CLOSED BOOK TEST

M A
NAME : A(‘W‘*J‘: i TEST SCORE:
—_—
CRPANY NAME: _ - 4\, . START TIME:
—ad Aty —_—
DATE COMPLETED: FINISH TIME:
—_—

The following test is "closed book”. This test covers areas of knowledge
reiated to projects that you will mornitor for NAEIS in the Northern Area.
The test is worth 100 points, with the Un-weighted valye of each gquestion
high~lighted at the end of each question (weignt factor = 19pp /90
1.111) . You mus- bPass this test with a minimum grade of 70. IF YOU Have

QUESTIONS, PLEASE ASK THE TEST MENTOR:

1. What is the “Technical Definition” of 3 “slag inclusion”?
(1 pt)

Non-metallie material trapped in a molten meta] during welding or
forging.

2. CONCERNING FINAL CFERATIONS, why should You not instal] 2 Jate valve
With its stenm below the horizontal in oil service?

{1pt)

Positioning of valve Stem below horizontal is not Preferred to Prevent
diposition of debris on the bonnet which wilj Prevent closure of the
‘valve, Corrosion is also a reason.

3. What specific areas do the following standards cover? (Spt)
3) ASME IX: Welder and Welding Procedure Qualification
b)  ANSI B31.3: Refinery / Plant Piping:

) AWS D1.1: Structural Welding

d) ASNT TC-1A: Training/and (Certification for Non-Destructive
Testing and Inspection -

®) ASME VIII: Prassure Vessel
4) List at least three {3) sSeparate aspects of a permanent ldentification

system that is required to appear op 2 radiograph ip crder to assure

traceability ? (3pt)

a) B.I./J.0. or description of the equipment/piping

b} Weld Number

<) Penetrameter Date
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5} What 15 IQT (penetrameter,‘ senSitivity and what does 1t determine?

€) What has Occurred if the light image cof the letter vp~ appears on yoyur
Fadiograph» (2pt)

There jis backscatter

%) You are monitoring an NDT inspectijon at a Vendor shop who is Using the
Magnetjc Particle, dry powder prod method. They have located a “weak
formation pattern” . Where woyulg You expect thep Lo next Place the
Prods to obtain g4 s5tronger indication patternz (Plezse draw the 20
location of the prods in relationship to the st location, Denote the
directien of the defect for b‘ot_l_n prod placements) (3pt)

10) (A} What are the basjc differences between 4 E-6010, E-7010, ang an E-
7018 electrode? (B) How long should each be drieq after removal from
their “hermatically sealed” containers (dpt)

a) E-6010, E-7010 electrodes are non-low hydrogen electrodes, while E-
7018 is a low hydrogen electrode.

b) E-6010 & E-7010 do  not require drying after removal freopm
hermatically Sealed container,

E-7018 does ot require drying after removal from hermatically
sealed container, however, 1f this is removed from the sealad
container foy more than 4 hoursg then there should pe dried or baked
for 2 bours.

11) Define the following terms “"Welder Performance qualification", wps

qualificationp~” and “pQR~ . Explain their inter—relationship (épt)

a) This is 4 test undertaken by a welder to prove his ability of be

b) wps ;s 4 welding Procedure Specificatjop. This is 4 written
Procedure to weld which States the €ssential apng Some non-essentiag
variables. Qualification is perfom.ing the welding based op the
WPS and Performing of the echanical tests &4 qualify the
bProcedure.

c) PQOR - This is the record of tpe mechanicag] testg conducted op the
test piece welded to a given mps.
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13)

15)

186)

20)

Please denote the following acronyms: (4dpt)

a) SAW - Submerged Arc Welding

b) FCAW - Flux Cored Arc Welding

¢) GMAW - Gas Metal Arc Welding

d) sMaw - Shielded Metal Are Welding

Please draw the completed weld detailed in the following aws L1.1 weLD

-

Symbols and explain each element : (6pt)

(a) What is meéant by the term “film density”, and (b) How is it
measured? (2pts):

Is it possible to locate defects by magnetic particle or liquid
can not be feongd by radlography? Explain;

What is the basic difference between a pry and an ASME Penetrameters?

2) DIN is a wire Penetrameter while an ASME penet is a Penny type
(a block consisting of holes)

b)

22) Denote the three (3) main T'easons to use preheat? (Zpt)

2) To reduce the cooling rate during welding

b) To prevent entrapment of hydrogen gas

¢) To prevent formation of hardenap]e microstructures that will result




23.

24.

30.

37.

38.

38.

490.

41.

45.
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What are radiographic film ARTIFACTS. Give 4 exarples 2 (3pt) :

Film Artifacts are defects formed on the radiograph that are not part
of the defect or discontinuity of the material to be testad.

1. Water Marks

<. Crimps

3. Scratches on the film
4. Disbondment of film emulsion

What does the term “"Holiday Detection” mean? (2pt) :

protactive coating.

What is the Purpose of a QC Plan vs. the OA/QC Manual?z {3pt)

What position is the gate to be in during a ‘shell” test? Explain why
{2pt)

Partially opened Pbosition so that any cavity on the valve body can be
subjected to the tast pPressura.

What is the ultimate burpose of the backseat test for a gate valve?
(2pt)

To ensure that there is no leakage through the bonnet and stem Packing.

Please see the attached drawing to Complete this question.

Is the packing gland to be tight during the backseat test of 2 gate

valve? (2pt)

NO
Name at least 6 areas that should be checked during the dimensional
inspection of a raised face welding neck flange» (Zpt)

—'Rating

~ No. of bolt holes
~ Thickness of hub and all band
~ Soundness of bevel

~ Internal diameter

If a valve body is to be pPainted, when should shell hydrostatic testing

be performed? {1pt}

Before pain ting.




54.

55.

58.

66.

97.

AL

98.

59

.

PLEASE FILL IN THE BLANKS:

DFT, is an acronym for D Film Thickness , ard is normally
specified in micrcometers . Cne mil (.0C1") equals appreximately 25
micremeters. (Zpt)

During Painting and Ccéating, what dees the term “profile depth” mean,
and (b) how it 15 cbtaired and measured: (3pt)

What is the “Swedish Standards Institutien” normally associated With?
(2pts)

Degrees of surface<preparation of meta] befbre{painting SA4 21,
Why must alternate paint coats be tinted? (Zpts)

To determine thae nhumber of coats 2pplied and findg dreas you may have
missed or lightly coated.

Which of the following is true? (2pts)-:

a) All discontinuities dre defects.

b) Defects that effect the products usefulness are called
discontinuities.

c) Discontinuities that effect the product’s usefulness are called
defects.

d) Aall discontinuities are unacceptable .

What do the letters “psran~ mean ? (2 pts)
Technology’s absolute pressure,

b) Pascals Per square inch absolute,

¢} Pressure standard in absolute units,

9 Pounds per Square inch absolyte.

Draw the differencss between; T (Epts)
{a) “Double—V—groove weld butt joint”:

(b) “Double—beVel—groove weld butt Jjoint”

(c) “Single—bevel—groove weld butt joint~
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Pump’s Exam Questionnaire

Enumerate at feast 3 tvpes ot pumps.

What tests have to be done as per AP[ »10°

Enumerate at least 4 parts of a pump

What does NPSH stand for?

How can the NPSH test be carried out”

6. What information is shown in the performance curve”?

7. What is the differential pressure in Positive Displacement Pumps?

8. What is the maximum vibration value peak to peak in a centrifugal punip as per APL1 6107

9. What records does the Manufacturer have 1o Keep up to tive years after construction of 3
pump?

10. Should welds in bressure parts be full penetration”

'L If a mechanical test has to stop due to a part failure before the specified duration, Can the
mechanical test re-start and complete the remaining time? or Do you request for a new
test? :

12 If the casing paint shows damage after the hydrotest, Can the hydrotest be accepted?

I3. What is the pressure value for the casing hvdrotest?

14. How long is the holding time for a casing hydrotest?

15. What is the applicable standard to qualify welders and WPS as per APl 6107

16. Why does the test fluid chloride content have to be controlled for the Hydrotest of
Austenitic Steel Components?

17. What is the purpose of the diaphragm in a Positive Displacement Pump?

18. Which is not a centrifugal pump:

* Sinle stage
* Double stage
* Propeller
* Turbine
19. What are the AP] requirement for impellers?
20. What is the difference between static and dyvnamic balancing?
21, Is it required to balance the rotating arrangement despite each one of jts parts (impeller,
wear rings, shaf, etc) has been balanced already”
2. Determine the Hardness values for Casing and Impeller wear rings.
3. What kind of materias can be used in coupling guards if the motor 15 explosion proof?
24. What is cavitation”
25. What is the difference between witnessed and observed as per AP[ 6107
26. What documentation does the supplier is requested to keep available for at least five vears

as per AP] 6107
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SAUDI ARAMCO INSPECTION DEPARTMENT
NORTHERN AREA PROJECTS INSPECTION

CLOSED BOOK TEST
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1. What is the “Technizsl efinicis-n” ¢ A Molay Lnzlusicet
(1 pt)
Non-metallic material trapped in 4 molten meta] during welding or
forging.

2. CONCERMING FrIial CUEPATI NG, Toshould ooy GIT Irnztall g Jate valve
With its stan Eelow “ha Forizenry: o1l serpe -
I lprt i
Positioning Of valve stenm below horizontal is not preferred to Prevent
diposition of debris on the bonnet which will prevent closure of the
valve Corrosion is also a reason.

3 What specjfi.- arsas do the folljwing SLAandards ssoapo foty
a)  AEME Tu Welder and Welding Procedure Cualification
b)  ANSI B31.3. Refinery / Plant Piping
) AWS D1.1: Structural Welding . ‘SZZQ{
d) ASNT Tro-|a- Training/and Certification Lfor Non-Destructive

Testing and Inspection

ASME vYITT. Pressure Vessel

4 List st least three r Zeparate aipaces s LA Iman e n

SYstem tha~ s e Julred ro ARes=ar o

4

DS Lacimgray

tracexhbiliszy 2 fapo
* B.I./J.O. or description of the equipment/p;ping
L) weld Number

°! Penetrameter pate Qaﬁg

dats &(ﬂ RT
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IQI determine
therefore, will help us in knowing as to what degree of defect can bae

detected.

WEFars onovyour

ho o is tsiry the

Icu are menitering ar ppT irsrectisr i
Magnetin Parti-le, dry powdar Frod merh izcated 4 “wealk
fermation Fattern”, FWhere would Vo L=zxt place the
Lreds to chtain g strenger indication flease draw the pm
lozaticn ¢f tha tredzs in relatlon;hir > the | locatiarn, lencte the
directicn cf the Zefest fer berh prod placerencs, e

{A) What are the basic differen-es betwser a =871, E~T0503, and an E-
7018 electreden {B] How leng zhouid #ach be dried after removal from
their “hermatically sealed” containep» (4p=)

a) E-6010, E-7010 electrodes are non-low hydrogen electrodes, while E-
7018 is a low hydrogen electrode.

b) E-6010 & E-7010 do not regquire drying after removal from
hermatically'sealed container,

E-7018 does not require dzrying after removal from hermatically
sealed container, however, if this is Temoved from the sealedq
container for more than 4 hours then there should be dried or bakxed

for 2 hours.

Define the fellewing  rapms “Welder perfarman~a= Jaalificacicon~, WPS

qualificati-n” an+ CRoR Explain tn=iy Lnier*relati:ns;ip (Got)

a) This is a test undertaken by a welder to Dbrove his ability or pe
certified to weld on a certain welding process and procedure

b) wWPs is a welding Procedure Sspecification. This is g4 written
brocedure to weld which states the éssential and some Don-essential
variables, Qualification is berforming the welding based on the
WPS  and bPerforming of the mechanical tests to qualify the
Dbrocedure,

¢) PQR ~ This js= the record of the mechanical tests conducteq on the

test piece walded to a given WPS,



LlOFTAN - Flux Cored Arc Welding

- Gas Metal Arc Welding

€}

4 3Maw - Shielded Metal Arc Welding

13) Please Hraw the completzd e detoiled oy s fxllcouiny 293 o I WELD
symbaols ard €xplain each elemant: el

15y {a) Wnat is meant by the tarm “film dersity”, ang ‘&l How is it
measured? {2pts):

a) Is the degree of blackness on the radiograph

b) This is measured by using a densitometer or Comparison with 4
density strip.

1) What is PWHT and why is it required for soms walimentso et

17y Is ir Fossible to lg-are defects £y rtizle or liquid
Eernefrant evaminaricn wiich zan nos ke draphy? Explaing
(Zpt) ‘1
(J/{ l\tg\ (.C(
Yes, there are near surface or surface that may be bPerpendicutar with
the rays of radiation such as internal lamination and cold laps.
20) What is the basic differepnce bPetwesn 8 07y and ar BEVE rENetrameters?
t2pt)
a) DIN is a wire benetrameter while an ASME penet jis a benny type
(a block consisting of holes) VCi- viiie - b(Af ~ Lw 1 /
Mpme o ware
b)
22) Dencee the three "3y main CRASTNE B ogee prehe gk Pk

a) To reduce the cooling rate during welding
b) To prevent entrapment of hydrogen gas

¢) To prevent formation of hardenable microstructures that will result
- brittleness.
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1. Water Marks

2. Crimps
3. Scratches on the film

4. Disbondment of film emilsion

This is a test Performed to locate a breax or d.iscor;tinuity on a
Protective coating.

What position is the gate to he in during a ‘shell” tezcor Explain wh
) a Y
(2pt)

Partially opened position so that any cavity on the valve body can be
subjected to tha test pressnre.

What is the ultimate Purpcse cf tre bachseat tegr for a gate valve?
(2pt)

To ensure that there is no leakage through the bonnet and stem backing.

-

Please see tha attazhad draving ts Tomplete this Jlestion.

{5 the Packing gland fo }a tight during she bochaene regr 2f a gare
valve? (Zpt:
NO

Hame at least ¢ fL2as that should ke checied during +tha dimersisnal
inspection of & ralsad face welding neoy- flarg=z R ol

- Rating
-~ No. of bolt holes
~ Thickness of hub and a]} bend

- Soundness of bevel]
=~ Ensure that raised face meets the regquired roughness Per standard.

- Internal diame ter

If a2 valve Lody is to ke painted, when should shelt hydrostars.- testing
be perfermedy (ipw,

Before painti ng.
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a) Profile is the measurement of the depth of peaks and valleys on the
substrate material.

b) This is obtained hy a Profile gauge or 4 coIparator gange.

Wrat 15 the CEwedish Sandards P STl TR e Otrmalle “Ifoliated with?
[Zpts)

To determine the number of coats applied and find 4reas you may have
missed or lightly coated.

Which of ‘the following is frue? iZpts).

aj) All discontinuities are defectg,

b) Defacrs that eifenr the procuTos Uz zfulness are called
discontinuiriez.

i Discontinuities “hat =ffe-t the productrg uss=fuiness ara= called
defects,

d4) All discontinuiries A% unacceptakle

What do the l=ttsrs “psrn~ mean 2 prse;

a) Pressure referrad to National Inscitute of Standards sng
Technology’ s absclute Fressurs,

E) Pascals FEL square jnch absolute,

<} Pressure standard in absolute units,

d) Pounds pexr Square inch absolute.

Draw the differencas hetwzan; opn

(a) “Double—V—groove vield buts joints.
ibj “Double~bevel"q:CQVe Ww2ld byttt joine;

() “Single~hével~gxqcve wrld bygre joint;



Aramco Vender Inspection Examination,

Pressure vessels.

1) For test pressure cqual to 3000 psi which of the following would be the
most appropriate gauge”

a)  3000ps;
by 15000ps;
¢) 10000psi

d) 20000psi

2)  What is the diff —bety, cen hvdrotesting stainless steel vessels as compared
to carbon stecl?

The maximum chloride content for the hy drotesting water in contact with
the SS shall be limited to S0mg/hit.

‘ot
~

Can weld repair be carricd out on a \vessel after heat treatment with the
approval of the approy ed Inspector”?

Welding not pemutted after PWHT of the vessel.
4 What arc the regulations of the ASME VI Diy-1»

All pressure v essels shall be designed in accordance with the rules of the
boiler and pressure vessel code ASME v Div-|

3y What arc the frecommendations of the ASME VII-Djy 2

All pressure vessels shall be manufactured shal be as specified in the data
sheet.

6} What are the material checking requirements of the NACE MR0O) 759

Vender shall comply with the fabrication heat treatment requirement on
there in for all wetted parts

7} Apart for hardness testing what test require for NACE MR | 757

Hardness test only complics with al] NACE 0175,



8) After cuttmy back cladding what precaution must be taken before welding
Support fitting mtegrally to v essel”
To be ultrasonically tested.

Y} When cladding plates cut for integral fitting of the ¢ssel what test must be
donc or plats prior to fitting”

The plate to be UT - tested before fitting.
10} In ASME VIIf s vessel hvdrostatic test only?
Vesscl shall be hydro tested accordance to applicable code and spee,
Preumatic testing in licy of hvdro test requircs approval
L) Instructural steel vessel hyvdrotest what precaution or check must be done
Prior to test?
Chlorine contain in the test medium shall be max . S0mg or 30 PPM allowed.
I2) What is NACE MR 075>
Sulfide stress cracking resistance metallic materials for oil field
cquipment.
I3) What is hardness requirement for sour service according to Nace mr (1752

Hardncss testing shall be accordance with the standard drawing maximum
allowable hardness js VHN 250, Onlv Vickers method in accordance with
ASTM- Eo2

I4) What is the other mam requirement (beside the hardness [ovel)
Require PWHT due to scrvice.

I5) Could a pressure + cssel be hyvdrotested afer internal/cxternal painting”
Pressq;c vessel should be hydro tosted before paimnting.

16) The térm mspector refers to.
a) National board registered inspector
b} Manufacturer nspector
¢} Client mspector

d) Asme Inspector.

to



17)

I8) If authorized mspector aceept a dev

19) Should al} bressure vessels be hyvdrotested or preum

What is mean letter/number ‘RT) on the nameplate”

Radiographic categon of the vessel ‘RTI

<

required from third party

ASME vIII»

Ycs

20) How is the test bressure caleulated?

ASMEVII Div | ... 1.5 times of design pressure (maop)

ASME VIl Div 2 ... 1.25 times of the design Pressurc(maop)

20) Is puht performed after hydro test?

- ~‘CS.

21) Name two items fattributes which are marked on the plate for pressure

22

Vessc!?

Y applicable code and requirements.

2) ifvessel is internally coated name plate shall shoyw painting svstem.

type of coating. brand name and date
3) Radiography level of vessel
) When fitting up a large pore nozzle. name at least § point You usuallv
Inspcct/monitor."chcck‘ ?
1Y quantitics
2y Size
3) Ratings(asmc pressurce classes)
4) facings
3) Elevation

6) Orientation as specitied on the datg sheet

-t

aton from the code s there any action

atic tested according to



7) Projection for nozzlef

1Fspecified in data sheot)
8) location of fit-up as data sheet

9y Other dimensiong) checks

23) When 15 preenig allowed 1o ANSIB3) 37

Precning IS restricted on root and Cappmy passcs

24) What 15 stopplc?

Solder plug,f’tcmpomr_\ Plug to stop the flow n the pipe.
23) What s mean by valve tripy”

Mat. For. stem. gate se,

at surface. seqt rng surface. stem hole guide..

26) Which standard cover dimensions of valves?
27) What is GTAW?
Gas tungsten gre welding,

28) How is the bpneumatic pressyre calculated jn ANSI B3] 3
Test pressure shaly be 110°% of the design pressure

29) What do Youuse to measure the profile of the rajseq face on a flange?
Profile gauge/comparator gauge.

30y N

ame the most common Amerjc

ASME Bi6 3

an material specification for fitting”
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What are the 4 types on Metal Transfer for NIG»
Spray, Dip, Globular Backgroun.) Folige

What is UG»

Geomerric 1 nshapness ‘Crmbrg

When Shooting an Ellipse. where will the penitrameter go?
Source side

What 4 parameters do we get from Tensile Test?
Elongation: Ultimene Stregs - Yeald Siress: oy Section Areg

Which section of ASME VIII are the Scatter/Distribution diagrams for
radiography interpretation?
Section 4

In what Section of ASME viJ] are the other defects?
Wi/3s

What properties have the 3 sub-arc fTuxes®
Inert: Chemical ¢ hange Active: alloving

Why do we maintain the interpass temperature whep welding Stainless

Steel?
1o prevent Harding in e heat  affocred sonethrough dendritic
rowth under beg cracking

What material do we use when welding dissimilar materia]?
309 . Inconel for greaterare resisiace

What is Dwell Time?
The time for the penitrant 1o soak e dnvsurface opening and the time for

- the developer 1o drey out arr indiceation

What is the difference betweer stress relieving and normalizing?
/\/()rm(///‘:/ng lemperanire iy abey upper critical femperane,
Stress Reliey ng is beloy “ppercritical temperay e
normatizing, cool a4 controlled rate or iy vqigy ar

What are the three types of hardness
Rockiell: Vicgery Rrunell

Eal T AT S
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Aramco Vender Inspection Exammation

Mechanical

1) What s 3 WPS. pgr.and wps”

WPS. welding procedyre specification This 1S a written proce
and some nop- cssential variables op 4 specific job.

dure. whyeh States essential

PQR: this is the record of mechanica] and other testing conducted on the test coupon to a

given wps.

WPQ: this is the test under taken by the welder to prove his ability to e certificd

To weld on a certain w elding procedure.
2)  What is the defination of the essentia) and non-essentig| v

Essential variables: changes bevond the limitation of the pqr 4
require the requalification of procedure

Non- Essentia) variables: changes with i the limitation of pgr
requalification of procedure.

3) Whatis the defination of the pre heating

The application of the heat to the basc metal nnmediatel_\ befo
heating.

4 Why is inter bass temp contro| required when welding of

ariables”

re essentia] vanables. shall

IS not require

re the welding 15 pre

austenitic stajpless Steel”

To prevent the hardcning n the heat affected zones through the dendrite growt) and

prevent under bead cracking

List five jtems that you woyld expect to find in g material

Ly
~

a) Manufactures name.

b) Purchase order no.

) Specification ( mat gr typerclass)
d) Mechanicg) test

¢} Chemjcal test

) Heat no.

g) Lot no.

6)  What is carbon equivalent and what is s Important in reg

CE=C+ (Mn +Siy + (Cr+ Mo+V) + (NI + Cy)
6 3

) I3

Chemical analysis may pe obtained trom-

L Mill test certificate 2 tvprcal production chenustry

test certificate”

ards to welding?

.

-



7)

8)

9)

Low Hydrogen clectrodes are to be maintamed in |

a) - their resealed contamer
b) ~ Electrode holder v ith an open lid
¢} —electrode oven

If the root gap have been found to small before welding g Proper corrective action
would be.

A - increasc the welding heat
B - open a wider gap by gauging or grinding.
C -~ non of the above

Circular welds should alwavs be done before longitudinal oncs”

TRUE/FALSE

[0)

I'h

12)

13)

I4)

What the acronvms GTAW/FCAW/SMAW/GMAW/SAW Stand for?

GTAW: Gas tungsten arc welding,
FCAW: Flux cored arc welding
SMAW: shielded metal arc welding,
SAW: submerged are welding.

GMAW: gas metal are welding.

Name the three basic Steps to be cheeked before start welding”

%

1) Edge breparation and cleanness
2) Consumables.

3) Welder qualification

4)  Prc heat (1f required)

What is most important to check betore start v clding of ¢clad material?

Prcheating

What would the most appropriate welding processes be hen welding full penetration
Joint from one side”

) FCAW 2)GTA\(V HDSAW HoMAW

What is mter-pass temperature



£ In'a multi pass weld. the welding temperature of the weld arca betw cen weld passcs is

known as INtCrpass temp
IS) Why is pre heating important for welding alloy steels”
a)  To reduce the cooling rate during the w cldine.

b) To prevent chtrapment of hydrogen gas
¢} Toprevent formation of hardenable microstructures that v | result in brittleness.

d) To eliminate the under bead cracking.
I6) What is the purpose of the PWHT?
Purpose of the PWHT js to relieve the residual stress in the welding. PWHT of

weldment is heating the weldment gradually to required sonk temperature and holding
for specific time and cool down to required cooling rate js PWHT.

I7) What extra attention is paid for low hvdrogen clectrodes”

Should be kept in the clectrode oy €n. not to be exposed to opcn atmosphere.

20) Why' the crack appcars”

a) Because of heating while welding
b) Because of cooling after welding,

21) How welding stress is relicved?

a) Heating and quenching the weld
“B) Heating at a designed temperature and controlled cooling.
¢) Drilling a hole in weld scams

22y What is the dift Between DCRS and DCES»

23) Which are the 3 main attribute mentioped onatensile test report”

1) clongation

2) ultimate stress

3) vield stress

4) gross section area.

24) RT 1s the most suitable NDT method for detecting the cdge wall lack of fusion?
TRUE /FALSE. ‘
25) Why are the bev el edges controlled before w clding?

To increase the joint efficicncy and 1o climmate the weld defeets.

26) Which 1s the most appropriate method for detecting lamination o bevel edoc”

oy



IYRT 2) PT 3) BOTH 4) NONE

27) Name three methods fo‘r the transfer of filler matenal for G AW
D GLOBULAR  2)SPRAY 3)DROPLET 4)pIp

28) Describe the position "3GT

3 G is the position groove weld on the plate in v ertical dircetion: the are is started at
the root of the joint at low est side of the groove and carried upwards.

29) When a welder is qualified for position 3G in which position can he u eld?
IG‘ 2G. & 5G.
30) Name four tvpes of joints”
l) Butt-joint 2)T-joint 3)ap-joint 4) Comer joint.
31) For PT fluorescent, MT fluorescent and leak test i uscd ultraviolet light?
TRUE /FALSE
32) Which are the most three suitable grooves geometric for SAW welding. ?

Dsingle v- groove weld 2)single bevel groove 3)double v groove.
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10)

11}

What 1s IQI (penetrameter) sensitivity and what does 1t determine?
(2pt)

IQI determine the quality of the radiographic techniques used and
therefore, will help us in knowing as to what degree of defect can be

detected.

What has occurred if the light image of the letter “p~ appears on your
radiograph? (2pt)

There is backscatter

You are monitoring an NDT inspection at a Vendor shop who is using the
Magnetic Particle, dry powder prod method. They have located a “weak

formation pattern”. Where would you expect them to next place the
prods to obtain a stronger indication pattern? (Please draw the 2™
location of the prods in relationship to the 1°" location. Denote the
direction of the defect for P_(_D_tll prod placements) (3pt)

(R) What are the basic differences between a E-6010, E-7010, and an E-
7018 electrode? (B) How long should each be dried after removal from
their “hermatically sealed” container? (4pt) ‘

a) E-6010, E-7010 electrodes are non-low hydrogen electrodes, while E-
7018 is a low hydrogen electrode.

b) E-6010 & E-7010 do not require drying after removal from
hermatically sealed container.

E-7018 does not require drying after removal from hermatically
sealed container; however, if this is removed from the sealed
container for more than 4 hours then there should be dried or baked

for 2 hours.

Define the following terms “Welder performance qualification”, WPS
qualification” and “PRR”. Explain their inter-relationship (6pt)

a) This is a test undertaken by a welder to brove his ability or be
certified to weld on a certain welding process and Pbrocedure.

b) wPs is a welding procedure specification. This is a written
brocedure to weld which states the essential and some non-essential
variables. Qualification is performing the welding based oa the
WPS and performing of the mechanical tests +o qualify the

Pbrocedure.

¢c) PQR - This is the record of the mechanical tests conducted on the
test piece welded to a given WPS.

* All these are closely relates because they refer to testing and
qualification.




12)

13)

135)

16)

17)

20)

22)

Please denote the following acronyms: (d4pt)

a) SAW - Submerged Arc Welding

b) FCAW - Flux Cored Arc Welding

C) GMAW - Gas Metal Arc Welding

d) SMAW - Shielded Metal Arc Welding

Please draw the completed weld detailed in the following A¥WS D1.1 WELD
symbols and explain each element: (épt)

(a) What is meant by the term “film density”, and (b} How is it
measured? (2pts) :

a) Is the degree of blackness on the radiograph

b) This is measured by using a densitometer or comparison with a
density strip.

.

What is PWHT and why is it required for some weldments? (2pt):

PWHT is bringing up the temperature of a welded material at a regqulated
heating rate up to its required soak temperature and held at a required
holding time after which cooled down at the required cooling rate.
This is required to remove any residual stress after welding.

Is it possible to locate defects by magnetic particle or liquid
penetrant examination which can not be fond by radiography? Explain;

(2pt) :

Yes, there are near surface or surface that may be perpendicular with
the rays of radiation such as internal lamination and cold laps.

What is the basic difference between a DIN and an ASME penetrameters?
(2pt)

a) DIN is a wire penetrameter while an ASME penet is a penny type
(a block consisting of holes)

b)

Denote the three (3) main reasons to use preheat? (2pt)

a) To reduce the cooling rate during welding

b) To prevent entrapment of hydrogen gas

¢) To prevent formation of hardenable microstructures that will result
to brittleness.




23.

24.

30.

37.

38.

39.

40.

41.

45.

e~

— -
; !

What are radiographic film ARTIFACTS. Give 4 examples ? (3pt):

Film Artifacts are defects formed on the radiograph that are not part
of the defect or discontinuity of the material to be tested.

1. Water Marks

2. Crinmps

3. Scratches on the film

4. Disbondment of film emulsion

What does the term “Holiday Detection” mean? (2pt):

This is a test performed to locate a break or discontinuity on a
Protective coating.

What 1s the purpose of a QC Plan vs. the QA/QC Manual? {3pt)

QC Plan is a list of a quality control activities to be performed in
accordance with the approved QA/QC manual on a certain project.

What position is the gate to be in during a ‘shell’ test? Explain why
{Zpt)

Partially opened position so that any cavity on the valve body can be
subjected to the test pressure.

What 1s the ultimate purpose of the backseat test for a gate valve?
{2pt)

To ensure that there is no leakage through the bonnet and stem packing.

Please see the attached drawing to complete this question.

Is the packing gland to be tight during the backseat test of a gate
valve? (2pt)

NO

Name at least 6 areas that should be checked during the dimensional
inspection of a raised face welding neck flange? (2pt)

—'Rating
~ No. of bolt holes
~ Thickness of hub and all bend

~ Soundness of bevel
- Ensure that raised face meets the required roughness per standard.

~ Internal diameter

If a valve body is to be painted, when should shell hydrostatic testing
be performed? (lpt)

Before painting.




54.

55.

39.

66.

97.

hy hy

98.

99.

-
.‘A‘
PLEASE FILL IN THE BLANKS:
DFT, is an acronym for Dry Film Thickness and is normally

’
specified in micrometers. One mil (.001”) equals approximately 25
micrometers. {2pt)

During painting and coating, what does the term “profile depth” mean,
and (b) how it is obtained and measured: (3pt)

a) Profile is the measurement of the depth of peaks and valleys on the
substrate material.

b) This is obtained by a profile gauge or a comparator gauge.

What is the “Swedish Standards Institution” normally associated with?
(2pts)

Degrees of surface preparation of metal before painting SA 2%.
Why must alternate paint coats be tinted? (2pts)

To determine the number of coats applied and find areas You may have
missed or lightly coated.

Which of the following is true? (2pts) :

a) All discontinuities are defects.
b) Defects that effect the products usefulness are called

discontinuities.
¢) Discontinuities that effect the product’s wusefulness are called

defects.
d) All discontinuities are unacceptable.

What do the letters “PSIA” mean ? (2 pts);

a) Pressure referred to National Institute of Standards and
Technology’s absolute pressure,

b) Pascals per square inch absolute,

C) Pressure standard in absolute units,

d) Pounds per square inch absolute.

Draw the differences between; .o (6pts)
(a) “Double-V-groove weld butt joint”:

(b) “Double-bevel-groove weld butt joint”;

(c) “Single-bevel-groove weld butt joint”:

g




1)

2)

6)

Aramco Vender Inspection Examination.

Pressure vessels.

For test pressure cqual to 5000 pst which of the following would be the
most appropriate gauge”

a) S000psi
b) 15000psi
¢} 10000psi

d) 20000psi

What is the diff ~between hvdrotesting stainless steel vessels as compared
to carbon stecl?

The maximum chloride content for the hvdrotesting water in contact with
the SS shall be limited to S0mg/lit.

Can weld repair be carricd out on a vessel after heat treatment with the
approval of the approved inspector?

Welding not pennitted after PWHT of the vesscl,
What are the regulations of the ASME VI Diy-17

All pressure vessels shall be designed in accordance with the tules of the
boiler and pressure vessel code ASME V]I Div-1

What are the recommendations of the ASME VI1ii-Div 27

All pressure vessels shall be manufactured shall be as specified in the data
sheet.

What are the material cheeking requirements of the NACE MRO173?

Vender shall comply with the fabrication heat treatment requirement on
there in for all wetted parts.

Apart for hardness testing what test requirc for NACE MR(175?

Hardness test only complies with all NACE 0175



e

8) After cutting back cladding what precaution must be taken before welding
Support fitting integrally to vessel”
To be ultrasonically tested.

9)  When cladding plates cut for integral fitting of the vessel what test must be
donc or plats prior to fitting?

The plate to be UT - tested before fitting.

10) In ASME VIl is vessel hydrostatic test only?

Vessel shall be hvdro tested accordance to applicable code and spec,
Pneumatic testing in licu of hydro test requires approval.

') In structural steel vessel hydrotest what precaution or check must be done
Prior to test?

Chlorine contain in the test medium shall be max.30mg or 50 PPM allowed.

I2) What is NACE MR 0173°
Sulfide stress cracking resistance metallic materials for oil ficld
cquipment.

13) What is hardness requirement for sour service according to Nace mr 017359
Hardness testing shall be accordance with the standard drawing maximum
allowable hardness is VHN 250, Onlv Vickers method in accordance with
ASTM- EO2.

I4) What is the other main requirement (beside the hardness level)

Require PWHT due to service.

I'5) Could a pressure vessel be hyvdrotested after internal/cxternal painting?
Pressure vessel should be hvdro tested before painting.

16) The term inspector refers to.

a) National board registcred inspector.
b) Manufacturer inspector
¢) Client mspector

d) Asmc inspector.



17) What is mean letter/mumber “RTI on the nameplate?
Radiographic category of the vessel "RTI

I8) If authorizcd mspector accept a deviation from the code is there any action
required from third party?

19) Should all pressure vessels be hvdrotested or pneumatic tested according to
ASME VIIIY

Yes
20) How is the test pressure calculated?
ASMEVII Div | -eeee I.5 times of design pressure {(maop)
ASME VIII Div 2 -2 125 times of the design pressure(maop)
20) Is pwht performed after hydro test?
- ves-
21) Name two items /attributes which are marked on the plate for pressure
Vessel?
P) applicable code and requirements.

2) if vessel is internally coated name plate shall show painting system,
tvpe of coating. brand name and date.

3) Radiography level of vessel

Fo
ha
~

When fitting up a large pore nozzle. name at least 8 point vou usually
Inspeet/monitor/check.

) quantitics

2} Size.

3) Ratings(asmc pressure classes)

4) facings

5} Elevation.

0) Orientation as spectfied on the data sheot

5
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7)  Projection for nozzle(1f specified in darq shect)
8) location of fit-up as data shect

9)  Other dimensional checks.

23) When is preening allowed to ANSI B3| 37

Preening is restricted On root and capping passes.

24) What s stopplc?

23)

20)

Solder plug/temporary plug to stop the flow in the pipe.

What is mean by valve trim?

Mat. For. stem. gate scat surface. seat ring surface. stem hole cuide..

Which standard cover dimensions of valy cs?

What 1s GTAW?
Gas tungsten arc welding,
How is the pneumatic pressure caleulated in ANSI B3] 3

Test pressure shall be | 10% of the design pressure.

29) What do vou use to measurc the profile of the rajsed face on a flange?

30)

Profile gauge/comparator gauge.

Name the most common American materia] spcetfication for fitting?

ASME BI63

Wbt e



®.12
A2

What are the 4 types on Metal Transfer for MIG?
Spray, Dip, Globular. Background I'oliage

What is UG?

Geometric inshapness - Penumbre

When Shooting an Ellipse. where will the penitrameter go?
Source side

What 4 parameters do we get from Tensile Test?
Elongation: Ultimate Stress- Yeald Siress: Cross Section Area

Which section of ASME V] are the Scatter/Distribution diagrams for
radiography interpretation?
Section 4

In what Section of ASME VI are the other defects”
Wij3s

What properties have the 3 sub-arc fluxes?
Inert: Chemical ¢ ‘hange Active; alloving

Why do we maintain the Interpass temperature when welding Stainless
Steel?

To  prevent Harding in the hear affected  zone through  dendritic
growth under bead crackin i

What material do we use when welding dissimilar material?
309/ Inconel for greateravare resisiance

What is Dwell Time?
The time for the Peaitrant (o soak into anv-surface opening and the time Jor

- the developer 1o dravw out un imdication

What is the difference between stress relieving and normalizing?
Normalizing temperanire is above upper crincal femperature,
Stress Relieving is beloy upper critical temperarure,
normalizing, cool at a controlled rare orin still aiy.

What are the three types of hardness
Rockwell: Vickers; Brunell

L 2VEIN
B
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Aramco Vender Inspection Examination

Mechanical

I} Whatis a WPps. pgr. and wps”

WPS: welding procedure specification. This is o written procedure, which states cssential
and some non- cssential variables on g specific job.

PQR: this is the record of mechanical and other testing conducted on the test coupon to a
given wps.

WPQ: this is the test under taken by the welder to prove his ability to be certified
To weld on a certain welding procedure.

2)  What is the defination of the essential and non-essentia] variables?

Essential variables: changes bevond the limitation of the Pqrare essential variables. shall
require the requalification of procedure.

Non- Essential variables: changes with in the limitation of Pqris not require
requalification of procedure.

3)  What is the defination of the pre heating”

The application of the heat to the base metal immediately before the welding is pre
heating.

4)  Why is inter pass temp control required when welding of austenitic stainless steel”

To prevent the hardening in the heat affected zones throy gh the dendrite growth and
prevent under bead cracking.

List five items that You would expect to find in 4 material test certificate?

W
e

a) Manufactures nanie.

b) Purchase order no.

¢) Specification ( mat.gr. tvpe/class)
d) Mechanical test

¢} Chemical test

£} Heat no.

g) Lotno.

6)  What is carbon equivalent and what s jts important in regards to welding?
CE=C + (Mn +Si) TLCr+ Mo+V) + (Ni + Cu)
6 3 I3
Chentical analysis may be obtained fron:

I Mill test certificate 2.tvpical production chenstry




7)

8)

9)

Low Hydrogen clectrodes are to be maintained in -
a) - their rescaled container
b) - Electrode holder with an open lid.

¢) -—electrode oven

If the root gap have been found to small before welding a proper corrective action
would be.

A — Increasc the welding heat.
B - open a wider gap by gauging or grinding.
C --non of the above

Circular welds should always be done before longitudinal ones”

TRUE/FALSE

10)

I

[4)

What the acronvms GTAW/FCAW/SMAW/G MAW/SAW. Stand for?
GTAW: Gas tungsten arc welding,

FCAW: Flux cored arc welding

SMAW: shielded metal arc welding.

SAW: submerged arc welding.

GMAW: gas metal arc welding.

Name the three basic Steps to be checked before start v clding”

1} Edge preparation and cleanncss.

2) Consumables.

3) Welder qualification

4)  Pre heat (if required).

What is most important to check betore start weldig of clad marerial?

Prcheating.

What would the most appropriate welding processes be when welding full penetration

Joint from one side”

[)FCAW  2)GTAW I SAW  HGMAW

What is inter-pass temperature?



In a multi pass weld. the welding temperature of the weld arca between weld passes is
known as interpass temp.

I'5) Why is pre heating important for welding alloy stecls?
a) To reduce the cooling rate during the welding.
b) To prevent entrapment of hydrogen gas.
¢) To prevent formation of hardenable microstructures that will result in brittleness.
d) To eliminatc the under bead cracking,

16) What is the purpose of the PWHT?
Purpose of the PWHT is to relicve the residual stress in the welding. PWHT of
weldment is heating the weldment gradually to required soak temperature and holding
for specific time and cool down to required cooling rate is PWHT.

I'7) What extra attention is paid for low hyvdrogen electrodes”

Should be kept in the clectrode oven. not to be cxposed to open atmosphere.

20) Why the crack appears”

a) Because of heating while welding
b) Because of cooling after welding.

21) How welding stress is relicved?
a) Heating and quenching the weld
b) Heating at a designed temperature and controlled cooling.

¢) Drilling a hole in weld scams.

22) What is the diff Between DCRS and DCES?

23) Which are the 3 main attribute mentioned on a tensile test report”?

1) elongation

2) ultimate stress

3) wvield stress

4) gross section arca.

24) RT is the most suitable NDT method for deteeting the edge vall lack of fusion?
TRUE /FALSE, ‘
25) Why are the bevel edges controlled before welding?

To increase the joint efficiency and to climinate the weld defects.

26) Which is the most appropriate method for detecting lamination on bevel edge”

.



1) RT 2) PT 3) BOTH 4) NONE

27) Name three methods for the transfer of filler matenial for GMAW?
1) GLOBULAR  2) SPRAY 3) DROPLET 4) DIP.

28) Describe the position "3G™

3 G is the position groove weld on the plate in vertical dircction: the arc is started at
the root of the joint at lowest side of the groove and carried upwards.

29) When a welder is qualified for position 3G in which position can he weld?
1G. 2G. & 5G.
30) Name four types of joints”
I) Butt-joint 2)T-joint 3Map-joint 4) corner joint.
31) For PT fluorescent. MT fluorescent and leak test 1s used ultraviolet light?
TRUE /FALSE
32) Which are the most three suitable grooves geometric for SAW welding. ?

)single v- groove weld. 2)single bevel groove 3)double v groove,



SAUDI ARAMCO INSPECTION DEPARTMENT
NORTHERN AREA PROJECTS INSPECTION

CLOSED BOOX TEST

NAME : TEST SCORE:
COMPANY NAME: START TIME:

DATE COMPLETED: FINISH TIME:

The following test is “closed hook” . This test covers aress of knowledge
related to projects thar vou will monitor for NAPTS in the Northern Area.

=d value

ot each question
Ttor
c7r

= 100 / 90 =

r
The test is worth 100 points, with the un-weligh :
. IF YOU HAVE

high-lighted at the end of each gquestion

e

I
L4
T
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1.111).  You must pass this test with a minimum ﬁrade o
QUESTIONS, PLEASE ASK THE TEST MENTCR:

1. What is the “Technical Definition” of a "slag inclusior”?
(1 pt)
Non-metallic material trapped in a molten metal during welding oz
forging.

2. CONCERNING FTINAL OCEPATIONS, why should You not in 1L a gate wvalve
With 1ts stem below the horizental in o1l
{lpt)
Positioning of valve stem below horizontal is not bPreferred to prevent
diposition of debris on the bonnet which will PbPrevent closure of the
valve. Corrosion is also a reason.

3. What specific areas do the following standarss Tover? {ipt)

a) ASME IX: Welder and Welding Procedure Qualification
b) ANSI B31.3: Refinery / Plant Piping

c) AWS pl.1: Structural Welding -- (fza@{

d) ASNT TC-1A: Training/and Certification for Non-Destructive
Testing and Inspection

&) ASME VIII: Pressure Vessel
4) List atr least Fhree (3} separate azpscts of g4 Permaneant ldentification
system that is required to AEP=AT on 3 rafiograph in order to assure
traceabilicy 2 (3pt)
a) B.I./J3.0. or description of the equipment,/piping

b) Weld Number

<) Penetrameter Date Q/ﬁfu

date &[ﬂ QT

R YO

. Fui 0y
it PYRRE 0y 3% S
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10}

11)

What 1is IQI (penetrameter) sensitivicy and what dees if determine?
(2pt)

IQT determine the quality of the radiographic techniques used and
therefore, will help us in knowing as to what degree of defect can be
detected.

What has occurred if the light imags of thke letrep wgo agppears on your
radiograph? (Zpti

There is backscatter

You are monitoring an NDT inspzction at a Vaendar shop who is using the
Magnetic Particle, dry powder prod method. They have lorcated a “weak
formation pattern”. Where would vyou exp

t them to next place the
r

&
prods to obtain a stronger indication pattern? {Please draw the 2%
I

location of the prods in relationship to the - cration. Denote the
direction cf the defest for both prod placements) {3pt}

{A) What are the hbasic differences betweern a E-€210, E-7010, and an E-
7018 electrode? (B} How long should each be dried after removal from
their “hermatically sealed” container? (4pt)

a) E-6010, E-7010 electrodes are non-low hydrogen electrodes, while E-
7018 is a low hydrogen electrode.

b) E-6010 & E-7010 do not reguire drying after removal from
hermatically sealed container.

E~7018 does not require drying after removal from hermatically
sealed container; however, if this is removed from the sealed
container for more than 4 hours then there should be dried or baked
for 2 hours.

Define the following terms ‘“Welder performance qualification”, WPS
qualification” and “pop~. Explain their inter—relationship (Gpt)

a) This is a test undertaken by a welder to prove his ability or be
certified to weld on a certain welding process and Procedure,

b) WPS is a welding procedure specification. This is a written
pProcedure to weld which states the essential and some non-essential
variables. Pualification is pPerforming the welding based on the
WPS and performing of the mechanical tests to qualify the
Procedure.

c) PQR ~ This is the record of the mechanical tests conducted on the

test piece welded to a given WPS.

* A1l these are closely relate& because they refer to testing and
qualification.



12) Please denote the fcllowing azronyms:  (dprs

a) SAW - Submerged Arc Welding
b) FCAW - Flux Cored Arc Welding

c) GMAW - Gas Metal Arc Welding

d)  SMAW Shielded Metal Arc Welding

13) Please draw the completzd weld detail-d ir the following BWS D1.1 WELD
symbols and explain each e [

et
]
=
@
3
ct
[

73
ct

15} (a) What is meant by the term “film dersity”, and (b)) How is it
measured? {2pts):

a) Is the degree of blackness on the radiograph

b) This is measured by using a densitometer or comparison with a
density strip.

16) What is PWHT and why is it required for soms weldments? {Z2pt):

PWHT is bringing up the temperature of a welded material at a regulated
heating rate up to its required soak temperature and held at a regquired
holding time after which cooled down at the regquired cooling rate.
This is regquired to remove any residual stress after welding.

by magnatic particle or liguid

17) Is it possible to locate defects
ot be fond by radiocgraphy? Explain;

penetrant examination which can n
{z2pt): .
o4 (of

Yes, there are near surface or surface that may be pérpendicutar with
the rays of radiation such as internal lamination and cold laps.

20) What is the basic difference retwean a DIMN and an ASME penetrameters?
{2pt)

a) DIN is a wire penetrameter while an ASME penet is a benny type
(a block consisting of holes) Yncz-vﬁﬁu< : B[Af ~ Lw [ )

Mpe - wane
b)

[§]
38

pti

(%)

Dencte the three 13} 11 reasons Lo usa preheat? |

3

a) To reduce the cooling rate during welding
b) To prevent entrapment of hydrogen gas

¢) To prevent formation of hardenable microstructures that will result
iw 6 brittleness.



23.

37.

38.

39.

40.

41.

45.

What are radiographic film ABRTIFACTS. Give d examples 2 {3nt):

Film Artifacts are defects formed on the radiograph that are not part
of the defect or discontinuity of the material to be tested.

1. Water Marks
2. Crimps
3. Scratches on the film

4. Disbondment of film emulsion

. What does the term “Holiday Detection” means (Zpoio

This is a test performed to locate a break or discontinuity on a
brotective coating.

- What 1is the purpose of a QC Plan vs. the QA/QC Manual? [3pty

QC Plan is a list of a quality control activities to be performed in
accordance with the approved QA/QC manual on a certain project.

What position is the gate to be in during a ‘shell’ tes<? Explain why
(Zpt)

Partially opened position so that any cavity on the valve body can be
subjected to the test pressure.

What is the ultimate purpose of the backseat test for a gate valve?
{(2pt)

To ensure that there is no leakage through the bonnet and stem packing.

Please see the attached drawing to complete this question.

Is the packing gland to he tight during the backseat rest of a gate
valve? (2pt)

NO

Name at least € arecas that should be checked during the dimensional
inspection of a raised far~e welding nech flangs=? (Zpt!

- Rating

- No. of bolt holes

- Thickness of hub and all bend

- Soundness of bevel

- Ensure that raised face meets the required roughness per standard.
- Internal diameter

If a valve hody is to he painted, when should shell hydrostatic testing
be performed? f(ipt)

Before painting.



55.

97.

C

95.

PLEASE FILL IN THE BLAMES:

DFT, is an acronym for Dry Film Thickness , and is normally
Specified in micrometers. One mil (.0017) esqguals Approximately 25
micrometers. 12pt)

During painting and Toating, what does the terp prcille depth” mean,
and (b} how it is obtained ana measured: (3pe;

a) Profile is the measurement of the depth of peaks and valleys on the
substrate material.

b) This is obtained by a profile gauge or a comparator gauge.
What 1is the “Swedish Strandards Institution” nermally associated with?
(.'_ptS)

Degrees of surface Preparation of metal before painting SA 2%,
Why must alternate paint coats he tinted? (Zpts)

To determine the number of coats applied and find areas you may have
missed or lightly coated.

Which of ‘the following is true? fZptsy:

al All discontinuities e

b) Defects that effect
discontinuities.

¢} Discontinuities <that effect the roduct’s usefulness are called
defects.

d) All discontinuities are unacceptabl

ects.
he produzts uszfulness are called

M

. What do the lestters “pPsiA” mean 7 (2 ptsy;

a) Pressure referred to Mational Institute of Standzrds and
Technology’s absolute pressure,

b} Pascals per square inch absolute,

¢} Pressure standard in absolute units,

d) Pounds per sSgquare inch absolute.

Draw the differences between; .. . e AGpUS
(a) “Double-V-groove weld butt jolnt”'

{b) “Double-bevel-groove wald butt joint”;

)

(c) "Single-bevel-groove weld butt joint”;
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12.
13.
14.
15.
16.

22
23.
24
25
26.

Pump’s Exam Questionnaire

Enumerate at least 3 types of pumps.

What tests have to be done as per APL 6107

Enumerate at least 4 parts of a pump

What does NPSH stand for?

How can the NPSH test be carried out?

What information is shown in the performance curve?

What is the differential pressure in Positive Displacement Pumps?

What is the maximum vibration value peak to peak in a centrifugal punip as per API 610?
What records does the Manufacturer have to Keep up to five years after construction of a

pump?

- Should welds in pressure parts be full penetration?
. If a mechanical test has to stop due to a part failure before the specified duration, Can the

mechanical test re-start and complete the remaining time? or Do you request for a new
test? ’
If the casing paint shows damage after the hydrotest, Can the hydrotest be accepted?
What is the pressure value for the casing hydrotest?

How long is the holding time for a casing hydrotest?

What is the applicable standard to qualify welders and WPS as per API 6107

Why does the test fluid chloride content have to be controlled for the Hydrotest of
Austenitic Steel Components?

- What is the purpose of the diaphragm in a Positive Displacement Pump?
- Which is not a centrifugal pump:

Sinle stage
Double stage
Propeller
Turbine

. What are the API requirement for impellers?
- What is the difference between static and dynamic balancing?
. Is it required to balance the rotating arrangement despite each one of its parts (impeller,

wear rings, shaft, etc) has been balanced already?

Determine the Hardness values for Casing and Impeller wear rings.

What kind of materials can be used in coupiing guards if the motor is explosion proof?
What is cavitation?

What is the difference between witnessed and observed as per API 6107

What documentation does the supplier is requested to keep available for at Jeast five years

as per API 6107
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ARAMCO VENDOR INSPECTION EXAMINATION

PRESSURE VESSELS

1) What is NACE MR 0] 759
Answer: A NACE standard which refers to resistance of metallic materials to SSCin sour environments.

Nota:
NACE -National Association of Corrosion Engineers (USA)
Denumirea standardului- Sulfide Stress Cracking (SSC) Resistant Materials for Qilfield Equipment.
Sour environment: este definit (si) prin factorii care infl. SSC: (zfedorf il :éndu\g‘ S¢C )
-compoz. ch., rezist . trat. termic, microstructura.
-concentr. in ioni de hidrogen (pH) a mediului:
-conc. si pres. totala a H2S (Hydrogen Sulfide):
-starea de tensiuni (total tensile stress —actual and remanent);
-temp.
-time
SSC -brittle failure by cracking under combined action of
-tensile stress
-Corrosion in presence of water + H2S

2) What is hardness requirement for sour service acc to NACE MR 0}735 9
A: 22 HRC (this is the main req)

3) What is the other main req. of NACE MR 01752
Ar HIC Test (determinarea rezistente; la coroziunea H2: HI(C = Hvdrogen Induced Cracking)

P
4) Could a vessel be hydrotested after internal/external painting ? Nt

A: Yes, but the purchaser must be awarred that paint can mask the leakage g/\&'h €> A W J:pec_( do 4

(e cam pe dos, dar am gasit asta in ASME) Callpy .a“),

The term Inspector refer to- a) National Board Registered Inspector; by Manufacturer’s inspector; ¢) Client’s
inspector; d) ASME Inspector.
Atd; (acc. to ASME Code)

L . , .. Iheans i o
(Nota: in specificatiile Aramco, “Inspector” inseamna Aramco Inspector. In ASME, National Board Reg.

Inspector este numit “Authorized Inspector™ )

What means letters/numbers “RT | on the nameplate °
A: Fully radiographied (100° of weld seams)

) If Authorized Inspector (Al) accepts a deviation from the Code, is there any action required from third party

A: (1 presume the following' TP must evaluate and can accept/reject the deviation, in the name of Client).

(Note:

-Al is employed by Manufacturer. for equipment requiring ASME U Stamp,
-TPLis employed by Client/Cumparater).

)

7/



6) Should all pressure vessels be hydrotested acc. To ASME VI Div i 2
A: No. (some are pneumatically tested)

7)  Should all pressure vessels be hydrotested or pneumatic tested acc To ASME VI, Div 1?7
A Yes

8) How is test pressure calculated °
A 1.3 x MAWP, corrected by ratio of S at test temperature by S at design temp
(conf ASME 2001; MAWP-max allowable working press; MAWP se inlocuiéiste cxz Design Pressure,

daca nu se cere calcularea Jui MAWP). , d Rplacey y
' AW calerdlolion i net NG e
9) Is PWHT performed afier hydrotest
A: No

10) Name two items/attributes which are marked on a plate for pressure vessel
A: Material (Grade, type), Heat No.

11) When fitting up a large bore nozzle, name at least 8 points you usually inspect/check/monitor.
A’ -nozzle size ( pipe/neck OD x thk.) and material grade:
-flange (type, size, rating, grade), if flange already welded to pipe;
-fit up geometry (root face, root gap, bevel angle);
-fit up cleaning;
-nozzle projection (distance from flange face to vessel axis/shell) (taking into account the predicted
shrinkage during welding);
-nozzle straightness or angle (flange face missalignement);

-orientation of the nozzle neck longitudinal weld seam —if not pipe;
-if reinforcing pad required, it will be possible to be mstalled after neck welding?

14) When a contractor, other than the vessel Manufacturer, supplies a part of a vessel, what is required.
A Partial Manufacturer Data Report (Partial MDR)

MECHANICAL




12) What is a WPS, PQR, WPQ ?
A: see ASME IX, QW-200, 300 (and QW-492 —Definitions)

13) What extra attention is paied for Low Hydrogen electrodes ?
A: Storage/handling conditions to avoid humidity contamination.
(trebuie evitata absorbtia de H, (H;0) in invelisul electrozilor —heated portable ovens/quivers).

14) What the acronyms GTAW, SMAW. GMAW. SAW, FCAW stands for ? Explain the basic process.

A:see ASME IX, QW-416, 492
(GTAW=TIG; SMAW=sudura manuala: GMAW=MIG; SAW=sub strat de flux: FCAW=._ fluxul in

interiorul sirmei tubulare)

15) What is Interpass Temperature ?
A: Temp intre straturile successive de sudura —temp stratului depus, cind vine urmatorul strat.

16) Why is pre-heating important for welding alloy steels ?
A:...avoid grain/components transformation.

17) What is the purpose of PWHT ?
A: Stress releaving

18) Which is P-No. for SA 516 Gr. 70, acc to ASME X ?
A: P 1 (see QW/QB-422). A/SA 516 este un otel carbon obisnuit (OL)

19) What is thermal expansion: a). ... - b) increasing of volume due to heating input; ¢).......; d).....
A:b

20) Why the cracks appear: a) because the heating while welding; b) because of cooling after welding; ¢)......
A:

21)How welding stresses are relieved: a) heating and quenching the welds: b) heating at a designed temperature
and controlled cooling: c) drilling holes in weld seam: d) .
A:

22) Which are the main three attributes mentioned on a Tensile Test Report ?
A: Yield Strength, Tensile Strength, Elongation.

23)RT is the most suitable NDT method for detecting the edge wall lack of fusion.
A: TRUE/FALSE.

24) Which is the most appropriate method for detecting laminations on bevel edge 7 a) RT; b) PT; c) both; d)

none.
A: PT (de fapt specificatiile cer MT. dar si PT e bun)

25) Name three methods for the transfer of filler material for GMAW.
A: Short-circuiting transfer method: globular (droplet) transfer; spray transfer,

26) Describe the position “3G™. =
A Vertical butt weld (cap la cap, verticala), see X, OW-46] o



27) When a welder is qualified for position SG. in which positions can he weld ?
A:
28) What is joint efficiency ?
A Joint coefficient, determined by joint type and extend of weld control {1002, RT, spot randomly, etc.)

(Coeficient de sudura).

29) Which are the most 3 suitable groove geometries for SAW ?
AV, U T

30)For PT fluorescent, MT fluorescent and Leak Test is used ultraviolet light. A TRUE.

31) For inspection of stainless steel strip lining is used: a) RT; b) MT: ¢) both: d) none.
A:d. (itis PT ~Liquid Penetrant)

VALVES AND FITTINGS

12) What is the required position of a gate during the shell test ?
A:

13) Which standard indicates the allowable leakage for Control Valves ?
A:

14) Which standard deals with Relief Valves ?
A:

15) Why the closure test is performed for both sides of wedge
A:

16) Name three types of wedges.
A: APT Loo- T <

17) The backseat test is performed for Gate Valves, Butterfly Valves and Check Valves.
A: TRUE/FALSE.

18) What you check for dimensional inspection on a Valve?
A:

19) Name three types of flanges
A:

20) What is marked on a butt-end fitting (name 2 items).
A:



3)

4)

3)

6)

7)
8)
9)
10)

1)

Lol

-~

ARAMCO VENDOR INSPECTION EXAMINATION

PRESSURE VESSELS

What is the diff;erence between a Certificate q't;gcc:?formity and a CMTR? Cerrl-‘;g"u( hr)q‘er»“(
{nds .

Is there any specific NDT requirement for vessels made of stainless steel, wall thickness
over ¥™?

In a vessel where one of its two heads have been provided by a second manufacturer,
what document should accompany the second head”

For a test pressure equal to 5000 psi. which of the following would be the most
appropriate gauge?

a- 5000 psi

b - 15000 psi
¢ -~ 10000 psi
d - 20000 psi

What is the difference between hydrotesting stainless steel vessels as compared to
carbon steel.

Can weld repair be carried out on a vessel after heat treatment with the approval of the
approved inspector?

What are the regulations of ASME VIIL Div 17

What are the recc;mmendations of ASME VI1I. Div. 2?

What are the materials checking requisitions of NACE MRO|752

Apart for Hardness Testing. what other test required for NACE MRO] 757

After cutting back cladding what precaution must be taken before welding support fittin
integrally to vessel.

What is denoted by “F" & “D" in vessel head.

When cladding plates cut for integral fitting of vessel. what test must be done on plates
prior to fitting”

In ASME VT is vessel hydrostatic tested only?

In Structural Steel vessel hydrotest, what precaution or check must be done prior to test.
(may be to do with test medium). (50 mg or 50 ppm chlorides max allowed).

What is NACE MR0O 1757
What is the hardness requirement for sour service according to NACE MRO| 75
What is the other main requirement (besides harness level)

Could a pressure vessel be hydrotested after internal/external painting”?



The term Inspector refers to: a) National Board Registered Inspector; by Manufacturer’s
Inspector; ¢) Client’s inspector; d) ASME inspector

What means letters/numbers “RT1" on the nameplate?

If authorized inspector accepts a deviation from the code, s there any action required
from third party inspector”

Should all pressure vessels be hydrotested or pneumatic tested according to ASME
VHI, D17

How is test pressure calculated?
Is PWHT performed after hvdrotest”
Name two (2) items/attributes which are marked on plate for pressure vessels

When fitting up a large bore nozzle, name at least 8 points you usually
inspect/monitor/check. '



6)

ARAMCO VENDOR INSPECTION EXAMINATION

PIPING
How is the pneumatic test pressure calculated in ANSI B 31 3°
What depth of a defect in a fitting is considered ]1armful'.’ According to ANSI B31.3
Name of the most common American Materials Specifications for fittings”
What is category D and M according to ANSI B3] 37
What do you use to measure the profile of the raised face on a flange?

When 15 Peening allowed to ANSI B31.3



1)

2)
3)

4)

5)

6)
7)

®"

9)

10)

1)
12)
w13)
#14)
¥i5)
#16)
17)

19)

20)

-~

ARAMCO VENDOR INSPECTION EXAMINATION

VALVES & FITTINGS

Which American standard specifies the dimensional requirements for face to face and

end to end?
Answer: ANSIBI16.10
APL 600 ~ General Valve Design (and wall thick)

Which material should be used for high temperature valves®

Which additional destructjve testing is required for low temperature valves”
Answer: Impact Testing for Metallic Materia]

What is the required position of a gate during the backseat tegt?

What is the meaning of valve “trim™?
Answer: Materials for- a) Stem; b) Gate Seat Surface: ¢) Seat Ring Surface

What is a hot-tap?
What is a stopple fitting?
What is the sequence for hydrotesting internally coated valves?

The allowable leak rate for a check valve is greater than for a gate valve
TRUE/FALSE

What leak tests are required according to AP] 5987
Answer: Valve Inspection and Testing

What are the advantages of a flexible wedge?

What is the required position of a gate during the Shell Test?

Which standard indicates the allowable leakage for Control Valves?
Which standard deals with Relief Valves?

Why the closure test is performed for both sides of Wedge?

Name three (3) tvpes of Wedges?

The backseat test is performed for Gate Valves, Butterfly Valves and Check Valves/
TRUE/FALSE

What you check for dimensional inspection on a Valve”
Name three (3) types of Flanges

What is marked on a buit-end fitting (neame 2 jrems)
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When is Peening allowed to ANSI B31.3
What is a Stoppel?
Selder plug temporary plug 1o stop flovsin a pipe.
What is meant by Value Trim?
What are the essential variables of WPS?
What is a WPS?
Which standard covers dimensions of valves?
mwot e
What is GTAW?
Why do we maintain interpass temperature in Austinetic Stainless Steel?
List (5) five things on a steel material certificate.
What are the advantages of a flexible wedge.
What precaution do we need to take when welding a ciad vesse]?
£ '
Can weld repair be carried out on a vessel after heat treatment with the
approval of the approved inspector®

Is the gate open when doing a seat test?

When a contractor supplies a part of a vessel what 1S required

Pdd;(»p 7D
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What are the 4 types on Metal Transfer for MIG?
Spray, Dip, Globular, Background 1'oliage

What is UG?

Geometric Unshapness — Penumbra

When Shooting an Ellipse. where will the penitrameter go”
Sounrce side

What 4 parameters do we get from Tensile Test?
Elongation;: Ultimaite Stress: Yeald Stress; Cross Section Area

Which section of ASME VIII are the Scatter/Distribution diagrams for
radiography interpretation®
Section 4

In what Section of ASME VI11 are the other defects?
Wii3s

What properties have the 3 sub-arc fluxes?-
Inert: Chemical Change Active: alloving

Why do we maintain the interpass temperature when welding Stainless

Steel?
To prevenr Harding in the heat atfected  zone through  dendritic
growith under bead cracking

What material do we use when welding dissimilar material”
309 Inconel for greater ware resistance

What is Dwell Time?
The time for the penitrant 10 soak into anv surface opening and the lime for
-the developer 1o drav ont an indication

What is the difference between stress relieving and normalizing?
Normalizing temperamire is above upper critical temperature,
Stress Relieving is below upper critical temperatire,
normalizing. cool ar a controlled rate or in still air.

What are the three types of hardness
Rockwell; Vickers: Brunel]
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3)

4)

0)

7)

8)

9)

ARAMCO VENDOR INSPECTION EXAMINATION

MECHANICAL

What isa WPS_ PQR, WPQ?
What are the definitions of essentials and non-essentials variables?

What is the definition of pre-heating”

Why is inter-pass temperature control required when welding of austenitic stainless
steel?

List five items that you would expect to find in a Materials Test Report?
Answers:

a)  Purchase Order Number

b) Lot

c)  Heat Number

d)  Chemical Analysis

e)  Mechanical Test Results

) Specification (mat.. grade. type/class)

g)  Manufacturer's Name

What is Carbon Equivalent and what is its importance in regards to welding?

Low Hydrogen electrodes are to be maintained in
a - their re-sealed containers

b — electrode holders with an open lid.

¢ - electrode oven

If the root gap have been found too small before welding, a proper corrective action
would be

a — increase the welding heat,

b.~ open a wider gap by gouging or grinding

¢ — none of the above

Circular welds should always be done before longitudinal ones.
TRUE / FALSE

What the acronyms GTAW/FCAW/SMAW/GMAW/SAW stands for? Explain the
basic process.

Name the three basic steps to be checked prior to welding

What is the most important to be checked before start welding of clad materials”?

et



13)

31)
32)

21

20

What would be the most appropriate welding process be when welding full penetration
Joints from onlv one side”

a-FCAW
b~ GTAW
¢~ SAW

d - GMAW

What is “Interpass Temperature™

Why is pre-heating important for welding alloy steels?

What is the purpose of PWHT?

What extra attention is payed for Low Hydrogen Electrodes?

What is “P-No™ for SA 516 Gr. 70, according to ASME 1X?

What is Thermal Expansion™

Why the cracks appear: a) Because of Heating while welding: b) because of cooling
after welding; ¢) ... ..

How welding stresses are relieved: a) Heating and quenching the welds; b) Heating at a
designed temperature and controlled cooling; c) Drilling holes in weld seam: d) ...
What is difference between DCRS and DCES

Which are the three main attribute mentioned on a Tensile Test Report?

RT is the most suitable NDT method for detecting the edge wall lack of fusion.
TRUE/FALSE

Why are the bevel edges controlled before welding”?

Which is the most appropriate method for detecting laminations on bevel edge? a) RT:
b) PT: c) both: d) NONE

Name three (3) methods for the transfer of filler material for GMAW

Describe the position “3G™

When a welder is qualified for position 3G. in which position can he weld?

What is Joint Efficiency?

Name four (4) types of joints

Which are the most three (3) suitable groove geometries for SAW?

For PT fluorescent. MT fluorescent and Leak Test is used ultraviolet light.
TRUE/FALSE

For inspection of stainless steels strip lining is used: a) RT; b) MT: c¢) both: d) None
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What is the diffeorence between a consurahle insert and 2 backing ring|in
l

Tegard to'pipe fabrication?

- A condumable ipsert, after welding, becomes an integzral part of

weld, ia backing ring does no-,
i

Wny zre v%nt hales put in reinforcement pads?

- To pr%vida venting during welaing and heut treating sperations a

pipe, |

Does ANSI 31,3 permit peening on both the roct ard COVEYT DRSEEes?

- Peening is not perritted on the roct or cover mpazses.

A

to
reveal leaksge in the weld between the bErench and main run of tng

|

|

! , : . , ' . V o
What are come ways of vigually ldentifying piping raterizi on the sno?

floor? |
i
- lorscode, stamping.

[

1

|

|
|
1

Waat is one of the corious faults with ths use of MIG or MG welding of

Pipe joints particularly inm out of position welding?

Cvse Femn 209700

| : ‘ -
- Proper weld bevel, root gap, bore alignment, E;xrc Fresieny - &

Homy would 'you ensure radiograph have been takon on Speciflic pipe
(
~ Identi'fication which has been entexnd on £ilms and scrmebtimes
| .
]
On wolds requiring 100% raediograph what is the minimum nurber o
required Qn 3" diammeter pipe?

g
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How showld dimensions) Checks be rade op fabriested gpoo: tleces

[ —

; ‘
- Jack skands, V-blocks, or otha- mothods of BUPPOITING spocol pieces
a love,l rositicn 5

| | {

i

What are Ebme of the Procautiens whiah shculd be takep when %elding Liping

materialg pf alloy materia) such as 1 1/4 chrora, 5 cthroma, ete. ?

H . .
- Prehasat, interpass temperature ard postwald reat treatrment
requl Bmants are to be complied with, :

I
Wnat infcr{[nation ahould he containcc_i in a radicgraph of & Pipe wsld?

i
=  Penetrdmeter, joint nunbar, welder svmool, Ton numbar,
i

¥What i meant by doubls wal] radiography techrdquer

[
]
|
~ Sou:ce}is offset approximately 5 - 15 degrees from Prrpendiclar Ld
(depending on dimmeter) with f£3ilm located on O, D, at far wall - ys
on small bore and larger bors with no access to inside.

i
What type of system ghould the Inspector use for record kKeeping if
assigned W1l time +to thop inspection of frhricated viping? -

!

|

- Use I8 - marked IS0 showing location of <-rays, ete, | Inp edditi bn,

Separate records should be maintained of weldery berformarce showl ple]
nunber of Y¥-raya, rapairg, ete.

|
|
|
|
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i

. ‘
1) of what doks pipe inspaction at thg mill corsigtr

- Hydreadkatic taste, non-dsstructivs tests, destructive tests, sL\rfTe

vispnli'inspecticn, dirensf{cnal inspection, murking, é,f’;fv/—ﬂ?

2) What is'”in:cluﬁed in & dimensioral inspection of a length cf:pim?

o

~ Length) diameter, wall thickness, end wold rrep. }
. f :

‘ |

3) Doasz a pipé ndll hyd:mtatica.lly tert aach length of Pipa or are v
Nydrostati¢ tests done on a random basis?

- Pach léngth iz tested
i
L f
4) Do the ASI™ sStardards require pipo to ba welghed?
~ I

Vam - o
- P

5) ¥hat. 15 thé PUpcse of s flatterirs test? ‘/

~  The £irst 8teap of a flattening test {3 a test for ductility. The
secondv‘step is a test for s0UNiness.

I

&) How is & fiatterdng test perfeormed on pipe? o

- 2 eamnle Diece of ipa not lecs than
= L Pir
[

2 L/2v (83,5 T ) ig'length is
flatteqad cold between paralls] clates.

-~
L=

1 .
7) Whst is looked for during the firss step of & flatioring teszt? S/
- That no crocks or breaks oceour ip the sarple pricr <o a gpacific

:

i
Aimongdcn baing reachod botween Ehe parallel plates. The subject J
dimensicn ia aetarmined according to a standard Formula, }
|

"

8)  Of what doas the secord step of a flatisning test consist?

- The flattening i contfnued until the sample orenk or the opposite
walls of the rube maet,

PIPBEQK/08. 12, 87 -
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EECTION x
PAGE 2 /
9) What irperfections in tha sammig Would cause the second step of the g

flatteru‘ng’ tast to by roy ecteds -
- Eviaen,’t:e of laminateg G WiSound materipl or in:cmpletc:"n*ald.
N‘ j

? j

]

. , l i .
10)  Descrite 3 revmnrpa flattening tast on a welded tumg - WAL resultg would

Colse the test to ns rejectedr !
!

- A pection of tubing ip Eplit longitudinally 50 degrees ¢n gach siq’e of
the weld ani the sarple opened arg flatteneg s+ The weld at vhe !

POInt 0F masmum berd.  There ghal) be no evidence of cracks, lack of
Penetration or Gverl sps Tesuiting from Tlash removal in the welg, |

"

11) Descrire affla:ing test and itg Tsgquirements,

T A rection of tums £hall stand being flared wit & tor) having a 60
degree;i )eluded angle until the tube at the mouth of the flare hag
bsen éxpardad to g Epecifiogd Percentage witheous cracking or showin:g

.
: Lcncd nez by ,"7[@61*“3@
12} What is & flan e test angy what resul+s &8 required 7 e i '
Flans : =0

- A caction of tube ghall ke Capablo of having g flange turneg Cver pt 5
Tight 2ngle to the body of the tube without cracking ox Ehouwing lews.

; !
12)  wWhat inforpation shemld b2 stamped on kuttuelq fitting?
- I".anufagtturer' 5 name or trade mark, schedule numbers or nomingl wal)
thicirdes, sire ana type of matertay. i
14) AT vhat cegey Coes an imperfection becoma injuricus to s buttweld fittfingy
; : r
T When it iz in ewcass of 12 1/4 percene of the romire’ wall png chneks

or when it Encrcaches on the mindnum wall tnickness.

i
!
15)  wWhat rnon-destructiveg exomination woulg YOu mrpect to have rezn perform%zd
!
I
i
!

o a 35" dismeter welded elkey?y

" Radiography of the weld

Pzpsgx/os.zz.evg

j
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17)

18)

18)
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i
Wnst dihshsi"ng 5hould b checkea vhen inspecting » ralsed face waldj
rack €1 an?e?

- Outsideg a:_shrtarg insigg diametax; vall thickness; flange Wilckn BS5;
helght orf raized "’ace langth through the hub; :Jol\: clrcle diamat r;
bolt hele diamatear, :

What ds tha Purpcse of spot or back facing op flangs bolt Holes?

8 Proper seating Burface for thg wWasher or nut

,.
ong

é
i
!

How shoul d 4 BoCket wald flancs »a pet vp for walding to a 'pxpe?
i i
I 1

~ S0 as naintain srprocimately a 1/16¢ gap bstwsen the face of
oipe and he irmner lip of the flangs ansT 331 3.

Can a seal weld b cornsidaered as 8dding a Etrensth to g tfﬂeaﬂed joint

- Mo, (ANST 31.3),
If threaded Jointe are seal welded, what percentage of the tl“*eads ST be Ve
covernd b_,' the wald?

- 1o0% QANSI 31 3),
l
|

7L you we«*‘e lnspacting sli N flanges which yere to be used in hydr
service, ijt speolal f:«;‘:"’i a*:Acn techniocus wevlg you ewmoz:g. to chec k

and o, D of pipe,

~ Dnllpd hole (Pphm dmately 1/8") ¢o VENRT gpace between I, b ot [?dngs

|
|
;
|
|

FIPEQX/08. 12, 87,
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19) Can & solig wedge gate b fahricated by welding?
! 9%

- Yer, |
20) Can é l
gata teats ha ned , o
; e by dep:eiting weld metal con the cate? / I
- Yes. | fodelic ‘

| . o

21) 15 4t Dermisgn:lo t 5
= Pa[:f_ing B © Pupply gate valves vilth elets rather than holes [n /

- Mo (h?les ordy),
f!
i
j
i
|
|

N
) i

=

I S S

VALVESQF /25, 11 37
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3)
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|
!

s ‘Spocificariena apply to the fakei caticn, inspection and ves ng
ol valwves? . '

Wnich &>7

- API 558, Valva Incpactien amd ress,

- ~/FI 589, Btaal Flug Valves,

- AFT GOO Steal Gates Valves,

- AFT 604 Ductile Iren Gate valves,

- MSS g8p-55 (Visual Inspecticn of Casting).
- APT ED Piveline Valvas.

J
. t
Wrich API specification governs valve hydrostatic teste pres;,u.rea? /}
t

t
- AP 598,
Wnat pre.:sure tests are reculred on gate valvas?

closure test - orly if gpacified in order).
|

For tha lof,,' pressurs seat teost what test madium is useds \/

- 2ir or inert ges.

|
Should thaiehsll test he done after tha valve is painted? /
!
- No, f
)

!
Wnat pcsit_ion ig the gate in, during the shell test? /

i
- Paru%uly closed.

- Shellf or budy, low presesure seat test and backsest test (high p rT
|
I
|
|
]

!
What position 15 the gate in, during the busksans test?

- Pully cpan,

Is the packing oclard o e tight during the hackseat tes

- Mo, the packing glard is Lo be looge, ,
R sie z%uw’v
Ie leakage permitted on thea b’:ckse'*‘ tast?

- No.
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1CG) What isg thé PUrpse of the backseat tegto o |
!
- To facilitate yeplacemant of thag gtem F-u- Eng without remcving the;
valve frem service, - :
I; {4 }c a4 {/‘:514/;!«45‘715' ' {
11} Wnat test maiiurw oan bo uned fer the shell, b:f*ksen; arx high presg s
closure t&,tb?
- Alr, ir{e'-t Jas, kerosene cr water (any ligulds with a visc:osity nof
higher than water can M usod), [
12) At what presaum is the low pressure test dona? |/ !}
- 60 to 1oo BSig (4.1 to 6. 9 par). :
' N - -
j ’ D7¢AOwL.C’m/ﬂ\
13) Describs me procedure for a low PIE3sura seat test on a sclid 2 wedge gate /s
valve. i , -
i |
- Pressure shall ro epplied suc\.e.ssr'cly to each side of the clasea ]
valve with the other sida Cpan to mtmosphere to check for leakage of
the downstream pide of the sent. |
‘ I
; .
14) Is it pen-ni; 8ible for a vendor to lurricate velve seatg prior to testirig? A
N 1
- Yes. “+ ordy with a film of oil not heaviser than kercsens, l
N ,
15} Wnot does the term O, 5 erd v mean? .
I
- Outsic‘:e‘, Screw ard Yoke. _
; At le ‘ .
' </ epret
16) what parte of 8 valva maka up the “trip' o QILW A
| i | f
- étem bbdy sent surface, oate cexnt surface, backscat b_.'shing. stemJ
nole guide,
P . g5 Ao b (;;nufﬂ) /
17)  Anet flange finish is stardard on steel cate valves? . !!
- Serrate}i . - '
18} Is is permissinle o wsag o geaiing compourd for the instailaf:icn of e

threadeqd ‘”@at rings?

-~ o (licg'ht Ibricant cnly),

| ‘ |
o .

VALVESQP /26, 11. aiLz ;
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1) of what doe,s Pipe inspection at the mll corsiger

- Hyti‘:ﬁ':}:atic tests, non~dsgtructive tasts, cestructive Tes{y,

) ; surfaca
visuali‘.mspectiorx, Airmnaleonal inspaction, marking, , A
. Lone

2) What ig in

- LengthJ dlameter, wall thickness, end welg prep.

o
T

’ S
3) Doasg pip? mill hyd:c:;tatica_lly tert sach length of Dipa or aro VA

hydrostatic tests dona on a rardom basis?
- Each l“er:gth i8 tested .

43 Do the ASTH Standards resuirs Bipa to ba weighear e

5)  Wnat 1g ths purpose of s flattening testr

~  The first gtep of a flattening test is a test for ductdls
second!atep 15 a test for courdness.

6) How is flfattem’ng test perfermed on Dipe? <

-~ A sample piece of Plpe not less than 2 1/2+ (53 s ) in lensth is

flattened cold betyeen tarallel plates.

S S . e -

ED] Wnat Is lonked for during tho f£irgs step cf »a flettoning tegt? ./ |
: !

- Thet no crucks or breaks ocecur in +the sarple pricr to » Epmeific ;
Alrmongdcn baing resched between the parallel pla+es. Tie subject ;

1

dirension is determ ned according to o storiacd Formula

1 Of what doss tre 8econd step of a flattening test tensist?

- The flattening is continued urtil the sample
walls of the tube meat,

PIPEQK/08. 12.'87 -

yaniiess

olufed in a dimensicnal inspection of a length cf:pim?

b .
[N ,,,1»"“‘*:""5)“
BEEDS AN g

;'--\‘Yfl"'\:'"’

j(' .
|
f
|
|
|
|

|
i

e
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ie
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EECTION K
PAGE 2
9) Wnat irperfecticns in the sarmlo weuls cause the zecond step of the g
flattening test to ke rejected? - L |
- - rd
; <
- F_‘videnke ef lamirated or Wwisourd materigl or inconplete weld.
: T ‘ |
. . l -
10} Deserikre a raverga flstterdng tast on a welded tuba - iy resulits would

C&Use the test to ha relected?

-~ A section of tubing 1s split longitudinally so degrees cn each gide of

e tha weld ard the sarple opened and flattened with the wald at the

Point 6f masimum bapa, There shall be no gvidernce of cracks, lack of
Fenetration or overlsps resulting from flesn removal in the vyeld,

11) Describe a’ Zlaring test and its regulrements, !

- A raction of tudas ghall Btand being flabled wit a tool havimg a 60
degree:included angle until the tube at the mouth of the flare has!
Yol bzen expanded to a speciflied perventage witheut cracking or shcwinfg
flaws.; . '
C
Leng wecle b[@awi&_,

12) Wnst is a flange test and st TesUltE BYe required 7 @L‘“— U

- A eacticn of tubs 5hall e capanle of having a flange turned cver bt &
V. Tight zngle to ¢he bedy of the tube without craciking or chowing £lhws,

W
-y

What ainforfation shouwld be starped on a buttweld fitting?

- Manufacturer s name or trade mark, schedule numoer or nominal wall
thickméss, size ang type of materd{al.
t

|
i
14) AT what depth does an Lmperfection become injurious to a buttweld fitt’ﬁng?

- When it iz in excess of 12 1/4 pexcent of the nomine’ well tni ckne%s
or when it ercroaches on tha mininom wall thickness.

%) Whst nzn-destruerivn examination would vou srpact
on & o dimmster welded elbhony
- Radiogranhy of the weld

PIPEQK/08, 12. 87 -
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|
I

~16)  wWnut timehsions should be checked when inspecting a reised face waldi

nock flan?e?

1

AF

it
i

£

1z

T Outride AlEmetars; insido Lameter; vmll thickness, flenge thicknpss;

helght of raiged face; length through the hub;, bl e clrcle diamet r;

bolt hels diametar,

17} Wnat 4g <ha Purpese of spot or haeck facirg on flange bolt holag? |

-~ Ensuré a proper peating surface for the washer or nut,

{
!

18) Hew shoulﬁ & socket wald flangs bs net Up for welding to a pipar?
1 : .

|

- S0 a3 .%o maintain spproximately a 1/16" gap batussn the face of ths

pipe =nd the inner lip of the flange ansT 31.3).

|

5 o
19) Can & sezal weld bo corsidered as adding a strength +o a threaded jeint? e

. |
- Moo (ENST 31, 3),

1

20} I1f th:eadéd Jointe are seal welded, what percentage of the threads MUST ke v

covered by the weld? :
- 100 (hnsz 21, 3). f
| :

! :
21} T% you wvere inspecting elip on flanges which WeI® To be wused in hy
service, wWhat specizl fabricatien technigue wouwld you eXpact te check

- Driﬂléd hole (sppreximately 1/8") to vent eEpace between I. D of fjang

and O0.D. of pipe.

pzzsgx/os.zz.aﬁ
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9 PIPE EABRICATION |
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i 4 BAGE 1 !
! : '
| |
1) Wnat is the difference betveen a consurahle insert znd a backing ringlin
Tegard to pipe fabrication? ﬁ

: |
- A consju:rabla insert, arter velding, becomes an integral’ part of the

weld, .a backing ring does not, j

: |

<) Wny are vgnt holes put in reinforcement pads? ) ,

- To prt:!vide vanting during welding and hent treating cperstiony ¢ to

raveal leakage in the weld betwesn ths branch ard main mun of thel

pipe. | ,

i

; |

3) Does ANSI 313 permit peering on both the oot ard cover Dasses? i

- Peening is not permitted on the roct or cover passes. J‘

4) What are come ways of visu&lly ideht_ifying piping material cn the shop

floor? [

,
R
v

- Coler icode, stamping. 700 o

i
Pipe joints particularly in ocut of position welding?

: . : . ’
5) Wnat is one of theo coriows faults wWith the uvse of MIG or MG welding TI
| |

= Proper weld bevel, reot gap, bore alicnment, i

|

e KRNt . . S
- ; - - B : 3 '-u
7) Row would you ensure radiograph hsve been vakon on Srecilic pipe weldgsy
' |
. . |
. Téontilficstion uhich hss beoen ertemmd on fillme andg scmekines drawings.
| . |
) On wolds requwiring J00% redlograph what 45 the mirimum rumser of shaolg
reguired on 3" dipmeter plpa?
i

t

3

f
f
|

|

PIPEFBOL/06. 12, 87
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foew should dimensionsal checks bm mads on fabricated spool rlece? (
: I

- Jack stands, V-Dlocks, or other methods Cf supporting spool pieces in

2 lovel pesiticn N

e Vs

14

W,
Wt

10) Wwhat are sbme of the precauticns which showid be taken when:welding Piping
4
«

materials of alloy material such as 1 1/4 chreoa, chroma, eteg. 7

| . .
~ PrEheig, interpass temperature ard poetwslad hest treatment
requi Sments are to be complied with, , :
I

11)  vhat infor%ation Bhould ha contained in a radicgrarh of a pipe weld? j/*

- Fcnetrémeter, joint numbar, welder SYmool, ISO mumber,
| r ,
}

12) What is mefnt by double wall radiography techricque?

Source is offset gpproximstely 5 - 35 decrees’ frum perpendlcular
(Gepending on diameter) with film locatsd on O D, at far well - Us
on small bore and larger bore with Nno acecess to Znmside,

i

[
L2
~—

i
What type of system chowld the Inspecter use 7o
agsigned 311 time to shop inspection of €atric

: i
- Use I5CS - marked ISOS thowing location of N-ravs, erc.  1n adaitibn,

separate records should be maintainsd of welders perfoymance showljg
numberiof Y-ravs, repalre, etec.

|

i
¢

PIPEFBQL/08, 12, 87
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- of valves?

- API 853, Valvae Incpacticon and tess,
- ~AFI 559, teel Plug Vaelwves,
- AFI €00, Btoo; Gate Valves.

- APT SO4, Ductile Iren Cate valves.
- MSS gP-55 (Vigum) Inspacticn of Casting).
- AFT 5|D’ Pivelins Valvas,

22Y Wnlch apr speolfication governs valve hydrostatic tesc preagures?

|
f
- API 598,
x'
3] Wnat pressire tests are required on gate valvas; o
!

- SECTION F

~ 1) wnich API !Specificarions apply to the fabricaticn, inspection and tes

e

|
-

i
|
i

i
|
|
|

ES

!

o R At

15

; . : i
- Shell! or bedy, Yoxr Presgure seat test arg backseat test {(nigh prﬁssu:e

clesure test - only if spacified in order).
i

= !
4)' For tha loy PIessurs seat test what test medium is wed?
i

- Alr er inert ges,

f'
5)  Should the!shell test ne dene after the valve ig rainzed?

- No, 1

;

BT What pasition is the gate in, during the shell tests ./

- PaCtislly clesed.
N |
;

(7P ¥nat position is the gets in, durdng the hucrtont westr o/

- Fully cren,

8) I the packing glard to b tight during tho backscas tesc?

- Moo the packing glard is *o be lome.
FERete 28 A,
e @ Ie leaksge permitiesd tn the backseat test? v
- I:O. o N

i

VALVESQF/26. 11, 87
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| SECTION F
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10} What ig t.hg. purpase of the backseat test?
{ .
- To fac*litate replacenmpt of tha stem packing witheut mm\ring the
valve u*cm Bervica, » T k »
; C I //(;ﬁA ‘M
| e 7
117 What test rr»diur*s oon bo wed for the shell, backseat arg hich pressure
closure tests? ' ]
- Alr, inert gas, xerceene or water (amy liguids with a vist.osity n.ol
highar ithan water can b usod), J
12) At what preseu.r:e is the low pressure test dens? |/ 2
- &0 to ‘oo Psig (4,1 to 6. § bar). :
i ' ’ R .
} M(C PN
13) Descrihs the procedure for a low pressure seat test on a solid 4 wedge gate /s
valve. ; » : |
C"f‘t'ﬂ - PI‘&SBUI’E shall ke apolied Fuccessively to each sida of the closed ‘
. velva with tha other pida “pen to etmotphere to check for leakags of
the downstream side of the seat. |
14) Is it pemi%sible for a varder to lutricate wvalve geata pr ;or to testir}g? !
- Yes, t orly with a £ilm of oil not heavier than he“oeenm. . {
18)  ¥Wnot dees the term O, 5 snd Y mean; . }
| i
- Cutside, Screw and Voke. . ;
f : de sl .
18} hm:t parts Df A valva make up the "trim'? L aend a‘ .
| Tiae | A<a N i
- Stem bbdy pent surfacze, cete cest surface, hackscat Dushing. sten
H v*e g‘«lce A . -
g (g,;,zt%,c‘ Ao Lﬂ,f/o_ (;(/n(,(‘i)
b a “
17)  “hat flance finish ig stardard on steel cate vaives? . :
; !
- Serrated, o ‘ |
: /f/{;'qu
S 18} Is it permimgikle to use o geall ng corpourc for Lhe installc.f:_ion of e

threaded Sth ings?
i

- No (lig;ht Iubricant cnly),

t ‘<" i "v"ud'in‘- ALTD
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ARAMCO VENDOR INSPECTION EXAMINATION

PRESSURE VESSELS

1) What is NACE MR 01759
Answer: A NACE standard which refers to resistance of metallic materials to SSC in sour environments.

Nota:
NACE —National Association of Corrosion Engineers (USA)
Denumirea standardului- Sulfide Stress Cracking (SSC) Resistant Materials for Oilfield Equipment.
Sour environment- este definit (si) prin factorii care infl. SSC: (fad:orr w :e»\cmj Sec)
-compoz. ch., rezist._ trat termic, microstructura.
-concentr. in ioni de hidrogen (pH) a mediulur;
-conc. si pres. totala a H2S (Hydrogen Sulfide):
-Starea de tensiunj (total tensile stress —actual and remanent):
-temp.
-time
SSC ~brittle failure by cracking under combined action of
-tensile stress
-Corrosion in presence of water - H2S.

2) What is hardness requirement for sour service acc to NACE MR 0175 2
A: 22 HRC (this is the main req)

3) What is the other main req. of NACE MR 0175 2
A: HIC Test (determinarea rezistentei la coroziunea H2: HIC = Hvdrogen Induced Cracking)

P

4) Could a vessel be hydrotested after internal/external painting ? Nt

A: Yes, but the purchaser must be awarred that paint can mask: the leakage ?U’H €> A T J‘;ec_f o Vo
(e cam pe dos. dar am gasit asta in ASME) allrw " Vs

The term Inspector refer to: a) National Board Registered Inspector; b) Manufacturer’s inspector; ¢) Client’s
inspector; d) ASME Inspector.
A:d; (acc. to ASME Code)

L .. .. Iheaus ‘
(Nota: in specificatiile Aramco, “Inspector nseamna Aramco Inspector. In ASME, National Board Reg.

Inspector este numit “Authorized Inspector” )

What means letters/numbers “RT 1" on the nameplate °
A: Fully radiographied (1004 of weld seams)

5) If Authorized Inspector (Al) accepts a deviation from the Code, is there any action required from third party -

inspector (TPI)?
A (I presume the following: TPl must evaluate and can accept/reject the deviation, in the name of Client).

(Note:
-Al is employed by Manufacturer for equipment requiring ASME [ Stamp;

-TPLis employed by Client/Cumparater),



6) Should all pressure vessels be hydrotested acc To ASMNE VI Div |2
A: No. (some are pneumatically tested)

8) How is test pressure calculated ?
Al 1.3 x MAWP, corrected by ratio of S at test temperature by S at design temp
(conf ASME 2001 MAWP-max allowable working press; MAWP se inlocuigste cy Design Pressure,
daca nu se cere calcularea lui L\"IAW’{’), , d Meplicey ’{7
i HAYDP ca Coolinbioo o e IVC:‘Z Hare d
9) Is PWHT performed afier hydrotest »
A: No

10) Name two items/attributes which are marked on a plate for pressure vessel
A: Material (Grade, type), Heat No.

-flange (type, size. rating, grade), if flange already welded to pipe;

-fit up geometry (root face, root €ap, bevel angle):

-fit up cleaning;

-nozzle projection (distance from flange face to vessel axis’shell) (taking into account the predicted
shrinkage during welding);

-nozzle straightness or angle (flange face missalignement ).

-orientation of the nozzle neck longitudinal weld seam =if not pipe;

-if reinforcing pad required, it will be possible to be installed after neck welding?

14) When a contractor, other than the vessel Manufacturer, supplies a part of 3 vessel, what is required.
A Partial Manufacturer Data Report (Partial MDR)

MECHANICAL



12) What is a WPS, PQR, WPQ 2
A: see ASME IX, QW-200, 300 (and QW-492 ~Definitions)

13) What extra attention is paied for Low Hydrogen electrodes 2
A: Storage/handling conditions to avoid humidity contamination
(trebuie evitata absorbtia de H, (H20) in invelisul electrozilor —heated portable ovens/quivers).

14) What the acronyms GTAW. SMAW, GMAW, SAW. FCAW stands for ? Explain the basic process.

A:see ASME IX, QW-416. 492
(GTAW=TIG; SMAW=sudura manuala; GMAW=MIG: SAW=sub strat de flux; FCAW=__ fluxul in

interiorul sirmei tubulare)

15) What is Interpass Temperature ?
A: Temp intre straturile successive de sudura —temp stratului depus, cind vine urmatorul strat.

16) Why is pre-heating important for welding alloy steels ?
A:...avoid grain/components transformation.

17) What is the purpose of PWHT 2
A: Stress releaving

18) Which is P-No. for SA 516 Gr. 70, acc to ASME 1X ?
A: P 1 (see QW/QB-422). A/SA 516 este un otel carbon obisnuit (OL).

19) What is thermal expansion: a)....... b) increasing of volume due to heating input; ¢). . .- d).....
A:b

20) Why the cracks appear: a) because the heating while welding; b) because of cooling after welding; c)......
A:

21)How welding stresses are relieved: a) heating and quenching the welds: b) heating at a designed temperature

and controlled cooling; ¢) drilling holes in weld seam: d) .
A:

22) Which are the main three attributes mentioned on a Tensile Test Repoit ?
A: Yield Strength, Tensile Strength, Elongation,

23)RT is the most suitable NDT method for detecting the edge wall lack of fusion.
A: TRUE/FALSE.

24) Which is the most appropriate method for detecting laminations on bevel edge 7 a) RT. b) PT; ¢) both: d)

none.
A PT (de fapt specificatiile cer MT, dar si PT e bun)

25) Name three methods for the transfer of filler material for GMAW
A: Short-circuiting transfer method: globular (droplet) transfer; spray transfer.

26) Describe the position “3G™ .
A: Vertical butt weld (cap la cap, verticala), see 1X. 0OW-461 2



27) When a welder is qualified for position 3G, in which positions can he weld ?
A:
28) What is joint efficiency 2
A: Joint coefficient, determined by joint type and extend of weld control (100% RT, spot randomly, etc.)

(Coeficient de sudura).

29) Which are the most 3 suitable groove geometries for SAW ?
AV U T

30) For PT fluorescent, MT fluorescent and Leak Test is used ultraviolet light. A:TRUE.

31) For inspection of stainless steel strip lining is used: a) RT; b} MT; ¢) both; d) none.
A:d (itis PT ~Liquid Penetrant)

VALVES AND FITTINGS

12) What is the required position of a gate during the shell test
A

13) Which standard indicates the allowable leakage for Control Valves °
A:

14) Which standard deals with Reljef Valves ?
A:

15) Why the closure test is performed for both sides of wedge ?
A:

16) Name three types of wedges.
Al APT too- "E gy

17) The backseat test is performed for Gate Valves, Buttertly Valves and Check Valves.
A: TRUE/FALSE.

18) What you check for dimensional inspection on a Valve?
A:

19) Name three types of flanges.
A:

20) What is marked on a butt-end fitting (name 2 items)
A



