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7)
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ARAMCO VENDOR INSPECTION EXAMINATION

MECHANICAL

What is a WPS, PQR, WP()?

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

€)  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 f

¢ —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?



13)

30)
31)
32)

L)

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 1s “Interpass Temperature”

Why s 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 X"

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; ¢) 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; ¢) both: d) None



Aramco Vender Inspection Examination

Mechanical

I} Whatisa WPS. pgr. and wps”

WPS: welding procedure specification. This is q w ritten procedure, which states cssential
and some non- cssential variables on g spectfic job.

POR: 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-essential variables?

Essential variables: changes bevond the limitation of the pqr are essential variables. shalj
require the requalification of procedure.

Non- Essential variables: changes with in the Inmitation of Pqr is not require
requalification of procedure.

3)  What is the defination of the pre heating”

The application of the hcat to the base metal immediately before the elding is pre
heating.

4)  Why is inter pass temp control required when welding of austenitic stainless stee]?

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

h
S

List five items that You would expect to find jn a material test certificate?

a)  Manufactures name.

b) Purchase order no.

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

¢} Chemical test

£} Heat no.

g} Lot no.

6)  What is carbon equivalent and what is jts important in regards to w elding?

CE=C+(Mn S +(Cr+ Mo+V) + (Ni + Cu)
O 5 |5
Cheniical analysis mav be obtained from:

- Mill test certificate 2.tvpical production chenustry




7)

8)

9)

Low Hydrogen clectrodes are to be maintamed in .

a) - their rescaled contamer
b) - Electrode holder with an open hd.

@ ~-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 oncs”

TRUE/FALSE

10)

[N

What the acronyms GTAW/FCAW/SMAW/GMAW/SAW, Stand for?
GTAW: Gas tungsten arc welding,

FCAW: Flux cored are welding

SMAW: shielded metal arc welding.

SAW: submerged arc welding.

GMAW: gas metal arc welding.

Nanie the three basic steps to be checked before start welding?

1) Edge preparation and cleanncss.
2) Consumablcq
3} Welder qualification
4y Pre heat (if required).

What is most important to check before start weldmg of clad material®
NQ@I“\@Y Condi}w(}n

Prcheating.

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

Joint from one side”

DFCAW  2)GTAW  3)SAW HOMAW

[4) What is intcr-pass temperature”?

(=)



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

[5) Why is pre heating important for welding alloy steels?
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 climinate 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 hvdrogen clectrodes?

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

20) Why the crack appears”

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

21) How welding stress is relieved?
a) Heating and quenching the weld.
@) 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”

I) elongation

2) ultimate stress

3) wvicld stress

4) gross section arca.

24) RT is the most suitable NDT mothod for detecting the edge wall lack of fusion?
TRUE /FALSE.
25) Why are the bevel edges controlled before w clding?

To increase the joint ¢fficiency and to climinate the weld defeets

26) Which is the most appropriate method for detecting famination on beyvel edge?

P



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

27) Name three methods for the transfer of filler material for GMAW®™
) GLOBULAR  2)SPRAY 3)DROPLET 4)DIP.

28) Describe the position "3G™.

3 G is the position groove weld on the platc in vertical direction: 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. & 53G. |
30) Name four types of joints”
1) Butt-joint 2)T-joint 3)lap-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 eroove 3)double v groove.
£ g g g £
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j

13 What is the &ifforence between & consurahle insert and & backing ringjin
regard to.pipe fabrication?
i , |
- E ceonsumable insert, sriter welding, becomes sn integral part of Lie
weld, ia backing ring coes nok, !

; /

h

2} Wny ere vdnt hales put in reinforcement pads? '
- To prq’vide venting during welding and heut treating sperationg e ’L Lo
ravezl leaksge in the weld batwaen the branch arnd mein oun of thu;T
pipe. | f
3) Does ANSI 31,3 permit peening on both the roct and cover passes?
- Peenir';g i not penmitted on the Toot or cover passes. ‘

!

- ¢)  Vhat are come ways of visually 1dentifying piping materiz! on the snop
floor? I ;

foe

: i
- Colcr icode, ptamring.

! : .
51 Wnat is one of tho coriows faults with the vse of MG or MG weiding of
Pipe joints particularly in out of poaition welding?

! : . s ~
- Proper weld bevel, root gap, bore alignment, Kecr Fusuion- &
: Gt Femg 209700
|
i ; e i
7) How wouwld 'you ensure radiograph have been takon on specific pipe welcha}?
: i
! '
~ . Iderntification vhich hsg been entesnd on £ilms and screbtimes d_rakjnqs_
|

' . ‘. . .
O wolds reguiring J00% rediograph what 46 the minimum nurber ol shot
required c?n 3" dimmeter plpe?

o

- . !
|

|

|
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) How should dimensionsl checks be rmade on fabricsted gpoc:

a lovel positicn
|

i

= Jack stends, v-hlosks,

Cr other motheods of SUrporting

e V4w
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clece?

spool pieces in

f

i10) Wnhat are sbme of the precautions vhioh should ke taken when welding pil ing
materialg of alloy materia) such &s 1 1,4 chrora, § chromae, etc, 7 .

!
=  Preheat, interpass

requi Bmants are to

!

temperature mnd pos
be complied with,

11)  vhat infor;Liation 8hould k= contained in a radiograph of a

i

- Penetrdmeter, joint n

|

wrhar, welder symool, IS0 number,

12) What is mednt by doublae wall radiography techrdque?

- Source is offset approximately 5 -
(depending on dlmmeter) with film 1
on small bore and larger bore with

i

13) Wnat type of Bystem gh

agsigned fUll time +o shop

- Use IS - marked ISOS showing location of S-rays, ercc.

separate records shoul@ be maintained of welderg parfo

t

number of X-rays,

|
|
|
|
!
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|

15 degrees from perpendicular

NS access to inside,

ouwld the Inspector use for recerd ke
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1) of what do:.s Pipe inspection at thg rill corsise?

- Hyd:m&:atic taste, non-dagtructyve tasts, dastructive tests, surface
visusliinspaction, direnslonal inspection, marxing, 5(,7‘/'—0(7 7
L4207

y
2} What is“in?luded in a dimersional inspection of s length of pipe?

R
- Lengrh) diameter, val} thiciness, end weld creo.
. I .

: e
3} Doaz a pip¢ mill hyd:oetatica.lly tert aach length of Pipa or are V4
hydrcxatatip tests done on a random basis?

- Each lérzgth ia tested.
i

!

4) Do the ASTY Standards requirs pioe to ba welghed?

C\:L}'J: f
- Yes. . |
: ]
; v/'
3) ¥hat. 15 the PUrpcse of s flattenirg testy °
=~ Tha firat step of 2 flettening test fs a teést for ductility. The
secondi’step 18 a test for soundness.
; _
&)  How is a flattening test performed on pipe? °
- 2 sarple piece of plpe not less than 2 1/2% (63,5 rm) ip lerngth is
flattensd colgd botween parallel vlates.
7} What is losked for during the £ step of a flatzoning test? /
~ That no crucks or breaks occour in the sarple pricr to a gpecific ;
dimongdicn baing reachod botween the parsllel platey. The subject i
dirmensicn i6 determined according to a sbtnpdscd formoela. }
8)  Of what doss the secord step of a flatisning test consigt? g {
o - The flattening ie contdnuead until the sarple break or the opposite’
St walls of the tube mest,

PIPEQK,/08. 12, 87 -
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9) Wnat imperfecticns in tha S&mLlo would causa the seseng Step of the 1; g

flattening tast to b3 rojectess

axl
-

- Ex—iaen#e of laminated of WiSound materip] o in:or..plete.w:sld.
—— T TR

)
i

. . ! .
i0)  Pescrire 3 revenrgg flatten.ing tast sn pm weldad tung - WhAL resultg ’w’DL{{ld
Cause the test to no rejectedry !

- A sectinn of tubing i3 split longitudinally 50 degrees c¢n each side of
the weld ang the sample opened amg flattened with the w2ld at the I

point 8f mased mum bend.  There ghall be np evidence of cracks, lack of
Penetraticon or Overlaps resulting from flash removal in the weld, |

11) Deseribe af flaring test ang its reguirements, | l

=~ A rection of tuns chall stand boiny flared wie g tool having a 60 !
degree: included angle until ¢he tubs at the mouth of the flare hasi
been expsndad to o speelifiad Percentage wisthous Cracking or showin,g
=, flaws. - . ;
G al
Leng nexle ;T@m«y%t_,

12) What ig flange test and what resulits arg required 7

- A esactien of tuba ghall e capablo of having & flange turnegd over at gz
Tight &nglg to the body of the tube without cracking o= Ehoiing £1hws.
; .'
73] What information shoulg b starped on a buttwelg fitting?

- Manufacturer g ame or trade mark, schedule numbers or nomingl wall
thiciodes, sire ana Lype of mater{si.

i
I
AT vhat depeh does an imperfacticn bacoma irjuricus to oa buttweld fiztling?

14)
; |
- Wnen it ig in BXCEEE Of 12 1/4 percone °f the remire’ waij thi ci;m‘:}és
Cr when it ERcreaches on the mindum wall thickress. |
i
| 5
15)  whst ron-destrverivg aramination would YOU ®mxoect to have reon performed

cn
on a 26" dierreter welded elhes?

FIPECK/08. 12. 87 .
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!
16} wnat Arehsions should pa checked when inspecting a ralsed face weldj
neck flan?e?

- Outniée dismstan;; insidan ddametes; wall thickness; flénge thickn 58;
helght aof ralsed face; length through the hub: bale clrcle diamet ;
bolt hele Slamster, ’

17)  What 1g the purpesg oF EPCt or hack facing on flange bolt holes? {

T Ensuréd a PIUPer seating surface for the washer or nut,

! .
! :
18) How shoulc‘i & BOCket wald flange be pet up fer weiding to a Pipe?
| j j

- So as ;to maintain srprovimately a 1,/1g¢ gap bstwsen the face of the

Bipe ard the imner lip of the flangs aNST 31, 3},
16) Can a sem) wold ba considared as alding a strength to g threaded Soints +~
& - Mo, (3NST 31, 3),
20) 1f th:eade?ﬁ Jointe are seal welded, what Percentage of the -‘tl“_reads nust be e
covered by the weldgp :
- 100% (AmST 31, 3)
|
| ;
21} Tf you were inspacting £lip on flanzes which weve TO be used in hydroden
service, what spenial fabricaticen tachnigus wowlg YOuU expact to ches

- Drﬁ,}léd hole (ﬁpph:.»:im&tely' 1/8") to vert Erace between I. D of flange
Aand 0, D of pipe,

, ;
i
|
|

|

FIPEQK,/08. 12. &
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Can a solig wedge gate be fehricated by welding?

s

- ren,

.

Aedeais

,5 b pllutok g

15 1t permiseinlo o Bupely gatse valves With elcts *ather than holcs/

¥

I ,

Can gate teats kg riads by depositing wela metal on the cate?
, :
|

tha pacr.ing glang?
- No [thes orly),

|
i
|
|
|
|
|
t

'
}: . }
: [
i
i
. i
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1) Wnich Bor ‘f\‘ﬁ))cificationa apply to the Zebricaticn, irspection and testing
of valves? . <

- APT 558, Valve Incpamotion and tes<,
- ~7I 539, Steel Plug Valves,

- AFL €00, Steal Gate Valvas,

- AFT 604, Ductile Iron Gate valvas

- M55 82-55 (Vigusl Inspaoticn of Casting).

- APL 6D, Pipelins Valvas,
!

2} Wnich APpI specification governs valve hydrostatic tese pressures? /

| :
i

- API 558,

|
3) Wnat pressure tents oxre required on gate valwvas? o
1

- Shell! or bxdy, low pressure cent test and backsext test (high prdssure
closure test - only if spacified in order).

¢
)
1
!

4} For ths loi;ﬂ' pressure seat tost whst test medium is wseds v
- 2ir or inert ges.

|

5) Should thal shell test he dong after ths valve is paintedr ./

|
- No, {

|
6) Vnat pe;it:ion is the gate in, during the shell testo /

|
- Part.iélly closed.

I
]
!

7] What position ig the gate in, during the busksaut teat? o

§ the packing gland to be tight Suring the backseat test? o

2
b=t

- Fo, the packing glarmd i3 <o be loogs,
sie 2 f g
7
9) Tk leanase permitted on ths backseat test?

- No.

VALVESQF/26. 11, 87
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,  to Y
1C)  What ig th@ PUroase of the backswat test?
{ . .
-  To facilitate replacement of tha cram packing witheout remcving the
valve frem service. - : '
; [ ;c Je o e o, e
’ 7
1) Fnet test madiums can bo wned for the shall, beckseat arg high press S
clesure tests? 4 :
i :
- A%r; inert gas, kercgene or vater (eny liguids with a vieccsity noi
higher ;than water can e usod), : /
12} At what Pressure is the low pressure test donsy / f
- 60 to 100 psig (4,1 ¢o 6. g bary, ;
: LW (rc \9!;",‘\
. | v RN
13) Descrihbe the precedure for a lew pressure seat test on a solig redge gate 4
valve. | : e N;-
| : |
) - Pressure sha)l e soplied succeseively to ench side of the closea !
- valva Qith the other sida “pan to atmosphers to sheck for leakage of
the downstream pide of the sent. !
it
i P
14) Is it PermiBsible for a vardor to lutricate valve seatg priof to testiﬂg?,/
- Yes, bu['t only with a film of 0il not heavier than kercsens,
| .
|
15)  Wnat does the term O, S and Y rmean?
. !
{
!
- Outsiéei Screw and Yoxe. .
| A A | .
? / ettt
1€} What parts of a valvs make up the "trim'? La g A
7_ "aﬂ i /’Z/(—( 79 I ' e !
- étem, redy sent surface, cpte ceat surface, kackscot boshing. stem
nole guidg, . .
o Mos wge Ao L o (%mf{) |
: Y A | /
17) Wnat flange finish if stardard on ctsel cate valves? .
j
- Ser:ateﬁ. . -
: ADéLLD
s 28} Is it permiseible o vas 2 Becaling compourd for She installstion of 7

threaded seit rings?
i

- Mo (icht lubricant

i

cnly).

VALVESQF /26, 11, EL/'
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SECTION K

I PAGE 1 |
|

1) of what doas Pipe inspection st the mill consises

e

- Hydi*tx’z}:.atic tests, non-dastructiva tasts, destructive Testls, surfacg
visu.al; inspecticn, Eirmmraicnal inspaciion, markins, o ’
. - Lyene
7] |
2) What i inplufed in a dimensicnal inspection of 1 length cf:pipe? |

- I_ength i Aameter, wall thickness, end wald rrep.
S

h}*d*“cstati; tests done on a random rasis?
- Each szm;t.h is tested '

.
4} Do the ASTY Standaras Tezulrs pips to ba weighedr S

j

' |

3) Doag a pip% mill hyd:o.:tatically tert sach length of Pipae or are 4 /
|

l'

|

H

ToTEss |
. i

5)  Vnat ig thé PUPCse of 5 flattening testos /

i

] ‘

- The firpt gteps of a flatterning test {5 a Test for ductdlity.  The i
se::ond{step 15 a test for gourdness.

i
H

o

&) How is g fiatter_ing test perfermed on pipe?

9£)

- A sample piece of Pipe nct less than 2 /2" (83,3 mm) in length is

ﬂa*‘:ter}'@d cold betyeen varallel vlates.

|
|
|
’!
|

{
i _ ,1
. f - . . - . . g
7) What fg leoked for during the firms step of = Tlattorning test? ./ i
i
I

- Thet rno crocks or breaks occur in the sample pricr to a specific
dAmongdcn kaing resched betuees the parallel Dlates. e subdech
dirmensicn i6 determines eccomding to o stnmliecs formuls

-
|

&) Cf what doss the second step of a Ilattening tesr consist?
' - The flattening in continned until tha fample brenk or the oppcsite
S walls of tha tube mest,

FIPEQK/08. 12. 87 -
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ED wWhat irperfecticns 1in the samlo weulg cacse the second step of the g
flattening test to ke rojectedr - L]
‘ s
. ’
- =vidente of lamirated ©r whound materigl or incooplete weld, |
; — | |
10} Descrire af:gvarse fistterdng tast on A elded tuba - whay results uoﬁld
Cause the test to hy rejected? L
- A Bection of tubing is split longitudinaliy oo degrees cn each gide of
e tha weld and the sample opened and flattenesd with the wald at the
point of masdmum bapd, There shall e no evidence of cracks, lack of
Penetration or overlspg resulting from flesp removal in the weld,
11) Deseribe a' flaring test and its regulrements, i
= A rcection of tude shall stamg being flabed wit s tos) raving a 60
degres:included angle until the tubs at the mouth of the flare has;
Yol been expanded to a specified percentage wishout cracking or showlng
T flaws. - ’ ;
.’ : i ;é)
bong wecle | Amrge
'2) Wnst is a flange test and whas Tesults ere roguired 7 if“"b_“ =
- A cacticn of tube £hall »e capanle of having a flange turmed cver bt s
Y. maht angle to the bedy of the tube without cracking o ehowlng fllws. “
- 12) What information should e srasped on a buttweld fitting?
- Manufaétu:er § hare or trade mark, schedule nUDEr or nominal wa)l
thickrdss, size ang type of material, [I
i i
i4) i what fepth does an irperfzction baecoma injurious toc a buttweld fittfng?
- Wher it is in excess of 132 1/8 percent of the rominel well thickneés
Or whén it ersroaches on the mininmum wall thickness. f
|
:'_y) “vrl".at non-G
on oa &t g
- Padiograr
AN
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RIFE AND FIT7INGS
5 ‘ ,
(SECTICN K
. :PAGE 3
.’
~16}  wWnut dimehaiony should b checked when inspecting a reised facs walding
nack flan?a?
~ Cntmiﬁe diemeters; inside diametes; wall thickness; flenge thickn B5;
height of raiges face: length through the hub; balt circle dimmat c;
bolt hele damster. :
17} What ig ¢ha PUrpcse of spot or back facing on flange bolt holes? |
- Ensuré 8 proper peating surfacs for the washer or nut.
! | :
18) How shoulé & socket wald flange bs met Up for welding to a Dipa? }
- So as?to maintain spproximately a 1/16" gap batwesn the face of t?a
ripe ard the inner lip of the flange zNST 31. 3). i
5 !
19) Can a seal weld be corsidersd as edding a strength to a threaded joint? e
(3 - B (ANST 31, 3),

20) If threadda Joeinte arg geal welded, what percentage of the threads muit be
covernd by the weldy :

- 100% (AMSI 31, 3.
i

! J R ' +
2l) 7% yeu vere inspacting elip on flanges which were Te e used in h en
service, WRAT special fabricaticn techrique would you expact to check

- Drilled hole (sppreximately 1/8") to vent epece between I.D. of flanye
ard 0.0, of pipe. ‘
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() 5 | PIPE FARRICATION
i SECTTON I,
f
|

PAGE 1

|
|

1) What is the difference between a consumanlp insert znd a backing rirnglin
fegard to pipe fabrication?
I ,
- & consumabla insert, after welding, bacomes an integral- part of {he
weld, .a kacking ring dees not,

I
‘ '

<] Wny are vént holes PUt in reinforcerment pads? . :

——— ‘,AA_:‘)'___ e

reusai leaksge in the weld betwesn the brench ardd madn run of he
pipe. : '

| .
- 7o provide venting during welding ard heust treating cperations d.n:[( Lo

|
!
|
| |
3) Does 2NSI 31,3 pormit Peering on both the roct ang Cover passes? |

- Peening is not perritted on the root or CovVer passes.

4) What are come ways of vigually idantifyiﬁg riping material cn the snop
floor? i ;
N i

- Colericode, stamping. 0, oo 3

s

") Whnat io cre of tho corious faults with the vse of MIG or M0 weldin %I
l
j
i

0

Pipe joints perticularly in out of position welding?

|
= _Proper weld bevel, reot gap, bore alignment,
;,"'(*."-f“ .. ',_"_‘ . L. . ‘,A- .

7} How wotldd ysu ensure rocdiogrash have been Uakon Cn Speciiic pipe weldg?
’ i
!

SEib2] cation videl hss heen entermd on £llms ard scmetimea drawings.

[

192
8]
5

"ng 100% radiocraph what is tho Tirdmum nuwnber of sholg

-ds
quired on 3" &3ameter plpe?
i

[59]
H
oY
T
c}
Ind
o
'1‘
r 12

i
.'
f
I
|
|

i
i
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!
S} Heow should dimensionsl checks e made on fahricnted epocl plece?

-~ Jack skands, V-blocks, or other methods et sugporting spool pieces; in
=z lovel positicn ' ’ N
] . 4

| il
10} what are sbme of the pPrecauticns vhich should be )
raterials pf alloy materizl guch as 1 1/4 chroea, 5 chrome, ete. ?

requirements arae to be complied with,

i . .
- theié, interpass temperature and postwald hest treatment
i

11} Wnhat infon{rat'_ion should ke conteined in & radicgrarh of a pipe weld? f

- Ponetrameter, joint numbar, welder symncl, ISO number,
| -
1z) What ig meant by double wall radiography Cechri que?

Source | is offset approxinately 5 - 15 degrees from Perpendlcular

(Gepencing on diameter) with film located on O D. at Tar wall - Us
on small bore and larger bore with Mo aceess to inside.

i

i
i3) What type &f system showld the Inspecrer us

i

§

i

8| rscert keeping if }

agsigned 311 time to chop inspoction of €abr |

zted vipine? -
: )
- Use I50S - marked ISOS showing location of M-xavs, ecc,  In 2Adi Ll bn,
Separate records should be maintained cf welders paerfoirmance showl g
nun*ber}cf Y-rays, repalrT, etc.

'
¢
4
i
H

‘
i
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Gz, f VALVES
|
- ;
1) Fhich BRI specifications apply to tne fabricaticy,
- of valves?
- APT 598, Valva Incoaction ang test,
- 2PI 599, Steel Flug Valwves,
- AFI €00, Etoal Gate Valves.
- APT 504, Ductile Ircn Gate Valves.
- MSS 82-55 (Vigum) Inspacticn of Casding).
- APT E;D, Pipelins Valves.
- 2)  Wnich APr Jspeoification FOVerns valve hydrostatic tesr presg:ures?
| .
- API 5{98.
|
3}  Wnat pmessi‘u:e Tests are reguired on gate valvas? o
- Shellf or bedy, low pressure seat test and backse
closu?'re Test - only if spacified in order).
:‘
4} For tha lo;—.' Pressurs seat tast what tent madium 15 wsed? v
- Air cr inert ges,
{ 5) <chould the!chell test be denn after tha valve ig rairreds?
- No. !
BTN What position is the gate in, during the shell test?
- Pe:tiélly closed.
. !
)
7P ¥nat position is the $2te in, during the Luckoans west? o/
- ly cpen,
) Is the packing glard to be Tight during the hackscas
- 20 the packing glapd 1z +o be losse
Faesio 28 o,
t { - r
s ’g) I8 leaksce permitted cn tra backseat testr

- Mo,
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4

f
: b
[ ‘ G./‘S
:
|

? 4
10)  Whot ia the purpase of the backsess test?

f , .
- To facilitete veplacemapt of tha stem Facking witheoue remcving the
valve from service. : T . '
: - G (/(‘Z e e ) -
E f A | ! S

117 Wnat test mediums ean bo uped for the shall, backseat ard hiéh press s
closure tegts? . :

.

- Alr, ir?'erft: gas, keroceene or water (any liguids with a viecésity no
higher ithan water cen Do usod), ‘

|

12) At vhat pressure 15 the low pressure test done? ./

.
|
!
|
|

|
, .
© 80 to 100 psig (4,1 to 6. § nar). :
| Thok (s
13} Descrihe th:e procedure for a low pressure seat test on e solid wedgy gate /s
valve. I : T T
(‘. - Pressure shal) he spplied euccessively to ench sids of the closed i
velvs with tha cther sida Opan to etmoaphers to check for leakage @f
the downstream side of the seat. |
‘ j

-
>
e

Ig it pemﬂssible for a vander to lukricate walve seats prior to test;ir}g? %

i

- Yes, b‘:)'t only with a film of 0il not heaviesr than Xercsena, . {
15)  Wnat does the temm O, 5 snd Y moan; l
i !

- Outside, Screw and Yoke. :

f [ a .oL(

4
. N : ‘ " e
“1%) Wnet parts pf A valva make up the "trim" 7 L dens A
— ./~ ‘ =
T ae | Arla o K
- Stem, body seat surface, cste seat surface, rackseoat ustdng, sten
hele guida, 9 ‘

Lessge da diga £k
p “

) ~

i

:
i

s
v J

N 1B} Is it permissikle to use a sealing compound
threaded sezt rings?

= Mo (ight lubricsnt enly),
J
|
g7
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_SECTION p i
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; . sl
pfeeete
18) Can a gelig wedge gate ba fabhricated by walding?

-

- Yes.

1

:‘

l .
20)  Can gate :seat_c_; ba made by doponiting welg retal cn the gate? ~/
: 1:&&16@4/—"-1 l
’ QW\& :»,Q;Vlg/r g/& |

21} 15 1t psrmlsaib_o To Bupply gato valves with glets zather th.an holes jin /

the pac‘dhg gland?
- No (hrles only),

|
|
|
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FINAL EXAM (CLOSED)

Instructions:
Choose only one answer, which you think is most appropriate.
Use the attached answer sheet in answering the following questions.

1. Post weld heat treatment of vessel welds generally results in:

a Reduction in hardness

b Increase of tensile strength

C. Increase of both strength and ductility
d None of the above

2. A pressure vessel fabricated in 1960 was in service. It has been
decided to remove the top head and extend the height and
replace the dish head with a new one. The proposal is:

a. The proposal can be accepted for review by
authorised inspector
b. No modification is allowed on this vessel
C. A pressure vessel engineer should be
consulted for approval
d. None of the above
3. Vessels that are known to have a remaining life of over

years or that are protected against external
corrosion need not have insulation removed for the periodic
external inspection.

a. 10
b. 15
C. 5
d. 20
4, After an inspection interval is completed and if calculations

indicate that an inaccurate rate of corrosion has been assumed
initially, how do you determine the corrosion rate for the next
inspection period?

a. eck the original calculations to find out what the
error is in the original assumption.

b. Unless the corrosion rate is changed by Jurisdiction, the
initial rates shall be used.

C. The corrosion rate shall be adjusted to agree with the

actual rate found.
d. Call in a corrosion specialist

9/18/2007 10:54:58 AM / NCD



FINAL EXAM (CLOSED)

If a vessel is made up of unknown materials and
computations must be made to determine the MAWP what
can the inspector or the vessel engineer do to establish the
MAWP?

a. The lowest grade material and highest joint efficiency in the
applicable code may be assumed for calculations.

b. Assume MOC as SA 283 Gr. C and joint efficiency = 0.7

C. The vessel made of the unknown material must be removed
from service and vessel of known material must be installed.

d. The vessel of unknown material shall be subjected to
hydrostatic tests while having strain gages on it to determine
its yield strength and thus allowable stress.

RBI assessment can be used to alter the inspection
strategy provided:

The degradation methods are identified and evaluated
The RBI is fully documented.

A third party conducts the RBI

Both A and B above

on0oo

What climatic area may require a very active program for
corrosion under insulation?

a. Cooler dry locations.

b. Very cold locations with year round temperature less than
25°F

C. Warmer, wet locations

d. Warmer dry locations

Soil-to-air (S/A) interfaces for partially buried vessels are a
location where localized corrosion may take place. If the buried
part is excavated for inspection, how deep should the excavation
be to determine if there is hidden damage?

a. 12 to 18 inches
b. 6 to 12 inches
C. 12 to 24 inches
d. 6 to 18 inches

2 Common way to minimize temper embrittlement is to limit
')’ factor for weld metal.

a.
b. ‘X' factor for base metal.
C. '} factor for base & ‘X’ factor for weld metal.

9/18/2007 10:54:58 AM / NCD



10.

11.

12.

13.

14.

FINAL EXAM (CLOSED)

d. ‘X’ factor for base &'}’ factor for weld metal

The minimum hydro test temperature for in-service vessel of 2”
thickness is:

a. MDMT+10°F
b. MDMT+30°F
C. MDMT+ 0°C
d. MDMT+ 0°C

“Clam shell” type crack failure having concentric rings called
“beach marks” showing “waves” of crack propagation is typically
the description of

Fatigue cracks.

Creep cracks.

Stress corrosion cracks.
Hydrogen induced cracks.

ap oo

Minimum Design thickness for a vessel shell is 10 mm. Following
four plates were received with actual thickness equal to: 10.2
mm, 9.7mm, 10.3mm, and 9.6 mm. As per ASME Sec. VIII
Div.1, how many plates will you release for vessel fabrication?

a 1
b. 2
C. 3
d All 4

What type of repairs and procedures may the inspector give
prior general authorisation to continue (provided the inspector is
satisfied with the competency of the repair organization)?

Major repairs and minor procedures
Limited or routine repairs

Major alterations and re-ratings
Minor re-ratings and alterations

00 oW

A vessel in service has different zones of corrosion. The next
inspection frequency will be decided by:

Zone with highest rate of corrosion

Zone with lowest remaining life

Average rate of corrosion shall be taken into consideration
Average remaining life of the vessel shall be considered

Qo0 oo

F:\API-510-final-Update-OctOB\APT 510. Final Exams\API_510_PC__Final_Exam_Ciosed.doc
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15.

16.

17.

18.

19.

20.

FINAL EXAM (CLOSED)

Resistance to sulphidation is generally achieved by

a. Upgrading to higher nickel alloys
b. Upgrading to higher chromium alloys

C. Upgrading to higher copper based alloys
d. All of the above.

Characteristic SCC in Austenitic S.S. generally will be

a. Transgranular, branching and aggravated by increasing
temperature
b. Intergranular and unidirectional (straight) and aggravated

al low temperature
C. Independent of chloride content
d. None of the above

In planning for an internal inspection of a vertical vessel that has
acidic corrodents, what type of corrosion would you expect to
find on the vessel shell from inside?

Hydrogen blistering near liquid level
Hydrogen blistering on top dished head
Hydrogen blistering near the bottom of vessel
None of above

00 oo

H,S is in sour crude is more harmful in presence of:

a. Oxygen

b. Water (i.e., Wet H,S)
C. Sulphur

d. a and ¢ above

The leak tightness of the relief valves is tested on the test block
at a pressure equal to:

Same as set pressure
90% of the set pressure
Same as reseat pressure
None of the above

o0 oo

The principal reason for inspecting a pressure relief device is to
determine:

F\APL-510-final-Update-OctO6\APT 510. Final Exams\API_510_PC__ Final_Exam_Closed.doc
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b.
C.
d.

FINAL EXAM (CLOSED)

Condition of pressure relief device and if it is functioning
properly

The remaining life of pressure relief device.

The spring coil diameter.

The body thickness.

21.  Which of the following tests must be conducted on a valve as
soon as it has been received in the shop for inspection?

a
b
C.
d

Visual inspection
Hydrotesting of valve body
Radiographic testing
Check set-pressure

22. API 576 does not address:

a.
b.
C.

d.

23. For vessels which are supported on concrete saddles and
working in an area where the humidity is high which areas on

Valve testing on test benches in shop

Application of rupture discs

Training requirements for mechanics involved in
inspection and repair of pressure relieving devices
All of the above

them are typically susceptible to external corrosion?

a.
b.

C.
d.

24. Inspection records contain the following information for a TML
on a dished head. (Thk. in inches) On the basis of this

At the anchor bolts in the foundation

At the Points of contact of the metal surface with the
concrete

All of the above

None of the above

information, the long-term corrosion rate for the location is:

Thickness Year
0.500 0
0.425 5
0.400 10

1 % mils per year
5 mils per year

9/18/2007 10:54:58 AM / NCD



25.

26.

27.

28.

FINAL EXAM (CLOSED)

C. 10 mils per year
d. 100 mils per year

A certain C. S. vessel which required impact testing was required
to have PWHT initially according to code requirement. After 10
years when repaired by welding PWHT is to be carried out.
Performing PWHT is found to be impracticable. Which of the
following is relevant (as per API-510)?

a. PWHT may be exempted, if proper NDE is carried out.

b.  Carry out temper-bead welding as alternative to PWHT.

c.  Carry out both hydro-testing and pneumatic testing in lieu
of the PWHT.

d. Carry out preheating to minimum 200°F

A cylindrical shell with thickness = 4.0”, ID=96", S=17100 and
E=0.85 and C. A. = 1/8"” showed metal loss of 1/4” within the
areas lying 8” on either side of the longitudinal welds. You
analysis of situation is:

a. Recalculate shell thickness “t'minimum considering E=1.0

b. The thinned area is on or within weld area hence (a)
above can not be adopted

C. Prepare repair procedure and restore the metal loss as per
API -510

d. b and c above

Materials used for making repair by welding in carbon steel
vessels shall have the following limitations?

a. They shall meet the requirements stipulated in NACE
Standard.

b. The carbon content shall not be over 0.35%

C. Welding repair shall be done by using only the GTAW
process

d. All of the above

For non-continuous corrosive service with remaining life 25
years, external inspection shall be performed not later than:

a. 10 years

b. 12.5 years

C. 5 years

d. None of above

9/18/2007 10:54:58 AM / NCD



29.

30.

31.

32.

FINAL EXAM (CLOSED)

An ellipsoidal head has an internal diameter of 76 inches and
depth of 21 inches (including a straight face dimension of 2
inches). What should its spherical (crown) radius be?

a. 76.9 inches
b. 15.6 inches
C 68.4 inches
d All of the above

For carrying out temper - bead welding technique in lieu of
PWHT, apart from other requirements, which of the following is
acceptable?

a. The root and final pass of weld shall be radiographed.

b. Weld metal shall be deposited for second pass while the
first pass below the second pass is still not cooled down
and its cooling rate is retarded due to the heat of second
pass.

C. After depositing each layers of the weld, the weld
shall be PT checked.

d. Both b and ¢

Calculate the remaining life and external insp. interval of a
vessel given the following data:

Actual thickness = 0.955 inch

Minimum thickness required = 0.759 inch

Thickness at previous inspection 5 years prior to present
inspection = 1.025 inch

20 years, 10 years
14 years, Syears

28 years, 10 years
None of the above

Qa0 oo

As per API 510, the organization who carry out PRV repair,
testing has to be:

a. Needs to be a certified company to perform all repair work
in accordance to ASME.

b. Needs to have have documented quality control procedure

C. Needs to have qualified personnel to carry out the job

within scope of repair
d. Only b and c above

FI\API-510-final-Update-OctO6\APT 510. Final Exams\API_510_PC__ Final_Exam_Closed.doc
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33.

34.

35.

36.

37.

FINAL EXAM (CLOSED)

A vessel which was inspected six years ago and had shell
thickness = 0.870”. As on today the thickness as reported by
filed inspection is 0.786. What was the corrosion rate over last
SiX years?

a. 10 mpy
b. 12 mpy
C. 14 mpy
d. none of above

If the vessel in above question has minimum permissible
thickness = 0.618"” for the present design conditions. What will
be estimated remaining life of the vessel if corrosion rate
remains same?

a. 10 years
b. 12 years
C. 14 years
d. None of above

For a vessel, remaining life is estimated as 22 years from now,
next planned internal and external inspection shall not be later
than:

11 Years, 5 Years
10 Years, 5 Years
5 Years, 5 Years

None of the above

Q0o ow

What is the maximum defect permitted on the convex surface of
a welder qualification bend test after bending?

a. Ya inch
b. 1/8 inch
C. 1/16 inch
d. 3/16 inch

Certification of contaminants shall be obtained for all PT
materials used on:

Carbon steels

Ferritic stainless steels
Austenitic stainless steels
None of the above

o0 oo
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38.

39.

40.

FINAL EXAM (CLOSED)

The scope of the ASME Boiler and Pressure Vessel, Code, Section
V includes:

a. NDE acceptance criteria

b. How to perform NDE to achieve a desired result

C. Where to do NDE (i.e. what welds to examine)

d. All of above.

For Ammeter calibration for magnetizing equipment, the
allowable tolerance is:

a. +5%

b. +10%
C. +15%
d. +20%

Which of the following are commonly preferred to know the
process side degradation of pressure vessels?

On -stream inspection.

Internal inspection

External inspection as alternative to internal inspection
Any of above is OK

0o oo

41. For MT examination by Prod technique the magnetizing current

42,

43.

required depends on:

Prod Spacing

Thickness of item under Inspection
a & b above

None of above

000w

While deciding the governing thickness for crown portion for
corroded 2:1 ellipsoidal head, API 510 stipulates that & crown
thickness shall be calculated:

a. According to relevant ellipsoidal dished head formula

b. According to code formula for spherical heads with head
radius equal to 0.9 D, where D is shell dia meter.

C. Thickness of crown shall be same as knuckle thickness.

d. None of the above

For a vertical column, Int. dia. = 48" and height (T-T) = 80ft,
The vessel MAWP is 60 psi. Minimum vessel part MAWP for
bottom dished head (2:1 Ellip type) shall be:

FI\API-510-final-Update-OctO6\APL 510. Final Exams\APL_510_PC__Final_fxam _Closed.doc
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44,

45.

46,

47.

48.

a.
b.
C.
d.

FINAL EXAM (CLOSED)

94.6 psi
82.8 psi
95.5 psi
None of above

How is hammer testing utilized?

a.
b.

C.

d.

As a preliminary survey for thinned areas

As a independent test method for which ASNT Certification
in NDT is available

As a important tool in the hands of the Authorized
inspection only

To carry out Carpy impact test

Which of the following represent grouping of weld-metals

in ASME IX?

a. P - Nos.

b. F - Nos.

C. S - Nos.

d. A - Nos.

Which is/are advantage of magnetic particle testing over

penetrant testing?

a.

b.
C.
d.

It can detect surface discontinuities with foreign material
imbedded in them.

It is faster on individual parts.

It can detect near-surface discontinuities.

All of the above

Double wall Double image technique is used for the radiography

of:

on oo

Plate welds

Tubular products with outer diameter less than 3.5 inch
Large pipes with outer diameter 200 mm and above
Heavy castings

As per ASME Sec. VIII Div. 1, if permanent deformation is
observed due to over pressure during hydrotesting:

a.

The inspector should ask for re-test using proper test

pressure and new pressure gauges.

FI\API-510-final-Update-OctO6\APT 510. Final Exams\APL_510_PC__ Final_Exam_Closed.doc
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49.

50.

51.

52.

53.

d.

FINAL EXAM (CLOSED)

Follow-up the hydro-testing by a pneumatic test at proper
pressure, taking suitable precautions as given in code

The inspector may ask for providing additional stiffening
rings around vessel and carry out re-hydro test at proper
test pressure.

The inspector may reject the vessel.

The size of a properly deposited equal fillet weld is shown as 10
mm. The throat dimension for this weld will be approximately:

a.
b.
C.
d.

10 mm
8 mm
7 mm
9 mm

If any setting is noticed on a vessel, which of the following
should be done:

a.

b.

C.
d.

Conduct RT after 48 hours of observing the defective
condition

Nozzles and adjacent shell areas should be inspected for
distortion and cracking

Use acoustic emission monitoring

All of the above

Identify the correct statement (s)

a. SSC is aggravated due to wet H,S

b. Hydrogen blistering may occur on I.D, O.D, or any where
within wall thickness of the pressure vessel.

C. High hardness & High strength steels are more likely to
undergo damage due to SCC compared to low strength/
low hardness steels

d. All of the above are correct statements

Cracks and laminations look similar from surface however,

generally:

a. Cracks run normal to vessels surfaces

b. Lamination runs slant or parallel to surface

C. a and b above

d. None of above

High temperature hydrogen attack is typically due to

a.
b.

Methane gas formation
Wet H,S formation
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54.

55.

56.

c.
d.

The nonmetallic coating disbonding in a vessel can be better

FINAL EXAM (CLOSED)

Temper embrittlement
Presence of molybdenum in alloy steels.

detected by:

a.
b.
C
d

Eddy current testing
Holiday detection
Ultrasonic testing
Acoustic emission testing

External inspection of a pressure vessel starts with:

a
b.
C.
d
Before carrying out an inter service inspection on a vessel put
in-service for quite some time what the inspector should do first?

a0 oo

Ladder, stairs, walkway and platforms of the vessel
Insulation, skirt and foundation
The external surfaces, of vessel
Dimensional check of the vessel

Check the material in which it is constructed.
Check the permanent file of the vessel.

Check the progressive history file of the vessel.
Check the original thickness report.
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FINAL EXAM (CLOSED)
Answer Key

Q. ANS. REFERENCE Q. NS. REFERENCE

1 A General Knowledge 29 C API 510, 5.7 (e)

2 C API 510, 7.1.1 30 B API 510, 3.19

3 A API 510, 6.3 31 B API 510, 6.3, 6.4

4 C API 510, 6.4 32 D API-510 6.6

5 B API 510, 6.7 33 C API 510, 6.4

6 D API 510, 6.2 34 B API 510, 6.4

7 C API 572,8.2.1 35 B API 510, 6.3, 6.4

8 B API 572, 8.2.9 36 B ASME IX, QW - 163

9 D API 571, 4.2.3 37 C ASME V, Art. 6, App. TI

10 A API 510, 6.5 38 B ASME V, Art. 1, Scope

11 A API 571 4.2.16.5(a) 39 B ASME V, Art. 7, T-761

12 C ASME VIII, UG - 16 (©) 40 B API 510, 6.1

13 B API 510, 7.11 41 C ASME V, Art. 7, T-752.2

14 B API 510, 6.4 42 B API 510, 5.7 (e)

15 B API 571 4.4.2.6.a 43 C BOK, 80 + 82 x 0.433

i6 A API 571 4.5.1.3(b) and a4 A API 572, 10.8.1

4.5.1.5.¢d

17 A API 572, Page 29 45 D ASME IX, Table QW - 442

18 B API 572, Page 28 46 D ASME V, Art. 7, Scope & Gen.
Knowledge

19 B API 576, 6.2.15 47 B ASME V, Art. 2, T-271 (b)

20 A API 576, 6.1 48 D ASME VIII, UG - 99

21 D API 576, 6.28 49 C BOK, 10 x 0.7 = 7 mm

22 C API 576, Scope 50 B API 572, 10.38

23 B API 572, 10.3.5 51 D API 571, 5.12.3.1 a, d and
5.1.2.3.4(d)

24 C API1 510, 6.4 52 C API 572, Page 31

25 B API 510, 7.2.3.2 53 A API 571, 5.1.3.1.1 (a)

26 D API 570, 5.7 (d) 54 B API 572, 10.4.6

27 B API 510, 7.2.8 55 A API 572, 10.3.2

28 C API 510, 6.3 56 C API 572, 10.4.3
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FINAL EXAM (OPEN)

Instructions:
Choose only one answer, which you think is most appropriate.
Use the attached answer sheet in answering the following guestions.

1. For UT examination using Pulse- Echo Technique, thickness
calibration was performed at 80°F. An on-stream UT reading
at a TML on a pressure vessel (operating at 680°F) was
indicated as 50 mm. Its actual thickness will be
approximately:

a. 44 mm
b. 47 mm
C. 48.5 mm
d. 50 mm
2. What will be the size of nozzle to shell weld for nozzle weld

configuration? Conforming to Fig.-'j” of UW-16. (Nom. Shell
thickness = 28 mm., Nom. Nozzle thickness = 16mm., weld
size tp= 12mm)

a. 8 mm
b. 10 mm
C. 12mm
d. 14 mm
3. During the recent planned internal inspection showed two pits of
following description. (Min. vessel thickness required = 5/8”

including C.A = 1/8"). Pits are separated by 12 inch distance
(edge to edge).
Pit A: Available thickness at bottom of pit = 0.4 inch.

Pit dia. = 1.5”
Pit B:  Available thickness at bottom of pit = 0.34 inch.
Pit dia. = 0.75"

Your assessment is:
a. Pitting is not harmful hence acceptable
b. Pit A may be ignored but not Pit B
C. Pit B may be ignored but not Pit A
d. Both pits can not be ignored
4. Following combination of Base metal and welding electrode was
qualified by a certain PQR. Impact testing is not required.

Base Metal = SA 285 Gr C Plates, 3/4" thk
Welding electrode = AWS E 7015,

F\API-510-final-Update~-OctO6\API 510. Final Exams\API_510_PC_Final_Exam_Open.doc
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FINAL EXAM (OPEN)

This PQR will qualify which of the following combinations of Base
Metal - Welding electrodes.

1" thk SA 515gr 60 plates, E 6013 electrodes

134 " thk SA 285 grc plates, E 6013 electrodes

1%a thk plates plates SA516gr70, E 7018 electrodes
None of above

anoo

The recommended minimum development time in minutes
allowed for a material made of high temperature alloy is:

a. 5 min
b. 15 min
C. 10 min
d. 6 min

A weld procedure is qualified in 1G position. This procedure can
be used for welding in positions:

a. 1G
b. 2G
(of 4G
d. All of the positions

A 1" thickness C.S. weld with 1/8” thk acceptable reinforcement
was to be radiographed. The applicable hole type penetrameter
on (source side) and essential hole shall be:

a. ASME 30 - 2T
b. ASME 25 - 2T
C. ASME 20 - 2T
d. ASME 30 - 4T

A radiograph for a long seam in new pressure vessel (UW 51) of
25mm thick plate shows 3mm crack, and 6 mm long isolated
slag. Your decision for acceptance of the radiograph will be:

Repair crack, repair slag
Repair slag, accept crack
Repair crack, accept slag
Accept crack, accept slag

anoo

For a vessel which is planned for internal inspection after 8 years
what should be the minimum remaining corrosion allowance in
the vessel if corrosion rate is 150 microns per year.
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10.

11.

12.

13.

FINAL EXAM (OPEN)

a. 2.0 mm
b. 2.4 mm
C. 1.2 mm
d. None of above

For vessel 2.5 inch thick, MDMT specified was 60°F and material of
construction used was SA 515 gr 60, without impact testing. The
vessel failed later due to brittle failure. Maintainance Department
says SA 516 GR 60 should have been used. What is your
assessment?

a SA 515 GR 60 failed but 516 gr 60 would not have failed
b 516gr 60 would not have made any difference

C. Impact strength was not apparent reason for failure

d b and ¢ above

A pressure vessel constructed according to ASME Sec. VIII, Div.
1 with shell thickness 7/8” (Material of Construction P No. 4,
group no. 1) is to be repaired by using insert plates. The
requirement of radiography to be incorporated in repair
procedure shall be:

Full radiography

Spot radiography

May be a, or b depending on joint efficiency
Data is not adequate

o0 oo

After completion of alterations a pressure test is:

a. Normally required

b. Subject to approval of the jurisdiction , appropriate NDE
shall be required where pressure test is not performed

C. Substituting NDE for a pressure test after an alteration
ay be done only after consulting a pressure vessel
engineer experienced in pressure vessel design

d. All of the above

A procedure qualification test was carried out for a groove weld
on a plate with weld metal thickness of 16 mm thickness by
SMAW process. The test was found satisfactory. This procedure
can be used with SMAW for weld thickness of:

a. 5to 32 mm
b. O0to 16 mm
C. Any thickness

F\API-510-final-Update-OctO6\API 510. Finat Exams\API_510_PC_final_Exam_Open.doc
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FINAL EXAM (OPEN)
d. 0to 32 mm

In liquid penetrant testing, a procedure is qualified to a
temperature of 15 degree C. Pick up a correct statement.

The same procedure is qualified from 10°C to 52°C

The same procedure is restricted to maximum of 15°C only
The same procedure shall be applied to 5 °C to 10°C

The same procedure shall be applied to temperature more
than 15°C

on oo

An in-service vessel with seamless 2:1 Ellipsoidal head 60 inch
ID, 400 psi design pressure, (corrosion allowance = 0) and (S =
20000 psig) was inspected. Available thickness of only 5/8” was
observed on the crown portion. The knuckle thickness was found
to be adequate. Your assessment is:

a. Head thickness in crown portion is still ok for
operation.

b. Thickness is inadequate.

C. Depends on the opinion of third party inspector

d. Depends on the opinion of API 510 inspector
Choose correct hydrostatic test pressure from given options for a
vessel with following data:

Design pressure = 200 psi
Design temperature = 6750 F
M.O.C = SA 537 Cl.1
Allow stress (Ambient) = 18,000 psi
Allow stress (6750°F) = 15,000 psi

a. 350 psig

b. 260 psig

C. 312 psig

d. None of above

The temperature measured at a weld layer for a magnetic
material is around 45°C, but weld is in vertical position. It is
decided to carryout a surface NDT method. Choose a suitable
NDT method.

Penetrant testing wet developer

Magnetic particle testing with dry particles-prod type
Magnetic particle testing with dry particles-yoke type
None of above

oo oo
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18.

19.

20.

21.

22.

FINAL EXAM (OPEN)

A weld procedure is qualified on pipe OD = 2”, in 1G position.
This procedure can be used for welding:

a. 6" OD pipe in 1G only

b. 2”7 OD pipe in 1G only

C. Any diameter pipe in any position
d. Pipes smaller than 2” OD in 1G only

During the External inspection, observed resistance of electrical
grounding connections for Pressure vessels was 42 ohms. Your
advice is:

Accept

Resistance must be reduced to 25 Ohms Maximum
Resistance must be increased to 25 Ohms minimum
Depends on opinion of electrical engineer.

an oo

For a certain nozzle to shell joint (No corrosion allowance is
required.) following data is presented.

Shell thickness provided = 0.42 inch.
Nozzle I.D. = 3.2in.

Pad size = 6.4 in. 0. D.
Thickness of pad = 0.42.

Your assessment is:

a Nozzle is adequately reinforced.

b. Reinforcement is inadequate.

C. Data is inadequate: nozzle thickness must be given.

d Data is inadequate: design shell thickness must be given.
For procedure qualifications with the GTAW process is

Non-essential variable.

Change of P No.
Change of A No.
Change of F No.
Groove design

anoo

The crown portion for torispherical head (ID=40 inches) may be
considered as the portion lying entirely within a circle whose
centre will be same as head centre and diameter will be:

a. 36"

FAAPL-510-final-Update-Oct06\API 510. Final Exams\API_510_PC_Final_Exam_Open.doc
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23.

24.

25,

26.

27.

b.

C.
d.

FINAL EXAM (OPEN)

40"
32[’
200"

For 2:1 Ellip. Head (ID=75 inches), the crown portion would lie
within similar circle of diameter:

00 oo

60[[
30’!
54"
48"

In liquid penetrant examination the maximum permitted rounded
indication size for circumferential welds with plate thickness up
to 1 inch will be:

Qo oo

1/8"
1/16
3/16”

Va”

For a vertical process column with column ID. = 48" and height
(tan-tan) =98 ft., the hydrostatic head for bottom dished head
(2:1 Ellip. type) will be:

a0 oo

40.6 psi
42.4 psi
43.3 psi
None of above

Leak tightness of the relief valves is tested by conducting:

a.

Water Bubble test with water head = 0.5” at the set
pressure

Water Bubble test with water head = 1.0” at set pressure
Water Bubble test with water head = 0.5” at 90% of the
set pressure

None of above

Estimated rate of Sulphidation corrosion for a crude handing
equipment due to sulpher content of 0.5% (by weight) at 600°F
is 10 mpy. What will be the corrosion rate if sulpher content is
1.0% by weight?

a.

10 mpy approximately
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28.

29.

30.

FINAL EXAM (OPEN)

b. 12 mpy approximately
C. 15 mpy approximately
d. 20 mpy approximately

Suggest suitable construction materials for caustic service having
40% NaOH concentration (by weight) operating at 240°F

Carbon steel with PWHT

Carbon Steel, but PWHT is not required

Carbon steels with quenched and tempering treatment
Consider Use of Nickel alloys.

00 oW

To avoid HTHA, suggest suitable materials of construction for
hydrogen service with partial pressure of hydrogen = 1500psi,
and temperature = 800°F

a. Carbon steel

b. 1.25 Cr - 0.5 Mo
C. 2.25Cr-1 Mo
d. 1Cr-0.5Mo

In typical refinery service, PWHT of 2.25 Cr - 1 Mo steel is
generally required if hardness values in base metal and HAZ is

Higher than 241 Brinell
Lower than 241 Brinell
Higher than 225 Brinell
Lower than 225 Brinell

Q0o w
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FINAL EXAM (OPEN)

Answer Key

. NO. ANSWER REFERENCE
1 A ASME V, SE 797, 8.5
2 C ASME VIII, UW - 16 (j) Notes
3 A API 510, 5.7 (b)
4 C ASME IX, Tables QW - 451, QW - 422 & QW - 423
5 C ASME V, Table T-672
6 D ASME IX, QW - 203
7 A ASME V, Table T - 276
8 C ASME VIII, UW - 51
9 B API 510, 6.4
10 A ASME VIII, Fig. UCS - 66
11 A API 510 and ASME VIII, Table UCS - 57
12 D API 510, 7.2.10
13 D ASME IX, Table QW - 451.1
14 A ASME V, T-652
15 A APT 510, 57 (e) and ASME VIII, UG-32 (f)
16 C ASME VIII, UG - 99
17 A General Knowledge
18 C ASME IX, QW -452.3
19 B API 572, 10.3.9
20 A Pad OD = 2d and pad thickness - shell thk is always ok
21 D ASME IX, Table QW - 256 and QW 402.1
22 C API 510, 5.7 (e)
23 A API 510, 5.7 (e)
24 C ASME VIII, Appendix 8, 8.4
25 C h =100 ft.; head = 100 x 0.433 = 43.3 psi (BOK)
26 C API 576, 6.2.15 & Fig. 40
27 B API 571 Fig. 4 - 66
28 D API 571 Fig. 4 - 85
29 C API 571 Fig. 5 - 35
A

API 577 Table 11




