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Petroleum industry - Custody fluid flow metering systems

(liquid, gas and wet gas) - Code of practice
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1- International Organization for Standardization

2- International Electrotechnical Commission

3- International Organization for Legal Metrology (Organisation Internationale de Metrologie Legals)
4- Contact point

5- Codex Alimentarius Commission
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2-2 AGA GMM-12, Gas measurement manual-Part 12: Meter proving

2-3  AGA Report No. 3, Orifice metering of natural gas and other related hydrocarbon
fluids

2-4 AGA Report No. 5, Natural gas energy measurement

1- Metering system
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2-5  AGA Report No. 6, Field proving of gas meters using transfer methods
2-6 AGA Report No. 7, Measurement of natural gas by turbine meters
2-7  AGA Report No. 8, Thermodynamic properties of natural gas and related gases
2-8 AGA Report No. 9, Measurement of gas by multipath ultrasonic meters

2-9  AGA Report No. 10, Speed of sound in natural gas and other related hydrocarbon
gases

2-10 AGA Report No. 11, Measurement of natural gas by coriolis meter
2-11 API MPMS Chapter 4.2, Displacement provers

2-12  API MPMS Chapter 4.3, Proving systems: small volume provers
2-13 API MPMS Chapter 4.4, Tank provers

2-14 API MPMS Chapter 4.5, Master-meter provers

2-15 API MPMS Chapter 4.7, Field standard test measures

2-16 API MPMS Chapter 4.8, Operation of proving systems

2-17 API MPMS Chapter 4.9, Methods of calibration for displacement and volumetric tank
provers

2-18 API MPMS Chapter 5.2, Measurement of liquid hydrocarbons by displacement meters

2-19 API MPMS Chapter 5.3, Measurement of liquid hydrocarbons by turbine meters,
includes addendum 1

2-20 API MPMS Chapter 5.4, Accessory equipment for liquid meters, includes errata

2-21 API MPMS Chapter 5.5, Fidelity and security of flow measurement pulsed-data
transmission systems

2-22 API MPMS Chapter 5.6, Measurement of liquid hydrocarbons by coriolis meters

2-23 API MPMS Chapter 5.8, Measurement of liquid hydrocarbons by ultrasonic flow
meters using transit time technology, includes errata

2-24 API MPMS Chapter 6.6, Pipeline metering systems
2-25 API MPMS Chapter 6.7, Metering viscous hydrocarbons
2-26 API MPMS Chapter 7, Temperature determination

2-27 API MPMS Chapter 8.2, Standard practice for automatic sampling of petroleum and
petroleum products
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2-30
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2-33

2-34

2-35

2-36

2-37

2-38

2-39

2-40

2-41

2-42

2-43

2-44

2-45

2-46

2-47

2-48

2-49
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API MPMS Chapter 11, Physical properties data (volume correction factors)
API MPMS Chapter 12, Calculation of petroleum quantities
API MPMS Chapter 13, Statistical aspects of measuring and sampling

API MPMS Chapter 14.1, Collecting and handling of natural gas samples for custody
transfer

API MPMS Chapter 14.3, Orifice metering of natural gas and other related
hydrocarbon fluids - concentric, square-edged orifice meters

API MPMS Chapter 14.5, Calculation of gross heating value, relative density,
compressibility and theoretical hydrocarbon liquid content for natural gas mixtures for
custody transfer

API MPMS Chapter 14.6, Continuous density measurement

API MPMS Chapter 14.8, Liquefied petroleum gas measurement

API MPMS Chapter 14.9, measurement of natural gas by coriolis meter

API MPMS Chapter 14.10, Measurement of flow to flares

API MPMS Chapter 14.12, Measurement of gas by vortex meters

API MPMS Chapter 21, Flow measurement using electronic metering systems
API MPMS Chapter 21.1, Electronic gas measurement

API RP 85, Use of subsea wet-gas flowmeters in allocation measurement systems
ASME/ANSI B31.3, Process piping guide, ASME code for pressure piping

ASME/ANSI B31.4, Pipeline transportation systems for liquids and slurries, ASME
code for pressure piping

ASME/ANSI B31.8, Gas transmission and distribution piping systems

ASME MFC-3M, Measurement of fluid flow in pipes using orifice, nozzle, and
venturi, includes addenda

ASME MFC-7M, Measurement of gas flow by means of critical flow venturi nozzles
ASME MFC-19G, Wet gas flowmetering guidline

ASTM D 1945, Standard test method for analysis of natural gas by gas
chromatography

ASTM D 1142, Standard test method for water vapor content of gaseous fuels by
measurement of dew-point temperature

v
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2-50 ASTM D 5454, Standard test method for water vapor content of gaseous fuels using
electronic moisture analyzers

5 eolitnl b (658 slacsgw ol by jlaie s puSojlail A¥AY Jlo DAY o)led olpl Lo ojlailiwl —gy9T0L
ol oals (1505 ASTM D 5454: 2011 o lasti! 3l oolainl b ccugh ) oaiiSay o0 (Sidg wSII glaollws

2-51 ASTM D 7041, Standard test method for determination of total sulfur in liquid
hydrocarbons and hydrocarbon-oxygenate blends by gas chromatography with flame
photometric detection

2-52 ASTM D 7166, Standard practice for total sulfur analyzer based on-line/at-line for
sulfur content of gaseous fuels

2-53 EN 12405-1, Gas meters - conversion devices - Part 1: Volume conversion
2-54 EN 12405-3, Gas meters - conversion devices - Part 3: Flow computer

2-55 GPA 2286, Method for the extended analysis for natural gas and similar gaseous
mixtures by temperature program gas chromatography

2-56 IEC 60079 (all parts), Explosive atmospheres

aegarme glaand Sy 5l oolil b ylwisl LB glalams D00 o)lod ol Lo slos luiliu] asgorms — 5910k
el 005 3505 TEC 60079 s il

2-57 1EC 60751, Industrial platinum resistance thermometers and platinum temperature
sensors

2-58 IEC 61131, Programmable controllers

)’| solarwl b ‘6}:{)4.aljﬁ "les 6&0..\.:.:5le;5 FARAREN o)Lo..i} P 6‘ ‘51 —Q‘,ﬂ c:'L° ‘_;Lm)l..\jl:.wl A€ g —‘5)9“—.5!.1
el 00 (395 TEC 61131 5 uilivl acgome sloceand

2-59 [IPS-C-IN-110, Construction standard for pressure instruments

2-60 IPS-C-IN-120, Construction and installation standard for temperature instruments
2-61 IPS-E-IN-110, Engineering standard for pressure instruments

2-62 IPS-E-IN-120, Engineering standard for temperature instruments

2-63 IPS-E-PI-221, Engineering standard for piping material selection (on plot piping)
2-64 IPS-G-IN-230, General standard for on-line analyzers

2-65 IPS-G-IN-290, Engineering and construction standard for programmable logic
controllers (PLC)

2-66 1PS-G-PI-230, General standard for strainers and filters
f
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2-67 IPS-M-IN-110, Material and equipment standard for pressure instruments
2-68 IPS-M-IN-120, Material and equipment standard for temperature instruments
2-69 IPS-M-PI-110, Material and equipment standard for valves
2-70 IPS-M-PI-150, Material standard for flanges and fittings

2-71 IPS-M-IN-240, Material standard for measurement of liquid hydrocarbons (custody
transfer)

2-72 ISO 2186, Fluid flow in closed conduits - connections for pressure signal transmissions
between primary and secondary elements

2-73 1SO 2714, Liquid hydrocarbons - volumetric measurement by displacement meter
2-74 1SO 2715, Liquid hydrocarbons - volumetric measurement by turbine flowmeter
2-75 1S0 3171, Petroleum liquids - automatic pipeline sampling

2-76 1SO 5167, Measurement of fluid flow by means of pressure differential devices
inserted in circular cross-section conduits running full

oo 03l )3 Lol i Led awgs Jhw (5,L5 6,650l AFFEA o)l ol Lo slos Juskiw] acgazs — 55910k
el 00 3593 ISO 5167 il asgarme glaceand s 5l ool b o Jlws 51 53 (5,21 abaio xbans b (gl e 4o

2-77 1ISO 5168, Measurement of fluid flow - procedures for the evaluation of uncertainties

pae il sl ! Ghss ~lem ol @xToal AFRe Jlo DIFA oo gl ~olal o o Jstial - s 9T
el 00 (53905 ISO 5168: 2005 s lasbil 51 ol by eoalad

2-78 ISO 6142 (All parts), Gas analysis—Preparation of calibration gas mixtures

2-79 ISO 6551, Petroleum liquids and gases - fidelity and security of dynamic measurement
- cabled transmission of electric and/or electronic pulsed data

2-80 ISO 6974 (All parts), Natural gas — Determination of composition and associated
uncertainty by gas chromatography

2-81 ISO 6975, Natural gas — Extended analysis — Gas-chromatographic method

2-82 ISO 6976, Natural gas — Calculation of calorific values, density, relative density and
wobbe indices from composition

2-83 ISO 9300, Measurement of gas flow by means of critical flow venturi nozzles

2-84 ISO 9464, Guidelines for the use of ISO 5167

2-85 ISO 9951, Measurement of gas flow in closed conduits - turbine meters

A
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8 lastinl 3 ooliinl b cins s5bme (39,0 55 ol (oS3l AYAD Jlo AN o)leis )l pl o o lasbiwl — 55910k,
ol 0 (995 ISO 9951-1:1993
2-86 ISO 10723, Natural gas — Performance evaluation for analytical systems

2-87 ISO 10715, Natural gas — Sampling guidelines

2-88 ISO 10790, Measurement of fluid flow in closed conduits - guidance to the selection,
installation and use of coriolis flowmeters (mass flow, density and volume flow
measurements)

2-89 ISO 11150, Natural gas—Hydrocarbon dew point and hydrocarbon content

2-90 ISO 11583, Measurement of wet gas flow by means of pressure differenrial devices
inserted in circular cross-section conduits

2-91 ISO 12213, Natural gas — calculation of compression factor

) ookl b o815 oy dmle b 5 AVEYD o)leis olpl o slas failinl dcgere — 9Tk
ol 00 3995 ISO 12213 5 lsbiw] acgozes slocond

2-92 ISO 12242, Measurement of fluid flow in closed conduits - ultrasonic transit-time
meters for liquid

2-93 ISO 12748, Natural gas, wet gas flow measurement in natural gas operations

2-94 1SO 12764, Measurement of fluid flow in closed conduits - flowrate measurement by
means of vortex shedding flowmeters inserted in circular cross-section conduits
running full

2-95 ISO 12767, Measurement of fluid flow by means of pressure differential devices —
guidelines on the effect of departure from the specifications and operating conditions
given in ISO 5167

2-96 ISO 15377, Measurement of fluid flow by means of pressure-differential devices —
guidelines for the specification of orifice plates, nozzles and venturi tubes beyond the
scope of ISO 5167

2-97 ISO 16664, Gas analysis — Handling of calibration gases and gas mixtures — guidelines

2-98 ISO 17089-1, Measurement of fluid flow in closed conduits - ultrasonic meters for gas
- Part 1: meters for custody transfer and allocation measurement

2-99 ISO 19739, Natural gas—Determination of sulfur compounds using gas
chromatography

2-100 ISO 23874, Natural gas—Gas chromatographic requirements for hydrocarbon dewpoint
calculation



I 5 IPS-G-IN-240(1):1397

WWAY Jlo (sl o) 105+ o,lets o)l e o st

2-101 ISO/IEC GUIDE 98, Uncertainty of measurement

2-102 ISO TR 14749, Natural gas—Online gas chromatograph for upstream area

slbceens =3 )" oolatwl b “_g).:fo)".\j‘ Cnlad pos Nay-# o)Lo..fa O‘)‘«’.‘ L§L° Lnga)l.\Jl:.wl AS gono —‘5)97.5!.1
sl 00 32905 ISO/IEC GUIDE 98 & Jsilicl de gazre

2-103 NIST special publication-250-49, NIST calibration services for gas flow meters: piston
prover and bell prover gas flow facilities

2-104 NIST special publication-250-72, NIST calibration services for liquid volume

2-105 NIST 105-3, Specifications and tolerances for reference standards and field standard
weights and measures — specifications and tolerances for graduated neck type
volumetric field standards

2-106 OIML D11, General requirements for measuring instruments-environmental conditions
2-107 OIML D31, General requirements for software controlled measuring instruments

2-108 OIML R117, Dynamic measuring systems for liquids other than water

w—gi )’1 s Slole Scwlos ‘_g).zfo)'bj‘ GLDW Avay JL..: AAFY--) o)Lo..i) O‘)‘i‘ le“’ %‘.\3&»‘ —‘5)97.51.1
b_,ab.wo)‘.\;‘ 9 53 QL@‘/’J‘ :\

2-109 OIML R137 (All parts), Gas meters

2-110 OIML R140 (All parts), Measuring systems for gaseous fuel



IS

IPS-G-IN-240(1):1397

VWAV Lo (sl o) 105+ 3 o Loy ol sho o, laibinl

Gl Yolw sl b by s mSojluil o lailiwl Y

Sl Yol 50 b (b o Koo o wuSwl (gl &2 0 o ylasliw! - Jgue

el 00 0013 [iales V Jgaz 50 Ky e oSl 55 oMl 5 Sligas sl ool slas astl

Sjlaslely g s o903 3 w3k Slge o jlusl g ol cele g (>lhb P! 32, Ol |3,
Pipe N
IPS-E-PI1-221 IPS-E-P1-221 —
Y las!
- IPS-M-PI-110 IPS-E-P1-221 - IPS -M-PI-110 Fitting ?
IPS-M-PI-150 IPS-M-PI-150 IPS-M-PI-150 Valve b ‘
IPS-G-P1-230 IPS-G-PI-230 Tracing & ol Sl 1y
Insulation ST Piping
INSO 22542 INSO 22542 INSO 22542 INSO 22542 INSO 22542 Safety Valve |  oluobl ;o5
ASME/ANSI B31.3 ASME/ANSI B31.3 . . _
— ASME/ANSI B31.4 — — ASME/ANSIB31.4 | Metering Skid | 5% s o5
MPMS Chapter 5.3 MPMS Chapter 5.3/ MPMS Chapter 5.3/ MPMS Chapter 5.3/ . o
MPMS Chapter 6.7 | SO-27ISOIML-RILTS g by 59 MPMS Chapter 6.6 150-2715/ Turbine oRF
' MPMS Chapter 4.8 IPSMVLPLI%0 ' OIML-R117
MPMS Chapter 5.6 | . MPMS Chapter 5.6/ | 150 v 1N240 | MPMS Chapter 5.6/ | MEPMS Chapter 5.6/ o o
MPMS Chapter 6.7 ISO-10790/OIML-R117/ MPMS Chapter 6.6 ISO-10790/ Coriolis ol y88 yagld
' MPMS Chapter 4.8 ' OIML-R117 Flow v
MPMS Chapter 5.2 MPMS Chapter 5.2/ MPMS Chapter 5.2/ MPMS Chapter 5.2/ .Posmve e element/
MPMS Chapter 6.7 ISO-2714/OIML-R117/ MPMS Chapter 6.6 ISO-2714/ Displacement | <win obxl meter
' MPMS Chapter 4.8 B ' OIML-R117 (PD)
MPMS Chapter 5.8 ISI(\)/I-I?;/IZSALS/}(I)EIII;\TE-%?/I 7 MPMS Chapter 5.8/ MPMS Chapter 5.8/ Ultrasonic e
MPMS Chapter 6.7 MPMS Chapter 6.6 | 1SO-12242/0IML-R117 et
MPMS Chapter 4.8

1- Metering Skid




IS

IPS-G-IN-240(1):1397

VWAV Lo (sl o) 105+ 3 o Loy ol sho o, laibinl

(aolol) (5ylmi WYl 0 Blo (b 2 Sy yo Sl (gl 2 22 po oo Hlailiwl =Y Jguo

jlilely g cuai o903 3 w3k Slge o jlusl g ol cele g (>lhb P! 32, Ol |3,
Lo 39,15
MPMS Chapter 4.7/ IR
MPMS Chapter 4.7 NIST 250-72/NIST 105-3 — MPMS Chapter 4.7 MPMS Chapter 4.7 — — Test Y
Measures
IPS-C-IN-110/ 25 1ol lesl
MPMS Chapter 5.4 MPMS Chapter 5.4 IPS-M-IN-110 | MPMS Chapter 5.4 IPS-E-IN-110/ Inzifjf:gts o o
MPMS Chapter 5.4 s
IPS-C-IN-120/ o e Syl
MPMS Chapter 7/ MPMS Chapter 7/ IPS-E-IN-120/ Temperature | &33,1% Slgd syl | F
MPMS Chapter 5.4/ | MPMS Chapter 5.4/ | To-M-IN-120 | MPMS Chapter 5.4 MPMS Chapter 7/ | Instruments Lo -
MPMS Chapter 5.4
INSO 22542 INSO 22542 INSO 22542 MPMS Chapter 6.6 INSO 22542 Flov\\;zi\c;gtrol Ol JpaS s
MPMS Chapter 11/
MPMS Chapter 12/ ) -
_ — — MPMS Chapter 5.4 MPMS Chapter 21/ Flow computer| &b,> ,Sdmslxs -
MPMS Chapter 5.5 s
. , o Superviso _ o
Lod)l5 5 00iles oo o (38l55 38 Slaseion Cgmpute? Silamsm Sammls| ot
tem
ducm .. Sys
IEC 61131 IEC 61131 IEC 61131 IEC 61131 155%6;1\113219/0 PLC JIWS
~G-IN- Siyaebp JB
MPMS Chapter 4.2/ MPMS Chapter 4.2/ Displacement
MPMS Chapter 4.8 MPMS Chapter 4.9 MPMS Chapter 4.2 MPMS Chapter 4.2 Prover = Ds9n
Small
MPMS Chapter 4.3/ MPMS Chapter 4.3/
MPMS Chapter 4.8 MPMS Chapter 4.9 MPMS Chapter 4.3 MPMS Chapter 4.3 Volume o> oS 99, .
IPS-M-IN-240 Prover . 4
MPMS Chapter 4.5/ MPMS Chapter 4.5/ Master Meter N rover
MPMS Chapter 4.8 MPMS Chapter 4.9 MPMS Chapter 4.5 MPMS Chapter 4.5 Prover Fhre 2995
MPMS Chapter 4.4/ MPMS Chapter 4.4/ "
St
MPMS Chapter 4.8 MPMS Chapter 4.9 MPMS Chapter 4.4 MPMS Chapter 4.4 Tank Prover 39952




IS

IPS-G-IN-240(1):1397

VWAV Lo (sl o) 105+ 3 o Loy ol sho o, laibinl

(aolol) (5ylmi WYslwo 0 Blo (4l 2 Sy yo Sl (gl 2 22 po oo Hlailiwl =Y Jgua

jlilely g cuai 0903 3 w3k Slge o jlusl g ol cele g (>lhb P! 32, Ol |3,
IPS-E-PI-221 IPS-E-PI-221 IPS-E-PI-221
B IPS -M-PI-110 IPS-M-PI-150 B IPS -M-PI-110 B B Se |y
IPS-M-PI-150 IPS-M-IN-240 IPS-M-PI-150 Strainer
IPS-G-PI-230 IPS-G-PI-230
IPS-E-PI-221 IPS-E-PI-221 IPS-E-PI-221 0015 5y
B IPS -M-PI-110 IPS-M-PI-150 B IPS -M-PI-110 B B oA
IPS-M-PI-150 IPS-M-IN-240 IPS-M-PI-150 ok
IPS-G-PI-230 IPS-G-PI-230 Straightner
— — IPS-G-IN-230 — MPMS Chapter 14.6 Densitometer e S oyl
- L
V e sl sl \ Others b, 2 YGI Lo s !
— — — — ] analyzers Online
9 aszl e (as required) (390 «=>) | Analyzer
IPS clos lusten! .
S aisai
MPMS Chapter 8.2 MPMS Chapter 8.2 . — MPMS Chapter 8.2/ — — Lo |y
g IS0 3171 Auto
IPS-E-PI-221 Sampler
IPS-M-PI-150

258 o Sl Jlow 55 4 4z 55 b g Loyd)lS Lo g a5 caons By g ol 428,55 )13 0,L51 590 (63 Juilin] dcgaze (nl 13 o Jgame caiS (slo tally 6 50jul b das ye sla, VBT Lo 5 (Water Cut Meter) yeclS 5l |




I 5 IPS-G-IN-240(1):1397

WAV Jlo (sl o) 105+ 2 sl ol (o st
S S¥olm 50 mbe by (g 0310l (6 Ol s’ Sl ¥

€97 3l B Wb g omd S a g n (B Slatiie ululn S e Sl pwsige 9 (b V-F
Ao ggoge 2l aalim] Cavgn liel 5 plrl Jeadljgiws 40 ool S8 Ly pd el 0wl @ cale
5 g e ogan (1) g Jlo &l ke 5l s pelass (56 & dlse (S Gl 6 ) esle
s €055 (sl ,8,l5»

gy |, OIML-R117 (All Parts) o lasbs! Slaldl asb V' Jgam j0 eaus o Ll &l ads Y-F
REEYS

API MPMS Chapter 6 3 API MPMS Chapter 5.4 byl cole, ol g58 4 a5 L ¥V-F
Lol (55950

S5 Caley wb LPG) mobe 58 Sy te sloo, Sl APTMPMS 14.8 =l $-F

b Slaria b glhas wb "ol 5 "5 Bsx 5SS, ogas 5 515 390 (sl luilinl O-F
Al 059y

S92l Lupd gzl i b Blas b i *(Sig38l 5 T 039r g 53 Olo; $-F

S5 408 5 b sy 5 Slaie Sl Sl s e Bolyd 5 485 5 oo V-

2S¢ dalg> TEC 60079 sbas lasliwl 6w las jlxail dxws sladose o lasbinl A-¥

e b (L eaisle ) Jaaz Ve 1 F D XY s, Sl il sog ODyae 0 A-F
69..439.9 ‘5‘)}‘ Mbu.uT S ga U‘)ﬁ‘ 9 r:l?o‘ M‘)ﬁmo L o0l ;O Lu).h) é”‘)-“ A.ul.s aQ |) d..]og.s).o
cdgs Sla Cgas (V) cdgs Jbo &l jie 5l cide wulats 9l 4 olge S Glodl 56 ) oole = o

les b o 1) ol el delinlss g ouila,

&

Lng)‘.»'t:.w\ @“Lo ul’)-" Lg).:fo)".»'\ 6L°’r=“ - Conlad pis dcle 6‘)‘.‘ Ve—¥

5,5 )% laise wb ISO/IEC GUIDE 98 4 1SO 5168 API MPMS Chapter13
S i oy 53 Sl Bs3 sl kil s ons 50 (Ll e slas bl Clsasl 1)-F
oS asl b Ay G 5 Ayl iz clasie b Gt wib (opé 5 byt W Sind g Sl

Sydise weal ol p Sl xSoill mSy

- Painting
- Welding
- Structure
- Availability
- Redundancy
- Uncertainty

AN L AW N —

\



IS

IPS-G-IN-240(1):1397

VWAV Lo (sl o) 105+ 3 o Loy ol sho o, laibinl

Syl WYolw 10 55 (L2 g mSejlul o luitwl B
Syl O¥olo yo 31 (b yo Sy yiuo wuSul (5l g2 po (SO Hluiliw! =Y Jgur
Sililely g cuas 09051 9 w3l Slgo Lo jluil g ol cSlw g >lhb M8l 3 Ol |9,
Pipe gl
IPS-E-PI-221 IPS-E-PI-221 —
B IPS -M-PI-110 IPS-E-PI-221 B IPS -M-PI-110 Fitting Ylas]
IPS-M-PI-150 IPS-M-PI-150 IPS-M-PI-150 Valve e
IPS-G-P1-230 IPS-G-P1-230 , , JECOR
Tracing & Insulation sl iy )
1p1In
INSO 22542 INSO 22542 INSO 22542 INSO 22542 INSO 22542 Safety Valve el ping
ASME/ANSI B31.3 ASME/ANSIB31.3
— ASME/ANSI B31.4 — — ASME/ANSI B31.4 Metering Skid KSR W
ASME/ANSI B31.8 ASME/ANSI B31.8
AGA-7/OIML-R137 AGA-7/0OIML-R137 | AGA-7/OIML-R137/ Turbin o
/1SO 9951 /1SO 9951 I1SO 9951 urbine oy
API MPMS 14.9/ API MPMS 14.9/ API MPMS 14.9/
o AGA-11/ISO 10790/ o AGA-11/ISO 10790/ AGA-11/ISO 10790/ Coriolis oo 595
OIML-R137 OIML-R137 OIML-R137
AGA-9/0OIML-R137/ AGA-9/0OIML-R137/ Olﬁi‘fﬁ/” ) Ultrasonic gl
ISO 17089-1 ISO 17089-1 SO 17089-1 ;1.9913
ow
B API MPMS 14.12/ISO B ?ng %%%ﬁg}ff API MPMS 14.12/ Vortex o5 clement/ Y
12764/ OIML-R137 ISO 12764/OIML-R137 « rmeter
R137
API MPMS 14.3/ API MPMS 14.3/ API MPMS 14.3/AGA-
AGA-3/ AGA-3/ 3/ Differential Pressure ; PN
1SO 2186 ASME MFC-3M/ B ASME MFC-3M/ ASME MFC-3M/ Type (Orifice, Venturi (o)l Hlad s
1SO 5167/1S0 9464/ ISO S167/1S0 9464/ | 1SO 51674150 9464/ | YPETER A8 FERL o)
ISO 12767/1SO15377/ ISO 12767/ISO 15377/ ISO 12767/ ‘
OIML-R137 OIML-R137 ISO 15377/0OIML-R137

\Y




IS

IPS-G-IN-240(1):1397

VWAV Lo (sl o) 105+ 3 o Loy ol sho o, laibinl

(anlol) (gl @Yol 53 55 b yo SO yie waSwl (gl a2 o L3, liliw! =Y Jgux

Sililely 9 cuai 09031 9 o3l 3lgo Lo jluil g ool Sl g 2y e8! 3 Ol | o,
OIML-R 140/
IPS-C-IN-110/ T
— — IPS-M-IN-110 — IPS-E-IN-110/ Pressure Instruments Hlad ads il lgol
API MPMS 21.1 gl
IEC 60751/ Igg}gj{g} 14??(;/ Temperature ! r
IPS-C-IN-120 IPS-C-IN-120/ IPS-M-IN-120 — p Lo A8, Wlgol | Instruments
IPS-E-IN-120 IPS-E-IN-120/ Instruments
API MPMS 21.1
INSO 22542 INSO 22542 INSO 22542 INSO 22542 INSO 22542 Flow Control Valve oz JS el
AGA-(3,5,8,10)/
API MPMS 21.1/
IISS% 162525113/ API MPMS 14.5/
— — — EN 12405(Parts 1,3)/ Flow computer ol S el
OIML D31/ OIML D31/ e
OIML D11 5 s
OIML D11/ Control ¥
ISO 6551/1S0 6976 system
Loy3,I5 5 oaisles (lee oals 38lg5 28 Dlaskiv Supervisory Computer | ;»lgnsw ,5dmlxe
5 slaoas ]
IEC 61131 IEC 61131 IEC 61131 IEC 61131 IEC 61131/ PLC % IS
IPS-G-IN-290 el
Master Meter Prover o
AGA-6 AGA-6 (field proving) TS 0308
— - _ AGA-6, 1SO 9300 'CFVN
AGA-6 ’ N
ASME MFC TM (Sonic Nozzle) e ds 295 5
NIST 250-49 Bell P N Prover
_ _ _ _ AGA GMM-12 ¢l Frovet 299
— — — — NIST 250-49 Piston Prover SF= 5992

\Y




IS

IPS-G-IN-240(1):1397

VWAV Lo (sl o) 105+ 3 o Loy ol sho o, laibinl

(aolol) gyl w¥oluo yo 31 b2 SOy e Sl (sl 22 po (oo Hluslicn! =Y Jgu

S3ladlel; g cuai 09031 9 i3l Slgo Leojlail g oLl el g >k P! 32, Olped | 9,
IPS-G-PI-230 IPS-G-PI-230 IPS-G-PI-230 IPS-G-PI-230 IPS-G-PI-230 — — s "u 7
Gas Filter
API MP11\617S1 ;4.1/ISO Gas Sampling JE 6 T iges
API MPMS 14.6/ISO Densitometer s JE
— 6976
ASTM D 7041/ASTM | H,S and Total Sulfur Sedlges )52 YU]
D 7166/1SO 19739 Analyzer 3,555 5 (359,
ISO6974/ISO 6975/ e Ul
— ISO 6974/ — — ASTM D 1945/ Gas Composition% _ o
ASTM D 1945 GPA 2286/ ("0GC) BRI g, Online \4
1SO10723/1SO6142/1SO YAnalyzer
16664/ISO TR 14749
ASTM D1142/1SO TR | Hydrocarbon Dew Point | e abis 5301
B 11150/1SO 23874 Analyzer S 9 )b
ASTM D1142/ASTMD Water Dew Point s alai VU]
5454 Analyzer ol
IPS-G-PI-230 IPS-G-PI-230 IPS-G-PI-230 IPS-G-PI-230 IPS-G-PI-230 — —
o..\.l..lSj.wSi
ISO 5167/ oby>
— — — — API MPMS 14.3/ASME — — Flow A
MFC-3M Conditioner/
Straightner

! Critial Flow Venturi Nozzle

? On-Line Gas Chromatograph (OGC)

el a3l b, 55 YUT g TPS-G-IN-230 s, it cule, "

¥




I 5 IPS-G-IN-240(1):1397

WAV Jlo (sl o) 105+ 2 sl ol (o st
Salxd WY ol 40 35 U o (g 50310l (gl p Ol s Slol 5

9% 51 B wb g om0 S 4 ojgn (M Slasuine ululy S e Sl (quwdige 5 (b V-7
Ao ggo90 ol Al Cavg Gl g ploes! Jodlygiws jo ool 53 aypd al e 0wl 4 el
5 cdgs Sl Lgas (V) g Jbo &l jie 5l cidu aubas 9l 4 slge (S5 Glodl el ) oole
oy Koy slo 95>

Sl Sleldl Wl ¥ Jgaz 0 el o)lil Ko oSl g Slpges adS Y-
Ans ids, |, OIML-R140 (All Parts)

B9d Cale, Jsas onl ¥ocins, 0 sads &)l Sleldl < e s g3 4y a> g5 b ¥-$

Ssd Cule, Wb (LPG) b 5 Ky e slaaSisl APIMPMS 14.8 Slelj)l $-

s Sogo o Ld S aseas 4y 6 . Folul glagiaww Cg> API MPMS 14.10 obllj)l 8-
Ded Cole

b Slasein b glae Wb Tojle 5 6 5 bex @ 6ol S5, ogan o Lo 5,90 slas luilial F-F
5L 0355

S5 Zoley I pd azlye i b Bl Bl i " (938l 5009 (mag e 58 oy V-7

5 488 L 5 w03y 8 Slasiie Glas Sligd (6, Lyt 5 Ji 5 Jam A-F

gy 3aly3 TEC 60079 slos lailiul (5 sillas ,lxdil antns (slodassme o lslin] 4-$

abgy o g Wb A1 oaisle FV Jgam A g V0 F .Y slacas ) Olipas g5le cogs &0 j0 Ve F
sxilu, <o ol Cgan (V) cdgs Jb &l e j oidu wubats 9l 4 Slge S 3l gl ) ool
e 2l s 1y U5l csble asliales

\

sl bl o8 L uSelul slapti Coxhd  poe oAb gl NV-F

W55 )3 ke Wb ISO/IEC GUIDE 98 41SO 5168 .API MPMS Chapterl3

- Master Meter
- Painting

- Welding

- Structure

- Availability

- Redundancy
- Uncertainty

NN DR W~

VO



I 5 IPS-G-IN-240(1):1397

WYYl (gl o) 105+ % o leds ol o o sl
S Ay g pgas ;o SA 5e8 e luslivnl jo oad 70  Medlopn slao lasbinl Gl VY-£
oS asl sl Ayl G g Ayl i Slaia b Gohate b (e 5 bpd (S @y S
o lasliwl Wb ‘Y)'lf Bl T gileg,S oliws o \&")‘J’ oohyl dmwlre Sl 04z Sygo yo VWP
S8 1,8 Jae S ISO 6976

Sl Yol 40 wgb wo 35 (b yo (s S eIl (ol &l s Slol v

Y3 PR L PV ESS U R O o] BSOS S DY S P S IR CE P ORI =IR[P R ES A B
5 ISO 12748 45 ISO 11583 API RP 85 (slas lwlie] sk ye 5 g5050 sl 13 s 1,3
25 anlys |3 Lee Sl ASME MFC-19G

1- Heat Value
2- Gas Chromatograph (GC)
3- Wet Gas

\¥



I 5 IPS-G-IN-240(1):1397

WAV Jlo (sl o) 105+ 2 sl ol (o st

MUQL}'S

)y . . . .
5 gupolSald LSS glocal

[1] GERG 2008 Wide range EOS for natural gases and other mixture (an expansion of
GERG 2004)

& e Jib (LS slosaly

[2] AGA XQO0308 Theory and operations of meter shop sonic nozzle proving systems for
the natural gas industry

Y . .2 . .

[3] NIST special publication-250-1046, NIST Measurement Services: Gas Flowmeter
Calibrations with the 26 m® PVTt Standard

[4] NIST special publication-250-63, NIST Measurement Services: Gas Flowmeter
Calibrations with the 34L and 677L PVTt Standards

oBly (eSS glosal

[5] OIML V 1, International vocabulary of terms in legal metrology (VIML)

[6] OIML V 2-200, International Vocabulary of Metrology — Basic and General
Concepts and Associated Terms (VIM)

S ol g 2L, (LSS slodal,
@ Wl oo 3 S lbiul 0,8 4 jamie 5 8k Sliees Cile 6o ol 5 Sbs,l Legas o
2,5 1,8 eolaiul 050 (LSS laal) lgie
[7] OIML D19, Pattern evaluation and pattern approval

6)'.3»\.4&.7 ‘SLEW ‘_;Lm& ‘SLQ.J@‘)
sleaaly flae a4 Wig oo ) loolabinl (o3BGl slomw b > (paas o
3,55 31,8 oolaiul 050 (LaSS

[8] API pub 2566, State of the art multiphase flow metering

[9] API MPMS Chapter 20.3, Measurement of multiphase flow

1- Flow Computer
2- Sonic Nozzle
3- Pressure, Volume, Temperature, and Time (PVTt)

\V



