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To establish the requirements for radiographic Inspection utilizingXray or Gamma

To provide a system of general conditions and specific instructions as an ald to qualified
personnel required to perform radiographic inspection,

‘This procedure gives the methods, technigues, quality, and reporting requirements necessary
for the radiographic inspection of fusion welded butt joints in steel and Hot ook parls

1 Purpose
2 Scope
3. Definitlons
4, References
5. Responsibilities
6. Procedure Instructions
7 Attachments
1.0 PURPOSE
1.1
radiography.
1.2
20 SCary
24
Gastings.
2.2

This is the Company approved procedure and shall be adhered Lo at all times except where the
Client or Contract specifies other requirements,

3.0 DEFINITIONS

3.1

3.2

3.3

34

3.6

Company

Client

Contract

Services

General Definitions

4.0 REFERENCES

SARA SAE PRIVATE LIMITED

Those Companies, Organizations or Individuals to
Which the Company is contracted to provide Services.

The form of agreement for the pravision of the
Services to the Client by the Company.

. All things provided under the Contract including ail

Activities to be carried out by the Company for the
Client

For the purpose of this procedure the definitions
siven in [SO 900G / 1SO 17025 shall apply.

Power Boilers (Latest Edition)
Power Piping (Lalest Edition).
Process Piping (Latest Edition).

Noun-destructive Examination (Latest Edilion},

4,01 ASME SECTION 1
402 ASME B31.1
4.03 ASME B31.3
4.04  ASMEV
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405  ASME VI - Rules for the Construction ef Pressure Vessels.
Division 1, 2 & 3.{Latest Edition).

406  ASMEIX - Qualification Standard for Welding and Brazing
Procedures,Welders, Brazers an d Welding & Brazing
Operators {Latest Edition).

4.07  AWSDL1/BL1IM - Structural Wetding Code-Steel (Latest Edition).

409  AP1650 - Welded Steel Tanks for 0il Storage {Latest Edition)

4,10  API6G53 - Tanlk Inspection, Repair, Alteration and
Reconstruction, (Latest Edition).

411 API1104 - Welding of Pipelines and Related Facilities
{Latest Edition).

412 BEP 61.40.20.30-GEN. - Welding of Pipelines and Related Facilities
(Amendments to API 1104).

413 API570 - Piping Inspection Code: Inspection, Repair, Alteration, and
Revating of In Service Piping Systems {{atest edition)

414 APE510 - Pressure Vessel Inspection Code InService

Inspection, Rating, Repair, and Alteration (latest
edition)

4.15 SARA SAE Quality Assurance Manual
4151 SDP-22-004 Personal Certification
4.15.2 SDP-27-009 Control of Non-conforming Products
4,16 American Petroleum Institute (API)
4,16.1 Specification 6A “Specification for Weli Head and Christmas Tree
Equipment”
4.16.2 Specification 16A “Specification for Drill Through Equipment”

4.16.3 Specification 16C “Specification for Cheke and kill system”

4.16.4 Specification 16D “Specification for Control System for Drilling Well
Control equipment”

4.17 American Society for Testing of Metals :

4.17.1 ASTM E-94, “ Standard Guide for Radiographic Testing” (Latest Ed)
4.17.2 ASTM  E-142 - “Standard Practice for controlling quality of
Testing” (Latest Edn)
4173 ASTM E-747 -- "Standard Test Method for controlling Quality of
Radiographic Examination using Wire Penetrants” (Latest Edn)

P74 ANTM I 180 - Standard Reference Badiographs for Beave-Walled (2 1w 4 1/
i (A1 s Lidamm ) Steel Castings

125 ARTM EZ80 - Standavd Reference Rudiopranhs for Henvy-Walled 14 1/2 o 17
b (1 14 bo 305-man H Steel Castings

EIY.6 0 ASTM Bddn - Siandard Relerence Radlographs for Steel Castings He g 2 i

P00 ped s ek
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5.0 RESPONSIBILITIES

5.1 The President / Manager QAshall be responsible for ensuring that the necessary resources are
made available for the requirements of this procedure to be carried out.

5.2 Q01" Level 1 shall be responsible for ensuring that the requirements of this procedure are fully
implemented atall times,

tn
i

All employees involved in the implementation of this procedure shall be responsible for
adherence to the requirements stated within.

5.4 The Radiation Safety Officer / License holder as appropriate (RSC) shall be responsible for
ensuring that all radiographic operations are cartied out in 2 safe manner and shall be the focal
point for any radiation related matters.

5.5 The RS0 shall be responsible to advise and notify the management on the potential hazards of
radiolagical work on all areas, auwthorization and training of persons invelved in ionizing
radiation, implementation of radiation safety measures to be made available in an enlergency,
including drills, All other responsibilities are detailed in the Job Description Record daly signed
by the RSO prior to commencement of wark.

5.6 The Radiographer / NDT Inspector (R1) shall be responsible to perform Radiographic operations
an structural, shipyards, piping and process components within the scope of his RT qualifications
and with due consideration to all safety rules and regulations. All other responsibilities are
detailed in the job Description Record duly signed by the Radiographer prior Lo commencement
of work.

42}
N

Assistant Radiographer shall be responsible to provide assistance to the Radiographer in the
production of radiagraphs in accordance with company procedures and specifications. All other
responsibilities are detailed in the Job Description Record duly signed by the Assistant
Radiographer prior to commenecement of work.

6.0 ; REI (¥
6.1 GENERAL

6.1.1  Any swrface irvegularities, backing rings or strips of such size or configuration that may
interfere with interpretation of the radiography shall be removed.

6.1.2  Subject to client approval, grinding may be carried out so that these irregularities cannot
be confused with discontinuities,

6.1.3  Gamma radiography will be utilized except when stherwise specified by the Client or
the Contract documents,

6.2 RADIATION SOURCES

6.2.1  ‘The radiation energy employed for any radiographic technique shall achieve the
density and IQ] Requirements of this procedure.
Gatmana Radiation S TRTEETETE S L
Typical sizes of Gamma Ray Source available from the approved supplier are
1.5 % 2.0mm
2.0 X 2.0mm
2.5% 2.0mm
30X 2.0mm
Vaigibion o ol boyvree st
The equipment manufacturer’s or Supplier’s publications such as technical
manuals,decay curves or written statements documenting the actual or maximum
sonrce size/ focal spot shall be acceptable as source size verification,
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6.3 QUALEEY OF RADIOGRAPH

6.3.1  The manual method of processing shall be utilized for this procedure and normal
development time shall be between 4 to 5 minutes at 20°C (68°F), Vilins =i
seprated oa mam distanee of % ok Films shall be apiiated motwo divecions
for 1% so
However, when temperature is higher or lower than the normal 20°C [68°F),
manufacturer's recormmended development time versus temperature charts shall be
consulted. Room temperature and chemical temperature shall be recorded at the time
of film processing. Manufacturer's recommendation shall be followed, likewise, for
stop bath, rinse, fixation, washing and drying conditions.

0.3.1h  Film processing solution replacement shall be in aceordance with manufactorer’s
recommendation such as Kodal, Agla, etc. Manufacturer's recommendation literature
shall be available in all darkrooms.

6.3.1c  Replacement of film processing solution shall be in accordance with manufacturer's
recommendation and the Radiographer shall accomplish the Chemical Change Out
record.

6.3.1d  Manufacturer's recommendation shall be adhered to at all times.

6.3.1e Inany time, film processing solution shal! be discarded after three months because of
aerial oxidation and the buildup of gelatin, sludge, and solid impurities.

6.3.2  All radiopraphs shall be free from mechanical, chemical or other spurious indications
to the extent that they cannot mask or be confused with the image of any discontinnity
in the object being radiographed.

6.4.3  Such spurious indications incladed but are not limited to ;-

a) Fopping

bb) Processing defects such as water or chemical marks

c) Scratches, finger marks, crimps, static, smudges and lears.
d) Loss of details due to poor screen [ilm conlact,

e) False indications due to defective screens.

6.4.4  Film Drying

a) Manual drying ean vary from still air drying at ambient temperature to as high
as 60°C (140°F) wilh air circulated by a fan.

b) Take precautien to tighten the film on hangers so it cannot touch the

Dryers.

¢} Too hot a drying temperature at low humidity can result in uneven drying and
should be avoided.

d) Film manufacturer’s recommendation shall be consulted for drying

Conditions.

6.5 RADIOGRAPHIC FILM
6.5.1  ASTM Type 1 or Type 2 radiographic film as described below shall be used,
| Bocument Title: Procedure for Radiographic Testing Revision:3 |
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6.6

6.7

6.8

TABLE 1

FILM TYPE COMMERCIAL NAME SPEED CONTRAST GRAIN
R _AGFA D2 AGFA D4 SLOW VERY HIGH EXTRA FINE
t AGFA DE,[(OD{AI{ MX 125 or MEDIUM HiGH VERY FINE
simifar
9 AGEA D?,KI{}D?M( AA 400 or PAST HIGH FINE
similar
SCREENS

6.6.1  Intensifying screens shall be of the lead type only. The thickness ranges for screens
using various radiation energies are given helow.

THICKNESS (imm)

RADIATION FRONT SCREEN
X-RAYS:
Less than 120 kv Nene

120 kv - 250 kv
250 kv - 400 kv

GAMMA-RAYS

Iridium 192 /Cesium 137
Yiterbium 169 /Thulium 170

0.027(min)-0.125(max.)
0.027(min)-0.160(max.)

0.027(min)-0.160(max.)
0.050(min)-0.160{max.)

BACK SCREEN

0.100{min)
0.027(min)
0.027(min)

0.027(min)
0.027 (min)

6.6.2  Inaddition to intensifying action, the bacl lead screens are used as protection against
back-scattered radiation and their thickness {s ouly important for this function.

663 I there is any question about the adequacy of protectien from back-scattered
radiation, a lead letterB with minimum dimensions of 13num height and 1.5mm in
thickness, should be attached to the back of the cassette or film holder, and a
radiograph made in the normal manner. If the image of this symbol appears on the
raciograph as a light fmage on a darker background, it is an indication that protection
against back-scattered radiation is insufficient and that additional precautions must
be taken.A dark image of the “B” on a lighter background is not cause for rejection.

6.6.4  Film cassettes and screens shall be kept clean and free from damaged, Dirt may catise
exposure artifacts in the radiographs and such dirt may be transferred to the loading
bench and subsequently to other screens.

DENSITY LIMITATIONS

6.7.1  The film density through the area of interest of the radiographic image shall be
minimum 1.8 and maximum 4.0 for X-rays and 2.0 min & 1% s for Ganues s i
shivghe Fibn viewing

6.7.2 A densitometer checked against a step wedge film strip of known density every 90 days

shall he used for measuring the density of radiographs.

GEOMETRICAL U

NSHARPNESS

6.8.1  Radiography shall be performed with a geometrical unsharpnessmaximum of 0.5 mm
upto 50mm material thickness,

6.8.2  Geometrical UNsharpness (j1g) will be calculated using the following formula;-

Souree Size x objeet 1o Hm distance
Source (o object distance




6.9 IDENTIFICATION OF RADIOGRAPHS

6.91 A system of radiographic identification shall be used to produce a permanent and
traceable record of radiographs to individual welds.

642  The radiograph shall be identitied using lead letters/numbers and the identification shall
include
1, Project/Contract Number.

2. Drawing/Sheer or Line Number,
3. Weld Number / Test Point Number
51 4. Date.
5. Pipe Diameter and Schedule in Material Size and Thickness.
G, Mateyvial Type,

LB Hadiogrophs after vepuy shial! be identiliod by the additional svimbot 21 for Hest renal

e e sumbered B2, 1 jor subisequent addition of repair turealier

A Reeghooting due 1o jaatity of radingraphs, due to confusing avtifacty and for ang
oiber reusong shall itified by the symbol BST for fist eesshioot and be nanmbered
HEZ, BEE for subsequont addition of re-shoot therealter

055  Phase deatilications need nol necessarily appear as radiogrophic mages. The
sienttication miormation shall be plainly aud permancotty indicated on gl the
sadiopraphs, i any i infonnation shall not obsoure the area of nkerest,

W6 I bl markers are psed for identilication and they lormed as radioprapbie (nsg
corrections van be made usisg othor permanent markers, b case of any mistake
provided these mistakes are vorvected with the prior approval Drom the cliea’s
vopresentative. The signature of the perseunel on the Ghe near the corrected looation
shall be conslderad having recelved approval Trom the sospeciive adividual b such
casgs the pane and designation of the ndividead signed shall be avadable on the Him
witth o remark ol correction made in this Bim.

6,10  LOCATION MARKERS

6.10.1  Location markers shall be in the form of metric nuimber tapes with Lead numbers of
maximum height of 12mm,

6.10.2  The start position shall be marked in such a manner permitting area of interest on the
radiograph to be accurately located,

6403 oy elecumberential jomis Lape shall be wrapped on the equipreent or pipetine with
mmnbering in dotlowise divection,

Gold For hmghiudinal joinls, lape shall be fued to the equimsent o pipellne with
sapnbering in o consistent onienistion or diveciion,

6,11 FILM LAYOUT
6.11.1  Typical film layout will include the information required in 6.9.2 above.
6.12 IMAGE QUALITY INDICATOR (LQLI)

6121 The image Quality Indicator material shall have similar radiographic absorption
characteristics to that of the material under examination, ie. use steel for steel,
aluminam, ete.

6,122 The DIN 54109 wire type LQ.1, ASTM Wire Type or its equivalent shall be used,

6.12.3 If the density of the radiograph through the area of interest varies hy move than
minus 15% or plus 30% from the density adjacent v the designated wire of an IQf and
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6.13

is still within the density requirements defined in 6.7 then an additional 1.Q.L shall be
placed for each exceptional area or areas and the radiograph,

6.12.4  When more than one film is used in a single exposure, au LQ.L image shall be present
on each film, except where a panoramic exposure is taken, when a minimum of three
equally spaced 1.Q.Ls shall be used.

6.12.5 The LQ.L shall be placed across the weld so that the wires are at 90° to the weld seam
amg 10 from the edpe of te weld

6.12.6 The L.Q.1 shall be placed at the edge of the diagnostic film length with the thinnest wire
outermost.

6.12.7 The LQL shall be placed on the source side. Where inaccessibility prevents placing
the L.Q.L on the source side, it shall be placed on the film side in contact with the part
being examined,

6.12.8  Wire range from the DIN 1Q! series 1-7, 6-12 or 10-16 shall be selected in accordance
with the following guidelines:

i} Component thickness up to 19mm s 101 series 10-16
ii) Component thickness 16 to 45mm —mrmmeme s [0 SETIES 6-12
if) Component thickness aver 40mm ———————- Q1 serles 1-7

o208 O Selection shindl be based on the noming :ii!!;t?i' wakt Hickiess Prhus pas b alioveed
wedd peinboreement

O L0 Misstmum Hegudeed Seasttivily shal be 294

SENSITIVITY REQUIREMENTS
6.13.1  Radiography shall be performed with a technique of sufficient sensitivity to display
the essential wire of a wire type [QLThe essential wire requirements of ASTM/ DIN
Wire Type on the Source / Film Sides are as mentioned below.

Nominal Single Wall Source Slde Film Side
Mate“;' iemens DIN Wire Type | ASTM Wire Type | DINWire Type | ASTM Wire Type
:::Ee Essential wire Essential wire Essential wire Essential wire
Upto 6.4 incl i3 5 14 4
Over 6.4 through 9.5 12 6 13 5
Over 9.5 through 12.7 11 7 12 6
Over 12.7 through 19.0 10 1] 11 7
Over 19.0 through 25.4 9 9 10 g
Over 25.4 through 38.1 8 10 9 9
Ower 38.1 through 50.8 7 i1 8 10

6.14

6.13.2 Where the inaccessibility prevents placement of the LQ.L on the source side, a film
side i.e. shall be used, with a lead letter "I denoting Film side.
6.134 If Gamma radiography is stipulated for a particular project and it's use ou certain

combination of diameter and specimen thickness, makes it impossible to attain the
sensitivity levels required then a reference radiograph shall be made, under conditions 0z
monitored by the Company, and the attained quality levels shall be the standard for those
combination /s of diameter and material thiclmess providing said standard is acceptable

to the Company.

ALLOWABLE REINFORCEMENT

6.14.1 Allowable reinforcement shall be within specification requirements for cap

reinforcement and root penetration,



6,15 RADIOGRAPHIC EXPOSURE TECHNIQUES

6,151  The radiographic exposure technique shall be in accordance with table helow;-

RET EXPOSURE RADIATION ASTM FILM PIPE DIAMETER  REFERENCE
NO METHOD EMPLOYED FYPE a.n. (mm}

1 X-RAYS 1 8.9 & above ATTACHMENT
2 X-RAYS 2 7.1&7.2

3 DWSI GAMMA-RAYS 1

4 GAMMA-RAYS 2

5 X-RAYS i Below ti.Y ATTACHMENT
6 DWW GAMMA-RAYS i T3&74

7 npwnl X-RAYS 1 Below BB.9 ATTACHMENT
8 (SUPERIMPOSEDY  GAMMA-RAYS 1 TEETE

9 X-RAYS 1 ATTACHMENT
0 SWa X-RAYS 2 160.3 & above TT&TH

11 {PANORAMIC) GAMMA-RAYS 1

i2 GAMMA-RAYS 2

13 X-RAYS 1 ATTACHMENT
14 SWSI X-RAYS 2 N/A To&TLI0

15 {PLATE} GAMMA-RAYS 1

16 GAMMA-RAYS 2

6.15.2 SINGLE WALL VIEWING

6.15.2.1 Circumference butt welds greater than 89 mm outside diameter
shall be performed with single wall viewing only.

6.15.3 DOUBLE WALL VIEWING
6.15.3,1 Butt welds in piping with outside diameters up to 89 mm shall he
radiographed using a technigue in which radiation passes through
two walls and hoth walls of the weld are viewed together.

6.16  VIEWING OF RADIOGRAPHS

6.16.1 Viewing facilities shalf provide subdued background lighting of an intensity that will
not cause troublesome reflection on the radiographic film.

6,162 The viewer used for radiographic interpretation shall incorporate a high intensity
light source.

6.17  REPORTING
6.17.1 Reporting requirements will be as specified by the Client or the Contract Document.
6172 If the Client or Contract Document reporting requirements are not available the
standard Radiographic report shall be used,
6.17.3  Compilation of report shall be according butnot limited ta the following : -
{a) Job Order Card (il applicable)

(b} Client Information( if applicable )
{c) Inspection Reports

["Document Title: Procedure far Radiographic Testing Revisiow; 3
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648 ACCEPTANCE STANDARDS
6.181  The acceptance standards for the interpretation of welds radiographed shall be Client
requirements or the Contract Document.
6.18.2 If no Client requirements or Contract Document are available the international
spacification relevant to the work scope shall be used.
6 i Samie applicabile acceptance standard ag per internationd spectiicatlons are Halod
Ao #
6.19  PERSONNEL QUALIFICATIONS
6.191 RADIOGRAPHER
6.19.1.1 Radiographers shall be trained, qualified and certified to a minimum
ASNT Level II, veference to ASNT-TC-1A, Recommended Practice for
Non-destructive Testing Personnel Qualification and Certification”, QR
international equivalent, i.e., PCN or C.S.W.LP qualified radiographer.
6.19.2 ASSISTANT RADIOGRAPHER
6.19.2.1 Assistant Radiographers shall be trained, qualified and cevtified to a
minimum ASNT Level I, and shall work only under the direct
supervision of a Level Il tratied radiographer,
6.20  FILM HANDLING, STORAGE AND RECORDS
6.20.1 Radiographs shall be stored together and held for a minimum period of one year after
acceptance or completion of the work unless otherwise specified by the Client or
Contract Document.
6,202 New Film / Unexposed
a) New film or unexposed film should be stored in a manner protected from the
effects of light pressure, excessive heat, excessive humidity, damaging tumes
or vapors, or penetrating radiation.
b) Film manufacturer's recommendation should be followed on film
Storage.
6.20.3  Exposed Film
a) Exposed or processed film should be kept in a (ilm envelope provided by the
manufacturer,
b) All other requirements on storage and handling shall be in accordance with
manufacturer's recommendation purposes.
Note: It is a common practice that Client kept the used film for their
documentation purposes,
621  RADIATION SAFETY
6.21.1 Radiation Safety requirements shall be as specified in the latest revision of the
Radiation Safety Manual,
6.212 In General radiography shall be performed with the use of a collimator except when
performing the panoramic technigue or when limitation with collimalor is noticed.
Fﬁuz;;nmnt'fillﬂ: Procedure for Radiogeaphie Testing i M Tevision: 3 |
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70 ATTACHMENTS

7.1 Explanatory Notes for Technique Nos. 1, 2,3 & 4
7.2 Diagrams for Technique Nos. 1, 2,3 & 4
7.3 Explanatory Notes for Technique Nos. 5 & 6
7.4 Diagrams for Technigue Nos, 5 & 6
7.5 Explanatory Notes for Technigue Nos. 7 & B
7.6 Diagrams for Technigue Nos, 7 & 8
7.7 Explanatory Notes for Technigue Nos. 9, 10, 11 & 12
7.8 Diagrams for Technique Nos. 9,10, 11 & 12
7.9 Explanatory Notes for Technique Nos. 13, 14, 15 & 16
7.10 Diagrams for Technique Nos, 13,14,15& 16
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ATTACHMENT 7.1
EXPLANATORY NOTES FOR TECHNIQUE NOS. 1,2, 3 & 4

ALIGNMENT OF RADIATION BEAM :

The x-ray tube/source of radiation shall be positioned so that the center of the projected beam
passes through the center of the section being examined and shall be offset from the plane through
the weld by the minimum distance necessary to prevent the image of one side of the weld confusing
the image of the other side. The film shall be placed diametrically opposite the x-ray tube/source of
radiation, in close contact with the weld,

NO. OF EXPOSIRES :

1. For pipe outside diameter 88.9 mm and ahove, for schedule 160 and Double extra strong, a
minimum of four exposures shall be made for gamma radiography supported by diagnostic
film Jength catculations, For all other wall thickness, a minimum of three exposures shail be
made,

2. For pipe outside diameter greater than 88.9mm a minimum of four exposures shall be made
for x-ray radiography.

Bocument Title:  Procedure for Radiographic Testing = Revision: 3
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ATTACHMENT 7.2

DIAGRAM FOR TECHNIQUE NOS. 1,2,3 & 4

DOUBLE WALL SINGLE IMAGE

......... e 10
¥ Fii
Pl ;
o [
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ATTACHMENT 7.3
EXPLANATORY NOTES FOR TECHNIQUE NOS.5 & 6

MINIMURM SOURCE TO FILM DISTANCE (SFD) AND FOCAL POINT TO FILM BISTANCE (FFD) ;
The x-ray tube /source of radiation shall be positioned so that a minimum geometric unsharpness is

achievable.A minimum SFD of 6 times the OD of the Pipe has been found to have satisfactorily met the
Geomelric unsharpness requirements for the conimon source size of 2.0 x 2.0 mm

ALIGNMENT OF RADIATION BEAM ;

The x-ray tube/source of radiation shali be positioned so that the center of the projected beam
passes through the center of the pipe in the plane of the weld. The x-ray tube/source of radiation
will be offset by the minimum amount reguired to provide a viewable elliptical image of two pipe
walls on one exposure. At no lime shall the minimum offset be less than one fifth (20%) of the
source to filty distance (SFD) or focal point Lo film distance (FFD}. The film shall be placed
diametrically opposite the x-ray tube/seurce of radiation, in close contact with the weld as a "Hat"
cassette allows. ’

NO. OF EXPOSURES :

For Gamma radlography & X-ray minlmum of two exposures, at 90° apart, shall be made
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ATTACHMENT 7.4
DIAGRAM FOR TECHNIQUE NOS.5 & 6
DOUBLE WALL DOUBLE IMAGE
f:
1 ! -JII .::J;II
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ATTACHMENT 7.5
EXPLANATORY NOTES FOR TECHNIQUE NOS.7 & 8

MINIMUM SOURCE TO FILM DISTANCE {SFD) AND FOCAL POINT TO FILM RISTANCE (FFD) :

The x-ray tube/source of radiation shalt be positioned so that a minimum SFD /FFD of 300 mm or
the minimum SFD to meet Geometric unsharpness requirements whichever is greater s maintained,

ALIGNMENT OF RADIATION BEAM :
The x-ray tube/source of radiation shall be positioned so that the center of the projected beam

passes through the center of the pipe in the plane of the weld, such that the images of the two sides
of the weld are superimposed.

NO. OF EXPOSURES :

For Gamma radiography & X-ray minimum three exposures, at 120® apart, shall be made
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ATTACHMENT 7.6

DIAGRAM FOR TECHNIQUE NOS. 7 & 8
—  DOUBLE WALL DOUBLE IMAGE (SUPERIMPOSED)
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ATTACHMENT 7.7
EXPLANATORY NOTES FOR TECHNIQUE NOS. 9, 10,11 & 12

The x-ray 'tubeg’snurce of radiation shall be positioned so that the center of the projested beam
passes through the center of the weld under examination and the beam shall he normal to the pipe
surface,

NO, OF EXPOSURES :
Gamma Radiography

The whole of the circumference weld may be examined in one exposure,

X-ray Radiography

- Using operated internal x-ray crawler, the whale of the circumference weld shall be examined
in one exposure with single film of Rollpac type.

- Using directional x-ray tube, a minimuin of three exposures shall be made supported by
diagnostic film length calculation,
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~ ATTACHMENT 7.8
DIAGRAM FOR TECHNIQUE NOS. 9,10,11 & 12
SINGLE WALL SINGLE IMAGE {(PANORAMIC)
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_ ATTACHMENT 7.9
EXPLANATORY NOTES FOR TECHNIQUE NOS. 13,14, 15 & 16

ALIGNMENT OF RADIATION BEAM :

The x-ray tube/source of radiation shall be positioned so that the center of the projected beam
passes through the center of the weld under examination and shall be normal to the plate surface at
the point.

Any length of weld may be examined provided that the FFD/SFD is at least equal to the total length
of filin being exposed in a single plane aned that the density at the outer edges of the area of interest
does not vary by more than minus 15% from the maximum density at the center of the area under
examination,
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ATTACHMENT 7.10

DIAGRAM FOR TECHNIQUE NOS. 13, 14, 15 & 16

SINGLE WALL SINGLE IMAGE (PLATE)
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ATTACHMENT 7.11
Annexure ‘A’ - Report format
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Docment Tide:

AP16A/17D, PSL 3 (Base Material)

Anne

Defect Acseptance Critatia o
Cracks, Laps. Bursts Mot permitted
Elangated Indications Ha glongated indications greatsr than that given below!
Fivickrngy : Lol bength

i L]

| B

: <3

B i 63 778

127

No group of indications in a ine that have an aggragate length greater than Yiha ieng‘?&ﬁ of

Note: T = Material Thickness

APl 6A, PSL 4 (Base Material)

Defect

Acceptance Criteria

Cracks, Laps, Bursts

Not parpitted

Elengiated Indlcations

No elongjated indications sxesading 6.4 nim (1/4 In)

_ No mare than two indications separatad by less than 13 mm {1172 in}

ASTM E186 and ASTM E446 (Base Material)

Category BDescription Accaptable Severity
leval
A Gas Porosity 2
g Sand and Siag Inclusions 2
C Shrinkg&& (all types) 2
b Crack kMone acceptable
E Hot Tear None sceseptabile
F insert None acceptable
G Molting (E446 only) Mone acceptable

The lolowing shal hol he aocapted:

APl16 A

@) any typeof drack, Zone of incompiete fuson oF panetration,
sy

£}

lzrgest inclusion,

£

Citvigion | appendic s,

ahy longated alag ncluson that has o length squal o or greatar than specifisd in Table 25

ary aroup of siag wclumions & Ins hasng an agaregats fength greater thas the weld thicknses, ¢
weid length 12: e«cast whan the distance between sutcsssive nclisons sxcesds siv times ke length of e

afy roundsd Indications i sucans of et specifed in ASME Boller and Pmssurs Vessel Code

i any gl

i,

Section Vi

Weld thickness

inclusion langth

witmn i) L el
Ee 0,75 o 2.2%
¥t BT D78 ¥L 230 Qa3 L B
57 225 e 0,78
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