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Wite : N15daULNeULAIBYdBYn (Instrument Calibration) Aessls

Ao NMswisuiiteunfusewinsaeaniosilotn Inawrsesilefdesnisasuiiou Quiites
nantslnaiilnes : Flow Meter) %Qmﬁ&mﬁuméawmaau Prover Tank/ Master Meter/ Compact
Prover fiflmnuaziBeausiugngs @unnsgiusneds) meldannizfismuay shnsaeuliisude
YeaanasiunAldunsTndemefna SaUsunaisnsnisinaiu-sne sasanusuLay

gaunnIUNRA NUIRTIATevILYINNUITT WenTIvdeuIgunsaltmsinmatulnNgndemIalyl
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waranunsaaeunduludandnsBannsgiuld ineziBenaiasdenluiudisuiieuiinn “wsedle

ADULTIEU / WAIBINAADYU / LASBLDTR919D4”

yinlufosdauiisulnsoiiadn

®  MUALULUIVDIENER
= A v oa o v ! a a ¢
o Arasleinfintntes wusyuuliih ssuuBianvseted

®  UAMNUATEYTYBINUIBUANY/AIUAN/ATIEBU (Annually, Quarterly, Monthly)

14 = G-
29AUIENaUYBINTHBUTIBULATDIEDIN
peRUsEnaUvaINIsaufsuTedliodn Nimualiluinnsgiu ISO/IEC 17025

Usenaunie 4 dilvg) 9 A LAT03ila1n91984 (Reference Standards Equipment) iasU)jUfn"3
douiisy (Laboratory) upansvimtilun1saeuifigy (Personnel) UayignisasuLiiey
(Method) Uaguiilsmsaeuisulivatsunnsgiuldluniseneds wwisnisaeuiiisuauunsngiu

1SO, ASTM, API, AGA, DIN, MID wag JIS 1udu
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LASDNUDHIULNLU / LASDINAFDU / LATBIUDIND19DY

Compact Prover %39 Small Volume Prover (SVP)

** msideniaedenadeu IsvadoviuegiuvalyUave 1w vlnvensin HaniuyIsaeUigy

a7 JavenIguens 199 dedlasun e usiunyngag 1s9enaimnsss kasnIenusy
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Tugrawnssulingdon Tssgpamnssunduindu (Oil Refinery) uay Tssgnannssuding

13l (Petrochemical Complex) daifulssgnamnssuunalug fldidatuamudmaunn fnnsld
welulaBluseugs fin1svurne nmsdere¥agiu (Raw Material) wagndnsust (Product)
paeana Tlusuuuuresalarfine sevinlagaamnssudiedu a1n lsgaamnssutudu
(Upstream), Isqqmmmsiu%mmﬂ (Intermediate), Ismmmwmw%uﬂma (Downstream)

nguelgdde Snvisnisiluldlunszuaunisudn (production process) nsasludmnuludain

(% [
LYY 1 = o w a

(Run Down Tank) AUUALEUNINANUTFRIAINEIAYNIN MINANURANAIALAATULNES 0.1%
lumsmuinveaToainvazvudIuiBIUIAlYY TUDRMINETINTIUINETIUIUENLEY

YMIDVANYAUUINADTU

n13vudeUlnsifsu TuUIVNNUNLAENINELE NNUNALE 3 8RB NISVUAIVINNTAUTIVN

ASVUAINIWID haEN195al AIUNNLLALTNITVUAINIUTD WALTNIIYI

15993890 (Instrument)

(%
% 23

wsosdiedn nlanudAylunsansloulunistevisindunandununiu Ay 294l
gnamnssy Sndudedldiasedioinnfianuuwiudias weldlunsruinsayanvesingiuuas
nan A TrlunisAnanIBasswanile waztilensivaounissalua (Leak) nsuansng (Dff)

MsgaymensoiUiey (Loss/Gain) WagAugnnasisiugl (Accuracy)

119590 (Flow Meter)

A1 Flow Meter 11370131 flow (N15tua) + Meter (19579, 1AS099R) wlalsin ww3esile

[

AERIINTT A
wesiniduaiasdiodnvediva wuwunisldnulunsenamnssuingiu 1o 2 Yssuoamlugg

1. wesinnsivanldlunisderis nsmwiadaiun® Custody Transfer Measurement
(class 1) ¥38 Custody Transfer Type agilAduusiuggs
2. wevianslwanlglunseuiunswdn Process Flow Measurement (class 2) #39

Industrial Type lagnanisinazuansanduuiuns (Volume) #3e uaa (Mass) lg
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International Classification for Standards vaslnafiinas Custody Transfer

Class Typical applications Required accuracy class Reference
1 Custody transfer class 0.5 or class 1.0 This document
2 Allocation class 1.5 This document
3 Utilities and process 150 17085-2
4 Flare gas and vent gas 150 17085-2

AMNUTENBU : https://www.iso.org/obp/ui/#iso:std:is0:17089:-1:ed-2:v1:en

** FIUNUTUN TN VONNTUATINAIHS (Permissible Limitation) &#1%3U Custody Transfer
A7 Repeatability = 0.05% A7 Accuracy = 0.01%

YANIN590 (Flow Metering Skid)

Lo [l
TK-4lio
NCENTRATED SULPHUg .
Lom*

AMUILNBU : Jarmikorn Chansuwan

YAu1n33n (Flow Metering Skid) Tulssgeanunssuingiuiu azusznaulusieg wnsingnsn
n1slua (Flow Meter) Lﬂ%a\‘l’?ﬂqm%gﬁ (Temperature Transmitter) LA39IAAIUAY (Pressure
Transmitter) 1A389IAAMUAUIUY (Densitometer) uay 1ATBIINARBUNILADS/NID

AsesUszalana (Flow Computer) dusuinsodlnansuazuanosnuifnfinisludienns
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1MM5IMOATINTSIMa ¥8a Coriolis Flow Meter TuszazauninUaiuun Mnlanisuduunly

11959n98A Coriolis kag Ultrasonic Flow Meter 1nnn31afindu 1y PD Meter, Turbine Meter

119530 Coriolis Wuamnsaumlavissia Mass, Volume, Density uaglavi Liquid uay i

wazUSUA1 K-Factor TmumNumungauninugInsindu @ Ultrasonic Tdudnniseaudansilatia
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MMWUTENBY : 91ANT WY

nsodlnansuimasusonTslszalana (Flow Computer) Rsas key Pad 8anin

Aud19azilu Dip Switch/Enable waw Disable uasiinundasedivianay vaowiinga

asswandawietesiunisuiuuily (Adjust) Inglilasuaugn
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1 =~ a sy & a
‘U‘uﬁla‘uﬂ'ﬁﬁa‘uL‘VIEJUIWaumaiﬂ’JEJLﬂSENVIﬂﬁEJU YU Compact Prover

USEniledgylunisasuiiey (Third Party) 3svinn1sinaaasewmaaauyiln Compact
Prover ¥38 Small Volume Prover (SVP) iMti1911 Aag38N1NAdaUAINLINTFIY API-MPMS

Chapter 4 : Proving system , Section 3 : Compact prover

' v
Y & vV

- Un Block Vale, drain WaniugNA1vidis, siovienadoultniuvie Line by pass

AwUsEneu : 91InT WIFITIN

- YBIUNAI WAUANAU piston T0981 Compact Prover Inaunilaluaunils lagin

Y Y

USUINTYDIRINTEUDNGUAILIUNULIAT WNIUIRSINSIUa ( Flow late) wiguiiu

§ o

fwes vin1snaaeu 5 run, run ag 5 part (§ngu piston 33lUndu 5 A1 = 1 run)

** gumaulunisaeuiguasesdiainlnaiines luiiasesuiglsinsutuneu Fedidanuae

s1¢adennouT19uN xdesurelilus131 EP.02 (Petroleum Gas Oil Petrochemical)

Flow Tube
Piston
Poppet Valve

Pneumatic Spring Plenum

Optical Switches

Actuator Piston

Actuator Cylinder

Hydraulic Pump and Motor
Hydraulic Reservoir

melupIomngau Compact Prover (cross section view)

AMNUTENBU : https://www.emerson.com/documents/automation/data-sheet-legacy-compact-prover-en-43910.pdf
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LU lUNTSNATUIVBINSUETITNEANR (Permissible Limitation) Nan1saauifisulngin
ANAIHLLUEVDIIRTIA (Accuracy) Jitiu +/- 0.02%
Amsigvesngin (Repeatability) TailAu +/- 0.05%
* 315 ¥aTild R unanSmaevuea (Ethanol)
AIANLIUEIVDININTIA (Accuracy) BikAU +/- 0.5%

AINSINE U830 530 (Repeatability) lailAu +/- 0.05% w3emu Meter Specification

FQI-41-02068
FLOW COMPUTER

AYaLYY (Fapiiies) USuuin Flow Computer

AmUsEney : 18NS VYT

Meter Factor fia A1¥ALYe (FAmuiines)

Usinesianlannmanasgiv
Meter Factor =

Ysanesiaulannanesia

Y s

K-Factor = 9n91d1U5znINdge unaad Pulse Output sioA1mtn (Pulse/mass) 50

(Pulse/Volume) U3110152349 195U Pulse/kg, Pulse/Ton, Pulse/m3, Pulse/litre

wisesdloingaannssu waad (Pulse=dyaamialniln) gnldiludyaraeen (Output) dusunis

v o A o a [ d' v < 1 a
Yuduau visetudsunaluanuasresninud (frequency) LLGSG]’EJUE"{UENVLG’ITWILi'JG]E)ﬂ']ﬁL‘UaEJuLL‘Uax‘i

1Y

AUA (frequency) Ao FuugnAFuUTAGaUTINIUA WLl Tunilaniie Lian wiumedydnual

Tnhedusoudaiund (s1) wiSe 1859 (Hz)
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K-Factor new = K-Factor old / M.F.
K-Factor = 1uA1Uszandivaanines Au191nlseaunds ssuudiaanselingd

dndu Flow Meter uiinazldnisusuiloamalunisuian k-factor

REPEATABILITY : Han13wyinaudie

Auansatun1sigdusngIuveInuwiug) mnnsinglaas wilideanuusivegn

fldlanusafianuusiuggale

% Repeatability = Metor Pactor (Max.) -1 }xwu

Meter Factor (Min.)

ACCURACY : Aauwiug

YnAnLaNTavesaUnIainIeliadn wansrkiaselun1sin Beasesindinanuudugiuin

' ¥
a

Wil 51A1A9gBegaunnau

% Accuracy = | Meter Factor (Average) -1 } X 100

** FIRsUIAIENIAFEU Uy Compact Prover ltaeulilguingin szdavlasunisaay
Wiguvesiiuesne lngnispivauyes a1ntanaadn nsunismnigly 1 asyd lnevinisaeu

WIYUAUEIRNUINT) **

** A TInNERSININY (GAS) asihlunaaeuaudu)uRn1sie 2. 981300 Uan.
1195514 American Gas Association (AGA) Report No.7 (M3Auisiuagn1sanas) dmsu Gas
Turbine Meter, AGA No.3 d@1435u Orifice Meter (Differential Meter), AGA No.9 d@145u Ultrasonic

Flow Meter waz AGA No.11 @11su Coriolis Flow Meter

8|Page



9|Page

TunnsaauisuLAIa9La It ALABIANTNIDNEN1ILD1984 (Reference Condition) kaztade

1%
3 U

fuusnisunila (Correction Factors) M@AQUNUIABITBIAIENAIEAD LNT1UNTUNER A tu9insiu
Tudszmalvasndulszmaandou urlunstouensan1sAuinn® 15187198391nURs§IUTed

anTuiinauanidundn wu ASTM, APl MPMS, AGA, OIML tJusu

4012291999 (Reference Condition)

NeAUsznaundRyfe AIIWANEINDY (Reference Pressure) uag 8agilonad (Reference

Temperature)

AUAUDI9D9 (Reference Pressure)
A1SAMUUAANUAUDIIDIVDIVDUNAILFALIUA TAIULANFAIIU

RPIILY LLazmamﬁmsﬁmmLﬁauﬁ'}L%ﬁ]gﬂ AMNUAAIUAUDIDILAWANNY ANUAUUTTENA

101.325 kPa %30 14.696 psia (0.0 psig)

( kPa : Alatama, psia = pounds-force per square inch absolute AIUAUATTINAY

AINAUYTIEINIATOU) USIIANY, psig - NaUUeUs/MITTINT2aUmMea)

9UNNID1984 (Reference Temperature)

mlanluwdazUseinanavaviuniuaziuniou azilgumginuandaiuuin ludssmeaun

NN AMUAYUNNITE9B IR
(% a (3 Q. = (% (% a
" 7y Eastern Bloc (glsUngiusen luden TWwaua wasiu lsunlly wlnaladn §inn3
Jaunisey wagdaunile), Useimausga aamgid1ede 20 C°

7 luglsungiunn (eeawie wadey i3uaa dnwadsn lwisasaun alnwasihaun
waranveandng aamnie1de 15 C°
# Tuangeuiini (US Bbl) aamgiiea1989 60 F° (API Gravity)

7 dulsswAlvedesSeussimun aamndends 137 30 C iuinaunaue
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Tounzfunniefuunsanazdneds deliinanugfsssulunisdavisuasiuiniuns
International System (SI) Units : Uszinafilduiaeaszuu S|
Pressure : 14.696 psia (101.325 kPa)
Temperature : 59.0 °F (15.0 °C)
United States Customary (APl MPMS Chapter 12-Section 2, 1995)
Pressure : 14.696 psia (101.325 kPa)
Temperature : 60.0 °F (15.56 °C)
Thailand Only
Pressure : 14.696 psia (101.325 kPa)

Temperature : 30 °C

Uadeaauusnisunby (Correction Factors)

[ v &

Tadusudsnisunly lumsdunamardSinaldunsia 4 6 fddny dadusduusen (Multipliers)

1. Meter Factor A9 8n91dUsENINUTUNTITIMOWAINAININIFIU AuUTuImsNey
lpanniesestuiiniidtnes
Meter Factor fia Mauunsin lumsusuliasesdunnuinnunisiva (nnsin)

gruAUSunansivalagnsies (Mevdinsasuiiiev)

Meter Factor {usudsildfiniae gnldieviinisuilousuad3unms Nuanslaeunnas

SoluidupUsunsNLnasa

2. CTW (Correction for the Effect of Temperature on Water)
mauflurndmsudvinavesgumgiinaneti

3. CTL (Correction for the Effect of Temperature on a Liquid)
nsuiluArdnsudnsnavesgungliinadeveunad

4. CTS (Correction for the Effect of Temperature on Steel)
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msudlurndmsuavinavesenmgiiadeiinaselans
5. CPS (Correction for the Effect of Pressure on Steel)
msuflusdmsudvsnavesruiuadeinadelans
6. CPL (Correction for the Effect of Pressure on Liquid)

NSWALANEINSUBNENAVIANUA UL NAR DYDY

Uadududsnsudlusineg Juegiuinsomeaaumeindusinesls ssuuleviseln

Tusgazdeateaniiu AesvoAlugNANINUSINTISUgaULisUIATslladn wie 3 Party avlu

'
[ 1 a

Awug1ineee lRsudiu gndesuiuguniign.

Reference :

“Why Calibration of Your Measuring Instruments is Important”

https://translate.google.com/translate?hl=th&sl=en&u=https.//www.surecontrols.com/why-calibration-of-your-measuring-

instruments-is-important/&prev=search&pto=aue

https://flowlabservice.co.th/2017/02/08/%e0%b8%97%e0%b8%b3%e0%b9%84%e0%b8%al%e0%b8%95%e0%b9%89%e0

%b8%ad%e09%b8%87%e0%b8%aa%e0%b8%ad%e0%b8%9a%e0%b9%80%e0%b8%97%e0%b8%b5%e0%b8%a2%e0%b8

%9a/

“yludpsapuifisu ? Why need calibration?”

Flowlab & Service CO.,LTD

“in3nAuiiunisaeulieu EP.1: Compact Prover”

https://youtu.be/XnsDgkZncUE

2999

“Flow Meter Accuracy & Repeatability

https://www.bronkhorst.com/int/blog-1/flow-meter-accuracy-repeatability/

@ v a4 A o "
ﬂ’]TLJTULWEJULﬂiENﬂJE]']@ﬂW{LMa

http://www.thailandindustry.com/indust_newweb/articles preview.php?cid=12533
“Water Draw Pipe Prover”

https.//www.intertek.com/petroleum/metering/water-draw-pipe-prover,
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https://translate.google.com/translate?hl=th&sl=en&u=https://www.surecontrols.com/why-calibration-of-your-measuring-instruments-is-important/&prev=search&pto=aue
https://translate.google.com/translate?hl=th&sl=en&u=https://www.surecontrols.com/why-calibration-of-your-measuring-instruments-is-important/&prev=search&pto=aue
https://flowlabservice.co.th/2017/02/08/%e0%b8%97%e0%b8%b3%e0%b9%84%e0%b8%a1%e0%b8%95%e0%b9%89%e0%b8%ad%e0%b8%87%e0%b8%aa%e0%b8%ad%e0%b8%9a%e0%b9%80%e0%b8%97%e0%b8%b5%e0%b8%a2%e0%b8%9a/
https://flowlabservice.co.th/2017/02/08/%e0%b8%97%e0%b8%b3%e0%b9%84%e0%b8%a1%e0%b8%95%e0%b9%89%e0%b8%ad%e0%b8%87%e0%b8%aa%e0%b8%ad%e0%b8%9a%e0%b9%80%e0%b8%97%e0%b8%b5%e0%b8%a2%e0%b8%9a/
https://flowlabservice.co.th/2017/02/08/%e0%b8%97%e0%b8%b3%e0%b9%84%e0%b8%a1%e0%b8%95%e0%b9%89%e0%b8%ad%e0%b8%87%e0%b8%aa%e0%b8%ad%e0%b8%9a%e0%b9%80%e0%b8%97%e0%b8%b5%e0%b8%a2%e0%b8%9a/
https://youtu.be/XnsDgKZncUE
https://www.bronkhorst.com/int/blog-1/flow-meter-accuracy-repeatability/
http://www.thailandindustry.com/indust_newweb/articles_preview.php?cid=12533
https://www.intertek.com/petroleum/metering/water-draw-pipe-prover/

