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38

PURPOSE

L1

This procedure defines the minimws requirements and sctivities that will be carvisd s Sy e
performance of the hydrostatic test of fiber reinforced plastic pressure vessel fabricated in
VITROFIBRAS DEL SURESTE, S.A. de C.V. A DIVISION OF COPIISA OFFSHORE, S.A. de C.V.

SCOPE

!’wi

i

Twis provedurs applies to hydrostatic fest of pressure vessels designed snd msnufsctured by
VITROFIBRAS DEL SURESTE, S.A. de C.V. A DIVISION OF COPHSA OFFSHORE, S.A. de C.V.

under the requirements of ASME Code Section X

Note: In this procedure specifically the word “vessel” should define the equipment or part of
equipment io be tested hydrostatically including shell, nozzles, reinforcements pad, eic.

The Quality Control Inspector shall verify that the hydrostanc test performance is made as specific in
this procedure.

The Quality Control Inspector shall to record the results of the hvdrostatic test in the exhibit 2.4
The Quality Control Inspector shall verify that the repairs fulfiil the code requirements

The Production Manager shall to performance the hydrostatic test.

The Quality Assurance Manager shall check and approve the sesults of the tesis

The Production Manager has the responsibility of performance any repair required by the Quality
Assurance Manager.

The Engineer Manager has the responsibility of establishing and registered the pressure test in the
drawing fabrication.

The Quality Assurance Manager has the responsibility to assigned only calibrated gages for
performance hydrostatic test.

The Quality assurance Manager has the responsibility notify to the Authorized Inspector ASME of daie
iest

The Authorized Inspector ASME has the responsibility for witness the hydrostatic test and signed the

-records.

VITROFIBRAS DEL SURESTE, S.A. de C.V. A DIVISION OF COPIISA OFFSHORE, S A. de C.V.
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40  REFERENCES
4.1 Cuality Assurance System Manual
42 ASME Code Section X
a) Article RT-5 Hydrostatic Test Procedure and Equipment for Class IT Vessel
b} Article RT-6 Accepiance Test Provedwe
43 ASME Code Section V Article 11 Acoustic Emission Examination of Fiber-Reinforced Plastic Vessel
5.0 DEFINITIONS
51 Hydrostatic Test: The hydrostatic st is intended to verify that & vessael is free of stroctursl defects and
is suitable for the pressure and temperature for which is designed. This test is performance using water
to pressure of 1.1 times the internal design pressure.
Note: The fests may be with pressures above to the indicated only when reguired for the customer.
8 PEVELOPMERT
6.1 GENERAL
Before applying pressure, the test equipment shall be examined to see that it is tight and that all low
pressure filling lines and other appurtenances that should not be subjected to the test pressure have been
disconnected or isolated by valves or other suitable means,
6.2

VESSEL PREPARATION
6.2.1  Any vessel to be tested hydrostatically should comply with following requirements:

a) The vessel should be 1000 finished, including accessories, reinforcement pads, and the
reparations required.

b) Before fiiled the vessel, this shall are in their operation position and supported with good
engmeermg practices. In any special circumstances that this can not be achieved, special
s should be shen in cvder 0 w0t alier or physically deform the vossel For

this reason it should be casured.

¢) If the vessel requires a finish such as paint this should be performed preferably after the
hydrostatic test.

d}y  Vents shall be provided a1 sl high polnts of the vessel in the fest position 1o purss possible
air pockets while the vessel is being filled with the test fluid

VITROFIBRAS DEL SURESTE, S.A. de C.V. A DIVISION OF COPIISA OFFSHORE 8. A de C.V.

Fei (Phone): BI55 3613 0902; Fax 0155 3612 0963 e-mail: copiiss
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6.3 MATERIALS AND EQUIPMENT

#3.1

632
6.3.3
634

Test Gages: The fest gages 1o use shail be caliborted and the warranty of catibration witl aat
exceed six months or more.

Thermometer with range from 0 to 106°C and accuracy of 1°C

Pressure source such as pump or other device

Miscellaneous (cotton waste, piping and.connection (coupling), light, pencil of indelible paint,
blind flanges, etc.)

6.4 TEST GAGE

6.4.1

6.4.2

An indicating gage shall be connected directly to the vessel. If the indicating gage is not readily
visible to the operator controlling the pressure applied, an additional indicating gage shall be
provide whare will be visible 1o the operator througheut the duration of the fext. For large
vessels, it is recommended that a recording gage be used in addition 1o indicating gages.

Dial indicating pressure gages used in testing shall be graduated over a range of about double
the intended maximum test pressure, but in no testing shall the range be less than 11/2 nor more
that 4 times that pressure. A digital reading pressure gage having a wider range of pressure may
be used provided the readings give the same or grester degree of accuracy as obtained with &
dial pressure gage witch meets the above range requirement of 11/2 to 4 times the maximum
test pressure.

6.5 TEST PERFOMANCE

6.5.1

6.5.2

6.5.3

8
s

The Production Manager or designed shall examined the vessel to see that is right and that al}
low pressure filling lines and other appurtenances that not subject to the pressure test have been
disconnected or isolated by valves or other suitable means

Performed the activities above the Production Manager or your designed may be procedure fo
filling of the vessel used water potable.
Note: The filling inlet should be at the lowest nozzle or as near to the bottom of the vessel as
possible.
The water used for the test shall be as specific in a) or b) below
2} Fur vessel with a design operating winperatire ot or below 120 °F (30°C), the wmperaturs
of the water shall be 120 °F (50°C) EEE&SS;:W 3 %<,
BT
b) For vessel with a design operating temperature greater than 120 °F (50:C), the temperature
of the water shall be within +5/-10 °F (+/-2.8°C) of the design operating temperature

Alter that the vessel was filled, this shall be purged up W not observed air outlet In the purse

vaive.

VITROFIBRAS DEL SURESTE, S.A. de C.V. A DIVISION OF COPIISA OFFSHORE, S A de C.V.
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5.5.8

659

Purged the vessel, an indicating gage shall be connecied directly to e vessel, ¥ i indicating
gage is not readily visible to the operator controlling the pressure applied, an additionai
indicating gage shall be provided where it will be visible to the operator throughout the duration
of the test.

Teo connect the recording gage pressure in addition to indicating gages in a nozzle of vessel.
The vessel shall be subjected to programmed increasing stress levels to 1.1 times the internal
pressure while being monitored by sensors that detect acoustic emission (stress waves) caused

by growing structural imperfections

With the pump pressurize the vessel not excesding & rate of 2% of the maximum test pressure
per minute up 10 obiain the pressure indicated in the drawings of construction.

Vessels which are designed for internal pressure only shall be pressurized in accordance with
the sequence shown in Section V, Article 11, and following figure.

VITROFIBRAS DEL SURESTE, 5.4, de C.F. A DIVISION OF COPIISA OFFSHORE, 5.A. e OV,
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6.1.1 Vessels intended for both internal and external pressure only shall be pressurized in accordance
with the sequence shown in Section V, Article 11, and fig. T-1142 (c){1)h). In addition, the
vessel shall be tested 1o the reguirements of RT-621
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FIG. T-1142(cH 130} VACUUM VESSELS STRESSING SEQUENCE (ASMESETION VART. 1IN
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$.1.2 The first loading criteria shall apply if the vessel bas not been pressurize 4o groater than 50% of
the pressure prior to the test. Otherwise the vessel shall be evaluated against subsequent ioading
criteria and prior to testing shall be conditioned by holding at reduced pressure as required in
the Section V, Article 11, Paragraph T-1121

EITROFIBBALS DEL SURESTE, 8.4, de C.V. 4 DIVIRION OF COPIISS OFFSHORE, 8.4, de TV,
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TABLE T-1121 (ASME SECTION V ARTICLE 11)
AEQUIREMENTE FOR REQUCED CPERATING LEVEL
IMMELRATELY FRICR 7O EXAMINATION

Percent of Operating
Maximum Pressure andfor

Time Spent at Percent of
Maximum Pressure andior

Load Load
10 or less 12hr
20 18w
3% B
40 2 days
50 4 days
&80 7 days

EXAMPLE: For an inservice vessel, two factors must be known prior to making a test
{1) The maximum operating pressure or ioad during the past year

{Z) Tha tast prassire

6.1.3 If a vessel is unacceptable by the first loading criteria, it may be retested and judged against the
criteria for subsequent loadings. Prior to retest, the vessel shall be conditioned by holding at
reduced pressure as required in Section V, Article 11, Paragraph T-1121 the pressure vessel
stressing sequence for the retest may be to Section V, Article 11, Figure T-1142
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External test pressure shall be 1.0 times the external design pressure

Obtained the pressure fest; the Quality Control Inspector snd Authorized Inspecior ASME shafl
be performance to inspection of the vessel. Leakage or watering shall not occur during the
Acceptance Test.

Sufficient time shall be allowed before the start of the test (acoustic emission test) for the
temperature of vessel and the water test to reach equilibrium.

The minimum acceptable vessel wall temperature is 40°F (5°C) during the examination.

Noise elimination

Noise sources in the test frequency and amplitude range, such as rain, spargers, and foreign
objects contacting the veesel, must be mininize sinee they mask the Acoustic Emission signals
emanating from the structure.

Note: The acoustic emission examination procedure shall be in accordance with Section V,
article 11

Finished the inspection, the quality control inspecior shall natify 1o the Production Manager or
your designed for they procedure to depressurized to equipment and retract the devices used

6.2 RESULTS RECORDING

6.2.1

The finished test, the Quality Control Inspector shall be record the results in the exhibit 2.4; and
turnred to Quakity Assurance Manager for reviewed and approval. The Quality Control Inspector
shall notify to the Production Manager or designed of the results test.

Note: In addition to the chari tesi recording by the monograph, the guality control manager
may be record the pressure in manner “schematic” in the exhibit 2.4

Any aefect 1o observe during the fesi shall be marked by the Guality Control tnspector. The
Quality Control Inspector shall be record and required to Production Manager the repair of the
defect. The exhibit 5 shall be used for the record and required repair

6.3 REPAIRED VESSEL

The following provedure shall be used 10 remest & vessel that es been tested under provisions of exticle
RT-6 and has subsequently been repaired.

a) Load the vessel as specified here without monitoring for acoustic emission.

b) Hold the maximum load for at lest 30 minutes

¢) Condition the vessel by holding at reduced load as required by Section V, Article 11, T-1121
4y Retest the vessel as required in 6.4 of this procedure

e} The vessel shall be judged against the evaluation criteria for subsequent loadings

VITROFIBRAS DEL SURESTE, S.A. de C.V. A DIVISION OF COPIISA OFFSHORE, S.A. de C.V.
Tel. (Phonej: 8135 53612 0902; Fax G155 3812 0903 e-mail: copilsapagusies@yahos.conmx
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FORMS FOR RECORDS
7.3 Exhibit 2.4 “Acceptance Test Report™

7.2 Exhibit 5 “Nonconformance Report”™

STRESSING

21 Atmospheric Vessel Loading Sressing sequences for new atmospheric vessels and vacuum vessels are
Shown in Figs. T-1142(c)(1)(a) and(b). The test aigorithm-flow-chart for this class of vessels is given
in Fig. T-1142{c)(1)(c).

32 Pressure Vessel Stressing.Pressure vessels which operate with superimposed pressures greater than 15
psi {150 kPa; shove mimospheric shall be sressed as shown in Fig. T-1182(eH 1 {41 The test algorithn
flowchart for this class of tanks is given in T-1 142(c)(2){b).

83 For all vessels,the final stress hold shall be for 30 min.The vessel should be monitored continuously
during this period.

831 AE Activity If significant (see T-1183(b)JAE activity is detected during the test on low frequency
channels,and not on high frequency,the examiner may relocate the high frequency channels.

8332 Test Termination. Departure from a linear count / load relationship shall signal caution .If the AE

count rate increases rapidly with load,the vessel shall be unloaded and the test terminated.(A rapidly
{exponentially} incressing count rate indicates uncontrolied continping damage snd is indicative of
impeding faiture)

VITROFIBRAS DEL SURESTE, 8.4 de C.V. A DIVISION OF COPIIS4 OFFSHORE, 5.4 de OV
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ACCEPTANCE TEST REPORT (REPORTE DE ACEPTACION DE PRUEBA)

TIVIDED B FGRa B2 VIDRIG PAGE i OF 2.
PAGINA DE
WORK ORDER CUSTOMER DRAWING No. REV. No. REPORT Ne. DATE
ORDEN DE TRABAJIO CLIENTE No. DIBUJO REPORTE No. FECHA
i
EQUIPMENT FABRICATOR’S NAME PROCEDURE No / Rev. No. SOURCE METHOD MATERIAL TYPE
EQUIPO O PARTE NOMBRE DEL FABRICANTE No. PROCEDIMIENTO / Rev. Na. METODO DE FUENTE TIPO DE MATERIAL
RELAXATION OPERATION DATA (TABLE T-1121) METHOD OF FABRICATION TEST LIQUID EMPLOYED TEST LIQUID TEMPERATURE
DATO DE OPERACION DE RELAJACION METODO DE FABRRICACION LIQUADO PRUEBA EMPLEADO TEMPERATURA DEL LIQUIDG
PREVIOUS HISTORY OF MAINTENANCE ACCEPTANCE CRITERIA INSPECTION SPECIFICATION BYDROSTATIC TEST PRESSURE
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i. Sfope
{1, This procedure describes acoustic emission (AF) examination of gructires.
1.2, The purpose of the AE examination is to detect, locate and characterize AL

curees soiive o the examined stuchure,

Vhen srover methods o
Y GET §Hu§r&. TRETLE O

=,
-I

iata acquisition ana analvsis are developed, and criteris
are ¢laborated. AR data measured can be used for identification and quantiiative

qualitative assessment of flaw indications. AE data mav also be used for
detection and evaiuation of structural issues and/or operational conditions that are
ar may atfect structural integrity of the structre in the fdure.

. This.practice is applicable to metal, composite and concrete structures and

sk
e

pressure equipment,

.m
L

. Fhis stendurd does not purport o address all of the seferv concerns, if any,

associcted with iy use. It is the responsibility of te wser of this standard to

7.

establisk appropriate safery and health practices and determine the applicability

. B4 {3 g 5
of regulatory limitations prior fo use. e3>

2. Referenced Documents

2.1, ASTM Documents:

S,

e i , DA #
E 569 Practice for Acoustic Emission Moniforing of Structures During Contrelled j ﬁ{aﬁm.’?*’"
ati ol |

Stimulation
E 650 Guide for Mounting Plezoclectric Acoustic Ermssion Sensors

5 750G Practics for Charactenizing Acoustic Emission Instrumentation

i,

E 976 Guide for Determining the Reproducibility of Acoustic Emission Sensor
Response

e,
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ermunology for Nondestructive Examinations

= 2374 Guide for Acousiic Emission System Performance Verification

Practice for Nondestructive Testing  Persormel

NSFASNT (CP-189 ASNT Standard for Qualification and Certification of

Nondestructive Testing Personnel

Terminclogy

3.1, Deflnitions—See ASTM E1316 for terminology related to this practice.

Summary of Practice

4.1 This practice describes the use of AE technology to detect. locate and
charpcierize AE sources dug to flaw accumulation and development and AE
sources of mechanical origin in structures under confrolied loading or during

their gperation.

4.2, The practice provides guidelines for.
4.2.1. Preparation for the examination.
4.2.2. Instailation, verification and setup of AE system.
4.2.3. The AE examination procedure.
4.24. Datw analysis and estimation of significance of detected AL sources with

respect to structural integrity.

4.2.5. Preparation of examination report.
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32, Persamnei Onalification

321 I specified in the contractual agreement personnel performing
exammanions to ths standard shall be quabified in accordance with a

mationally and intermationally mevopnized NDT persomnel qualificstion
ractice or standard such as ANSIASNT CP-189, SNT-TC-1A, NAS-410,

]

or 3 sumilar document and centified by the employer or cortifving agency, as
applicable. The practice or standard wsed and Hs applicable revision shall bo

identifted in the contractual agreement between the using parties.
& Apparates and system instalintion

AE apparatus typically used for AE examinations consist of sensors, preamplifiers,

cables. AE signal processor and optional accessory electronic devices,

8.1, Sensors
> 1.1, Sensors should have necessary sensitivity in the frequency range required

for the examman

412 Only sensots with kaown and verified characteristics should be allowed

for the exammanon

5
sk
L

613 In sddivon o minmmum sensitivity levels. it is recommended fo seleot
sensors with the smallest possible deviation in their characteristics in order

o Incresse repeatability of results in case of the nead for sensor replacement.

Lok
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&34 Sensers should be capable of sperating under harsh environmental
Y P e Farmgs il ” N o i

pecial attention shou! 1 with regard to temperature,

IR AR
.44, Sens0Ts {@n be mounied using guidelines provided m B 630 Differen:

adhesives and or aitachment mechanics can be used o hold sensors on the

(]

structure, in case of mochanical attachment, i s recommended 1o anply 3

consiant, controllable load ot sersors againgt the struchore surface.

R

<2 A coupling material saitable for envirenmental conditions of the plant
should be used to provide an optimal sound transmission from waveguide o
sensor siriace. It is recommended 1o select a couplant so the drving out and

degradarion of the coupiant over time due o extreme environmental

condnions (heat and cold) will be minimized. The thinnest possible laver of

couplant s recommended. Different types of adhesives and greases may be
asad as z couplant material,
6.3. Sensors positioning
8.3.1. In order to define sensor positions. it is necessary to receive from the plant
isomelric and detatied drawings of the structure with marked main structural
elements and accessories,

£.3.2. Sensor position is determined by taking into consideration dimensions and

et
s

e geometyy of the examined piping.

633 Distance between sénsors is govemed by sttenuation of AL waves along
the structure. It is recommended that the maxdmum distance betwesn sensors
would not exceed 40 3B attenvation. Without undermining the above. the
recommended maximum distance can be modiited i attenuation analysis of
AE waves characteristic to those potentially generated by farger flavws 1
performed for the specific structure geometry and specific background

nose/operationgl conditions. In zones with clevated hackground noise. the
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distance belween sersors dan be shortened 1o sliow bester

However., the primary

deteciability

location aocuracy reduction.
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5.4.1. The preamplifier converts the high impedance signal from the sensor 1o g

iow mpedance signal and amphifies it 1o aliow wansmussion over 2 long

power cabie.

6.4.2. The preamplifier should have a filter with a bandwidth appropriate for the
exgmination

o453 The owtpat impedarwe of the preamplificr should match the gt
impedance of the signal processing unit, typicallv 50 ohms.

©.4.4. Preamplifiers should be shielded from eleciromagnetic interference.

6545 Preamplifiers’ gain should be selecied based on #he background noise
characteristics and required dynamie range.

6.4.6. Preamplifiers may have automatic-sensor-test (AST) functionality to aliow
testing of a sensor or set of sensors using artificially gencrated signals.

G477 The pregepiitier con be integeated into the sensor {integral sensor of ho in
a separate case. In the last case, the iength of the cable between a sensor and
preampiifier should not exceed | m [3.3 fi.], must be shielded and have

properhy mstalled connectors

8.3 Powes-sigmal cable - The i?:&;?l}‘—é'i.‘ nd connectors that peovide power to

preamphifiers and route the pre-ampiified signals o the main processor shall b

&

shielded against clectromagnetic mierference. The typical standard coaal

cablmg used i AF examinations 15 ROW38 a1 30 ohm impedance, 'The suim

3

recommended fength of the cable is 300 m [1.000 &] to avoid excessive signs]

p-uu

attenuation High temmperature protected cab}eg are recommendsd for uvse in a

powver plant environment. Cables should be ;‘ﬁ'ﬂp@rh mounted and fixed v cable

s



Date

i b e

June 2013

and ratling during

to leave some slack within every piping section to avoid damage 1o cables
waveguides or sensors in the case of piping movement/displacement, s«:«,mmx

1 £ =

sabiim yrnat Freremas 71 e v FE st o & viy < § -
wizgn it umed on or off. Contact of cables with hat obiects should be avorded.

he used to pwasure relevant operational data such &8 pressure,

b

addition, it can

saiel GEh BaAR e S i R et AR R K D I 30
temperatire and ete. Fach channel in the sysiem should have smplog and

digital filters for filtering out unwanted frequency content of incoming signals.

5.7. The general characteristics of sensor-preamplifier-main AE signal processer

of pains should be known and Be

B

appropriate for the examination purposes.
6.8. Different accessory electronic devices, signal and ’zeaea: generators can be used
betore and'or after the exomingtion to verify system performance and track

‘i“ o '
chanees 1 the sensore senmilivity

o -

7. Svsiem Performance Verificatiss

7.1, Systems performance verification should be conducted inunediately before the
examination, The goal of this is to ensure that the system is satisfactory prepared
for the examination Particularly it i verified that
7.1.1. Sensors are properly mounted on the waveguides and maintain reguired
sensitivity level
7.1.2. There are no short circuits in power cables
7:1.3. There are no other conditions that reduce sensitivity and reliability of the

system

s
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7.2. During and right affer the evamination i is necgssary to verlfy that there is no

change in system performance.

7.3 System channels which are found to have perfonmance below required minimum
should be repaired or replaced. Any significant change i performance during
gxamination should be documeny |

7.4, System performance verification can be performed by guidelines given in F
2374

8. AE examination

1

mal examingtion procedure is considered one that ensures the maximum
probability of faw/fault indication detection while minimizing false negative
findings. This can be achieved by the application of appropriate loading
conditions, suitable equipment and methods of data acquisition and data analysis.
8.2. OUperational conditions for conducting A1 examinaion.

82.1. Optimal conditions for performing an examination are considered those
under which flaws/faults naturally originate and develop in the examined
piping. Therefore, AE examination should be conducted under full normal
oporational joad and stess conditions of the siructure or under stress

conditions simulating those in operation.
237 }éﬁ”{;%ﬁ{}}? of exumination.

1 Dumation of examination under comtrolled lead s defined by leading

W
Lo

procedure,

8.3.2. Duration of the examination of a structure in operation is governed by the
probability of flaw/fault detection. The probability of flaw detection depends
upon the fatlure mechanism, examination sefup. it defection technigues,
background noise characteristics, stress conditions and other faciors.
Duration of examination should be such that ai feast 6 Signa}s related fo the
ieast active flaw indication 1o be revealed will h detectod under speoific AR

g



RN S — . .
ey

"‘ v E R : e .a-. - - P x — - - 3 Yoz iwipn OF
2 iwwv Ne | Generat Procedure for Accustic Emission : Page s
F-CP-G03 | Examination i of iz

Updated on ] Rev Approved by | Editcr i Daie
= i od Eng. Rami Carmn Dr. Bols Mumvin June 2013
T pup A - T o ,%QC 2% ,3}.6 ks HL Togve qrognadie ‘-.A.vg
SBERETOunG naise condifions HOME U f}&nﬁ’, s and examination

serup. Thus, for exam zones with elevared ba s:i«:gmund noise and/or

*"cﬁ
r|>

ST N S T TN T B DA S . - g ng cmegea s Bein waceresecoed
Wi ign ELE?GBE?UELE?;:, iéhiés? examination imes nay e rEguITeh

Lo I B Y T
233 Imap

v case, dusation of the examination during sbructure oporation should
not be shorter than 30 minutes. Anv deviation of this mintinum requirement
should be documented.

4 Examinztion duration should be increased to achieve consistent and

]
Lad

statistically valid resuits in case of significant changes- m operational
conditions and/or elevated/varving AE background noise conditions due to
any reason.

8.4, Noise mondgenient,

8.4 1. Strong and variable AE background noise can be one of the main
challenges of AE examination In cerfain cases miner changes in
struciure/system operation can significantly reduce AE background noise.
Possibde appronches for reducing background nodse can be discussed with
the plant operator and implemented whenever is acceptable and practical,
Other means to manage noise cifects on the examination performance s by
selection of optimal equipment system setup and methods of data
acquisition and data analvsis.

8.5, System sefup.

iy

8.5.1. Hit derection techiniques. Detection of AE activ ity suspected o be
flvw/ fault development is a problem of statistival puthier delestivn. Difforent
hit detection iechniques, thresheld dependent for bumst AL sigoals or
threshold independent for continuous AE signals and their combination may
be used for examinstion. Among threshold dependent technigues, several
fioating threshold methods are often used for detection of AE burst signais,

In order to minimize false positive hit detection by a floating threshold, or

=ty
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additional parametric hit Shration is required Normally hits with too short

or 100 long duration, long rise times and few counts are elimmated,

8.3.2. Freguesncy rusige — the frequency range for conducting AL examination is
spealive bodames S I U SO N T <
typically between 50 kHz 1o 400 kHe. In case of clevated background noise
or some noise disturbances due to friction or other reasons high pass filter

requite shaﬂeﬂing the distance between sensors due 1o increased attenuation.
Also, any ncrease in the high pass Requency should be followed by anslvsis

f attenuation and detectability of AE waves, characteristic to those

IS )

37

generated by flaws to be revealed in the examined structure under specific
ackground conditions and given sensor spacing.

8.6. Uperational duta — load, pressure, temperature, and other relevant operational
data can be measured during examinstion or provided by the plant operator. This
data can be used to analyze for possible correlation between AFE activity and
operations! comditions.

7. Documentation of sensors installation and of the structure should be performed

]
e

during examination and include information aboui exact position of the sensors
on the examined structure,

BB Visual survey of the piping and ity acoessories should be conducied dunmg
&x;uninaﬁm for any unusual conditions or possible deficiencies. Visual survevs
may provide important direct and/or indirect information about structure
condition, possible overstressed zones, assist in interpretation of some of

ecorded AL acivity, elc. All abnormal findings should be reporred 1o the plant
and documented in the report.

8.9. Preliminayy analysis of the measured data must be performed in the field in order
to revend or rule oul any severe conditions that may threalen safely of the

3

gxamined structure and should be nrmud;av;iv addressed.  Although such

)
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Bata analysis

2.1

o
[

S4

scenarios are rare. still they happen and therefore the role of preliminary analysis

cannot be under evaluated.

Toly
"
v

Lacation — different methods are applied for evaluation of AE source location.
Commonly applied methods are time-difference linear location for burst AE
signais, zone location, and energy aftenuation based linear location for
continuous and burst AE signals. In the case of energy attenuation based location,
uoise normalization should be performed to reduce location error due to

difference of background noise conditions at different sensors.

. Lacation Justering can be performed 10 identify AE souwrce characleristics

including likely AE origin, number of emissions vs. time vs. physical lecation,
ete. AE activity locations sheuld be compared with the pesition on the structure

and findines of vispal survey.

. Location accuracy and iis reliability can be hmited in cases of strong and/or

variable background noise and/or complex geometry. Due io these reasons.
several location artifacts including and location scattering may be cbserved, It is
important to note that all AE activity regardless if it is locatable ot not should be
analvzed, documented and reporied.

Flaw-mdication identification and assessment. One of the ideal goals of anv
Actustic Emission examination procedure s Haw demtiliondion and assessment.
At the current moment, this geal is not always achievable. However, at least in
several cases when proper methods of data analysis and criteria are developed,
AE data can be used for flaw-indication identification and assessment. Acoustic
emission 1s flaw/Tault-stage-material specific, i.e. different flaws and faults at
diffcrent stages of their development in difforent materials have different AD

characteristics. Therefore, flaw/fault 1dentification (typification) and assessment

10
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15 possible, principslly only when umigue AE characteristics characterizing

ditferent flaws/faults indications at different stages of their development in the

specific structure material can be idemtified, effectively distinguished and

ot
]

eompared with similar characienistics obtained in similar applications and/or in

iaboratary tesis with known flawsTauls at ki

“’J

wwh stages. Features used i data
analysis should have an established relationship with phvsical phenomena being
measured during AE examination in order insure correct assessment of the
examined pipmg. Signal parameters used for assessment of indications should be
a minimum set of statistically sigmificant features; filtered and normatized
whenever is required so influence of background noise is mnimized and data

measured at different times and different locations is comparable.

0
LA

AR focaiion vs. fime vs. operafional conditions (lemperature, pressure, eic.
aralysis. Comparison of loading and operational conditions with AU activity
and/or AE data paramelers can be used fo identify conditions causing flaw/fault
accumuistion, development, acceleration or arrest

8.8, Munaging uncertainties. During data analysis a conservative approach should be

taken in case of uncertain results. Flaw/fault indications that can be equally

classified into twe different groups by their severity level should be attributed to
the group corresponding io more severe flaws/faults. Alse, all AE activity
distinguishable from AE background noise should be considered as flaw/tanlt

related activity uniess proven different

14, Report
10.1. Examination report should include the following information:

10.1.1. Hhstory of the structure, findings of previous AL examinations or of other
NDE methods, repairs and maintenance.

10.1.2. Location of Hlaw suspected indications, thewr tvpe and significance.

11
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.1.3. Drawings and’or table with examination fndings.
13 1.4 Operational conditions under which these flaw-indications are most

actively developin

e

3 Firmdbirmns naftha wiernl caraim:
10,15 Findings of the visual survey,

~

. £ones with reduced deteciabilitv and/or reliabiiity of examination.

o
Ll
et
o
o,

m
=
o
freesh
el

-Conclusions and tecommendations vegarding the mterval for the next

examination and application of other NDE methods if necessary and where.

sk
-

7 3. Re-examination of structure is performed to follow up onthe condition of
a structure oveér time. For success of monitoring it is necessary to identify
quantitative and/or qualitative AE characteristics that are changing with
tiaw/fauli development. it 15 imporiant to perform monioning ai least partially
under similar operational/ stress conditions as during ths previous examination. I
a significant change in stress/operational conditions occurs for any reason, it may
require change in the moniforing policy and re-inspection Inferval. In cases when
structure 15 subliecied fo sxtreme dynninic event’s and fssuma, § should b e
examined immediately after this event occurrence. Optimal re-inspection interval
is such that a risk of unexpected failure is reduced to the minimum acceptable
probability, defined for the specific strocture with specific operational and stress
conditions, weld configurations and specific flaw mechanisms. Presence of
different risk factors should also be taken into consideration. Re-inspection
inferval can be shortened in case of reduced detectability or rehiability of the

examination due to high or Buctuating dackground noise condiions.
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