518971UNSUHURNUENRIANY

ANSNAdBULazAsIvdaUNITUdIN19UIRsIAsNWAaT (NSaIANEI)

Testing and inspection of liquefied petroleum gas transport tank

(Case study)

Tne

U WIANTA ANSLES 6324120002

Trgulidud1untsuaes189vn (151-495) @XAaANEN
nangns IAINTTUATANA (angns 4 )
AN AAINTSUAIEAS UNIINB1F8EeY

AMANISANET 2 Un1sAnen 2567



PUBLATINTG MINAADULALATIIFBUDIVUEIN 19U InSRLMaT (NSEANEN)

Testing and inspection of liquefied petroleum gas transport tank

(Case study)

KA WY WARTR FAnBiaS 6324120002
VANgNs AINTTUATRANG (vidngns 4 U)
919158 TmneA A3.8y78 I5euaMe Ty

wa dy [~ 1 = a wua a = =2 a [y
aymlﬁimwmuL‘UumwuwaamwgumaummwmazmmmzmL.mgsmmiﬂu
ANSVIN9U wé’ﬂqm‘immimﬂ%mﬂa (wangms 4 ) AZIAINTSUANERS UMINSNSuASN

AMANNSANYIN 2 UnsAEn® 2567

AMYNTTUNITEDULATIU

................................................. I L L DU
(m5. eyte AI5ugnade)
...................................................................... Niwa
(W8N wiINAl)
.................................. = NITUNNTNAN
(@19158auUR A3 I1TI0UNI)
B <
v a a Y o o W a =
................................................................. HieesnIsuRkasewIsnsatnaniafing

(Hmans19138 75.1159 aulzinug)



ANUIBUIEITIHU
Fuil 1 figuiou ne. 2568

599 vedsenuNsUURavnadnm
Seu 919138TwA ¥aNgRs N1AIYIMINTIIATEINA (dnans 4 U)

a

9197158 A3. 95T I3ugNETe

q

a a o =

Tl Une WedRdm Avisied tndAnwmdngms 4 U Imnssueieana Aarimnssumans
uvinenduaeny I luufiRaviafnuiuaznisfnwidsysannstunsieny sewineiud
10 unsen 2565 Feduil 9 wawanea 2565 Tusiumis dndnwilnaviafinu o nsugsRandsnu
NIENTINF1U waglasuneununean dime wie Anddl uiud idnwiuaziisieau

15949 NSABIUNTNAFBULALASIVEUNIVUEIN T UIASEeUWMAT (NSEANWYI)

(2
= a wva a

Uniln1sufuifaniafnuinaznisdnyndaysannsiunisyiauldd ugauwss

W WARTR AVSIET ImnTsuaTeIna (vangns 4 U ) angdmnssumans uninendesaen

9U0AITNLNUNINANUINSaUNUTTIUIUY 1 1au LeveSuAUSnwwald

Fu38uNNalUIANINTN

YDLANIAUNUDD



ANANIsuUsZNIA

( Acknowledgement )

A vo o ¥ a va a = o 1 v = =2 a = a

159 Janv lesnufuiRaniafinw Tusumds dnfinwiilnaniafinw a nsugsha
WANU NTENTINSINU AR Ui 10 unsIAN 2565 53 9 wauaau 2565 tadn5aqans
mudnguszasameddmaly giavi asuaus Ussaunisalmsionusng q wasannudil
Tuginnisvinauass Mdudsslevidsonisissunazaiuisauimiuiuszaunisainlalldlu
N15U52NaU0TNlUBUIARAIEAIINBLLATIENBE BN NTUTIAINGINY NTENTHNFNY
A Yo o v a wva a = a | a
alilena giavidnnufdfaniafnwniandeanziiniousy @eusu Lazyiswmae
AU 9 naeastazhatunsUURanianulunsell FaveveunsrAmeE1eEINn ol Nl
PNMsatiuayuaigiiy fail

1. wigAnd wiudl (H{Twme)

2. 919158 A5.919y%08 Igugnste  (@19138meA)
wazyarafldlananuiunnvinu Aldliduusilunisiaisnenuanisfinwaduilawass
auysnl

Yo o LY 1 a v & < ¢ 1 a [

A3nvin winluegredeinseauatulasiuuselovine nsugsianasany nsensis
wau wazdaulaujiRaniadnwvesvieniaiduwuimadeulunisianudila
wagaulassusaly saunalunisAuadivesdaulaniliate vinsreauadull

'
a

Y a Yo o o [y &
N%@N@Wﬁ?ﬂﬂi%ﬂ’lﬂﬂ NINVIT NYBBNYUT T NU

1 fiquneu 2568



Folasans : MIeEsULazATIIERUN U 19U lnsRsNmal (NSAnY)
wuenn : 5 98ne
IR : WY WARTR AnSiaS 6324120002
919758 ; 919158 A3 WYY I5eugNETY
FTAUNITANYA : Useyes
WANgns : Jrmnssueteana ( dngms 4 U)
AY AMINTIUANENST NIV R UL
aanmsane/AnsAne . 2/2567
UNnAnga

nsFflunvadeukaznTvEeUiwudetlngd suantuilinuddyedsan
Ronisuudsfivasade ewindwudsiedlnndeumaniunsueuusaiuiifianudes
somsingURmmmalllsunsiissnvuagaTaoumIIATsIUingrne v Tens
FuflunsnageukazaTiadeudwudiellnsdsumnaiivatetunou 1wy M3nsavEey
é’wmamLﬁamaQ@Jmi@mgﬁwrjwﬁwuﬁqLmdmﬁa mif{i’uﬁmﬁﬂﬁﬁméﬁgﬁg_]ﬂﬁawm
VONUAYDINYUINY wazdulunuuuuindesauuds Msnadeun1suLsITuLiensIadeu
ANNANYTDIYDILATIATINEY SEUUYIBlaYaueng TenRgeUM s Tendalste
dosmnsavials delriiladngunsalsng q asnsavihaulfesagndfeuasiusyavisnmn

HAATUNIINAFRUNUIN S9vUdIgUlnsGaunad seuuyiowazaseny a1unsany
AuAulaf 310 psi tluszeziian 30 unil leglufinisidsunlas wazndiisieaiuise

MUlamuUnd aunsasansiransdnvefials a9iu N1SAINUNISNAFOULALASIVEDU

wa

fevudsinellnsdeunainunnguuneiivue liiessdisananudssdunisiingUame

= 14

wagavilranusasdunisvudsinallnsdeumadlaegnauasnd amneddInumasnsngaudnaie

AdnAg : aevudseUlnsdeuivad M"{



Project Title : Testing and inspection of liquefied petroleum

gas transport tank (Case study)

By : Pongpichit Sittiseree 6324120002
Advisor : Dr. Chanchai Wiroonritichai
Degree : Bachelor of Engineering
Major : Mechanical Engineering (4 year program)
Faculty : Engineering Siam University
Semester / Academic year : 2/2024

Abstract

The testing and inspection of Liquefied Petroleum Gas (LPG) tanks is very
important for safe transportation because LPG tanks are pressure vessels that are at
risk of accidents if they are not maintained and inspected according to the standards
stipulated by law. There are several steps in the testing and inspection of LPG tanks,
such as visual inspection to check the installation between the tank and the vehicle
frame, the clamping is installed correctly according to the legal requirements and
according to the vehicle installation model, hydrostatic testing to check the integrity
of the tank structure, piping and hose systems, and testing the operation of the safety
valve to ensure that it can work correctly and efficiently.

The test results showed that the LPG tanks, pipe system and hoses can
withstand a pressure of 310 psi for 30 minutes without any change and the safety valve
can work normally and cut off the gas flow. Therefore, the testing and inspection of
LPG tanks as stipulated by law not only reduces the risk of accidents but also allows

the safe transportation of LPG to life and property.

Keywords : liquefied petroleum gas transport tank | T s
(Co-op Advisor)
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wnuiunsEaen (baffle plate) Meludwwuds | uaguuuiunszasndssdivuiniuilidosnin
14

AMaUlasiaguLad

Soay 70 VBINUNNUIAANIUVINVDINIVUES

Aatlnsaguman

(%
LY 1

VEWE | 98INUTENIANTUTIAINANU (309 annaiuagIsmsfadadsvudefinguag

anwaskaraluUsEnaumeludsugIne
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[

2.4.2 NMIASIVINUANTANUIULIUABUNITANTUNT A9l

2.4.2.1 $19A1TATUITZUUND

Piping thickness calculation
Process Piping
3 <. 2
ik N THMP-8AT-LT-LPG-050 D HNAIMIMUIUIM
(s e ASME B31.3
E Bl 3 Process Miping L
ps | Moterist | Po | To | N0 J 00 | s | W | €| ¥ | Tue | Toew |0875x T | Conctusion
(Mpag) | (°C) | (k) | (avmn) | (Mps9) (mm) | (mm) (mm)
APISLGre | 1726 | 343 | 1 | 33aneaz] 1 [ 1 Joa[ o2a [ ass | 396 |Acccpmble
aisicre | 1726 | 343 | 22603 |1oaz] 1 | 1 |o0a| 043 | 554 | 485 | Accepaavie
atsiGre | 1726 | 343 | 3 |eso|oa2| 1 | 1 |oa]| 06 | 762 | 667 | Acceptarse
Teu® P

2(SEW » PY)

304.1.2 Straight Pipe Under Internal Pressure
{a) Fort< D/6, the internal pressure design thickness

where for straight pipe shall be not less than that calculated
in accordance with Eq. (3a):
NPS : Nominal Pipe Size (NPS)
b Pr . P = PD
Po Dasign Pressure, . 2 G
To :  Design Temperature °C
D : Outsice diameter of pipe as listed in tabtie of standards, mm
s : Stross value for materal from Table A-1, pst
Weld joint strength reduction factor In accordance with pars, 302.3.5€
€ H Quality factor from Table A-1A or A-18
Yo : Minimum required thickness, mm [equation (3a)]
Y = coefficient from Table 304.1.1
dl U 1 o 1
E‘U‘Vl 2.6 LEAAINIDYINNITATUIUIZSUUND
1
ASME BIL3-19% Edition ﬁ1ﬂ1 E Tabile A:18
TAELE A-1B

BASIC QUALITY FACTORS FOR LONGITUDINAL WELD JOINTS IN PIPES, TUBES, AND FITTINGS &
These guality factors are determined In accordance with para, 302.3.4(a). See also para, 302.3.4(b) and Table 302,34 for
increased quallty factors applicable In special cases. Specifications, except AP, are ASTM,

Class £ Appendlx A
Spgc. Mo, lor Type) Deteription 2} Hains
| :PH.L Eoa Seambess I#
F [k tarce welted pips X
i Electric fusion welded plpe, double butt, straight 095
oF spiral seam
Furnace butt welded o.40

JUN 2.7 UanedinegensiuIissuLYie



12

Tabde A1

TABLE A-1 (CONT'D)
BASIC ALLOWABLE STRESSES IN TENSION FOR METALS!
Mumbers in Parenthesss Refer to Notes for Appendix A Tables; Specifications Are ASTM Unless Otherwise Indicated

mmS

STRESS-RANGE REDUCTION FACTORS, F

Specified Min, Basic Allowable Siress 5, ki (1),
P-Ho. ar Min, Sirengih, ksi . Metal Temperaure, *F (7]
5-No, Termg., i
Spec. No. (5 Grade Motes iRl Temile  Yied 500 J&00 G500 700
A 53 1 B LT
& 106 1 B =n ]— ]
A 333
i34 ]— 1 B 57 =50 &0 1 189 J373  17a0] 1&§
T 1 FFB (L5 1] -z0 :
£ ips - |.|i- ' - =
| arise 5-1 B [STHS9HTT) a 3‘13 C:'ﬁ"ﬂg F
119.12MPa=17.27Ksi [
TABLE 30235

T, i 1.0
7,000 o 14,
Qwer 14,000 to 22,000 0.8
Ower 22,000 to 45,000 ] w o7
Ower 45,000 to 100,000 L
Ower 100,000 to 200,000 mm o5
Ower 200,000 to 700,000 o4
Chver TOO,000 Lo 1,000,000 6.3

wim OD, Thom

Dutside
Diameter
{mm)

Nominal Wall
Thickness Schedule

Mominal

Pipe Size

N = equivaleni number of full displacement cycles
during the expected service life of the piping NPS DN oD g || RPN Rl
system® 805 X5 &0
f = stress range reduction factor, from Table 1 5 334 455 455 455
30235 or calculated by Eq. (lc):* :
. 2 50 60.3 554 554 554
f=680(N) =10, (e
80 8BS 762 762 762
JUT 2.8 Uanesinne1an1sALIMTEUUYE
TABLE 304.1.1 v
VALUES OF COEFFICIENT ¥ ﬁ]'ﬂ]Y
FOR ¢ = DV6
Temperature, *C (“F)
= 482 = 621
{5900 510 538 566 593 (1150 =i = .
Materials & Lower) (950) (1000) (1050) (1100) & Up) NanNi=<482 C
Ferritic a.4 0.5 a7 0.7 o.7 0.7 I'
steels Y =04
Austenitic 0.4 o.4 0.4 0.4 0.5 o.7
steels
Other ductibke 0.4 0.4 o4 0.4 o.4 0.4
mictais

UM 2.9 UaRIiIRgNNIAUIMSTULYID
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*
CALCULATION SHEET dihitie I PAGE :
| IMEgATLTPG051 | REW. : 1
TANK MOUNTED CALCULATION
Reffererwe code | BS EM 12252 @ 2014
Forces for fixing e pressure vessel to road tanker
Dirocton Deinlsan Foce
LK)
in thr direction of ravel Fl = bwlce the force applied by the total mass 2oP3
A% right angles be the diredion of travel F2 = the foree applied by the total mass igpz
Wertically vpwards F3 = lhe foroe applied by the total mess 1gP3
Wertically downvards F4 = twic the force applied by the tatal mass 2qF3
roe PILRTE LIETLRA
e )
,/f-’ S
F3
: A
-~ |
| o @ v
| 7
| P - (‘-‘1 fl;ll 1
i 4 Jlr/{; L‘\ Ly
1 e i I -
|\ ,/f_ L
e at 5
IS e
P
,/
-~ Wi
Fl b
Characteristics of the tank :
Tare mass =y Wk = 510000  KG.
Maimnurn load = P2 = 540000 K5
Total mass (P3) = P1+P2 = 1350000  KG.
Fl = 2o = 26407000 N
2 = 1gAM = 13243500 N
F3 = 1993 = 13243500 N
i = 2 = 26467000 N

JUN 2.10 uaniiagensAuINIgaduLsslufiaiewng

nsAINMsTuLTIgliiminusIngsgaieyn e dawazgunsaldauiuvasds

a

9 @ Ll

AOIANNNTNYATULTINLARTUIN

- ADUYINVDINIAVAVIUA TUAFNIINISHAADUN

- URYINUDILIAVIINUS TURANIIRIRINAURANIINITARDUT

- PHYINUBILIAVINLA TURANIILUIRITU

- ADAYINVBILIAVIINLA TURANIILULIRIAY

(9Bannngnsznsumsvudsinelinsidenmad lnedudsinatlngdeumean w.m.2564)
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M15991 2.3 NMIAIUNIIYaduLstlufiagng 9

NSAMUIUNTYATULSS

GIRN fuus | gm/sD) | P3ke) | gmsdiuam | ussigaduN)
fiavnenisiadoud F1 | 981 | 13,500 2gP3 264,870
Fenasaanniunis F2 | 9.81 | 13,500 1gP3 132,435
EEIY
ﬁﬁVI’NLLuﬁaﬂ%’u F3 9.81 13,500 1gP3 132,435
FAVNIULIRIAS Fa | 981 | 13,500 2gP3 264,870

2.4.2.3 ANSAIWIUNISIVDA

1. FIXBOLY
Bolt Size = M16 :
Number of Bolt N1 = 20 EA./
Mechanical Characteristics of hight strength boltl{(gread 8.8)material
- Ultimate tenslle strength Ub1 - 800.00 N/mm?
- Yick] tensile strength Ub2 = 580.00 N/mm?2
- Diameter Bolt at rcot d = 13.27 mm
- Cross section area of bolt = PL X D?f4 | 2 = 13832 mm2? |
AB =[1d%/4
2. BRACKET WELD

Arca of weld section contribaling to bracket strength :

R . ,\‘-,\'9 wodandavds vn 103, I
A8 101L \ >
______ ..“.&:‘:ﬁ‘e‘/ e
o z
[9) o LeSJ
<N
~
n
\O e) L = 140 ), mm,
- w = - mm.
Number Bracket Weld N2 - 10 SET
Bracket weld length( L) = anuonuwadan x $uu bracket = (140 + 0+ 140 ) x 10
= 4,600 mm,
= = Z mm
= 490 N/mm?

100 N/mm?2

i (h) = Tweld x 0.7 = __10x07
-Ulimate tensile strength Wbi
-Yleld tensile strength Wo2

cll U ! o U =
E‘UVI 2.11 LEMRIBYINNITAIUIUNITIVLA
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A ess | anuuduenan Hummsdveyanaiilnl¥lalasiuaniufannu@eme
Balt Allowable stress
SB = MIN(0.75Ub2,0.5Ub1)
0.75Ub2 = 435 Nfmm?
05Ubl = 400 Njmm?
| s8 = 400 N/mm?
Bracket weld Allowable stress
SW =03 XWbl Lsw = 147 Nfmm?
.Ca ) |
-In the direction travel
=Tensile stress In the bolt = F1f{ABXN1) <= SB1 = 95.75  N/mm?
$B1(95) < 58(400)... OK!
-At right angle to the direction of travel
-Tensile stress in the BolL = F2/(ABXNL/Z, <= S62 = 95.75  N/mm?
SB2(96) < $8(400)... OK!
5.Calculation of bracket weld
-In the direction travel
-Shear stress In vield = FW) <= sw1 = 5758  Nfmm?
SW1(58) < SW(147)... OK!
-At right angle to the direction of travel
«Shear stress In weld = F2/(tw) <= sw2 = 2879 N/mm?
SW2(29) < SW(147)... OK!
-At vertically upwards
-Shear stress in weld = F3/(L\W) <= SW3 = 2879  N/mm?
SW3(29) < SW(147)... OKI
-At verlically downwards
-Shear stress in weld = F4/(L\W) <= S\ = 57.58  N/mm?

SW4(58) < SW(147) .. OK!

JUT 2.12 wanaiiegnanisAuininsiudn
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Ui 3

s18azduAnN1sU U

3.1 Yawarnnevasanudssnaunis

I : NFUFININGNU NTENTIINGNY
9115 U Audouuess aonand 555/2 aunin1ifssdn
LUIRINT LUAANINT NFUNN 10900
InsAwn : 02-794-4000
Q ) Aoy ot Goll
\\
-t
~ < - =
\ P 9-"?-?' B m2as
2
78y % =
“71; 2 99‘1’ Baan
Sawasdee NV
Department of i
Energy Business 4
NSLESHIATONY 2l :
fs: Khe;‘.‘:l"‘.&lﬁf
Energy Compiex- | —h
Company Limited 8
~OUINENS (ENCS
B B8 Centara Grand at Central
Sl Plaza Ladprac Bangkok
1 STUSUIBLTTS

PTT Public DS
Company Limsted e

seas N

JUT 3.1 @0 ufaveInIUgININGNIU NTENTHNEIY
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JUN 3.2 anuinufuRnu

3.2 AnwnzUadEnuUIENaUNIS
Wundieaud simiifdewandinwaznsialunisiiduguaninuvasade

napRILMTALESULaEIiUgRaTIRafaUlns vy

3.3 Aunuanazanyazunlasunauningy
AU WIENIANTS @vdias IaufuRenuludumis 3mnsufumnis

ANEAZUNLASUNBUNUNY NedaulasnsIvaaudavuaIietlnsdeuan

3.4 YDLATAUUIIUVDINUNIUNUSAW

Wg ANAl widual Awvide IminsuuRnig

3.5 ssgzaufuAu

Usgued 4 1hou
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3.6 JumeULALATNIA LY
3.6.1 NNUTIVTINTRYA
1.1 dudumsmvsadeyannnguanefifisndes iesunumadanaviomn
Afedddmiunsvedeunaznsivaeudmudiinetlnsdeuman
3.6.2 MadavintumsumIRIiunasaULazATFaU wudsRnelTasdeuman
(nsalfinen)
2.1 thdyanamanideulosiuinsgiuasngranefiieatos wielfan
grudnlaldine Tnsmadenlowhdeusasidodifungrneuazannsgiu
AAetos
3.6.3 masiduntsmutussumssiiunsmasouuazasandaudsuudfing
Ulasideavad (NSalANwN)
3.1 AvadeunIshafsseinedeuduazlagesn asadeunisiuiainig
Pndafignaesmudofmunvangmane wazdulununuufnresnouds

3.2 avrdeugUnsalfinnsUsEandaineuagsruuYie

=3

] [% o
Y a o

U7l 3.3 NM3nT1aaeun1sinas gunsaliinfauseddsiouagssuuvie

€aN
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3.3 nadaunsvud s 19n18usenulansedn (Hydrostatic testing) m1y

v 1

UINTFIUNITOONUUUVDINIVUA I Y 19y dusanarslunismeaeu L‘ﬁ'aamm
uisussestauargunsnififndeseids asnudulioshatios 30 unit dedlinums
WasuuaawesgUing viouinnsdadusianeunmstuusedu lusewitanisnannudy
LAENAIIINNITANLTIAU
3.4 ipdouaee 9Tl ewminedisuseiulansedn (Hydrostatic testing)
Uszneudne aneens Liquid outlet wazaneens Vapor return 1dunduganandlunis
neaeulnesminfinudulidesndt 1.959 wnUraaiauas (285 psi) Lﬁa@mm
AR éfmlajwumsLU?%EJuLlfdmgﬂs'ﬁw'%ams%ﬁ%ﬂuswdwﬁﬁm'ﬁnmaau
3.5 Magaun1syinnuvesaUnIalaulasnd susedna U wagsEuUie
(Function test) fall
3.5.1 Check valve Angssnuntsiasufeliiemudiluneluds
faldfiomnaiien nageuficuduldou wennudueenuuu wiea
dunaaeu Taevinmadnduladanssiviesufisaugn wwdedlifiessos
NM559T1veNDNININUT AT IVieSURNY
3.5.2 Check lock 95/ @ 105903 L 03181 1A Buazviolef e
Taau dnidiidestulaldfganunsalvasenunldmnluiinisaudese

NAFDUNANUAUITINU UTDAUAUBBNLUU UIDAUAUNAGDU Lnan1sin

v
a

Sulallanssiviesnefing Wvielefeauge avdedliisessesnsiaduves
dhesnnanuinavedefe uazivislofe
3.6 NAFOUAIUAILITALUNITVIIUVDINAIAUSS (Emergency shut-off
and excess flow valve) Faildunounisiiu 2 1uney e
3.6.1 YuneLdl 1 MAdeUNS¥IL Excess flow valve dmsusiadne

LY

fine (Liquid outlet) wazviolaf1w (Vapor return outlet) Nagou7iAI116Y
150 psi Inen15.UnauTalnue9viond 2 o819 UNaULNDINaDINITNZAN
U lATLAENLa198 9AUNGY Excess flow valve 9¢a99v1197ULIN156in

Asinanzdniglilraanaslaogetalauy
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U 3.4 NMINAFBUNTYIN91U Excess Flow Valve

3.6.2 TUNDUN 2 MAADUNITVIN19IU Emergency shut-off valve

dusuvieany (Liquid outlet) uagvinlefing (Vapor return) laevinaunageu

[
v Y v

ABLlERINTUABUN 1 LENT159AR0IRTINAIRNAUNANRIFIUINYTD LBRY
Tifundifuwinle uadsnavarevienvageuizaeslnalosas UM
nagaulnensUauszgueindedlanziienitgunsaldandnniduinensly

nasdlanzanusavinnulanulnd unilnasenainvievnageulazioiasy

Inaanasrunenaiin uansingunsal aunsaviaulaniuung

=
N

U9 3.5 11I1AEBUNI5YIN9U Emergency shut-off valve

CaNl
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3.7 negeun15¥i191uaunsal Intemnal safety relief valve Usgdndavudsing

I Internal safety relief valve Angaidiugavaaeunazldiglulasiaudu

mnanslunisnaaey nduiuanuduitglulasaudidyanaaey nnnaulnay

WnnesUluda Safety valve TuiinAianuauil Safety valve 13310a 419A0AY

fsfweg 250-275 psi vasnuulianAuauasi 200 psi duna agdedliines
Wt ululn waneldn Safety valve @anunsalalaaidn armisavinaulaunfaiy

UINTFIU

gﬂﬁ 3.6 MINAFDUNIININIU Internal safety relief valve

3.8 MA@V Hydro static relief valve Usgd15zuuvio andunisidulagafu
N15MAABY Internal safety relief valve lngiinauduiUnagl 250-275 psi uazfos

Unlealiniiaaueu 200 psi 399zUanI1@msavinulalnfinuuInsgu
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3.6.4 IUTIUTayauazesy

4.1 SHunudeyariaviaaifeiteiioaiunauazdningeay

3.7 aunsnluazinzasiienly
4 -4
g135au73

1.LA599ABUNLADS 8918 Asus

= a

2 InsAnwvilene 8% Samsung

3. \p3esAnaY Bve Casio
ganAwns

1.1UsuAsH Microsoft Word

2.1Usunsu Microsoft Excel

3 1UsuAsu Microsoft Power Point

4. Waunsudusagy



unNa 4

Han1sUfUuRIUAulATIY

4.1 wan1svndaunazAsIdaunsvudIiIellnsideuman
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FUADUNNT NaNSNAEDU s UINTFIY
NAgaU ANEU
NAFOUNIVUA AnsanuANNLT 310 PSI Wunan 30 Wil WU | OUAZTEUUYID
N wagszULYio GEGRIIERN
wazaueNy lagad ANUNT0NUY
Anusulitoy Anusulaly
N7 285 psi 11 Hounin A
30 W9 FUBBALUY
(285 psi) tTu
1287 30 W
+ad :
nadeu Internal | 2183 0a7 270 psi Hu | 18 dad
Safety valve l o 250-275 psi
218 Unfl 200 psi W | 1ndadad 200

psi
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YUABUNIS NaN1SNAEaUY MSANEY | WINIFIU
nagau
NAdU 1@nUan 250 psi [ naudad
Hydrostatic 250-275 psi
relief valve
W | aaUal
200 psi
NAFBUNITVINNU (Aalh! Excess flow

Y94 Excess flow

valve

valve 191U
ANUNTOAN
nslvanzan

p9fwla
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YUADBUNIT NANNSNAFDU MSANEY | WINIFIU
NG
NAABUNISYINIU | Emergency shut-off valve vauanunsasanisluangan WU Emergency
YOINAINUE Nkt o] shut-off

Emergency shut-

off valve

LY DY) G

P
MR

g 3 & 4
S 0s0/4q w
¢

valve 1914
ANUNT0AN
Aslvanzan

ONaRG )
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Ui 5

agunanaztalauaLuY

5.1 ayUNalATINY
INMIANLUNITANUALLATINTANAD NUIINITARTUNITNAFBULALATIIADULN

[

YuAINYUINSLAULMaINTUADUNSALTIUNIT A9l

1. MedoUUaIiguaEsTUUTIonIuLTInulansoan (Hydrostatic testing) Inaasaanusull
ag19tiay 30 U7 LinuNSWABULYAIYeLIUI 1Y M3 aiANTTTITUN InoUN1STULTIAY Tu
FLRINNITAIANUA Y WATUAIINANTAALIIAY LATNITNAADUANLYIIN b8 D1BNA TR

usssulensedn (Hydrostatic testing) Useneusig @819 Liquid outlet Waza18e19 Vapor

(% '
o a

return TdundusinarslunisnaasulagsninNausulitsenii 1.959 wn1U1amauing

(285 psi) WiegAaruuiansy linunswdsunlasgusimiensiduluseninddinimegeu

[

2. vegoumsiniuresgUnsaiauannsfeUsynfudauassruuvie (Function test) fall
2.1 MA@ uANEIN1TaTUN1IT19IUTB 991820 UGS (Emergency shut-off and

excess flow valve) Fefitunoumsu 2 funeu o

Fumouil 1 nndeun1vi19u Excess flow valve dmsuviasnefing (Liquid outlet)

wagviolefine (Vapor retum outlet) nadaufiaaudy 150 psi Tnonsilaaudadaveeta

Yot 2 sgrsdunduiiiosiassnsmnzdnvesietinsideumaiogsdundu wudn Excess

flow valve finnsennsinanzaninalilraanaslaodratniau
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U1 5.2 MIMAgaun15¥191u Excess flow valve

TURDUT 2 NAFBUNITN19IU Emergency shut-off valve d1%5uvadne (Liquid

outlet) uagvinlafing (Vapor return) lagitsunadeudeiiotaintunouil 1 lngn1svnasy

(%
v Y v

fuiondgnidufifnfssinuinese wedliiiundiuwinle wuin iiilwasenainvie

VnFeUILFOIARY o Iaanasauvgaatn uaneigunsal anunsaviheuldnuun

Pl

U

5.3 NINA@BUN13Y191U Emergency shut-off valve
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2.2 negaunsvinaugunsal Internal safety relief valve Usgdndavudafing lagin
Internal safety relief valve fndait1fuganaaeunazldfglulasiamdudananslunis
yadou Mndudivarmduielulpsauddyanagou mmidudamAnresiilug Safety
valve 1uiAnudufl Safety valve 5uila taannuiuilsfvegiivszanas 250 psi (nasgiu

1M&1ad 250-275 psi)

gﬂﬁ 5.5 Pressure gauge Uau¥ Internal Safety relief valve 1Un

nae1nUUlanANA LA 200 psi (119551U1ETAN 200 ps)) dananuinlid
Woudnduluun wanein Safety valve a@1unsalalaaiyn wansitaunsaviaulaunfinig

HRIFTU
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gﬂﬁ 5.7 Pressure gauge Ul Internal Safety relief valve Un

o | o Aa

2.3 Nn@oU Hydrostatic relief valve Usgd152uUvie anliunsiulfeinunisnageu

Internal safety relief valve Imﬁmmﬁmﬂmag}ﬁ 250 psi (mmgm’né’slﬂmﬁ 250-275 psi)



30

gﬂﬁ 5.9 Pressure gauge YUy Hydro static relief valve 1Un

wazlaleaiiniinanudiu 200 psi @05§148UAN 200 psi) waneI@mIsainaula

UNAMLLINTFIU
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K

A

g‘lJ‘ﬁl 5.10 Hydro static relief valve Un tiag Pressure gauge vaue Hydro static relief valve Un

5.2 Yaiauauus

nseiunismadeunarasvaeudwudeinedinsdemmaitu suludesende
mmiuazmmL%’ﬂiﬁ]ﬁ'ﬂuﬁmmaqﬂg‘mmaLLazmmgmﬁ‘Lﬁaammu wagtosninguuned
\Aerdesfunsnadeunaznsndeusuiuansatiu Juilidesmunudenguineiieides
funsvudsiellnsdoumaidaindudiegiinisandunsvageunazasiadeud iwudsiing
Unsidoumad (nsdidnw) WoliuiiRnuanansansivasussazidoaldnsudiuuas
gnéiosmuiingusneivua

wanaNMsAnwlasINIsanisatuilugs TusuiAnealnsusuusangrunenlyly

[ i ]
= v v A

ﬂ’]ﬁ‘l/lﬂﬁ@‘ULLﬁ%@i'ﬂﬁ]ﬁ@Uiﬁﬁﬂ’ﬂNL‘Vill'wﬁllgx‘i“ll‘Ll AU U LWaiﬁmﬁ%ﬁumimaamaz
& £ I = o I £ = Ly Y] 1
nrvdeutugniesazidulumungvuny Jsdndudesdnuinguineatulagtueyiaue

dielianunsauuRauldgndasnungmung
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WHNU. (2564).
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AMINTTUAERS
AMNssULA3DINa

105/2 vigj 5 iuanaestiey gunelns1sd Yminsvys 70120

s.pongpichit9@gmail.com
0924556450
dseudnweeudy  : lsaSeuugaNsIyia 1vUS

lseufnwmeulaty : IsaSeuugaus1yia 19U3

USeyayn3 - ANZIAINTTUANENS dnianssuUlngadl
wazJaawediues uninendefauing
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Testing and inspection of liquefied petroleum gas transport tank

(Case study)
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