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Incident #snuun

aRaisasinsneagauaIudu (Pressure Test)
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1.Incident Axuu

MV INARZIUDEN 2

a1stia Incident MU

AN332LIAUDIENITOLIUG LUAUSLANRUEIN

Pressure Vessel Failure during Pneumatic pressure Test, Brazil

An explosion on a construction site at Shanghai's Yangshan Deep Water Port.
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MV INARZIUDEN 2

AN UANENI T TUdyat AU TN 29T aUALATANTUTINA LAZLTIAITLANANLINAN
AnuglnuavaiiasaausitNamulaanne

AU AUIALAAN AITLANLSIANT 25-30 ausdsanis1edin (psi)
SAHUGUUIANANY  AISLENWIIANT 30-35 Uaussan1seiin (psi)
sanseuy (Liussnn) Asuiinuseanti 35-40 Uaussaniseiiaz (psi)
-506usnAn 7-10 Aau AITLANLTIANT 43-55 ausdsanis19din (psi)

-30uT5NN Jngatinanengladous 85-100 psi duagAunuing winagnauniiniIamia
faanneasiuinnidnnisussnntaagg twnwsdautilu 100-125 psi
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2.Pressure Vessel Failure Incident during Pneumatic pressure Test
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MV INARZIUDEN 2

Jan 26 2006. accident occurred in a factory in Brazil, during pneumatic pressure testing
with air from pipe work around a tank.

There were no blind flanges are placed in order to isolate the pipe work to the tank, only the valves
were closed. Probably has one or more valves failed, or were not closed, and the tank also has

undergone a pressure test.

As a result, there has been a tremendous energy built up in the tank, and the tank launched and
ended up on top of the installation.
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3.An explosion on a construction site at Shanghai's Yangshan Deep Water Port.

FVINARZINDEN 2

Feb 07 2009, One worker was killed and 15 injured in an explosion on a
construction site at Shanghai's Yangshan Deep Water Port. The man who died
was pierced by a flying steel rod while lying in his dormitory bed. He was
pronounced dead at the scene, his co-workers told reporters. The injured were
having lunch when they were hit by flying cement, stone and metal fragments from
the blast, which occurred just afternoon.
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Juii 17 a.a. 61 f@anauin wadaiwa lainadileasiiauassiiauasiivdiidvadauuas
ULWEALWT WIaNssyadunedn Case study ms'summaoLﬂsaoﬂsnmmﬂmnms‘tﬁmqjaanmau
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TURLLALALNONTOL

U 5 &anneu 2007 a1 taadszuna 16.26 U. audaya’annglain Misenunmnenily
ClailaudsunaeRAnmau) aAnatdadulunagvinamsmasauanuduzasalnsal (a1ugd)
'Imﬂmmsammmmumaﬂﬂsm :LnaLmaawauauaonmau‘lﬁmsmmaanu:.u:u Pneumatlc Pressure
Test LLauLmaowauaLtaon‘l?jmﬁiu‘imsmu‘lumsmmaa:u wmmmammuﬂﬂunuuaswumanmuiu
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2. aHancAadlnTnagauaIuau (Pressure Test)
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1. Wlanagauanuiuay wdvusvuavalnsal MuULTUANNGY
LaszUuvia KavANNAnAY T1NKTanaYINNTNITAANRIUTUAINNAY

(To verify the integrity of a pressure system)

2. WlanagaunisassHhaavalnsal MUULFUANNAY LaYTTULYA
(To check for pressure system leakage)
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wihaaNuFuiled azfiniiaiaaNuduaINIIATFIUE1IGIT
. bar

. PSi

. kg/cm?

. Pa

. N/m?

mm H,0

mm Hg

. atm

. Auq
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1.ANVUNEUDINTN 1IN UAARINNTTY

1.1 Usznadnsznsvand1ningsy 1iad anasnisanulaaasaineduniinliiuasniiasuinly
< a ° [%
2adtaltiudgalinninusauy w.6. bdcw

2. NRNEADINTUFINANAIIU
2.1 AAILNTI MNTABNUITISIALUNTULRLFIVURIUNTU W.A. b&D0

3. ANURUEUDINTURIRANITURLANATAILTINU
3.1 AnNTENTII ANUANIATFIUTUNITUINT AANT LazaLdunTaIuANLlansie

21T LRLENIWLIARaNIUANTVINI UL A LN AULAE RIS TUAU WaRZMNDYN N.A. b&Sd
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ulwlsgwymnamsmaaaanLLazmmaanmmﬁuﬂaoaﬂnm‘mazsznu
vialleoil

1. API 510

. API 570

. ASME B31.1

. ASME B31.3

. ASME Section 1

. ASME Section VIII
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ASME BPVC Section VIII Div.1

FVINARZINDEN 2

Definition of Pressure Vessel:

For the scope of this Division, pressure vessels are containers
for the containment of pressure, either internal or external.

This pressure may be obtained from an external source, or by
the application of heat from a direct or indirect source, or any

combination thereof.

This code typically limit design basis to an external or internal
design pressure no less than 15 psi.
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“AAduzsunsiau (pressure vessel)” vinnanuin

(@) MAulaNdANUAAAUNATUALBULLATAAUDNNAUSUANANIAUNINNT 0.& LViINUDY
AMUAULTTENNANTZAUUINGLA UAzNAUALFUN AULNRIININATIT eom ARALUAT

138
() fivfA5en (reactor)
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MUWNARTINDDN 2
2. ATIANAFAUANNLTILTIAITATIFTIITUANNFULDINN DN FEN1TEALN (Hydrostatic Test)
TainAlddanasgaumintiidasiaaunndlitdiu 49 °C lunrsasanadaulusifiunisdoil

2.1 nsdinaiaiin &s19ni iafinsdaulas danuan wialldaulaseasresuanudu 1
JAINsEATIANAFaLVINATERNTANGFUlTaanIT 1.5 wihrasanuduauanalvildou

g98a (Maximum Allowable Working Pressure #9a MAWP) wazasauau'lililaanii

10 w19 nnfulianmnuduasrdaingu 1 win vialaidy 1.25 wihzasanuduauge
ildorugean (MAWP) waiasiadaunssIdulugiusiee

2.2 nsdin1sasIanadaumNNGusIan1saminlsednil (Annual Hydrostatic Test) 143ens
vj’mﬂammaanﬁwmsé’mﬁwﬁmmé’u“l,:isi’wndw 1 win waa'lutAu 1.25 winuasanuauaue
Lildougedgn (MAWP) wassasfinisasadaunissidy taalunsilvineanuduls

AUATINITAARAUNTIITUALURILASA
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2 b AMTATIAFAVTTULVIAYNTULaaLlnsal saslfiiE desalul
(@) Yaauiadugiudsenausy 9 vassruuviatinfuuazalnsal da9lasun1sasIaiia
MNaglugninauazansalanulealaalaaase

(o) MsNAaFaUNITIdY
(n) sruuviminuuaralnsalsaglafunisnagauinnuduatniag e.& Wi

AAIAMUAUDDALUY LALSAEIAINUAU TTat YR NAUUITA
(21) viaaau (flexible hose) sad'ld¥unisnagauinmNuFuaLIiag o.& in
AaIdANUAUTAIIU wazdnrIANNaUTTatNvUaas T NRUUINA

(a) Bildidudnarslunismagay Tunsdlluauisaldinte ildAadasunule
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AvuaessIUluMsLsINT 30013 uagatliunmssuamulaanit an2aue
LREFNMWILIAF AN TUNTVINNULALNAULAIAYANT TUAU LREUNDUN W.A. b& D
(NFURTIANITURLANATAILTINU) fmARTeaan 2

“AAuzsuauau” (pressure vessel) 1unaaAIININ
AMPusdandanuauNaTuAIAUSLRLNLUBNAUUL
WANAIAUNINNTIT o Alalh&aiaduly waglu
nINaANNIUNIGNUH{ATEN (reactor) weilisInianznug
UFTAANUANUAMUAU
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AvuaessIUluMsLsINT 30013 uagatliunmssuamulaanit an2aue
LREFNMWILIAF AN TUNTVINNULALNAULAIAYANT TUAU LREUNDUN W.A. b& D
(NFURTIANITURLANATAILTINU) fmARTeaan 2

2qa el TuNTUsTNAL NMTARAY ANTNARaL AT NMTAaNLaN A1T1NTITh N

n1sasIaFaundial wiasdulduasvalduiatiianusau wiamauziuanudu uadesas
Ufiieausaasidaanaudnrazuazalanisidnuamudssnnnagndaninua'ly sin'laud
Saavidanauanraviazaiianisldoiusinan vadrvdavatiunsliiiainsilugInii
uasidnanadnrazuardianisldnwiunieda u,a‘“maauml,mLaﬂmsmﬂma"l:i"mwunmu
maammﬂaammmaaaamm suazidaanudnerazuardianisldnumuissaniesaaiiy
M mantanmdurigndvanunsadneuazdidiannulaaadalunnsvinouls

2 @ed UHANGRINA TN ITNadaumNdRaadalunisTadn1duLsuAIUGY
nisuasaue @ gnuiAAlNasull wiafinnuduasa oo Alathamadiuly

auszaznaINAIualilusnnaasidganuanrausilazaiian1stadvIuaIua wo Lagaadl&Itun
angsnsnadau lilvniinuananudaaadaasiagau'le
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1. vugNInIanand lulaadalnsal MAULTUANUAY LRZIEUUYIA

(New Fabrication or Construction)

2. JuaAFRaULANAFzaUNAIUNIsTTaNUNNLAI2aYalnTal ANUuLTuAINUAY
LagsTuUvia Ninsdantaunn lagiusumuau (In-service Inspection)

3. y1uaAFaURanIN1sHIuadalnsal aMausFuANNaY wazszuLvialussuy
7120911 (Operation)
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*b4.2a9'ma(Test Fluid) wazaaauiiduasuasluailalunismagauainudu

AN TARZINDEN 2

Usgianaasnisvinnsnagaumnuau 4 2 dseianluaiq da

1. nmslahindanaaay (Hydrostatic Test)

2. msldannauiadiadasdna (Pneumatic Pressure Test)
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4. 229 ma(Test Fluid) wazaaauiiduasaadluanilalunmsnagauninudu

FVINARZINDEN 2

1a9lvia(Test Fluid) fildlunisnagavwtsaaniilu 2 dseanlvaia da

1. aav'luandadllai'ls (Incompressible Fluid) da wadlvaniduuasinad
=2 = | 1 =l ! [ [) Q [ 9/
AodlaNNNUILUUAIN LU U, UTu LHusiu
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4.2129ma(Test Fluid) uasaaautifuasuadlyanldlumsnagauanudy
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1, 229" l1anans 1s'la (Incompressible fluid) da wasluaniduuasinal
FofAunuIwUuAIT 12ty 11, 1Ty (Husy

Tmﬂﬂsnmmaa“lmam"l?j TaaIuNNAaLIAUN TUANSNARALANUGY LiavaAlin
Lﬂum'smamm“luvl,m fanuldaasdalunisnadgaumuauuinnIaINAIn Lo
siavliailnsal wumauummsmsammsmmaanmqamnm'\
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4. 2129 11a(Test Fluid) uazaaaniifuasuadlnanidlunimmeagauminuau

U INARZINBEN 2

2. ?Jao"luamaﬂmvl,ﬂ ‘(LCompressmIe fluid) da wavluanidanumpiwiu
AU U u,aumml,sa mﬂmm‘nmLLuuauLLﬂsmaﬂumummmum
tdaaulay 1y annd Aridaa Aaluiastau tilusu

anndaa(Compressed Air) auum's"l?j”"lu'isamuamamﬂ'ssum“lﬂ
Luaomﬂ‘lu'isamuﬂsummuauuLﬂsagamau(Alr Compressor) aurntanldag
Iyisomuuauummmuﬂsnm‘lmmm 6-7 117 vAANUFEAIN allnsal
JunaunstesaNdIuniaani vinlwlitgeennuinlunisneagauninuey
Fovirlnidlunifianladlunsnagauanueu welunieiaIngsn saglauugiin
Wil Wasannfiduasaannnisnagauaueununsnitnsladiiineasay
96 2INITANTUNITANNNIATFIUUULUN
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4. 2129 11a(Test Fluid) uazaaaniifuasuadlnanidlunmeagauminuau
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Ao sNLGaavaINA
anAfiatsay 9 M valanaianmdaingdasuasnalaaanuniudia

=1

Asuau'lanaan'laid TaaanAduldiaulGaall

ann A LS Tusela uaylifindu
AN ATUNRLE
annAUsTnauMIaftaE2Ala
aNATILTIAY
aNAcadNITaL

21NAAHNIR

ANAANATULNEFD
andduzaiva )
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. ANulaanse
NANITNUANNATNARa UM UATAILAYIZUUYI
. GunuaA T

. SEAZLIRLATANINULAZANITNAKAL

. ANUREAIN TIALSY

. HANTENUADRIWIAF DN

Stored Energy

. Auq

0 NO U1~ WDN

N
~N
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5.aian1sanlunistann1snagauanuaulaaldaindae

FVINARZINDEN 2

nantunistdannisneadaumusulaalzdarinidantiamudaaadalun13vineu @il

1. Tesagauinlasvgsnysavsussuuviandaalnsal (Supporting structure) gwuswnmaoaﬂnsmﬁ
"LmumsaanLmn‘lmnumuﬂmnmsmmaanmﬂuﬂmma“l,u? MWIaa1TATIAIY §IUTN 3B

Support wasau'ldunn agasaFutintnlauia’lu?

2. & ndualnsaindaszuuviaungan Nilydunulvadirsluadnsal agligusaladininagauaiy
au'lel

3. S wmFualnsaivisaszuuviauned Min1sladsuiaangisininaaianuds (Cryogenic
system) ag'bignunsalitimegauaudu'ls

4, TUATNARAUANUAUAIEN LT UTLLAUBAINTINAAUNAILRLUNTY FINFIAITLNTRUNT
aa 'l

5. & nsussuuvianiaglnsalunedn m"LumaamﬂmvnnﬂuLﬂaum atalainTuilusinasauls
‘imuumum‘lﬁmaauam'mvlw (Flash point) sisinn3n 50°C wamnulaaasdaannnséalnuag
13U Wiaanaazldialulnsiaursaatn A aLNY
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1. adnsain3assunviaiiasnasay

2. minAauduge (High Pressure Pump) w3aanald Hand pump séhwsutihainudusin
3.dwfluannadn agla Compressor wa Nitrogen Cylinder tube TunsiinaNuFulusTLL
4. \nATAANUGU

Regulator &usudsuanusuzadarndaamnzany

. LALU-LAY

ALLNINUANUAU ViadaULREADAS

Safety valve (fusuainddn viadandasn)

© ® N O Ul

. indzann

10. winhwdaulunstlessuuviauazalnsallunsnasay

11. 3aviiadaans

12.1ae Biau&aing

13.p3avanatinlsunaaandiaunadiiudu lunsdivinouluiduanna

14.8u¢
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7. UMD ULRZANTANUUAITNARIAUANUAU
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TuAITNaARauANNAY ALTAUMULTAIEAU 3 TUNAUAIT
1. ATLATANAITARUANTNARAUANUAY

2. MR TUNITNARAUAINUAU

3. NARNTNARAUUAYIILIUNANITNARAUAINUAU
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1. nMswedaun1snaunIsnadgauauau(Pressure Test Preparation)

nsvinmsnagauaudu (Pressure Test) datflusuifianudday uaziinnudasaaune
9 TaaanIzNIsnagaunaNNaUuge HuHifviucaddinisnH U unaLazvinang
saumautNailasiuadfmiagiaraindule aelunauni1svinnIsnagauaNueay sdaviidunay
ANsvinuLazdaAIssEIvtiamudandaTun1svineu avil

1
2
3.
4

U lunINaaL
12m1in Loop Test
AnvindunaunIsdumuau (Pressure Test Steps)

fnduadnsalvisassuuvialini davkrunisasiadavuuy’liivinare wiu VT, RT, PT, MT
nIalnAiAauY

anduszruuviansaadasalfisiunislduuiuay lhvinnsanagausgninaiauanuag
seuuvia &nwnauaniazaialuzasadnsal wazUssiugnwanNuaniaunda
WRaUuFNWANL uadatliunsdanuadnluizausas AauNIzrinnIsnagaunIuau
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6. &mFunialin nnaTamnunuizasszuuviauazalasal wazdssifiuainuudoisnau
VINNTNAFaLAINNAY

/. mmtuaﬂn'smmasu‘unmamuaﬂnsmsvmﬂmmmu (Pressure Relief Device, PRD) 1w
sLfiunisaanaanfauvinnisnasauniaanaazly Test clamp e litviszuundle aevin
ANSNARaLU

8. adnsaldiumiydug tdu tnITAAINUAU LNATATTAUUDILBAITUGY Kiaalnsal
Instruments Wynua 1¥ldasiadauinnuanamUaula 11u? aanuauacunadau’lule
TWvinnisaamaaan n3ald Blind wanannszuunagay

9. wnaTamnuenu (Pressure gage) siadn1unsaauLiiay

10. Tvidulaum Stored Energy &1uiuainidada #radiidas tWaltWiuuIaINITAILANAIIY
Uaansie

11, TidaesaufIaInalun1snagauAINUaU
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7. 20U ULAZATANUUNTNARALANUAU

FVINARZINDEN 2

Asvasaumudusaein (Hydrostatic Pressure Test)

When a code hydrostatic pressure test is required, the minimum test pressure should be in accordance

with the rules of the applicable construction code. For this purpose, the minimum test pressure for
vessels that have been rerated using the design allowable stress published in the 1999 addendum or
later of ASME BPVC, Section VIII, Division 1, Code Case 2290, or Code Case 2278, is 130 % of
MAWP and corrected for temperature.

The minimum test pressure for vessels rerated using the design allowable stress of ASME BPVC,
Section VI, Division 1, published prior to the 1999 addendum, is 150 % of MAWP and corrected for
temperature. The minimum test pressure for vessels designed using ASME BPVC, Section VIII,
Division 1 is as follows:

Test pressure in psig (MPa) = 1.5 MAWP X (S 45t temp/S gesign temp )» PFiOr to 1999 addendum (1)
Test pressure in psig (MPa) = 1.3 MAWP X (S j¢qt temp/S design temp )» 1999 addendum and later (2)
Where

S testtemp IS the allowable stress at test temperature in ksi (MPa);

S gesign temp IS the allowable stress at design temperature in ksi (MPa).
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FVINARZINDEN 2

Asnadauauauaaainididan (Pneumatic Pressure Test)

From ASME BPVC, Section VIII, Division 1,
UG-100 PNEUMATIC TEST : the pneumatic test pressure at every point in the vessel
shall be at least equal to 1.1 times the maximum allowable working pressure.

where
1.1 = test factor
P = maximum allowable working pressure from
the Manufacturer’s Data Report. If unknown,
use the vessel's design or rated pressure.
o P, = test pressure to be used
-F[‘ =11 XPX— S = allowable stress at test temperature from the

Sd i applicable construction code for the material
of which the component under consideration
is constructed

Sqc = allowable stress at design temperature from
the applicable construction code for the
material of which the component under
consideration is constructed
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7. 20U ULAZATANUUNTNARALANUAU

FVINARZINDEN 2

TAULLATIALVINATNARALAILLAUUI- LAY
Usznaugiuenee wavinnsmagay

Taar6199

LA TLéu

Hurininaneng assiedeanudud1iualy

PP ETRTERLitY

syungtinaan

LNAIAANUAU siavd lU&autAaunaulderu(Calibrate)
d1'linun1sHdu wiminleHIuNITATIARaLIFIUSDE
sTuNenaanLarvinl1Le

0o N WD

—
©
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8.2iaA1svIvluntsnagaumIueau (Pressure Test)

FVNIARSIRDDAN 2
Tun1svinnIsnadaumNueu fiziamissyiviiannuldaansialunisvinoiu ael

1. Tiamagauirlpsvasvsaviussuuvianagainsal (Supporting structure) srusinuadailnsal ‘6l
msaanu,m.l‘lmuymungwnqwzmma;anmnm‘lwsa“l.u? UIa611ATINTII §IUTIN K3a Support Wnsau
Tdun aggrunsafuinninlensala?

2.a1nsal Instruments viouua Wildasiagavinnusannuduleuu? dvuanudunagayliles W
vihnnsaanaan wiald Blind wanannszuunegau

3.aalnsaiviassuuvialfluiagnunann Stainless steel series 300 ihldnAIssaluinagzain uazlu
fldsunamaa’lssiaanii 50 ppm.

4. pdvnndatvasauanuduuay alnsaiviaguuriaazsasiussinainowasvi lviuviogialilyiia
sfiuuazaNuRaaau userinessunainmy, vinnsidanaissunaainmea (Vent) twailasiu
ailnsaluassyuuvialdamaannnsiiagaanmadulussuusas

5. Tunsnadauanudusietii agfdseiduidasnsrianiaiuazinme sudenisintdatinvieunsaly

1
=

6. & nsualnsaiviaszuuviauned Afidunulwagdnslualnsal azliaunsaldinnegauanuduls’

7. dwsuadnsalviaszuuviauneda Afinnsldeuiaauafisinitaadianuds (Cryogenic system) ag
Ligusatldiineagauanusule

8. §msuszuuviandagunsaluned Mldsaenishiissuugduitlaui analadiiududvespule 1ae
UTunldsaviiamnu'ln (Flash point) lais1n31 50°C iwamnudaaadaannnisaa lwuagidu

9.aauunfilunmsnasaumNufuLazmsuantlsglutaznagauaNNFuURaan)iisn
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9. HNANTNARAULUAZINELNUNRINNTNARALANNAU

FVINARZINDEN 2

UAINTNAFAUANUAU LANTRHTUNINITNARAUANNAUIN
a % I's ] a o = <

LA3294AN5 adnsalazszuuvianvinnIsnagauinnudgwsy

Wagwasanstauatnvldaansa lania’ly

- gl unN Inadausavinisdanway wA'laluisausasn
wazuHIunITAsIARauLUY Livinate iy VT, PT, MT, RT flu
GU AAUNATUIVINANTNARAUAINUAUINASY

- daanInadaunIuamNLAad AxgfisnavuNanisnasday
TaaudNanaazil Pressure recorder duvinn1saa@Iueau
LaYIZaLLIANUTYNaUGIE
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Questions and Answers.

Thank You.




