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1- PURPOSE 5 S Gund deall gty Gl Cpsd ) o
The purpose of this manual is to describe D8 Cnd () jlae Cal (8 o) )b alad) o sl
the method of fabrication inspection of 8L (e

pressure vessels.
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2- SCOPE gajlalin) Gy a8 LI e lsa
This manual applies for inspection of all BS 5500 , ASME SECTION iila oad 43alid
types of pressure vessels that are A< S aase glasalinl Loy 5 VI
manufactured according to reference Ddine 85l b i 54 Kl 380550 ) 5
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standards such as BS 5500, ASME SEC. VI
or other references, codes and standards as
agreed and falls within the responsibility of
third party inspection company.

3-TERMINOLOGY

- PURCHASE DOCUMENTS:

All documents related to the fabrication
of ordered equipment including contract,
production drawings, technical
specifications, design and fabrication
standards, method of testing, heat
treatment, hydrostatic test, Q.C plan and
any other mutual agreement between
manufacturer and client.

- RAW MATERIAL CERTIFICATES: The
issued certificates of raw materials
including heat No., production and
serial No. identification marks, results of
mechanical and chemical examination,
dimensional check, quantity, production
date which are verified by the
QC department of manufacturer.

- WELDING ROCEDURE SPECIFICATIONS
(WPS):  Welding manual which is
prepared on the basis of reference
welding standards and is the basis of
welding operation and control of welding
parameters thereof.

- PROCEDURE QUALIFICATION RECORD
(PQR): Record of welding operation
according to recommended WPS
including results of DT and NDT test in
order to control and assure that welding
procedures are proper to be applied.

- Q.C PLAN: Plan of inspection activities
in which to determine the required
activities related to quality to be carried

QF-421-04.1

23,13

ok Gl Caola )Y g 2ed (e Al
.JJ\JJ):\JLS Mh@;duuami

pdlia g iy as

Q}L&&-}.@.}A\.SGSJ\.\AA\:\XS . u'“ul_hdju -
Gl 43E )i Jald san R e &
5 oeb i) (G Gladde oK
cu){j qu’ L):}J cGA:\S d_)l\s 4.41..'\),\ Al
e s dliling e bl (ol s dllee
_a&l.nd o Hlw L b&A] Jazy Clad) g3

g as Lﬁ‘ 4.41..\:&\; voady) dga MU:\MJE -
u] BLEE o.\;m)g 4.‘\\)\ 5 Al 4\::])\ J\)A o.\.’a)\.u
@\C\l cwb\..\.ﬁ: e.\)u: ‘dl.—j)“ o jlad chalis o jlad
Olase calal s@\:\.«\:\u K] é;u\.&q L.,Su’ Ul
Lo 5z s &0 5 aae glaalalivl
s S el 5 e ot S UAS i

Sl

L (WPS) g Ly shgy -
: WELDING PROCEDURE SPECIFICATION
2 lasliw) sl Hdéj@ﬁd«l\)}hﬁ
Al (gl g dati 38 Glaadle g aa
SMSsa sl yial Jly JES 5 5 ) Sllee

((PQR) g Mg (hgy oliidy -
PROCEDURE QUALIFICATION RECORD
Glb i) Grb S oladl 31 K
Sdile ) aladl g galeidy S5
5 dS Qga A > 5 A
Gl Ui (s lia ) ekl
(SSE

A, 5 7ok (Q.C. Plan) (&S JUAS 4aliyy -
o JAS el Gen ok slerlan
5 ook @il QC aals bug L 3)se
o Cladtia 5 o lalind <3 L Laji S saila

(95N erlesl sl oid (s gl S i




=IRID

(95N erlesl sl oid (s gl S i

QW-750-01.1 Jhdd cad ¢ i il (B el Jard) ) g

out by the manufacturer Q.C. dept. and
controlled by inspector and client.
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- RANDOM CHECK: Unplanned
inspection to control one or whole
characteristics of a specific parts or
components.
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- HOLD POINTS: An operational point of
inspection that require witnessing or
releasing and where any subsequent
work is not to proceed without
approval/clearance.
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4- REFERENCES 1- ASME SEC. VIII Div.1,2

Rules for construction of pressure vessels

The most available recent editions of the 2- ASME SEC. IX o
following standards or codes to the extent Welding and Brazing qualification
specified herein, used to develop or form this 3- ASMESEC.V I
manual: Nondestructive Examination
4- BS 5500
1- ASME SEC. VIII Div.1,2
Rules for construction of pressure vessels
2- ASME SEC. IX
Welding and Brazing qualification
3- ASME SEC.V
Nondestructive Examination
4- BS 5500

5- EXECUTION OF INSPECTION i 7 g pia

5-1- PRELIMINARY INSPECTION (Hedie ou )l -)-0

Upon receiving the purchase documents
and after being introduced to the
manufacturer, the inspector shall have a
preliminary visit to manufacturer’s
premises and shall be assured that both
sides (manufacturer as well as inspector)

QF-421-04.1
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have correct and mutual understanding on
the subjects of inspection, technical
specifications and standards and methods
of manufacturing. Furthermore both the
inspector as well as manufacturer should

Opined 5 230 e Ll L) o Gl ead ol
s (s (Q.C. Plan) by aS J i€ 4l
A Al gy e e bl Ll
elile i g lilingg yna il ) aladl iy ¢ A1)
Cilhe (5le @l b gsadl gl Gis) S s
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have identical approved drawings, 2k
QC plan, NDT, stress relieving,
hydrostatic and pneumatic and any other hall oy -Y-0

test methods which are compatible with

purchase documents. Al 3l ga J 3K -Y-Y-0

5-2- DETAILS OF INSPECTION a4 a8 Jala glisedal ol 38 a3k -)-)-Y-0
Jali O Cala 8 pas J) 4.:\.‘}\ 2 e
5-2-1- Control of raw materials sl bzl s owae gy gl G

9 (g';\.: Ciladad (s oA 5 T Yl
".51.% ulﬁa):\ c‘%;)h qu’ bjl.u: B GAJLA
algl A 5 o2l (A 5 als
(ot 5 LSS alsa LAl ) S a
Aol lae oalh Cuma 5 laia
Al 9 GA\_)L JJ\J.'\C\M\ c_ﬂ.n\‘)l\ 9 cui’:‘)u.m
aalin) € gl Spe 4l 5 s £ s
il Al e ol 23l e 1l 1 aY e
Dsse g Al £ (2l )er) A
DA seodb Db ade) 5 e Kk e
ole Ay dlge lulid aDle Grisen 2,8
Clakd a5 zshu 4 (ORIGINAL)
sak oy Ui (Pressure parts) JLié caas
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AL Slalid 5 b

5-2-1-1- The inspector shall ensure that raw
materials such as shell plates, heads,
flanges, pipes and fittings, bolts and
nuts, internal and external parts, steel
structure  supports, internal and
external claddings, electrodes and
other welding consumables are
supplied in accordance with the
codes, specifications and approved
drawings in terms of mechanical
properties and chemical compositions
including visual condition, thickness,
schedule, rating. At this stage related
documents shall be reviewed and
verified by inspector. Furthermore
identification marking of original raw
material transferred to exterior
surface of cutting parts shall be
controlled to be identifiable and
traceable.

5-2-1-2-In case of lack of raw material
certificates of pressure parts or
non-conformity of existing
certificates against Specification or
purchase documents, the inspector
shall duly report the same and should
ask the manufacturer to abstain from
using such materials until necessary
corrections have been taken or until
the designer and purchaser have
given their consent. These types of
materials should be kept apart till a
final resolution is achieved.
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5-2-2- Control of welding

5-2-2-1-

5-2-2-2-

5-2-2-3-

5-2-2-4-The

QF-421-04.1

Prior to fabrication, the inspector
shall control the welding procedure
specifications (WPS) against
the  purchase  documents and
requirements of welding reference
code of ASME SEC.VIII & IX or
other referencing codes and standards
as agreed between purchaser and
vendor and also check their
conformity with project
specifications. The inspector shall
also control and review the procedure
qualification record (PQR) and results
of related tests. In case of any non-
conformity observed, the same shall
be reported accordingly so that if
required, necessary tests may be
repeated.

The inspector shall examine the
welder’s qualification certificates and
their compliance with  purchase
documents as well as ASME SEC. IX
standard requirements or other
reference codes and standards. Also,
during the welding operations and on
random basis, the inspector shall be
satisfied that only welders qualified
for any particular welding operation
are assigned to that job.

At this stage, the inspector shall
review and verify all (100%) the WPS
and PQR documents as well as the
welder’s qualification certificates.

inspector should control all
welding activities such as preparation
of bevel ends, back chip of double butt
welds, control of welding parameters
and NDT examinations according to
technical specifications and welding
procedures, visual inspection and
dimensional checks on random basis
should be performed as well. Number

23,16
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5-2-2-5-

5-2-2-6-

of random checks depends on the
degree of importance of any particular
welding process, nevertheless the
number of inspections to be performed
shall be to the extent of inspector
satisfaction with weld quality.

The inspector shall review the WPS
and NDT procedures and control the
amount and percentage of welding
repair.The repair procedures
shall be verified by inspector
in advance. The inspector shall be
satisfied that the percentage of
repairs is within permissible range
and repairs have been carried out
properly, otherwise the matter
should arise to the manufacturer,
and the elements adversely affecting
the quality of welds or increasing
the repairs beyond the permissible
range shall be identified and
accordingly corrected. It is obvious
that till complete rectification of
problems thereby arising, the
inspector should expedite
the matter.

Any major repair on the pressure
parts shall be carried out according
to repair procedure which is already
prepared and approved. Such repairs
shall be checked through reviewing
the repair procedures, location of
weld repair and detail of repair
should be recorded.

5-2-3- Control of NDT

5-2-3-1-

QF-421-04.1

Prior to welding operations, the
inspector shall control all (100%)
NDT  procedures and NDT

23507
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5-2-3-2-

personnel’s qualification certificates
according to ASME SEC. V standard
and ASNT-TC-1A guidelines.

The inspector shall review all
(100%) NDT examination results
and verify them against fabrication
standard and purchasing documents
and report any non conformity. The
inspector shall also examine
the qualifications of all NDT
personnel completely (100%), and
performance quality of NDT
examination on random basis
according to the codes and
standards.

5-2-4- Control of heat treatment operations

5-2-4-1-

5-2-4-2-

5-2-4-3-

QF-421-04.1

The inspector shall be satisfied that
the manufacturer has the required
capabilities to carry out heat
treatment  operations  including
stress relieving, preheating and post
heating according to purchase

Documents requirements and
reference codes and standards and that
the  manufacturer is  actually
performing the same correctly.

The inspector shall also control and
review all (100%) heat treatment and
hardness test results of welds
according to the purchase documents
requirements and reference codes and
standards.

Should stress relieving be performed
due to service requirements and the
vessel has thin wall thickness, then, to
prevent any deformation of pressure
vessel, the inspector shall apply the
necessary control.

23,8
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5-2-5-

Control of dimension

The inspector shall witness and control
dimensional checks at various fabrication

stages and at final stage. Result of
dimensional measurements shall be
verified according to the purchase

documents and
shall be observed.

permissible tolerances

5-2-6- Control of pressure testing

The inspector should witness the
hydrostatic test of pressure vessels and
also pneumatic test of nozzle reinforced
pads using calibrated pressure gages and
records according to the reference codes
and standard and purchase documents.
In case of any permanent deformation, or
any other abnormality, the inspector shall
record and report the same.

For calculating correct test pressure, the
relevant procedures always refer to related
standards. For example, it has been stated
In ASME VIII, Div. 1 edition 2010, UG-
99, as follow

Vessels designed for internal pressure
shall be subjected to a hydrostatic test
pressure that at every point in the vessel is
at least equal to 1.3 times the maximum
allowable working pressure multiplied by
the lowest stress ratio (LSR) for the
materials of which the wvessel is
constructed.

The stress ratio for each material is the
stress value S at its test temperature to the
stress value S at its design temperature
(see UG-21).

5-2-7- Control of painting and coating

QF-421-04.1
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The inspector shall  examine the O o2l salal = sl ) il Calage )l
surface finishing for painting or other Geb S0 b Gl e 5 ol Ko )
coating  operations according  to 5 SSPC auls) abasije ojluliul a3l
reference  standards  requirements, om0l dery (b (R SISl
(such as SSPC or SIS Swedish Al bl (i sl 5 goml S5, )
standard), perform thickness S 4y Cuwd galal 5 e sl a0l

measurements of paint and verify
painting quality against the painting
specifications.

5-2-8- Control of non-conformity

Throughout the fabrication process, the
inspector  shall report any non-
conformity observed and expedite the
necessary corrective actions to be taken

to the full satisfaction of client in
accordance with the purchase
documents.

5-2-9- Control of packing and marking

The inspector shall verify the packing
and marking of vessels according to the
purchase documents and packing
procedure and shall be satisfied with
preparation activities for shipment.
Furthermore the inspector shall inspect
the method of shipping according to
shipping style mentioned in the contract
and shall be assured that the vessel is
properly and securely fastened for
shipment. The inspector shall inspect
inside and outside of vessel and be
satisfied with its cleanliness.

5-2-10-Final control of inspection documents

Upon receiving the inspection and
quality control documents prepared by
manufacturer, the inspector should
review all documents. Should the
inspection and test results performed
under inspector’s supervision are to
comply with, then inspector shall sign
and seal accordingly, for other tests

QF-421-04.1
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and inspection reports which he has
not supervised or witnessed, the
inspector shall sign and seal them
mentioning the word *“ Reviewed
only”.

List of technical inspection and quality
control documents which are to be
reviewed by inspector, is enclosed in
the appendix.

6- APPENDICES

Fabrication inspection check list

List of technical inspection documents for

pressure vessels

QF-421-04.1

Manufacturer’s Q.C plan (sample form)
Technical inspection report (sample form)
Raw materials control form (sample form)
Non-conformity report (sample form)

Release certificate (sample form)
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LIST OF INSPECTION DOCUMENTS
FOR PRESSURE VESSELS
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The inspection and QC manual shall contain

the following documents as a minimum: O 03 jl il i ) 8 -)

1- Manufacturer’s data report in
accordance with ASME SEC. VIII form

No. U-1

A copy of pressure vessel’s nameplate

w
1

Pressure test reports of vessel and leak
test report of nozzles reinforced plates

N
1

NDT examination reports

a1
1

Heat treatment and hardness test reports

()
1

Calibration reports of equipment used
for measurements and tests

Non-conformity report (NCR) and
corrective actions

oo
1

Dimensional measurements report at all
stages of manufacturing and at final
stage against the permissible tolerances

(o]
1

Dimensional and visual test reports

10- Sand blast and painting report

11- Welding and major repair welding
reports

12- Welding procedure specification (WPS)
and procedure qualification record

(PQR)

QF-421-04.1
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13- Welder’s and welding operators
qualification certificates

14- Raw material certificates

15-QC plan

16- Packing and shipping reports

17- Final approval certificate issued by
manufacturer

18- Release certificate
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APPENDIX No. 6-2

INSPECTION CHECK LIST FOR FABRICATION OF PRESSURE VESSLES

In order to be assured that all inspection requirements have been fully observed, the inspector may
use the following checklist showing sequence of inspection priorities and extent of examination:

Item . Brief Description of Control, Inspection and Extent of
Subject - S References
No. supervision Examination
. . e . Purchase
Review of raw materials certification 100%
Documents
Dimensional control of parts after cutting
1 Raw materials operation and assurance on proper transfer
. e . . - Purchase
of identification markings from original | Random
. Documents
raw materials to external surface of
pressure parts
Welding Review of WPS, PQR and welders 0 Fabrication
2 o o 100% .
documents qualification certificates and welding
QF-421-04.1 23)‘ 15
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standards
Control of plate edges ready for welding Purchase
. Random Documents
and before rolling
. & WPS
3 Shell welding
: . : . . Purchase
Visual and dimensional inspection of
horizontal and circumferential welds Random Documents
& WPS
Purchase
Dimensional Witnessing dimensional measurements and Documents
4 100%
measurements shell out of roundness & Approved
drawings
5 NDT examination Revu_ew of NDT examination of shell Random Purchase
weldings Documents
Nozzles, . . . . . .
6 reinforced plates Visual an_d dimensional inspection of 100% Purchasing
nozzles, reinforce plate and attachments Documents
and attachments
. WPS &
7 N_DT_ Rewe_w_ of NDT test results for nozzles and 100% NDT
examinations shell joints
procedure
. . . . Purchase
. . Witnessing dimensional measurements,
Dimensional . . i Documents
8 alignment, planeness and orientation of 100%
measurements & Approved
nozzles and attachments .
drawings
Review of metal forming procedures, NDT Dlj)lj:ﬁ:rrr:aezets
9 Dished ends procedures, heat treatment and dimensional 100% Y
measurements reports of dished ends o
certificates
Welding of dished | Controlling the edges of dished ends and | Random Purchase
10 . Documents
ends to shell shell for welding
WPS
Ilt\lem Subject Brief Description of Co_mrol, Inspection and Exte_nt o_f References
0. supervision Examination
Welding of dished | Visual and dimensional inspection of Purchase
11 ends to welded reinforced plates and attachments to | Random Documents
attachments dished ends & WPS
Welding nozzles | Visual and dimensional inspection of Purchasing
12 and attachments to | welded reinforced plates and attachments to | Random Documents
shell shell & WPS
NDT Review of NDT test results for dished ends WPS &
13 . 100% NDT
examinations to shell and nozzles and attachments
procedures
. . Witnessing dimensional measurements,
Dimensional : . . Approved
14 alignment, plumbness, nozzles orientation, 100% :
measurements . drawings
reinforced plates and attachments
Leds. supoorts and Witnessing dimensional measurements of Approved
15 gs, supp legs, supports, skirts and other vessel 100% ppre
skirts drawings
attachments
16 Dimensional Witnessing  the  final dimensional 100% Approved

QF-421-04.1
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measurements measurements of vessels drawings
Heat treatment Review of heat treatment and hardness test Heat
17 . results 100% treatment
operations : .
instructions
. WPS &
18 NDT examination Review of NDT test results after heat 100% NDT
treatment
procedures
i i . Visual inspection of welds, Purchase
Visual inspection | .
internal/external components and Documents
19 of vessel after heat S Random
treatment accessories in order to detect any crack, & reference
deformation and distortion STD
Purchasing
Dimensional Witnessing dimensional measurement of Documents
20 Random
measurements | vessels after heat treatment & Approved
drawings
Purchase
Pressure and leak | Witnessing hydrostatic and/ or pneumatic Documents
21 . . . 100% .
testing and leak testing of nozzles reinforced pads and testing
instructions
Visual inspection of internal and external Purchase
. . . . Documents
22 Painting & coating | surface at preparation stage for paintings | Random o
. and painting
and coatings . .
instructions
Purchase
23 Paintings V|§ual mgpectlon pf painting, witnessing Random Documer_ns
paint quality and thickness measurement and painting
instructions
24 Internal cladding Visual inspection of internal claddings of Random Purchase
vessel (if any) Documents
Il'ilem Subject Brief Description of Co_ntrol, Inspection and Exte{nt o_f References
0. supervision Examination
Purchase
. . . Documents
0
25 Nameplates Visual inspection of nameplate 100% & Approved
drawings
26 Marklr_lg & Witnessing marking and packing of vessel 100% Purchase
packing Documents
97 Final documents Review and control of inspection and 100% Purchase
QC documents of vessel Documents
- - Purchase
28 Release certificate | Issuance of release certificate 100%
Documents
Purchase
. . . . o documents
0
29 Loading Witnessing loading of vessel for shipping 100% 2 release

certificates

QF-421-04.1

23,117




QW-750-01.1

JLdh il e il B 3l Jand) ) g

=1IRI®

(95N erlesl sl oid (s gl S i

APPENDIX No. 6-4

¢-1 OJMQMH

INSPECTION REPORT /3 (o k Uil K

Purchase order No.:

D Uil oyl | Project:

Do s

Equipment tag No.:

: o&iua o yledi | Contract No.:

:J\JJ\)écJLAfL

Name of equipment:

: o8& oL | Manufacturer/vendor:

ko3 e IS,

Description of inspection:

QF-421-04.1
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Name & ¢laadl 5.6 | Date of report GV R &5 | Report No.:  Gi)) Ko jled
signature of 0k
inspector:
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APPENDIX No. 6-5

o1 OJMM"#

RAW MATERIALS CONTROL /45! 3 sa J 5

Means of consumption

Contract No.: DAl ekl | Project: 05—
. s )

Date: = Document Do lad
No.:

Purchase order No.: NS DS Manufacturer: ST
Name of equipment: 2ol S s
Equipment tag No.: ol byl
Type of raw materials P PO

:k_.QJ_lAAJJH

Complies with purchasing

Description:

Not comply with purchasing documents

Dimensions/a Weight / OJs Volume /aa> : Quantity /))a—2a
Manufacturer: Dol
(Supplier) (o258 ¢yl
Certificate No.: ‘aalial K 6 jlad
Production Lot No.: sl Wl
Heat NO . k._!}.d le_A.\:
Results of inspection: DS gl

J(3003 ) 230 a8 GEls @l b gildae [

[0 oo Gl d e e [

documents

L
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NON -CONFORMITY REPORT (NCR)/<: glia i) K

Document No.: Do led Project PPy m—
Date: D Contract No.: a2 e jlad
order No.: T o lads Manufacturer: Do il
Purchase

Name of equipment: 2ol S s

Equipment tag No.: ol ol

s ol ,xDescription of non- conformity

Suggestion/ corrective action >al ol [ slgidy
Inspector: C b
Date: o

APPENDIX No. 6-7

V-1 OJMMJ#

RELEASE CERTIFICATE /uas i ddlil
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Document No.: D e e jlad Project: ST —
Date: B oS Contract No.: = ala ) o slad
Purchase order O ol Manufacturer: foa il
No.:

Name of equipment 2ol S Al

Equipment tag No.: i ol

oo i QB 5 cd 8 )8 e b 3 se

B 2 ) oD 4S 20 8 e o) & ali s

a8k

This is to certify that the following items have been inspected on

and are found to be

released.
dal g aﬁu@i)ﬁ)\ﬁa C)_J: f,)é\ aJLm..'I:
Unit Released quantity Description Item No.
Inspector: Dol
Date: &u
QF-421-04.1 23)‘ 23
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