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Study Guide for AP Standard 1104, Twentieth Ediion
Secton 1—Genaral

mﬂﬂ and Techniques

Table 1.1

AWS API-M-2006

Process

(SMAW)

Shiglded matal are walding

Manual

1

Submerged arc welding
(SAW)

Semi-
auvtomatic

- ——

Mechanized

Aulomatic

—

Gas tungsien arc welding
(GTAW)

Gas metal arc welding
{GMAWY)

Flux-cored arc walding
(FCAW)

Flasma arc welding (PAW)

Oxyacetylens welding [OAW)

Fh;'hhﬂmlm

1. Common applicabions used in indusiry.
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Section 5—CQualfication of Welding Procedures for Welds Conlaining Filler-Matal Additives

connection (see Study Guide Figure 5.1), assembling two pipes in the form of a T (see
Siudy Guide Sechion 6.3). the other is a fllet weld qualification (see Study Guide
Figure 5.2), where two pipes are assembled so they overlap (with one pipe tightly
sléeved over the other to create a [ap joint).

- Figure 5.2—Fillet Weld Qualffication

£.8.]1 Preparation

Tesimg requires four specimens from the fillet welded pipes, cul at ) intervals (see
API 1104 Figure 10) beginning at the bottom of the pipe. which in the T-joint is also
called the crotch

As with the butt joinls, if the pipe 1s smaller than 22375 in, (60,3 mm). twa pipe joints

must be welded 1o obtain the required number of specimens. 1n this case. (wo speci-
mens will be cot 180 apart in each of the two pipes.

5.8.2 Methed

MNote that the specimens cul from the pipe must be long enough so they can be
clamped effectively for breaking. They may be broken by any convenient method.

5.6
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Appendix B—in-Senvice Weldng

APPENDIX B—IN-SERVICE WELDING

B.1 General

B.2 Gualification
of In-Service
Welding
Procedures

“In-service” means operating. This appendix applies to in-service pipelines in which
crude petroleum, petroleum products, or fuel gases arc pressun?ed andfor flowing.
Work on such pipelines mvolves special salety considerapons 10 prevent leaks and
explosions, Therefare, only fillet welds are possible in an in-service setting. If any
eonflict arises between the main body of API 1104 and this appendix, the appendix
should govern.

Welding or installing accessories or attachments on m-servies pipelines entails two
major concerns: bumn-through for thin-walled piping, and hydrogen eracking.
Although APT 1104 Appendix B eaplams how o prevent both of these problems, s
major focus is on hydrogen cracking. Study Guide Table B.1 shows the three major
causes OF hydropen cracking.

.

= Tabl= B.1
Causes of Hydrogen Cracking

Condition Causa of Condition Preventive Measures |
Hydrogen in the Presence of moisture and Proper cleaning, preheating,

weld ather impusities and use of low-hydrogen
electrodes and processes |

Developmeni of a Large grain growth, dusioc ;| Prahealing, control of heat

erack-susceplible | heatihg followssd by rapid l inpuAd, andior use of a temper- |

microstruciure coaling of the weldment bead deposition sequence

Tensile stress Paoor fit-up, and intarnal l Proper fit-up, to minimize ]
stressos in normal strozs concentration at the
aperation | weld root

This appendiz applies the requirements for developing a welding procodure in AP
1104 Section 5 10 m-service welding, and provides additional procedure specificarions
and essential variahles,

B.2.1 Procedure Specification

Refer 1o AP] 1104 Section 5 for the general requirements for developing o welding
procedure specification.

B.2.1.1 Specification Information

section B2.1.1 of this appendis presents the additional procedure specification
requirements for in-service welding of fillet welds that ere not in AP 1104 Section 3,

B-1
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EXERCISE QUESTIONS—SECTION 1

1.1 What wopics does AFL 1104 cover?

Gas welding of burn welds

Are welding of [illet and socket welds
Welding carbon and low-alloy steel piping
Welding petroleum pipelines

All of the abave

moOEe>

1.2 Which nondestructive tesiing method is specified in AP 11047

Nick-break test

Bend test for buft welds only
Radiographic ¢ xamination
Metullurgical evaluation

All of the above

mUow»

1.3 Which welding process(es) is specifically mentioned for use with APT 11047

A. Flash buu

B. Submerged arc
C. Dxyacctylenc
D. Gas metal arc
E. Al of the shove

1.4 5] units are acceptable to use with APL 1104,

Ao True, as long as cach system is used independent of one another

B. Fals

C. True, a8 long as the inspector places the inch pound value in parenthesis

D. True, as long as the mewric values are used in conjunction with the inch pound
valucs

E. The inspector shonld use codes published im cither S1 or inch pound units

Er-1
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Exarcise Cussticns

EXERCISE QUESTIONS—SECTION 2

2.1 Which of the referenced codes is published by a foreign society?

ASTME 1t
AP Spec 5L
AWS AS5IR
BSTBS 7448
none of the above

moNmp

2.2 Which organization publishes most of the NOE specifications cited in APT 11047

A. APl

B. ASNT
C. ASTM
D. AWS
E. NACE

2.3 Which organization pablishes most of the filler metal specifications for APL 11047

A. AWS
ASNT
ASTM
BS]
NACE

mMOOw

2.4 Which organizaton publishes a document on personnel certification m NDE used
by APT 11047

A AP
B. ASNT
C. AWS
D. BSI
E. NACE

E() 2
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Exgrcisn Cusstons

EXERCISE QUESTIONS—SECTION 3

3.1 The term that best describes a detectable pregularty i a weld is

defect
imperfection
indicaticn
concavity
ridlge

ngn@e

3.2 API 1104 identifics which of the following organization’s standards for defimtion

of welding terms!?

A API
B. ASNT
C. AWS
D. Bsl
E. NACE

3.3 What process uses equipment that controls only the Giller metal feed?

Roll welding

Submerged arc welding
Gas tungsien arc welding
Semigutomatic welding
Root bead welding

mS AW >

3.4 The process where the pipe remaios stationary during welding is called:

mujomatic welding
position welding

roll welding

oot bead welding
sermiauiomanic welding

PEN® >

3.5 What does the term “roll” welding mean?

Welding with an all position welding electrode only

B. Welding is carrted oul with pipe assembly rotated

C. Applies only when welding is done with a semiauiomatic process
D

B

&

. Welding is carned out with pipe assembly stanonary
Welding done without 4 welding procedure

EQ-3
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Exercisa Ouestions

EXERCISE QUESTIONS—SECTION 4

4.1 AP1 1104 applies to pipe welding that conforms 1o which specifications?

A

B.
C.
D.
E

AWS 5.28

HBST TS 7448

AP] Specification 5T
Applicable ASTM specifications
Both Cand D

4.2 Omce opencd. filler metals and fluxes shall be:

in any convenacnl container

protecied from deterioration and excessive changes in moisture
in the onginal manufaciurers opened shipping container

in ambient air

special plastic bags

4.3 What determines the tip size for gas welding equipmen)?

moUnw>

Manufacturer’s mslructions
Trial and ervor

Welding procedurs
Engineering drawing
Pressure of the gas

4.4 Shielding gases used to shicld the arc should nover be:

A,

monw

45

UhHhw, W

=

an iner Lype gas

gs mixtures

field intermixed

kept in containers in which they are supplied
both A and B above

iller metals that are coated shall be protecied from:

dust

stromg magnetic fields
excessive uliraviolet rays
excessive changes in moisture
none of the abave

Ei)-4
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Exercise Quostions

EXERCISE QUESTIONS—SECTION 5

5.1

3.3

APl 1104 groups base metals into three groups based on their minimum yield
strength. Which of the following is defined as Group &?

A, Less than 42 D00 psi

B. Less thun or equal o 42 000 psi

C. Greater than 65 000 psi

D. Ureater than 42 (00 psi and Icss than 65 000 psa
E. Greater than 85 000 psi

When qualifying a welding procedure with metals with specificd minimum yield
strengths greater than 42 000 psi, what is the mmimum number of tensile tests
required !

Momne

One

Two

Four

More than four

pPoNE»

When prepuring a tensile specimen for testing:

cut & /B in. notch into each side of the weld

machine or grind all reinfercements smooth

cul a transverse notch into the weld

weld reinforceiment should not be removed on either side
bend the specimen in a guided bend jig

mMon®w>

5.4 AWS Specification AS.20 is used for welding:

i

A pipe n both uphill and downhill positions
B. pipe n 2G position only

C. roud pass welding only

D. electrodes in group 3

E, both A and B above are comract

When performing a nick break (est, the exposed arca of fracture shall be at Jeast
how wide?

A, 12in

B. 3Mim.

C. 58 m.

D. 1-12in.

E A dimension 1= nol specified

Q-5



Study Guide for AP| Standard 1104, Twantioth Edition AWS API-M:2006

Exercias Chiestions

5.6 APl 1104 has grouped hass maierial nto three distinct groups. In group *b* the
specificd minimum yield strengih is:

A,
B.
C.
D
E.

less than or cqual 1o 42 000 (290 MPa) pounds per square inch
greater than 42 (00 psi (200 MPa) but less than 65 000 psi (448 MPa)
greater than 42 000 psa (290 MPa) but less than 68 D00 pei (469 MPa)
greater than 289,58 MPa hut less than 448 16 MPPa

both B and D

5.7 When conducting a proceduore gualification on matenials with an outside diameler
of 135 mm and a wall thickness of 10 mm, the number of 1ensile tests) required
isfare;

mon® >

o
one
none: &re required
four
none of the above

5.8 When preparing a lensile specimen for testing:

A,
B.
4

D,
E

weld reinforcement should be removed on cither side

the specimen must be machined

may be oxygen cul with no funther preparation provided sides are parallel and
smooth

weld reinforcement should nat be removed on either side

. hoth Cand D

5.9 AWS Specihication AS.1 and AS.S are used for weldmg:

MO0 >

using the SMAW process
pipe in 26 position only

rool pass welding only
elecirodes in growps 1 -2~ 1
both A and D above

5.1 When performing a nwck-brcak test, the exposed arca of fracture shall show com-
pleic penctraiion and fosion. The greatest dimension of any gas pocket(s) shall
not exceed:

A
B
C.
b
B

1/16 in. wide maximum

. the combined arca shall not exceed 2% of the exposed surface area

578 . wade maximom

. 2 . wide maximum
. buth A and B are correct

E-6
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Exgrcise Chuastions

511 Carban steel clecirodes for flux cornd are welding can be found m what
specification?

Mmoo g

AWS A30
AWS AS 2D
AFI1 5L
ASTME 164
All of the ghove

EG-7
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Exmrcige Duestons

EXERCISE QUESTIONS—SECTION 6

6.1 A welder shall be regualificd whenever which of the following occurs?

A,
B.
C.

.
E. All of the above

A chanpe from vertical uphill to vertical downhill

A change of filler medal classification from Group 1 to Group 3
A change from onc process o another

A change in shiclding gas mixture

6.2 Which of the followmng is not specificd as a requirement for visual weld
inspection?

. Free from cracks
. Inadequate penetration

Free of burn-through
Fitler wire protrudes less than 1/ in. into inside of pipe
Neal appearance

f.3 For multiple qualification, a welder shall be requoired to:

6.4

A.

mone

make a bull weld m the fixed postiion

layout, cut. fit and weld a full-sized branch-on-pipe connection
join pipes preater tham 4.5 in, OD

demonstrate nondestructive testing skills

both A and B

When mechanized or semiautomatic welding is used., filler wire protruding ino
the inside of the pipe:

A
R
C.
.
E.

.15 mol permitied

length of protrosion shall not exceed 1716 in.
length of protrusion shafl not exceed 0.79 mm
shall be kept 1o a2 mmimum

binh B and C abhove

For welder qualification on N.500 in. wall pipe greater than 4-1/2 in. in digmeter,
but less than or equal to 12-3/4 in. in diameter, the oumber of destructive est
sppecimens required are:

A
B
C.
D
E

4

. B

samc a3 procedure qualification
[

. depends on the wall thickness of the pipe

B4
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Cxertza Duashiong

6.6 In brunch-on-pipe connection qualification, the finished weld:

shall exhibit a meat, uniform appearance

shall exhibit ne bum-through

o nick-break test is required

shall oot contain any bum-through exceeding 1/4 in,
hoth A and D above

mEnEy

6.7 How many root-bend specimens are required to qualify a welder on & in. OD pipe
with a wall thickness less than or equal to 12.7 mm?

A, None

Mo nE
e

6.8 What i the total number of wst specimens required to quabify a welder for § in,
OD pipe with wall a thickness less than or equal to 12.7 mm?

mUN®@p
On A s L i

E(-9
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Faxercise Questions— AFI 1104 20™ Edition- Scetion 8
Inspection and Testing of Production Welds
8.1 Who determines the frequency of inspection”?

A. the welder

B. the chief inspector

C. the quality assurance head
. the company

E. the contractor

8.2 What should be included in the documentation of qualification for inspection
personnel?

A. education and expenience

B. truining

C. qualification examination results
D. A, B and C above

L. weld inspection reports

%.3 How often shall Levels [ and II NDT personnel be recertified?

A, cvery year

B. every 2 vears

C. at leasl every 3 vears

D). at the chief inspector’s aption
E. as specified in the contract

8.4 Who determines the tvpe of inspection to be done?

A. the welder
B. the inspecior
C. the QC Manager

D. the company
E. None of the above

R.5 Which of the following destructive or nondestructive testing methods may not be used?

A, visual inspection
B. radingraphic testing
C. trepanning

D. penetrant testing
E. bend testing

ED-11



8.6 Nondestructive testing personnel, other than visual inspection personnel, shall be
yualified in accordance with which of the following?

A, ASNTRP SNT-TC-1A & ACCP

B. ASME Section V

C. ASTM 265E

[}, any recognized national certification program
E. A & D above

8.7 How oflen must Level Tl nondestructive testing personnel be re-cernfied””

A. every vear

B. every peo years
C. every three vears
[, every four years
E. every five years

EQ-12
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Exercize Questions

EXERCISE QUESTIONS—SECTION 9

%1 Incomplete fusion shall be considered a defect when the length of an individual
indication e sceeds:

A 1/8 in,

B. 15% of wall thickness

C. 1/4in

D. 1.0in

E. no incomplete fusion 1= permitted

9.2 Porosity is:

A. evidence of gas trapped in the cooling metal

B. generally a spherical indication

C. is considered a defect if a single pore s larger than 1B in
1. of the types P, CP, HB

E. all of the above

9.3 Which of the following apply to an ESI7?

A. A nonmetallic solid rapped in the weld metal

B. Droken slag lines

C. An indication usually found at the fusion 2ome

D. A nonmetallic solid rapped betweesn the weld metal and base metal
E. All of the above

0.4 What are the results when a portion of the root head has been blown into the pipe?

A, Rapid uplill vertical welding

B. Nomnetallic solids in the base metal
C. Excessive travel speed

D. Bum through

E Excessive pipe wall thickness

9.5 Which of the following apply 10 star cracks?

. Caused by vibranions during welding

Caused by metal contractions during solidification
Caused by inclusions

Gieperally wenken the weld excessively

Are usvally ground out amd repaired

FOQE»

9.6 The mavimum width of an isslated slag inclusion in a weld on a pipe whose
oulside diameter js 6.625 m. is:
A. W16 in.

L% in.

112 in.

1.59 mm

both B and D above

oo

BQ-13
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Exercise (Juestions

AWS API-M:2006

0.7 The maximmum length of a crater crack is:

manze-

I/B in.

23 in,

asr cracks are allowed

172 the width of the bead
craters in welds cannol crack

&8 When using ultrasonic testing, linear indications huried within the weld are

unacceptable if they:

A.
B.
.
L.
&

excerd 2 in, in aggrepaie length in a continucus 12 in. length of weld
exceed 5732 in.

have an aggregate length that exceeds 2% of the weld length

exceed 6% of the weld length

hoth A amd C abowve

2.4 When visually inspecting a pipe welld you measurs some andercut at the face of
the weld. The undercut mechanically measures /64 in. deep and approximately
6 in. long. The undercut 15!

Mmoo

not acceprable

must st be checked against mdiograph measurements
unacceptable because it emcesds 2 in.

agceplable

undercut cannod be produced on face side of weld

9,10 Lincar tndications are those indications whoss:

monRe

length is mome than three tmes its width
length 15 equal to s width

length is more than four times ios width
width s equal w s fength

length s loss than ite width

EQ-14
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Exercise Questons

EXERCISE QUESTIONS—SECTION 10

10.1 Upon viseal detection of a weld crack, what should the mspector do?

mEORe

Send it wo production for repair

Have it removed from ihe line—unless permitted by 9.3.10
Submit it for addiional nondestructive testing

A and C above

send it to the company representative

10.2 Repaired welds should:

A.
B.
C.

D.

E.

meel the standards of acceptability of Section Y
be examined by Lthe company representative

be submitted for radiographic inspection

ground smooth with a minimum of metal removal
be reinspected by a Level [l mspector

10.3 Which of the following arc required in a weld repair procedure?
A. Mcihod of defect removal

B.
C.
0.
E

Preheat requirements

Specification information contained in 5.3.2
Welding process or processes

All of the above are required

1014 Defects other than crucks may be repaired:

A

C.
D.
E.

with prior company authorization if the defect is in the root

. with prior company authorization if the defect i3 in the filler beads

with pror company authorization if the defect is in the cover pass
without using a qualified welding repair procedure
A and B above

105 Cracked welds may be repaired provided which of the following criteria are
met?

A,
B.
C.
D.
E.

The length of the crack is less than 8% of the weld length

The weld is made by a gualified welder

A cumplete repair procedure has been developed and documented
All of the above

B and C above

EQ.15
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Exerciea Questions

EXERCISE QUESTIONS—SECTION 11

11.1 Who must agree on the radiographic procedure (o be used?

A,

The inzpector and 1he welder

B. The company and the mdicgrapher
C. The company and the welder

D.
E

The company and the CWl
The company and the radiographic contractor

1.2 Urasonic testing personnel Level 10T

A

are permitted to calibrate equipment

B. aie perrnitied Lo imlerpret test results

C. may be required in demonstrate skills for the company representative
D.

E. all of the above

shall develop the application technique and approve testing procedure

FE.3 Using the IS0 1L, the image quality imdicaror used 1o est a CIF weld in a pipe
with a 0.432 in. wall thickness is wentified by what number?

1.4

A

G
C.
.
E

10
11
iz
(5

17

Using the ASTM E 747 10, the essential wire diameter to use fur a CIP weld in
a pipe wall thickness of .55 in. is:

A
E. 4010 in
C. 0013 in
b.
B

D00 1,

0.0316 in.
(L0210 in.

5 What conditions must be considercd when vsing ultrasonic testing on in-service

welds!

A

mg Mo

The scope of use for ultrasonic t2sting is at the oplivm of the mnspector
Pipes seams are not required o be ground flush

Hesults are nonuniform from wmit 1o unit

surface imperfections can interfere with 11 nse

Surfaces must be coated prior o lesling

EQ 16
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Exgrcise Cusstions

11.6 A madiographic test method using gamma radiation is being used 1o test a weld.

1.7

11.8

11.9

When ware type image quality indicators are used, the mage of the essential
diamcter shall be:

the thickness of the image quality indicator

clear with the image quality indicator visible next to the weld

clear across the cntire area of interest

the imuge guality indicator does not have to be visible on the film.

E. wire type image quality indicatory are not permitted in APT 1104

onE

Who shall imterpret the radiographic film of production welds?

A Level I radiographer

B. Level Tor Level Il radiographer
C. The welding inspector

D. Level Il or Level HI radiographer
E The CWI

What is the diameter of the essential wire required for a radiograph of 0.750 in,
sieel with an IS0 HHY

A, 0D13in (033 mm)
0020 in. (.51 mm)
0.016 m. (.41 mm)
0.025 4n. (0.64 mim)
0.010 in, (0,25 mim)

mo oW

A weld was made on o pipe that had a wall thickness measurement of 12.7 mm.
What is the essential diameter of an ASTM E 747 image quabity indicator used
for this radingraph?

A 0013 in_ (0.33 mm)

B. 0.020 in_{0.51 mm)

C. 0016 i (0.41 mm)

D. 0.025 in (164 mm)

E. 0.010in. (0.25 mm)

11.10 The abbreviation DWE/SWY stands for

double-wall exposure for single-wall viewing
double-wall exposure for double.wall viewing

o m

smgle wall cxposure for single-wall viewing
double-wall exposure un shielded weld V grooves

il

double-weld exposure for single welded viewing

EQ-17
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Excrcise Questions

EXERCISE QUESTIONS—SECTION 12

121

12.2

12.3

125

For mechanuzed pipe welding, the use of a lincup clamp:

A, must be used

must be of the imtcrmal type

musl be of the extemal (vpe

is optional, as required

must be specificd in the procedure

monw

Which of the following is not an essential variable for a WPS using mechanized
welding proccsses?

Pipe wall thickness
Swrecrion of welding
Postweld cleaning
Welding process
Pipe diameter

mon®

Radiographic testing of welds made by mechanized processes shall be in
accordsnce with:

Section 6.4
Section 11.1
Section 13,9
Section 9.3,10
Scciwon §

mPEn® e

In mechanized welding, the ravel speed:

A. s recorded in millimelers only

B. need not be sddressed if current and volts are recorded
C. 18 recorded in in. only

. must be recorded for each pass

E. both A and C above

Of he following, which is not considered an essential varable 1n a mechanized
welding procedun: !

A. A change from V groove to U groove

B. A change from a /8 in. filler wire toa 1/16 in. Gller wire
C. Anincrease in time between the fill pass and the cap pass
D. An increase in the range of #as flow mics

E. A change in plasma gas orifice dismeter

EQ-18
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EXERCISE QUESTIONS—SECTION 13

13.1 Iow many test specimens are required for qualifying a flash byt weld procedare?

moOw >

24 total for 19 . OO pipe

32 1otal for 29 m. OD pipe

40 total for 32 in, OD pipe

4 tensile strength specimens required for all siees
All of the above

13.2 Which of the fDJIDwing is new an esseniial varahle For flash hot welds?

A Welding position

Mo

Axial speed 1olerances
Pipe material

Filler metal

Pipe wall thickness

133 As & minimum all completed flash bun welds shall;

mon® e

be heated above the Acd wmperatune

use conlrofled cooking

use sirip recorder to document heal treating

be heat treated again if oul of specified temperature ranges
all of the gbove

13.4 ‘Which of the [ullowing methods is not specified ina fash buit weld repair procedure?

mCcnEs

CGrinding
Chipping
Gouging
Surface etching
All oof the above

13.5 When should NTIT be performed on a flash butt weld?

MY nw e

Immediately after welding

Alter flash removal and heal treatment
Before final heat treatment

After mechanical testing

Nol specified

13.6 When evaluating a nick break spevimen that was preformed on a flash hutt weld,
the maximum size slag inclusion allowed is:

A
B
C.
B}
E

/2 in, in length

1732 in. in depth

1/2 in. in width

18 in. in length or width
both A and O above

E{-14
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137 Procedure qualification tests for a flash butt weld are being performed on & pipe
that has an cutside diameter of 280 . What is the total number of specimens that
will be tested?

1G
24
40
32
24

monm»

13.3 In Mash bunt weldwiy all uf the following arc esseniial variables except:

A. achange from Mal to vertical welding

B. &change in welding current tolerance

C. achange from stee] pipe to stainless pipe

[, a change from a & mm wall pipe to a 10 mm wall pipe
E. uchange in filler metal diameter

13.9 A single I5) m a flash butt weld shall not cxceed:

A. V8 m. in length
B, 1/2in

C. /8 in. inlength
. 116 in in length
E. noIS! s allowed

13.10 What is the maximum permissible outside weld reinfercoment for a Nash butt
weld?

A. /16 mn. (2mm)

B. Unlimited

C. 1532m. (] mm)

D. I/ in (3 mm)

E. Tobhe determined by testing

EQ 20
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EXERCISE QUESTIONS—APPENDIX A

Al. Nopipeline failures are known to have originated from siress corrosion cracking
m a girth weld.

AL

B.

C.
3%

E.

True
False
Truc if CO. exceeds historical level
True 1if H;S ¢xceeds historical level
False if CO; exceeds histoneal level

A, Acceptance limis for buried slag in a girth weld is:

A

e

lesser of U4 or 0025 in. in width and lesser of 149 or 025 0. an length
lesser of U4 or 0.25 in. in width and 0.25 in. in length

lesser of U4 or 0,25 m. in width and ¢4 in length

lesser of L4 or 0.25 in. in width and 4t in lzngth

t4 in width and 2t tn fength

Ad. The maximum depth for an un-repaired arc burm is;

manw

1564 im.
1132 i,
1716 in.
332 in.
178 .

Ad. Which of the following i used 1o determine the maximum axial design stresses
for a pipeline?

A

A visnal weld inspection
A stross analvsis

B
C. Atensile 12
I,
E

A nick break test
A chemical analysis

AS. What type of test is mquired 1o use the alternative girth weld acceptance criteria?

>

monE

The CTOD fracture toughness test
The CVN tonghness test

The nick break tesy

The rensile test

The guided berd test

EQ 71
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EXERCISE QUESTIONS—APPENDIX B

BI.

R

B3

B4,

The two main concerns with welding on in-service pipelines are:

A. bum through and hydrogen crackmg

B. weld cooling rates and welil sequence

C. yield strength of pipe material and fitingy
D. tensile sirength of pipe and weld scquence
E. fit up and weld scquence

For an encirclement Tee:

A the ewcumlerential welds should be completed befure beginning the longitu-
dinal seams

B. circumforential welds need not be made

. the longiludinal scams should be completed before beginning the clroumfer-
ential welds

D. weld scguencing is mot aecessary on tees

E. circumferential welds al the end of 1ee shall be welded ot the same time

All welders performing repair work should be familiar with the safety
precantions associméd wath curting and welding on piping thalr containg or
has cunlained crude petrolewm, petroleum products, o fuel gases. Adkditional
puidance can be found e

ANSI 249.1
API RP 2201
APLRP 1571)
AWS ALD
APL 510

mEAP >

For branch and sleeve welds, each macro-section test specimen:

A shoukl be ground on both sudes o at teast 600 grit finish and etched
B. should be grovnd on hoth sides to at least 300 grit finish and erched
.. should smooth at least one fnee w0 at Beast 600 grit finsh and etched
. should smooth at least one face (w at least 300 g finish and etched
E. shall be machined cut

- For in-service welder gualification for longitwdinal seam welds on pipe with a

0.375 in. wall thickness, the type and number of test specimens are:

A, one tensil=, one aick-break. and 1wo side bends

B. two lensile, two nick-break, and two side bends

two tensile, two nick-break, twi root bends, and two face bends
ane tensile, one nick-break, one root bend, and one face bend
two lensile, and four sudc bends

mEn
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Ba. For insservice fillet welds, specifted roinimum yield strength is;

A. an essenlial vanable

B. not an esscatial variable

. 15 an essential vaniable if pipe and firting yicld strength is less than or equal
to 42 (06} psi

D. 15 an essential varable of pipc and fimting yield strength is greater than
42 000 pei but less than 65 Q) psi

E. isconsidered an cssential variable if pipe and Duing vield strength is greater
than 65 000 psi

B7. When the maximum allowable heat mput to avoid borning through is insuiTicient
to provide adequate protection against bydrogen cracking an slternative precau-
tion is:

a temper bead deposition sequence may be used
an increase in travel speed is necessary
decrease the voltage te ensure a wetter puddle
decrease the amperage to ensure a wetter puddle
an Increase in cooling rate is necessary

mPo®E e

BR. When qualifying a procedure for in-service welding, the face bend test for
branch and sleeve welds should not be 12 sted:

less than 24 hours after welding

more than 24 hours after welding

less than 48 hours afier welding

more thatt 24 hours after welding

when lemperature of test specimen excesds 125°F

ME AR
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SECTION 1 Reference in APl 1104 Page in APl 1104
1.1 E 1.1 |

1.2 C 1.1 1

1.3 E 1.1 |

1.4 A 1.1 1
SECTION 2

2.1 D 2 1.2
22 - 2 P
23 A 2 1,2
24 [} 2 1,2
SECTION 3

1] B 326 2

1.2 (8 1.1 2
13 D 32,17 2

14 B 3.2.10 2

1.5 B 3.2.15 2
SECTIDN 4

4.1 E 4.2.1 3

4.2 B 4,222 3

4.3 C 4.1 p.

4.4 i 4.2.32 3
4.5 D 12232 3
SECTION &
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510 E 5.6.3.3 O
£1 B sectiom 2, Table | 1.8
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SECTION 6 Reference in AP0 1104 Page In APl 1104
61 R 622 {a-g) 10, 14
62 D &4 17
f. E G310 14, 15
64 D 111 5and Table 6 31, 323
g5 B 6.4 17
66 E 6.5 1 and T'shle 3 17,19
a7 K a3l 14, 13
oA E Tahl= 3 (4
SECTION T

Tl B 20
Ta E i TB2 20
43 E T 20
Tk E 7 1d 20
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Saction 8
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B3 i 242 H

R4 ] 1 21
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E.6 B Ed] 21
B7 E E42 1
SECTIOMN 9

21 L u3d 22
g2 E 430 3
Q13 E S5 R2 23
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96 E SRR 2 29
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SECTION 10

10.]
10.2
10.3
10.4
10.5

SECTION 11

111
11.2
113
11.4
1.5
1.6
i1.7
1.3
19
1110

SECTION 12

12.1
12.2
123
124
125

SECTION 13

13.1
13.2
133
134
13.5
116
13,7
3%
13.9
13.10
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10.1.1
10.3.1
10.2

1012
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{ £3
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11.1.5 and Tablc &
11.1.5 and Table 5
11.a.1

11.1.5

1.7
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12.42.17
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13.8.3

132333

13.2.3.1 and Table 7
13.5.2
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31,33
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31,32
32

31,33
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38,39
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38, 39
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diy
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o
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B2 C
B} B
B4 C
BS D
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A3
Tahle A-2
Table A-2
A2l
A3Z

B.1
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Table -2
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B.l
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