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Changes -

Main changes

General

The present edition supersedes the January 2001 edition.

Main changes

Improving definitions  of welding procedure
particulars, clarifying how to adhere to the term
“welding proce- dures”.

Introducing enhanced flexibility in selecting method
for qualification of WPS by referring to the DNV shig
rules. It is an industrial desire to have a reference with
basis in line with IACS requirements for steels up to and
including grade NV40 F.

Overall conditions for fracture mechanics (FM) and
post weld heat treatment (PWHT) application transferred
into relevant design standards; i.e. DNV-0S-C101 and
DNV- 0S-C201. Related questions to fracture mechanics
are di- rectly linked to the design assumptions laid down

unit, and thus the relevant requirements must naturally be
handled at the design stage.

— Requirements related to fracture  mechanics
(placed in DNV-0S-C101 and DNV-0S-C201)
adjusted to reflect latest pertinent research work results.

— Application of welding consumables are linked to
catego- ry areas of the structure as well as welding
consumables adjusted to the material grade/strength group
parameter.

—  ‘Fabrication and tolerances’ has been reworked to be
more comprehensive.

—  For tank testing, text has been reworked to make it
clearer for the users.

Corrections and Clarifications

In addition to the above mentioned rule changes, a number of
corrections and clarifications have been made to the existing
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Ch.1 Sec.1 -

SECTION 15—

INTRODUCTION

A. General
A 100 Introduction fajf

101 This standard contains requirements for fabrication and testing of offshore
structures. A AR LG T 85 5 A5 A (AL e AR 22k

B
201  The objectives of this standard are to: A<FR¥EK] H (KIFLH5 -

g

A 200 Objective

— provide an internationally acceptable standard to ensure the quality of all
welding operations used in offshore fab- rication, through identifyinc
appropriate welding proce- dures, welder qualifications and test methods i
AW A R T2, AR AR IR RIS 7, o T B R A
BT IWINPUS 5o (Sin TR ey ] T AN 3

— serve as a technical reference document in contractual matters between
purchaser and contractort: 32 XUy [ (1) & [R1 9555 J7 A BiAR S 2% 3

—  serve as guideline for designer, purchaser and contractorft b i3, S

ST (MR

—  specify minimum requirements for
DNV certification and classification.

A T IAFDNVIE TS RN 52 1 1 et A B IRk

A 300 Organisation of contents P 25514

301 Ch.2 Sec.l to Ch.2 Sec.6 give common requirements that are
considered applicable to all types of offshore units and installations.

MBS 2T ST 55 58 20 56 1 Al T T AT 2R AR 00 R A AR 2 (v
st

R

welding operations subject to

B. Normative References EHS % EY

B 100 %4

101 The references given in Table B1, Table B2 and Table B3 include
provisions, which through reference in this text constitute provisions for this
standard.%B1, B2, B3 il & 4RI T AR HERI 45K

B 200 Offshore service specifications and rules B HR45RATEFIFAN)

201 The offshore service specifications and rules given in
Table B1 are referred to in this standard. AkrifH 225 T RBP4y H 8
S5 RTEFIRI)

Table B1 DNV Offshore Service Specifications and rules &B1: BFREHM
JEFHL

General

(Eiply

B 400 Other references HAhSEET
401 The other references given in Table B3 are referred to in
this standard. AbriES% [ RBIFT AN AL S 5y

Table B3 Other references®B3: HfthSE =
Reference 2% 5| Title 4 7%

ANSI/AWS Structural Welding Code — Steel &5 4545 55 54K

D1.1

ASME Section X, Welding and Brazing Qualifications Non-Interfiled
(Boiler and Pressure Vessel Codes) #59%: Joili AT H g FIHE A
JFeiE PRI 328 P50

ASTM G48 Standard Test Methods for Pitting and Crevice Corrosion Resistance
of Stainless Steels and Re- lated Alloys by Use of Ferric Chloride
Solution bS5 75 72 R0 37, I F PR BIAS AN & S 808 K AR
RIS ERAL ] I ik

ASTM E562 Standard Test Method for Determining Volumeb sk 5 7 12 4 5 £

i

Fraction by Systematic Manual Point Count4y T-Zhii5 5 5248

BS 7448-2 Fracture mechanics toughness tests. Method for determination of

Klc, critical CTOD and critical J values of welds in metallic
Tateriatsit = TRH S 3

(4 IE IR RL T i 77 50
EN 287 Approval testing of welders - Fusion welding /i T A ] k-l 245 4%
EN 1418

o K

Welding personnel — Approval testing of welding operators for fusion
welding and resistance weld setters for fully mechanized and
automatic weld- ing of metallic materialstf42 A -l it &MU

e SRR RTS8 R B Je 4 B3R AR O IA T
I

IACS Shipbuilding and Repair Quality Standard, Part A - Shipbuilding

and repair Quality Standard for New Construction and Part B -
Repair Quality Standard for Existing Ships.

S PR B TR SR A vAE, Part A3 At 470 1) P At 3 06 8 5
btk Part B-ILA A5 BET bk

1SO 148
L)

Steel - Charpy impact test (V-notch) £X#k-Charpy o ik 56 (VAL 1]

Reference =% &~ Title /2

DNV-0SS-10t R
Support Units

SR R SRR (1 A2 ]

1SO 898 Mechanical properties of fasteners made of car- bon and alloy steel

TR B 4 3 38 R LB L

1SO 6507-1 Metallic materials - Vickers hardness test - Part4: g 4 4—\Vickersfi /& iR —
Vi

1: Test method ik 77 28

ISO 8501-1 Preparation of steel substrates before application of paints and

related products -- Visual assess- ment of surface cleanliness - Part 1-

Rust grades and preparation grades of uncoated steel substrates and
of steel substrates after overall remov- al of previous coatings7t{# ]

TRAE AR il 2 B A0 2 PR s — 2R S i TR s o= 25—

DNV-0SS-102 Rules for Classification of Floating Production and
Storage Units  FPS#4A [ A 2R
Rules for Classification of Ships SHARAZZEEM
B-300—Offstore|Standards & AR

dEJJ.\ T'he offshore >ta}rjdards gl\(en in Table BZare referred to in this standarﬂ.ZlK
kR 22 T RKB2A B L b

Table B2 DNV Offshore Standards ~ $B2: DNVE LRk

AL ZFS

Reference 2% 5 Title /2%

DNV-0S-B101 Metallic Materials _ 4>Js 4kl

DNV-0S-C101 Design of Offshore Steel Structures, General
(CRFD method) & ZS R el W

DNV-0S-C201 Structural Design o Shore Units meth- o
MR RIS OWSDIFYE)

1SO 9001:2000 Quality management systems - Requirements 1SO 9606 Approval
testing of welders - Fusion welding ISO 10042 Arc-welded joints in aluminium and its
weldable alloys - Guidance on quality levels for imperfections
TR HAA R—T5E1S09606  HUE T A IAIENIIA—7 221SO100421 45 Ba b At Ak Al
PG Bt O RS R AR L — AN O S5 4 ARIE
NACE MR0175 Sulphide Stress Cracking Resistant Metallic Ma- terials for Oilfield
Equipment - Item No. 21302

il B BRI Jy W s b RL- 0 H 2521302

C. Informative References2 %15 A

C 100 General

101 The documents listed in Table C1 include acceptable methods for fulfilling the
requirements in the standard and may be used as a source of supplementary information. Othel
rec- ognised documents as listed below may be used provided it is shown that they meet o1
exceed the level of safety of the actual standards. F&CLr it 51| SO ALFEPAT AR UE BT 75 ZE 1)
ST, XS AR R BOR T . FAbIA TR T TS SO R A, R
B AR 5 R T S5 B b v £ 22 2 A
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Table C1 DNV Recommended Practices and Classification

Notes FC1: DNVEBIRIER NFRIE B

Reference % 5| Title 4 7¥

DNV-RP-C203 |Fatigue St@gh Analysis of Offshore Steel
Structures 25 284 45 K495 55 5 43T

Buckling Strength Analysis #3554

Classification
Note 30.1

D. Definitions & X

D 100 Verbal forms &7z K& X
101 Shall: Indicates a mandatory requirement to be followed for fulfilment or

compliance with the present standard. Devia- tions are not permitted unless formally
and rigorously justified, and accepted by all relevant contracting parties.

WAL ARSRBIEEOR, AT AT & HATRIObRE, AFRVFA W2, BT
IEHAF KA RT3 .

102 Should: Indicatess a recommendation that a certain course of
action is preferred or particularly suitable. Alterna- tive courses of action are
allowable under the standard where agreed between contracting parties but shall be
justified and documented.

W% FEREWEER, HERFRSE B R b Al R ST B R A S ARTE T
A LLEPE AT s R, N EA R ITRE, (HLaia%E.

103 May: Indicates a permission, or an option, which is per- mitted as part of
conformance with the standard.

ARE: RAVFEE RN, VRN A ARUER — 8, AT RV

104 Can: Can-requirements are conditional and indicate a possibility to the
user of the standard.

BEWS: SR SMFREIE TR, R UIFRAEAL T 1T BeE .

105 Agreement, or by agreement: Unless otherwise indicat- ed, agreed in writing
between contractor and purchaser.

PR S BRAER S 25, 48 R R07 F i

D 200 Terms

201 Purchaser: The owner or another party acting on his be- half, who is
responsible for procuring materials, components or services intended for the design,
construction or modifica- tion of astructure.

STr: PR AR AL T, HA TR R, BRI E S R
b, g, WEENIRS

202 Contractor: A party contractually appointed by the pur- chaser to fulfil all, or
any of, the activities associated with fab- rication and testing.

F207: REIrRE R E — 77, JUBAT T I ER 43 1K 5 R R S B
203 Welding procedure: A specified course of action to be followed in making
a weld, including reference to materials, welding consumables, preparation,
preheating (if necessary), method and control of welding and post-weld heat treatment
(if relevant), and necessary equipment to be used.

PRI RTEMAT RN BT AT MRS, EEAIORIRR), SRR,
WA, T (s 20D, RIS, DRSS I AE B (A %

B 5 LRI RIS B & o

204 Preliminary welding procedure specification (pWPS): A tentative
welding procedure specification providing required welding variables, which
is assumed to be adequate by the contractor, but which has not been qualified by
the pur- chaser. )

TR] Dy SR TAERIE (pWPS) = FRIl IR (IR HE 2 NS, 3R AL d5 Ay
e IANLE, LTTUAREBR, (HMARIIFE ISR,

205  Welding procedure specification (WPS): A welding procedure specification,
which has been qualified by the purchaser to conform with an agreed qualification
scheme.

SR T ZHE (WPS) « JRIZFEHIEEE T 2008, & CHEITGH#ATT, L
WA 5E 10 ST R

206 Welding  procedure  qualification test (WPQT): The process of
accomplishing welding and testing of a standardised test piece, as indicated in the
pWPS.

PR TR (WPQT) = fEpWPSH TR, SRR AT B A5
PSRRI 1 T 2.

207 Welding ~ procedure  qualification  record  (WPQR):

comprising a summary of necessary data needed for the issue of a pWPS.

AL 2R IER (WPQR) « WHRANK S S 45 fid %, I TpwWPs.

208 Non-destructive testing (NDT): Visual inspection, radi- ographic testing,
ultrasonic testing, magnetic particle testing, penetrant testing and other non-
destructive methods for reveal- ing defects and irregularities.

BN (NDT)  SRAMIRLTE, ST, ARG, B, 2Rk
AT R 7732 LA H 50 s AN R A

209 Structural testing is a hydrostatic test, carried out in order to demonstrate the
tightness of the tanks and the structural adequacy of the design. Where hydrostatic
testing is not prac- tically feasible, hydropneumatic testing may be carried out in-
SRR SRIREATERS L W, LURIR IR PEA B i gk . 0 TR T
FAS BRI A BRI Ty, BT D A R A 2 B S 1.

A record

stead under provision that the test is simulating, as far as practicable, the
actual loading of the tank. XK EEBEATIN, AT BEHbAL AR I 525 fufir o

210 Leak testing is an air or other medium test, carried out in order to
demonstrate the tightness of the structure. B

TP M RE A AT IR, UR IR S5 R T

211  Hydropneumatic testing is a combination of hydrostatic and air testing,
carried out in order to demonstrate the tightness

of the tanks and the structural adequacy of the design. J&Jya*/Tik: k)
R AR IR A, DUR RS PE R T (K 454

212 Hose testing is a water test carried out to demonstrate tightness of
structural items. RS WiZKIRES, LU RE5HI0 H a3 v

213 Shop primer is a thin coating applied after surface prep- aration and prior
to fabrication as a protection against corro- )

ﬁwm; fRRMALTTESS, HBELZ AT — 2 MiRZ, LIRS L
(18

sion during fabrication.

214 Protective coating is a final coating protecting the struc- ture from corrosion
TRYWRIZ: Sl 2Rz, ARG .

215  Watertight means capable of preventing the passage of water through the
structure under a head of water for which the surrounding structure is designed.
AKEVE: Febi— @K, SRR K IBE S R T e

216  Weathertight means that in any sea conditions water will not penetrate into
the ship.

WABIENE: FREEATITREOL Y, AKTCIEB AR B8

D 300 Abbreviations
[DEEEEREs
301  The abbreviations given in Table D1 are used in this standard.

AbrHER A T RDLFR IR S 5
Table D1 Abbreviations #D1: f&i5H5

Abbreviation /% In full 2%
AC Alternating current A2 HL
ANSI American National Standards Institute 3%/ [E 545
fIEFT
{;‘h I
ASTM ____ Ameritan Society for Testing of Materials 3% 4 B340 Bl 2>
AWS American Welding Society3& /532
BM Base materialZ&£k}
BS British Standard (issued by British Standard Institu- tion) J&t5 |
CE Carbon equivalent B s
C-Mn Pa;bgn_mangannenﬁ#_ﬁ
CTOD Crack tip opening displacement %4 15K JT /&
DAC Distance amplitude curve & 5CK T2k
DC Direct current FLit
DNV Det Norske Veritas 5 g2k
ECA Engineering critical assessment T2 G 8 PEAl
EN European de Normalisation[ i3 1[5 iF 3 4k,
FM Fracture mechanics HiZ4 i
HAZ
LACS erna a

brtlp s
1sQ International Organisation for Standardisation |
MAG Metal active gas (welding) 4351
44
MIG Metal nert gas (welding)4: J& I P4 74
NACE National Association of Corrosion Engineers/& i tp 2>
NDT Non-destructive testing G 444%
PWHT Post weld heat treatment/& J5 #u b B
pWPS Prelininary welding procedure specificationfs] 5 X5 T 2035 |
RP Recommended practice F#iY AT
SMAW  Shielded metal arc welding 5#ifii 4 g 1%
SMYS Speciffied minimum yield stressis /> T 5

FERITR &
TG TUNgSHE iMert gas (Wetding)y A <t

$LED

WM Weld metal or Deposit#fd 4 Jgi ol Ho i
\I\IDQD I ifi i
WRS

DET NORSKE VERITAS
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Ch.1Sec.1 - Page
D 400 Latin symbols T &5 t = thickness/5 fi
401 The following Latin symbols are used: tl = wall thickness of the greater tube (can) B K[ & i J5L B
t2 = wall thickness of the smaller tube (brace) B /IN14E kE )R
= i i I FEA RS . . . . N
a - size of test specimen A HE AT JEA = diameter used in wrap around bending testH T-25 {5
b B size of test specimen BAKFFA MEE C = diameter of roller in bend test?s il 46 X132 H 1
d = diameter of round tensile test specimen & 45 B RIS FEA 5 1% %
df = distance from the plane of the fatigue pre-crack to the fusion o N
VR O B D = outside diametersh i 1% i
line AAF T )52 7 IS4 ECE 5 D1 = outside diameter of the greater tube (can) i K iH a4
e = lastic deformation 14514 PIHMIB B A2D2 = outside diameter of the smaller tube (brace)
P o M ji NG b LJ@S‘ZHD@&MKET& KV = impact energy requirement i A
ht = test pressure heightiX 6 = = EET
hop1 = v_er-t|cal d.|stance"frqm tge "’?‘? point to, the position of maximunm Lo = length of test area in test specimensi AR, A (KR X K )&
filling height Ay s ]85 K o 3 19 28 1 o ; s
o . . Lmin = length of test assembly plates?Hr 4 (1K fE
hs3 = vertical distance from the load point to the top of the tank M\ fif £ N _ number ofEc
S TR " B dius 15
hpo = height corresponding to valve opening pressure when exceeding - radius AE
the general valuesk JT-JT 3 IR H ¥ 1 ) e Re = forming radius)t 142
- P ; Pt T = thickness of plate in bend test™5 i ik ) 4 )5 1
hop2 = vertical distance from the load point to the posi- tion of
maximum filling height. For tanks adjacent to the sea that are w = width of weld) £z 9 B

situated below the extreme operational draught (Tg), hopz is not D 500 Greek symbols 7R
normally to be taken as being less than T 1 ¢ i i )\ 1 fi 151 501  The following Greek symbols are used:
BRB R B, AL TR ISR T R A 7 LR R

FAs(TE), hop2 f ARl # # 4 F L T TE

a = tubular joint angle® RIE R &
) = measure of deformation compared to theoretical ge- ometry”Z JE 241
hp2 = pressure head due to flow through pipesifii &/ i (1 TR LT 17 [ L 51
TR lo = equivalent parameter for conical shells[& k& Aj = length of area with acceptable location of the fatigue pre-crack
FMEESH Inin = breadth of test assembly platesi 9B 55 0B T 0 52 DX Al P A B
T BT 4 e 1) 5 i v = Poisson's ratiofFIFA IR LL %
Ir = length of template or rod AR Bz A KB 01 = largest compressive principal membrane stress = it & 77 5 K R
r = nominal radius of the shell#h 7% (G511 4% b))
ra = actual distance from the centre of the sphere to the shell wall )\ oy = principal membrane stress normal to o1
BRA P RIS ST SR ELE w = ratio between principal stresses. 7 R %
fe = equivalent parameter for conical shells [ 4 5% (¥1%5{H 2 4L
ra = actual distance from the cylinder axis to the shell wall )\ & A4 .0
FAhFe S 5B 4
s = distance between stiffeners or girders/dd i mic 4% . [ {1 i 55
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SECTION1 WELDING PROCEDURES AND QUALIFICATION OF WELDERS
PREE T 2R TR

A. Generali&E 1
A 100 Scope Vi

101 This section specifies requirements for welding proce- dures and welding
procedure tests for C-Mn steel and low alloy steel, aluminium, austenitic stainless
steels and ferritic-auste- nitic (duplex) stainless steels as well as qualification of
weld- ers.
A&vﬂraTCanﬂﬂ&ﬁEé{ﬁ%ﬁL By BRARANERAN B AR AR [ 4542
LR LERE 2R, LU AH RN L8
A 200 Welding processes T3
201 Welding may be performed with the following processes unless otherwise
specified:
l@—ilﬁﬁﬁwﬁﬂﬂ PREE TR T AT I
manual metal arc welding (metal arc welding with covered electrode)
T B IAR Gy CRAP BRI <5 LD
—  self-shielded tubular-cored arc welding [ 51157 i 5 ¥ 9
—  submerged arc welding with one wire electrode ¥ 3 £k FlL A% it 2= 3 3¢ W1 9IS
—  submerged arc welding with strip electrodei7 [k Hi A 1 2= H QI 5ITIE

—  metal inert gas welding, (MIG) welding €)@ FEPE KM,  (MIG) 7
—  metal active gas welding, (MAG) welding%:J& i PRI,  (MAG) 2

— tubular cored metal arc welding with active gas shield
ol T A B P L4 R T TAR

— tubular cored metal arc welding with inert gas shield
Y B PSR DR R S R LI

— tungsten inert gas arc welding, (TIG) welding
L2 BRI, (TIG) 17

—  plasma arc welding. PLASMAF 5§

B. Welding Proceduresff4& T2

B 100 General &N

101 A welding procedure specification shall as a minimum contain the
following information as relevant for the welding operation: %% T 2 E 21

NRRERAEIO SO, = A S RS R

— material: standard, grade and modification #4%}:
— nominal thickness or diameter range (dimensions)
R

—  welding process {18

—  joint or groove design with tolerance Bt 45 Sk B 11 4 2

— welding position(s) and direction of progression K47 R4 77 1]

— welding consumables: trade name, electrode or wire diam- eter, shielding gas,
flux and recognised classification/it4%: 5y ke it : JE44, HIAREREZRTR, BRIk
AR, AR E AL

% 1:Weldlng sequence: number and order of passes or layers #E#:0ifE: 122

bR

— electrical parameters: voltage range, current range, polari- ty HZ4: H/E
YO, R, .

—  travel speed- and heat input ranges 42 i A3 SE I X

—  preheat and interpass temperatures FilH 1 1] BRI o

—  post weld heat treatment parameters 2 5 FAALBE S 4

—  details on cleaning processes employed and restrictions if any. 4147 ¢35,
S P 7 A T 2SR BR A 5 T P A U

bR, SR U
4 U R ok P

B 200 Preliminary welding procedure specification, pWPS £t
BETEME, pWPS

201 A pWPS shall be prepared for acceptance by the pur-

chaser prior to starting up the agreed welding procedure qual- ification test
(WPQT). fEFFIAZE IR R IR T a5 (WPQT) i, 277 Mok
PWPSTBAZ KT H%2 o

B 300 Welding Procedure qualification test (WPQT) (28T 2 &HR%

301 When a welding procedure specification (WPS) is required to be
qualified by a WPQT, the welding process shall be performed based on the acceptec
PWPS. (See Sec.2 F112). 4759 tHWPQT KM % T 2 S I, HEA
A pWPSHUT IR 2 T2

B 400 Welding procedure qualification record (WPQR) #-ET 3 &2
X

401 A WPQR can be basis for the purchaser’s acceptance of a WPS. Prior tc
starting up production the WPQR shall be sub- mitted to the purchaser for review
including any corrosion test results, as applicable. & 3% J5 A AT [(JWPS, #E4T
\ng%” TG A 1T, WPQRIVIBAZ LM AR AT, W& FII, 3 L5 FES kS
WA

B 500 Welding procedure specifications (WPS) 154 T &3

501 A WPS shall be accepted by the purchaser upon conformity witk
the requirements of an agreed qualification scheme. WPSHV 375 A
Ao WPSN 55 24 g [R] 1 A i IR X 2SR — 2

502 A WPS shall be valid under the provision that produc- tion welding is
carried out with the same type of welding equipment on which the WPS has
been established. H ZEiEAE A [FFER B (M i & HEAT ™ 4, I FLAE TR
MG RIWPS,  MIWPSH— B AT 2.

503 The conditions on which the WPS has been established shall be
representative of the working environment for the work shop or site where
the production welding will be performed (See C700). % 4E’JWPSE’J}4\%M\5W
f%f)’ﬁ%ﬁﬁ‘]ﬁﬁr’#e LARRREE & F BEAT ™ i R R I E M L (2
7

C. Welding Procedure Tests, C-Mn Steel and Low Alloy Steel ¥2# T
R, C-MnéNFE A &4

C 100 Butt welds on plates A _L5H45

101 The test assembly may consist of two plates welded to- gether. As far a:
possible the plates shall have a size that can simulate the heat transfer during the
production welding. For manual or semiautomatic welding, a test assembly
according to Fig.1 shall be carried out with:  SHFEEI N 5 2B R A il
WA ) RS R TT BB IA B R A ™ i SR 2 N P R Ao . i T TR E B
IR, FEILIEAT R IR

Imin = 300 mm

Lmin = 350mm

For automatic welding, the dimensions shall be: % T-4x Az, WRF .
Imin = 400 mm

Lmin = 1000 mm

Edge preparation and fit-up shall be as detailed in the pWPS. The plates shall be
joined and held by tack welds to provide the correct gap for the edge preparatior
used. 50 mm at each end of the test piece shall be discarded.

P THER AL GERL WA IEAN AL pWPSHEAT o AR 4 Z 28 3 {07 44 i A Al
MIRFEFILREE, LA 1 1] K% 1 Afy o DU 4 s rSOmmMTr}”Ju&
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E Fusionine | 42— charty
2 U == |
= ===

: 1”2 2‘ 1”2 ___: o
Figure 1 'ti_' l @’ I

Test assgmblgor butt welds on plates
E1: BRI

102 NDT shall be carried out in accordance with the specifi- cation given for the

production welding in question. The extent of the testing shall be as follows:

WA PR EE ZE SR M 8 TG BEATND T o IR P9 A5 G

—  100% visual inspection 100%41 ¥

—  100% radiographic or ultrasonic testing  100%5} 2k Bl 740 56

— 100% surface crack detection (dye penetrant or magnetic particle testing).
100%R gkl CTEEBIE AR

The soundness of the weld shall comply with requirements given in Sec.3 B.
FREE IR AAT G3B T TR

103 The following mechanical tests are required from each assembly (see
Fig.2): HERCERIEAT IR RO AR (LE2)

— 2 tensile tests (flat specimen transverse to the weld) 2N ffifEe CPAE
AR A )

— 1root and 1 face bend tests when t < 20 mm and 2 side bend tests when
t>20mm 4t 20 mmi, IAMRFRILANE B ke, t> 20
mmisf, 24N A% .

— 4 (6) sets of Charpy V-notch tests with the notch location as given in 107
4 (6) PeVvALER Ll DA E 12107,

— 1 macrosection test (metallographic examination + hard- ness
measurements).  LERZULAITTRES (A AHAR50+AE 52 )

104 Specimens for transverse tensile testing shall be in ac- cordance with G,

type B.

PR h TSI L ARG, B
The tensile strength shall not be below the specified minimum tensile strength for
the steel grade in question.

PSR AN T BT A FH (K AR A5 R 5 P B AT B

Figure 2 Sampling of test specimens in plates
2. AR 1]

105  Transverse side bend, root bend and face bend speci- mens shall be
machined to the dimensions shown in G300. For a mixed or heterogeneous butt
joint longitudinal bend test specimens may replace transverse bend test specimens.
AT T AR AR R 2 A N T AR G300 RN o A TR G
OO RS, OIS R ] AR ] 25 Uk

The test specimens shall be bent on a mandrel with diameter 4 t, where t is the
thickness of the specimen, except for extra high strength steel grades NV 550, NV
620 and NV 690 where the diameter shall be 5 t.

TR R, F0 A2 0 2508 B B AR AL, URIRBURE L, T o R AR
NV550, NV620HINV690I5t.

The bending angle shall be at least 120°.  After bending, the test specimens
shall not reveal any open defects in any direc- tion greater than 3 mm. Defects
appearing at the corners of a test specimen during testing may be ignored in the
evaluation, if not associated with obvious defects.

M R AR D120 . B SESE, BUREASBE Y BLYE AT 7 i oK T 3mm )ik
P (o NP e A P W T I e 3 v o 73

106  The macrosection shall include about 10 mm of unaf- fected base
material and shall be prepared and etched on one side to clearly reveal the fusior
line and the HAZ. Cracks and lack of fusion are not accepted.

S I THT . 25 45 20 10mm ) TS M A, SR IV 45 207 LS T 1 5 LR o e 2
HAZ. FGE S SORTC I IR 2R iR o

The welded joints shall have a regular profile with smooth transitions to the
base materials and without significant or ex- cessive reinforcement.

JREEE LML N, et FERIHAT, ToW] BB RN

107  The Charpy V-notch specimens shall be machined in ac- cordance with the
requirements given in DNV-0S-B101. Four sets of three specimens each shall be
sampled 2 mm below the surface of the parent material and transverse to the
weld. 12
Charpy V-notch specimens shall be localised in the welded joint as follows:
VIR R $2DNV-0S-B10LH 2R N Lo 445, HRE3PUARE, #FEH2mm
WA, T HA R T2mm, Sl B 4812,
— 3 specimens with the notch along the weld metal cen- treline
SYURFE VI B TR EE 4 rp 2
— 3 specimens with the notch in the fusion line
SYURFEIVEY CIERL A 2R

DET NORSKE VERITAS
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—  3specimens with the notch in the HAZ, 2 mm from the fu- sion line
3B 7EHAZIX , Bfilick2mm

—  3specimens with the notch in the HAZ, 5 mm from the fu- sion line.
SHUAFEI G OEHAZIX, B fkiZk5mm

The V-notch shall be perpendicular to the plate surface.

VLG L RSPAT AR TH o

For plate thickness t > 50 mm two additional sets of specimens shall be taken from

the root area: one with the notch in centre of weld and one with the notch in the

fusion line.
BB T-50mmint, W MARFSIX BN 28— DR g% L, —B
BOE 2k

For dissimilar metal joints and/or joints between cast or forged and rolled materials
impact tests shall be carried out on test specimens with notch in fusion line, 2 mm
from fusion line and 5 mm from fusion line in each parent material.

X TAFEFEH E 1, R/ BB AT 5% 1 5 AR R (3 1, itk
ATy, VLR I FEREZRIS, Bhdi2mm, BSRhgk U A5 mm,

The Charpy V-notch test temperature and the average value for absorbed energy
(KV) in weld metal, fusion line and HAZ shall be the same as required for the
base material in transverse direction (see DNV-0S-B101).

FESREEDS, fE R ZE X RIHAZ X [V R R 50 1% A R fL Al bk fE
KV) 380 SRR LR 77 17 2R AEAF R (2 IDNV-0S-B101)

The requirements given by the DNV Rules for Classification of Ships Pt.2 Ch.3
Sec.2 B308 can be applied as an alternative. For grades of improved weldability
(see DNV-0S-B101), the Charpy V-notch test temperature and the average value
for ab- sorbed energy in weld metal, fusion line and HAZ shall be the same as
required for the base material of the comparable normal weldability grade in
transverse direction.

YER—AIERE, X T AHLDNV Pt2ff, #>EFIDNVH#LECh.3 Sec.2 B308. i
TN R SO AN AT 205 (5 ILDNV-0S-B101) , VAL B0 B A
WeRE R (bR TEMREEIX, TERMER X FIHAZ X 28 W 55 n] BUA i
FRRE I EEAAEGN 1 J7 17 ZOR (E 4% A (2 JLDNV-0S-B101)

108 In the case of reduced Charpy V-notch test specimens

(10 mm x 7.5 mm and 10 mm x 5 mm), the impact energy val- ues to be obtained
shall satisfy the requirements in Table C1.  wk/>VALEE 1R FER ST (10mm
X7.5mmAI10mm x 5mm) , FTHRAGHK) el g R A 2 AL R CL K.

Table C1 Impact energy requirement for sub-size specimens

FCL PMRRSHERM T ETER

Dimensions of Charpy V-notch test specimen 4 /U /" Impact energy /' 55 %

10 x 10 mm KV
10x 7.5 mm 5/6 KV
TI0x5mm 2I3KV

109  The average impact requirements shall be satisfied for each notch
location, but one single value of three values from specimens from the same notct
location may be below the av- erage requirements, but not below 70% of minimum
average. XTHF—wt LIS, 1 FOAZIGHE AL p (K, AEN T [ E Sk 11467
E’Juk#ﬂ’ BEA BN, P AR VAR T P B2 R EAHIC TP E K 70%.

110  Where the results from a set of three impact test speci- mens do not
comply with the requirements, an additional set of three impact test specimens may
be taken.

3P AR AL LB I AE, Al AT ARG 45 SRANAT 5 TR BT S A
VE Rk

The results obtained shall be combined with the original results to form a new
average, which, for acceptance, shall be not less than the required value.
Additionally, for these combined re- sults not more than two individual values shall
be less than the required average value, and of these, not more than one shall be
less than 70% of the  average reqmred value.

F2E R A G LIS A A RIE BT (K3 (E, Bl U REE T2
SR, Ak, IXEGRE wiﬁ%?*%ﬂiﬂ ANBEAT 2 T2 (1 OB T2k 11
B, BIARET 70% 11 ZERH.

When the result of any test, other than impact test, fails to meet the requirements, twc
further tests may be made from the same welded joint. If both these additional tests
are satisfactory, the test is acceptable.
LAAEFFRI SR, BRI I b, W7 AN S ZESRIN, Nxk /) — 4 4 i ik
ATRE— A (R SR n b X A R 08 R it 2 2 5K, NI 5 b

111 The hardness testing shall be in accordance with 1SO

6507-1 or equivalent. The Vickers method (HV10) shall be used.

T R0 1K 1SO-6507-1 8 2[R AR EREAT. P R FT 4E [GVE(HVL0) M.
Indentations shall be made along traverses in the weld, HAZ and the parent metal
approximately 1 mm below the surface. For each traverse a minimum of :
indentations shall be made in the weld, HAZ (both sides) and parent metal (botk
sides). For HAZ the first indentation shall be placed as close to the fu- sion line as
possible. For double sided welds, for fillet and T- butt welds one additional row
of indentations shall be made through the root area.

LIRSS N5, HAZRINSEERF (R 1) 73 A, 2938 TH LA Imm, S RRLAME 1,
BINZ o AESLEEX, HAZIX (B FIEEM (BT « X TFHAZ
DX, SBEAANZIR N R SRR IR, fIRAITAYE, —HEGs %)
JRAB AL TARER

For material grades up to and including NV 460, a maximum hardness limit ol
350 HV10 shall be met for welds in sub- merged structures exposed tc
cathodic protection. Hardness limits for higher grades shall be subject tc
agreement.

T EEL 3 TNVAB0 (B, LT HIBRORY IR T a5 X it ge, JUh
JEE B e i W PR 49350 HV10,

Guidance note: #¥&:

For NV 500, NV 550, NV 620 and NV 690 grades a maximum hardness
limit of 420 HV10 is recommended for welds in sub- merged structures
exposed to cathodic protection. %F-T-NV500, NV550, NV620FINV690%
B, W KR JSEAR BRI 1420 HV10

---e-n-d---0f---G-u-i-d-a-n-c-e---n-o-t-e---

112 When a butt weld is made between two different materi- al grades, the tes!
temperature and achieved impact energy shall comply with the minimurr
specified requirements for the lower steel grade.

X TP AN AR A (6, SR B0 T P R BT 3R A ) ks i et (B 20U 5
FRGARFTHE MR EEK

In the same way, the tensile strength to be obtained on the welded assembly

shall be in agreement with the requirements relating to the plate steel having the
lower strength.

SUbFRE, Prhnsm AR5 aE F e ).
As an example the test temperature, impact energy and tensile strength for the buti
welded joints given in Fig.3 are those re- quired for the plate of grade D in the lefi

assembly and for the plate of grade E in the right assembly. 25 1 P43: 54582 00
FRRRRL L, phiRE A PURIREE, A DAR, AL N ERAR,

grade D grade E

grade E grade EH

Figure 3 Butt welded plate joints of different grades
F3: N RGO R0 A5

C 200 BRI

201  The test assembly shall be in accordance with Fig.4. 2ERL i 5 1% <4
W VAE I E A7 4% pWPWHEAT
Edge preparation and fit up as
detailed in the pWPS \

Butt welds in pipes

D
1
a J a
= minimum value 150 mm A {H150mm
D =  outsidediameter 4%
Figure 4 Test assembly for butt welds in pipes &%} 23R IR

202 NDT shall be carried out in accordance with the specifi- cation given for the
production welding in question. The extent of the testing shall be as follows:
RN IR, HEATNDTR
— 100% visual inspection

100%4 M

DET NORSKE VERITAS
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—  100% radiographic or ultrasonic testing
1009651 £ Bl 75 156405
— 100% surface crack detection (dye penetrant or magnetic particle testing).
100%K ALK A (TRB BB )
The soundness of the weld shall comply with requirements given in Sec.3 B.
JREE T PATH U AT 3B 1T T K
203 The following mechanical tests are required from each assembly (see
Fig.5): #HHLAIHUIME RE I ZR T (HLIEI5)
—  2tensile tests (flat specimen transverse to the weld)

2HURREE CHRAER ) ACIR )
— 1 root and 1 face bend tests when t < 20 mm and 2 side bend tests when

t>20 mm

29t< 20 mmity,  AMRFFILA LAY A%, 24t > 20 mmiy, 244

P A . b

a
— 4 (6) sets of Charpy V-notch tests with the notch location as given in 107
4 (6) PevALGL L phaiil, H AL E %107, /
—  1macrosection test (metallographic examination + hardness measurements). f T 7
AW TR CRARAS B0+ B 2 )
L == J
\ Edge preparation and fit-up as
detailed in the pWPS
TENSILE TES’
a = 3t minimum value 150 mm  #/ME150mm
WELD METAL b = 6t minimum value 350 mm  f%/MiE350mm
FUSION LINE CHAREY Figure 6 Test assembly for full penetration T-joints
HAZ - 2 mm TERTS @6: Tﬁﬁéﬁﬁﬁ
HAZ = 5 mm
303  The following mechanical tests are required from each assembly (see
BEND TESTS Fig.): HLBLPERERPRECRAIT: (LT
TENSILE TEST
™ —  4(6) sets of Charpy V-notch tests with the notch location as given in 107

HARDNESS / MACRO TEST 4 (6) PV N phaiise, B OALE2107.

— 1 macrosection test (metallographic examination + hard- ness

Figure 5 Sampling of test specimens in pipes measurements). TERZWLFHITAR: CEATRLLG +BERENAD

5. AR
The results of mechanical testing shall comply with the rele- vant requirements

204 The results of mechanical testing shall comply with the relevant iven in C100. HUBLTE RS IR B 45 BL A 44 & CL001 A JE TR .
requirements given in C100. HUIHIEBE IR I 45 H A5 A CLOOF A S H K o g e a

C 300 Full penetration T-, Y-, and K- joints TZ{, Y&, KE4LFER

301 WPQT's for full penetration groove welds between plates al |
right angles or inclined, i.e. T- or Y- and K- configu- rations, shall cover a weld /)
length of minimum 350 mm (see Fig.6). 4NEIEINH IWPQT, H M kR
Jadk, ENTAISRY SRR, 74814 H3s50mm (HLE6) /Q / WELD META
302 NDT shall be carried out in accordance with the specifi- cation given for the Q:/ FUSION LINE | crarpy
production welding in question. The extent of the testing shall be as follows: HAZ- 2mm V-NOTCH
F P R LTSRN TND T R . A6 36 N A 45 - f\f | rests

— 100% visual inspection . HAZ - sem

100%4+ - HARCNESS MACRD TESTS
—  100% ultrasonic testing

100%78 7

— 100% surface crack detection (dye penetrant or magnetic particle testing).
100%K H ALK A (TRNEIE sl iR 774D

The soundness of the weld shall comply with requirements given in Sec.3 B.

G AR IS L AT A 3BT I SR

Figure 7 Sampling of test specimens on full penetration T-joints

7.  THSERRIEEE

C 400 Tubular joints  ER¥EO
401  The test assembly shall be in accordance with Fig.8. il i bed% K87 %

402  NDT shall be carried out in accordance with the specifi- cation given for the

production welding in question. The extent of the testing shall be as follows:

WAL PR SR T RO HEATND T IR A AR F

—  100% visual inspection 100%4h W

—  100% ultrasonic testing 100938 75 1 %

— 100% surface crack detection (dye penetrant or magnetic particle testing).
100%RE ks CTEIBERR R

The soundness of the weld shall comply with requirements

P 7 R 0 A 3B Bk

DET NORSKE VERITAS
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given in Sec.3 B.

Edge preparation and fit-up as,
detailed in the pWPS

!
-—-—-— -4 - |DI
0 |
a |= |minimum value 150 mm #:/>150mm
D1 |= |outside diameter of the greater tubular (can) K% %
t1 |= |wall thickness of the can /N5
D2 |= |outside diameter of the smaller tube (brace) /NEF4hE
t2 |= |wall thickness of the brace &
Figure8  Test assembly for tubular joints
l’§l8 (ERINSEAT R

403 The following mechanical tests are required from each assembly (see
Fig.9): FRRIINUIEREIRIG TR AT CLIEI9)
— 12 Charpy V-notch tests sampled at 9 o'clock and with the notch location as
given in 107
128V R CVRRE, HURE T Bk S5 47, B Y 41107,
— 2 macro section tests (metallographic examination + hard- ness measurements)
at 12 and 6 o'clock.
2 IR (AR RE M), AT W12 U6 i 7 A7

404 The results of mechanical testlng shall comply with the relevant
requirements given in C100. ML B 46 45 645 A CLO0MI SRk .

405 Restrictions and testing for joint configuration involving acute angles (less
than 15°) should be specified. AWS D1.1 is a good reference for structural welds.

NN E R, LRGSR E CNFL5) A5 75 T 1 PR AR 562
. AWS DLIFTa[ 5%,

IR 195

501  The two plates are assembled and positioned edgewise so as to constitute
a tee-assembly with no clearance. As far as possible the plates shall be of &
sufficient size to ensure a rea- sonable heat distribution. ¥ Ht x5 3f: 5 o7 i I )
RTINS R T Mk DA R 15 BRI

For fillet welds the test assembly shall be as defined in Fig.9.
XFT A, Hak il DLIEI9.

C 500 Fillet welds

150

L
:\I
k.
[
Pl
150

Figure 9 Test assembly for fillet welds
E9 IR A SRR

For manual and semi-automatic welding the length of the test piece shall be:
XFT T B, A .

Lmin = 350 mm  f%/)h350mm
For automatic welding the length shall be:x} H ZjJ#

Lmin = 1000 mm  #%//>1000

Weld and fit-up shall be as detailed in the pWPS. #4215 A7 FpWPSHEAT

The test assembly shall be welded on one side only. For man- ual and semi-
automatic welding, the stop and restart position shall be included in the test lengtt
and shall be clearly marked for subsequent examination.

PR L AR X T F L Bahfe, i amma
W, KSR I AR R I A

The ends of the specimen are exempted from examination over a length of 50 mm.
S FRE0mmA 5 4 o

502 NDT shall be carried out in accordance with the specifi- cation given for the
production welding in question. The extent of the testing shall be as follows: %4
PR T2 PTEOR A TND TR R o K30 P 2 4 -
—  100% visual inspection  100%#hHt
— 100% surface crack detection (dye penetrant or magnetic particle testing).
100%E ML & (TRNS B im0
The soundness of the weld shall comply with the specified re- quirements given in
Sec.3 B. JREEFTIATIR AT 53B 1 TR

KR ZE A K

If the stop and restart spot is included in the test length, special attention shall be
paid to this position with respect to profile, proper fusion and absence of crater
defects. T i F & U PE GRS ISR G AC BE Py, AR IV IR 8 L F 4 4
AR, I IR R DX AN IO >R B

503  The following tests shall be performed: A%5i3E47 41 R 5 :

— 2 macro section tests (metallographic examination, hard- ness
measurements). 247 M THAAREE (A ABAR TG +E A

One of the macrosections shall be taken at the marked position of the stop and restart
(for more details see 106). 7 AR 2 A A7 AR R X & HRIAN 72 W0 1 T 1 26
(P 1,106

For hardness testing, see 111. R iR%;, U111

C 600 HFRK

601 If the welding procedure test fails to comply with any of the requirements
for NDT one extra test shall be welded and subjected to the same testing. If this
additional test does not meet the relevant requirements, the actual pWPS shall be
con- sidered as not qualified and a re-specification of the pWPS shall be
made prior to a new welding procedure test. iluirﬁéT%iﬁﬁ&*ﬁﬁiﬁi{ﬂ%ﬂ@
NDT# K, WIZEHATHANP RS, W e —FE . s ikt
JEIEABIRIRIEER, WsBr EpWPSH AL AN G, IR R L 20
B8 22 iy 1 T ) ' pWPS

C 700 Validity of a WPS  WPSHIF itk

701 The validity of a WPS shall be restricted to the work- shop performing
the qualification. Workshops, work site or workshop branches under the same
technical management and working in accordance with the same QA-program anc
— pro- cedures are considered as one workshop or site work. WPS[H 45 &R T
HPATHRE 4N . R AR T, $ZFEFENQARR, WKL
ZHAT, W, SN AR AR B

702 Qualification of a welding procedure remains valid pro- vided the
parameters are kept within the qualified ranges of es- sential variable during
production welding. The essential variables and qualified ranges are giver
in 703. When varia- tions outside the qualification ranges of essential variables oc-
cur, the welding procedure qualification shall be considered invalid, and the
WPS shall therefore be re-specified and re- qualified. - 7F A P45 0 i) ,
B ASEARFAESHE DB ARSI A, WS T 28— HA . 702
L3 T AT AW BRSNS RV . S HUR SR T A%
HSHGEE, WIRE L EPHEIER, WPSEE T H il AT 3 Bt A n]

703 A qualified welding procedure shall be used within the ranges of the
parameters of essential variables listed below. Base material

BRI T 2R B WA S ERE BRI T . AT

The following changes shall lead to a new qualification:

W RIT AR, RS R B AT

a)  In general, significant change of material properties which will obviously
affect the weldablllty and mechanical prop- erties.

SR L, MEHEREN AL, XA ] B R U RE .

Re-testing
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Where a fillet weld is qualified by means of a butt weld test, the throat thickness

Guidance note: &

When qualifying a welding procedure, it is recommended to use specifiec
material with highest carbon equivalent (CE) available in the workshop or
work site, especially when the thickness is large. 4iEfT/R4: T2 A%
I, B IRE AR, A RITE AR B B3RS s i C o B SS
[FIRIRERE, R 2 5 R

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

b) More specifically, structural steels of both normal and im- proved weldability
are grouped in three strength groups: 5, T3l 1 Bl e
MG R 40 23 13 B L4«
i) Normal strength steel, grades A, B, D and E or equiv- alent structural
steels with tensile strength 400 to 520 N/mm2. ¥l #EEHN, A, B.
DANEEAH &5, HHThiag i 2 400-520 N/mm2

ii) High strength steel, grades A 27, D 27, E 27, A 32, D
32,E32,F32,A36,D 36, E36,F36,A40,D 40, E
40, F 40 or equivalent structural steels with minimum specified yield
strength 265 to 390 N/mm2.
T, A27, D27, A32, D32, E32, F32, A36, D36,
E36, F36, A40, D40, E40, FAOSUHIMMLitm, /M4 X
Jit AR 58 FEE 4 265-390 N/mm2

iii) Extra high strength steels, grades A-F 420, A-F 460, A-F 500, A-F
550, A-F 620, A-F 690 or equivalent structural steels  with
minimum  specified yield strength 420 to 690 N/mmZ.

FoREN, A-F 420, A-F 460, A-F 500, A-F 550, A-F 620, A-F 69C
SRR E R, e/ 48 SOl I8 E 29 420-690 N/mm2

The qualification on steel grades of higher toughness require ments will qualify the

grades of lower toughness but not vice versa. Lt 5 i {7 25 530 (040 1) 22 B

BRI TT, SRS T AR SO0 (A5, H SO i AT T .

704‘ Thickness, is defined as follows:

JEL P E SCHF

a)  Forabutt weld: XI4%
The base metal thickness, which for welds between dis- similar thickness is
that of the thinner material. HEA4J8 1, %I T AFUSEFZRIE, RITH
SRR LS .

b)  Forafillet weld: X[ 45
The base metal thickness, which for welds between dis- similar thickness is
that of the thicker material. However, for each thickness range qualified, as
given in Table C2 there is an associated range of qualified throat thickness.

HANIERE KT ASCANL IR, SRS AT 1 L %Wﬁ, b
THRA GRS, WRC2, WA — AN A s oI

c)  Foraset-on tubular joint: X TSR IR K2
Thethickness of the brace.  RHEHR ¥ )5 /&
d)  Foraset-in or set-through tubular joint: % T4 Aok Z iz UER R IR 42
The thickness of the can. & [ J%
e) ForaT-butt jointin plate: X T-7EM_F (KT #54%
The thickness of the prepared plate (abutting member).

The requirements for qualified thickness range for butt welds shall be as
given in Table C2. & MR KB (AR o
SRR IR b R SV R 2k A C2

Table C2 Qualified thickness range &#%/EREVE

fillet

. ) Qualification range 1) 2)
Thickness t in mm of ingteTun for multi-run welding and al
test piece il /2 /F from both sides 44 526 X717 ufti-run weldi
P ~ | e B welds £ 47k B
t<12 08ttol1.1t 3mmupto2t
12<t=<100 08ttol1.1t 05tto2t
(maximum 150)
T>100 - 05t 15T
H—Thequalificationrange-for vertical downward positionis 05t to -t

T EL ) M E M AL 05 tto 1.1t
2)  Forbutt welds in plates of thickness > 50 mm, the Charpy V-notch re-

BUE R T50mmIK TR, AREBDC VAL 2R 2 0107, AT 2

o

The requirements for qualified thickness range for single run fillet welds are ir
addition to the requirements of Table C2, that the throat thickness, ty, shall be in the
range 0.75 ty, to 1.5 t,y, However, a test with a throat thickness = 10 mm shall
give qualification for aII throat thicknesses = 10 mm.

TR, ARIBETTRRTER, BT RC2MERI, W, ty, 2
T K075 tw B L5 tw, sRift ik F10mm it T —id, HuHs

e, MILALAR S o
Where a fillet weld is qualified by means of a butt weld test,

ﬁ?}fﬂﬁ#u&lﬁ‘)f(#ﬂﬂalﬁﬂh—A%ﬁ Wik 5 1R 5 90 B0 U TR (R A5
)r
Diameter of pipes and tubular joints  Z 72 AE A LE LT

The qualification of a welding procedure test on diameter D shall include
qualification for di‘ameters in the following rang- es as given in Table C3.
E{‘?E&DW%&I SR A ks AR W R R CIPT A I AR AR S G F Y &

Tz:t%e C3 Qualified range for pipes and tubular joints B %HEMEREZEEHK
&

Diameter of the test piece D Qualification range 72/

(mm) 1) 2) &2
D < 168.3 05Dto2D
D =168 2 0.5 D and plates

1) Disthe outside diameter of the pipe or outside diameter of the brace
DB M IMEB S AN AT
2)  Qualification given for plates also covers pipes when the outside diam- eter is

greater than 500 mm
AR F500mmiRt, BRI A HUE 3 T

BRBECII AL

A welding procedure test carried out on a tubular joint with an- gle a shall qualify all

tubular joint angles in the range of a to

90°.

BAT T — Ao FEIRHE L 200, A B B Q0 BE 1] (K IR AR B8 5 4

11t

The following changes shall lead to a new qualification:

ﬁﬂTH’JMM&W%EFﬁi}'ﬁﬁh?ﬁifim‘ﬁﬁ’hﬂﬂ
any change in consumable classification LR E 8

— change of consumable brand when impact testing is re- quired at
temperatures below — 20°C 4 T ZEpp i G0 JEAR T-20 88 1, B L) A%

— any significant change of mixture or composition (e.g. change from
argon or mixed gas to COy gas), flow rate, filling time and filling volume
for shielding and purging gases.
&%ﬁi%ﬁﬁ&<w,ﬁ%1mm%ﬂamWMiw>,r E

RIS A IR FE LU TR 28 AR AR A

Welding positions #7224 &

The following changes shall lead to a new qualification.

BN SR A A AR 3 B T AR A

—  Change from one principal welding position (see Fig.10, Fig.11 and Fig.12)
to another, unless complying with Ta- ble C4.

A %gﬁ%h&wﬁﬁwﬂ% R E (L0, 11, 12) , Bk
4

<

1G(PA) FLAT

I

Angle of tubular joints

Welding consumables

<::fii>

,l"‘*--.
N—
3G(PF-UPWARDS
PG-DOWNWARDS)
VERTICAL
2G(PC) HORIZONTAL-
VERTICAL 4G (PE) OVERHEAD
Figure 10 Plate test positions
E10: FARRLALE
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Welding condition #2714
The following changes shall lead to a new qualification:

K|

0 )
h—

w

(=%

TY)

W AR DL IR AR R O TR T

SRR TEA T

any change of welding process 4% T. 248 {k

change from weaving to stringer bead technique or vice versa  MME 57 J5
FHR B ETER BRI, M.

stringer to weave ratio outside the tolerances specified in the agreed WPS
AT LR WPSHLE I 4 22

1G (PA) ROTATING PIPE 150 ' 150 — change from multi-pass welding to one-pass welding A\ £ & #5245 {4, 51| S i 45
HORIZONTAL AXIS ! — change in welding current from A.C. to D.C., or vice ver- sa, or chan_ge of
5G FIXED PIPE, polarity. If recommended by the consum- able manufacturer particular
HORIZONTAL AXIS exemption may be given for SMAW in change from A.C. to D.C.
(PF - UPWARDS SRR MACEIDCAR AL, AR, SR PEASA . G AR i 7
d PG - DOWNWARDS) W, SMAWTRT LA 5h i MACAE 3 DC
s —  change in metal powder or wire addition beyond £10%. < J& 5 A< B 22 44k
- it H100%[1 45 1k
—  change from spray arc to short arc pulse, or vice versa MR & Jbk Az
o @ 1, AR,
o — any change beyond 25°C of the maximum interpass tem- perature J5/2f1
R 86 HH 25 AT AT AR Ak o
U — change in heat input beyond + 25% for steel up to 420 MPa in specified yielc
% strength. For material with specified yield strength equal to or above 42C
MPa the change shall not be more than + 10%, unless otherwise qualified
N X T A2 420Mpalf) i iR, AR e 25%0 A8 k. T EEE T
420Mpaft) i IRGRERIEN, RHUAZL T+ 10%, FRAFIAT RS .
2G (PC) FIXED PIPE, 6G FIXED INCLINED PIPE —  any decrease in preheating temperature TR AOAT ] B AT
VERTICAL AXIS H-LO45 - UPWARDS —  change of post weld heat treatment parameters except for holding time
J-L045 - DOWNWARDS which may be adjusted as a function of thickness.
BT ORI TR A1, A5 S AAL IR S B0 A AR, AKCEL R BE TR R 4
Figure 11 PiEe test positions
B11: EXEAE
THROAT OF WELD AXIS OF WELD
VER‘I'IGﬁ.Li HORZONTAL
Type of joint A& 1757H
The following changes shall lead to a new qualification:
R L B R AR OB 3 BN R T 2 A I TR A ]
—  change from fillet weld to butt weld A\ 5 £y 15 1) 42
;??%Igg} E;Y%‘;di?gw;gg;% EJ) ,?;rl% ?de (but mot vice versa) FLAT POSITION IF (PA) HORIZONTAL POSITION 2F (PB)
—  deletion of back gouging ¥l 2=
— addition or deletion of ceramic backing ¥ &1 Kk sk 3N
— deletion of backing in cases where the backing material is equivalent to the
base material  FAF A1 T AR, JndEdt 2 ER
—  change from T-, Y- or K-joint to butt joint T, Y& sl K % B 56HE (1251
—  change from butt joint in plates to butt joints in pipes with outside diameter
less than 500mm — HOn 4 B EL42 /)N T-500mm ) 35 45
— any change of groove dimensions specified in the WPS and agreed witt
the purchaser, such as change of specified type of groove, root face and gap
which may significantly affect penetration, fusion and dilution of the weld. Note: Cne plate must be horizontal
PWPSHI B LISy 2458 R AL, 224 MR 11, AR A (PF-UPWARDS OVERHEAD POSITION 4F (PD)
IFT B (AR A ] M S e IR R K805, IS I 1 PG-DOWNWARDS)
Figure 12  Positions of test plate for fillet welds
B12: RAFRRBAIER
Table C4 Qualified principal positions for butt welds and fillet welds, steel FC4: 32, EMAE, FEEBME, W
Test weld /AU Qualified positions 3) # 42 4
Joint configuration 12) Principal positions 77/ £ Butt welds ¥/ 4 Fillet welds /75 4
Plates #& #Pipes Plates or Pipes R a4 2
Butt welds in plates % #4: 2G + 3G All All
1G 1G 1F
2G 1G, 2G, 4G 1F, 2F, 4F
3G 3G 3F
4G 1G, 4G 1F, 4F
Butt welds in pipesi %} 15 2G +5G = 6G All All All
1G 1G 1G 1F
2G 1G, 2G, 4G 1G, 2G 1F, 2F, 4F
5G All 1G, 5G All
Fillet welds [z i 1 2F + 3F All
1F 1F
2F 1F, 2F, 4F
3F 3F
4F 1F, 2F, 4F
5F All
1)  Pipes with D > 500 mm are considered equivalent to plates (apply only to the can in tubular joints) 4%k T-500mm4 25 m T (A0E TR
2)  Tubular joints shall be qualified separately &R 104 H P #E A AT
3)  The vertical downwards position shall be qualified separately &[] F {745 H k]
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C 800 Fracture mechanic (FM) testing BrHUBEAERE (FM) A5

801 Requirements to fracture mechanic testing are given in
DNV-0S-C101 or DNV-0S-C201.
DNV-0S-C101 or DNV-0S-C201.45 Hi T B4 WU B 1) Bk

802 The test weld shall be made and tested for the actual combinatior
of steel grade, manufacturer, welding process and welding consumable (brand) used.
FM testing is, however, not required for consumables used for root passes only ir
two-sid- ed welds.

TR IR A R I BT P O 6 0, TS, I T SRURH (M #
PEEAT . SR, AT I T AR AL LR IR A, o MRS

803 The FM tests shall be carried out on a full penetration butt-weld with K-
or single V-preparation. The back of the K and one of the legs of the single V (or
which the FM test shall be carried out) shall be perpendicular to the plane of the
plate. Tests on either of these weld bevel preparations qualify for all types of bevel
preparations.

X T KA R AV K BT, A TEMIR S . KA TSRV AR ) —
i O HEATEMIRES D AZCPAT TAET . AR — AN R G (KB e %
Y3 P T HARAE T ST PR AR A T4

804  The test weld shall be welded with a heat input repre- senting the
maximum heat input used in the fabrication. The test weld shall be made on ¢
plate with a thickness not smaller than 90% of the maximum plate or wall thickness
for which the welding procedure shall apply. The test weld also qualifies for plate
thicknesses down to 50% of the test weld plate thickness.

RGN AR, e M AR I B KA . RIS 4Tk T
BRE L, ARIGHT JEAS/INT-90% 1 SEBR 45 T 250 AT I 1) de R 5 it ) o ik
B IRRGENS TN T-50% IR B0 AT 3447 1538 B

805 On each test weld at least three FM test specimens shall be tested in each of
the weld deposit and the heat affected zone

(HAZ). (Details regarding the required number of test speci- mens and the
location of fatigue pre-cracks are given further below.)

R RGE, BOIMNREE, M E AR NG .

806 Testing of the HAZ or the weld deposit can be omitted if tests with
satisfactory results according to the requirements in this standard have beer
carried out previously by either the steel manufacturer or the welding consumable
manufacturer.

BKADRAERI TR, Tl d A0 oA I3 7 56 i CREAT T HAZIX sl A5t
BB MFMIRL, IF GBS Tl sl giie, WItR R0 AT kT
807 The FM tests shall be carried out according to BS 7448 Part 2 (with
detailed requirements as given below) using 3- point bend specimens. The
CTOD-technique with B x 2B specimens shall be used. For nominal plate
thicknesses of the test weld equal to or exceeding 80 mm, B x B specimens may be
used.

14BS 7448 Part 25 ik (I F45H THEAUOESR) |, BETFMIKE: . W5 H3
S AT . BX2BIAETE R IN (fJICTODEAR . X Tk /R 48 44 X
BR & T80k T-80mm, ] HIBXB kL.

All specimens shall be tested with the fatigue pre-crack placed in the through-
thickness direction. For tests of the weld deposit the fatigue pre-crack shall sample the
central part of the deposit. For tests in the HAZ the required location of the
fatigue crack depth is given in 108. )

FAT AR B N TIURIE 97 RE, ZEAUB G AN o A TR AR 5 X (13
By, P TIURIZRSORRE THE I I B AL X T HAZIK R, 9595 RE0R
JEE {47 5 L1087

An evaluation of the relevant test temperature shall be made for all joints ir
question. Unless there is a high probability that the extreme loads on the joints will
concur with lower temper- atures the test temperature shall be:

AT TR I [ PIT AT 5 1 18 0 2R I (o U P88 VAl o Bk A A5 2 FX) A0 R 7 A A
TG AR A AR i (el ek R 2R, R L 0 <

For joints submerged at lowest <0°C

waterline:

Other joints: < design temperature.

808 Subsequent to the CTOD-test the specimens in the HAZ shall be sectioned
and examined as described below. CTODI 5, HAZIX (K U N FF 42
TR AT :

A metallographic section according to BS 7448 Part 2 Section 11.2 shall be preparec
from each HAZ specimen. The metallo- graphic section shall include weld metal and
base metal. If nec- essary, in order to determine the exact location of the fatigue
pre-crack, sections from both sides of the pre-crack shall be prepared. The faces
of the metallographic sections shall not be taken deeper than the deepest point of the
fatigue pre-crack and not more than 3 mm from the deepest point of the fatigue pre-
crack.

14BS 7448 Part 2 Section 11245 —HAZX BFE (K SAHPE . SRR 2
AR R RIBEM IS . WIS, e e ORI S5 AR, )
JHIAE IR EONA K AR . PrIRK S slRE,  JER BT 9 55
REN IR, WA KT BT TR SUR IR 5.3mm.

Afigure of across-section through the weld (of an un-fractured specimen) is shown in
Fig.13. [E132Mgaiide CIEWiZGRFE) il

Fatigue Pre-Crack Plane

BM war By

1x 0375
dr .
| CL.
g 1% 0375

: = |

J Fusion Line

Figure 13 Cross-section through the weld

K13. R

BM = Basematerial  %EHt

WM = Weld metal or deposit #1554 8 X

df = distance from the plane of the fatigue pre-crack to the fusion line

(varies along the fatigue pre-crack) — M5 57 TRHIZS LB 15 26 X 1)
BRI TGO 102846
length (in mm) of area with acceptable location of the fatigue pre-
crack (see below) ¥ 55 P24l AT 32 A7 B A EE (R 1D
Plate thickness  # /&

Measurements of the distance, df, between the plane of the fa- tigue pre-crack anc
the fusion line shall be taken. Within the central 75% of the plate thickness the
areas where df < 0.5 mm shall be identified. The length, Aj of each of these areas
shall be determined. The location of the fatigue pre-crack shall sat- isfy the
following criteria:

NI 55 TR ZESL By 26 DX 1 BE 25 de e U . 7EARJRTE%IK L IX, de/h T
BAET0.5mm L J7 A ZUIN LARRYE o 6 00 i SX ML X PR R RN I o 9%
S5 TR ST AL BN S N AR

t =

INA =  <3mmfort<20mm  t<20 mmi}, <3 mm for
= 0.15tfor20<t<80mm 20 <t<80 mmitf, 0.15tfor
= 212 mmfort>80mm t>80 mmff, =12 mm for
N = number of areas with df <0.5 mm
df <05 mmX [ 5
809  Results from HAZ specimens on which the location of the fatigue pre-

crack does not satisfy the requirement above, are not valid. In addition to these
requirements given for HAZ specimens, all the requirements specified in BS 744¢
Part 2 ap- ply for both HAZ and weld deposit specimens.

AT HAZIK R, 3L 57 IS B AR T L3RR, AR ik
eI HAZIAFERR FIXES Rk Ah, BS 7448 Part 2343 il e 1 2Rk 15
& T HAZ X RS AR R G X o

Three valid tests for each of weld deposit and HAZ shall be carried out. The
critical CTOD for all of the specimens shall be equal to or larger than 0.15 mm.

W BF—HAZIX RIS G B IX, 2 =AU JT AR bR v
CTODJW4% T Bk 1°0.15mm.,

If (for HAZ or weld deposit) one or more of the three speci- mens has a critical
CTOD lower than 0.15 mm additional tests may be carried out. In such a case the
characteristic value, as defined in Table C5, shall be equal to or larger than 0.15
mm. 41 G THAZX FIE R BERRE R IX D, =AMEAE s — AN s 2 1l R
/N THR1#E0.15mmIFCTOD,  WIFFEEHH TSNS . BB T, #%#&Co&
SIS T 8K T70.15mm.

Table C5 Characteristic value of CTOD #%C5: CTODS#i{H

F A% FNumber of valid tests 1)|  Characteristic value
3t05 Lowest result k444
6t0 10 Second lowest result YX{% 455
11to 15 Third lowest result {444

1) All valid tests that have been carried out shall be included
in the evaluation. It is not permissible to discard any valid

test result. VAT I T3 A R0 L OUEAT PR . AR

VI AT TG 4

810  If the characteristic value as specified in Table C5 is larger than 0.1%
mm an ECA (Engineering critical assessment) may be carried out with the purpose of
demonstrating that extra capacity may be available in the structure.

WHERCBM SR, A K T0.15mm, WZFIHITECA (TRERAEVEME) , H
R LS R Tl BE AT (ARSI AT o
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D. Welding Procedure Tests, Aluminium

D 100 General

101 Qualified welding procedures are required for all impor-
tant structural joints. The procedure tests shall be representa-
tive of the following:

each base material or alloy and temper used in

the thickness and diameter range in question (see Table

and Table C3)
each type of consumable and welding process
welding position (see Table D1)
joint and groove design
number of passes
preheat (if any)
volt-ampere characteristics

Table D1 Qualified principal positions for butt welds and fillet welds, aluminium

Test weld o N Qualified positions!)
Joint configuration Principal positions Butt welds, plates Butt welds, pipes Fillet welds
1G 1G 1G 1F
2G 1G, 2G, 3G 1F, 2F, 3F
Butt welds on plates 3G 1G. 2G. 3G 1F. 2F, 3F
4G All All
1G 1G 1G 1F
Butt welds in pipes 2G 1G, 2G, 3G 2G 1F, 2F, 3F
5G All 1G, 5G All
1F 1F
oF 1F, 2F, 3F
Fillet welds 3F 1F, 2F, 3F
4F All
5F All
1)  The vertical downward position shall be qualified separately.
D200 Buttwelds 203 If back-sealing run is specified, this run shall be laid in

201 Each test assembly consists of 2 plates with dimensions
300 x 150 mm. The plates shall be joined with a longitudinal
butt weld. For extruded sections and pipes the assembly shall
consist of 2 sections each 150 mm long (see
Fig.14 and Fig.15).

202 Weld and fit-up shall be as detailed in the pWPS. Weld-
ing consumables are those recommended in Table D2.

the same position as for the respective weld.

204 The welds shall be subjected to visual inspection, dye
penetrant testing and ultrasonic- or X-ray testing. The require-
ments for quality level for imperfections shall be as given in
I1ISO 10042 level B.

205 Side-bend tests shall be carried out for thickness equal ta
and above 10 mm. Two bend specimens shall be taken from
each of the welded assemblies.

Table D2 Selection of suitable consumables for combinations of aluminium alloys

Base metal alloy NV-5052, NV-5754 NV-5154,

NV-5454 NV-5086

NV-5083NV-5383 NV-6060, NV-6061 NV-6063,

NV-6005A NV-6082

NV-5052, NV-5754 NV-5154,

NV/-5454 NV/-5086 5356, 5556, 5183

5356, 5556, 5183 5356, 5556, 5183

NV-5083, NV-5383 5356, 5556, 5183

5183 1) 5356, 5556, 5183

NV-6060, NV-6061 NV-6063,

AN\/_ANNEA NN\/_ANQD

5356, 5556, 5183

5356, 5556, 5183 5356, 5556, 5183

Note:

All consumables are covered by the AWS specification. The prefix «ER» is omitted.

1)  Other consumables may be used if allowable stresses are reduced.

Discard 25 mm _

/ Area1:
- 1 tensile specimen
Fi = -1 root and 1 face or

__________________ 2 side bend
E - specimen
:.___E----: Area 2:
! E ! - Additional test
% i = : specimen if
g ! = // required
-] I — i
gl - '
-1 = :
g = i
el e mm EP P
=
[ = =1 Area 3:
_________ H-------—73 - 1 macro test
\ specimen

\ Discard 25 mm
Figure 14

Location of test specimens for a butt weld on plate

206 For thickness below 10 mm one face bend and one root
bend test specimens shall be taken. The width shall be 30 mm
and the thickness equal to the plate thickness. The diameter of
the bending mandrel shall be as given in Table D3.

Table D3 Former diameter for bend tests
Condition
Base metal alloy
H H
omin WA HS | T4 | T5TE
NV-5052, NV-5754 4t 4t ) )
NV-5154, NV-5454
NV-5086, NV-5083,
NV-5383 6t 6t - -
N\/-RNAN NI\/-ANAT
NV-6063, NV-6005A - - 6t
NV-6082

207 Requirement

No cracks or open defects exceeding 3 mm measured on the
convex surface after bending are accepted. Smaller cracks de-

DET NORSKE VERITAS
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veloping from the edges of the specimens should not be con-
sidered as significant, unless there is definite evidence
that they result from inclusions or other defects.«Wrap
arouhncfj» bending as shown in Fig.16 is the preferred bending
method.

Top fixed pipe

|

Area 1:

- Additional test
specimens if
required

Area 2:
- 1 tensile specimen

-/- 1 root and 1 face
or 2 side bend

| specimens
\A rea 3:
- 1 macro test
specimen

Figure 15
Location of test specimens for a butt weld in pipe

A=4xT

m j} “B=1/zA+T

v

Figure 16
Wrap around bending

208 One tensile specimen shall be taken from each of
the welded assemblies. The test specimen, 25 mm wide and
with full plate thickness and orientated transverse to the
weld, is shown in Fig.17.

-—l o Weld L
-~ -]
~ VA 25 s 2
100 Gauge length (~3x7) 100

Figure 17
Tensile test specimen

209 The tensile strength of the test specimens shall not be

210 One macrosection shall be prepared from the test assem-
bly to reveal the weldment macro structure. The macrosection
shall be visually inspected using a magnification of 5 to 10X.
The macrosection shall show a regular weld profile with
a smooth transition to the base material without significant
un- dercut or excessive reinforcement and show thorough
fusion between adjacent layers of weld metal and base metal.
There shall be no cracks, lack of fusion and incomplete
penetration. D 300 Fillet welds

301 The two plates are assembled and positioned edgewise
S0 as to constitute a tee-assembly with no clearance. As far as

possible the plates shall be of a sufficient size to ensure a rea-
sonable heat distribution.

For fillet welds the test assembly shall be as defined in Fig.9.
For manual and semi-automatic welding the length of the tesi
piece shall be:

300 mm
Lmin = 350 mm

For automatic welding the length shall be:

Imin

Weld and fit-up shall be as detailed in the pWPS.

The test assembly shall be welded on one side only. For man-
ual and semi-automatic welding, the stop and restart position
should be included in the test length and shall be
clearly marked for subsequent examination.

The ends of the specimen are exempted from examination over
a length of 50 mm.

302 NDT shall be carried out in accordance with the specifi-
cation given for the production welding in question. The exteni
of the testing shall be as follows:

—  100% visual inspection
— 100% surface crack detection (dye penetrant).

The soundness of the weld shall comply with ISO 10042 level
B.

If the stop and restart spot is included in the test length, special
attention shall be paid to this position with respect to profile,
proper fusion and absence of crater defects.

303 The following tests shall be performed:

— two macrosection tests (metallographic examination).
One of the macrosections shall be taken at the marked position
of the stop and restart (for more details see C106).

D 400 Re-testing

401 If any of the tests do not satisfy the specified require-
ments, new procedure tests in duplicate may be carried out.
The results of both re-tests shall meet the specified require-
ments, otherwise the test shall be rejected.

Guidance note:
HAZ softening adjacent to welds

The strength of a weldment is a function of the welding process,
filler metal and the aluminium alloy in question. For design pur-
poses it is assumed that the strength is reduced in HAZ. The ex-
tent of the HAZ is assumed to have the same width as
the weldment plus the plate thickness in each direction of the welc
as shown in Fig.18.

If the strength shall be measured for information, this shall be
carried out on a gauge length 2 t + W of the weld (approximately
3.
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t =  Plate thickness
W = Withof weld
Figure 18
Extent of HAZ
---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---
Table D4 Mechanical properties in the welded condition
) Tensile strength Yield stress
Alloy Temper Filler Ry, minimum in HAZ, R, minimum
(N/mm2) (N/hm2)
NV-50520 F, H111 5356 170 65
H32, H34
NV-5754 0, F, H111, H24 5356-5183 190 80
NV-5154A 0, H111 5356-5183 215 85
NV-5454 0, F, H111, H34 5356-5183 215 85
NV-5086 0, F, H111, 5356-5183 240 100
H116, H32, H34
NV-5083 0,Ft<6mm 5183 270 125
0,Ft>6mm 5356-5183 270 115
H116, H321 5356 270 115
H116, H321 5183 270 125
NV-5383 0, H111, H1186, 5183 290 140
H321
NV-6060 T5 5356-5183 95 65
NV-6061 T4 5356-5183 165 115
T50r T6 165 115
NV-6063 T5 5356-5183 100 65
T6 100 65
NV-6005A T50r T6 5356-5183 165 115
NV-6082 T4 5356-5183 170 110
T50r T6 170 115

E. Welding Procedure Tests, Stainless Steel

E 100 General

101 When welding procedure tests are required, the
tests shall be performed in accordance with C and the
supplementa- ry requirements stated in D200 and D30C
(if not otherwise specified herein).

102 The welding procedure tests shall cover all relevant di-
mensions, positions and material combinations. Details
re- garding essential variables and validity of the procedure
shall be as described in C. Mechanical testing shall be as
described in C100, if not otherwise specified in D200 and
D300.

E 200 Supplementary requirements for austenitic stain-
less steel

201 Impact testing is not required for design temperatures
above — 105°C. If used at below — 105°C, the test temperature
shall be at minimum design temperature.

202 If impact testing is required, the average impact value
for the three specimens shall not be less than 34 J.

203  When a butt weld is made between dissimilar material

E 300 Supplementary requirements for ferritic-auste-
nitic stainless steel

301 Impact testing shall be carried out at design temperature
or — 20°C, whichever is the lower. The average impact value
for the three specimens shall not be less than 27 J.

302 When a butt weld is made between dissimilar material
grades, both sides of the weld shall be impact tested.

303 Butt welds and fillet welds shall be corrosion tested ac-
cording to ASTM G48, Method A. The test specimen shall be
in the as welded state after normal weld cleaning
operation. The test specimens shall be exposed to the solution
at a con- stant temperature of 20°C for 24 hours.

The following test requirements shall be fulfilled:

— no pitting attack shall be visible on the test face(s)
— general weight loss shall not be less than 4 g/m2.

Guidance note:
Welds between ferritic-austenitic stainless steels and C- and
C-Mn steels need not be subjected to corrosion test.

---e-n-d---0f---G-u-i-d-a-n-c-e---n-o-t-e---
304 A microstructural  examination comprising  the

weld metal, heat affected zone and base metal is required fot
each welded assembly. The microstructure shall be suitably
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and examined at 400X magnification and shall be free from
grain boundary carbides and precipitates. The ferrite content in
the weld metal root and not re-heated weld cap shall be deter-
mined in accordance with ASTM E562 and shall be in
the range of 25% to 70%.

F. Qualification of Welders

F 100 General

101 The welding processes for which qualifications are re-
quired include those which are designated as manual or partly
mechanised welding. Welders shall pass a qualification test in
accordance with 200. Contractors are required to keep records
of the welders' qualifications and, when required, furnish cop-
ies of valid welders' certificates.

F 200 Standards for qualification testing

201 Welders shall be tested according to a recognised stand-
ard, e.g. EN 287, 1SO 9606, ASME Section 1X or ANSI/JAWS
D1.1.

202 Welding operators using fully mechanised or fully auto-
matic processes need generally not pass a qualification test.
However, operators shall receive adequate training in setting
or programming and operating the equipment.
Appropriate records of training shall be maintained.
Contractors may be re- quired to furnish valid qualification
test certificates. EN 1418 may be used as a reference.

G. Testing

G 100 General

101 Testing of welds shall be carried out as specified in 200
and 300.

G 200 Tensile testing at ambient temperature

201 For tensile testing of all-weld-metal and butt welds two

different types of test specimens may be used, round test spec-

imens or flat test specimens (see Fig.19) as described below: A
- Deposited metal tensile test

Normally, round test specimens with the following dimensions
shall be used:

d = 10 mm
Lo = 50 mm
L¢ = 60 mm
R = 5mm

B - Butt weld tensile test for testing of the weld as a whole

Flat test specimens with the weld machined flush with the sur-
face of the plate, shall be used. The dimensions shall be as fol-

lows:

a = thickness of plate, t

b = 25 mm

Ly = Lc =3 tor 2t + width of weld, (whichever is
the greatest)

R = 25 mm

C - Butt weld tensile test

Flat test specimens with the weld machined flush with the sur-
face of the plate, shall be used. The dimensions shall be as fol-

lows:

a - thirls-nace nf nlata t

b = 30 mm
Lo = 6 mm+ width of weld + 6 mm
R = 50 mm
I
! Round
R a L S,
_X. r/ b
- . f —
L, ; Flat
L,
Figure 19

Tensile test specimen

G300 Bend testing

301 Flat bend test specimens, as given in Fig.20 shall
be used. Edges on tension side shall be rounded to a radius of 1
to

|

1a

(~ Qg+l

Figure 20
Bend test specimen

Az

Figure 21
Worap around bend test

302 When the wrap around bend test, exemplified Fig.21 is
used, e.g. for the side bend test of a weld, the length of the tesi
specimen shall be greater than the length 11a shown in Fig.20.

303 For butt weld bend test specimens, the weld shall be ma-
chined flush with the surface of the plate.

304 For transverse face-bend and root-bend test specimens
for butt weld test the dimensions shall be as follows:

a = asrolled thickness t of the plate
b = 30mm

DET NORSKE VERITAS



Offshore Standard DNV-OS-C401, April 2004
Ch.2Sec.1 - Page

If t = 40 mm, the side-bend test specimen may be subdivided,
each part being at least 20 mm wide.

306 When a longitudinal face-bend or root-bend weld test is

If the as rolled thickness t is greater than 25 mm, it may be re-
duced to 25 mm by machining on the compression side of the

test specimen. ) i k !
305 For transverse side-bend test specimens for butt \r/sﬁrggoel;cgetstsgds.peumen according to an appropriate standarc
weld test the dimensions shall be as follows:

a = 10 mm

b = asrolled thickness t of the plate
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SECTION 2
FABRICATION AND TOLERANCESZECAIA ZE

A. General
A 100 Objective and scope H KIFITEE

101 This section gives requirements for fabrication and tol- erances of offshore structures.
THS VR T SR RO A ZE Bk
102 In order to determine the structural categorisation, this section shall be read ir

conjunction with the following applica- ble standards:

N T 2 R A R R AR 3 A& R A e

DNV-0S-C101 Section 4 and relevant Object Standard, Sec- tion 2 “Selection of Material
and Extent of Inspection” or DNV-OS-C201 Section 4.

B. Fabrication Planningshz v

B 100 General

101 As a prerequisite for fabrication, procedures, inspection and test plans and work
instructions for execution and control of fabrication activities shall be established. The purpose of
the procedures and work instruction shall be:

— to provide instructions and information regarding the re- quirements for and the
principles of the work execution

— to identify and document the responsibilities and plans for the work execution in accordance
with the project require- ments

—  to provide information to the purchaser on how the work is executed and controlled

— to identify applicable procedures, test plans, work instruc- tions, acceptance criteria, holc
points and documents to be generated

—  toserve as basis for quality audits.
HFHE AT R S R, N DA
SR S R AR H 7R T
- AT SRR S A G W A B
- M TR SR R T AT R ST AR
- R R SRIW R T AR A AT A
- WEEIEAERRE, IR, TAEMRE,  SUchRiE,  HEER VAR AR AR

R, KRS A AR MR st vy

ik
- U AR A
102 Relevant procedures, including information of pre-as- sembled items and the

sequence of fabricating the parts into structure, shall be prepared.

B 200 Quality system and workmanship

201 Contractors involved in fabrication of structural mem- bers shall have a documentec
and implemented quality system according to 1SO 9001 or equivalent. The extent of the quality
management system shall be dependent on the size and type of the organisation, complexity anc
interaction of the processes and competence of personnel.

202 Workmanship shall be inaccordance with written proce- dures accepted by the
purchaser.
203 All work shall be executed with adequate control by the contractor. Repair work shall

be carried out in accordance with written procedures accepted by the purchaser . Faults and defi-
ciencies shall be corrected before painting or other means of permanent covers have beer
applied.

204 Prior to commencement of the work the contractor shall submit a plan for NDT, NDT
procedures and documents for NDT inspectors’ certification for acceptance by the purchaser.
The programme shall contain information and documents for planning, controlling, reporting
etc. Acceptance criteria for NDT shall be accepted by the purchaser if they are not speci-
fied in relevant documents. 102 ARG URR, 05 4 IR G 1) 350 H 145 B i
WA B G, fuE

B200 JiARGMTE

201 L5 SRR SRR A N TR 7 6 AR R 1SO- 900 L a8 S (4 A7 — A B B A1 ) A gt 512 it

MR RGE . B BARR RO KA AR, A ST RN e ) i 2%
LR (AR

202 T LRI RN B B RRT 5

203 P TARR AT AR A bl R R o A8 B AR R AT S R B3 S2 45T
MR G. BUR R, R T 2, R SOE AR PRSI E T k.

204 FETARBIITAG < H AR SR AND TR AT, NDTRURE AT SO yNDT o 25 537
TEMDN SRR G W RS E RSN TR, L ES . WRRATIAE
HRSCRY, BT 18 52 SoWOhsvE NDT RS SR 53 1652«

C. Inspection
C 100 General

101 Inspection shall be carried out by the contractor in ac- cordance with acceptec

inspection and test plans to confirm that all project requirements are fulfilled to the

satisfaction of the purchaser. K % W p 2 £, i R4 142 52 A R 6 RISk 51247, 9 HLUL AT 56

TR 5 ik A R o 390 H 5k

The inspection shall cover items such as:

llig o2 AVE RN IS

—  correct identification and documentation and use of mate- rialskHHHf 52 « 5 B AIME

— qualification and acceptance of fabrication procedures and personnel 3 i F 11\ 5 (%%
IR

— inspection of preparatory work (assembly,
ete )W LAE CREMC. 2B, D e

—  welding inspection /4% K 7

— inspection of fabrication work for compliance with speci- fications and procedures £ i
IR )R AC LA (AR 56

—  witnessing NDT, control and testing 7] 1i: SENDT, 2 I A1t

— inspection of repairsf& B %

— inspection of corrosion protection systems|j i it 2 45 # # 7F

— ensure functionality of examination or testing equipment and of recording and/oi
measuring devices vital for correct functioning of equipment and machinery used ir
fabrica- tion. ffi A P SR B6 254 AU THRE, SR AT REMINS T 7k e vk 28 50 T %2
F F R BE a8 RO U R 4

fit-up form work, reinforcement

102 Due consideration shall be given to the access and the time required for adequate
inspection during fabrication. % -2 Jic ] (0 o A5 0 s ] S48 45 T 36 224 1) % 1

103 High non-conformance rates in execution of the work or in the product itself shall call
for special considerations. Such special considerations may include, but not be limited to, in-
creased  inspection,  re-qualification  of  personnel or  other agreed remedia
actions. T/ ST v iy B e FEE AN — 80K LU AR 7™ il AS S AT 5 00 25 IR S T IR o 03
PALFE, EANERT, MG, N B3 B A B b 7 AT S

104 Inspectors shall be qualified according to a recognised scheme and shall be able tc
provide documentation of proficiency. 101 MR T R, A6 63 N L AT fig 20
AR IS AE W e ) .

D. Material Identification, Cutting and ForminghPEisE. YISIRIZR

D 100 Material identificationk 4} 52

101 A traceability system that ensures correct installation and documentation of the material grades
or strength classes shall be established by the contractor throughout the prefabrication and installation process
i 5 AT 3 P ) IE 0 BRI SCHR 7R T DO S T P 2R R A 3T F) 9 L AR A T

Proper care shall be exercised during handling and storage to preserve identification of such material. [i& 24iF
TRAEHRN PRAZIX LETE I B

D 200 Cutting and forming PI#IRI4L%

201 The effect of work hardening shall be considered if shearing is used for cutting of material
Special attention shall be paid to the risk of cracked edges. BEREA (14 FH 44 18 U S8 28 HRHSI 4L
Flo R PR A B i) KUK o

202 Attention shall be paid to excessive local hardening and carbon contaminations by thermal cutting
This may be re- duced by suitable heat treatment or removed by mechanical means. # ph it 1) 13 5 id
GIABUEA ARG R o XA VRIS Y AT DD sl e BT BE 2 B

203 Forming and straightening of materials shall be per- formed according to agreed procedures
Such work shall be controlled by the contractor. J& R IE#HRERAR S B i (O URERARAT . SR A4
(RO AN

204 The degree of cold deformation of special and primary structural elements shall be less than 5%. It
the deformation exceeds 5%, either heat treatment or strain ageing tests shall be carried out according to an agreec
procedure.  FRPERE IR B2 L R IC RV ARG D TB% 42 . WA TR 5%, HIRYT SN AL IN %
PR — 0 RS TR AT o
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105 Straightness of members which are based on buckling calculations according to DNV-RP-C201
and/or DNV-RP- C202 shall be within the tolerances given in Table E3.
Guidance note:?‘é‘%ﬁijﬁiﬁ 106 Alignments of the non-continuous plates in cruciform joints and butt welds shall be within the

The plastic deformation e may be calculated by the following, simplified
formulae: 4123 25 H R AE

Single-curvature deformation 4 —Z i 27

Cold rolling or pressing of plates to cylindrical forms:

AR IR <55 JeR 178 e e b
. = 5100%

Cold bending of straight pipes to bendsF- 15 f¥4 25
l.“.l: .
D
e =
1NN04

Double curvature deformation XX 2 Z
AT
Forming of plates to spheres: EkJE<: /&
HITE I = ——100%
.t 2R
material thickness#4 J5 )5 &
outside diameter of pipe or vessel & ok 2 #% KIAMH T 1%
forming radius/% i 1%
= Poisson's ratio (0.5 for plastic condition).iF1#4 Eb %
C 0.5 WRME L)

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

E. Tolerances

E 100 Tolerances for alignment and straightness

101 Allowable fabrication tolerances shall be submitted to
the purchaser for acceptance.

102 Special considerations shall be given in providing prop-
er alignment of structural members. Allowable fabrication tol-
erances shall be established on basis of due consideration to the
criticality of the design.

103 The maximum fabrication tolerances may generally be
taken in compliance with IACS Shipbuilding and Repair Qual-
ity Standard Part A Sec.6 and Sec.7.

Guidance note:

Special and  primary

regarded as

"strength" members and secondary category area shall be regard-
ed as "other" in the IACS Shipbuilding and Repair Standard.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e--—-

category areas shall be

104 Straightness of members shall be within the tolerances
given by the buckling code.

tolerances given in Fig.1, Table E1 and Table E2.

105 H4EDNV-RP-C201 8t DNV-RP- C2027 K E3HLITHAL M1 A 2, Al b3 b 3 0 -4 4 -
106 AEFFLE B R KR ELRAE | TSR I E A ZEZ N, WRELRIRE2, FUITR.

Guidance note:

Larger imperfections may be applied provided accounted for in the design calculations.
See e.g. DNV-RP-C203, Sec. 2.5. H KM AsEHeME nl s TR 8. W, &
DNV-RP-C203, #52.584}.

---e-n-d---0f---G-u-i-d-a-n-c-e---n-o-t-e---

L4 <ft;

Figure 1
Alignment of cruciform joint

Table E1 Cruciform joints Misalignment a
Structural category Z7/4/7/ %] Maximum misalignment
A TEARXT 7
Special’f 5l 0151
Primary ¥ 2 030t
Secondary 7K 2 0.50t;
ty is the smaller thickness of ty, t, and tg
L =3 1 LL UM JZ
able utt weldsXy & & /. Misalignment a
Structural category Maximum misalignment
Special 0.10t;
Primary 0.15t;
Secondary 0.30t;
t; is the smaller of the two abutting thicknesses
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Table E3 Tolerances for straightness

Detail

Tolerance

Fig.

Comments

Bars and frames

Max. out of straightness
0=0.00151

o |l

| = unsupported length

Pillars, vertical col-
umns

Max. inclination
0=0.0011

| = unsupported length

Stiffened plane plates.
Stiffener or girder
webs relative to the
plate plane. fifift -
LI P R
%%ME%EWH’J

Max. out of straightness
6=0.00151

]

<@
"«

==

1

SECTION C-C

[F SE——

| = Unsupported length of the
stiffener or girder

Stiffened plane plates.
Stiffener or girder
flanges relative to the
web plateff {4 [f<
JEo A g
D% 5% 8 U L

LiE

Max. out of straightness
6=0.00151

| = Unsupported length of the
flange

Stiffened plane plates.
Parallel stiffeners or
irdersfi{t, - 4>
SPATSRAGEN

i

Max. misalignment
0=0.02s

2s

s = distance between parallel
stiffeners or girders

Stiffened plane plates.
Plates between stiff-
eners or girders. it
PRI, ik
%ﬁﬁ@z%z{ﬂ IHE

Max. out of plane displace-
ment
6=0.005s

s = unsupported width of the
plate panel
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Table E3 Tolerances for straightness (Continued)
Detail Tolerance Fig. Comments

Circular cylindrical
shells. [AEH7IAIfE

=<3

Ju

Max. deviation from the
nominal radius measured at
ringstiffener or bulkhead

0=(ry-r)=0.005r

r, = actual distance from the

cylinder axis to the shell
wall.r = nominal radius of the

Circular cylindrical

shells.

Longitudinal stiffen-
ers or girders. [JE

HIBRIFEAE o

Max out of straightness
0=0.00151

—]

<@
"«

ol
Sttt

I = Unsupported length of the

AT BRAL AR AT ER g —
l

SECTION C-C
Circular cylindrical | Max. out of straightness | = Unsupported length of the
shells. 0=0.00151 + ¥ —t flange
Flanges of longitudi- § 4
nal stiffeners or girder i ¢ [———
webs. & E R~ | e —

5t O AL
S R 1

Circular cylindrical
shells.
Longitudinal stiffen-

ers. 2 [ s AL A 7

Max. misalignment
5=0.02s

s = stiffener spacing

Circular cylindrical
shells.

Local out of round-
ness.

Local out of straight-
ness.

Max. imperfection

A circular template or straight
rod held anywhere on the
shell. —$E BB 21 FL 1)
?R’Eﬁi@ﬁ FEFCHAT

The length of the circular tem-
plate shall be the smallest of:

R IR DR 1 /)

s, 1.15 «/|T

s = stiffener spacing (of longi-
tudinal stiffeners)

and

| = distance between rings or
bulkhead.

The length of the straight rod
shall be taken equal to the
smallest of: V5 15 LK
KPERF BRI L5 fe )

I and [4 rt

Conical shells

The tolerance requirements
given for cylindrical shellsare
applicable also for conical
shells. 357 f1A8 2L ZR Y

e R e e

o
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Guidance note:
The e structural

F 100 Assembly and welding

101 Assembly and welding operations shall be carried out by qualified personnel and
supervision.

102 A fabrication sequence shall be established to ensure that the structure can be

assembled in a manner which allows for effective control at all stages of work.

103 Fit-up, preparation for welding and welding operations shall take place in accordance
with procedures accepted by the purchaser.

104 The welding sequence shall be such that the amount of shrinkage, distortions and
residual stresses are minimised.

105 Difference in plate thickness of butt welds exceeding 4 mm the thicker plate shall be
tapered not steeper than 1 : 3 gen- erally. Butt joints, which are prone to fatigue loading shall
be tapered not steeper than 1 : 4. See Fig. 2.

F.413% M58, #ufyr iz
F100 Z%ERIER:

101 AIASRURBERER th A A M SURLI RS BT . 102 BERCF Y. LA AR I
BB GRS — A B LAEE AR S, 103 SRR RUR AR
ARG WES N ORI R T2 IR PR T . 104 SR EINUTIAR B 46 . A TE R
Pl M. 105 XPIERI PO ZE S 4mmIny, SRR 2T
TR, W BEA R T 1 3o ARG T 5298 55 AT IR IR A%, 3B 1 BE AN R
F1: 4. K2,

SN
Taper if >4 mm

Figure 2
K2:
106

Tapering of butt joints
X I
Tubular members framing into joints shall be carefully contoured to obtair
accurate alignment. The bevel shall be formed providing a continuous transition from
maximum to minimum bevel angle around the circumference. Generally, the fabricatior
shall be planned in such a manner that back welding can be performed to the largest
extent possible.

107 Members to be welded shall be brought into correct alignment and held in
position by clamps, other suitable devices or by tack welds until welding has beer
completed or progressed to a stage where the holding devices or tack welds can be removec
without danger of distortion, shrinkage or crack- ing. Suitable allowances shall be
made for distortion and shrinkage where appropriate.

108 The use of permanent steel backing strips may be per- mitted after thorough
corrosion evaluation and when properly accounted for in the design analysis.

109 Corners of cut-outs shall be given appropriate radii min- imising local stress
concentrations. Where temporary cut-outs are made, such cut-outs shall be made ol
sufficient size to al- low sound replacement.

110 The fit-up shall be checked for dimensional accuracy be- fore welding. Surfaces tc
be welded shall be free from mill scale, slag, rust, grease, paint etc. Edges are to have ¢
smooth and uniform surface. No welding shall be performed when the surfaces are damp.
Suitable protection shall be arranged when welding is performed during inclement
weather conditions. The groove shall be dry at the time of welding.

111 Preheating shall preferably be performed with electric heating elements. Gas
burners may be used under controlled conditions. Cutting torches should not be used.

112 For welds of structural category special, primary and butt-welds in secondary
structural elements a WPS shall be es- tablished for acceptance by the purchaser.

106 MIFINBIZ K BB RAF A G AN ESRAHE X HEL . S BOE BB f1E
SRR NI AR AR AR T 205 BB/ ISP B33 T A AR B P Mt GO RE, Reme N vl A

JE R AT LUATTE R R T RERR I Lo 107 FRR AR 0 E A R 2 5
A, FERTICH . UMb Al R R BE AR AT R AL R o 2 AL PRAF L BRI e
IR BIZ Y E fir s R BE R BRI AU BT . Wi BOTRIER . X T 78
VRIS, 38 AR AT A 2 FE VR o 108 XK AR AR BB AE R
JE PP LUS B AAVF, 20l 2 S sk 0. 109 KRS GRER TSR (K A1 A Ja) F 1
Ty BRI B B /NG 2 A RIS LI I PR TT AL, SR LRI T 5% i AR B 1)

KNHIR AV SR . 110 IE KA BRI B RO e KR ek
R ARG R, s, BkE5, w255, WSRALHM I

Ko HRMGERRER, BREANIEAT . 7 MRS DU, & Ry
REZ 2, SIEHGEAERATIN . MIERAERR LI THRA . 111 Tl S f gk,
TR AR . BT VPR P DU R AL DDA AN RAZAE I o

112 0P TaiMSENAER g 1N, DU SMAE2 IR R A, 23
HIEWPS, Ff H LTI

category area equal to the higher category of the joined components. For stiffenec
plates not classified as structur- al category special, the weld connection betweer
stiffener and stringer and girder web to plate may normally be assigned struc- tural
category secondary.

---e-n-d---of---G-u-i-d-a-n-c-e---n-o-t-e---

113 AWPScan be established by one of the following meth- ods:

performing of welding procedure test(WPQT) and subse- quent review ol
the welding procedure qualification records(WPQR)

review of previously qualified welding procedures tests

(WPQT) which has been witnessed by a party recognised by the purchaser

review of WPS

review and verification of documentation showing suc- cessful
of welding procedures over a pro- longed period of time.

applicatior

114 Tack welding shall, when integrated in production weld- ing, be qualified. Foi
welds specified in 112 a WPS shall be submitted to the purchaser for acceptance.

115  All fabrication welding shall be performed within the limits of essential
variables of the qualified welding procedure. This also includes tack welding, seal
welding, welding of lift- ing lugs and attachment welds as well as repair welding.

116  When resuming welding on partially filled joints in spe- cial areas, preheatinc
shall be performed and the temperature within the specified tolerances, shall if not
otherwise agreed, be equal to the interpass temperature for the welding pass ir
question.

117  Grooves produced by gouging shall be followed by grinding
removing carbonised material and the groove shall be dressed to a shape consistent witr
tolerances in agreement with the purchaser.

118  Welding consumables shall be classified with respect to strength , applicatior
areaand hydrogen level according to rec- ognised scheme.

Electrodes for welding of high strength steels (see DNV-OS- B101) shall satisfy ¢
hydrogen test requirement for at least suf- fix H10, i.e. Hppg < 10 ml/100g  in welc
metal.

EERs Rl

AN 2 T FR A PR 0 7 P 4 4 4S50 DX IS 58 5 5 o N PRI 201 90 ) 3 e () 2%
o ABEACHIROM BERE X S GRS 3] i A AN GE AN R L 10 2 ] g 42
B S OV AR VR 4 45 IC A5 A S L

113 WPSH LA LU R 5k L — 35

- PATREE T ZINA(WPQT), BB G X T 245 s 4l AT I A (WPQR)
- EAECAMAR IR L2 RO AR LR Ol T
A5 WAE R .

- EAWPS

- RO SRR IO R T S, DR R T2
FREIIN o

114 T AR R IR AR R B A
WPSIA A A 45 I TT 232 o

115 HEAT 0BT RO o422 00 00 B A 5 M A o4 T AR FEVF I A
XU T R S LR AR BB IR DR LIRS
116 FERPBRDCIRGEAT T80 BOT AT IR I, A AT TA, )
JETERE FIVERIN o EHABLY 52, WIFRRAN A5 TR T e 2

117 B QUVTTE 7™ 712 R0 98 1 6 20 B 2 EATHT %, DA S BRI o 38 1 T 1% ke
&, HOBARE 2 FT7 M BOA T A 22 B AH — 3L

118 IR I Bz L0 N A LN e =g o == T A7 7N 1 3 W b P g
AT NG HEH SR ke 2 G T 08, RIS AN AT AR g A mT i TR
PR Ay e R 8 A9 A5 (2 ILDNV-0S- BLOL)HKf i & 22 /b il FE H10 ) S0 25K
HDM < 10 ml/100g7Elt 4R .

Electrodes for welding of extra high strength steel (see DNV- 0S-B101) shall satisfy ¢
hydrogen test requirement for the suf- fix H5, i.e. Hpyg < 5ml/100g in weld metal.

Hydrogen testing shall be according to 1ISO 3690 or equivalent.

119 Consumables that have been contaminated by moisture, rust, oil, grease, dirt ot
other deleterious matter, shall be dis- carded unless properly reconditioned.

T AELL27 L E IR

ie

Storage and handling of welding consumables shall be in ac- cordance with the
manufacturer's recommendations, and in ac- cordance with procedures giving details
regarding conditions in storage rooms, temperature in storage ovens and quivers,
length of exposure and conditions, as applicable.

Recycling of fluxes for submerged-arc welding shall be per- formed in a manner that
ensures a mixture of new and used flux with continually homogenous properties.

120  Welds shall be terminated in a manner that will ensure sound welds without
end-craters. Extension bars and run-off plates shall be removed upon completion anc
cooling of the weld. The end of the weld shall be made smooth and flush with the edges of
abutting parts. FEAR k55l i 1) 7 5 AR X2 (2 ILDNV- OS-B1OL)H3 /i 1] FEH5 1 4L

PWAZSK, e HDM < 5ml/100g7Efi 4 .
SRS AR A% 1SO 36901k 25 1 o
119 WA T I S, BREE,  ul, whE, e AT E R, R

%, BAHE M .
AEIC RN Bl o S A P A R 6, EL S B 1 T4 P RO
ORI, LA, SRS RS, AT

Ve STl ) D I 5 AR P 3 K TR 5 ) L X Sl 0 ) ) A L AT 2 3
1T

120 CKARUEMER AR S, AN HEE AR IR AT Mol R b . A T A R

IR L BRAL S AT I e o T TR RIS T T L5 A DG Ve AT 79 DX B S (1 25
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121 Grinding of welds with the intention of increasing the fa-
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tigue life and/or reducing the probability of brittle fracture shall be carried out according to agreed
specifications.
122 Welding production tests shall be made during fabrica- tion of welds in special areas and ir Base material Weld/HAZ | PWHT
primary structural ele- ments to verify that the produced welds are of acceptable quality. Minimum one At C 1 [
test coupon is required from each ap- plied welding process. B. ‘; . T h
The welding parameters for the WPT shall be as for the actual weld and the environmental conditions shall be keptas -
realistic as possible. The requirements for a WPT are in general the same as for the relevant welding
procedure test.
123 If one or more production tests fail to give satisfactory results, two more shall be made, both of Base material | WeldHAZ | PWHT
which shall give ac- ceptable results. Aty C: c:t
Should one or both of the additional tests fail, the total produc- tion welding performed with the weldinc B: t; E: ty E: 4L
procedure in ques- tion shall be evaluated based on testing of welds and base material cut-out from the Dty
actual structure fabricated.
124 In all cases the failure of a production test shall lead to a review of the welding performed to establish the
reason for the failure, and appropriate corrective action shall be carried out.
125 Shop primers applied over areas, which will subsequent- ly be welded, shall be of a suitable quality
demonstrated to have acceptably low detrimental effect on the finished weld.
F 200 Post weld heat treatment (PWHT)
201 Post weld heat treatment (PWHT) of C-Mn steels if re- quired by DNV-OS-C101 or DNV-OS- Base material | WeldHAZ | PWHT
C201, shall be per-formed in accordance with  a procedure  specification including: A 1 E: 1, E: t
— heating and cooling rates B: t,
—  temperature gradients
—  soaking temperature range and minimum holding time

— heating facilities

— insulation

— control devices

— recording equipment

— configuration of structure to be post-weld heat treated or details if local PWWHT shall be carried out.

Heat treatment records shall be kept throughout the heat treat- ment process.

Guidance note:

The procedure specification may be worked out on basis of com- bined materlal thlcknesses as shown in
Figure 3. 121 APFAR TS 57 A 3 A il o fe A T 1 T il AR ] T AR AR K e,

7o

122 P G LER 0 X SR = B2 4 M G B I B B R 1
Jik. BME AN e R

WPT (S A 2 T SERR R R BRI DUR B R B BRSO T WPRTHISER okt
SR AT 5% J S

123 WRAEEEE ARG S NIEEE A, IR, T TR TRz g,
#_.

D SR AN A 53 AR H b PR AT LA L 2 PR P A AR A
FERTEAREMRB T Y MR AR

124 FERTATINGE R AP ) RICKs ST IR R S R, I LS
AT R HEHANAT

125 FOMRENAATAOCE, RS R, BRI REE M T T R AT IS,
RRAETE A% .

F200  [HEAGAYT (PWHT)

201 HDNV-0S-C1015(DNV-0S-C201 41 Yl sk I H 3406 T (PWHT) CMnild, 8T 76
5 a ik MR

- IAARRIA I

- EE

- RO BRI M CR B N 1)

- BVEBE

- YR
- Pl
- R
- WRSTTPWHTRRERAT, LSO B (5 B A5 1 sl
RS AR R R FE R T I R
Eia=aV LN
i HUS A VRAFR DRI P ()0 P LRy A P3P s o
---g-n-d---0f---G-u-i-d-a-n-c-e---n-o-t-e---
202 Heat treatment shall be performed at a soaking tempera- ture in the range 580 to 620°C, for a time of a

least 2 minutes per mm thickness. Soaking temperature and time shall be se- lected considering
recommendations for the welding consum- ables and steel grade in question. Soaking temperature foi
quenched and tempered steels shall be decided in each case.

203 The temperature difference between the outside and the inside surface during soaking shall not exceec
30°C within the heated area. Double-sided heating shall be applied as far as possible.

204 Heating, soaking and cooling shall be carried out in a controlled manner that prevents cracking o
distortions outside the dimensional tolerances. The temperature difference along lines or planes of symmetry
shall normally not exceed 30°C when the material temperature is above 300°C.

205 The heat-treatment cycle and the actual metal tempera- ture shall be recorded using thermocouples
equally spaced ex- ternally and whenever possible internally, throughout the heated region. 20z
HIRIT R AT AE SR L BE A5 15804/ 620° C, JERRRI KL FE B D25 i 4

Wl I P FEN AR
A BEL R

KH i MH(L

A FEIE -

FET (R PRI BRI DA . I PRI B S L I R B

203 A1 SCEC F)HE THT 2 T80 £ FEE DX 5 £ Y0 ST T 7388 e RO X sk 2 R i H130° Co KIS
T A S AT g R o

204 Wk, BRI B BT LU R SR AR A JOT A B AN Tk A T
300° C.z b, LB % SO R T AN 23 H130° C.

205 AT FATIIR S Bt e L FEE A A A A it > POMENL, IR H, BEMATRENGE,  EW
& X .

Figure3  Guidance on material thickness for PWHT
K3:  PWHTHRHEE4EFS

206 Heat treatment, wherever possible, shall be carried out in an enclosinc
furnace according to written procedures agreed upon. The temperature distributior
throughout heating furnac- es shall be controlled within + 15°C.

Where it is impractical to heat-treat the whole item in a closed furnace, local heat
treatment may be adopted.

207 Only welding consumables recommended for PWHT by the manufacturer
shall be used for joints to be post weld heat treated.

F 300

301 Repairs shall be carried out in accordance with qualified repair procedures
subject to agreement.

Repairs

302 Guidance to repair work may be found in IACS Ship- building and
repair Quality Standard, Part A Sec.9 and Part B.

303 Members distorted by welding may be straightened by mechanical means
or by carefully supervised application of a limited amount of localised heat. The
application of heat or mechanical force shall be in accordance with a writter
proce- dure.

304 Defects in welds may be rectified by grinding, machin- ing or welding
Welds of insufficient strength, ductility or notch toughness shall be completely
removed prior to repair. The mechanical properties of repair weld shall satisfy the
min- imum specified properties of the steel in question.

305 Repair welding in the same area may be carried out twice. Furthet
repairs shall be evaluated in each individual case.

306 Whenever a defect is removed, the gouged and ground area shall be
examined by magnetic particle testing or other suitable methods to verify
complete removal.

307 Repair welding shall be performed using welding con- sumables
satisfying the hydrogen test requirement given in

118. The preheating and working temperature shall when making shallown
and local repairs in special and primary struc- tural elements be raised 50°C above
the level specified for pro- duction welding and be at least 100°C unless otherwise
agreed. The working temperature shall be maintained until the repair has been
completed. To ensure sound repair welds, the single repair length shall not be

shorter than 50 mm.
206 XJ'TTI&?TJALLIEH%L}L D v T T b= v dE = A AW AL

HEAT IR o 48N Il v FR L o A % NﬁJEﬂL 15° C. B

gjiﬁmuﬁ A AT IS B LR T RER DT, 2R R
4 o

207 AUIEAA 5 AR T T AR AT PWHT , TR 4 e 4% 0 200k AT

FE e .

F 300 Rk

301 IRBAE A %‘&n’n_ﬂkl AT . B’E

o IRIE TS Gl
?/o§ (+IACSLU”/F|| ﬂ/)ﬂm)r/h/FF[ AT 5 5598 5 FIB 4 L4 R T
(R
303 DA AR AR T (A AT R F BT B e s ok

o RCEMTTER
Tido R TIEHAT BRI NAF A, BRI IR K AR LA 2%
ZBUBR £ T L Z R

304 JHATIEL, BUBIASURESHEA T IERIE . X TSI 0 e ok
FURMEA R (KGR HARAE 2 i 043 2 ﬂf}imﬂrftbﬂali’ﬂ‘/
SRR AN B SE B AR LR Y o

305 AR [ — AN I AP R BT . A e A~
R ,

306 TR BRI, WK KO RB R 11 DX Aot i B4R 4 TR 3 i 3 LA
&Y ﬂ’w‘ai o A% S5 AR .

307 A AR Al AL 00 SR PR A 9l il A A T 48 A

118, TR DA LR, 2k, ﬁﬂuﬂ*immwﬂuu*“'f“rfmf—fi
m%)xJ:ﬂH’JSO“CTﬁ’ﬁLﬁLA&%b 7K I'LLJTJ:LF? {E 22 [F) % /1>100°
Co VE R L K /fMifﬁ HEMEHTE T {%LTHH%HJ%}EXT};, iz
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the defect as confirmed by NDT. Long defects may be required repaired in several
steps to avoid overloading or cracking. Each repair step shall be controlled sc
as not to cause plastic deformation of the remaining material when removing the
de- fect. X FALME LR 25 BRI F2 I AN BEHE 52 10 20 AT AT SE AR BL IR
TR o S~ T FERE £ T A A B ) 45— 2 LG FEROBE £ K /N B0 22 KA 2t oy
NDTHESE . 75 LB AV it BEAC (R B A5 0080 B s A . 2 22 B il
N, RHEE AR N 2 T A S B AR AR SRS E .

309 Repair welding of post-weld heat-treated joints shall un- less otherwise

agreed initiate a new heat treatment. {1 F £z el A7 A AR BT I TR B |42 )
EHAILEHIHGATT .

310 Minor discontinuities may be removed by grinding or
machining, making a smooth transition into the surrounding
material. The thickness shall not be reduced to less than 93%
of the nominal thickness but in no case by more than 3 mm.
The extent of such repair shall be agreed upon.

311 All repairs shall be re-inspected with the same NDT
methods to the same or increased extent as necessary.

310 B/NAASESEE I FT R LI 224,
A S MU L B PRI IR R . ANELEREAR S LR )
W) SRS ANRE D40 SURIEI93%, (H TR, BRI
AL 3k, REREEEME.

311 FATIE LIGH WU [ B ONDT )y A7 1
EI%‘W, A0 B T, SO G g R 6
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SECTION 3
NON-DESTRUCTIVE TESTING &%

A. Generali&E T
A 100 Scope i

101 This section gives requirements for non-destructive test- ing. A= 1745 H T

BRI VT INE
B. Non-Destructive Testing (NDT) TR (NDT)

B 100 B

101 Prior to commencement of fabrication the contractor shall submit ¢
plan for NDT, NDT procedures and documents for NDT inspectors’ certificatior
for acceptance by the pur- chaser. The programme shall contain information anc
documents for planning, controlling and reporting. 7EZS R AT, 3205 0420 [f) S5 34
AENDTIE, NDTLZAFLLRNDT N A BEIE, JFELTiH%. EARFL0
BAFE TR IR S DNT (S BRI T

102 The inspection categories shall be defined in accordance with DNV-OS-
C101 Sec.4 or DNV- OS C201 Sec 4 and shall be specified in relevant desigr
drawings. NDTZ 5 2470 % DNV-0S-C101 55 477 5k DNT-OS-C201 55 4715 i 2 3t
17 #&E%*ﬁa&ﬂﬁufrl

103 Welds shall be subject to NDT in progress with fabrica- tion. The results
of these activities shall be consecutively re- ported to the purchaser. %%tk i
RN BEATNDT, X EENDT 3L 45 A A IR 4 5 45 K7

104 Methods of NDT shall be chosen with due regard to the conditions
including the sensitivity of the method and the method’s ability to detect
defects likely to occur as a conse- quence of the chosen welding process. NDT ¥
TIVERAANT N S E . NDTI7 iR BUR Y, ik IR HaA rT s S DI (KINDT
R A B PRI BE 77

105 Final inspection and NDT of structural steel welds shall not be carriec
out before 48 hours after completion, except where PWHT is required. FIE
LEPWHT CRJEHEEL) |, WTEAE 1 58 R 48/ Y, b ZUEAT 54
FREI 2R AINDT .

The time delay may upon agreement be reduced for NV 36 grades or lower anc
for NV 420 grades or lower for plate thicknesses less than 40 mm, if consistent low
failure rate of delayed cracking has been documented for the materials anc
welding consumables in question. %} T-NV364% & AR AR, NV4202% K
SCEARG AR, B/ F-40mm, R I SR IR AE IR TR R R, L
B AR HEREAAAT [0 G, KIS, WA A A FIND TR HEIR ] o

106 When heat treatment is performed, the final NDT shall be carried out
when all heat treatments have been completed. 24347 S AL BEIE, 45 S FTA 4k
IESRHERTEN T A HATAAINDT,

107 All welds shall be 100% visually inspected prior to carrying out NDT.7Ei3E
ATNDTH, JT o 7488 2 20100%8 M ik 4 o

108  All NDT shall be properly documented in such a way that the performec
examination can be duplicated. The reports shall identify the defects present in the
weld area and state if the weld satisfies the acceptance criteria or not. i3 [fINDT
P& A0SR, DLUABIREAT PR g B AT LUSEHIREAT o TOIR AR B2 75 i A2 R Wby
HE, NDTHR & 2R ISR R B LA 97 AT S BE T

General

B 200 NDT procedures NDTL;

201 NDT shall be performed in accordance with agreed written procedures that
as a minimum, give detailed information on the following aspects:
NDTXZ4F & B FINDT L E, SUb gy i~ 7w s &
— applicable code or standard 3& i 455 b v

—  materials and dimensions#4 s} 1 JUsf

—  welding processtit #7772

— joint configuration and dimensions&; sk JEAR A <f

—  techniqued R

—  equipment, main and auxiliary ¥ # (B AHIBIBEAD

—  sensitivity fUEME

— calibration techniques and calibration references 5 56 3 AR 46 FE 14k
—  testing parameters and variablesiil| 4% 2 ¥ i1 4s &

—  assessment of imperfections A58 3 PE VAL

—  reporting and documentation of results 2 4R 55 F145 16 01

— reference to applicable welding procedure(s) i&H /R4 T &5 %

—  personnel qualification A 53 %%

—  acceptance criteria. %R

B 300 Personnel qualification A\ 5 % #%

301 Personnel performing NDT and interpretation of exami-

nation results shall be certified according to a recognised cer-
tification scheme subject to agreement and shall provide a valid certificate of
proficiency. The certificate shall state the qualifications as to whiclk
examination method and within which category the operator is qualified.f&k )
ts&%%ﬁgh—ﬁuﬁﬁﬂz&mNDT)\JﬁDLit%A R, NDT A G0 SR AT 24T
i e .

B 400 Extent of NDT NDTIEH

401 The extent of NDT shall be based on type and level of design stresses
and on the importance of the connection in question. The welds shall be
assigned inspection categories equal to the highest structural category of the twc
components. For stiffened plates , which are not assigned Inspection category 1, the
weld connection between stiffener and stringer and girder web to the plate may
normally be inspected according to Inspection Category 111.NDTYE [l B gk T ¥ i
JIEARCRGS, IR T 5 o) BAH S e, SN TR I 28, 24
SFRIN, WO . WIERIRAL, X T HANR ARG K, R34 FI YT ]
JRHH 1AL, LA ZR M A3 RO A5 400 5 Y FeND TA B0 2R T A T ARG 56

The inspection categories shall be applied to the drawings. Aspects that shall be

considered in determining the extent of NDT are:

IEIQEE f‘m‘*/]\wﬁ%ﬁ}ﬂ E{;&&NDT{LI*IET W%Wﬁﬂ?}:’ﬁ'
stress level and stress direction)s: 3 7K1 77 77 i)

—  cyclic loading /& 34 #7141

—  material toughness#1£H7) 1k

—  redundancy of the member#¥J {470 4%

—  overall integrity of the structure44#4) ()4 & 5 4% 1k

— accessibility for examination inservice. 6 % i (1) ] B2 14

402 Unless otherwise agreed, NDT shall normally be carried out to an extent nof
less than required in Table B1. For welds that are examined for only a giver
percentage, the importance to the integrity of the structure shall be considered wher
selectlng the welds to be examined.pRlE 53 1T A, NDTG AL T XRBLIK
Ko R TACH NG E AR LA, 20 Prik /R g2 TNDTAEG I, 58
F]E’J AR %E

A representative sampling of welds, with due regard to fabrication assembly anc
welding methodologies, shall be performed. T~ BEATBEANIEIE 08,
JERINDTRIIG R GERE A AT AR

403 If a consistently low NDT failure rate is documented, the extent of NDT
inspection required for elements within structural category primary may be
reduced, but shall not be less than for Inspection category I11. 5 & BLFFLE IR
NDT k2, WILE S5 00 N 75 ZEND TR S0 2235, NDT 8 [ 25 5l mJ AH B g
N, fﬂW&Tﬁ%f’ewlllo

404 Radiographic examination may be replaced by ultrason- ic examination anc
vice versa, when methodologically justifiable and in agreement with the purchaser
SATPEIERIN, MRS R Al T R AR, A R,

405 Frequent repairs shall result in increased extent of NDT. The extent of NDT
shall be increased in a manner such that all relevant defects are discovered in the
areas of concern and that representative sampling is carried out on all welds. Wher
the weld quality level has been restored, the extent of examination may be reducec
in agreement with the purchasers# {4 [1)JR ToK T I IIND TG . 24 0CH: (1,
SRR LT A ARG GRRA I, NDTYE FK g 0, JF AR A 17 4% EICAARE
PERIRE S . IR PR TR, K5 RT7 B, R0 R AT AH R o

406 If severe defects (i.e. cracks and other planar defects or excessive slac
lines) occur repeatedly, all welds made with the same welding procedure during the
period in question, shall be examined full length. 542 1 i & A= ™ 5 (1) Gl
CHN GO AT R B [ R B 2 ), A 52 i) JUAT () A (R ARE A5 4%
LA IR G DA A F A

Frequent occurrence of excessive porosity can be indicative of inadequate handling
of welding consumables. If inadequate handling is confirmed, the welds made
during the period in question shall be investigated by adequate methods for hydro-
gen induced pracking.?é%’f‘f%ltﬁ&ﬂ&)\‘fEE‘J’ﬁ?L7 W) B A RE A A FH NG o
ﬂﬂﬁ\ﬁi)\ﬂq‘)ﬁ%{%ﬁﬂ AEBRANE UL R A i) TR R0 4, 0 SR O 2
77 R B R

407 NDT shall cover start and stop points of automatically welded seams.x}
T HERSE, (LRI A T Ab 2B TNDT

408 Ultrasonic examination of welds shall include examination of the area
adjacent to the weld for laminations and scanning for transverse defects in the weld
and base material. #5 4% Ik 7 K gar A 20 EL AT A I JZ AR SEAR QB XIS, R4
FRGEMIHERA A RO 1 R4

DET NORSKE VERITAS
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. : - : —— T I RS B S I 1 77 6 (AW RN IR, HAR S K
409 Plates which are subjected to significant tensile stresses inthethickness A Ziigk4TiB AT, LU TC R 72,

direction in way of cross joints, etc. shall be ul- trasonically tested after welding
into the structure, to make sure that lamellar tearing has not taken place.

If steel with improved through thickness properties has been adopted, this test
may be reduced to spotchecks only.

DA SRR REAT LACSGE 7, DR P ARG /b 2 S

Table B1 Minimum extent (in %) of non-destructive testing for structural weldsB1: ZH1E4BENDTIEE
Inspection ey Test method #7247 7772
Category Z54/ Type of connection /72 Visual £A9/ Magnetic D# | Radiography 2)47/- Z Ultrasonic &/
| Butt weld pupss 100% 100% 100%
Cross- and T-joints, full penetration welds —+~FITIE A& /R 100% 100% - 100%
Cross- and T-joints, partly penetration and fillet welds |- #Tk: 4% mstk] 100% 100% - -
I Butt weld X 15 0 04 5
Cross- and T-joints, full penetration welds+ 7 FITIE 4% 15 1880//‘) 20% 4) 10%9) 200%
Cross- and T-joints, partly penetration and fillet welds |- fiT el 4xia sk o 20% B 0
H Ryt |,w+}/=% 100% 20% - -
T DOTCvVVeTaAYT
Cross- and T-joints, full penetration welds |7 FITTE 47 /5 100% Spot 6) Spot 6)
Ctoss- and T-joints, partly penetration and fillet welds |-5#TaEmsr  100% Spot 6) - Spot 6)
100% Spot 6) - -
Ld

1) Liquid penetrant testing to be adopted for non ferro-magnetic materials AAVSIER LG & T ARREMA R

C306.

2)  May be partly or wholly replaced by ultrasonic testing upon agreement 4 B3CAT #7354 HhtB 75 K 06 A U RF
3)  Ultrasonic examination shall be carried out for plate thicknesses of 10 mm and above JEJZ A T-10mm (fU55) AT AR K
4)  For weld connections on hull shell not subjected to high residual stress, spot check will be accepted as sufficient. X -T-JC sk A3 N ) AT A ST R4z O AL, S Aemtie T .
5)  See DNV-0S-C101 Section 4 C305 and C306 or DNV-0S-C201 Section 4 C305 and 306.Z: [/ DNV-0S-C101%/4 15 C305F1C306 5 DNV-0S-C201 445 C3054/1
6)  Approximately 2to 5% K#J2-5%
410  Radiographic testing 4/26424

Radiographic testing shall be performed by x-ray according to approved procedures.
Use of y-ray is subject to acceptance in each case. The procedures shall be
established in accordance with recognised standards. #&#EHE T2, FHIX-Hf £k
BEATSF A o T Y-S BRSO R DL . AU R IRbRvE R v T 2R

411 Suspect planar indications discovered by radiographic testing shall be
type determined, located and sized by ultrasonic testing. b 5 £k 56 W& BRI AT e T
L%, ARk o R, RN,

412 Processing and storage shall be such that the films maintain their quality
throughout the agreed time of storage. 7£4&4™ TN, S8R (HIE
U6 7 00 YR R T I BT

413

Ultrasonic testing shall be performed according to approved procedures. The
procedures shall be established according to recognised standards.ff Lk (¥) T2,
PURRHEAT R A . AN W] (AR it o T 2R

414 Ultrasonic examination equipment is to: 8 75 K5 )% £ 2 4

Ultrasonic testing &7 7 £ 4%

be applicable for the pulse echo technique and for the double-probe technique
NEHS T kst o] A B AR RO AR o
cover as a minimum the frequency range from 2 to 6 MHz

AR WA G 4 2-6MHz .
have a calibrated gain regulator with minimum 2 dB per step over a range
of at least 60 dB 7AiM 3 I 172he s, 2/DAE60dBYEH, &L h/N2dB
have a flat screen accessible from the front for direct plotting of reference
curves or equipped with automatic calibration or DAC (Distance
Amplitude Curve) -display presentation 4 Rij ¥ 5 i) —F T bt %%, LA
%g;ﬁfﬂ&%ﬁ&)lﬁ% AT A SR UHER EUDAC (JE ORI ZR)

A S=Eip
— echoes with amplitudes of 5% of full screen height shall be clearly detectable
under test conditions FEAS SR 5 T, LA 003 BT AR I 1 4 F v 5% MR 15 1) (Bl 5
include straight beam transducers and angle beam transducers of 45°, 60°
and 70°. A7 ELSRAL AR F145°, 60° FIT0° [ AL Ik 2%

Calibration of the ultrasonic equipment shall be carried

415

out whenever it has been out of function for any reason including on and off anc
whenever there is any doubt concerning proper functioning of the equipment. JG ¢
IS, SRR A, RN IER AR, B Mg hRET
WORFEATREI N, WA JRUIEA T A B A (KR HE o

416 The lIW or ISO calibration block shall be used for cali- bration of range
and for angle determination. A% FH IIW K1 SOR HE b Sk AS I8 3 FELR £ B v
417 For evaluation of flaw indications a reference curve

shall be established. The curve shall be plotted on the instru- ment screen.
Imperfections, which produce a response greater than 20% of the reference level

shall be investigated to the ex- tent that the operator can determine the shape
identity and lo- cation of all such imperfections and evaluate them in terms of

the acceptance criteria. All defects exceeding the acceptance criteria shall be
reported unless more stringent requirements are agreed. & PEAL BRFAAE 5, A%
REAARAE L . AR E RS BRI bR UE £ o BRI ™AL g T I 26
THRUEG M 20% 0, I ZHEA T S LA S8 7 AL 50 N D3 BB I 2 BRI TR 2R
T AT IS WO PP Al X e b o R ) T 2 (MISTRINGENT 23K,
JITA R I R AR T PR B B 42 A EE AR 5 o

418  Reference blocks shall be made with thickness and side- drilled holes, as
described in Table B2, and shall be used for gain calibration and construction of
reference curves. The ref- erence block shall normally be manufactured from the
actual material examined and have approved dimensions. When ul- trasonic
testing is to be performed on steel produced by controlled rolling o
thermomechanical treatment, reference blocks shall be produced both
perpendicular to, and parallel to, the direction of rolling. The rolling directior
shall be clearly identified. il {f: F bz UE LA S R B2 Tk (¥ JE LRI R T 7L . 3X
AFRAEDLA T3 2 ACHERIBR IR 2 (I 47 o ArofE B ) /R0 3 1541 T ik
P SEBRA AR ARUESI /N R 2R U E o 220 LA B AL T 4 R AT 7R 56
I, N ELER R SFAT O ) R 7 )R EAR LR DA Z50 T AR R LR 7 1)

419 Calibration of ultrasonic equipment shall be undertaken in accordance with
recognised code or standard. 3% I\ W] (155 BlAR AHEREAT 75 152 4 A YA

420 For ultrasonic examination the contact surface shall be clean and smooth,
i.e. free from dirt, scale, rust, welding spatter, etc. which may influence the results
of the examination. 48 PR B, efil il B TGNy, ERTCk A, V535
BRIE . PRI, SR 45 AL

421 The weld shall normally be examined from both sides and the testing is
to include the area adjacent to the weld for laminations and scanning for transverse
indications inthe weld and base material. Use of multiple angle probes scanning in ad-
dition to normal probe scanning is required. %7 4% 38 F A ZFONUTHAS I, A [X 42k f0
FEk RGN XA, PR AR AT R R A . R T R 1R S
b, BN 2 A R AT

422 For flaw detection the corrected primary gain shall be in- creased by 6 dB.
Defect size evaluation shall not be performed at this increased gain level X} 2440k
—%Hjﬂ‘ﬁ/ E{%ﬂ{H"]primaryi%f?ﬁﬁdl‘ﬁﬂi@b%d& TESG I IS 254050, AN AT HRE

NI RS

423 The indications shall be investigated by maximising the echoes with
different angle probes and by rotating the probes. For dimensional evaluation,
either the «20 dB-drop» method or the «half-value-drop» method shall be used. /1]
RPN EE S, R TR AN R A R SR A Zh iRk . sk Bk
ANEIRSS, AR (20dBRE) iak CEERE) .

Table B2 Calibration reference block requirements

RB2: FRARERIER

AR REE Lz BRARENILE
[TEEE izt
Thickness of Thickness of Diameter of Distance of
material to be block (mm) hole (mm) hole from one
examined (mm) surface (mm)
10<t<50 40o0rt
@3+0.2
50 <t <100 750rt t/2 and t/4.
100 <t=<150 1250rt Additional
150 <t <200 175o0rt B6+02 allowed and
200 <t<250 2250rt - recommended
t> 250 2750rt

424 Magnetic particle testing BRI

Magnetic particle testing shall be performed according to pro- cedures subject to
agreement. The procedures shall be estab- lished according to recognised
standards.

DET NORSKE VERITAS



Offshore Standard DNV-OS-C401, April 2004
Ch.2Sec.3 - Page

WU T ZMBREAT R R . MW TR RR A i i T 2R

425 The equipment shall establish a field strength between 2.4 kA/m and 4.0
kA/m for prods. Prods shall be soft tipped with lead or similar. Use of prods soft
tipped with copper is not permitted. Sparks between the prods and the material
tested shall be avoided. Electromagnetic A.C. yokes shall develop a minimum
lifting force of 5 kg at maximum leg spread Fleld strength and Iifting force shall
be checked at regular intervals. BRI B £ 05 20077 A= B 50 B A T-2.4 KAIm
F14.0 KA/mIA] for prods. Rk 4002 A ek UH’J?”"‘% /N’EEFH i
ORIk o AT EEAE RS S AR 2= 2 KA . B ACTIEHE AL A K
%)E?a%huﬁ:‘flﬂﬁ) g/ NOKGFR TT ) e A ZUA LA i I S, £ T 5 4
Jo

426 Use of permanent magnets is not permitted. ™2 {# i 7K«

427  The surface to be tested shall be clean and dry, free from dirt i.e. paint

grease, oil, lint, scale, welding flux etc. which may interfere with the testing. %l

RIDAEFREEE, BIERA . M. il W Wgk. B, K,
5 AT A 56 A T4

428 To ensure detection of discontinuities having axes in any direction, the
testing of each area shall be performed with mag- netic field shifted in at least twc
directions approximately per- pendicular to each other, and with sufficient overlap
to cover the area to be tested. i (RAEALAT 5 [l AAKR EAELEAG I, FI A1
PIAS KL TR K 5 [ A2 S A I Ik, B W IR P52 O AT (TR
B) R LA o BRI 7, AT R T A I o

429 Non-fluorescent wet or dry particles shall provide adequate contrast with
the background or the surface being tested. JC4¢ Y6 B SRy DA HR A1 A2 05 1) S5
DA F) 5 THI R T PO B o

430 De-magnetisation should be considered in areas where residual
magnetism could be detrimental. %I T FREABIMEX I, [ ERRL .

431 Liquid penetrant testing J2 /425 k%

Liquid penetrant testing shall be performed according to ap- proved procedures
The procedures shall be established ac- cording to recognised standards. it
W LSBT IR A B RS . I TT AR HE e L T 2R o

B 500 Acceptance criteria for NDT  NDT¥:lckrik

501 Acceptance criteria for welds in steel are given in Table B3, Table B4 anc
Table B5. As the test methods differ in their limitations and/or sensitivities special
acceptance criteria are given for each method where necessary. Alternative
evaluation ensuring an equivalent level of quality may be considered in special
cases. KB3MIBALS ) T AR LE MU hRE. th TRIIRITIEMA L, Rrpiags
W T AR DA 8 V2 0 RS R S6 SOh v PR R o R BRI LR, N RE ]
PG Tk, ARG DR PR I A 24—

502 Acceptance of defects exceeding the given limits may be granted based or
fracture mechanics testing and appropriate calculations. If this approach is
considered, the inherent inaccuracy of the NDT methods shall be considered wher
the crit- ical defect size is determined. < Wi WL I ANGE 24 (1 THET, TS0 UG
L T R IR o 2R B KB b R I, B PRI AL,
%WNDT{%U%H’M\FE% o

503  The soundness of welds shall comply with the accept- ance criteria for
each of the NDT methods used. Defects exceeding the limits shall be repaired anc
after repair welding has been performed, the complete weld, (i.e. the repaired aree
plus at least 100 mm on each side) shall be subjected to at least to the same NDT
method(s) as specified for the original weld. #7-F2 i JG B B DA 204 O3 45— it
HONDT A chR e R B B SUBEAT IR T, J& TR i, %
E:IFSH’JJJBJJF_E% (RME 52X+ 2 /b 4E1100mm) - 22 /b ik B i [R) Ff ND TV T ik (1)
JiUER K

Table BS Vlsual andma

netic particle testing acceptance criteria for structural steel welds 3B3:

f defect 44 /f’/’* PR

T e O ae ECt " " y >

P 7 Special #72% | Primary #/2% | Secondary 752 %%

Cracks 44 Not acceptable AN

Incomplete penetration or lack of fusioni& 5¢ 4> 175 B A A 2 Not acceptable A4 1K On the foot side of welds for which back

welding is not re- quired: Length < t/2,
maxi- mum 10 mm and not closer than t7E
JREEN AT H . KAE<U2, X
10mmJ AU Tte

-Stirface-peresity Rttt Not-aceeptableFJett———— hsite—stresses—H—other—areas—the

accumulated pore diameters in any area of 10 x 150 mm are not to exceed
15 mm. Maximum size of single pore; t/4 or 4 mm (whichever is the
smaller) XK JIIX, RIS HARX, 7EAFFT10x150mmiX Py 1 5
BN LEARA MBI 15mme 5 K EAS ML Y4504mm

Undercut, maximum depth, mm Wik, A%, mm

Not acceptable AI i

I RS
7] NTET o

Not acceptable when transverse to tensile stresses. Maxi- mum depth
allowed-in-other-are. EKI\/#‘:FI I TLV\IMT ‘H’/ﬂh

DR, dh k7 VA H0.75mm.

tis the nominal plate thickness. 4 RS
General requirements:  JlF ZoR .

Welds shall be of correct shape, size and geometry. Welds shall have a regular finish and merge smoothly into the base material. Groove welds shall have slight ot
minimum reinforcement or root penetration not exceeding 3 mm in height. The face of fillet welds shall be slightly convex or concave or flat and leg lengths shall

be equal.

FREETEARS AN LFTARSIERG . ARGELIURIDGIUND I HE NFE o AT BRBAR AR G sl 18 AN I 3mm A d5 /s FF IR B A
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Table B4 Radiographic testing, acceptance criteria 3B4: TR I MIBARHE

area, mm EPRAAL: FEBURANLIX R

Slag inclusion i 1) 3) 4

Type of defect #4257 Structural category £ #4455
Special #FZ¢ Primary 14/ Secondary 2%
Porosity’ {4l 1) 2)
— Isolated: Maximum pore diameter, mm 5L/ : /M LEZ t/5, maximum 4 /4, maximum 5 /3, maximum 6
—  Cluster: Largest pore diameter, mm B : e KH/NLE A 2 3 4
— Pipingporosity: Maximum lengthalong the weld of proje¢ted pore 20 25 30

Scattered: Maximum accumulated pore diameters in any 10 x 15 20 25
150 mm area of weld HUR: 7EAEAAT10x150mmX Iy, 4%
) N 4A

—  Maximum width, mm K585, mm t/5, maximum 4 t/4, maximum 6 /3, maximum 6
—  Maximum length, mm  # KK, mm t 2t 4t
Incomplete penetration length AN 4)E % 5) 6) mm Not accepted in connections where <t, maximum 25 < 2t, maximum 50
full penetration is required 7EF4EAL
M, AR, BelEib b A tid
Lack of fusion length JGHEZE K% ©) 6) mm Not accepted 41K < 2t, maximum 50
Cracks 4L Not accepted A5
T)  Tfthe distance between the similar defects (pore or slag) is Tess than the largest extent of one of the defects, they shall be considered as one continuous defect. Tf the

amount of pores or slag may mask other defects, the testing shall be supplemented with radiographic or ultrasonic testing. 1/MgLE CNFLERICH) T8 ES N Fix
RIGRBGETRIEE, WA EATTRIEER BN . D NFLEI B B AN BB W S I, DA 250 LU £ BRGH 75  56 2) Ifthe
distance between pores is less than 3 times the diameter, the pores are said to form a line or a cluster. Pores on a line must not be located in the weld surface. 41/M L%
PIFR /N T EARII3AT,  WINKE LA TE AL BB . SRR /ANFLAS AT TR 4% T . 3) Defects of lengths in the direction
of the weld exceeding 3 times their widths form a line. If the distance between slag lines is less than 3 times the largest extent of the cross section of the defect, the
lines are considered as one defect. 745 4% 77 [i A B B 4G SRR I 365 T HL 5 BE I T 5 ARG PR o e 2 ) B 1 /1N T34 (K B i By |7~ 45 (IR, i P

R DA Ay S 2t B o 4) If parallel slag lines are found the examination shall be supplemented with ultrasonic tests. 1 & BI-FATZ R e, 1
WA AR PGSR o 5) Defects on a line where the distance between the defects is shorter than the longest defect shall be regarded as one
continuous defect. WIfE—4k2k bIRiBRbE, IO REA A1 2R 2 /N T S IR B D BE B INF, 00 b A8 ke o A Ay 30 882 R e B 6) Not surface open. For

incomplete penetration or lack of fusion on root side of welds for which back welding is not required, see Table B3. FIHARTKIF o X T A58 ME s T4 451
RLEAY, WXL TGTEEE, 2 WKB3.

Table B5 Ultrasonic testing  #BHL

iy

"Cracks are not acceptable regardless of size of amplitude. Joie K /Nd R, s

Indication 7% 1)2)3) Structural cateqary £ #7255/
Special 47 Primary 1% Secondary 24
Echo height above |13 7 50% of reference level Fr#EZ50% 100% of reference level #7#:2%100%| 100% of reference level 45#Z%100%
Maximum lengthlg: KK 4), mm /3 or maximum 10 /38 45 K10 /2 or maximum 10 t/28 K100 t or maximum 20 taldp K20

Indications which the operator based on experience, knowledge of the welding method and joint geometry deems likely to be cracks, lack of fusion or lack of
penetration may be unacceptable regardless of echo amplitude and length. In such cases an independent examination by another operator shall be performed. #A4%
FRRIE AR B LIRS . S0, K U BRI A iR R AR A EURIEANS, TR RN 2 KR, BARERuE Y. 7
WAL, A28 EH 5y — N DA T ST H P AT 3G — I 2) If only one side of the weld is accessible for examination, all indications with &
length > t /4 and exceeding 20% of the reference curve for the special category and 50% otherwise, may be regarded as cracks, lack of fusion or lack of penetratior
unless otherwise proven. In such cases an independent ex- amination by another operator or by different methods shall be performed. 1 A 4% — i REREHEAT
Krs, BRAEAT FABAH SRRER], A5 S BTt JALL R Rr 20 2 0 b il 26 10 2006 0 HAh 0 A v M 26 1150%, RN R AFTEREL. R
A ESEAE o AEMFMEOLT, W20 53— ARG ST P37 b P R 36 58OH FCARAS [ (R R 567 VA AT TR 36 3) For longitudinal defects
where the indications intermittently are above and below the acceptance level, the type of defect shall be determined when the areas exceeding the acceptance level
are repaired. If the defect is found to be crack, lack of fusion, lack of penetration or slagline(s) the whole defect length is unacceptable regardless of echo amplitude. 4T
PR, HAR SRk e T e TR S, B R CE A A B R, DAZRf s HRBEAR AL . WA B AL RSN AR I A 08 g i 2

i, JC RN E AT, SR 4) Length is defined as distance between points where the echo amplitude reach or pass the statec
percentages of reference Tevel. TR R AE X oA : P i W BB, JG P A  R Bs FUFIT R FT A A  ZR TTT LT
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SECTION 4
OTHER TESTS

A. General

A 100 Scope

101 This section covers requirements for testing of tightness and structural tests.

B. Testing of Tightness

B 100 General

101 All tanks shall be tested for tightness. The test may be performed as a hydraulic test using water
Alternatively, tight- ness may be confirmed by use of compressed air and an effi- cient indicating liquid.
Guidance note:

Void spaces can normally be omitted from this tightness test. A void space is defined as a confined space
typically not intended to carry liquid cargo, ballast or fuel. Gas tightness of e.g. bound- aries betweer
cofferdams/pump room and adjacent non-hazard- ous area, may be subject to appropriate methods acceptec
by the 101

XA S LA A F IR ) 2K
B. RIZNAA

B100 fiff%

P PR A AT BB
PR REBAARAT DR
TRV

PMAL AT =& M, AR R A

B A REAX AR LM Lo FEAYE O, A TE8fiksy, Amohe
PRI . ORI, Lol FRERAETF RS < AR5 AL AR IR A PAT I, T LU S RIG R 2
SZIRIE M K TR .

purchaser.

----N-0---0f---G-u-i-d-a-n-c-e---n-o-t-e---

102 Tightness test by compressed air and an effective indi-
cating liquid shall be carried out before protective coating has been applied. £ T 2 i
P P40 2R 8 S VR P A 1 S BE DI R 7 £ 2 i 2 WA T
Guidance note:
A thin layer (< 50 ym ) of primer with documented chemical composition may be

applied prior to testing.
Tightness may also be confirmed by the following methods:

- vacuum testing of individual welds

- injection of air into root gap of fillet welds (fillet air test) Tightness testing of
continuous automatic and multipass semi- automatic weld processes in butt welds of
plated boundaries may be omitted.

---e-n-d---0f---G-u-i-d-a-n-c-e---n-o-t-g---

103 If compressed air compressed air and an efficient indi- cating liquid are used , the ait
pressure shall not exceed 20 kN/ mz, and shall be reduced to a smaller value, but not less than
15 kN/m2 before inspection. The method shall give clear indications even of small leaks.

Guidance note:

Care should be taken so that the pressure in the tank does not ex- ceed 20 KN/m2 above
atmospheric pressure because of unex- pected raise in ambient temperature, fallin
atmospheric pressure or otherwise. The pressure shall be measured by an accurate
method, such as a U-shaped tube with water. Means should be provided to release
pressure in emergency caseiiiZi(< 50 Um)JiiR S HR AR A0 272 e s mT e AR IR
Z i

BRJE AT L AR IR

- BOTARE FL IR

- AR NEIRR A LU AR (A B D) B BN L B B A 2
BRI REAE R S R R B VA 25

103 RGN BN E R, RS20 kN m2,
P HNEE,  HAT15 KNIM2LERI 2 1
2.

Rt

MNAZERE, DMEERJTERZSAIH20 KN/m2E KSRz b, il PR A2 1 A
FERRTE, KRR AR R B Bk th— A UERI ok, i — 324
AKIUE.  FERSIRDL FRAZ> SR

IF HA
TrEERs g I BRI 2

---e-n-d---0f---G-u-i-d-a-n-c-e---n-o-t-e---

104 If water is applied, the pressure shall not be less than 25 kN/m2 at the top of the tank.
The outside of the tank shall be dry and clean.

105 For hose testing, the hose pressure shall be at least
200kN/m2  and applied at a maximum distance of 1.5 m. The nozzle inside diameter shall be

EL T i AR TR o T B ARG 2 T8 N o) L
atleast-12.0-mm—104— AL R R A g R A by =

C. Structural Tests
C 100 General

101 At least one of several identical tanks shall undergo a structural test. The test shall by agreement be
carried out by ap- plying water.

Guidance note:
In agreement with the purchaser the structural test may be omit- ted for a series of sister vessels.

Protective coating may be applied before a structural test is car- ried out.

---e-N-0---0f---G-u-i-d-a-n-c-e---n-0-t-e-—

102 Bulkheads between tanks arranged to carry different lig- uids shall be hydraulically tested from at least
one side.
103 The test pressure height hy shall be taken as the design pressure height for load case a). This implies

that the following test pressure heights will normally apply:

For tanks with a maximum filling height to the top of the air pipe: 101 JUABAR [F] 5 2 %8 /b

S AR P A ORI I K BAAT o

5 SR

R R LMK — S MR — R KA &

FE AN A INRBAIT Z 17, By RZ WV R .

102 FRATEALE A 241 ¥ JL g 2 0038 B AN ) K3 Ak A B 3K 7K Ty ek

103 BRI 7 o FENT R BRI b vt i BE R e e fa). X7 BT IR I ) i RS

HIEM T
U T fo K FE Y 7

hT = hnm
hy = hg+

whichever is greater.

For tanks with a maximum filling height less than to the top of
the air pipe:

hT h0n2 +

hr = hs3+hp‘) )

whichever is greater.

vertical distance (m) from the load point to the po- sition of maximum filling

height (i.e. the top of the air pipe) A4 sl 1 se {120 i J8E OV 8 10 2 1

BRES. dme A T)

hs3 = vertical distance (m) from the load point to the top of the tank A5k i 51| 75 2

o0 1) T FLEF 25 (m)

hpo = 2.5min general K$2.5m

= height corresponding to valve opening pressure when exceeding the
general values N1~ I8 [ 14T JF Ik 3 ) ma 3, 28 Hy — M (i et
vertical distance (m) from the load point to the po- sition of maximum filling
height. For tanks adja- cent to the sea that are situated below the extreme
operational draught (Tg), hopz is not normally to be taken as being less than
TE M 4 A2 1 B 0 O T P OB B (m) e A AE MR 1
HAALBEMT(TE).Z FALT S hop2 B TEM 5 AKE 4 R I E Ay AL

hp2 = pressure head due to flow through pipes.

VL2 T B s D i o3

The pressure shall be maintained for at least 20 minutes. The filling rate shall be restricted tc

avoid excessive dynamic de- sign pressure.

hopt =

hopZ

>

104 The structural test is considered successful if no signifi- cant deformations or othel
damages have developed during the test.

105 Closing appliances for access openings etc. in decks, bulkheads etc. which shal
be watertight, shall be separately tested before installation. Structural testing of other parts out-
side tanks may be required.

106 If structural tests reveal weaknesses in the structure, fur- ther testing should be assessed
TR iy 7 2202000 e SEB ) LU BB B B A ZEAN R I 2 & BT R g o
104 FERTIRE Gl T B 24 S NG o1 B 2 P 7N R IS )

105 2929292929222222229292722

106 WERG IR B R S SE i, MRl — P,

BREIAM A TR T 6
105 B, WA D
200kN/m2, JF{ERKETLEMIENT . e AR R A 12,072k
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A Gene ral out according to drawings and specifications.
402 Anode shapes and their fastening devices (studs, clamps, etc.) shall be subject to agreement with the
purchaser. 401 Fabrication and installation of anodes shall be carriedout according to drawings and
A 100 Scope specifications.
101 This section lists requirements for application of coating and requirements for fabrication anc  For anodes fastened by other means than welding, attention should be paid to the

installation of sacrificial anodes and impressed current systems.

A 200 General

201 Installation or application of corrosion protection sys- tems shall be carried out ir

conformance with recognised standards of workmanship and specifications agreed upon.

A 300 Application of coating

301 The area to be coated shall be defined and if necessary limited by masking. Components anc
areas, which may be damaged by the pre-treatment and/or by the coating, such as anodes, shall be shielded.
302 The surfaces to be coated shall be clean and dry. Oil, grease or dirt shall be removed by washinc
with a suitable de- tergent. Salts shall be removed by washing with fresh water.

303 Sharp edges shall be rounded and surfaces blast-cleaned to the profile and degree of cleanliness as
required in the coat- ing specification and in accordance with the coating manufac- turer’s

recommendations. Normally, the minimum requirements for steel surface quality for primer

coating appli- cation is 1ISO 8501-1 Sa 2 1/2 or equivalent for external surfac- es and internal  zones
exposed to sea-water or otherwise intended for coating.
304 Final blast-cleaning and coating application shall when possible be carried out only when the

steel temperature is
> 3°C above the dew point and the relative humidity < 85% in order to prevent condensation of moisture on the
surface.

305 Coating systems shall be applied in the number of coats and within the thickness ranges as stated ir
the specification agreed upon and in accordance with the manufacturer's recommendations.

306 Inspection, repair and touch-up shall be performed ac- cording to specifications agreed upon.

307 Primer-coated surfaces shall be inspected and, if neces- sary, be adequately cleaned and preparec

before applying the next coating layer.

308 Adequate curing times in relation to temperature and hu- midity conditions, overcoating intervals, dry-
film thickness of individual coats and total dry-film thickness, shall be within tolerances stated in the coatinc
specification.

A 400 Fabrication and installation of sacrificial anodes
401 Fabrication and installation of anodes shall be carried101
A200 ik
201 575 5 e TR A 2 R BN Y, O B TT A L R A AT o
A300 VRIZ R
U2 ) DS N SO SR ot ST P Oh Bk o LRI, W LA TRAR FE A R ey
WS BB, Ry
302 R A7 SN PR IR S R e IO NI ) s L R SR 2 R B e Y i B O o R
B BRI o
303 BRI ML LR AR IRGE, T LA TR A Dk 20 A1 R S Vs v AR o S0 2 U A 5 0% 22

JER R HEP ik R AT Sk PR 88 () 5 Ay S 8 8 ) R S22 2T 1S O

8501-1 Sa 2 1/2eR AL AN (L J2 0T e 2 A i K o7 JULT S PR T AT 1A i DI

304 Jet 5 AR BRI 20 1T 2 0 R

>3° CINIG, O TR S R AE R, HDRHE < 85% N HER T

305 URE RGN IAESN 2 b IF BLAET R HERE AU 15 S5 RS a2 A

306 Rertr, A8 FRAN R A RUR 15 REAT o

307 JRHE LRI B A, FERE T iR 2 S22 2 i 7873 s eI AL 46

308 JET U BEARE R DURATIE RN I ), SRR ORI ], % SN RLE TS )5 BE Y
PSS RJERE, T2 BRIE I A ZE2Z Y.

R B )R A 2

401 TS P 2R P 22256 I 442 10 1R S il

A400

establishing of good electrical contact. Resistance measurements may be required.

Welding of connections shall be carried out to procedures ac- cepted by the purchaser
qualified welders.

and by

Anodes shall if not otherwise agreed, be connected to the struc- ture in way of local stiffening.

Any doubling plates to which anodes are welded, shall have a thickness normally not less than
10 mm, well rounded corners

(r > 20 mm), and shall be continuously welded. Material grades of the doubling plates
and anode studs or pads welded directly to main plating, shall be in accordance with the re-
quirements given in DNV-0S-C101 Sec.4 or DNV-0S-C201

Sec.4. The doubling plates shall be of the material strength group as the main plate.

403 For anodes connected to bulkhead plating, girder web plates etc. having a thickness
equal to or less than 15 mm, at least one of the studs shall be welded on or close to a local stiff-
ener. Anodes connected to shell plating of trusses etc., where no internal stiffening is provided
shall be fastened to doubling plates permanently welded to the shell.

404 Submerged zone: anodes located in way of internal stiff- ening, except on columns
close to truss connections, may be welded directly to the shell plating without doubling
plates. Below light water line, such direct welding will be accepted only for anode studs ot
pads not intended to be removed by re- newal of anodes. In any case, anodes located on slim
trusses without internal stiffening and on columns close to truss con- nections shall be

fastened to doubling plates permanently welded to the shell.
A 500 Fabrication and installation of impressed current systems
501 The anodes, the cables and the signal receivers shall be furnished with relevant

material certificates and be properly marked for identification.

502 The installation of the system shall be carried out ac- cording to an agreed
specification.

503
zones, if applicable. A HL e 5 S ] 1) PR L 422,
HPT

TR AT B HAT SR AR T 32 06t RO SRR R «
PR i RAS W [ s SRR R 45H T sy (A
PR BT AT, IR A — RS EADT1028K, B S8 I f i

(r>2052K), I HIESRRBERE . BRI o e 2 A BH AR A sl Sz 17 1 3t
BB, L 5 /EDNV-0S-C101 Sec.45DNV-0S-C20145 [ H Kk 7 45

All equipment, cables etc. shall be accepted for use in the respective hazardous
JVAZE B b e R

Secd.  WURBCKE ATy /NALAE Ay AR
403 PR RIS 2, JORMBESE . SRS T1550k, K E D

MBI AR BRI T MR . FHAGERE RS Fe R B, S LB B
BEAR, R BRI B EAES P ST IR«

404 PLHRBAOKIE: AT AEBIBILEORINL,  BR T AE T RRRINIER, R
HHEMBIMTER, NI . TERKEZ N, R RS A AR T B AR AT
R BRI SR 2. Rk, AL TR RN, JET P R RE A A
S BRI B 48 55 [ B XU MK AR 7

AB00 BB ILHI T RS 2
FHAR, SR SRS Ry 2 4 55 AH G IK A B E R A GE IS At b«
502 FRGE 1 2 R NARA P SOLE AT
503 P B, BN T & A fa X, A RE.
504 Testing of the proper functioning of the systems shall be carried out. The test method

and results shall be reported.

505 Final testing and acceptance of the system shall be per- formed after installation. 504
ARG WA E BB AT DT iR R iR A
505 TG B 2 MR A T A 2238 J AT
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A. Use Genera| C. Mechanical Fastening
C 100 Contact surfaces in slip resistant connections C. HlHRE Bl
A 100 Scope C 100 BB
101 This section covers requirements for bolts and mechan- ical fastening. 101 If required, contact surfaces in preloaded joints shall be prepared to produce the class of friction
surface as required.
102 Details of surface treatments, which may be assumed to provide the stated classes of frictior
B. Bolts surface, are given in DNV-OS-C101 Sec.5.
B 100 Bolts and nuts 103 The class of friction surface produced by other treatment may be determined according to othel
. A . international recognised standards.
101 Bolts and nuts considered as essential for structural and operational safety shall conform to ¢
recognised standard, e.g. 1SO 898. 104 Contact surfaces shall be cleaned and roughened by blasting with an appropriate material tc

102 Major pressure retaining or structural bolts and nuts with specified min. yield stress above 490 N/mm¢
shall be made of alloy steel, i.e. (% Cr + % Mo + % Ni) > 0.50 and supplied in the quenched and temperec
condition.

103 For general service, the specified tensile properties shall not exceed 1SO 898 property Class 10.9 wher
the installation is in atmospheric environment. For equipment submerged in seawater, the tensile properties
shall not exceed property class
8,8 or equivalent.

Guidance note:

For bolted joints to be part of equipment designed for sulphide stress cracking service, lower tensile
properties than for 8,8 class may be necessary in order to comply with NACE MR0175. 101 iX M43 4
SRARAIHUBRER [ R 25K o

B. g

B100 WRHRFILERE

101 SEFRRUGRENRGATTRRAE 50 W0: 1S0 898, I HXATAHIMI R 2 A i 1-or 21 o
102 TS R B el MRS R RE LA S i min fit RS ) 42490 Nimm2.2 b i 4 440 il ik
W (%Cr+ % Mo + % Niy = 050, R (AR KA RIS IR o

103 RS, B R OREE, SREMRP A HISO 898474324109, A
TEHGAKHERIBEA, R AR I 53 2

RSV

TR I A B4 BEVHIT
NACE MROL75[AC R ™.

5y, AL RS, o T8 82 T LI Sk T A

---g-n-d---0f---G-u-i-d-a-n-c-e---n-o-t-e---

produce a surface con- firming the required quality. In case of coated surfaces, this treatment shall be
followed immediately by the application of the appropriate coating.

105 At the time of assembly, the contact surfaces shall be free from all contaminants, such as oil, dirt ol
paint, except for a slip resistant coating. Burr that would prevent solid seating of the connecting parts shall be
removed.

106 Qil shall be removed from the surface by using chemical cleaners, not by flame-cleaning.

107 If un-coated surfaces cannot be assembled directly after preparation of the contact surfaces, they
should be freed from all thin films of rust and other loose material by brushing with a steel brush. Care should be
taken not to damage or smooth the roughened surface. 101 R, A T A A A K A oA 6
SR GRS E IR

102 AMAEFRANAT, 7T LB AT Mo 1) P B M A5 0
103 R R B AT TR ot PR T % 20 ek JLA 477k

EDNV-0S-C101 455 4rhk i .

104 B TR AT G 24 (AR BRI M TR e O FURLAGAE 92 06 T 0 T . LR IR R T A
TOUF, IR BRBE 2 42 1 B o

105 TEAREZ I, Bl BTG YT, B, LB, R T AR
BB /N KB A3 1 W k.

106 TR ASE AL A B R AR T R, AN KT 77 o

107 AR b AT AN T i LA A T A T 70 45 J5 BRI, AT A A R FEORE T A7 9 IR
TR AT 3 A PR 1 R R AN BN B R A 2 T 3o
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SECTION 1
GENERAL
A. IntrOd UCtion 402 Type approval of welding consumables will be consid- ered subject to compliance

A 100 Scope
101 This section lists requirements relating to certification and classification.
102 When this standard is used as basis for Classification, the term “purchaser” shall

apply to the Society and pertinent activities contractually associated with the “Contractor”. 101
IXANH G 51 H 5 B AL AN G KR 25K

102 XA BRAELE NG FERETTAREIN,  “RIGR” G TSRS R
7 A7 R IR A S A

B. Specific Certification and Classification
Requirements

B 100 General

101 The following requirements shall be applied in conjunction with the technica
requirements in the main body of this standard when used for certification or classificatior
purposes. B 200 Basic requirements

201 Welding of special, primary and secondary structures for hull, welding of
superstructure, piping systems and equip- ment shall be carried out by approved welders, witr
approved welding consumables and at welding shops and -contractors recognised by DNV.

B 300 Welding shops and -contractors

301 Welding shops and -contractors will have to prove their qualifications for the welding
operations in question.

302 It is assumed that the welding shops and -contractors make use of the necessary
equipment for carrying out inspec- tion of the welding operations in a satisfactory manner.

303 Important welding operations shall be carried out under daily supervision of ar
inspector, who has the experience and qualifications, which enable him to judge this type of
work. The work of each welder shall be regularly examined.

304 The welding shops and -contractors shall keep a card index or register of all approvec
welders. The register shall give information on training of the welders and date and results of
qualification tests. Information about the base metal, type of welding consumable, joint
design and welding positions shall be stated in the event of re-qualification tests. The
surveyor shall be allowed to examine the register at any time.

B 400 Welding consumables

401 Consumables for welding of offshore structures intend- ed for classification shall be
approved by the Society.

B. HLORBHHEHIZ A A 2R

B 100 ik
101 LR 3R 53X A fE £ E A o3 e R B SRARE B, 438 FIAE b o L BN 4
HIti. B 200 FEATR

201 R AR T AR, LR, B RGN B B
TR AT, 55 AT ERJE T FE i ADNV A TT R 7R A R R 2 ] o

B300 AR AR AL

301 A ) AR R R 0 2T AT T PR M PR A A o

302 MRS IR R B R L e e, DAA N1 5 2O SR R AR AT R
303 RSP RAT R A R H RN,
A eI AR TA o AT AR 0 AR IS 3 o
304 AR TR R R B RR R FF— ok R R 9180l T AT L. BidfE e
RS AR TNGMPRIR M S SR RTRESEMER,  RENFER AR, 7
FB VT A B P A R O L IR o WU R B PO VAT (] B o A 6
*.

B 400  REETHAEM

401 T it I A e M 20 A DA T RO 0 12 45 R 0 P A e R

AT LR AT,

with the requirements given in the Rules for Classification of Ships Pt.2 Ch.3 Sec.3

S T G it P Tl 2 A R A Ak P A I 5 M0 R ok — 2 (Pt.2 Cht
Sec.3. ) .
403 All brand names under which a tested and approved welding consumable is marketed
shall be registered by the So- ciety. In order to avoid duplication of tests, the manufacturer shall certify
that the welding consumables marketed under al- ternative brand names are identical with the
consumables test- ed for approval. 403 i I AT A R P19 A58 T 06 ot 12 A A A T 265 i U Dy vl 4t
sy, A 7k A, U R D UE B 7R A A T I T R i A R DA R
ﬁﬁgllljﬁuu4ﬁ5

B 500 Welding procedures and qualification of welders

501 The welding procedure qualification test shall be wit- nessed by the
surveyor.

502  Welding and testing of weld assemblies for approval of welders shall be
performed in the presence of the surveyor. Upon successful completion, the
Society will certify that the welder has passed the approval testing.

503  Where certification is performed by other IACS mem- bers ot
independent organisations, e.g. accredited or nationally approved certificatior
bodies, recognition of such certification will be evaluated on a case by case basis.
The Society reserves the right, however, to require verification of welders' qualifica-
tions when deemed necessary. Such verification may include testing prior tc
production, extra NDT and/or welding produc- tion tests.

B 600 Corrosion protection systems

601 Application of coating, steel surface preparation with re- spect to applicatior
of coating and fabrication and installation of sacrificial anodes and impressec
current cathodic protection systems are not included in the Society’s scope of work
unless upon special agreement.

C. Records and Documentation

C 100 General

101  Adequate records related to the fabrication of the struc- ture shall be
prepared to document that the structure meets the specified requirements. Suck
records shall be compiled in par- allel with the fabrication process. Compilec
records shall be systematic and fully traceable. Such records shall reflect all
relevant testing, alterations, additions, corrections and revi- sions made during
the fabrication period in order to provide in- formation required during the in-
service life of the structure.

B500 ftHe T 2RIHE N DA BEks

501 AR TR RN b i A RS

502 DATTARE USRI BRI AR P A I B R AT HEAT . Wkl
BI5ERG MG RE TR T A AT i

503 ERH I HABIACS L B S A ST, e.g. MR E A A
TEBI AR, IXEEE A TR R AR TS DL P A . AL TR, %
M, BN, FORIE TR IEY . XU VAR AR BT R
R, BUINDT I EAE =R

B 600 Bl R4k

601 URJZAONIT, R B AR B PR 2 T A ER AR R e b B
KTV 2RI (RS AN B0, AL 0 TARYE I A AT 45, BRAEFER
TR

C. ZLsAncft

C100 MEHE

101 FE A S RIEECAT OGN A A N HE 2 SR AL AR AT A BRI ZER
PR 'S SHIE A PAT . S AR RGN T M AT IB ER Y.
KRR I T AL G, S, ik, EIERVELE, fESMPN R
S, b TR AR .

DET NORSKE VERITAS



