
shall be ground flush in a length of 100 mim prior to penetrant testing.

The acceptance criteria shall be ASME BPVC VIII, Div. 1, Appendix 8.

Repair of defects |Weld repair of base material is n6tpermitted. For repair of welds the same requirement to
WPAQR shall apply as for production testing.

Sour servige (ad- |When sour service requiréments are specified by the purchaser, the material shall con-

ditional metal- form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the followihg

lurgical, manu- additional requirements:

facturing, testing | .4, in

and certifitation

requiremets) Hardness testing shall be performed in accordance with the requirements in ASTM A370
/ ASTM A1058 on two parts per lot. When only one part is produced, it shall be hardnegs
tested as$required. The maximum hardness shall be 35HRC from three readings taken ip
close-proximity.
Thesmaterial shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 gnd
this MDS.

Surface finjish Finished fittings shall be white pickled. Machined surfaces do not require pickling.

Marking The part shall be marked to ensure full traceability to melt and heat treatment lot.

Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by

the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 and
shall confirm compliance with this specification.

The inspection documents shall include the following information:

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

160

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=5adfa6c3be83c6b6a1a5a02ef46ed53c

1SO 13703-2:2023(E)

MPS identification or MPCR/QTR number used;
Steel manufacturer;
Steel melting and refining practice;

Solution annealing temperature, holding time and quench medium.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

TYPE OF MATERIAL: Austenitic stainless steel type UNS $34565

PRODUCT FORM

STANDARD GRADE ACCEPTANCE CLASS

REQUIRE

SUPPLEMENTARY

ENT

Forgings

ASTM A182/ ASTM A96
A182M S56

Grade F49 (UNS S34565)

1/A961M

Scape

This MDS defines applicable options and/or requirements/that supplement or
referenced standard specification.

Parts covered by this MDS are limited to a maximuni thickness of 200 mm. For tH
ceeding 200 mm, qualification and specificationtequirements shall be subject to

amend the

ickness ex-
hgreement.

Metal making

The steel melt shall be refined with AOD or e€guivalent method.

Hedt treatment

The parts shall be solution annealed followed by water quenching.

Parts shall be placed in such a way as to’ensure free circulation of heating and co
around each part during the heat treatment process including quenching.

bling media

Test sampling

For parts forged by the closed dieimethod, the test specimen shall be obtained fj
sacrificial part.

For flanges the thickness«fthe test sample shall minimum be equal to the hub
or the flange ring thickness.

For other forgingsthe test samples shall represent the greatest part cross secti
ness within the lotand the test specimens shall be taken as follows:

For forgings having maximum section thickness, T < 50 mm, the test spe
be taken at mid thickness and its mid length shall be at least 50 mm from
surface or at equal distance from the second surfaces.

For forgings having maximum section thickness, T > 50 mm, the test spec
be taken atleast % T from the nearest surface and mid-length of test specinj
T or 100 mm, whichever is less, from any second surface.

Sketches shall be established showing type, and size of test samples and locatior
tion of test specimens.

For parts forged in closed die and flanges exceeding 80 kg, it is recognized that

Fom a
hickness

n thick-

Fimen shall
any second

mens shall
ens atleast

for extrac-

alternative

uuuuuuu

43 fact: (—‘ rificial rol S 0 Aol tact
patratve u..:uus Ot-Sacrerar+ot Sg St e-Pproposea areeFative-—test .Juuuyu.

Extent of testing

One set of tensile test and corrosion test shall be carried out for each heat and h

ment load. The testing shall be carried out on the part with heaviest wall thickness within
the load. A test lot shall not exceed 2 000 kg for forgings with as forged weight < 50 kg, and

5 000 kg for forgings with as forged weight > 50 kg.

eat treat-

Tensile testing

R, 2 2415 MPa; Ry 2795 MPa; A 235 %

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Corrosion testing |Corrosion testaccordingto ASTM G48 Method A isrequired. Test temperature shall be 50 °C
and the exposure time 24 hours. The corrosion test specimens shall be at the same location
as those for mechanical testing. For forgings with wall thickness less than 100 mm the test
specimen shall expose a cross section from surface to mid-thickness. For greater wall thickness
the specimen shall expose a cross section from surface to a depth of 50 mm. Cut edges shall
be prepared according to ASTM G48. The test specimen may be white pickled for 5 minutes
at 60 °Cin a solution of 20 % HNO3 + 5 % HF before testing.

The acceptance criteria are:

— No pitting at 20x magnification.

Thawaichtlocce challboalacctbhan 4 0 o /02
THE-WeIERt 1055 SRt eTeSStRah-4u-8/ 4

|
Non-destryctive |ASTM A961/A961M supplementary requirement S56, penetrant testing, shall applyto-1p %
testing of all forgings (from the lot as defined for mechanical testing) above NPS 2. The testing shall
be carried out after final machining and pickling.

The acceptance criteria shall be to ASME BPVC VIII, Div. 1, Appendix 8.
Surfacefiiqish Finished forgings shall be white pickled. Machined surfaces do not require pickling.

Repair of 4efects Weld repair is not permitted.

ditional metal- to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following agldi-
lurgical, manu- tional requirements:
facturing, testing |y, o testing

and certification
requiremets) Hardness testing shall be performed in accordance'with the requirements in ASTM AB70
/ ASTM A1058 on two parts per lot. When only oné part is produced, it shall be hardress
tested as required. The maximum hardness shall’be 35HRC from three readings takep in
close proximity.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Marking The part shall be marked to ensure full traceability to melt and heat treatment lot.

Sour servit’ (ad- |When sour service requirements are specified by the purchaser;the material shall conf¢rm

Certificati¢n The material manufacturer shall rave a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents-shall be in accordance with ISO 10474 / EN 10204 type 3.1 apd
shall confirm compliahce'with this specification.

The inspection docéuments shall include the following information:
— MPS identification or MPCR/QTR number used;

— Steelmanufacturer;

— Steel melting and refining practice;

&% Solution annealing temperature, holding time and quench medium.

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus|the
additional syippléméntary requirements for sour service.

TYPE OF MATERIAL: Austenitic stainless steel type UNS $34565

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Plates ASTM A240/A240M |UNS S34565 -

Scope This MDS defines applicable options and/or requirements that supplement or amend the

referenced standard specification.

Metal making The steel melt shall be refined with AOD or equivalent method.

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Extent of testing |Tensile, hardness and corrosion testing shall be carried out for each heat, nominal thick-
ness and heat treatment load. For heat treatment in continuous furnace a heat treatment
load is defined as all plates heat treated continuously in the same furnace, of the same heat
and nominal thickness.

Test sampling Tensile test specimens shall be sampled in transverse orientation of final rolling and shall
be located in mid-thickness for thickness (t) < 40 mm and in location t/4 for thicknesses (t)
> 40 mm, in accordance with ASTM E8/E8M.

Corrosion testing |Corrosion testaccording to ASTM G48 Method A is required. Test temperature shall be 50 °C
and the exposure time 24 hours. The test shall expose the external and internal surfaces and
across section surface in full wall thickness. Cut edges shall be prepared according to ASTM
49 T ot s a-gaa-arla. aadta ol lad £o O oot £ L00C 10 o Loat: ZO(yHNO

TrTOTTTICTEST oybulnxnunl Tray ot Wite yu,nu,u oot teSatcoo—cHra-Sorttoho© 0 3

+ 5 % HF before testing.

The acceptance criteria are:
— No pitting at 20x magnification.

— The weight loss shall be less than 4,0 g/m?2.
Repair of defects |Weld repair is not permitted.

ditional metal- to the requirements of the ISO 15156 series / ANSI/NAGEMRO0175 and the folloyving addi-
lurgical, manu- tional requirements:
facturing, testing |y, 4ye testing
and certification

requirements) 2 Hardness testing shall be performed in accordance with the requirements in ASTM A370
/ ASTM A1058 on two parts per lot. When-only one part is produced, it shall be hardness
tested as required. The maximum hardness'shall be 35HRC from three readingq taken in
close proximity.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and

SOI{)‘ service (ad- |When sour service requirements are specified by the purchaser, the material shill conform

this MDS.
Suriface finish Finished plates, sheets and stkips shall be white pickled.
Martking The plates, sheets and strips shall be marked to ensure full traceability to melt gnd heat

treatment lot.

Certification The material mangfaeturer shall have a quality system in place (e.g. ISO 9001) akccepted by
the purchaser.

The inspection‘documents shall be in accordance with 1SO 10474 / EN 10204 type 3.1 and
shall confirm compliance with this specification.

The inspéction documents shall include the following information:
—\.MPS identification or MPCR/QTR number used;

# Steel manufacturer;

— Steel melting and refining practice;

— Solution annealing temperature, holding time and quench medium.

a The supplementary suffix “S” shall be used to de51gnate a material delivered in accordance with the I‘leS plus the

1 £
add crotrar DLIP[JICIAICIALGA)’ T C\.{uu erentstor-sott-service:

TYPE OF MATERIAL: Austenitic stainless steel type UNS $34565

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY
REQUIREMENT
Bars ASTM A276/A276M |UNS S34565 - -
ASTM A479/A479M

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.

This MDS includes additional requirements for valve parts DN 100 (NPS 4) and under man-
ufactured from bars, when permitted by the valve specification.

Parts covered by this MDS is limited to a maximum thickness of 200 mm. For thickness ex-
ceeding 200 mm, qualification and specification requirements shall be subject to agreement.

Metal making The steel melt shall be refined with AOD or equivalent method.

Heat treatment Solution annealing followed by water quenching.

Bars shall be placed in such a way as to ensure free circulation of heating and cooling media
around each bar during the heat treatment process including quenching.

Tensile testing Rp,0,2 2415 MPa; Ry 2 795 MPa; A 2 35 %.

Corrosion festing |Corrosion testaccording to ASTM G48 Method A is required. Test temperature.shall be 5p °C
and the exposure time 24 hours. The corrosion test specimens shall be at the same location
as those for mechanical testing. For bars with wall thickness less than 100 mm the test spec-
imen shall expose a cross section from surface to mid-thickness. For greater wall thick:Fss

the specimen shall expose a cross section from surface to a depth of 50-mm. Cut edges shall
be prepared according to ASTM G48. The test specimen may be white pickled for 5 minfites
at 60 °Cin a solution of 20 % HNO; + 5 % HF before testing.

The acceptance criteria are:

— No pitting at 20x magnification.

— The weight loss shall be less than 4,0 g/m?2.

Extent of tgsting |One tensile test and corrosion test shall be carried)out for each heat and heat treatment
load.

Test sampljng Samples for production testing shall realistically reflect the properties in the actual parts.
Test location shall be:

— For bars having maximum section thickness, T < 50 mm, the test specimens shall be
taken at mid thickness and“its mid length shall be at least 50 mm from any secpnd
surface.

— For bars having maximum section thickness, T > 50 mm, the test specimen shal] be
taken at least ¥4 Tofrom the nearest surface and at least T or 100 mm, whichever is less,
from any second surface.

Valve parts manufatctured from bar

For bars with.outside diameter = 100 mm intended for machining of valve parts, tensile test
shall be takeri in both the longitudinal and transverse direction.

—-

ng

Surface treatment |Finished)parts shall be white pickled. Machined surfaces do not require pickling.
and finish

Non-destryctive |NDT (PT) of valve parts manufactured from bar

testing Inspection of valve parts manufactured from bar shall be according to the applicable valve

specification or as specified below.

10096 penetrant testing of attaccessibte imtermat amdextermat surfaces stratt-becarried out
in accordance with ASME BPVCYV, article 6 or ASTM A961/A961M supplementary require-
ment S56. Acceptance criteria shall be according to ASME BPVC VIII, Div. 1, appendix 8. The
testing shall be carried out after machining. Non machined surfaces shall be white pickled
prior to testing.

Repair of defects |Weld repair is not permitted.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Sour service (ad- |When sour service requirements are specified by the purchaser, the material shall conform to
ditional metal- the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following additional
lurgical, manu- requirements:

facturing, testing |y, 4y0 testing

and certification
requirements) Hardness testing shall be performed in accordance with the requirements in ASTM A370
/ ASTM A1058 on two parts per lot. When only one part is produced, it shall be hardness
tested as required. The maximum hardness shall be 35HRC from three readings taken in
close proximity.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Marking The part shall be marked to ensure full traceability to melt and heat treatment|pt.

Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) akccepted by
the purchaser.

The inspection documents shall be in accordance with ISO 10474 /EN 10204 type 3.1 and
shall confirm compliance with this specification.

The inspection documents shall include the following informatien:
— MPS identification or MPCR/QTR number used;

— Steel manufacturer;

— Steel melting and refining practice;

— Solution annealing temperature, holdingtime and quench medium.

2 |The supplementary suffix “S” shall be used to designate a material delivered in accordance with the NMDS plus the
add]tional supplementary requirements for sour service.

TY!E OF MATERIAL: Austenitic stainless steel type UNS $34565 ‘

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY
REQUIREMENT

HIH parts ASTM A988/A988M |UNS S34565 - ASTM A988/A988M
S5

Scope This MDS-defines applicable options and/or requirements that supplement or ainend the

referenced standard specification.

Metal making Gassatomized powder made from vacuum-refined metal. Powder blends shall bga homoge-
nols mixture of powder heats in terms of composition, particle size and other pfoperties.

Heqt treatment HIP part shall be solution annealed followed by water/liquid quenching.

Parts shall be placed in such a way as to ensure free circulation of heating and cpoling
media around each part during the heat treatment process including quenching

Extent of testing | One tensile and corrosion test shall be carried out for each lot as defined below.

ATot shall consist of all TIttings of the same type, size, and wall thickness, manutactured
from one heat of material, and, if welding is performed, using the same classification of
welding product.

Corrosion testing |Corrosion testaccording to ASTM G48 Method A is required. Test temperature shall be 50 °C
and the exposure time 24 hours. The test shall expose the external and internal surfaces and
a cross section surface including weld zone in full wall thickness. Cut edges shall be prepared
according to ASTM G48. The test specimen may be white pickled performed for 5 minutes at
60 °Cin a solution of 20 % HNO; + 5 % HF.

The acceptance criteria are:

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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— No pitting at 20x magnification.

— The weight loss shall be less than 4,0 g/m?2.

Non-destructive |Supplementary requirement S5, penetrant testing, shall apply to 10 % of parts (from the lot
testing as defined for mechanical testing) above NPS 2. The testing shall be carried out in accordance
with ASME BPVC V, Article 6 after final machining. Non-machined surfaces shall be white
pickled prior to the testing.

The acceptance criteria shall be ASME BPVC VIII, Div. 1, Appendix 8.
Repair of defects |Weld repair is not permitted.

Sour servi Nhen sour se e requirements are specified by the purchase aterial sha
ditional matal- to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following addli-
lurgical, mpanu- tional requirements:

factur mg, es "i’"g Hardness testing
and certifi¢ation

requirements) Hardness testing shall be performed in accordance with the requirements in ASTM A37)0
/ ASTM A1058 on two parts per lot. When only one part is produced, it shall'be hardnes
tested as required. The maximum hardness shall be 35HRC from threexeadings taken i
close proximity.

The material shall be traceable in accordance with ISO 15156-3,/ANSI/NACE MR0175 ajnd

=%

this MDS.
Surface finjsh Finished parts shall be white pickled. Machined surfaces,do‘not require pickling.
Marking The powder blend shall have a unique identity marked{on the powder container and thij

identity shall be recorded and maintained throughott production of the part. The parts
shall be marked to ensure full traceability to heatand heat treatment lot.

Certificatiqn The material manufacturer shall have a quality, system in place (e.g. ISO 9001) accepted|by
the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 apd
shall confirm compliance with this spetification.

The inspection documents shall include the following information:
— MPS identification or MPCR/QTR number used;

— Steel manufacturer;

— Steel melting and:refining practice;

— Solution annedling temperature, holding time and quench medium.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plug the
additional sypplementary requirements for sour service.

TYPE OF M. ! TERIAL: Precipitation-hardened stainless steel

PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY
REQUIREMENT —

Stud, bolts and ASTM A453/A453M |Grade 660 (UNS ClassA,BorD -

nuts S66286)

Scope This MDS defines applicable options and/or requirements that supplement or amend the

referenced standard specification.

Manufacturing Threading of studs, bolts and screws may be done by machining or rolling. Thread rolling
shall be done after heat treatment.

Threads in nuts shall be machined.

Heat treatment Heat treatment shall be carried out after the final hot forming operation.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Impact testing/
Toughness testing

Impact testing shall be carried out at minus 101 °C. The minimum absorbed energy shall be
27 J average and 20 ] single, the lateral expansion shall be 0,38 mm.

Reduction factors for sub-size specimens shall be: 7,5 mm - 5/6 and 5 mm - 2/3.

Proof load testing

Proofload testing shall be according to ASTM A962/A962M and the load shall conform
with ASTM A194/A194M Grade 7.

Hardness testing

Maximum 35 HRC.

Non-destructive
testing

All products shall be 100 % visually examined in all areas of threads, shanks and heads.
Discontinuities shall conform with requirements specified in ASTM F788/F788M for bolts/
studs and ASTM F812 for nuts.

Req—ﬁ’ﬂTalro efects

vveld repalr 1s not permitted.

Sour service (ad-
ditipnal metal-
lurgical, manu-

facturing, testing

and certification
requirements) 2

When sour service requirements are specified by the purchaser, the material shiall conform
to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and thefolloying addi-
tional requirements:

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Surfface treatment

Finished parts shall be white pickled or grit blasted. Machined or rolled surfacep do not

and finish require pickling.

Marking Each bolt and nut shall be marked on the end/head té.ensure full traceability tolheat and
heat treatment lot.

Certification The material manufacturer shall have a quality sSystem in place (e.g. ISO 9001) accepted by

the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 / EN 10204 type
3.1 and shall confirm compliance withthis specification.

The inspection documents shall include the following information:

Heat treatment condition (solution annealing and annealing temperature).

Original material certificate of the bar material.

add

a  |The supplementary suffix “S” shall be uséd-to designate a material delivered in accordance with the NIDS plus the
tional supplementary requirements for sour'service.

TY!E OF MATERIAL: Austenitic stainless steel, type 316 ‘

PRODUCT FORM

STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY

REQUIREMENT

Seamless pipes

ASTM A312/A312M |TP316

Scobe

This MDS defines applicable options and/or requirements that supplement or anend the
referenced standard specification.

Chdmical‘compo-
sitipn

The chemical composition shall conform with UNS S31603 (dual certified 316/3[16L).

Tensile testing

Elongation shall be minimum 35 %

Repair of defects

Weld repair is not permitted.

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certification
requirements) 2

When sour service requirements are specified by the purchaser, the material shall conform
to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following addi-
tional requirements:

Hardness testing

Hardness testing shall be performed in accordance with the requirements in ASTM A370
/ ASTM A1058 on one length of pipe per lot. The maximum hardness shall be 22HRC from
three readings taken in close proximity.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Surface treatmentEinished pipnc shallbe white pir‘lz]or] or hrighf annealed Machined surfaces donot reqt ire
and finish pickling.
Marking The pipes shall be marked to ensure full traceability to heat and heat treatment Idt.

Certificatiqn

The material manufacturer shall have a quality system in place (e.g. ISO 9001)accepted
the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 apd
shall confirm compliance with this specification.

by

The inspection documents shall include the following information:

Heat treatment condition;

Confirmation of conformance to both UNS S31603 and S31600.

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus
additional sypplementary requirements for sour service.

the

TYPE OF MATERIAL: Austenitic stainless steel, type 316

PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY
REQUIREMENT

Welded pipes ASTM A312/A312M |TP316
ASTM A358/A358M |[316 Class1,3,40r5

Scope This MDS defines applicable options and/or requirements that supplement or amend|the
referenced standard.specification.

Chemical cpmpo- |The chemicalcomposition shall conform with UNS S31603 (dual certified 316/316L).

sition

Tensile testing Pipes accopding to ASTM A312/312M: Elongation shall be minimum 35 %

Repair of defects |ASTMLA358/A358M: Weld repair of base material is not permitted.

ASTM A312/A312M: Weld repair is not permitted.

Sour servide (ad-
ditional matal“
lurgical, mpphus

When sour service requirements are specified by the purchaser, the material shall confori to
the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following additignal
requirements:

facturing, (esting
and certification
requirements) @

Hardness testing

Welding procedure qualification testing for manufacturing and any repair welding
shall meet the requirements of ISO 15156-3 / ANSI/NACE MR0175 with a maximum
hardness of 70,8HR 15N or 250HV.

Hardness testing shall be performed on one length of pipe per lot. The maximum
hardness of the base material, HAZ and weld metal shall be 22HRC from three readings
taken in close proximity at each location.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Surface treatment |Finished pipes shall be white pickled or bright annealed. Machined surfaces do not require
and finish pickling.

Marking The pipes shall be marked to ensure full traceability to heat and heat treatment lot.

Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 and
shall confirm compliance with this specification.

The inspection documents shall include the following information:

— Heat treatment condition;

— Confirmation of conformance to both UNS S31603 and S31600.

a2 |The supplementary suffix “S” shall be used to designate a material delivered in accordance with-the NIDS plus the
add|tional supplementary requirements for sour service.

TY!E OF MATERIAL: Austenitic stainless steel, type 316 ‘

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY
REQUIREMENT

[o9

Wrpught fittings |ASTM A403/A403M |WP316 Whor S or WX

Scope This MDS defines applicable options and/or requirements that supplement or]amend the
referenced standard specification.

Chdmical compo- |The chemical composition shall confofim with UNS S31603 (dual certified 316/3[16L).
sitipn

Heqt treatment During heat treatment fittings-shall be placed in such a way as to ensure free|circulation
around each fitting during the fieat treatment process including possible quenchinjg operation.

Tersile testing Elongation shall be minimum 35 %

Non-destructive |Ultrasonic testing is.not‘acceptable as replacement for radiography.
tesging

Repair of defects |Weld repair of,base material is not acceptable.

For repair pf'welds, the requirements for production welding above shall apply tp the repair
WPS. Repairwelds shall be heat treated as per original production weld.

a2 |The supplementary suffix f'S” shall be used to designate a material delivered in accordance with the NIDS plus the
add]tional supplementary réquirements for sour service.
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Sour service (ad- |When sour service requirements are specified by the purchaser, the material shall conform to
ditional metal- the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following additional
lurgical, manu- requirements:

f acturing, testing |y, gy o5 testin
and certification -
requirements)® | — Seamless fittings:

— Production testing shall be performed in accordance with the requirements in
ASTM A370 / ASTM A1058 on one fitting per lot. The maximum hardness shall be
22HRC from three readings taken in close proximity.

— Welded fittings:

— Welding procedure qualification testing for manufacturing and any repair we:iing
shall meet the requirements of ISO 15156-3 / ANSI/NACE MR0175 with a mrakimpum
hardness of 70,8HR 15N or 250HV.

— Production testing shall be performed in accordance with the requirementf in
ASTM A370 / ASTM A1058 on one fitting per lot. The maximdm’hardness of|the
base material, HAZ and weld metal shall be 22HRC from three'readings takeh in
close proximity at each location.

The material shall be traceable in accordance with ISO 15156-3>AANSI/NACE MR0175 pnd
this MDS.

Surface trgatment |Finished fittings shall be white pickled or bright annealed. Machined surfaces do notreqpire
and finish pickling.

Marking The fittings shall be marked to ensure full traceability to heat and heat treatment lot.

Certificatiqn The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted|by
the purchaser.

The inspection documents shall be in accordance with 1ISO 10474 / EN 10204 type 3.1 apd
shall confirm compliance with this specification.

The inspection documents shall include the following information:

— Heat treatment condition;

— Confirmation of confermance to both UNS S31603 and S31600.

a  The supplementary suffix “S” shall be used‘to designate a material delivered in accordance with the MDS plug the
additional sypplementary requirements for seurservice.

TYPE OF M. ! TERIAL: Austerniitic stainless steel, type 316

PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY|RE-
QUIREMENT

Forgings ASTM A182/A182M F316

Scope This MDS defines applicable options and/or requirements that supplement or amend thg

referenced standard specification.

Chemical compo- |The chemical composition shall conform with F316L (dual certified F316/F316L).
sition

Tensile testing Elongation shall be minimum 35 %

Heat treatment Forgings shall be supplied in the solution annealed conditions.

Forgings shall be placed in such a way as to ensure free circulation around each forging
during the heat treatment process including possible quenching operation.

a2  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Non-destructive Visual inspection

testing VT shall be carried out on each forging or bar in accordance with the product standard.

The testing shall be performed after machining, if applicable, and non-machined surfaces
shall be white pickled prior to the testing.

Repair of defects |Weld repair is not permitted.

Sour service (ad- |When sour service requirements are specified by the purchaser, the material shall conform
ditional metal- to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following addi-
lurgical, manu- tional requirements:

facturing, testing [ Iness testin

and certification
requirements) @ Hardness testing shall be performed in accordance with the requirements in ASTM A370
/ ASTM A1058 on one forging per lot. The maximum hardness shall be 22HRC ftffom three
readings taken in close proximity.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Surfface treatment |Finished forgings shall be white pickled or bright annealed. Machined surfaces ¢lo not
and finish require pickling.

Marking The forgings shall be marked to ensure full traceability td heat and heat treatment lot.

Certification The material manufacturer shall have a quality systennin’place (e.g. ISO 9001) alccepted by
the purchaser.

The inspection documents shall be in accordanee‘with ISO 10474 / EN 10204 type 3.1 and
shall confirm compliance with this specificatipn/

The inspection documents shall include thefollowing information:

— Heat treatment condition;

— Confirmation of conformance to’both F316 and F316L.

a  |The supplementary suffix “S” shall be used to designate a material delivered in accordance with the NIDS plus the
add|tional supplementary requirements for sour service.

TY!E OF MATERIAL: Austenitic stainless steel, type 316 ‘

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Plates, sheets, ASTMyA240/A240M |[316

strips

Scobe This MDS defines applicable options and/or requirements that supplement or ainend the

referenced standard specification.

Chdmical compo- |The chemical composition shall conform with UNS S31603 (dual certified 316/3[16L).
sitipn

Non-destructive |Visual inspection
testing

VT shall be carried out on each plate in accordance with the product standard. The testing
shall be performed after machining, if applicable, and non-machined surfaces shall be
cleaned prior to the testing.

Repair of defects |Weld repair is not permitted.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certification
requirements) 2

When sour service requirements are specified by the purchaser, the material shall conform
to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following addi-
tional requirements:

Hardness testing

Hardness testing shall be performed in accordance with the requirements in ASTM A370
/ ASTM A1058 on one plate per lot. The maximum hardness shall be 22HRC from three
readings taken in close proximity.

The material shall be traceable in accordance with ISO 15156- 3/ ANSI/NACE MR0175 and
this MDS.

additional su

Surface tr tmentlEinishad p]afoc’ sheets and ci—ripc shall bo white pir‘lz]or]’ descaled or hrighf annecalad

and finish

Marking The plates, sheets and strips shall be marked to ensure full traceability to heat and héat
treatment lot.

Certificatiqn The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted|by
the purchaser.
The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1, shall
confirm compliance with this specification.
The inspection documents shall include the following information:
— Heat treatment condition;
— Confirmation of conformance to both UNS S31603.ahd UNS S31600.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plug the

pplementary requirements for sour service.

TYPE OF MATERIAL: Austenitic stainless steel, type 316

PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY|RE-
QUIREMENT

Castings ASTM A351/A351M |CF8M, CF3M ASTMA351/A351M
S5,S6
ASTM A703/A703M|S20

Scope This MDS defines-dpplicable options and/or requirements that supplement or amend thg
referenced standard specification.

Extent of tgsting |Tensile tésting is required for each heat and heat treatment lot including any PWHT.

Test sampljng For gastings with a weight of 250 kg or more, the test blocks shall be integrally cast or
gated-onto the casting and shall accompany the castings through all heat treatment opejra-
tions.

During any PWHT the test block shall be tack welded onto the casting.

Non-destryctive |General

testing

For definition and NDT of pilot castings reference is made the general part of this docu-
ment.

Non-machined surfaces shall be cleaned prior to testing.

Visual inspection

Visual testing shall be carried out on each casting in accordance with ANSI/MSS SP-55. The
testing shall be performed after final machining.

Radiographic testing
ASTMA351/A351M supplementary requirement S5 shall apply as amended by this MDS:

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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acceptance criteria shall be in accordance with ASME BPVC VIII, Div. 1, App

Method of radiography of radiography shall be according to ASME BPVCV, Article 2 and

endix 7.

Valve castings shall be examined in the areas as defined by ASME B16.34 for special

class valves and other critical areas as defined by designer. In addition, castings shall be
examined at abrupt changes in sections and at the junctions of risers, gates or feeders

to the castings.

Sketches of the areas to be tested shall be established and agreed with the purchaser.

When random testing (5 %) is specified, minimum one casting of each pattern including

feeder and riser system in any purchase order with the foundry shall be examined.

If defect outside acceptance criteria is detected, two more castings shall be|
if any of these two fails all items represented shall be tested.

Pilot castings shall be radiographed to the extent described above!

Frequency of RT of valve castings shall be according to table below.

tested, and

Frequency of RT based on pressure class and nominal outside diameter:
Pressure class: <300 600 900 211500
Frequency of |Notre- <10” <2’
RT quired
5% = 10" =2
100 % Not appliea- > 20" > 16" >l6”
ble

Non-valve castings: Each casting shall be'examined unless agreed otherwise. Te
be at abrupt changes in sections and@tthe junctions of risers, gates or feeders t

sting shall
D the cast-

ings and other critical areas as defined by designer. Sketches of the areas to be fested shall

be established and agreed.
Liquid penetrant testing

ASTMA351/A351M supplementary requirement S6 shall apply as amended by this MDS:

Testing shall be carried out in accordance with ASME BPVC V, Article 6. Each pil
production casting-shall be tested after final machining at all accessible surface
all accessible ihternal surfaces. Non-machined surfaces shall be white pickled p
testing.

Acceptance criteria shall be according to ASME BPVC VIII, Div. 1, Appendix 7.

bt and
5, including
Fior to the

Rep

air of defects

All major repairs, as defined by ASTM A351/A351M, shall be documented in acc
with"/ASTM A703/A703M S20.2.

The repair welding procedure shall be qualified in accordance with ISO 11970 o
A488/A488M and this MDS:

as used in production;

brdance

r ASTM

Welding procedure shall be qualified on casting or plate of the same cast maferial grade

Testing methodology and acceptance criteria shall be in accordanci

e with the

TEQUITENEnts of this MDSforthe parent matertat:
Weld repairs are not acceptable for castings that leak during pressure testing.

Solution annealing heat treatment is required after all major weld repairs.

If a minor cosmetic repair is required to a semi-finished or finished cast component, heat
treatment may be omitted provided the welding procedure meets all the test requirements

of this data sheet in the as-welded condition.

a

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Sour service (addi-| When sour service requirements are specified by the purchaser, the material shall con-
tional metallur- |form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following
gical, manufac- additional requirements:

turing, testing

PR Hardness testing
and certification _ . . ' .
requirements)@ |— Hardness testing shall be performed in accordance with the requirements in ASTM

A370 / ASTM A1058 on the pilot casting and one casting per lot thereafter. The
maximum hardness shall be 22HRC from three readings taken in close proximity.

— Welding procedure qualification testing for all repair welding on shall meet the

requirements of ISO 15156-3 / ANSI/NACE MR0175 with a maximum hardness of
70 8HR 15N or 250HV.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175.4nd
this MDS.

Surface trgatment |Finished castings shall be white pickled. Machined surfaces do not require pickling.
and finish

Marking The castings shall be marked to ensure full traceability to heat and heat'treatment lot.

Certificatiqn The material manufacturer shall have a quality system in place (e.g. IS0°9001) accepted|by
the purchaser.

The inspection documents shall be in accordance with ISO 10474// EN 10204 type 3.1 apd
shall confirm compliance with this specification.

The inspection documents shall include the following inférmation:

— Heat treatment condition.

a2 The supplementary suffix “S” shall be used to designate a material deliveéred in accordance with the MDS plus| the
additional sypplementary requirements for sour service.

TYPE OF %TERIAL: Austenitic stainless steel, type'316

PRODUCT ¥ORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY|RE-
QUIREMENT
Bars ASTM A276/A276M 316
ASTM A479/A479M 316
Scope This MDS defines-applicable options and/or requirements that supplement or amend the¢

referenced standard specification.

Manufacturing Bars shall be'hot or cold finished cylindrical shaped with maximum diameter of 300 mnj.

Cold finishing shall be restricted to turning, grinding or polishing (singly or in combina
tion);icold drawing or cold forming is not permitted.

Chemical cpmpo- {Fhe chemical composition shall conform with UNS S31603 (dual certified 316/316L).
sition

Heat treat1nent Bars shall be supplied in the solution annealing conditions.

Bars shall be placed In such a way as to ENsSUre [Tee circulation around each cComponent
during the heat treatment process including possible quenching operation.

Tensile testing Where tensile testing in both directions is required by this MDS, all tensile tests shall meet
the specified properties of the referenced standard specification in both directions.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Test sampling

The mid-length of axial (longitudinal) and tangential (transverse) tensile specimens shall
be located at a distance equal to the bar outside diameter or minimum of 100 mm, which-
ever is the smallest from the end of the bar.

The centreline of tensile specimen shall be located at a distance from the bar surface in

accordance with ASTM A370.
l rts man red from bar

For bars with outside diameter = 100 mm intended for machining of valve parts, tensile
testing shall be taken in both the longitudinal and transverse direction.

Non-destructive

Visual inspection

testing

VT shall be carried out on each bar in accordance with the product standard.THe testing
shall be performed after machining, if applicable, and non-machined surfaces$,shall be
cleaned prior to the testing.

NDT (PT) of valve parts manufactured from bar

Inspection of valve parts manufactured from bar shall be accordingto the appli
specification or as specified below.

able valve

100 % penetrant testing of all accessible internal and external surfaces shall be|carried out
in accordance with ASME BPVC V, article 6 or ASTM A961/A961M supplementary require-
ment S56. Acceptance criteria shall be according to ASME'BPVC VIII, Div. 1, appgndix 8. The
testing shall be carried out after machining. Non machined surfaces shall be white pickled
prior to testing.

Repair of defects

Weld repair is not permitted.

Soyr service (ad-
ditlonal metal-
lurgical, manu-
facturing, testing
and certification
requirements)

When sour service requirements are specified by the purchaser, the material shill con-
form to the requirements of the ISO 151567series / ANSI/NACE MR0175 and the[following
additional requirements:

Hardness testing
Hardness testing shall be perfefmed in accordance with the requirements in ASTM A370 /

ASTM A1058 on the end surface of one bar per lot. The maximum hardness shal| be 22HRC
from three readings taken.in close proximity.

The material shall be-traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Surnface treatment

Finished partsishall be white pickled or bright annealed. Machined or peeled suffaces do

and finish not require-pickling.
Marking The bars'shall be marked to ensure full traceability to heat and heat treatment Ipt.
Certification Thematerial manufacturer shall have a quality system in place (e.g. ISO 9001) akccepted by

the\purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 ty
shall confirm compliance with this specification.

pe 3.1 and

The inspection documents shall include the following information:

Heat treatment condition;

Confirmation of conformance to both UNS S31603 and UNS S31600.

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

TYPE OF MATERIAL: Austenitic stainless steel, type 316

PRODUCT FORM

STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-

QUIREMENT

Tubes

TP316

ASTM A269/A269M

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.

Chemical compo- |The chemical composition shall conform with UNS S31603 (dual certified 316/316L).

sition

Extent of testing |Tensile testing shall be carried out for each lot as defined in the standard for mechanical

tests.

Tensile testing

The following acceptance criteria shall apply: Rp0,2 = 205 MPa, Rm = 515 MPa, A = 35 %.

Non-destructive
testing

Welded tubes: non-destructive electric testing is required.

Repair of d

P
fJects

11 P . N
'v‘v'uu I'CpdIl 15 TIOU pCTIIILLCU.

Sour servide (ad-
ditional mqtal-
lurgical, mpinu-
facturing, testing
and certifi¢ation
requirements) 2

When sour service requirements are specified by the purchaser, the material shall confgprm
to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following addli-
tional requirements:

Hardness testing

Hardness testing shall be performed in accordance with the requirements in ASTM A269/
A269M.

The material shall be traceable in accordance with ISO 15156-3,/'ANSI/NACE MRO0175 and
this MDS.

Surface treatment
and finish

Finished tubes shall be white pickled or bright annealed. Machined surfaces do not reqyire
pickling.

Marking

The tubes shall be marked to ensure full traceability(to heat and heat treatment lot.

Certificatiqn

The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted
the purchaser.

The inspection documents shall be in accordance with 1ISO 10474 / EN 10204 type 3.1 apd
shall confirm compliance with this specification.

by

The inspection documents shall include the following information:

Heat treatment condition;

a2 The supplementary suffix “S” shall be used to desighate a material delivered in accordance with the MDS plus
additional sypplementary requirements for sour service.

the

TYPE OF MATERIAL: Austenitic stainless steel, type 316

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY|RE-
QUIREMENT

Studs and bolts |ASTM A320/A320M |B8M Class 1 or 2

Nuts ASTM A194/A194M [8M e

Scope This MDS defines applicable options and/or requirements that supplement or amend the¢

referenced standard specification.

JALL. H

Sour service-tad
ditional metal-
lurgical, manu-
facturing, testing
and certification
requirements) 2

H 4+ afiad L L 4+l 4+ iral-cla-all £,
VVITCIT SUUT STT vV ICC T CUUIT CIITCTIICS AT S PetITIC U Uy CIC PUT CITa STT, U TITAa teT TaT STTATT corrorm

to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following addi-
tional requirements:

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be in accordance with 1ISO 10474 / EN 10204 type 3.1 and
shall confirm compliance with this specification.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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TYPE OF MATERIAL: Austenitic stainless steel, type 304

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Seamless pipes ASTM A312/A312M |TP304

Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.

Chemical compo- |The chemical composition shall conform with UNS S30403 (dual certified 304/304L).

sition

Tensile testing Elongation shall be minimum 35 %

requirements) 3

Repair of defects |Weld repair is not permitted.

Sour service (ad- |When sour service requirements are specified by the purchaser, the material shiall conform
dit‘%nal metal- to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the folloying addi-
lurgical, manu- tional requirements:

facturing, testing | ;. oc testing

and certification

Hardness testing shall be performed in accordance with the requirements in AS§TM A370

/ ASTM A1058 on one length of pipe per lot. The maximtnrhardness shall be 22
three readings taken in close proximity.

HRC from

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE M
this MDS.

R0175 and

Surfface treatment

Finished pipes shall be white pickled or brighf annealed. Machined surfaces do fiot require

and finish pickling.
Marking The pipes shall be marked to ensure full traceability to heat and heat treatmentflot.
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by

the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 ty
shall confirm compliance.with this specification.

The inspection documents shall include the following information:

Heat treatment condition;

Confirmatien of conformance to both UNS S30403 and UNS S30400.

be 3.1 and

add

The supplementary suffix “S”\shall be used to designate a material delivered in accordance with the NIDS plus the
tional supplementary requirements for sour service.

TY!E OF MATERIAL: Austenitic stainless steel, type 304 ‘

PROQDUCTFORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT
Weldéd pipes ASTM A312/A312M |TP304
ASTM A358/A358M (304 Class1,3,40r5
Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.
Chemical compo- |The chemical composition shall conform with UNS S30403 (dual certified 304/304L).
sition

Tensile testing

Pipes according to ASTM A312/312M: Elongation shall be minimum 35 %

Repair of defects

ASTM A358/A358M: Weld repair of base material is not permitted.
ASTM A312/A312M: Weld repair is not permitted.

a

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certification
requirements) 2

When sour service requirements are specified by the purchaser, the material shall conform
to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following addi-
tional requirements:

Hardness testing

Welding procedure qualification testing for manufacturing and any repair welding
shall meet the requirements of ISO 15156-3 / ANSI/NACE MR0175 with a maximum
hardness of 70,8HR 15N or 250HV.

Hardness testing shall be performed on one length of pipe per lot. The maximum
hardness of the base material, HAZ and weld metal shall be 22HRC from three readings

takenin close nroximitv at each location
I 4

|
The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MRO175 and
this MDS.

Surface treatment
and finish

Finished pipes shall be white pickled or bright annealed. Machined surfaces dojhot require
pickling.

Marking

The pipes shall be marked to ensure full traceability to heat and heat tréatment lot.

Certificatiqn

The material manufacturer shall have a quality system in place (e.g. ISO°9001) accepted
the purchaser.

The inspection documents shall be in accordance with ISO 104%4-/ EN 10204 type 3.1 apd
shall confirm compliance with this specification.

by

The inspection documents shall include the following inférmation:

Heat treatment condition;

Confirmation of conformance to both UNS §30403 and UNS S30400.

a2 The supplementary suffix “S” shall be used to designate a material-delivered in accordance with the MDS plus
additional sypplementary requirements for sour service.

the

TYPE OF MATERIAL: Austenitic stainless steel,'type 304

PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY|RE-
QUIREMENT

Wrought fittings |ASTM A403/A403M_) |WP304 Wor S or WX

Scope This MDS definesapplicable options and/or requirements that supplement or amend thg
referenced gtaridard specification.

Chemical cpmpo- |The chemical composition shall conform with UNS S30403 (dual certified 304/304L).

sition

Heat treatment Duting heat treatment fittings shall be placed in such a way as to ensure free circulation

around each fitting during the heat treatment process including possible quenching opgra-
tion.

Tensile testing

Elongation shall be minimum 35 %

Non-destruetive Hitrasonte tcatius ts1ot aLLClJtcl‘U}C asT ClJ}al,ClllCllt fort adiusl ay}x_y.
testing
Repair of defects |Weld repair of base material is not acceptable.

For repair of welds, the requirements for production welding above shall apply to the re-
pair WPS. Repair welds shall be heat treated as per original production weld.

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Sour service (ad- |When sour service requirements are specified by the purchaser, the material shall con-
ditional metal- form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following
lurgical, manu- additional requirements:

facturing, testing

7y Hardness testing
and certification -
requirements) 2 — Seamless fittings:

— Production testing shall be performed in accordance with the requirements in
ASTM A370 / ASTM A1058 on one fitting per lot. The maximum hardness shall be
22HRC from three readings taken in close proximity.

— Welded fittings:

— Welding procedure qualification testing for manufacturing and any.regair welding
shall meet the requirements of ISO 15156-3 / ANSI/NACE MR0175 with p maximum
hardness of 70,8HR 15N or 250HV.

— Production testing shall be performed in accordance with the requjrements in
ASTM A370 / ASTM A1058 on one fitting per lot. TheAimaximum hardness of the
base material, HAZ and weld metal shall be 22HRC from three readirjgs taken in
close proximity at each location.

The material shall be traceable in accordance with ISO £5156-3 / ANSI/NACE MR0175 and
this MDS.

Surfface treatment |Finished fittings shall be white pickled or bright annealed. Machined surfaces dp not re-
and finish quire pickling.

Marking The fittings shall be marked to ensure full fraceability to heat and heat treatmept lot.

Certification The material manufacturer shall have a‘quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be in"accordance with ISO 10474 / EN 10204 type 3.1 and
shall confirm compliance with this specification.

The inspection documents shall include the following information:

— Heat treatment condition;

— Confirmationeficonformance to both UNS S30403 and UNS S30400.

a  |The supplementary suffix “S” shall be used to designate a material delivered in accordance with the NIDS plus the
add|tional supplementary requirements\for sour service.

TY!E OF MATERIALAustenitic stainless steel, type 304

[o9

PRODUCT FORM ", {STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT
Forgings ASTM A182/A182M F304
Scope This MDS defines applicable options and/or requirements that supplement or ajnend the
referenced standard specification. Iln

Chemical compo- |The chemical composition shall conform with F304L (dual certified F304/F304L).
sition

Tensile testing Elongation shall be minimum 35 %

Heat treatment Forgings shall be supplied in the solution annealed conditions.

Forgings shall be placed in such a way as to ensure free circulation around each component
during the heat treatment process including possible quenching operation.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Non-destructive
testing

Visual inspection

VT shall be carried out on each forging or bar in accordance with the product standard.
The testing shall be performed after machining, if applicable, and non-machined surfaces
shall be white pickled prior to the testing.

Repair of defects

Weld repair is not permitted.

Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certification

When sour service requirements are specified by the purchaser, the material shall conform
to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following addi-
tional requirements:

Hardness testing

requirements) @

[=]

Hardness testing shall be performed in accordance with the requirements in ASTM A3
/ ASTM A1058 on one forging per lot. The maximum hardness shall be 22HRC from/thrge
readings taken in close proximity.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACEMR0175 gnd
this MDS.

Surface treatment

Finished forgings shall be white pickled or bright annealed. Machined stirfaces do not

and finish require pickling.
Marking The forgings shall be marked to ensure full traceability to heat arid heat treatment lot.
Certificatign The material manufacturer shall have a quality system in place.fe.g. ISO 9001) accepted|by

the purchaser.

The inspection documents shall be in accordance with4S0 10474 / EN 10204 type 3.1 a
shall confirm compliance with this specification.

hd

The inspection documents shall include the follpwing information:

Heat treatment condition;

Confirmation of conformance to bothhF304 and F304L.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plug
additional sypplementary requirements for sour service.

the

TYPE OF MATERIAL: Austenitic stainless:steel, type 304

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY|RE-
QUIREMENT

Plates, shepts, ASTM A240/AZ40M [304

strips

Scope This/ MBS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.

Chemical cpmpo- _{The chemical composition shall conform with UNS S30403 (dual certified 304/304L).

sition

Non-destructive

Visual inspection

testing

VT shall be carried out on each plate 1n accordance with the product standard. The testing
shall be performed after machining, if applicable, and non-machined surfaces shall be
cleaned prior to the testing.

Repair of defects

Weld repair is not permitted.

a2  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Sour service (ad- |When sour service requirements are specified by the purchaser, the material shall conform
ditional metal- to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following addi-
lurgical, manu- tional requirements:

facturing, testing Hardness testing
and certification

requirements) 2 Hardness testing shall be performed in accordance with the requirements in ASTM A370
/ ASTM A1058 on one plate per lot. The maximum hardness shall be 22HRC from three
readings taken in close proximity.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Surface treatment |Einished plates, sheets and strips shall be white pickled, descaled or bright annealed.

and finish

Marking The plates, sheets and strips shall be marked to ensure full traceability tolheat gnd heat
treatment lot.

Certification The material manufacturer shall have a quality system in place (e.gnlS0 9001) akcepted by
the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 and
shall confirm compliance with this specification.

The inspection documents shall include the following information:

— Heat treatment condition;

— Confirmation of conformance to both UNS.S30403 and UNS S30400.

a  |The supplementary suffix “S” shall be used to designate a material delivered in accordance with the NIDS plus the
add|tional supplementary requirements for sour service.

TY!E OF MATERIAL: Austenitic stainless steel,type 304 ‘

[o9

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT
Castings ASTM A351/A351M/ |CF8, CF3 ASTMA3p1/A351M
S5, S6
ASTM A703/A703M S20
Scope This MDS-defines applicable options and/or requirements that supplement or anend the

referenced standard specification.

Extpent of testing | Tensile testing is required for each heat and heat treatment lot including any PWHT.

Test sampling For castings with a weight of 250 kg or more, the test blocks shall be integrally ¢ast or
gated onto the casting and shall accompany the castings through all heat treatnjent opera-
tions.

During any PWHT the test block shall be tack welded onto the casting.

Non-destructive General
testing

For definition and NDT of pilot castings reference is made the general part of this docu-
ment.

Non-machined surfaces shall be cleaned prior to testing.

Visual inspection

Visual testing shall be carried out on each casting in accordance with ANSI/MSS SP-55. The
testing shall be performed after final machining.

Radiographic testing
ASTMA351/A351M supplementary requirement S5 shall apply as amended by this MDS:

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Method of radiography of radiography shall be according to ASME BPVC V, and
acceptance criteria shall be in accordance with ASME BPVC VII], Div. 1, Appendix 7.

Valve castings shall be examined in the areas as defined by ASME B16.34 for special
class valves and other critical areas as defined by designer. In addition, castings shall be
examined at abrupt changes in sections and at the junctions of risers, gates or feeders

to the castings.

— Sketches of the areas to be tested shall be established and agreed with the purchas

er.

— Whenrandom testing (5 %) is specified, minimum one casting of each pattern including

feeder and riser system in any purchase order with the foundry shall be examined.

— If defect outside acceptance criteria is detected, two more castings shall be tested;
if any of these two fails all items represented shall be tested.

— Pilot castings shall be radiographed to the extent described above.

— Frequency of RT of valve castings shall be according to table below;

Frequency of RT based on pressure class and nominal outside diameter:
Pressure class: <300 600 900 21500
Frequency of RT |Notrequired <10” <2
5% > 10" =2
100 % Not appli- 220" > 16" 26"
cable

Non-valve castings: Each casting shall be examined\uhless agreed otherwise. Testing sha
at abrupt changes in sections and at the junctions of risers, gates or feeders to the cast

hnd

lbe
ngs

and other critical areas as defined by designer. Sketches of the areas to be tested shall be

established and agreed.

Liquid penetrant testing
ASTMA351/A351M supplementary vequirement S6 shall apply as amended by this MDS

duction casting shall be tested after final machining at all accessible surfaces, includin
accessible internal surfaces-Non-machined surfaces shall be white pickled prior to the tes

Testing shall be carried out in-accordance with ASME BPVCV, Article 6. Each pilot and }ro-
i

Acceptance criteria shall be according to ASME BPVC VIIJ, Div. 1, Appendix 7.

all
ing.

Repair of d|

efects

All major repairg; as-defined by ASTM A351/A351M, shall be documented in accordance
with ASTM A703/A703M S20.2.

The repairwelding procedure shall be qualified in accordance with ISO 11970 or ASTM
A488/A488M and this MDS:

— <welding procedure shall be qualified on casting or plate of the same cast material gy
as used in production;

= testing methodology and acceptance criteria shall be in accordance with
requirements of this MDS for the parent material.

ade

the

Weld repairs are not acceptable for castings that leak during pressure testing.

Solution annealing heat treatment is required after all major weld repairs.

If a minor cosmetic repair is required to a semi-finished or finished cast component, heat
treatment may be omitted provided the welding procedure meets all the test requirements

of this data sheet in the as-welded condition.

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Sour service (addi-
tional metallur-
gical, manufac-
turing, testing
and certification
requirements) @

When sour service requirements are specified by the purchaser, the material shall conform
to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following addi-
tional requirements:

Hardness testing

Hardnesstesting shall be performed inaccordance with the requirementsin ASTM A370
/ ASTM A1058 on the pilot casting and one casting per lot thereafter. The maximum
hardness shall be 22HRC from three readings taken in close proximity.

Welding procedure qualification testing for all repair welding on shall meet the

requirements of ISO 15156-3 / ANSI/NACE MR0175 with a maximum hardness of
70,8HR 15N or 250HV

|
The material shall be traceable in accordance with ISO 15156-3 / ANSI/NAGE MR0175 and
this MDS.

Surfface treatment

Finished castings shall be white pickled. Machined surfaces do not require pickling.

and finish
Marking The castings shall be marked to ensure full traceability to heat and’heat treatm¢nt lot.
Certification The material manufacturer shall have a quality system in plaee-(e.g. ISO 9001) akcepted by

the purchaser.

The inspection documents shall be in accordance with\[S@ 10474 / EN 10204 type 3.1 and

shall confirm compliance with this specification.

The inspection documents shall include the follewing information:

Heat treatment condition.

ad

[o9)

2 |The supplementary suffix “S” shall be used to designate a material delivered in accordance with the NMIDS plus the
tional supplementary requirements for sour service.

TYPE OF MATERIAL: Austenitic stainless steel-type 304

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Bars ASTM A276/A276M 304
ASTM A479/A479M 304

Scdpe This MDS.defines applicable options and/or requirements that supplement or athend the
referénced standard specification.

Mapufacturing Bars'shall be hot or cold finished cylindrical shaped with maximum diameter off 300 mm.
Cold finishing shall be restricted to turning, grinding or polishing (singly or in cpmbina-
tion); cold drawing or cold forming is not permitted.

Chemical compo- |The chemical composition shall UNS S30403 conform with UNS S30403 (dual ceftified

sitipn 304/304L).

He:ilt treatment |Bars shall be supplied in the solution annealing conditions.

Bars shall be placed in SUch a way as to ensure (ree circulation around each bar
heat treatment process including possible quenching operation.

during the

Tensile testing

Where tensile testing in both directions is required by this MDS, all tensile tests shall meet
the specified properties of the referenced standard specification in both directions.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Test sampling The mid-length of axial (longitudinal) and tangential (transverse) tensile specimens shall
be located at a distance equal to the bar outside diameter or minimum of 100 mm , which-
ever is the smallest from the end of the bar.

The centreline of tensile specimen shall be located at a distance from the bar surface in
accordance with ASTM A370.

lve parts man red from bar

For bars with outside diameter = 100 mm intended for machining of valve parts, tensile
testing shall be taken in both the longitudinal and transverse direction.

Non-destructive |Visual inspection
testing

VT shall be carried out on each bar in accordance with the product standard. The testin
shall be performed after machining, if applicable, and non-machined surfaces shallbe
cleaned prior to the testing.

NDT (PT) of valve parts manufactured from bar

Inspection of valve parts manufactured from bar shall be according to the applicable vafve
specification or as specified below.

gg

100 % penetrant testing of all accessible internal and external surfaces shall be carriedjout
in accordance with ASME BPVCV, article 6 or ASTM A961/A961M. supplementary requife-
ment S56. Acceptance criteria shall be according to ASME BPYC\V1II, Div. 1, appendix 8. The
testing shall be carried out after machining. Non machined surfaces shall be white pickled

prior to testing.

Repair of defects | Weld repair is not permitted.

ditional metal- form to the requirements of the ISO 15156 serie$\/”/ANSI/NACE MR0175 and the following
lurgical, manu- additional requirements:

facturing, testing Hardness testing

and certification
requiremepts) 2 Hardness testing shall be performed in@ccordance with the requirements in ASTM A370 /
ASTM A1058 on the end surface of.en€ bar per lot. The maximum hardness shall be 22HRC
from three readings taken in close’proximity.

The material shall be traceablejin accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Surface trgatment | Finished parts shall beé.white pickled or bright annealed. Machined or peeled surfaces dp
and finish not require pickling:

Sour servit’ (ad- |When sour service requirements are specified by the purchaser, the material shall con-

Marking The bars shall bé marked to ensure full traceability to heat and heat treatment lot.

Certificati¢n The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted|by
the purchaser.

The inSpection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 apd
shall¢onfirm compliance with this specification.

The inspection documents shall include the following information:

— Heat treatment condition;

— Confirmation of conformance to both UNS S30403 and UNS S30400.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

TYPE OF MATERIAL: Austenitic stainless steel, type 304

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Tubes ASTM A269/A269M |TP304

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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tests.

Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.

Chemical compo- |The chemical composition shall conform with UNS S30403 (dual certified 304/304L).

sition

Extent of testing |Tensile testing shall be carried out for each lot as defined in the standard for mechanical

Tensile testing

The following acceptance criteria shall apply: Rp0,2 = 205 MPa, Rm = 515 MPa, A = 35 %.

Non-destructive
testing

Welded tubes: non-destructive electric testing is required.

Repuirof defects

11 PR . 1
'V‘V,t‘lu Icpdlil 15 TIOU perIntcu.

Sour service (ad-
ditijpnal metal-
lurgical, manu-
facturing, testing
and certification
requirements) @

When sour service requirements are specified by the purchaser, the material sh
to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and thefolloy
tional requirements:

all conform
ving addi-

Hardness testing

Hardness testing shall be performed in accordance with the requirements in AS
A269M.

TM A269/

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE M
this MDS.

RO175 and

Surfface treatment

Finished tubes shall be white pickled or bright annealed. Machined surfaces do

hot require

the purchaser.

The inspection documents shall besih.accordance with ISO 10474 / EN 10204 ty
shall confirm compliance with this specification.

The inspection documents shall'include the following information:

Heat treatment condition;

and finish pickling.
Matking The tubes shall be marked to ensure full traeeability to heat and heat treatment]lot.
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) agcepted by

be 3.1 and

add

2  |The supplementary suffix “S” shall be used to designate a material delivered in accordance with the NIDS plus the
tional supplementary requirements for-seur service.

TY!E OF MATERIAL: Austenitic stainless steel, stabilized grade ‘

PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT
Seamless pipes ASTM A312/A312M |TP321, TP347 - ASTM A31P/A312M S6

Scobe

This MDS defines applicable options and/or requirements that supplement or ainend the

referenced standard specification.

Heqt Treatment

Supplementary requirement S6 applies with the following requirement:

Stabitizatiom reat treatment temperature sitatt be i the range of 815°€to 900

O

Tensile testing

Elongation shall be minimum 35 %

Repair of defects

Weld repair is not permitted.

a

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certification
requirements) 2

When sour service requirements are specified by the purchaser, the material shall conform
to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following addi-
tional requirements:

Hardness testing

Hardness testing shall be performed in accordance with the requirements in ASTM A370
/ ASTM A1058 on one length of pipe per lot. The maximum hardness shall be 22HRC from
three readings taken in close proximity.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Surface treatment | Einished pipes shall be white pickled or bright annealed-Machined surfaces donotreguire
and finish pickling.

Marking The pipes shall be marked to ensure full traceability to heat and heat treatment Idt.
Certificatiqn The material manufacturer shall have a quality system in place (e.g. ISO 9001)accepted|by

the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 apd
shall confirm compliance with this specification.

The inspection documents shall include the following information:
Heat treatment condition.

a2  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus
additional sypplementary requirements for sour service.

the

TYPE OF MATERIAL: Austenitic stainless steel, stabilized grade

PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY|RE-
QUIREMENT

Welded pipes ASTM A312/A312M |TP321, TP347 - ASTM A312/A312NM S6

ASTM A358/A358M |321, 347 Class1,3,4o0r5 ASTM A358/A358N1 S5

Scope This MDS defines applicable options and/or requirements that supplement or amend|the

referenced standard specification.

Heat Treatment

Supplementary requirement ASTM A312/A312M S6 or ASTM A358/A358M S5 apply with
the following requirement:

Stabilization heat treatment temperature shall be in the range of 815 °C to 900 °C.

Tensile testing

Elongatioh,shall be minimum 35 %

Repair of defects

ASTMyA312/A312M: Weld repair is not permitted.
ASTM A358/A358M: Weld repair of base material is not permitted.

Repair welds shall be heat treated as per original production weld.

Sour servide (ad-
ditional mqtal-

When sour service requirements are specified by the purchaser, the material shall confori to
the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following additiﬁlal

lurgical, manu-
facturing, testing
and certification
requirements) 2

requirements:

Hardness testing

Production hardness testing shall be performed on one length of pipe per lot. The maximum
hardness of the base material, HAZ and weld metal shall be 22HRC from three readings taken
in close proximity at each location.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Surface treatment
and finish

Finished pipes shall be white pickled or bright annealed. Machined surfaces do not require
pickling.

Marking

The pipes shall be marked to ensure full traceability to heat and heat treatment lot.

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 and
shall confirm compliance with this specification.

The inspection documents shall include the following information:

Heat treatment condition.

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

TYRE OF MATERIAL: Austenitic stainless steel, stabilized grade

PRODUCT FORM | STANDARD GRADE ACCEPTANCE CLASS % SUPPLEMENTARY RE-
QUIREMENT
Wrpught fittings |ASTM A403/A403M |WP321, WP347 Wor S or WX ASTM A40B/A403M S2
Scope This MDS defines applicable options and/or requiremernts)that supplement orjamend the
referenced standard specification.
Heqt treatment Supplementary requirement ASTM A403/A403M S2shall apply.

During heat treatment fittings shall be placed-imsuch a way as to ensure free
around each fitting during the heat treatmentprocess including quenching opet

circulation
ation.

Tersile testing

Elongation shall be minimum 35 %

requirements) @

Non-destructive |Ultrasonic testing is not acceptable asgeplacement for radiography.
tesging
Repair of defects |Weld repair of base material is ndt'acceptable.
For repair of welds, the requirements for production welding above shall apply tp the repair
WPS. Repair welds shall bé heat treated as per original production weld.
Sour service (ad- |When sour service requirements are specified by the purchaser, the material shal] conform to
dit%nal metal- the requirements pf'the ISO 15156 series / ANSI/NACE MR0175 and the following additional
lurgical, manu- requirements:
facturing, testing [, jne testing
and certification

Seamless fittings:

Production testing shall be performed in accordance with the requirements in
/ ASTM A1058 on one fitting per lot. The maximum hardness shall be 22HRC
readings taken in close proximity.

Welded fittings:

Production testing shall be performed in accordance with the requirements in
/ ASTM A1058 on one fitting per lot. The maximum hardness of the base materi
weld metal shall be 22HRC from three readings taken in close proximity at eachl

ASTM A370
from three

ASTM A370
al, HAZ and
location.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE

£l AV anYel

l\f[R0175 and

CIITS VI D O,

Surface treatment

Finished fittings shall be white pickled or bright annealed. Machined surfaces do

notrequire

and finish pickling.
Marking The fittings shall be marked to ensure full traceability to heat and heat treatment lot.
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by

the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 and

shall confirm compliance with this specification.

The inspection documents shall include the following information:

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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| — Heat treatment condition.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

TYPE OF MATERIAL: Austenitic stainless steel, stabilized grade

PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Forgings ASTM A182/A182M F321, F347 - ASTM A182/A182MS10

Scope This MDS defines applicable options and/or requirements that supplement or aménd-thg

referenced standard specification.
Heat treatment Supplementary requirement ASTM A182/A182M S10 shall apply.

Forgings shall be placed in such a way as to ensure free circulation around-each comporent
during the heat treatment process including quenching operation.

Tensile testing Elongation shall be minimum 35 %.
Non-destryctive |Visual inspection
testing

VT shall be carried out on each forging or bar in accordance.with the product standard.
The testing shall be performed after machining, if applieable, and non-machined surfacg¢
shall be white pickled prior to the testing.

v

Repair of defects |Weld repair is not permitted.

Sour servide (ad- |When sour service requirements are specified-by the purchaser, the material shall confprm
ditional mgtal- to the requirements of the ISO 15156 seriesy/"ANSI/NACE MR0175 and the following adgli-
lurgical, mpanu- tional requirements:
facturing, festing |, e testing
and certifigation
requirements) 2 Production testing shall be performed in accordance with the requirements in ASTM A370
/ ASTM A1058 on one fitting per lot. The maximum hardness of the base material, HAZ pnd
weld metal shall be 22HRC from three readings taken in close proximity at each location.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 gnd
this MDS.

Surface treatment |Finished forgings shall be white pickled or bright annealed. Machined surfaces do not
and finish require pickling!

Marking The forgings shall be marked to ensure full traceability to heat and heat treatment lot.

Certificatiqn The material' manufacturer shall have a quality system in place (e.g. ISO 9001) accepted|by
the purchaser.

The,inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 apd
shall confirm compliance with this specification.

The inspection documents shall include the following information:

— Heat treatment condition.

a2 The supplementary sulllx -5  shall be used to designate a material delivered 1n accordance with the MDS plus the
additional supplementary requirements for sour service.

TYPE OF MATERIAL: Austenitic stainless steel, stabilized grade

PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Plates, sheets, ASTM A240/A240M |321, 347 - -
strips

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Scope

This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.

Heat Treatment

Following annealing, a stabilization heat treatment shall be carried out in the temperature
range of 815 °C to 900 °C.

Non-destructive
testing

Visual inspection

VT shall be carried out on each plate in accordance with the product standard. The testing
shall be performed after machining, if applicable, and non-machined surfaces shall be
cleaned prior to the testing.

and certification
requirements) 2

Repair of defects |Weld repair is not permitted.

Sourservice (ad- | When sour service requirements are speciiied by the purcnaser, the materialshall conform
ditijpnal metal- to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the folloyving addi-
lurgical, manu- tional requirements:

facturing, testing |y .4, in

Production testing shall be performed in accordance with the requitéments in ASTM A370
/ ASTM A1058 on one fitting per lot. The maximum hardness of the’base materipl, HAZ and
weld metal shall be 22HRC from three readings taken in closg proximity at each{location.

The material shall be traceable in accordance with ISO 15156- 3/ ANSI/NACE MR0175 and
this MDS.

Surfface treatment
and finish

Finished plates shall be white pickled, descaled or bright annealed.

Marking The plates, sheets and strips shall be markedto.ensure full traceability to heat dnd heat
treatment lot.
Certification The material manufacturer shall have a‘quality system in place (e.g. ISO 9001) akccepted by

the purchaser.

The inspection documents shall be il accordance with ISO 10474 / EN 10204 type 3.1, shall
confirm compliance with this.spetification.

The inspection documents.shall include the following information:

Heat treatment condition.

add

2 |The supplementary suffix “S” shall be-used to designate a material delivered in accordance with the NIDS plus the
tional supplementary requirements for_sour service.

TY!E OF MATERIAL: Austenitic stainless steel, stabilized grade

PRODUCT FORM STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT
Cadtings ASTM A351/A351M |CF8C - ASTMA351/A351M S5,
S6,S33
ASTM A703/A703M S20
Scope This MDS defines applicable options and/or requirements that supplement or anend the

referenced standard specification.

Heat Treatment

ASTMA351/A351M supplementary requirement S33 shall apply.

Extent of testing

Tensile testing is required for each heat and heat treatment lot including any PWHT.

Test sampling

For castings with a weight of 250 kg or more, the test blocks shall be integrally cast or
gated onto the casting and shall accompany the castings through all heat treatment opera-
tions.

During any PWHT the test block shall be tack welded onto the casting.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Non-destructive
testing

General

For definition and NDT of pilot castings reference is made the general part of this docu-
ment.

Non-machined surfaces shall be cleaned prior to testing.

Visual inspection

Visual testing shall be carried out on each casting in accordance with ANSI/MSS SP-55. The
testing shall be performed after final machining.

Radiographic testing

ASTMA351/A35TM supplementary requirement 5o shall apply as amended by this MDS
— Method of radiography of radiography shall be according to ASME BPVCV, Arti¢le.2 pnd
acceptance criteria shall be in accordance with ASME BPVC VIII, Div. 1, Appéndix 7.

— Valve castings shall be examined in the areas as defined by ASME B16.34 for special
class valves and other critical areas as defined by designer. In additigh, ¢astings shall be
examined at abrupt changes in sections and at the junctions of risers, gates or feeders
to the castings.

— Sketches of the areas to be tested shall be established and agreed with the purchasr.

— Whenrandom testing (5 %) is specified, minimum one casting of each pattern including
feeder and riser system in any purchase order with the foundry shall be examined.

— If defect outside acceptance criteria is detected{tiw6 more castings shall be tested, pnd
if any of these two fails all items represented shall be tested.

— Pilot castings shall be radiographed to thezextent described above.

— Frequency of RT of valve castings shall be according to table below.

Frequency of RT based on pressure‘lass and nominal outside diameter:
Pressure class: <300 600 900 21500
Frequency of RT |Notrequired <10” <2
5% >10” 22"
100 % Not appli- > 20" > 16" 26"
cable

Non-valve castings:*Each casting shall be examined unless agreed otherwise. Testing shall
be at abrupt changes in sections and at the junctions of risers, gates or feeders to the ca$t-
ings and other-critical areas as defined by designer. Sketches of the areas to be tested slall
be establishéd and agreed.

Liquid penetrant testing
ASTMA351/A351M supplementary requirement S6 shall apply as amended by this MDS

Testing shall be carried out in accordance with ASME BPVCV, Article 6. Each pilot and
production casting shall be tested after final machining at all accessible surfaces, including
all accessible internal surfaces. Non-machined surfaces shall be white pickled prior to tTe

i dei
LCotLlS.

Acceptance criteria shall be according to ASME BPVC VIII, Div. 1, Appendix 7.

Repair of defects

All major repairs, as defined by ASTM A351/A351M, shall be documented in accordance
with ASTM A703/A703M S20.2.

The repair welding procedure shall be qualified in accordance with ISO 11970 or ASTM
A488/A488M and this MDS:

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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— Welding procedure shall be qualified on casting or plate of the same cast material grade
as used in production;

— Testing methodology and acceptance criteria shall be in accordance with the
requirements of this MDS for the parent material.

Weld repairs are not acceptable for castings that leak during pressure testing.

Solution annealing heat treatment is required after all major weld repairs.

If a minor cosmetic repair is required to a semi-finished or finished cast component, heat
treatment may be omitted provided the welding procedure meets all the test requirements
of this data sheet in the as-welded condition.

Sour service (ad- |When sour service requirements are specified by the purchaser, the material'shiall conform
ditijonal metal- to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the-folloying addi-
lurgical, manu- tional requirements:

fac "r’"!!'_tes‘{'"g Hardness testing
and certification

requirements) 2 Production testing shall be performed in accordance with the requirements in ASTM A370
/ ASTM A1058 on one fitting per lot. The maximum hardness 6fthe base materipl, HAZ and
weld metal shall be 22HRC from three readings taken in close'proximity at each|location.

The material shall be traceable in accordance with ISO ¥5156-3 / ANSI/NACE MRO0175 and
this MDS.

Surfface treatment |Finished castings shall be white pickled. Machined surfaces do not require pickling.
and finish

Marking The castings shall be marked to ensure full traceability to heat and heat treatm¢nt lot.

Certification The material manufacturer shall have aqquality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be iraccordance with ISO 10474 / EN 10204 type 3.1 and
shall confirm compliance with this specification.

The inspection documents shall include the following information:

— Heat treatment condition.

a  |The supplementary suffix “S” shall be used'to designate a material delivered in accordance with the NMDS plus the
add|tional supplementary requirements fof sour service.

TYPE OF MATERIAL: Austenitic stainless steel, stabilized grade

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT
Bars ASTM A276/A276M 321,347 - -
ASTM A479/A479M 321,347 - -
Scdpe This MDS defines applicable options and/or requirements that supplement or amnend the
referenced standard specification.

Manufacturing Bars shall be hot or cold finished cylindrical shaped with maximum diameter of 300 mm.

Cold finishing shall be restricted to turning, grinding or polishing (singly or in combina-
tion); cold drawing or cold forming is not permitted.

Heat treatment  |Bars shall be supplied in the solution annealing conditions.
Stabilization heat treatment temperature shall be in the range of 815 °C to 900 °C.

Bars shall be placed in such a way as to ensure free circulation around each component during
the heat treatment process including possible quenching operation.

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Tensile testing Where tensile testing in both directions is required by this MDS, all tensile tests shall meet
the specified properties of the referenced standard specification in both directions.

Elongation shall be minimum 35 %.

Test sampling The mid-length of axial (longitudinal) and tangential (transverse) tensile specimens shall
be located at a distance equal to the bar outside diameter or minimum of 100 mm, which-
ever is the smallest from the end of the bar.

The centreline of tensile specimen shall be located at a distance from the bar surface in
accordance with ASTM A370.

Valve parts manufactured from bar

For bars with outside diameter = 100 mm intended for machining of valve parts, tensile
testing shall be taken in both the longitudinal and transverse direction.

Non-destryctive |Visual inspection
testing

VT shall be carried out on each bar in accordance with the product standard. The testin
shall be performed after machining, if applicable, and non-machined surfaces shall be
cleaned prior to the testing.

NDT (PT) of valve parts manufactured from bar

100 % penetrant testing to ASME BPVC YV, article 6 shall apply to7all finished parts. The
testing shall be carried out after machining. Non-machined surfaces shall be white pick]ed
prior to testing. All accessible external and internal surfaces-shall be examined. The ac-
ceptance criteria shall be ASME BPVC VIII, Div. 1, appendix 8.

Repair of defects | Weld repair is not permitted.

s}

ditional metal- form to the requirements of the ISO 15156 serjies / ANSI/NACE MR0175 and the following
lurgical, manu- additional requirements:
facturing, testing Hardness testing
and certification

requiremejts) Production testing shall be performed in accordance with the requirements in ASTM A370
/ ASTM A1058 on one fitting perdét) The maximum hardness of the base material, HAZ gnd
weld metal shall be 22HRC froni-three readings taken in close proximity at each location.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Surface trgatment |Finished parts shall be‘white pickled or bright annealed. Machined or peeled surfaces dp
and finish not require pickling.

Sour servi«t’ (ad- |When sour service requirements are specified by.the purchaser, the material shall con-

Marking The bars shallbe.marked to ensure full traceability to heat and heat treatment lot.

Certificati¢n The materialmanufacturer shall have a quality system in place (e.g. ISO 9001) accepted|by
the purchaser.

Thednspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 apd
shallconfirm compliance with this specification.

The inspection documents shall include the following information:

— Heat treatment condition.

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus|the
additional supplementary requirements for sour service.

TYPE OF MATERIAL: Austenitic stainless steel, stabilized grade

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT
Tubes ASTM A269/A269M |TP321, TP347 - ASTM A269/A269M S3

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Scope

This MDS defines applicable options and/or requirements that supplement or amend the

referenced standard specification.

Heat Treatment

Supplementary requirement ASTM A269/A269M S3 shall apply with stabilization heat

treatment carried out in the temperature range of 815 °C to 900 °C.

Tensile testing

The following acceptance criteria shall apply: Rp0,2 = 207 MPa; Rm = 517 MPa ;

A =35 %.

Extent of testing

Tensile testing shall be carried out for each lot as defined in the standard for mechanical

tests.

Non-destructive
testing

Welded tubes: non-destructive electric testing is required.

Repuairofdefects

A tred . £ PR . 1
Wl TCpPdIl OI'DAasST IIIAatClidl 15 TIOU PETITITLLCd.

For repair of welds, the requirements for production welding above shall applyt
WPS. Repair welds shall be heat treated as per original production welds

p the repair

requirements) @

Production hardness testing shall be performed in accordance with the require
ASTM A269/A269M.

Sour service (ad- |When sour service requirements are specified by the purchaser, the mateérial shill conform
dit%nal metal- to the requirements of the ISO 15156 series / ANSI/NACE MR0175-and the folloyving addi-
lurgical, manu- tional requirements:

facturing, testing |y, inegq testing

and certification

ments in

The material shall be traceable in accordance with IS® 15156-3 / ANSI/NACE M
this MDS.

RO175 and

the purchaser.

The inspection documents shall'be in accordance with ISO 10474 / EN 10204 ty
shall confirm compliance with this specification.

The inspection documents shall include the following information:
Heat treatment condition.

Surfface treatment |Finished tubes shall be white pickled or bright ahnealed. Machined surfaces do hot require
and finish pickling.

Martking The tubes shall be marked to ensure full traceability to heat and heat treatment{lot.
Certification The material manufacturer shall haye'a quality system in place (e.g. ISO 9001) agcepted by

pe 3.1 and

ad

[=8

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the NIDS plus the
tional supplementary requirements'for sour service.

TY!E OF MATERIAL: Austenitic stainless steel, stabilized grade ‘

PRODUCT FORM... |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT
Se4mless pipes ASTM A312/A312M |TP321H, TP347H - ASTM A31P/A312M S6

This MDS defines applicable options and/or requirements that supplement or a
referenced standard specification

C=<0,08%

Scorre

Chemical Compo-
sition

rrlend the

Heat Treatment |Supplementary requirement S6 applies with the following requirement:

Stabilization heat treatment temperature shall be in the range of 815 °C to 900 °C.

Tensile testing Elongation shall be minimum 35 %

Repair of defects

a

Weld repair is not permitted.

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certification
requirements) 2

When sour service requirements are specified by the purchaser, the material shall conform
to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following addi-
tional requirements:

Hardness testing

Production hardness testing shall be performed in accordance with the requirements in
ASTM A370 / ASTM A1058 on one length of pipe per lot. The maximum hardness shall be
22HRC from three readings taken in close proximity.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Surface treatmentEinished pipoc shallbe white pirlz]nﬂ or hrighf annealed Machined surfaces donot reqt ire
and finish pickling.
Marking The pipes shall be marked to ensure full traceability to heat and heat treatment Idt.

Certificatiqn

The material manufacturer shall have a quality system in place (e.g. ISO 9001)accepted
the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 and
shall confirm compliance with this specification.

by

The inspection documents shall include the following information:

Heat treatment condition;

Chemical composition

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus
additional sypplementary requirements for sour service.

the

TYPE OF MATERIAL: Austenitic stainless steel, stabilized-grade

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY|RE-
QUIREMENT

Welded pipes ASTM A312/A312M | TP321H; TP347H - ASTM A312/A312M S6

ASTM A358/A358M |[321H, 347H Class1,3,40r5 ASTM A358/A358NI S5

Scope This MDS defines applicable options and/or requirements that supplement or amend|the

referenced standard.specification.

Chemical Cpmpo-
sition

C=<0,08%

Heat Treatment

Supplemeritary requirement ASTM A312/A312M S6 or ASTM A358/A358M S5 apply withthe

following requirement:

Stabilization heat treatment temperature shall be in the range of 815 °C to 900 °C.

Tensile testing

Elongation shall be minimum 35 %

Repair of defects

Weld repair of base material is not permitted.

bair

For repair of welds, the requirements for production welding ahove shall apply to the re
WPS. Repair welds shall be heat treated as per original production weld.

Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certification
requirements) 2

When sour service requirements are specified by the purchaser, the material shall conform to
the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following additional
requirements:

Hardness testing

Production hardness testing shall be performed on one length of pipe per lot. The maximum
hardness of the base material, HAZ and weld metal shall be 22HRC from three readings taken
in close proximity at each location.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

194

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=5adfa6c3be83c6b6a1a5a02ef46ed53c

1SO 13703-2:2023(E)

Surface treatment

Finished pipes shall be white pickled or bright annealed. Machined surfaces do not require

and finish pickling.
Marking The pipes shall be marked to ensure full traceability to heat and heat treatment lot.
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by

the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 and
shall confirm compliance with this specification.

The inspection documents shall include the following information:

Heat treatment condition;

Chemical composition

ad

[o9

a2 |The supplementary suffix “S” shall be used to designate a material delivered in accordance with-the NIDS plus the
tional supplementary requirements for sour service.

TY!E OF MATERIAL: Austenitic stainless steel, stabilized grade ‘

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Wrpught fittings |ASTM A403/A403M |WP321H, WP347H Whr S or WX ASTM A40B/A403M S2

Scope This MDS defines applicable options and/or requirements that supplement or]amend the

referenced standard specification.

Chdmical Compo-
sitipn

C=<0,08%

Heqt treatment

Supplementary requirement ASTM A403/A403M S2 shall apply.

During heat treatment fittings shall be placed in such a way as to ensure free|circulation
around each fitting duringthe heat treatment process including quenching operation.

Tensile testing

Elongation shall be mihimum 35 %

requirements) @

Non-destructive |Ultrasonic testing\isinot acceptable as replacement for radiography.
testing
Repair of defects |Weld repairofbase material is not acceptable.
For repairof welds, the requirements for production welding above shall apply tp the repair
WPS.Repair welds shall be heat treated as per original production weld.
Sour service (ad- |When sour service requirements are specified by the purchaser, the material shal| conform to
ditipnal metal- the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the followinp additional
lurgical, manu- fequirements:
facturing, testing | .., in
and certification

Seamless fittings:

Production testing shall be performed in accordance with the requjrements in

Q7o L ACQT

ss shall be

A_AdO-Q ot T o1 ) . 1 ]
I'ivVi A1UJ0 UIl UIIT 1ll,l,llls PCI TUL., TIIC IIIdATIITUIIT ITdl Ul

22HRC from three readings taken in close proximity.
Welded fittings:

AQIDONA A
AO1TNI AO7VU / no

Production testing shall be performed in accordance with the requirements in
ASTM A370 / ASTM A1058 on one fitting per lot. The maximum hardness of the
base material, HAZ and weld metal shall be 22HRC from three readings taken in
close proximity at each location.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Surface treatment |Finished fittings shall be white pickled or bright annealed. Machined surfaces do not require
and finish pickling.

Marking The fittings shall be marked to ensure full traceability to heat and heat treatment lot.

Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 and
shall confirm compliance with this specification.

The inspection documents shall include the following information:

— Heat treatment condition

— Chemical composition.

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS)plug the
additional sypplementary requirements for sour service.

TYPE OF M, ! TERIAL: Austenitic stainless steel, stabilized grade

PRODUCT FORM  |STANDARD GRADE ACCEPTANCE C€LASS |SUPPLEMENTARY|RE-
QUIREMENT

Forgings ASTM A182/A182M F321H, F347H - ASTM A182/A182MS10

Scope This MDS defines applicable options and/or requirentents that supplement or amend thg

referenced standard specification.
Chemical Cpmpo- |[C<0,08%

sition
Heat treatment Supplementary requirement ASTM A182/A182M S10 shall apply.

Forgings shall be placed in such a way'as to ensure free circulation around each comporent
during the heat treatment processiincluding quenching operation.

Tensile testing Elongation shall be minimum@35 %

Non-destructive Visual inspection

testing VT shall be carried out'on each forging or bar in accordance with the product standard.

The testing shall bé performed after machining, if applicable, and non-machined surfac¢
shall be white pickled prior to the testing.

2}

Repair of defects |Weld repair.is.not permitted.

Sour servide (ad- |When sour'sérvice requirements are specified by the purchaser, the material shall confprm
ditional mqtal- to theqequirements of the ISO 15156 series / ANSI/NACE MR0175 and the following adgli-
lurgical, mginu- tionalréquirements:

facturing,_ est‘ing n in
and certifi¢ation
requirements) 2 «-{Production hardness testing shall be performed in accordance with the requirements i

ASTM A370 / ASTM A1058 on one forging per lot. The maximum hardness shall be 22HRC
from three readings taken in close proximity.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Surface treatment |Finished forgings shall be white pickled or bright annealed. Machined surfaces do not
and finish require pickling.

Marking The forgings shall be marked to ensure full traceability to heat and heat treatment lot.

a2  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 and
shall confirm compliance with this specification.

The inspection documents shall include the following information:

Heat treatment condition

Chemical composition

a

add

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the

tional supplementary requirements for sour service

siti

TY!E OF MATERIAL: Austenitic stainless steel, stabilized grade ‘
PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Plates, sheets, ASTM A240/A240M |321H, 347H - -

strips

Scobe This MDS defines applicable options and/or requirements that supplement or ainend the
referenced standard specification.

Chdmical Compo- |C<0,08%

bn

Hed

t Treatment

Following annealing, a stabilization heat treatment shall be carried out in the tgmperature
range of 815 °C to 900 °C.

Non-destructive |Visual inspection

tesfing VT shall be carried out on each*plate in accordance with the product standard. The testing
shall be performed after machining, if applicable, and non-machined surfaces shall be
cleaned prior to the testing.

Repair of defects |Weld repair is not petriritted.

Sour service (ad- |When sour service fequirements are specified by the purchaser, the material shiall conform

ditijpnal metal- to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the folloyving addi-

lurgical, manu- tional requiréements:

facturing, testing [, .. s tdsting

and certification

requirements) 2

ments in
22HRC

Production hardness testing shall be performed in accordance with the require
ASTM A370 / ASTM A1058 on one plate per lot. The maximum hardness shall bg
from three readings taken in close proximity.

The material shall be traceable in accordance with ISO 15156- 3/ ANSI/NACE M
this MDS.

RO175 and

Surfface treatment

Finished plates shall be white pickled, descaled or bright annealed.

and finish

Ma ~ln'n3 The p]afﬂc’ sheets and strips shallbe marked toensurefull frar‘nc\]'\ilify to-heatdnd heat
treatment lot.

Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by

the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1, shall
confirm compliance with this specification.

The inspection documents shall include the following information:
Heat treatment condition

Chemical composition

a

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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TYPE OF MATERIAL: Austenitic stainless steel, stabilized grade

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Bars ASTM A479/A479M 321H, 347H - -

Scope This MDS defines applicable options and/or requirements that supplement or amend the

referenced standard specification.

Manufacturing—Barsshattbehotorcotdfimistred cytimdricat straped-with meximmumrdiamreter of 366mm.

Cold finishing shall be restricted to turning, grinding or polishing (singly or in combina
tion); cold drawing or cold forming is not permitted.

Chemical ompo- |C<0,08%
sition
Heat treatinent |Bars shall be supplied in the solution annealing conditions.

Stabilization heat treatment temperature shall be in the range of 815 °C to 900 °C.

Bars shall be placed in such a way as to ensure free circulation aréund each component dut
the heat treatment process including possible quenching operation.

ing

Tensile tesfing Where tensile testing in both directions is required by this MDS, all tensile tests shall meet
the specified properties of the referenced standard spécification in both directions.
Elongation shall be minimum 35 %.

Test sampling The mid-length of axial (longitudinal) and tangential (transverse) tensile specimens shgll

be located at a distance equal to the bar outside’diameter or minimum of 100 mm, whic
ever is the smallest from the end of the bay:

The centreline of tensile specimen shall’be located at a distance from the bar surface in
accordance with ASTM A370.

Valve parts manufactured from bar

For bars with outside diameter’=z 100 mm intended for machining of valve parts, tensile
testing shall be taken in beth the longitudinal and transverse direction.

Visual inspection
VT shall be carried.ouit on each bar in accordance with the product standard. The testin

shall be performed after machining, if applicable, and non-machined surfaces shall be
cleaned priorito/the testing.

NDT (PT)ofvalve parts manufactured from bar

100 % penetrant testing to ASME BPVC YV, article 6 shall apply to all finished parts. The
testing shall be carried out after machining. Non-machined surfaces shall be white pick
prior to testing. All accessible external and internal surfaces shall be examined. The ac-
ceptance criteria shall be ASME BPVC VIII, Div. 1, appendix 8.

Weld repair is not permitted.

Non-destriyctive
testing

8)°)

Repair of defects
Sour servide {ad

Whon csour servica ranvnramnnfe ara cnnruF-ar] hn thao r\nrr]f\qonv tho matorial chall con

ditional metal-
lurgical, manu-

form to the requlrements of the ISO 15156 series /ANSI/NACE MR0175 and the following
additional requirements:

facturing, testing
and certification
requirements)

Hardness testing

Production hardness testing shall be performed in accordance with the requirements in
ASTM A370 / ASTM A1058 on the end surface of one bar per lot. The maximum hardness
shall be 22HRC from three readings taken in close proximity.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

a

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Surface treatment|Finished parts shall be white pickled or bright annealed. Machined or peeled surfaces do
and finish not require pickling.

Marking The bars shall be marked to ensure full traceability to heat and heat treatment lot.

Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 and
shall confirm compliance with this specification.

The inspection documents shall include the following information:

— Heat treatment condition

— Chemical composition

a | The supplementary suffix “S” shall be used to designate a material delivered in accordance witlrthe MDS plus the
addjitional supplementary requirements for sour service.

TY!E OF MATERIAL: Austenitic stainless steel, 200-series

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Forgings ASTM A182/A182M FXM-19 (UNS S20910) | 4 -

Scope This MDS defines applicable options and/ox requirements that supplement or ajnend the

referenced standard specification.

Heqt treatment Forgings shall be placed in such a way@s to ensure free circulation around each{component
during the heat treatment process ineluding quenching operation.

Non-destructive Visual inspection

tesfing VT shall be carried out on each forging or bar in accordance with the product sthndard.

The testing shall be performed after machining, if applicable, and non-machined surfaces
shall be white pickled prior to the testing.

Repair of defects | Weld repair is notpermitted.

ditipnal metal- to the requireéments of the ISO 15156 series / ANSI/NACE MR0175 and the folloyving addi-
lurgical, manu- tional reguirements:
facfuring, testing |, e testing
and certification

requirements) 2 Preduction hardness testing shall be performed in accordance with the requirements in
ASTM A370 / ASTM A1058 on one forging per lot. The maximum hardness shall{be 35HRC
from three readings taken in close proximity.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Surface treatment |Finished forgings shall be white pickled or bright annealed. Machined surfaces ¢lo not
and finish require pickling.

SOI}E service (ad- |When sour service requirements are specified by the purchaser, the material shjall conform

MarRing The forgings shall be marked to ensure rull traceapility to neat and neat treatment lot.

Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 and
shall confirm compliance with this specification.

The inspection documents shall include the following information:

— Heat treatment condition

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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TYPE OF MATERIAL: Austenitic stainless steel, 200-series

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT
Forgings ASTM A276/A276M FXM-19 (UNSS20910) |- -
ASTM A479/A479M
Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.
Manufacturing Bars shall be hot finished cylindrical shaped with maximum diameter of 300 mm
Heat treatipent Bars shall be placed in such a way as to ensure free circulation around each componént

during the heat treatment process including quenching operation.

Tensile testing Where tensile testing in both directions is required by this MDS, all tensile tests shall nfeet
the specified properties of the referenced standard specification in both direetions.
Test sampling The mid-length of axial (longitudinal) and tangential (transverse) tensile'specimens shall

be located at a distance equal to the bar outside diameter or minimum of*100 mm, which-
ever is the smallest from the end of the bar.

The centreline of tensile specimen shall be located at a distancefsom the bar surface in
accordance with ASTM A370.

Valve parts manufactured from bar

For bars with outside diameter = 100 mm intended for machining of valve parts, tensile
testing shall be taken in both the longitudinal and.transverse direction.

Non-destruyctive
testing

Visual inspection
VT shall be carried out on each bar in accoxdance with the product standard. The testinjg

shall be performed after machining, if applicable, and non-machined surfaces shall be
cleaned prior to the testing.

NDT (PT) of valve parts manufactured from bar

100 % penetrant testing to ASME BPVC V, article 6 shall apply to all finished parts. The
testing shall be carried out after machining. Non-machined surfaces shall be white pick
prior to testing. All accessible external and internal surfaces shall be examined. The ac-
ceptance criteria shalkbe . ASME BPVC VIII, Div. 1, appendix 8.

Repair of defects

Weld repair is not pérmitted.

Sour servide (ad-
ditional mqtal-
lurgical, mginu-
facturing, testing
and certifi¢ation
requirements) 2

When sour serviee/requirements are specified by the purchaser, the material shall confprm
to the requiréments of the ISO 15156 series / ANSI/NACE MR0175 and the following addli-
tional requirements:

Hardness testing

Predtction hardness testing shall be performed in accordance with the requirements i
ASTM A370 / ASTM A1058 on one forging per lot. The maximum hardness shall be 35HRC
from three readings taken in close proximity.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 gnd
this MDS.

Surface treatment

Finished parts shall be white pickled or bright annealed. Machined surfaces do not require

and finish pickling.
Marking The bars shall be marked to ensure full traceability to heat and heat treatment lot.
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by

the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 and
shall confirm compliance with this specification.

The inspection documents shall include the following information:

Heat treatment condition

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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TYPE OF MATERIAL: Titanium Grade 2

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY
REQUIREMENT
Seamless pipes |ASTM B861 2 (UNS R50400)
Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.
Quglification Mammufacturersamdthe mamufacturing process shattbequatifiedimaccordancewith 1SO
r 17782 or NORSOK M-650. The qualification testing shall meet the requirements|of this
MDS.

Re&air of defects |Repair welding is not permitted.

Soyr service (ad- |When sour service requirements are specified by the purchaser, the'material shall con-
ditlonal metal- form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the[following
lurgical, manu- additional requirements:
facturing, testing [y, Iness testin

an( certification
requirements) @ |Hardness testing shall be performed in accordance witlithe requirements in ASTM A370 /
ASTM A1058 on one length of pipe per lot. The maximtum hardness shall be 100HRB from
three readings taken in close proximity at each lgcation.

The material shall be traceable in accordance-with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Certification The material manufacturer shall have a‘quality system in place (e.g. ISO 9001) akccepted by
the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 / EN 10204 type
3.1 and shall confirm complianeg-with this specification.

The inspection documents shall include the following information:
— MPS identification or MPCR/QTR number used.

a | The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MIDS plus the
addjitional supplementary requirements for sour service.

TY!E OF MATERIAL: Titanium Grade 2 ‘

PRQDUCT FORM }STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Welded pipes ASTM B862 2 (UNS R50400) ASTM B862 S1.2.1

Scope This MDS defines applicable options and/or requirements that supplement or ainend the
referenced standard specification.

Quqlification Manufacturers and the manufacturing process shall be qualified in accordance with ISO
T7782 of NORSUK M-65U. The qualitication testing shall meet the requirements of this
MDS.

Welding Welding procedures shall be qualified in accordance with ISO 15614-5 or ASME BPVC IX.

Non-destructive |Supplementary requirement ASTM B862 S1.2.1 shall apply to pipe with outside diameter
testing 600 mm (24”) and above.

Repair of defects |Repair welding of base material is not permitted.

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certification
requirements) 2

When sour service requirements are specified by the purchaser, the material shall conform
to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following addi-
tional requirements:

Hardness testing

— Hardness testing shall be performed in accordance with the requirements in ASTM
A370 / ASTM A1058 on one length of pipe per lot. The maximum hardness of the base
material, HAZ and weld metal shall be 100HRB from three readings taken in close
proximity at each location.

— Welding procedure qualification testing for manufacturing and any repair welding
shall meet the requirements of ISQ 15158A-3 1/ ANQ]I/NA(‘F MROQ175 with a maximum

hardness of 70,8HR 15N or 250HV.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MRO1/5 and
this MDS.

Certificatiqn

The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted|by
the purchaser.

The inspection documents shall be issued in accordance with ISO 10474/ EN 10204 typ
3.1 and shall confirm compliance with this specification.

D

The inspection documents shall include the following informatign:
— MPS identification or MPCR/QTR number used.

a  The supplementary suffix “S” shall be used to designate a material delivered.ii accordance with the MDS plud the
additional sypplementary requirements for sour service.

TYPE OF MATERIAL: Titanium Grade 2

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY|RE-
QUIREMENT
Wrought fittings |ASTM B363 WPT2 fWPT2W (UNS ASTM B363 S1, S2
R50400)
Scope This MDS defines applicable options and/or requirements that supplement or amend|the

referenced standardsspecification.

Qualificatipn

Manufacturers andthe manufacturing process shall be qualified in accordance with IS
17782 or NORSOKM-650. The qualification testing shall meet the requirements of this
MDS.

Heat treatment Annealed’eondition unless the tensile properties in the referenced standard can be achigved
in the @sformed condition.
Extent of tgsting |Tensile test specimens shall be taken from each heat and heat treatment lot, for each tlype

and'size.

Non-destruyctive
testing

Liquid penetrant testing

Supplementary requirements S1, penetrant testing, shall apply to:

— 10 % of seamless or minimum one item per lot in any purchase order.

— 100 % of welded fittings above NPS 2.

The testing shall be carried out after calibration and machining. Non machined surfaces
shall be cleaned prior to testing. For welded fittings the testing shall cover the weld only. The
acceptance criteria shall be ASME BPVC VII], Div. 1, Appendix 8.

Radiographi in

Supplementary requirement S2 shall apply to fittings with outside diameter 600 mm (24”)
and above.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Repair of defects |Repair welding of base material is not permitted.

For repair of welds, the requirements for production welding shall apply to the repair WPS.
Repair welds shall be heat treated as per original production weld (if applicable).

Sour service (ad- |When sour service requirements are specified by the purchaser, the material shall conform
ditional metal- to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following addi-
lurgical, manu- tional requirements:

facturing, testing |y Iness testin

and certification
requirements)® | — Seamless fittings:

— Production testing shall be performed in accordance with the requjrements in
ASTM A370 / ASTM A1058 on one fitting per lot. The maximum harduess shall be
100HRB from three readings taken in close proximity.

— Welded fittings:

— Welding procedure qualification testing for manufacturing’and any regair welding
shall meet the requirements of ISO 15156-3 / ANSI/NACE'MR0175 with p maximum
hardness of 70,8HR 15N or 250HV.

— Production testing shall be performed in accordance with the requjrements in
ASTM A370 / ASTM A1058 on one fitting per lot. The maximum hardness of the
base material, HAZ and weld metal shall be<100HRB from three readings taken in
close proximity at each location.

The material shall be traceable in accordance-with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Certification The material manufacturer shall have a‘quality system in place (e.g. ISO 9001) akcepted by
the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 / EN 10204 type
3.1 and shall confirm complianeg'with this specification.

The inspection documents shall include the following information:
— MPS identification or MPCR/QTR number used.

a  IThe supplementary suffix “S” shall be used to designate a material delivered in accordance with the NMDS plus the
add|tional supplementary requirements for sour service.

TY!E OF MATERIAL: Titanium Grade 2 ‘

[o9

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Forgings ASTM B381 F2 (UNS R50400)

Scope This MDS defines applicable options and/or requirements that supplement or anend the
referenced standard specification.

Qutrliﬁcation Manufacturers and the manufacturing process shall be qualified in accordance with ISO
17782 or NORSUK M-650. The qualification testing shall meet the requirements of this
MDS.

Extent of testing |Tensile test specimens shall be taken from each heat and heat treatment lot, with a maxi-
mum deviation from the test block thickness of 10 mm.

Repair of defects |Repair welding is not permitted.

a2  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Sour service (addi-
tional metallur-
gical, manufac-
turing, testing
and certification
requirements) @

When sour service requirements are specified by the purchaser, the material shall conform
to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following addi-
tional requirements:

Hardness testing

Hardness testing shall be performed in accordance with the requirements in ASTM A370
/ ASTM A1058 on one forging per lot. The maximum hardness shall be 100HRB from three
readings taken in close proximity at each location.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Certificati

Thematerialmanufacturershallhave 3 aualitv sustem innlace e o 1SO0 9001 accented
1 J J r O J r

by

the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 / EN 10204 typ
3.1 and shall confirm compliance with this specification.

[¢)

The inspection documents shall include the following information:
MPS identification or MPCR/QTR number used.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance’with the MDS plus
additional sypplementary requirements for sour service.

the

TYPE OF MATERIAL: Titanium Grade 2

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY|RE-
QUIREMENT

Plates, shepts, ASTM B265 2 (UNS R50400)

strips

Scope This MDS defines applicable options-and/or requirements that supplement or amend the
referenced standard specification!

Qualificatipn Manufacturers and the manufacturing process shall be qualified in accordance with IS
17782 or NORSOK M-650./Fhe qualification testing shall meet the requirements of this
MDS.

Repair of defects |Repair welding is notpermitted.

Sour servide (addi-
tional metqllur-
gical, manyfac-
turing, testing
and certifi¢ation
requirements) @

When sour service requirements are specified by the purchaser, the material shall confprm
to the requiremeftts of the ISO 15156 series / ANSI/NACE MR0175 and the following addli-
tional requirements:

Hardnesstesting

Hardness testing shall be performed in accordance with the requirements in ASTM A37)0
/. ASTM A1058 on one plate per lot. The maximum hardness shall be 100HRB from thre¢
readings taken in close proximity at each location.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

Certification

ifeaWaYaVat Al ol
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by
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the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 / EN 10204 type
3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:

MPS identification or MPCR/QTR number used.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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TYPE OF MATERIAL: Titanium Grade 2

PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Castings ASTM B367 C2 (UNS R52550) ASTM B367 S7

Scope This MDS defines applicable options and/or requirements that supplement or amend the

referenced standard specification.

Qualification Manufacturers and the manufacturing process shall be qualified in accordance with ISO
17782 or NORSOK M-650. The qualification testing shall meet the requirements of this

MDS:

Manufacturing All castings shall be subject to hot isostatic pressing (HIP).

Heqt treatment All castings, which due to size limitations cannot be HIP, shall be heat treated ?—ﬂ;d radio-
graphed. Heat treatment is also required for all weld repairs carried é6utafter HIP.

When the HIP operation is applied, this shall be in accordance withyASTM A108p/A1080M.
Extent of testing | Tensile testing is required for each heat and HIP batch or heat‘treatment load.

Test sampling Samples for production testing shall be cut from the gatingsystem of the casting. For cast-
ings with weight 150 kg and above, the test blocks shall’be-integrally cast with the casting.

Size of the test block shall be 140 mm in length and 80, mm in height with thickiress (T):
— T=22mmfort<30mm

— T=50mm for 30 mm <t< 60 mm

— T=75mmfort>60mm

t = section (shell) thickness of castings; for flanged castings, the largest flange thickness is
the ruling thickness.

Test samples shall accompanythe castings through HIP and any heat treatment} chemical
cleaning process or any other operation that may alter metallurgical or mechanjical prop-
erties.

Non-destructive General

tesfing For definition and"NDT of pilot castings reference is made the general part of thfs docu-

ment.
Non-machined surfaces shall be cleaned prior to testing.
Visuakinspection

Visual testing shall be carried out on each casting in accordance with ANSI/MS$ SP-55. The
testing shall be performed after final machining.

Liqui netran in

Testing shall be carried out in accordance with ASME BPVCV, Article 6. Each pilot and pro-
duction casting shall be tested after final machining at all accessible surfaces, ijcluding all
accessible internal surfaces. Non-machined surfaces shall be cleaned prior to the testing.

Acceptance criteria shall be according to ASME BPVC VII], Div. 1, Appendix 7.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Non-destructive
testing

Radiographic testing

— Method of radiography of radiography shall be according to ASME BPVCV, Article 2 and
acceptance criteria shall be in accordance with ASME BPVC VII], Div. 1, Appendix 7.

— Valve castings shall be examined in the areas as defined by ASME B16.34 for special
class valves and other critical areas as defined by designer. In addition, castings shall be
examined at abrupt changes in sections and at the junctions of risers, gates or feeders
to the castings.

— Sketches of the areas to be tested shall be established and agreed with the purchaser.

——Whenramdonrtestimg t5-9%6)tsspecified; mimmunrone tasting of eachpatterminctuging
feeder and riser system in any purchase order with the foundry shall be examined

— If defect outside acceptance criteria is detected, two more castings shall be‘tested, pnd
if any of these two fails all items represented shall be tested.

— Pilot castings shall be radiographed to the extent described above,

— Frequency of RT of valve castings shall be according to table below.

Frequency of RT based on pressure class and nominal outside diameter:
Pressure class: <300 600 N 900 | =1500
Frequency of RT |Notrequired <10” <2

5% > 10" >2"

100 % Not applicable’| =20” | > 16" | 26"

Non-valve castings: Each casting shall be examined unless agreed otherwise. Testing shall be
at abrupt changes in sections and at the junetions of risers, gates or feeders to the castings
and other critical areas as defined by designier. Sketches of the areas to be tested shall be
established and agreed.

Repair of defects

All major repairs shall be documented, where a major repair is defined as excavationq ex-
ceeding 20 % of the casting sectien.or wall thickness, and/or 4 % of the casting surface afea.

Weld repairs are not acceptabte-for castings that leak during pressure testing.
All major repairs shall be dodumented with a sketch showing location and size of excavatipns.
A change of filler metal\brand names requires requalification.
Repairs by peening-and impregnation are prohibited.

The repair welding procedure shall be qualified in accordance with ISO 15614-5 or AYME
BPVC IX an@this MDS.

Sour servide (ad-
ditional mqtal-
lurgical, mpfinu-
facturing, testing
and certifi¢ation
requiremeTts) R

Materjalcovered by this MDS is not referenced in the ISO 15156 series / ANSI/NACE MR0175.

Use“afthis material in sour service shall require separate qualification according to[ISO
¥5¥56-3 / ANSI/NACE MR0175.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 pnd
this MDS.

The inspection documents required in this MDS shall also include the qualification test repgrts.

Surface treatment
and finish

For castings manufactured to this MDS alfa-case in the casting surface shall be completely
removed at the foundry from the following locations:

— All surfaces, which shall be machined.
— All weld bevels including an area of 20 mm on each side of the bevel.

— All highly stressed areas including areas prone to fatigue.

a2  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 / EN 10204 type 3.1
and shall confirm compliance with this specification.

The inspection documents shall include the following information:
— MPS identification or MPCR/QTR number used.

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

TYRE OF MATERIAL: Titanium Grade 2

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS | SUPPLEMENTARY RE-
QUIREMHENT
Baifs ASTM B348 2 (UNS R50400)
Scope This MDS defines applicable options and/or requiremerts)that supplement o amend the
referenced standard specification.
Quqlification Manufacturers and the manufacturing process shall'he qualified in accordance with ISO
17782 or NORSOK M-650. The qualification testifig shall meet the requirements|of this
MDS.
Manufacturing Applicable to bars used for manufacture of'valve parts. Such parts may be machfined from
bar under the following conditions:
— Purchaser's acceptance shall be obtained in each case.
— The parts shall be tested.and certified according to this MDS with the following
amendments:
— The bar diameter is less than 300 mm;
— For bars with_outside diameter = 100 mm intended for machining of valv¢ parts, one
tensile test spedimen shall be taken in both the longitudinal and transversg direction.
— 100 % _penetrant testing to ASTM A363 SR S1 shall apply to all finished parts. The
acceptance criteria shall be ASME BPVC VIII, Div. 1, Appendix 8.
Extent of testing | Tensile-test specimens shall be taken from each heat and heat treatment lot.
Non-destructive i in ion
tesfing V¥ shall be carried out on each bar in accordance with the product standard. [The testing
shall be performed after machining, if applicable, and non-machined surfaces shall be cleaned
prior to the testing.
Repair of defects |Repair welding is not permitted.

Sour setvice (addi-
tiondl'metallur-

When sour service requirements are specified by the purchaser, the material shal| conform to
the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following additional

giCul', luuuufub-
turing, testing
and certification
requirements) 2

T'CYUITTIIITIILS.

Hardness testing

Hardness testing shall be performed in accordance with the requirements in ASTM A370 /
ASTM A1058 on the end surface of one bar per lot. The maximum hardness shall be 100HRB
from three readings taken in close proximity.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and
this MDS.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 / EN 10204 type 3.1
and shall confirm compliance with this specification.

The inspection documents shall include the following information:
— MPS identification or MPCR/QTR number used.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

TYPE OF MATERIAL: Titanium Grade 2

PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY|RE-
QUIREMENT

Tubes ASTM B338 2 (UNSR50400)

Scope This MDS defines applicable options and/or requirements that supplement or amend|the
referenced standard specification.

Qualificatipn Manufacturers and the manufacturing process shall be qualified in accordance with IS(
17782 or NORSOK M-650. The qualification testing shallaneet the requirements of this
MDS.

Repair of defects |Repair welding of base material is not permitted.

For repair of welds, the requirements for production welding shall apply to the repair WPS.
Repair welds shall be heat treated as per original production weld (if applicable)

Sour servide (ad- |When sour service requirements are specified by the purchaser, the material shall conforim to
ditional mqtal- the requirements of the [SO 15156 series,/ ANSI/NACE MR0175 and the following additignal
lurgical, mpnu- requirements:

facturing, festing |po)jneg testing
and certifi¢ation
requirements) 2 Hardness testing shall be pexformed in accordance with the requirements in ASTM A3}0 /
ASTM A1058 on one tube perlot. The maximum hardness shall be 100HRB from three r¢ad-
ings taken in close proximity.

The material shall betraceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 pnd
this MDS.

Certificatiqn The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchasen.

The inspection documents shall be issued in accordance with ISO 10474 / EN 10204 typq 3.1
and<$hall confirm compliance with this specification.

The inspection documents shall include the following information:
— MPS identification or MPCR/QTR number used.

a2  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plug the
additional sypplementary requirements for sour service.

TYPE OF MATERIAL: 1% Cr %2 Mo alloy steel

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Seamless pipes |[ASTM A335/A335M |P11 (UNS K11597) ASTM A335/A335M S2

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

b The supplementary suffix “K” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for hydrogen service.
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Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.

Metal making For pipes with governing thickness 50 mm and greater, the steel shall be vacuum degassed
and made to fine grain practice.

Chemical compo- |For pipes with governing thickness 50 mm and greater, the requirements of API RP 934-C

sition shall apply.

Heat treatment Minimum tempering temperature shall be 725 °C.

Tensile testing

Supplementary requirement S2 shall apply on one specimen per finished pipe per lot. Spec-

imen shall be removed from mid-thickness location.

Hardmesstesting—tHardmess testing stattbemrade omrome finished pipe perfotamd strattmotexceed 225 HBW.
Extient of testing |Product analysis shall be carried out in accordance with the standard.
Repair of defects |Weld repair is not permitted.

Soyr service (ad-
ditlonal metal-
lurgical, manu-
facfuring, testing
and certification
requirements) @

When sour service requirements are specified by the purchaser, the material sh
form to the requirements of the ISO 15156 series / ANSI/NACE MRO175 and the
additional requirements:

all con-
following

Chemical composition
$<0,010%

Hardn in

Production hardness testing shall be performed<n accordance with the require
ASTM A370/A1058 on one length of pipe per lot.

ments in

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 and

this MDS.
Hydrogen service |When hydrogen service requirements@are specified by the purchaser, the materjal shall
(additional metal- |conform to the following additional\vequirements in the MDS.
lur, 'qu‘ manu- Products shall be delivered in.thie normalized and tempered or quenched and tgmpered
facfuring, testing -
e condition.
and certification
requirements) b | Tensile testing and impacttesting shall be carried out in accordance with API RP 934-C.
Mafking The pipes shall be marKed to ensure full traceability to melt and heat treatmentlot.
Certification The material mantfacturer shall have a quality system in place (e.g. ISO 9001) dccepted by
the purchaser!
The inspedtion documents shall be issued in accordance with ISO 10474 /EN 10R04 type
3.1 and shall confirm compliance with this specification.
Theinspection documents shall include the following information:
£ Heat treatment condition including tempering temperature and holding tifne shall be

stated.

a | The supplenientary suffix “S” shall be used to designate a material delivered in accordance with the N
addjfitional supplementary requirements for sour service.

b |The supplementary suffix “K” shall be used to designate a material delivered in accordance with the N
addjtional supplementary requirements for hydrogen service.

DS plus the

(DS plus the

TYPE OF MATERIAL: 1% Cr ¥z Mo alloy steel

PRODUCT FORM

STANDARD GRADE ACCEPTANCE CLASS

SUPPLEMENTARY RE-
QUIREMENT

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.

¢ The supplementary suffix “K” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for hydrogen service.
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Welded pipes ASTM A691/A691M |1 % Cr (UNS K11789) |Class 22 or Class 42 |ASTM A691/A691M S3,
S7,512

Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.

Metal making Starting plate material shall conform with ASTM A387/A387M Grade 11 Class 1.
For pipes with governing thickness 50 mm and greater, the steel shall be vacuum degassed and
made to fine grain practice.

Manufacturing The longitudinal weld shall be straight.
Welds shall be made using the SAW process.

Chemical cpmpo- |For pipes with governing thickness 50 mm and greater, the requirements of API RP 934{-C

sition shall apply.

Heat treatment For Class 22 pipes, the starting plate shall be in the normalized and tempered.oriquenched
and tempered conditions.
Tempering temperature shall be minimum 725 °C.

Hardness testing |Supplementary requirement S3 shall apply on one finished pipe per lot.

Extent of t¢sting |Mechanical testing shall be carried out on one finished pipe per lgt:\Supplementary re-

quirement S12 shall apply for lot definition.

Non-destryctive
testing

Radiographic examination shall be performed after heat treatment.

Supplementary requirement S7 shall apply. Acceptance-ctiteria shall be according to AYME
BPVC VIII, Div. 1, Appendix 6. Examination shall be perfermed after calibration.

Repair of defects

Weld repair is not permitted.

Repairs to weld metal are acceptable in accordance with the standard specification and
shall meet the chemistry requirements of the\original manufacturing weld.

Sour servige (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certifitation
requiremepts) @b

Class 42 pipes shall be used in sour servige.

When sour service requirements are specified by the purchaser, the material shall confgrm
to the requirements of the [SO 15156 series / ANSI/NACE MR0175 and the following agldi-
tional requirements:

Chemical composition
$<0,003%

Hardness testing

In addition to the production hardness requirement in the MDS, welding procedure quall
ification testing for manufacturing and any repair welding shall meet the requirements
of ANSI/NACEMR0175/1SO 15156-2:2020, 7.3.3, using Vickers method, with a maximurh
hardnes§-of235HV.

Thematerial shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 gnd
this,MDS.

HIC testing and UT examination
When suffix SH applies, one plate per lot shall be tested as follows.
— HIC testing:

HIC testing in accordance with NACE TM0284, using Test Solution A.
Acceptance criteria per specimen shall be CLR <15 %, CTR <5 %, CSR < 2 %.

Maximum individual crack length shall be reported for each section.
— UT examination:
ASTM A691/A691M, S10 shall apply.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.

¢ The supplementary suffix “K” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for hydrogen service.
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Hydrogen service
(additional metal-
lurgical, manu-
facturing, testing
and certification
requirements) ¢

When hydrogen service requirements are specified by the purchaser, the material shall
conform to the following additional requirements in the MDS.

Products shall be delivered in the normalized and tempered or quenched and tempered
condition.

Tensile testing and impact testing shall be carried out in accordance with API RP 934-C.

Marking

The pipes shall be marked to ensure full traceability to melt and heat treatment lot.

Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 /EN 10204 type

3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:

Heat treatment condition including stress relieving PWHT temperature of
temperature and holding time shall be stated.

tempering

a | The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MIDS plus the
addjitional supplementary requirements for sour service.

b IThe supplementary suffix “SH” shall be used to designate a material delivered in-accordance with the MPS including
the pdditional supplementary requirements for sour service plus HIC testing and UT-examination.

¢ |The supplementary suffix “K” shall be used to designate a material deliveted-in accordance with the MIDS plus the
addjfitional supplementary requirements for hydrogen service.

TYPE OF MATERIAL: 1% Cr ¥z Mo alloy steel

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT
Wrpught fittings |ASTM A234/A234M |WP11;WP11W Class 1 or Class 2 ASTM A96/0/A960M
S51, S53, Sp9
Scdpe This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard'specification.
Metal making For fittings with governing thickness 50 mm and greater, the steel shall be vacyum de-

gassed and.made to fine grain practice.

Ché¢mical compo-
sitipn

For fittiigs with governing thickness 50 mm and greater, the requirements of AP RP
934-¢shall apply.

HeJlt treatment

Tempering temperature shall be minimum 725 °C.

Al hot formed or forged fittings, including those manufactured by locally heatijg a portion
of the fitting stock, shall be heat treated after manufacture.

During the heat treatment process, fittings shall be placed in such a way as to pnsure free

circulation around each fitting including any quenching operation.

Tensilétesting

ASTM A960/A960M supplementary requirement S51 shall apply as amended by|this MDS.

Tnnmln tocting Sh"” bacarriad out on SHhecHReRs-cut from-a-fittina ‘v‘v'h"TC d1mcv sions per-

oottt oo C-Cor e tr ot O S p et e ot ore rr o rreertt THTCT

mit. When removal of specimens is not possible due to the size of the fitting, a prolonga-
tion or a length of starting material that has been heat treated in the same heat treatment
load as the fittings it represents shall be used.

Hardness testing

Hardness testing shall be carried out on two fittings for each test lot, including parent ma-
terial, weld and HAZ.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.

¢ The supplementary suffix “K” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for hydrogen service.
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Non-destructive |ASTM A960/A960M supplementary requirement S53 and S69 shall apply as amended by this
testing MDS. Acceptance criteria shall be according to ASME BPVC VIII, Div. 1, Appendix 6. Examina-
tion shall be performed after final heat treatment and after final machining or calibration.

NDT shall be carried out after final heat treatment.

Repair of defects |Weld repair of the base material is not permitted.

Repairs to weld metal are acceptable in accordance with the standard specification and
shall meet the chemistry requirements of the original manufacturing weld.

Sour service (ad- |When sour service requirements are specified by the purchaser, the material shall con-

ditional metal- form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following
Iurgical’ ManiL additional vnqnirnmnnfe-

facturing, testing Chemical composition

and certifitation
requiremefts) @b S$<0,003 % for WP11W fitting made from flat-rolled products

S$<0,007 % for WP11 fitting made from forging

Hardn in

For WP11W fittings, in addition to the production hardness requirement in the MDS, w¢ld-
ing procedure qualification testing for manufacturing and any repair welding shall megt
the requirements of ANSI/NACE MR0175/1SO 15156-2, 7.3.3, usingVickers method, with a
maximum hardness of 235HV.

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 gnd
this MDS.

HIC testing and UT examination

When suffix SH applies, one finished WPBW fitting made from flat-rolled products pey lot
shall be tested as follows.

— HIC testing:

— HIC testing in accordance with’"NACE TM0284, using Test Solution A.
— Acceptance criteria per*specimen shall be CLR < 15 %, CTR < 5 %, CSR < 2 %.
— Maximum individual-crack length shall be reported for each section.

— UT testing of flat-rolled product before manufacture:

— ASTM A578/A578M S1, S2.1 shall apply.

Hydrogen service |When hydrogen service requirements are specified by the purchaser, the material shall
(additional metal- |conform tosthefollowing additional requirements in the MDS.
lurgical, manu-
facturing, testing
and certifitation
requiremepts) ¢  |lmpact testing

Products-shall be delivered in the normalized and tempered or quenched and tempefred
condifion.

Impact testing shall be carried out in accordance with API RP 934-C.

Marking The fittings shall be marked to ensure full traceability to melt and heat treatment lot.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus|the
additional supplementary requirements for sour service.

b

The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.

¢ The supplementary suffix “K” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for hydrogen service.
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Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 /EN 10204 type
3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:

Heat treatment condition including tempering temperature and holding time shall be
stated.

b

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

TTIE SUPPICHICIItATly SUITIX ST STIdll DE USEUd L0 dCSSIZIdLc d ITdlerTdl dcIvered 111 4CCOrddince Witll tiie VI
the pdditional supplementary requirements for sour service plus HIC testing and UT examination.

¢ |The supplementary suffix “K” shall be used to designate a material delivered in accordance with.the MDS plus the
addjfitional supplementary requirements for hydrogen service.

S including

TYPE OF MATERIAL: 1% Cr ¥z Mo alloy steel

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT
Forgings ASTM A182/A182M |F11 Class 2 ASTM A96|1/A961M
S55
Scdpe This MDS defines applicable options and/orrequirements that supplement or amend the
referenced standard specification.
Metal making Forgings with governing thickness*50'mm and greater shall be manufactured fijom steel

vacuum degassed and made to fine grain practice.

Chémical compo-
sitipn

For forgings with governing thickness 50 mm and greater, the requirements of API RP
934-C shall apply.

HeJlt treatment

Tempering temperaturé.shall be minimum 725 °C.

During the heat tyeatment process, forgings shall be placed in such a way as to gnsure free

circulation around-€ach fitting including any quenching operation.

Non-destructive
testing

10 % of all forgings per lot or a minimum of one item per lot in any purchase orfler shall be
examined with magnetic particle testing. All accessible internal and external suffaces shall
be examined according to ASTM A961/A961M supplementary requirement S55. Acceptance
critetia’shall be according to ASME BPVC VIII, Div. 1, Appendix 6. Examination shall be per-
formed after final heat treatment and final machining.

Repair of defects

Weld repair is not permitted.

Soyr service (ad*
ditional metals
lurgical, manu-
facturing;testing

an( certification
L nl'c) a

When sour service requirements are specified by the purchaser, the material sHall con-
form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the{following
additional requirements:

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MiR0175 and
this MDS.

Hydrogen service
(additional metal-
lurgical, manu-
facturing, testing
and certification
requirements) b

When hydrogen service requirements are specified by the purchaser, the material shall
conform to the following additional requirements in the MDS.

Products shall be delivered in the normalized and tempered or quenched and tempered
condition.

Tensile testing and impact testing shall be carried out in accordance with API RP 934-C.

Sketches shall be established showing type, and size of test samples and location for extrac-
tion of test specimens.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

b The supplementary suffix “K” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for hydrogen service.
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Marking

The forgings shall be marked to ensure full traceability to melt and heat treatment lot.

Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 /EN 10204 type
3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:

Heat treatment condition including tempering temperature and holding time shall be
stated.

Sketches for test sampling

additional sy

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus|the
additional syipplementary requirements for sour service.
b The supplementary suffix “K” shall be used to designate a material delivered in accordance with the-MDS plus|the

pplementary requirements for hydrogen service.

TYPE OF %TERIAL: 1% Cr % Mo alloy steel

PRODUCT FORM |STANDARD GRADE ACCEPTANCECLASS |SUPPLEMENTARYRE-
QUIREMENT
Plates ASTM A387/A387M |11 (UNS K11789) Class L .0r"Class 2 ASTM A387/A387M
S53
Scope This MDS defines applicable options and/or requirements that supplement or amend thg
referenced standard specification.
Metal makjng Steel plate with thickness 50 mm and greater shall be vacuum degassed and made to fire
grain practice.
Chemical cpmpo- |For plate with thickness 50 mm and greater, the requirements of API RP 934-C shall apply.
sition
Heat treatinent Tempering temperature shall'be minimum 725 °C.
During the heat treatment-process, plates shall be placed in such a way as to ensure free
circulation around each fitting including any quenching operation.
Hardness testing |Hardness testing.shall be carried out on in accordance with ASTM A370 on one plate per
lot. Hardness shallnot exceed 197HBW.
Test Sampling Supplementary’requirement S53 shall apply. Specimens shall be oriented transverse to the
final rolling direction.
Non-destryctive i i ion
testing VT shall be carried out on each plate in accordance with the product standard. The test{ng

shall be performed after machining, if applicable, and non-machined surfaces shall be
Cleaned prior to the testing.

Repair of defect

Weld repair is not permitted.

a  The supptenre

additional supplemen

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.

¢ The supplementary suffix “K” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for hydrogen service.

us the

y—st S1ra oe—tsea
tary requirements for sour service.

214

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=5adfa6c3be83c6b6a1a5a02ef46ed53c

1SO 13703-2:2023(E)

Sour service (ad- |When sour service requirements are specified by the purchaser, the material shall con-
ditional metal- form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following
lurgical, manu- additional requirements:

factur '"&!'_tes‘{'"g Chemical composition
and certification

requirements) @b |S<0,003 %

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 and
this MDS.

HI ing and UT examination

When suffix SH applies, one plate per lot shall be tested as follows.
— HIC testing:
HIC testing in accordance with NACE TM0284, using Test Solution A(

Acceptance criteria per specimen shall be CLR <15 %, CTR < 5 %) CSR < 2|%.

Maximum individual crack length shall be reported for each-section.
— UT examination:
ASTM A387/A387M supplementary requirement S8 shall apply.

Hydlrogen service |When hydrogen service requirements are specified by, the purchaser, the materjial shall
(additional metal- |conform to the following additional requirements inthe MDS.
lurgical, manu-
facfuring, testing
and certification
requirements) ¢ |Tensile testing and impact testing shall beearried out in accordance with API RP 934-C.

Products shall be delivered in the normalized and tempered or quenched and tgmpered
condition.

Mafking The plates shall be marked to ensure full.traceability to melt and heat treatment lot.

Cerntification The material manufacturer shall have.a quality system in place (e.g. ISO 9001) gccepted by
the purchaser.

The inspection documents shallbe issued in accordance with ISO 10474 /EN 10R04 type
3.1 and shall confirm compliance with this specification.

The inspection documents’shall include the following information:

— Heat treatmentcondition. Tempering temperature and holding time shall be stated.

a | The supplementary suffix “S” shall.be-tised to designate a material delivered in accordance with the MIDS plus the
addjitional supplementary requirements for sour service.

b [The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MPS including
the pdditional supplementary requirements for sour service plus HIC testing and UT examination.

¢ |The supplementary suffix/“K” shall be used to designate a material delivered in accordance with the MIDS plus the
addjfitional supplementarjrequirements for hydrogen service.

TYPE OF MATERIAL: 14 Cr Y2 Mo alloy steel

PRODUCT FORM |STANDARD GRADE |ACCEPTANCE CLASS SUPPLEMENTARY
MENT

Castings ASTM A217/A217M|WC6 - ASTM A217/A217M
(UNS S4, S5, 5§21, S52.2
J12072) ASTM A703/A703M

S14, S20
Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

b The supplementary suffix “K” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for hydrogen service.
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Chemical compo- |Supplementary requirement ASTM A217/A217M S52.2 shall apply.

sition

Heat treatment |Tempering temperature shall be minimum 725 °C.
During the heat treatment process, castings shall be placed in such a way as to ensure free
circulation around each item.

Extent of testing |ASTM A703/A703M supplementary requirement S14 shall apply.

Test sampling For castings with a weight of 250 kg or more, the test blocks shall be integrally cast or gated

onto the casting and shall accompany the castings through all heat treatment operations.

including any post weld stress relieving.

Thickness of the test block shall be equal to the thickest part of the casting represented
to a maximum thickness of 100 mm. For flanged components, the largest flange thicknes
the ruling section.

Dimensions of test blocks and location of test specimens within the test blocks are shiown in
figure below for integral and gated test block. The test specimens shall be taker within the cj

hatched area. Distance from end of test specimen to end of test block shall minimum be T}
T, 250. mm
T/4
=+
~ N
= =
=
=~ <| *
e~
i N
= =

1 integrated test block
2 gated test block

up
s is

the
0SS
4,

Non-destriyctive
testing

General
For definition and NDT of pilot castings reference is made the general part of this docum
Non-machined surfaces shall be cleaned prior to testing.

Visual inspection

Visual testing.shall be carried out on each casting in accordance with ANSI/MSS SP-55. T
testing shall be performed after final machining.

Radi hi .
ASTMA351/A351M supplementary requirement S5 shall apply as amended by this MDS:

=" Method of radiography of radiography shall be according to ASME BPVCV, Article 2
acceptance criteria shall be in accordance with ASME BPVC VII], Div. 1, Appendix 7.

bnt.

hnd

ial

—  Valve rnch’ngc shall be examined in the areas as defined hy ASME B16 34 for spe

class valves and other critical areas as defined by designer. In addition, castings shall be

examined at abrupt changes in sections and at the junctions of risers, gates or feeder
the castings.

sto

— Sketches of the areas to be tested shall be established and agreed with the purchaser.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

b The supplementary suffix “K” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for hydrogen service.
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any of these two fails all items represented shall be tested.
Pilot castings shall be radiographed to the extent described above.

Frequency of RT of valve castings shall be according to table below.

When random testing (5 %) is specified, minimum one casting of each pattern including
feeder and riser system in any purchase order with the foundry shall be examined.

If defect outside acceptance criteria is detected, two more castings shall be tested, and if

Frequency of RT based on pressure class and nominal outside diameter:
Pressure class: <300 600 | 900 | >1500
Frequency of RT|Not required <10” <2

5% > 10" 22"

100 % Notapplicable | 220" | =161y }" =2¢

Non-valve castings: Each casting shall be examined unless agreed otherwise. Testing shall be

at abrupt changes in sections and at the junctions of risers, gates,or feeders to 4
and other critical areas as defined by designer. Sketches of the areas to be test
established and agreed.

Magnetic particle testing
ASTM A217/A217M supplementary requirement S4 shall apply as amended by th

Surface testing and acceptance criteria shall beintaccordance with ASME BPVC
Appendix 7.

Each pilot and production casting shall be tested after final machining atall accessi
and internal surfaces. Non-machined surfaces shall be cleaned prior to the testin

he castings
ed shall be

s MDS:
VIII, Div. 1,

ble external

9
-

Repair of defects

All major repairs, as defined by ASTM'A217/A217M, shall be documented in acco
ASTM A703/A703M S20.2.

The repair welding procedure shall be qualified in accordance with ASTM A484
[SO 11970 and this MDS:

Welding procedure'shall be qualified on casting or plate of the same cast ma
as used in productien;

Testing methodology and acceptance criteria shall be in accordance
requirements of this MDS for the parent material.

Weld repairs-dre not acceptable for castings that leak during pressure testing.
Stress telieving PWHT shall be required after all major weld repair.

If @minor cosmetic repair is required to a semi-finished or finished cast compoi
may be omitted provided the welding procedure meets all the test requirements

sheet in the as-welded condition and preheat is applied according to the standard.

The weld metal composition shall conform with the following requirement:
10P + 5Sb + 4Sn + As <1 500 (values in mg/Kg)

C<0,15 %, Cu<0,20 %, Ni< 0,30 %

dance with

/A488M or

erial grade

with the

ent, PWHT
of this data

a The supplementary suffix 'S’ shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

b The supplementary suffix “K” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for hydrogen service.
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Sour service When sour service requirements are specified by the purchaser, the material shall conform
(additional to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following addi-
metallurgical, tional requirements:

manufacturing, | y,.qnegs testing

testing and certi-
fication require- |Production hardness testing shall be performed in accordance with the requirements in
ments) 9 ASTM A370/A1058 on the pilot casting and one casting per lot thereafter. The maximum
hardness shall be 22HRC from three readings taken in close proximity.

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 and
this MDS.

Hydrogen cer. When ]’“rr‘vr\gnn service an“urnmnnfc are cpnt‘lﬁnr‘ huthe pnvr‘l’\acnv thematorial chall

vice (additfonal |conform to the following addltlonal requirements in the MDS.
metallurgikal,
manufacturing,
testing and certi-
fication require-

Tensile testing and impact testing shall be carried out in accordance with API RP 934-C.

ments) b
Marking The castings shall be marked to ensure full traceability to melt and heattreatment lot.
Certificatign The material manufacturer shall have a quality system in place (e.g. [ISO 9001) accepted hy

the purchaser.

The inspection documents shall be issued in accordance with SO 10474 /EN 10204 type[3.1
and shall confirm compliance with this specification.

The inspection documents shall include the followingdnformation:

— Heat treatment condition including temperingtemperature and holding time shal] be
stated.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus|the
additional sipplementary requirements for sour service.

b The supplementary suffix “K” shall be used to designate a¥haterial delivered in accordance with the MDS plus|the
additional sfipplementary requirements for hydrogen service.

TYPE OF %TERIAL: 1% Cr ¥ Mo alloy steel

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Bars ASTM A739 B11 - -

Scope This MDS-défines applicable options and/or requirements that supplement or amend the

referenced’standard specification.

This\MDS includes additional requirements for valve parts DN 100 (NPS 4) and under manjyu-
factured from bars, when permitted by the valve specification.

Metal makjng< \For bar thickness 50 mm and greater the steel shall be vacuum degassed and made to fine
grain practice.

Chemical com- |For bar thickness 50 mm and greater, the following requirements shall apply:
position 10P + 5Sb + 4Sn + As < 1 500 (values in mg/kg)
C<0,15%,P<0,010 %, S < 0,007 %, Cu < 0,20 %, Ni< 0,30 %

Heat treatment | Tempering temperature shall be minimum 725 °C.

During the heat treatment process, bars shall be placed in such a way as to ensure free circu-
lation around each bar including any quenching operation.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

b The supplementary suffix “K” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for hydrogen service.
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Hardness test-
ing

Hardness testing shall be carried out on in accordance with ASTM A370 on the end surface of

one bar per lot. The maximum hardness shall not exceed 207HBW.

Test sampling

Valve parts manufactured from bar

Sampling of test specimens for bars intended for machining of valve parts shall conform with

the following requirements:

bar outside diameter or minimum of 100 mm, whichever is the greater, from th

bar, and the centreline of the specimen shall be located at mid thickness (1/2 OD).

The mid-length of the axial tensile specimens shall be located at a distance equal to the

The centreline of the tangential tensile specimens shall be located at mid thickness (1/2

e end of the

ODJ and the mid-point of the specimens at a minimum of 100 mm from the en

For bar with outside diameter < 100 mm: one tensile specimen and one(Setof
specimens shall be taken.

For bar with outside diameter = 100 mm: one tensile specimenmand one se
test specimens shall be taken in axial direction of the bar. In‘addition, one
specimen and one set of impact test specimens shall be takenin'tangential dire
bar.

The specified minimum tensile strength of the referénged standard shall be
directions.

H of the bar.

impact test

t of impact
tensile test
ction of the

met in both

Non-destructive

Visual inspection

metlallurgical,
mapufacturing,
testing and
certification
requirements) @

testing VT shall be carried out on each bar in accordanee with the product standard. The testing shall
be performed after machining, if applicable, and non-machined surfaces shall be cleaned prior
to the testing.
NDT (MT) of valve parts manufactured frérn bar
Inspection shall be according to the applicable valve specification or as specified Helow.
100 % magnetic particle testing ofdll accessible internal and external surfaces shalll be carried
outinaccordance with ASME BPVCV, article 7 or ASTM A961/A961M supplementary requirement
S55. Acceptance criteria shallbe according to ASME BPVC VIII, Div. 1, appendix 6.

Repair of de- Weld repair is not permitted.

fects

Soyr service When sour service requirements are specified by the purchaser, the material shall conform

(additional to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following addi-

tional requirenients:

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR(
this MDS.

175 and

Hydrogen ser-
vice (additional
metlallurgical,

, Products shall be delivered in the normalized and tempered or quenched and tempere
mapufacturing,
testing and Tensile testing and impact testing shall be carried out in accordance with API RP 9
ce l:'firntinn

When hydrogen service requirements are specified by the purchaser, the material sh
to the following additional requirements in the MDS.

all conform

d condition.
34-C.

requirements) b

Marking

The bars shall be marked to ensure full traceability to melt and heat treatment lot.

a

b

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

The supplementary suffix “K” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for hydrogen service.
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Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 /EN 10204 type 3.1
and shall confirm compliance with this specification.

The inspection documents shall include the following information:

— Heat treatment condition including tempering temperature and holding time shall be
stated.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

b The su PICIIIENUATY SUITIX K SIdIT DE Used L0 UeSIZIdLice d MIdlETIdl dCIIVEred 111 aCCOrddIiice WILIl tie MDS PIUS the
additional sipplementary requirements for hydrogen service.

TYPE OF 5TERIAL: 2% Cr 1 Mo alloy steel

PRODUCT ¥ORM |STANDARD GRADE ACCEPTANCE CLASS-, |SUPPLEMENTARY RE-
QUIREMENT

Seamless pipes  |ASTM A335/A335M [P22 (UNS K21590)

Scope This MDS defines applicable options and/or requirements that supplement or amend th
referenced standard specification.

w

Metal makjng For pipes with governing thickness 50 mm and greater, the steel shall be vacuum degasped
and made to fine grain practice.

Chemical dpmpo- |For pipes with governing thickness 50 mm an@greater, the requirements of API RP 934+A

sition shall apply.

Heat treatnent Minimum tempering temperature shall-be'725 °C.

Hardness tlesting Hardness testing shall be made on oneé finished pipe per lot and shall not exceed 235 HHW.

Extent of te¢sting |Product analysis shall be carried eut in accordance with the standard.
Repair of defects |Weld repair is not permitted.

ditional metal- form to the requirements-of the ISO 15156 series / ANSI/NACE MR0175 and the followihg
lurgical, manu- additional requirements:
f ““"”"«‘!' i *est_mg Chemical composition

and certification
requiremepts) @ |S<0,010 %

The matérial shall be traceable in accordance with [SO 15156-2 / ANSI/NACE MR0175 gnd
this MDS.

Hydrogen service |When hydrogen service requirements are specified by the purchaser, the material shall
(additiona] metal- [Conform to the following additional requirements in the MDS.

lurgical, manu-
facturing, testing

Sour servi«t’ (ad- |[When sour service requirements are specified by the purchaser, the material shall con-

Products shall be delivered in the normalized and tempered or quenched and tempered

e condition.
and certificdtion
requirements}b—Tersitetestimgamdimpact testing shattbecarrfedout fraccordamce withr APFRP-934-A
Marking The pipes shall be marked to ensure full traceability to melt and heat treatment lot.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

b The supplementary suffix “K” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for hydrogen service.
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Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 /EN 10204 type
3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:

— Heat treatment condition including tempering temperature and holding time shall be
stated.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

€ € € X I d c U
addjfitional supplementary requirements for h

ydrogen service.

TYPE OF MATERIAL: 2% Cr 1 Mo alloy steel

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Welded pipes ASTM A691/A691M |2 Y4 Cr (UNS K21590) |Class 22 or Class 42 |ASTM A691/A691M S3,
S7,512

Scdpe This MDS defines applicable options and/or requirements that supplement or amend the

referenced standard specification.

Metal making For pipes with governing thickness 50 mmyand greater, the steel shall be vacuuim degassed
and made to fine grain practice.

Mapufacturing The longitudinal weld shall be straight.
Welds shall be made using the SAW process.

Chemical compo- |For pipes with governing thickness 50 mm and greater, the requirements of AP]RP 934-A
sitipn shall apply.

Heqt treatment For Class 22 pipes, the starting plate shall be in the normalized and tempered dr quenched
and tempered conditions.

Tempering temperature shall be minimum 725 °C.

Hardness testing |Supplementary requirement S3 shall apply on one finished pipe per lot.

Extent of testing |Mechanical testing shall be carried out on one finished pipe per lot. Supplementary re-
quirement S12 shall apply for lot definition.

Non-destructive |Radiographic examination shall be performed after heat treatment.

testing Supplementary requirement S7 shall apply. Acceptance criteria shall be accordipg to ASME

BPVC VIII, Div. 1, Appendix 6. Examination shall be performed after calibration.

Repair of defects |Weld repair is not permitted.

Repairs to weld metal are acceptable in accordance with the standard specification and
shall meet the chemistry requirements of the original manufacturing weld.

a

TIIT SUPPICTHITIILAL y SUITIA O SIIdIT DT USTU TU UTSIgIdLE d THIdLTTIdl UCIIVETTU TIT ALLUTUdIICE WILID UIT T DS plus the
additional supplementary requirements for sour service.

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including

the additional supplementary requirements for sour service plus HIC testing and UT examination.

¢ The supplementary suffix “K” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for hydrogen service.
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Sour service (ad- |When sour service requirements are specified by the purchaser, the material shall con-
ditional metal- form to the requirements of the ISO 15156 series / ANSI/NACE MRO0175 and the following
lurgical, manu- additional requirements:

f““"”"!!'_tes‘f'"g Chemical composition
and certification

requirements) @b |S<0,003 %
Hardn in

In addition to the production hardness requirement in the MDS, welding procedure quali-
fication testing for manufacturing and any repair welding shall meet the requirements of
ANSI/NACE MR0175/1S0 15156-2, 7.3.3, using Vickers method, with a maximum hardness

£IODCTINT
UT ZZIJTT V.

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175-4nd
this MDS.

HIC testing and UT examination
When suffix SH applies, one plate per lot shall be tested as follows.
— HIC testing:
HIC testing in accordance with NACE TM0284, using Test Solution A.

Acceptance criteria per specimen shall be CLR <15 %, CTRx 5 %, CSR < 2 %.

Maximum individual crack length shall be reported for'¢ach section.
— UT examination:
ASTM A691/A691M S10 shall apply.

Hydrogen service |When hydrogen service requirements are specified by the purchaser, the material shall
(additiona] metal- | conform to the following additional requirements in the MDS.
lurgical, manu-
facturing, testing
and certifitation
requiremepts) ¢ | Tensile testing and impact testing shall be carried out in accordance with API RP 934-A

Products shall be delivered in the normalized and tempered or quenched and tempered
condition.

Marking The pipes shall be marked to enstre full traceability to melt and heat treatment lot.

Certificati¢n The material manufacturer,shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 /EN 10204 typ
3.1 and shall confirmcompliance with this specification.

[1°

The inspection doguments shall include the following information:

— Heat treatment condition including stress relieving PWHT temperature or tempetfing
temperature and holding time shall be stated.

a2 The supplementary suffix 4S” shall be used to designate a material delivered in accordance with the MDS plus|the
additional syipplementary requirements for sour service.

—

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS inclu
the additionpl supplementary requirements for sour service plus HIC testing and UT examination.

ng

¢ The supplementary suffix “K” shall be used to designate a material delivered in accordance with the MDS plus|the
additional syipplementary requirements for hydrogen service.

TYPE OF MATERIAL: 2% Cr 1 Mo alloy steel

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.

¢ The supplementary suffix “K” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for hydrogen service.
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PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY
REQUIREMENT
Wrought fittings |ASTM A234/A234M |WP22, WP22W Class 1 or Class 3 ASTM A960/A960M
S51, S53, S69
Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.
Metal making For fittings with governing thickness 50 mm and greater, the steel shall be vacuum de-
gassed and made to fine grain practice.
Chemical compo- |For fittings with governing thickness 50 mm and greater, the requirements of API RP
sitilnn 934-A shall apply
Heqt treatment Tempering temperature shall be minimum 725 °C.
All hot formed or forged fittings, including those manufactured by locallyjheatijg a portion
of the fitting stock, shall be heat treated after manufacture.
During the heat treatment process, fittings shall be placed in such @'way as to gnsure free
circulation around each fitting including any quenching operatjon:
Tensile testing ASTM A960/A960M supplementary requirement S51 shall apply as amended by|this MDS.

Tensile testing shall be carried out on specimens cut frema’fitting where dimer
mit. When removal of specimens is not possible due to the size of the fitting, a p
tion or a length of starting material that has been heat treated in the same heat
load as the fittings it represents shall be used.

sions per-
olonga-
treatment

Ha

dness testing

Hardness testing shall be carried out on twafittings for each test lot, including
terial, weld and HAZ.

parent ma-

Non-destructive

ASTM A960/A960M supplementary requirement S53 and S69 shall apply as amended by this

testing MDS. Acceptance criteria shall be acce¥ding to ASME BPVC VIII, Div. 1, Appendix ¢. Examina-
tion shall be performed after final heat treatment and after final machining or dalibration.
NDT shall be carried out after final heat treatment.

Repair of defects |Weld repair of the base material is not permitted.

Repairs to weld metalare acceptable in accordance with the standard specifica
shall meet the chemistry requirements of the original manufacturing weld.

fion and

a

b
the

C

The supplementary suffix “S” shall be.used to designate a material delivered in accordance with the N
addjitional supplementary requirements for sour service.

The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the M
hdditional supplementary réquirements for sour service plus HIC testing and UT examination.

The supplementary suffix)‘K” shall be used to designate a material delivered in accordance with the N
addjitional supplementary réquirements for hydrogen service.

[DS plus the

PS including

(DS plus the
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Sour service (ad- |When sour service requirements are specified by the purchaser, the material shall con-
ditional metal- form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following
lurgical, manu- additional requirements:

facturing, testing Chemical composition

and certification
requirements) @b S<0,003 % for WP22W fitting made from flat-rolled products
S$<0,007 % for WP22 fitting made from forging
Hardness testing

For WP22W fittings, in addition to the production hardness requirement in the MDS, weld-
ing procedure qualification testing for manufacturing and any repair welding shall meet

the requirements of ANSI/NACE MR0175/ISO 15156-2, 7.3.3, using Vickers method, with a
maximum hardness of 225HV.

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MRQ175 gnd
this MDS.

HIC testing and UT examination

When suffix SH applies, one finished WPBW fitting made from flat-rélted products per
shall be tested as follows.

— HIC testing:

—

ot

— HIC testing in accordance with NACE TM0284, using‘Test Solution A.
— Acceptance criteria per specimen shall be CLR £15 %, CTR <5 %, CSR <2 %.
— Maximum individual crack length shall bereported for each section.

— UT testing of flat-rolled product before m@nufacture:

— ASTM A578/A578M S1, S2.1 shall apply.

Hydrogen service |When hydrogen service requirements-are specified by the purchaser, the material shall
(additiona] metal- |conform to the following additional requirements in the MDS.
lurgical, manu-
facturing, testing
and certifitation
requiremehts) ¢ |Impact testing

Products shall be delivered infthe normalized and tempered or quenched and tempejred
condition.

Impact testing shall-be‘carried out in accordance with API RP 934-A.

Marking The fittings shall be marked to ensure full traceability to melt and heat treatment lot.

Certificati¢n The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 /EN 10204 typ
3.1 @nd'shall confirm compliance with this specification.

19’}

The inspection documents shall include the following information:

— Heat treatment condition including tempering temperature and holding time shal| be
stated.

a  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus|the
additional supplementary requirements for sour service.

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.

¢ The supplementary suffix “K” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for hydrogen service.
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TYPE OF MATERIAL: 2% Cr 1 Mo alloy steel

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY REQUIRE-
MENT

Forgings ASTM A182/ F22 Class 3 ASTM A961/A961M S55
A182M

Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.

Metal making Forgings with governing thickness 50 mm and greater shall be manufactured from steel
VaCUUTT degassed and made to fime graim practice:

Chemical compo- |For forgings with governing thickness 50 mm and greater, the requirements of-API RP

sitipn 934-A shall apply.

Hedt treatment Tempering temperature shall be minimum 725 °C.

During the heat treatment process, forgings shall be placed in su¢hya’way as to
circulation around each fitting including any quenching operation.

bnsure free

Non-destructive |10 % of all forgings per lot or a minimum of one item per lot irr any purchase orfler shall be

testing examined with magnetic particle testing. All accessible internal and external suffaces shall
be examined according to ASTM A961/A961M supplementary requirement S55. Acceptance
criteria shall be according to ASME BPVC VIII, Div. 1-Appendix 6. Examination shall be per-
formed after final heat treatment and final machifiing.

Repair of defects |Weld repair is not permitted.

Soyr service (ad-
ditjonal metal-
lurgical, manu-
facfuring, testing
and certification
requirements) 4

When sour service requirements are specified by the purchaser, the material sh
to the requirements of the ISO 15156 series’/ ANSI/NACE MR0175 and the follow
tional requirements:

11 conform
ring addi-

Chemical composition
$<0,025%

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 and

this MDS.

Hydrogen service
(additional met-
allyrgical, manu-
facturing, testing
an( certification
requirements) b

When hydrogen servicerequirements are specified by the purchaser, the materi
form to the followingadditional requirements in the MDS.

Products shallbedelivered in the normalized and tempered or quenched and temperg
Tensile testing and impact testing shall be carried out in accordance with API RH

Sketches shall be established showing type, and size of test samples and locatior]
tionfefjtest specimens.

1 shall con-

d condition.
934-A.

for extrac-

Marking

The'forgings shall be marked to ensure full traceability to melt and heat treatms

nt lot.

Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) ad
the purchaser.

cepted by

The inspection documents shall be issued in accordance with ISO 10474 /EN 1072
3.1 and shall confirm compliance with this specification.

04 type

The inspection documents shall include the following information:

stated.

Sketches for test sampling.

Heat treatment condition including tempering temperature and holding time shall be

b

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

The supplementary suffix “K” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for hydrogen service.
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TYPE OF MATERIAL: 2% Cr 1 Mo alloy steel

PRODUCT FORM |STANDARD GRADE |ACCEPTANCE CLASS SUPPLEMENTARY
REQUIREMENT

Plates ASTM A387/ 22 (UNS|Class 2 ASTM A387/A387M
A387M K21590) S53

Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.

Metal making Steel plate with thickness 50 mm and greater shall be vacuum degassed and made to fine
BT I practice.

Chemical cpmpo- |For plate with thickness 50 mm and greater, the requirements of API RP 934-A shalliapply.

sition

Heat treatinent | Tempering temperature shall be minimum 725 °C.
During the heat treatment process, plates shall be placed in such a way ags to,ensure free cir-
culation around each fitting including any quenching operation.

Hardness tlesting |Hardness testing shall be carried out on in accordance with ASTM A370 on one plate per
lot. Hardness shall not exceed 197HBW.

Test Sampling Supplementary requirement S53 shall apply. Specimens shall be‘ériented transverse to the

final rolling direction.

Visual inspection

Non-destryctive

testing VT shall be carried out on each plate in accordance with the product standard. The testing
shall be performed after machining, if applicable, anid non-machined surfaces shall be
cleaned prior to the testing.

Repair of defects |Weld repair is not permitted.

Sour servige When sour service requirements are spegified by the purchaser, the material shall confopm

(additiona] met- |to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following addj-

allurgical, manu- |tional requirements:

facturmg,.*esl:mg Chemical composition

and certification

requiremepts) @b |S < 0,003 %
The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 and
this MDS.
HI ing and UT éxamination

When suffix SH applies, one plate per lot shall be tested as follows.
HIC testing:
HIC testing in accordance with NACE TM0284, using Test Solution A.

Acceptance criteria per specimen shall be CLR <15 %, CTR <5 %, CSR < 2 %.

Maximum individual crack length shall be reported for each section.
UT examination:
ASTM A387/A387M supplementary requirement S8 shall apply.

Hydrogen service
(additional met-
allurgical, manu-

When hydrogen service requirements are specified by the purchaser, the material shall
conform to the following additional requirements in the MDS.

Products shall be delivered in the normalized and tempered or quenched and tempered

facturing, testing
and certification
requirements) ¢

condition.

Tensile testing and impact testing shall be carried out in accordance with API RP 934-A.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.

¢ The supplementary suffix “K” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for hydrogen service.
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Marking

The plates shall be marked to ensure full traceability to melt and heat treatment

lot.

Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by

the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 /EN 10204 type

3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:

Heat treatment condition. Tempering temperature and holding time shall be stated.

a

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

b
the

C

The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the-M
additional supplementary requirements for sour service plus HIC testing and UT examination.

The supplementary suffix “K” shall be used to designate a material delivered in accordance with the N
addjitional supplementary requirements for hydrogen service.

PS including

DS plus the

TYPE OF MATERIAL: 2% Cr 1 Mo alloy steel

PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Caqtings ASTM A217/A217M  |WC9 (UNSJ21890) ASTM A21§/A217M S4,
S5,521, S92.2, S53
ASTM A703/A703M
S14, 520

Scalpe

referenced standard specification.

This MDS defines applicable options-and/or requirements that supplement or amend the

Chémical compo- |Supplementary requirementASTM A217/A217M S52.2 and S53 shall apply with|a J-factor

sitipn <100.

Heqt treatment Tempering temperaturéshall be minimum 725 °C.
During the heat treatment process, castings shall be placed in such a way as to pnsure free
circulation areund each item.

Extent of testing |ASTM A703/A703M supplementary requirement S14 shall apply.

Test sampling For castings with a weight of 250 kg or more, the test blocks shall be integrally cast or gated
onto the casting and shall accompany the castings through all heat treatment joperations.

ineldding any post weld stress relieving.

Thickness of the test block shall be equal to the thickest part of the casting repi
to a maximum thickness of 100 mm. For flanged components, the largest flang]
is the ruling section.

Dimensions of test blocks and location of test specimens within the test blocks a
the figure below for integral and gated test block. The test specimens shall be t4
the cross hatched area. Distance from end of test specimen to end of test block

T /4

esented up
e thickness

e shown in
ken within
shall mini-

L.
jesivessmuionn WA Y

a

b

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

The supplementary suffix “K” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for hydrogen service.
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T, =250 mm
T/4
<¥ T/Z X

= N

B~
X
B~ —-—- s |+
B~

< 1 2 g

1 integrated test block
2 gated test block

Non-destriyctive
testing

General

For definition and NDT of pilot castings reference is made the general'part of this docu-
ment.

Non-machined surfaces shall be cleaned prior to testing.

Visual inspection

Visual testing shall be carried out on each casting in agcerdance with ANSI/MSS SP-55.
The testing shall be performed after final machining;

Radiographic testing
ASTMA351/A351M supplementary requiremerit S5 shall apply as amended by this MDS

— Method of radiography of radiography shall be according to ASME BPVCV, Article 2
acceptance criteria shall be in accotdance with ASME BPVC VIII, Div. 1, Appendix 7,

— Valve castings shall be examjned in the areas as defined by ASME B16.34 for spe|

classvalves and other criticalareas as defined by designer. In addition, castings shalll be

examined at abrupt changes in sections and at the junctions of risers, gates or feed
to the castings.

— Sketches of the areas to be tested shall be established and agreed with the purchas

— Whenrandonitesting (5 %) is specified, minimum one casting of each pattern includ
feeder and risér system in any purchase order with the foundry shall be examined,

— If defectoutside acceptance criteria is detected, two more castings shall be tested,
if any-of these two fails all items represented shall be tested.

—__“Pilot castings shall be radiographed to the extent described above.

=’ Frequency of RT of valve castings shall be according to table below.

hnd

cial

ers

ing

hnd

Frequency of RT based on pressure class and nominal outside diameter:
Pressure class: <300 600 | 900 |=1500
Frequency of RT |Notrequired <10” <2
5% > 10" > 2"
100 % Not applica- > 20" > 16" 26"
ble

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

b The supplementary suffix “K” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for hydrogen service.
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Non-valve castings: Each casting shall be examined unless agreed otherwise. Testing shall be
at abrupt changes in sections and at the junctions of risers, gates or feeders to the castings
and other critical areas as defined by designer. Sketches of the areas to be tested shall be
established and agreed.

Magnetic particle testing
ASTM A217/A217M supplementary requirement S4 shall apply as amended by this MDS:

Surface testing and acceptance criteria shall be in accordance with ASME BPVC VIII, Div. 1,
Appendix 7.

Each pilot and production casting shall be tested after final machining at all accessible ex-

ternal and internal surfaces. Non-machined surtaces shall be cleaned prior to.the testing.

Reﬁair of defects

All major repairs, as defined by ASTM A217/A217M, shall be documented in.accodance with
ASTM A703/A703M S20.2.

The repair welding procedure shall be qualified in accordance with ASTM A488/A488M or
ISO 11970 and this MDS:

— Welding procedure shall be qualified on casting or plate of the same cast magerial grade
as used in production;

— Testing methodology and acceptance criteria,Shall be in accordanc¢ with the
requirements of this MDS for the parent materidl.

Weld repairs are not acceptable for castings thatleak during pressure testing.

Stress relieving PWHT shall be required afteryall major weld repair.

If a minor cosmetic repair is required to a$emi-finished or finished cast component, PWHT
may be omitted provided the welding procedure meets all the test requirements|of this data
sheet in the as-welded condition and-pteheat is applied according to the standard.

The weld metal composition shall\conform with supplementary requirement A|STM A217/
A217M S53.1.3.

Soyr service (ad-
ditlonal metal-
lurgical, manu-
facturing, testing
and certification
rejuirements) a

When sour service requirements are specified by the purchaser, the material shall con-
form to the requirements‘of the ISO 15156 series / ANSI/NACE MR0175 and the|following
additional requirements:

Hardn in

Production hatdness testing shall be performed in accordance with the requirements in
ASTM A3707A1058 on the pilot casting and one casting per lot thereafter. The njaximum
hardnesgshall be 22HRC from three readings taken in close proximity.

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MIR0175 and
this-MDS.

Hydrogen service
(additional metdl-
lurgical, manu-
facfuring, testing
and certification
requiréments) b

When hydrogen service requirements are specified by the purchaser, the materfal shall
conform to the following additional requirements in the MDS.

Tensile testing and impact testing shall be carried out in accordance with API RP 934-A.

MaLkina

The castings shall be marked to ensure full traceability to melt and heat treatmbnt lot.

Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 /EN 10204 type
3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:

— Heat treatment condition including tempering temperature and holding time shall be
stated.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

b The supplementary suffix “K” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for hydrogen service.
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TYPE OF MATERIAL:2% Cr 1 Mo alloy steel

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Bars ASTM A739 B22 - -

Scope This MDS defines applicable options and/or requirements that supplement or amend the

referenced standard specification.

This MDS includes additional requirements for valve parts DN 100 (NPS 4Jand under.mpn-
ufactured from bars, when permitted by the valve specification.

Metal makjng For bar thickness 50 mm and greater the steel shall be vacuum degassed and made-to fipe
grain practice.

Chemical cpmpo- |For bar thickness 50 mm and greater, the requirements of API RP 934-A shalbapply.
sition

Heat treatinent | Tempering temperature shall be minimum 725 °C.

During the heat treatment process, bars shall be placed in such,a'way as to ensure free [cir-
culation around each bar including any quenching operation,

Hardness testing |Hardness testing shall be carried out on in accordance wjthtASTM A370 on the end surface
of one bar per lot. The maximum hardness shall not exceed 207HBW.

Test sampling L rts man red from bar

Sampling of test specimens for bars intended formachining of valve parts shall conform with
the following requirements:

— The mid-length of the axial tensile speeimens shall be located at a distance equal tofthe
bar outside diameter or minimum oft100 mm, whichever is the greater, from the enfl of
the bar, and the centreline of the spécimen shall be located at mid thickness (1/2 OD).

— The centreline of the tangentialtensile specimens shall be located at mid thickness (|1 /2
0D) and the mid-point of the specimens at a minimum of 100 mm from the end of|the
bar.

— For bar with outside diameter < 100 mm: one tensile specimen and one set of impact
test specimens shall be taken.

— For bar with ottside diameter = 100 mm: one tensile specimen and one set of impact
test specimens shall be taken in axial direction of the bar. In addition, one tensile fest
speciménand one set of impact test specimens shall be taken in tangential directioh of
the bar

— <hé&'specified minimum tensile strength of the referenced standard shall be met in both
directions.

Non-destryctive «{¥iSual inspection
testing

VT shall be carried out on each bar in accordance with the product standard. The tesfing
shall be performed after machining, if applicable, and non-machined surfaces shall be cleahed
prior to the testing.

NDT (MT) of valve parts manufactured from bar

Inspection shall be according to the applicable valve specification or as specified below.

100 % magnetic particle testing of all accessible internal and external surfaces shall be carried
out according to ASME BPVCV, article 7 or ASTM A961/A961M supplementary requirement
S55. Acceptance criteria shall be according to ASME BPVC VIII, Div. 1, appendix 6.

Repair of defects |Weld repair is not permitted.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

b he supplementary suffix “K” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for hydrogen service.
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Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certification
requirements) 4

When sour service requirements are specified by the purchaser, the material sh
form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the
additional requirements:

all con-
following

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE M
this MDS.

R0175 and

Hydrogen service
(additional metal-
lurgical, manu-
facturing, testing
and certification

When hydrogen service requirements are specified by the purchaser, the material shall

conform to the following additional requirements in the MDS.

Products shall be delivered in the normalized and tempered or quenched and tempered

condition.

requirements)® |Tensile testing and impact testing shall be carried out in accordance with APFRP 934-A.
Mayking The bars shall be marked to ensure full traceability to melt and heat treatment Ipt.
Certification The material manufacturer shall have a quality system in place (e.g. SO 9001) afpcepted by

the purchaser.

The inspection documents shall be issued in accordance with [S@10474 /EN 10
3.1 and shall confirm compliance with this specification.

The inspection documents shall include the following information:

Heat treatment condition including tempering temipérature and holding ti
stated.

P04 type

me shall be

a

b

The supplementary suffix “S” shall be used to designate a material délivered in accordance with the N
addjfitional supplementary requirements for sour service.

he supplementary suffix “K” shall be used to designate a material delivered in accordance with the M
addjitional supplementary requirements for hydrogen service.

[DS plus the

DS plus the

TYPE OF MATERIAL: High strength low alloy steel

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT
Studs, boltsand |[ASTM A320/A320M’ |L7,L7M, L43 -
nugs (HDG) ASTM A194/A194M |7 or 7M ASTM A19}t/A194M
S3,54, S5
Scdpe This MDS-defines applicable options and/or requirements that supplement orfamend the
referenced standard specification.
Mahufacturing Threading of studs and bolts may be done by machining or rolling. Thread rolljng shall be
done after heat treatment.
Threads in nuts shall be machined.
Imxact testing/ Nuts to ASTM A194/A194M: S3 shall apply.
Toyghness testing
Prqofload testing |Nuts to ASTM A194/A194M: S4 shall apply.

Non-destructive
testing

All' products shall be 100 % visually examined 1n all areas of threads, shanks

Discontinuities shall conform with requirements specified in ASTM F788/F788M for bolts/

studs and ASTM F812 for nuts.

and heads.

Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certification
requirements) 2

When sour service is specified by the purchaser, only Grade L7M/7M is acceptable.
The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 and

this MDS.

a

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

© IS0 2023 - All rights reserved
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Surface treatment

All studs, bolts, nuts and washers shall be hot dip spun galvanized in accordance with ISO

and finish 10684 or ASTM F2329/F2329M. The zinc coating on threads shall not be subject to cutting,
rolling or finishing tool operation. Nuts may be tapped after galvanizing.
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by

the purchaser.
S5 shall apply for nuts to ASTM A194/A194M.

The inspection documents shall be issued in accordance with ISO 10474 / EN 10204 type 3.1
and shall confirm compliance with this specification.

The inspection documents shall include the following information:

Steel manufacturer of starting material;

Heat treatment condition.

additional s

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with thée MDS plus
pplementary requirements for sour service.

the

TYPE OF &TERIAL: High strength low alloy steel

PRODUCT ¥ORM  |STANDARD GRADE ACCEPTANCE'CLASS |SUPPLEMENTARY
REQUIREMENT
Studs, bolfsand |ASTM A320/A320M |L7,L7M, L43 -
nuts (HDG) ASTM A194/A194M |7 or 7M ASTM A194/A194)1
S3,54, S5
Scope This MDS defines applicable options and /6t requirements that supplement or amend |the
referenced standard specification.
Manufacturing Threading of studs and bolts may be'done by machining or rolling. Thread rolling shal| be
done after heat treatment.
Threads in nuts shall be machined.
Impact testing/ Nuts to ASTM A194/A194M3S3 shall apply.
Toughness|testing
Proof load|testing |Nuts to ASTM A194/A194M: S4 shall apply.

Non-destryctive
testing

ds.
ts/

All products shdll be 100 % visually examined in all areas of threads, shanks and he
Discontinuiti€sshall conform with requirements specified in ASTM F788/F788M for bo
studs and ASTM F812 for nuts.

Sour servige (ad-
ditional m¢tal-
lurgical, manu-
facturing, testing
and certifiration
requiremepts)@

When sour service is specified by the purchaser, only Grade L7M/7M is acceptable.

The‘araterial shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175
this MDS.

hnd

Surface trgatment

All studs, bolts, nuts and washers shall be hot dip spun galvanized in accordance with [[SO

and finish 10684 or ASTM F2329/F2329M. The zinc coating on threads shall not be subject to cutting,
rolling or finishing tool operation. Nuts may be tapped after galvanizing.
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by

the purchaser.
S5 shall apply for nuts to ASTM A194/A194M.

The inspection documents shall be issued in accordance with ISO 10474 / EN 10204 type 3.1
and shall confirm compliance with this specification.

The inspection documents shall include the following information:

a2  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Steel manufacturer of starting material;

Heat treatment condition.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

TYPE OF MATERIAL: High strength low alloy steel

PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |[SUPPLEMAENTARY RE-
QUIREMENT

Studs, boltsand |ASTM A320/A320M |L7,L7M, L43 -

nugs (blackor ATV A194/A194M |7 or 7M ASTM A19}t/A194M

ung¢oated) $3 S4 S5

Scdpe This MDS defines applicable options and/or requirements that'supplement or{amend the
referenced standard specification.

Maqhufacturing Threading of studs and bolts may be done by machining ‘or/rolling. Thread rolljng shall be
done after heat treatment.
Threads in nuts shall be machined.

Imﬂmct testing/ Nuts to ASTM A194/A194M: S3 shall apply.

Toyghness testing

Prqofload testing |Nuts to ASTM A194/A194M: S4 shall apply,

Non-destructive
tes’fing

All products shall be 100 % visually gxamined in all areas of threads, shanks
Discontinuities shall conform with«tequirements specified in ASTM F788/F788
studs and ASTM F812 for nuts.

and heads.
M for bolts/

Soyr service (ad-
ditlonal metal-
lurgical, manu-
facturing, testing
and certification
requirements) 2

When sour service is specified\by the purchaser, only Grade L7M/7M is accepta

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE M
this MDS.

ble.
[RO175 and

Su:yace treatment |End user orpurchaser may define surface treatment of finish.
and finish
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) gccepted by

thepurchaser.
S5’shall apply for nuts to ASTM A194/A194M

The inspection documents shall be issued in accordance with ISO 10474 / EN 107
and shall confirm compliance with this specification.

The inspection documents shall include the following information:

Steel manufacturer of starting material;

04 type3.1

Heat treatment condition.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

TYPE OF MATERIAL: High strength low alloy steel

PRODUCT FORM

STANDARD GRADE ACCEPTANCE CLASS

SUPPLEMENTARY RE-
QUIREMENT

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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done after heat treatment.

Threads in nuts shall be machined.

Studs, boltsand |ASTM A193/A193M |B7,B7M -

nuts (blackor  fAoTM A194/A194M  [2H, 2HM -

uncoated)

Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.

Manufacturing Threading of studs and bolts may be done by machining or rolling. Thread rolling shall be

Non-destructive
testing

All products shall be 100 % visually examined in all areas of threads, shanks and heads.

Discontinuities shall coanform azith rnqnirnmohfc cpnr‘ifior] MM ASTM F"7QQI/F"7QQ]\/| forbo

ts/

studs and ASTM F812 for nuts.

Sour servige (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certification
requiremepts) 2

When sour service is specified by the purchaser, only Grade B7M/2HM is acceptable!

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACEMR0175
this MDS.

hnd

Certificatign

The material manufacturer shall have a quality system in place (€.g ISO 9001) accepted
the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 / EN 10204 t
2.2 as minimum.

by

ype

a

additional sy

The supplementary suffix “S” shall be used to designate a material delivef¢d“in accordance with the MDS plus
pplementary requirements for sour service.

the

TYPE OF !%TERIAL: High strength low alloy steel

done after h€éat treatment.

Threads,int nuts shall be machined.

PRODUCT ¥ORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARYRE-
QUIREMENT
Studs, bolgs and |ASTM A193/A193M |B7/B7M -
nuts (HDG) ASTM A194/A194M |2H, ZHM -
Scope This MDS defines applicable options and/or requirements that supplement or amend |the
referenced standard specification.
Manufacturing Threading of(studs and bolts may be done by machining or rolling. Thread rolling shal| be

Non-destriyctive
testing

All ptoducts shall be 100 % visually examined in all areas of threads, shanks and he
DPiscontinuities shall conform with requirements specified in ASTM F788/F788M for bo
studs and ASTM F812 for nuts.

ds.
ts/

Sour servige (ad-
ditional me¢tal

When sour service is specified by the purchaser, only Grade B7M/2HM is acceptable.

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175

nd

Iurgical, muarra=
facturing, testing
and certification
requirements) 2

this MDS.

Surface treatment
and finish

All studs, bolts, nuts and washers shall be hot dip spun galvanized according to ISO 10684
or ASTM F2329/F2329M. The zinc coating on threads shall not be subject to cutting, rolling

or finishing tool operation. Nuts may be tapped after galvanizing.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

S5 shall apply for nuts to ASTM A194.

The inspection documents shall be issued in accordance with 1ISO 10474 / EN 10204 type
2.2 as minimum.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

TY!E OF MATERIAL: High strength low alloy steel

PROQDUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Forged Clamp ASTM A788/A788M |Grade 4140 S18

Scope This MDS defines applicable options and/or requirements that supplement orf amend the

referenced standard specification.

Manufacturing The forgings shall be finished hot-worked.

Chdmical compo- |Accordingto ASTM A29/A29M, AISI 4140. Other chengi¢al compositions may be usgd provided
sitipn the specified mechanical properties are compliedwith.

The following limitations shall apply: S < 0,025 %; P < 0,030 %; N < 0,010 %; Al 4 0,06 %; Al:
N>2:1

Heqt treatment The forgings shall be austenitized, liquid:\quenched and tempered.

Parts shall be placed in such a way as.to ensure free circulation around each parf during the
heat treatment process includingiquenching.

Extpnt of testing |One set of tensile and impact test shall be carried out for each melt, section thickness +/-
25 % and heat treatment lpad. A test lot shall not exceed 5 000 kg.

Tesf sampling For forgings having maximum section thickness, T < 50 mm, the test specimen shjall be taken
at mid thickness and.its mid length shall be at least 50 mm from any second sphrface or at
equal distance fromjthe second surfaces.

For forgings having maximum section thickness, T > 50 mm, the test specimens sHall be taken
atleast % TTfrom the nearest surface and mid-length of test specimens at least Tjor 100 mm,
whichevér i5'less, from any second surface.

Forall forging sketches shall be established showing type, and size of test samples and loca-
tion for extraction of test specimens.

Tensile testing Minimum yield strength: Rg, 2 515 MPa
Minimum tensile strength: Ry 2 690 MPa
Minimum elongation: A=215%

Impact testing Charpy V-notch testing is required according to ASTM A370 at —46 °C. The notdh shall be
perpendicular to the surface. The minimum absorbed energy for full size specirhens shall
be 41 ] average and 33 ] single. Reduction factors for sub-size specimens shall bé: 7,5 mm
-5/6 and 5 mm - 2/3.

Hardness testing |Except when only one forging is produced, a minimum of two forgings shall be hardness
tested per batch or continuous run to ensure that forgings are within the hardness limits
237 HB or 22 HRC.

Non-destructive |Supplementary requirement, S18, magnetic particle testing, shall apply to all forgings.
testing The acceptance criteria shall be to ASME BPVC VIII, Div. 1, Appendix 6.
Repair of defects |Weld repair is not permitted.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certification
requirements) @

When sour service requirements are specified by the purchaser, the material shall conform
to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following addi-
tional requirements:

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 and
this MDS.

Marking

The part shall be marked to ensure full traceability to melt and heat treatment lot.

Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The material certificate shall be issued in accordance with ISO 10474 / EN 10204 type 3.1,

confirm compliance with this specification, and include the following information:

steel manufacturer of starting material;

heat treatment condition, for QT condition austenitisation and tempering temperafure
and quenching medium.

a2  The supplementary suffix “S” shall be used to designate a material delivered in accordance with-the MDS plug
additional sypplementary requirements for sour service.

the

TYPE OF &TERIAL: High strength low alloy steel

PRODUCT ¥ORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Bars ASTM A29/A29M 4140 - -

Scope This MDS defines applicable options and /ot requirements that supplement or amend [the
referenced ASTM standard specification!
Valve parts machined from bar covered by this MDS are restricted to pressure controlling
parts only.

Manufacturing Bars shall be manufactured te-the following requirements:
— Dbar forgings as definéd;in ASTM A788/A788M and certified to ASTM A694/A694M] or
— hotrolled/wrought bars with a maximum outside diameter 250 mm; or
— All bars shall b€ supplied in heat treatment condition as specified below.
Cold finishing shall be restricted to turning, grinding or polishing (singly or in combinatipn);
cold drawinglor cold forming is not permitted.

Chemical cpmpo- |S<0,0209%,P <0,025 %

sition

Heat treatment For{products delivered in quenched and tempered condition the minimum tempering tgm-

pérature shall be 650 °C.

Bars shall be placed in such a way that free circulation around each bar is ensured duting
the heat treatment process, including quenching.

Tensile testing

Minimum yield strength: = 515 MPa (75 ksi)

Minimum tensile strength: = 690 MPa (100 ksi)

Minimum elongation: = 15 %

Impact testing/
Toughness testing

Impact testing shall be carried out at —46 °C. One set of three samples shall be tested.
Acceptance criteria minimum 45 ] average and 35 ] single for full size specimens.

Reduction factors for sub-size specimens shall be: 7,5 mm - 5/6 and 5 mm - 2/3.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Extent of testing

Impact test, tensile test and hardness test shall be carried out for each heat, nominal thick-
ness and heat treatment load. For heat treatment in continuous furnace a heat treatment
load is defined as all bars heat treated continuously in the same furnace, of the same heat
and nominal thickness. A test lot shall not exceed 2 000 kg for bars with weight < 50 kg, and
5000 kg for forgings with weight > 50 kg.

Test sampling

lve parts man red from bar

Sampling of test specimens for bars intended for machining pressure controlling parts of
valve DN 100 (NPS 4) and under shall conform with the following requirements:

The mid-length of the axial tensile test specimen shall be located at a distance equal
to the bar outside diameter or minimum of 100 mm , whichever is the greater, from

the end of the bar, and the centreline of the specimen shall be located at
distance of OD/4 from the surface.

The centreline of the tangential tensile test specimen shall be lpcatéd at

distance of 0D/4 from the surface and the mid-point of the specimeéns at a thinimum of

100 mm from the end of the bar.

The notch of the impact test specimen shall be located perpendicular to the
For bar with outside diameter < 100 mm: one tensile and one set impact tesf
shall be taken.

For bar with outside diameter = 100 mm: one ténsile and one set impact tesf
shall be taken in axial direction of the bar~Jn addition, one tensile test sp

one set impact test specimens shall betaken in tangential direction of the bar; the
centreline of the tensile test specimen’shall be located a minimum of 100 njm from the

end of the bar.

impact energies specified in,this data sheet shall be met in both directions

The specified minimum tensile(strength of the referenced standard speciffication and

h minimum

h minimum

bar surface.

specimens

specimens
bcimen and

Non-destructive
testing

Visual inspection
VT shall be carried out e each bar in accordance with the product standard.

shall be performed aftegmachining, if applicable, and non-machined surfaces shall
prior to the testing.

The testing
I be cleaned

Repair of defects

Weld repair is not'permitted.

Soyr service (ad-

Grade 4140 material is not referenced in the ISO 15156 series / ANSI/NACE MR

175. Use of

ditjonal metal- Grade 4140 in'sour service shall require separate qualification according to ISQ 15156-2 /
lurgical, manu- ANSI/NACE MR0175.
fac uring, _tesl{mg Theinspection documents required in this MDS shall also include the qualification fest reports.
and certification
requirements) 2 The'material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 and
this MDS.
Marking The bars shall be marked to ensure full traceability to melt and heat treatment |ot.
Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) gccepted by
the purchaser.
The inspection documents shall be in accordance with ISO 10474 / EN 10204 type¢ 3.1, unless

ifaod ol 3 Ll L
DPCLIIICU ULIICT VWIOSU U_y CIIC Pul CITAaostTT.
The inspection documents shall include the following information:

Steel manufacturer, melting and refining practice;

time).

Heat treatment condition (for tempered condition, tempering temperature and holding

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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TYPE OF MATERIAL: High strength low alloy steel

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Forged clamp ASTM A508/508M 22 4,50r6

Scope This MDS defines applicable options and/or requirements that supplement or amend the

referenced standard specification.

Heat treatment Parts shall be placed in such a way as to ensure free circulation around each part during
the heat treatment process including quenching.

Extent of t¢sting | One set of tensile and impact test shall be carried out for each heat and heat treatment
load. A test lot shall not exceed 5 000 kg.

Test sampling Samples for mechanical testing shall be taken from sacrificial parts or prolofagationf in
accordance with Method 2 or 3. Use of any other method shall be agreed with‘Rurchasef.

For forgings having maximum section thickness, T < 50 mm, the test specifiien’shall be taken
at mid thickness and its mid length shall be at least 50 mm from anyrsecond surface of at
equal distance from the second surfaces.

For forgings having maximum section thickness, T > 50 mm, the testspecimens shall be taken
atleast % T from the nearest surface and mid-length of test spécimens atleast T or 100 rhm,
whichever is less, from any second surface.

For all forging sketches shall be established showing type€hand size of test samples and lgca-
tion for extraction of test specimens.

Impact tesfing Charpy V-notch testing is required according to ASTM A370 at —46 °C. The notch shal| be
perpendicular to the surface. The minimum abSorbed energy for full size specimens shall
be 41 ] average and 33 ] single. Reduction faeters for sub-size specimens shall be: 7,5 mm 6
and 5 mm - 2/3.

Hardness testing |Except when only one forging is producéd, a minimum of two forgings shall be hardress
tested per batch or continuous run €0 ensure that forgings are within the hardness limits
237 HB or 22 HRC.

Non-destryctive |Magnetic particle testing using'test method to ASTM A966/A966M shall apply to all forgings
testing covering all accessible surface:

Repair of defects | Weld repair of base material is not permitted.

ditional metal- form to the requirements of the ISO 15156 series / ANSI/NACE MRO0175 and the followihg
lurgical, manu- additional requirements:
facturing, testing
and certification

Sour servi«tz (ad- |When sour servicerequirements are specified by the purchaser, the material shall con-

The materialshall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 gnd

requiremepts) 2 this MDS
Marking The“part shall be marked to ensure full traceability to melt and heat treatment lot.
Certificatign The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by

the purchaser.

The material certificate shall be issued in accordance with ISO 10474 / EN 10204 type .1,
confirm compliance with this specification, and include the following information:

— steel manufacturer of starting material;

— heattreatment condition, for QT condition, austenitisation and tempering temperature
and quenching medium.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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A.3 Material datasheets for high pressure service according to ASME B31.3

TYPE OF MATERIAL: Impact tested carbon steel

PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Seamless pipes API Spec 5L X42N, X42NO, X42Q,|PSL2
X42Q0, X52N, X52N0,
X52Q, X52Q0 (SMLS)

SCOPC Th:s l\/[DS dCﬁ'ﬂCS annlbicabla ontionc '\v\‘rl laor raciivarmaantc thot cinnlara ot o & nend the

TP PTICToTC- O P TIoTIo Tty O T C ot CrCreo—thot o p pre e O

referenced standard specification.

Mapufacturing Seamless pipe (SMLS) according to the product standard

Chemical compo- |The chemical composition in API Spec 5L shall apply for all thickness€s with thg¢ addition
sitlpn of Ti+Nb+V < 0,10.

Hedt treatment For pipes delivered in quenched and tempered condition the mifiimum temperipg temper-
ature shall be 630 °C.

Imﬂ)act testing/ |Charpy V-notch testing according to ASTM A370 at —46 °Cis required for nominal thick-
Toyghness testing |ness = 6 mm.

Where pipe dimension does not allow testing in thettransverse direction, the sgecimen
shall be oriented in longitudinal direction.

The minimum absorbed energy for full size speeimens shall be 41] average of tHree speci-
mens and 33] single value in the transverse.direction and 81] average of three specimens
and 65] single value in the longitudinal dicection.

Reduction factors for sub-size specimeéns shall be: 7,5 mm - 5/6 and 5 mm - 2/3)

Hardness testing |Hardness testing of pipe body shall be performed on one pipe per lot in accordapce with
Annex]J.

The maximum hardness shall be 22 HRC or 250 HV10.

Non-destructive |The pipe shall undergoltesting and pass acceptance criteria according to ASME BPVC VIII
testing Div. 3 KE-240.

Soyr service (ad- |When sour servicerequirements are specified by the purchaser, the material shall con-
ditlonal metal- form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and thq following
lurgical, manu- additionalfequirements:
fac urmg,_tesl:mg The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 and
an( certification .

. this-MDS.
requirements) &

Dil‘iensional toler-|For t > 25 mm the dimensional tolerances shall be the same as for t < 25 mm.
andes

Certification The material manufacturer shall have a quality system in place (e.g. ISO 9001) dccepted by
the purchaser.

The material certificate shall be issued in accordance with ISO 10474 / EN 102(4 type 3.1,
confirm compliance with this specification, and include the following informatipn:

— melling and refining practice;

— heattreatment condition; for QT condition, austenitisation and tempering temperature
and quenching medium;

— NDT standards and acceptance criteria.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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TYPE OF MATERIAL: Impact tested carbon steel

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Wrought fittings |ASTM A860/A860M |WPHY 42, WPHY 52 |Seamless or welded |ASTM A960/A960M
S53,S57,S69

Scope This MDS defines applicable options and/or requirements that supplement or amend the

referenced standard specification.

Chemical compo- |(V+Nb +Ti)<0,10 %
sition [

Heat treatinent During the heat treatment process, fittings shall be placed in such a way as to ensufe frge
circulation around each fitting including any quenching operation.

For products delivered in the tempered condition, the minimum tempering temperaturg
shall be 630 °C.

Test sampling Samples for production testing shall realistically reflect the properties in the actual paf

(g

S.

Test sampling shall be made from an actual fitting, from a prolongation thereof, or if nof
possible, a length of starting material that has been heat treated in-the same heat treat-
ment load as the fittings it represents.

Extent of tgsting |Impact and hardness testing shall be carried out for each héat and heat treatment load.

Impact tesfing/  |Impact testing is required for thickness = 6 mm; for fitfings with a weld end, the weld epd
Toughness|testing |thickness shall govern.

Test specimens shall be oriented in the transverseydirection or alternatively in both trans-
verse and longitudinal direction as far as size permits. Acceptance criteria for transverge
direction is minimum 41 ] average and 33 J:single. Acceptance criteria for longitudinal
direction is minimum 81 ] average and 65\ single.

Reduction factors for sub-size specimefis shall be: 7,5 mm - 5/6 and 5 mm - 2/3.

The impact test specimens shall be taken from mid-thickness position.

Hardness testing |ASTM A960/A960M supplementary requirement S57 shall apply with the following re-
quirements: hardness testing-shall be carried out on a minimum two fittings, including
parent material, weld and*HAZ, for each test lot.

Non-destryctive Ultrasonic testing

testing Ultrasonic testing shall apply to all fittings with greatest cross section thickness exceeding

50 mm. The testing shall be carried out according to ASTM A388/A388M and dedicated
procedure with' scanning plan. Supplementary requirement S1 shall apply.

Acceptance criteria:

— <{no'single indication exceeding reference distance amplitude curve;

—) ' no multiple indications exceeding 50 % of reference distance amplitude curve is
allowed. Multiple indications are defined as two or more indications (each exceeding
50 % of the reference distance amplitude curve) within 13 mm of each other in pny
direction.

Magnetic particle testing

ASTM A960/A960M supplementary requirement S53 and S69 shall apply. 100 % magnetic
particle testing shall be carried out in accordance with ASME BPVC V, Article 7. Acceptance
criteria shall be according to ASME BPVC VIII, Div. 1, Appendix 6. All accessible internal
and external surfaces shall be examined. Testing shall be carried out after machining if
applicable. Non-machined surfaces shall be cleaned prior to testing.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service, but excluding HIC testing and UT examination.

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.
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Repair of defects |Weld repair of the base material is not permitted.

Repairs to weld metal are acceptable in accordance with the standard specification and shall
meet the chemistry requirements of the original manufacturing weld.

Sour service (ad- |When suffix S is specified is specified the following requirements apply:

ditio_nal metal- — The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175
lurgical, manu- .
; , and this MDS.
facturing, testing
and certification | _  Chemical composition:

requirements) &b
— S$<0,010 % for fittings made from seamless pipe;

— S<0,003 % for welded fittings made from flat-rolled parts;
— S$<0,020 % for fittings made from forging;
— Ni< 1,0 % for the weld metal.

— Hardness testing:

For fittings, in addition to the hardness testing requirement in'the MDS, welding procedure
qualification testing for manufacturing and any repair welding shall meet the refjuirements
of ISO 15156-2 / ANSI/NACE MR0175 using Vickers niethod, with a maximum hardness of
250 HV.

When suffix SH is specified is specified the follewing requirements apply:
— HIC testing in accordance with NACE TM0284, using Test Solution A shall apply.

— Acceptance criteria per specinén’shall be CLR <15 %, CTR <5 %, CSR|< 2 %.
— Maximum individual cracklength shall be reported for each section.
— UT testing of flat-rolled pr@duct before manufacture:

— ASTM A578/A578M S1, S2.1 shall apply.
Marking The fittings shall be marked to ensure full traceability to melt and heat treatment lot.

Certification The material mantifacturer shall have a quality system in place (e.g. ISO 9001) dccepted by
the purchaser.

The inspection*documents shall be issued in accordance with ISO 10474 / EN 19204 type
3.1 and shalWconfirm compliance with this specification.

The ifispéction documents shall include the following information:

—\Heat treatment condition (for tempered condition, tempering temperature).

a | The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MIDS plus the
addjitional supplemientary requirements for sour service, but excluding HIC testing and UT examination.

b |The supplémentary suffix “SH” shall be used to designate a material delivered in accordance with the MPS including
the pdditionalstpplementary requirements for sour service plus HIC testing and UT examination.

TYPE OF MATERIAL: Impact tested carbon steel

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Forgings ASTM A694/A694M |F42, F52 ASTM A961/A961M S55

Scope This MDS defines applicable options and/or requirements that supplement or amend the

referenced standard specification.

Chemical composi-|C < 0,20 %, S < 0,020 %, P < 0,025 %, Ti < 0,05 %, Nb < 0,04 %, (V + Nb + Ti) < 0,10 %, CE <
tion 0,43 %

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Heat treatment

For products delivered in the quenched and tempered condition the minimum tempering
temperature shall be 630 °C.

Forgings shall be placed in such a way that free circulation around each forging is ensured
during the heat treatment process, including quenching.

Test sampling

Test sampling shall be made from an actual forging or from a prolongation thereof.

For closed die forged components and flanges exceeding 80 kg, it is recognized that alter-
native test may be used. Such alternative test sampling shall be qualified and shall com-
prise comparative testing of sacrificial forgings and the proposed alternative test sample.

Extent of testing

Impact test, tensile test and hardness test shall be carried out for each heat, nominal

a2l ol AN 4 4 4.1 <
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The testing shall be carried out representing the part with heaviest wall thickness WitHin
the heat treatment load.

For heat treatment in continuous furnace a heat treatment load is defined as all.plates Heat
treated continuously in the same furnace, of the same heat and nominal thickness. A teqt
lot shall not exceed 2 000 kg for forgings with as forged weight < 50 kg4anhd 5 000 kg foir
forgings with as forged weight > 50 kg.

Impact testing/
Toughness|testing

Impact testing shall be carried out at —46 °C. One set of three samples shall be tested.
Test samples shall be taken in the transverse direction as far as-size permits. If there isjno
single identifiable axis, specimens shall meet the energy valtes*for longitudinal directign
or alternatively three sets of orthogonal samples with three.samples each shall be testgd.
All the sets shall satisfy the acceptance criteria for transyerse direction.

The minimum absorbed energy for full size specimens shall be 41 ] average and 33 | single
in the transverse direction and 81 ] average and 65.} single when testing in the longitudi-
nal direction is carried out.

The impact test specimens shall be taken from mid-thickness position.

Reduction factors for sub-size specimessishall be: 7,5 mm - 5/6 and 5 mm - 2/3.

Hardness testing

Hardness testing shall be performedyin accordance with the requirements in ASTM A370
on two forgings per lot. When onlj.one part is produced, this part shall be hardness tested
as required. The maximum hardness shall be 22 HRC from three readings per part.

Non-destriyctive
testing

VT shall be carried out onreach forging in accordance with the product standard. The tpst-
ing shall be performed after machining, if applicable, and non-machined surfaces shal| be
cleaned prior to the testing.

All forgings shall-be100 % tested after final machining by the magnetic particle methofl in
accordance with"ASME BPVC V article 7. All accessible internal and external surfaces shall
be examined.:Acceptance criteria shall be ASME BPVC VIII Div. 1 Appendix 6.

Ultrasoriejtesting shall apply to all forgings with greatest cross section thickness exceeding
50 mm, The testing shall be carried out to ASTM A388/A388M and dedicated procedure with
scamiing plan. Supplementary requirement S1 shall apply.

Acceptance criteria:

no single indication exceeding reference distance amplitude curve;

no multiple indications exceeding 50 % of reference distance amplitude curve is

allowed. Multiple indications are defined as two or more indications (each exceeding
50 % of the reference distance amplitude curve) within 13 mm of each other in any
direction.

Repair of defects

Weld repair is not permitted.

Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certification
requirements) @

When sour service requirements are specified by the purchaser, the material shall con-
form to the requirements of the ISO 15156 series / ANSI/NACE MRO0175 and the following
additional requirements:

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 and
this MDS.

Ni<1,0%

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Marking

The forgings shall be marked to ensure full traceability to melt and heat treatment lot.

Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1, unless
specified otherwise by the purchaser.

The inspection documents shall include the following information:

Steel manufacturer, melting and refining practice;

Heat treatment condition (for tempered condition, tempering temperature and holding

time)
T

a | The supplementary suffix “S” shall be used to designate a material delivered in accordance with the_MIDS plus the
addjitional supplementary requirements for sour service.

TYPE OF MATERIAL: Impact tested carbon steel

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT
Sedmless pipes API Spec 5L X60N, X60Q, X60QO,|PSL2
X65Q, X65Q0 (SMLS)

Scdpe This MDS defines applicable options and/or réquirements that supplement or ajnend the
referenced standard specification.

Mahufacturing Seamless pipe (SMLS) according to the,product standard

Chemical compo- |The chemical composition in API Spec’5L shall apply for all thicknesses.

sitipn

Heqt treatment For pipes delivered in quenched and tempered condition the minimum temperipg temper-
ature shall be 630 °C.

ImIact testing/ Charpy V-notch testinglaccording to ASTM A370 at - 46 °C is required for nomiral thick-

Toyghness testing |ness = 6 mm.

Where pipe dimension does not allow testing in the transverse direction, the sgecimen
shall be oriented in longitudinal direction.

The minimum absorbed energy for full size specimens shall be 41] average of three speci-
mens,and-33] single value in the transverse direction and 81] average of three specimens
and-65)'single value in the longitudinal direction.

Reduction factors for sub-size specimens shall be: 75 mm - 5/6 and 5 mm - 2/3,

Hatdness testing

Hardness testing of pipe body shall be performed on one pipe per lot in accordapce with
API Spec 5L, 46th Edition Annex J.

The maximum hardness shall be 22 HRC or 250 HV10.

Non-destructive
testing

The pipe shall undergo testing and pass acceptance criteria according to ASME BPVC VIII

Div. 3 KE-240.

Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certification
requirements) &

When sour service requirements are specified by the purchaser, the material shall con-
form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following
additional requirements:

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175 and
this MDS.

Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The material certificate shall be issued in accordance with ISO 10474 / EN 10204 type 3.1,
confirm compliance with this specification, and include the following information:

a2  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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— melting and refining practice;

— heattreatment condition (for QT condition, austenitisation and tempering temperature
and quenching medium);

— NDT standard and acceptance criteria.

a2  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

TYPE OF %TERIAL: Impact tested carbon steel

PRODUCT ¥ORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARYRE-
QUIREMENT

Wrought fittings |ASTM A860/A860M |WHPHY 60, WPHY 65 |Seamless or welded |ASTM-A960/A96(0M
S533,S57, S69

Scope This MDS defines applicable options and/or requirements that supplement or amend the

referenced standard specification.

Chemical cpmpo- |A product chemical analysis shall be taken per melt of material:
sition The steel shall be made according to a fine grain and inclusion control practice.

The heat analysis shall be modified as follows:
C<0,16 %, P<0,020 %, (Nb+Ti+V) < 0,10 %);

Heat treatment During the heat treatment process, fittings shall be placed in such a way as to ensure frge
circulation around each fitting including any quenching operation.

For products delivered in the tempered-condition, the minimum tempering temperaturg
shall be 630 °C.

Test sampling Samples for production testing shall realistically reflect the properties in the actual pafts.

Test sampling shall be made from an actual fitting, from a prolongation thereof, or if nof
possible, a length of startingniaterial that has been heat treated in the same heat treat-
ment load as the fittings itwepresents.

Extent of tgsting |Impact and hardness.testing shall be carried out for each heat and heat treatment load.

Tensile tesfing Maximum yield to tensile ratio, R, ,/Ry < 0,93.

Impact tesfing/ Impact testingis-required for thickness = 6 mm; for fittings with a weld end, the weld ehd
Toughness|testing |thickness shall'govern.

Test specimens shall be oriented in the transverse direction or alternatively in both trans-
verseand longitudinal direction as far as size permits. Acceptance criteria for transverge
difiection is minimum 41 J average and 33 ] single. Acceptance criteria for longitudinal
direction is minimum 81 ] average and 65 ] single.

Reduction factors for sub-size specimens shall be: 7,5 mm - 5/6 and 5 mm - 2/3.

The impact test specimens shall be taken from mid-thickness position.

Hardness testing |ASTM A960/A960M supplementary requirement S57 shall apply with the following re-
quirements: hardness testing shall be carried out on a minimum two fittings, including
parent material, weld and HAZ, for each test lot.

Non-destructive Ultrasonic testing
testing

Ultrasonic testing shall apply to all fittings with greatest cross section thickness exceeding
50 mm. The testing shall be carried outto ASTM A388/A388M and dedicated procedure with
scanning plan. Supplementary requirement S1 shall apply.

Acceptance criteria:

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service, but excluding HIC testing and UT examination.

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.

244 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=5adfa6c3be83c6b6a1a5a02ef46ed53c

ISO 13703-2

— no single indication exceeding reference distance amplitude curve;

— no multiple indications exceeding 50 % of reference distance amplitude curve is

allowed. Multiple indications are defined as two or more indications (each

50 % of the reference distance amplitude curve) within 13 mm of each other in any

direction.

Magnetic particle testing
ASTM A960/A960M supplementary requirement S53 and S69 shall apply. 100 %

particle testing shall be carried out in accordance with ASME BPVC 'V, Article 7. Acceptance
criteria shall be according to ASME BPVC VIII, Div. 1, Appendix 6. All accessible internal
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applicable. Non-machined surfaces shall be cleaned prior to testing.

:2023(E)

exceeding

magnetic

Repair of defects

Weld repair of the base material is not permitted.

Repairs to weld metal are acceptable in accordance with the standard specificati
meet the chemistry requirements of the original manufacturing wéld.

n and shall

Soyr service (ad-
ditional metal-
lurgical, manu-
facturing, testing
an( certification
requirements) @

When suffix S is specified is specified the following requiremerits apply:

— The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE MR0175

and this MDS.
— Chemical composition:
— S$<0,010 % for fittings made from seamdess pipe;
— S<0,003 % for welded fittings madé from flat-rolled parts;
— S$<0,020 % for fittings made frem forging;
— Ni< 1,0 % for the weld metal.

— Hardness testing:

For fittings, in addition to the hardness testing requirement in the MDS, welding

qualification testing forymanufacturing and any repair welding shall meet the refjuirements

of ISO 15156-2 / ANSI/NACE MRO0175 using Vickers method, with a maximum h
250 HV.

When suffix SH. is specified is specified the following requirements apply:

— HIC tésting in accordance with NACE TM0284, using Test Solution A shall apply.

+ “Acceptance criteria per specimen shall be CLR <15 %, CTR < 5 %, CSR|< 2 %.

— Maximum individual crack length shall be reported for each section.

~ UT testing of flat-rolled product before manufacture:
ASTM A578/A578M S1, S2.1 shall apply.

procedure

ardness of

Mayking

The fittings shall be marked to ensure full traceability to melt and heat treatment lot.

Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) dccepted by

the purchaser.

The inspection documents shall be issued in accordance with ISO 10474 / EN 10204 type

3.1 and shall confirm compliance with this specification.
The inspection documents shall include the following information:

— Heat treatment condition (for tempered condition, tempering temperature).

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service, but excluding HIC testing and UT examination.

b The supplementary suffix “SH” shall be used to designate a material delivered in accordance with the MDS including
the additional supplementary requirements for sour service plus HIC testing and UT examination.
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TYPE OF MATERIAL: Impact tested carbon steel

PRODUCT FORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Forgings ASTM A694/A694M |F60, F65 ASTM A961/A961M S55

Scope This MDS defines applicable options and/or requirements that supplement or amend the

referenced standard specification.

Chemical compo- |The steel shall be made according to a fine grain and inclusion control practice.

sition C<0.20%.S <0,020 %, P < 0,025 %. Ti < 0,05 %. Nb < 0,04 %, (V+Nb+Ti) < 0,10 %, CE <
0,43 %

Heat treatient For products delivered in the quenched and tempered condition the minimum tempering
temperature shall be 630 °C.

Forgings shall be placed in such a way that free circulation around each forging is ensufed
during the heat treatment process, including quenching.

Test sampling Test sampling shall be made from an actual forging or from a prolongation thereof.

For closed die forged components and flanges exceeding 80 kg, it(is\recognized that altdr-
native test may be used. Such alternative test sampling shall bé-qualified and shall com
prise comparative testing of sacrificial forgings and the proposed alternative test sampje.

Extent of t¢sting |Impact test, tensile test and hardness test shall be carried out for each heat, nominal
thickness and heat treatment load.

The testing shall be carried out representing the part'with heaviest wall thickness witHin
the heat treatment load.

For heat treatment in continuous furnace a.heat treatment load is defined as all plates Heat
treated continuously in the same furnace, ofthe same heat and nominal thickness. A teqt
lot shall not exceed 2 000 kg for forgings-with as forged weight < 50 kg, and 5 000 kg forr
forgings with as forged weight > 50 kg.

Impact tesfing/ Impact testing shall be carried out.at —46 °C. One set of three samples shall be tested.
Toughness|testing | Test samples shall be taken in‘the transverse direction as far as size permits. If there is|no
single identifiable axis, specimens shall meet the energy values for longitudinal directign
or alternatively three sets.of orthogonal samples with three samples each shall be testdd.
All the sets shall satisfy the acceptance criteria for transverse direction.

The minimum abs¢rbed energy for full size specimens shall be 41 ] average and 33 | single
in the transverse direction and 81 ] average and 65 ] single when testing in the longitudi-
nal direction(S'carried out.

The impact test specimens shall be taken from mid-thickness position.

Reduction factors for sub-size specimens shall be: 7,5 mm - 5/6 and 5 mm - 2/3.

Tensile tesfing Yield'to tensile ratio, Ry, s/Ry shall be maximum 0,90.

Reduction of area shall be minimum 35 %.

Metallographic Metallographic testing shall be taken from the same locations as the tensile tests. Magri-
testing fication shall be both 200x and 500x The prlor austenlte grain size shall be determined in
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of microstructure is permitted.

Hardness testing |Hardness testing shall be performed in accordance with the requirements in ASTM A370
on two forgings per lot. When only one part is produced, this part shall be hardness tested
as required. The maximum hardness shall be 22 HRC from three readings per part.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Non-destructive
testing

VT shall be carried out on each forging in accordance with the product standard. The test-
ing shall be performed after machining, if applicable, and non-machined surfaces shall be
cleaned prior to the testing.

All forgings shall be 100 % tested after final machining by the magnetic particle method in
accordance with ASME BPVC V article 7. All accessible internal and external surfaces shall be
examined. Acceptance criteria shall be in accordance with ASME BPVC VIII Div. 1 Appendix 6.

Ultrasonic testing shall apply to all forgings with greatest cross section thickness exceeding
50 mm. The testing shall be carried out to ASTM A388/A388M and dedicated procedure with
scanning plan. Supplementary requirement S1 shall apply.

Ar‘(‘r—\pmnrp criteria:

no single indication exceeding reference distance amplitude curve;

no multiple indications exceeding 50 % of reference distance amplituIe curve is
allowed. Multiple indications are defined as two or more indications (eacl exceeding
50 % of the reference distance amplitude curve) within 13 1hm of each dther in any
direction.

Repair of defects

Weld repair is not permitted.

Soyr service (ad-
ditlonal metal-
luryical, manu-
facturing, testing
and certification
requirements) @

all con-
following

When sour service requirements are specified by the purchaser, the material si
form to the requirements of the ISO 15156 series / ANSIZNACE MR0175 and th¢
additional requirements:

The material shall be traceable in accordance with ISO 15156-2 / ANSI/NACE M
this MDS.

Ni<1,0%

R0175 and

Marking

The forgings shall be marked to ensure full traceability to melt and heat treatm

ent lot.

Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) §
the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 typ
specified otherwise by the purchaser.

The inspection documents shall include the following information:

Steel manufacturer, melting and refining practice;

Heat treatment condition (for tempered condition, tempering temperature
time).

ccepted by

b 3.1, unless

ind holding

a

The supplementary suffix “S”shall be used to designate a material delivered in accordance with the
addjitional supplementary requirements for sour service.

DS plus the

TYPE OF MATERIAL: Ferritic-Austenitic stainless steel type 22Cr duplex

PRODUCTFORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMHENTARY RE-
QUIREMENT
Seamless pipes [ASTM A790/A790M UNS 551603, UNS|- - :
S32205
Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.
Qualification Manufacturers and the manufacturing process shall be qualified in accordance with ISO
17782 or NORSOK M-650. The qualification testing shall meet the requirements of this MDS.
Metal making The melt shall be refined by AOD or equivalent method.
Chemical compo- |UNS S31803: N=0,14 % - 0,20 %
sition

a

The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Heat treatment |The pipes shall be solution annealed followed by rapid cooling.

Pipes shall be placed in such a way as to ensure free circulation of heating and cooling
media around each pipe during the heat treatment process including rapid cooling.

Test sampling Where pipe dimension does not allow taking test specimens in transverse direction speci-
mens shall be taken in longitudinal direction.

Extent of testing |One tensile, one set of impact tests, corrosion test and one micrographic examination in-
cluding ferrite measurements shall be carried out for each heat and heat treatment lot.

Impact testing/ |The sampling of test specimens, testing methodology and acceptance criteria shall conform
Toughness test- |with ISO 17781 QL I for testing in the transverse and longitudinal direction.

ng NOTE Impact testing is only applicable for wall thickness = 6 mm and when the pipe di-
mension allows extraction of a test sample.

Corrosion test- | The sampling of test specimens, testing methodology and acceptance criteria shalljbe in
ing accordance with ISO 17781.

Micrographic The sampling of test specimens, testing methodology and acceptance criteriafor micro-
Examination structural examination including ferrite measurements shall be in accordance with ISO
17781.

Non-destryctive |The pipe shall undergo testing and pass acceptance criteria according to ASME BPVC VIII
testing Div. 3 KE-240.

Repair of defects |Weld repair is not permitted.

Sour servige When sour service requirements are specified by the purchaser, the material shall conform
(additiona to the requirements of the ISO 15156 series / ANSI/NACEMRO0175 and the following add{-
metallurg'iral, tional requirements:

I_nanuf ac:t B Hardness testing

ing, testing and

certificatiqn Hardness testing shall be performed in accordance with the requirements in ASTM A370)

requiremepts) @ |/ ASTM A1058 on one length of pipe per lot; The maximum hardness shall be 28HRC fronp
three readings taken in close proximity.

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and

this MDS.
Surface trdat- Finished pipes shall be white pickled or bright annealed. Machined surfaces do not requife
ment and finish |pickling.
Marking The pipes shall be marked to ensure full traceability to heat and heat treatment lot.
Certificatipn The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted hy

the purchaser.

The inspectiondocuments shall be issued in accordance with ISO 10474 / EN 10204 type
3.1 and shall.cenfirm compliance with this specification.

The inspegtion documents shall include the following information:
— The MPS identification or the MPCR/QTR number used;

—." Steel manufacturer;

— Solution annealing temperature, holding time and cooling medium (holding time is|not
applicable for pipes produced hot finished and direct quenched)

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.

TYPE OF MATERIAL: Ferritic-Austenitic stainless steel type 22Cr duplex

PRODUCT FORM  |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Welded pipes ASTM A928/A928M |UNS S31803, UNS|Class1,3and4 ASTM A928/A928M
S32205 S3,54

Scope This MDS defines applicable options and/or requirements that supplement or amend the
referenced standard specification.

Qualification Manufacturers and the manufacturing process shall be qualified in accordance with ISO
17782 or NORSOK M-650. The qualification testing shall meet the requirements of this
MDS.

Metal making The melt shall be refined by AOD or equivalent method.

Chemical compo- |UNS S31803:N=0,14 % - 0,20 %

sition

Welding The WPS shall be qualified in accordance with ISO 15614-1 or ASME BPVC IX',’shall include
the same examinations as for the production testing and shall fulfil the acceptahce criteria
of ISO 17781. The qualification shall be carried out on the same material grade (UNS num-
ber) as used in production. Change of specific make (brand name) of welding copsumables
requires requalification.

Heqt treatment The pipes shall be solution annealed followed by rapid cooling:
Pipes shall be placed in such a way as to ensure free circulation of heating and dooling
media around each pipe during the heat treatment progess-including rapid cooljng.

ImIact testing/ |The sampling of test specimens, testing methodology.and acceptance criteria shall con-

Toyghness testing |form with ISO 17781 QL I.CVN test specimens may be oriented in longitudinal djirection

when combination of OD, ID and wall thickness-dées not allow orienting the tes
in transverse direction.

specimen

Conrosion testing

The sampling of test specimens, testing methodology and acceptance criteria sk
accordance with ISO 17781.

all be in

Miqrographic Supplementary requirement S4 shall'apply as modified by this MDS.

Exqmination The sampling of test specimens festing methodology and acceptance criteria fgr micro-
structural examination includifg ferrite measurements shall be in accordance yvith ISO
17781.

Extent of testing | One tensile, one set of impact tests, corrosion test, and one micrographic examihation

including ferrite measurement shall be carried out for each heat and heat treatt

A lot of pipe is defined as the quantity of product not exceeding the lot definitio
standard and from the same heat, same processing conditions including weld p
and same heattreatment load. For continuous furnaces, the lot definition shall
with theproduct standards.

nent lot.

hin the
ocedure
onform

Non-destructive
testing

The pipe‘shall undergo testing and pass acceptance criteria according to ASME
Div-3)KE-240.

Supplementary requirement S3, penetrant testing, according to ASME BPVC V A
Shall apply to 100 % of the weld area of 10 % of the pipes (same test lot as defin
chanical testing) delivered.

The testing shall be carried out after calibration and pickling.

Acceptance criteria shall be to ASME BPVC VIII, Div. 1 Appendix 8.

BPVC VIII

rticle 6
bd for me-

Repair’ofdefects

Weld rnpnir ofbase materialisnot pnrmiffnr‘]

For repair of welds, the requirements for production welding above shall apply to the re-
pair WPS. Repair welds shall be heat treated as per the original production weld.

Sour service (ad-
ditional metal-
lurgical, manu-
facturing, testing
and certification
requirements) 2

When sour service requirements are specified by the purchaser, the material shall con-
form to the requirements of the ISO 15156 series / ANSI/NACE MR0175 and the following

additional requirements:

The material shall be traceable in accordance with ISO 15156-3 / ANSI/NACE MR0175 and

this MDS.

Surface treatment
and finish

Finished pipes shall be white pickled or bright annealed. Machined surfaces do not require

pickling.

a2  The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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Marking

The pipes shall be marked to ensure full traceability to heat and heat treatment lot.

Certification

The material manufacturer shall have a quality system in place (e.g. ISO 9001) accepted by
the purchaser.

The inspection documents shall be in accordance with ISO 10474 / EN 10204 type 3.1 and
shall confirm compliance with this specification.

The inspection documents shall include the following information:

MPS identification or MPCR/QTR number used;

Manufacturer of the starting material;

Solution annealing temperature, holding time and quench medium.

additional s

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS\plus
pplementary requirements for sour service.

the

TYPE OF 5TERIAL: Ferritic-Austenitic stainless steel type 22Cr duplex

PRODUCT ¥ORM |STANDARD GRADE ACCEPTANCE CLASS |SUPPLEMENTARY RE-
QUIREMENT

Wrought fittings [ASTM A815/A815M |UNS S31803, UNS|WP-S or WB-WX ASTM A815/A8151

S$32205 S2,S7

ASTM A388/A388M
S1

Scope This MDS defines applicable options and /offequirements that supplement or amend thie

referenced standard specification.
Qualificatipn Manufacturers and the manufacturinigprocess shall be qualified in accordance with IS(

17782 or NORSOK M-650. The qualification testing shall meet the requirements of this
MDS.

Metal makjng

The melt shall be refined by AOD or equivalent method.

Chemical cpmpo- |UNS S31803: N =0,14 % -'0,20 %

sition

Welding The WPS shall be qualified in accordance with ISO 15614-1 or ASME BPVC IX, shall inclfide
the same examinations as for the base material and shall meet the acceptance criteria df
ISO 17781. Thequalification shall be carried out on the same material grade (UNS num
ber) as used-jiproduction. Change of specific make (brand name) of welding consumablles
requirestequalification.

Heat treatinent The fittings shall be solution annealed followed by water/liquid quenching.
Fittings shall be placed in such a way as to ensure free circulation of heating and cooling
media around each fitting during the heat treatment process including quenching.

Test sampling Test sampling shall be made from an actual fitting, from a prolongation thereof, or if nof

possible, a length of starting material that has been heat treated in the same heat treat

w\nn{-]l\ﬂr] ac +kn £1 ++ nnnnn i ranracan fc
6 aStReH et g S e presents:

Tensile testing

Supplementary requirement S2 shall apply.

Impact testing/
Toughness testing

The sampling of test specimens, testing methodology and acceptance criteria shall con-
form with ISO 17781 QL I.

CVN test specimens may be oriented in longitudinal direction when combination of OD, ID
and wall thickness does not allow orienting the test specimen in transverse direction.

Corrosion testing

The sampling of test specimens, testing methodology and acceptance criteria shall be in
accordance with ISO 17781.

a2 The supplementary suffix “S” shall be used to designate a material delivered in accordance with the MDS plus the
additional supplementary requirements for sour service.
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