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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in tiretSOAEE€ Directives, Part T particutar the differentapprovat criteriameededy for the
different typep of ISO documents should be noted. This document was drafted in accordange With the
editorial rules|of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is dfawn to the possibility that some of the elements of this document may)be the supject of
patent rights. [SO shall not be held responsible for identifying any or all such patent rights. Ddtails of
any patent rights identified during the development of the document will be in theyIntroduction|and/or
on the ISO listfof patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the conyehience of users and dpes not
constitute an ¢ndorsement.

For an explaration on the voluntary nature of standards, the ‘heaning of ISO specific terms and
expressions r¢lated to conformity assessment, as well as information about I1SO’s adherence to the
World Trade (rganization (WTO) principles in the Technical Barriers to Trade (TBT) see the following
URL: www.isolorg/iso/foreword.html.

This document was prepared by Technical committee ISO/TC 28, Petroleum products and lubyicants,
Subcommitteq SC 2, Measurement of petroleum and related products.

This first edition cancels and replaces ISO 91-1:1992, ISO 91-2:1991, IS0 9770:1989, and 1SO 502¢:1999,
which have befn technically revised.
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Introduction

Custody transfer of crude petroleum and its products are generally transacted in volumetric quantities.
Since crude oils and petroleum products have relatively high coefficients of thermal expansion and
compressibility, volumes are corrected to standard conditions of temperature and pressure in order
to provide a meaningful and consistent basis for measurement. The definition of standard reference
conditions is therefore of fundamental importance in measurement, calculation and accounting of
petroleum quantities.

Volume correction factors are used to account for the thermal expansion of liquid hydrocarbons
and convert observed Volumes to volumes at standard temperature and pressure Tables of volume
correct 5 oT1Ta D ata gthe volumetric
change of hydrocarbons over a range of temperatures and pressures Cooperatlve international work
on volfime correction factors dates from 1932. The temperature volume corréction factor tables
(petroltum measurement tables) referenced in ISO Recommendation (R) 91:195911] were developed
during|the late 1940s and published jointly by the American Society of Testing Materials (ASTM) in
1952 and the Institute of Petroleum (IP) (metric edition) in 1953[9]. These tables correctgd to standard
temperjatures of 15 °C and 60 °F only, and were based on data for crude petroleum gnd petroleum
fractions published in 1916 by the (United States) National Bureau of.Standards (NBS) and some later
data on} natural gasoline reported in 1942. These 1952 tables weré€ referenced in API/Standard 2540-
1966(19] (also designated ASTM D1250-56). A few amendments,te_ISO/R 91 resulted in the publication
of a sedond edition in 19701[2]. ISO/R 91:1970/Amd 1:1975[3] waspublished in 1975 for talples based on a
refererice temperature of 20 °C.

In the parly 1970s, it was demonstrated that the preyviously published tables were not satisfactorily
applicaple to many crude oils of current economic.iniportance. A revised standard yas published
i Measurement
nd IP 200/80)
S. This study
e oil samples
jor conceptual
eum industry.
P 200/80 was

andardization
1l expressions,
de. Adherence
an attempt to
rictions would
e the primary
5 produced for

91-1:1982[4].

Corrections to the 1980 standard were listed in ISO 91-1: 1992[5]

Computer implementation procedures developed by the IP for corrections to 20 °C were published
in 1988. These implementation procedures were prepared as standard procedures to enable users
to produce their own computer programmes either for the generation of 20 °C tables or for use in
calculations without the generation of tables. IP Petroleum Measurement Paper No. 3[8] was referenced
in ISO 91-2:1991I[6], superseding Addendum 1:1975 to ISO/R 91.

Compressibility factors for hydrocarbons in the 0° to 100° API gravity range were developed in 1945
and published in 1960 as API/Standard 1101[12], Appendix B, Table II. This table was superseded by
API MPMS Chapters 11.2.1[13] and 11.2.1M[14] published in 1984. API MPMS Chapter 11.2.1M-1984 was
adopted by ISO/TC 28 and published as ISO 9770:1989[13].

Compressibility factors for hydrocarbons in the 0,500 to 0,611 relative density range and 20 °F to 128 °F
were published in 1984 as API MPMS Chapter 11.2.2[15]. A second edition of API MPMS Chapter 11.2.2
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was published in 1986 with an expanded relative density range of 0,350 to 0,637. A metric version of this
standard (350 kg/m3 to 637 kg/m3 range) was also published in 1986 as API MPMS Chapter 11.2.2M.

Unlike the 1980 temperature correction factor tables (API MPMS Chapter 11.1-1980), the compressibility
table values given in API MPMS Chapters 11.2.1 and 11.2.2 were the standard, not the implementation
procedure for the underlying equations.

In 2004, a revision to API MPMS Chapter 11.1 (also designated as an adjunct to ASTM D1250-04 and
IP 200/04) was published and established procedures for generalized crude oils, liquid refined products,
lubricating oils and individual and special applications, by which volume measurements taken at any
temperature and pressure (within the range of the standard) can be corrected to an equivalent volume
at 15 °C, 60 °F or 20 °C (or other reference temperature) and standard pressure, by use of a correction

factor for tenfperature amd pressure of tire Hquid (€ TPEAPTMPMS Chapter 11 1+-2664/Ad;]
ASTM D1250404/Adjunct to IP 200/04 superseded API MPMS Chapters 11.1-1980, 11.2.1:19
11.2.1M-1984.

In 2007, Addeiydum 1 to API MPMS Chapter 11.1-2004/Adjunct to ASTM D1250-04/Adjunct to IP
was published|in order to include some minor updates to the standard.

Previously, m
factors were optained from a variety of sources.

In 2007, these

Vi

st natural gas liquid (NGL) and liquefied petroleum gas (LPG):temperature cor

ASTM-IP Betroleum Measurement Tables, 1952[9], as referenced in ISO¥R 91:1970[4]. This pub
is limited fo a 60 °F relative density range of 0,500 and higher.

GPA Standard 2142, published in 1957[16].

GPA Techpical Publication TP-16, published in 1988[17], It is limited to the following product
propane with relative densities of 0,501, 0,505, and 0,510; iso-butane at a relative density o
normal bytane at a relative density of 0,585, and natural gasoline (12 psia to 14 psia Reid
pressure) [at a relative density of 0,664.

ainst Specific Gravityy60/60 °F For Liquefied Petroleum Gases and Natural Gasol
in I1SO 91-1:1992(5k

API/ASTM/GPA Technical Publication TP-25, published in 1988[18].

nnct to
B4 and

D00/04

rection

ication

s: HD 5

F0,565;
vapour

Specific
nced in

Volume
ine”, as

Hocuments,were superseded by API MPMS Chapter 11.2.4/GPA Technical Publicatiop TP-27.
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Petroleum and related products — Temperature
and pressure volume correction factors (petroleum
measurement tables) and standard reference conditions

1 Scope

This document refers to temperature volume correction Fnr‘fnrc’ which allow users to co

hvert volumes,

measufed at ambient conditions, to those at reference conditions for transactional\purposes. This
document also refers to compressibility factors required to correct hydrocarboncvolumes measured

under
temperjature.

pressure to the corresponding volumes at the equilibrium pressure| for

he measured

Table 1 shows the defining limits and their associated units of correction-factors referenced in this
document for crude oil, refined products and lubricating oils. These valués are shown
Also shbwn in the table are the limits converted to their equivalent units)(and, in the case gf the densities,
other Hase temperatures). Table 2 shows defining limits of correction factors for light
(naturgl gas liquids and liquefied petroleum gases).

n bold italics.

hydrocarbons

Table 1 — Defining limits of correction factors for crude oil, refined products and lubricating oils

Crude oil | Refined products Lubricating oils

Density, kg/m3 @ 60 °F 6106,to 1 163,5 800,9to1163,5

Relative density @ 60 °F 0,611 2to 1,164 64 0,801 68to 1,164 6

API gravity @ 60 °F 100 to -10 45 to -10

Density, kg/m3 @ 15 °C 611,16to 1 163,79 611,16to 1 163,86 801,25to 1 163,85

Density, kg/m3 @ 20 °C 606,12to 1 161,15 | 606,12to 1 160,62 798,11 to 1 160,71

Temperature, °C -50,00to 150

Temperature, °F -58,0 to 302

Pressure, psig 0Oto1500

Pressure, kPa (gauge) 0to 1,034 x 104

Pressure, bar (gauge) 0to103,4

60 °F thermal expansion

actor (a60), per °F 230,3 x 10-6 to 930,0 x 10-6
060, Per°C 414,0 x 10-6to 1 674,0 x 10-6
Tablel2Z—Defining limits-of correctionfactorsforlighthydrocarbensmraturalgas liquids and
liquefied petroleum gases)
Density, kg/m3 @ 60 °F 350,0 to 688,0
Density, kg/m3 @ 15 °C 351,7 to 687,8
Density, kg/m3 @ 20 °C 331,7 to 683,6
Temperature °C -46,0to 93,0
Temperature °F -50,8 to 199,4

Pressure

Saturation conditions (bubble point or saturation vapour
pressure) (see Note 2 to 4.1)

This document also specifies standard reference conditions of pressure and temperature for
measurements carried out on crude petroleum and its products, including liquefied petroleum gases

(see Annex B).

© IS0 2017 - All rights reserved
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This document excludes specifying standard reference conditions for natural gas which are given in
1SO 13443[15].

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

API Manual of Petroleum Measurement Standards (MPMS) Chapter 11.1-2004%1)/Adjunct to ASTM
D1250-042)/Adjunct to IP 200/04, Temperature and Pressure Volume Correction Factors for Generalized

Crude Oils, RefiredProducts-endtubricating Oils/Addendum 12007

API MPMS Ch3pter 11.2.2-1986, Compressibility Factors for Hydrocarbons: 0.350-0.637 Relative Density
(60 °F/60 °F) and -50 °F to 140 °F Metering Temperature/Errata June 1996

API MPMS Chalpter 11.2.2M-1986, Compressibility Factors for Hydrocarbons: 350-637-Kilograms per Cubic
Metre Density [15 °C) and -46 °C to 60 °C Metering Temperature

API MPMS Chgpter 11.2.4-2007/GPA Technical Publication TP-27-2007, Temperature Correction|for the
Volume of NGL|and LPG, Tables 23E, 24E, 53E, 54E, 59E, and 60E

API MPMS Chapter 11.53) Part 1-2009/Adjunct to ASTM D1250-08/Adjunct to IP 200/08, Density/Weight/
Volume Intracanversion — Part 1: Conversions of API gravity at 60° E

API MPMS Chapter 11.53) Part 2-2009/Adjunct to ASTM D1250-08/Adjunct to IP 200/08, Density/Weight/
Volume Intracqnversion — Part 2: Conversions for Relative Density (60/60° F)

API MPMS Chapter 11.53) Part 3-2009/Adjunct to ASTM D1250-08/Adjunct to IP 200/08, Density/Weight/
Volume Intracqnversion — Part 3: Conversions for Absalite Density at 15° C

3 Terms and definitions
No terms and flefinitions are listed in thissdocument.

ISO and [EC mpintain terminological databases for use in standardization at the following addresses:

— IEC Electrppedia: available athttp://www.electropedia.org/

— ISO Onling browsing platferm: available at http://www.iso.org/obp

4 Sources|and usage guidelines for volume correction factors

4.1 Sourcelofvolume correction factors

For the purpose of custody transfer in accordance with this document, reference shall be made to API
MPMS Chapter 11.1-2004/Adjunct to ASTM D1250-04 and I[P 200/04, including Addendum 1-2007.

API MPMS Chapter 11.1-2004/Adjunct to ASTM D1250-04 and IP 200/04, including Addendum 1-2007,
recognizes three distinct commodity groups: crude oil, refined products, and lubricating oils. A special

1) Available from API Order Product Number H11013.

2) Available from ASTM International. Order Product Number AD]D1250-E-PDF.

3) API MPMS Chapter 11.5 Parts 1-3 replaced Volumes XI and XII of API MPMS Chapter 11.1-1980/ASTM
D1250-80/IP 200/80 (see Annex C).
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application category is also included which provides volume correction based on the input of an
experimentally derived coefficient of thermal expansion.

NOTE1 Additional API volume correction factor standards have subsequently been published or are under
development for particular applications. See Annex D.

API MPMS Chapter 11.1-2004/Adjunct to ASTM D1250-04 and IP 200/04 provides general procedures
for the conversion of input data to generate the corrected values at the user specified base temperature
and pressure using the effect of temperature on the liquid (CTL), the compressibility coefficient (Fp), the
correction for the effect of pressure on the liquid (CPL), or the correction for temperature and pressure
of a liquid (CTPL), in a form that is consistent with the computation procedures used to generate
VCF values. Two sets of procedures are given for computing the volume correction factor: one set for

data e
square
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proced
This v

For de
Part 1
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For NG
TP-27-]
density
factor

proced
API MH
for Tab
These
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Chapte
density
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at the
measul
compo
vapour
Chapte

lJl Cbbcd ill U-S- \,uatuuwu_y uuito (tCllllJCl at\,uc ill dcsl CCOS Fclhl Cllhcit, lJl C33UI T
inch gauge), the other for the metric system of units (temperature in degrees Ce
pbascals). In contrast to APl MPMS Chapter 11.1-1980/ASTM D1250-80/1R.(200/
ures require the procedure for U.S. customary units be used first to compute de
lue is then further corrected to give the metric output.

hsity/weight/volume intraconversion, reference shall be madeCto” APl MPMS
to Part 3/Adjunct to ASTM D1250-08 and IP 200/08. These standards provide
ements from one system of units to another for both in vacuo and in air values.

. and LPG, reference shall be made to APl MPMS Chapter112.4-2007/GPA Techni
007. The implementation procedures describe how texcalculate the CTL given 3
factor at basis temperature and an observed temperature, and calculate the appr
it basis temperature given a relative density at.an‘observed temperature. The ir

IMS Chapter 11.2.4-2007/GPA TP-27-2007 ata-60 °F base temperature are given.
le 23E makes use of the procedure described in Table 24E, thus Table 24E is p
ire followed by procedures for Table 54E and Table 53E at a base temperature d
lves make use of the procedures in*Table 23E and Table 24E; these in turn are f
ures for Table 60E and Table 59E.at’a base temperature of 20 °C, which also m
ires described in Table 23E and Table 24E.

Fect NGL and LPG volumes*metered under pressure to the corresponding v
Fium pressure for the pracess temperature at the meter, reference shall be mad

methods requirg a knowledge of the equilibrium bubble point pressure (vap
measured cenditions. However, the vapour pressure of the process liquid is
ed. Thesvapour pressure can also be calculated from compositional inform
fition is-not always measured for natural gas liquids (NGLs). Therefore, a corr

ires are presented in pairs by base temperaturerFirst, the procedures for Tables 2
The procedure
resented first.

 11.2.2-1986 (including-Errata June 1996) or APl MPMS Chapter 11.2.2M-1986 or if
range of these stafidards, APl MPMS Chapter 11.2.1-1984 or APl MPMS Chapter 11.

in pounds per
sius, pressure
B0, the metric
nsity at 60 °F.

Chapter 11.5
conversion of

ral Publication
n appropriate
priate density
nhplementation
P3E and 24E of

f 15 °C, which
llowed by the
hke use of the

olumes under
b to API MPMS
outside of the
2.1M-1984.

our pressure)
generally not
htion, but the
blation for the

pressure of NGLs based upon normally measured properties is required, a
I 11 2.5- 2007/GPA Technlcal Publlcatlon TP 15[19] can be used for thls purpose

given i

d APl MPMS

vapour pressures of various NGLs from a knowledge of the flulds relatlve den51ty (60 °F/60 °F)
and process temperature. The intended application of this procedure is to provide the values of P,
(equilibrium vapour pressure) required to determine the pressure effect contributions to volume
correction factors as specified.

See Annex C for titles of petroleum measurement tables given in the 1980 editions of the API, ASTM,
and IP volume correction factor standards, as well as a list of the documents that have superseded
these documents.

4.2 Usage guidelines

Due to the nature of the changes in this document, it is recognized that guidance concerning an
implementation period might be needed in order to avoid disruptions within the industry and ensure
proper application. As a result, it is recommended that this document be utilized on all new applications
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no later than two years after the publication date. An application for this purpose is defined as the point

where the calc

ulation is applied.

Once the revised standard is implemented in a particular application, the previous standard will no

longer be used

in that application.

It is important to note that calculation results for crude oil, refined products or lubricating oils (but

not NGL or LP
document also
precision. The
expanded (see

G) based on ISO 91-1 and ISO 91-2 do not differ significantly from this document. This
reflects changes that have been made to the calculation procedures leading to increased
ranges of the volume correction factor tables referenced in this document have also been
Annex A).

If an existing
complies with
this document
that applicatig

However, the 1
is an issue tha

NOTE Som
this document.

annlicatian for cruda ail rafinad nraducte ar Iihricating aile (hut nat NGI ar LPG
apprHeatol—1e—erdae—o6ir —FeHhe e—proeaHecS—or—unicath HS— B+ a4

[SO 91-1 or ISO 91-2, then it shall be considered in compliance with this documerlt. Once
is implemented in a particular application, neither ISO 91-1 nor ISO 91-2 shall be used in
n.

se of International Standards is voluntary and the decision on whenyte utilize a standard
[ is subject to the negotiations between the parties involved in the€ransaction.

b [SO density standards might not have comparable discrimination(levels to those spegified in
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Annex A
(informative)

Changes to previous standards

Between the initial issuance of the 1980 volume correction factors (for crude oils, refined oils and
lubricating oils as given in API MPMS Chapter 11.1-1980/ASTM D1250-80/1P 200/80) and the mid-
1990s, a number of needs arose within the petroleum industry and a number of enhancements occurred

in computer technology. These needs and enhancements prompted several changes/t
incorpgrated into API MPMS Chapter 11.1-2004/Adjunct to ASTM D1250-04/Adjunct.toe I

be made and
200/04.

Pr¢vious editions of the printed petroleum measurementtables assumed thatdensity measurements
were made with a glass hydrometer. The odd-numbered printed 1980 petroleum|measurement
taljles (see Table C.1) all included a hydrometer correction on the observed density. In APl MPMS
Chhpter 11.1-2004/Adjunct to ASTM D1250-04 and IP 200/04, no glass’hydrometer dorrections are
applied. It is assumed that any densities measured with a glass hydnometer will be cofrected before
applying the calculations.

The API MPMS Chapter 11.1-1980 was based on data obtained using the Internatjonal Practical

Temperature Scale 1968 (IPTS-68). This has been supenseded by the Internationa
Scgle 1990 (ITS-90). API MPMS Chapter 11.1-2004/Adjunct to ASTM D1250-04 and I}
this into account by correcting the input temperatiire values to an IPTS-68 basis be
calculations are performed. Standard densitiessare also adjusted to take into acc
shiffts in the associated standard temperaturess

The accepted value of the standard density of water at 60 °F has changed slightly f
usé¢d in the API MPMS Chapter 11.1-1980:This new water density only affects the in
of glensity values with relative density‘and API gravity. The impact would be seen in
angl 24 (see Table C.1) of API MPMS Chapter 11.1/Adjunct to ASTM D1250/Adjunct to

In [1988, the IP produced implementation procedures for 20 °C (Table 59 A, B and D
A, [B and D, of API MPMS_Chapter 11.1/ASTM D1250/IP 200; see Table C.1) by
procedures used for thé 15 °C Tables. This was in response to the needs of countries
as |their standard tetriperature. Although API never published these tables, they
internationally as-the reference document for ISO 91-2[6l. ISO 91-2 complemented
International Stahdard for temperatures of 60 °F and 15 °C that was based on Vg

MAMS Chapter11.1-1980/ASTM D1250-80/IP 200/80 (see Table C.1). The 2004 editig

Temperature
200/04 takes
fore any other
unt the small

rom the value
fer-conversion
Tables 5, 6, 23,
[P 200.

, and Table 60
extending the
that use 20 °C
were adopted

ISO 91-1, the
lume X of API
n of APl MPMS

Chhpter 111/Adjunct to ASTM D1250/Adjunct to IP 200 incorporates the 20 °C volume correction
fagtors.

Tablesfor lubricating oils were developed and approved as a part of the API MPMS Chapter 11.1-1980
but were never fully documented. Only the FORTRAN code was published by the API in Appendix A
and B ofthe printed 5D and 6D Tables of AP MPMS Chapter 11.1-1980/ASTM D1250-80/1P 200/80 (see
Table C.1). Implementation procedures for the lubricating oil tables first appeared in Reference [20]
and later in their 20 °C tables. The implementation procedures are now incorporated in APl MPMS
Chapter 11.1-2004/Adjunct to ASTM D1250-04 and IP 200/04.

For business reasons, the volume correction factors have been extended to lower temperatures and
higher densities, i.e. lower API gravities.

Real-time density measurement using density meters has become more prevalent in the industry
for input into VCF calculations. These density measurements are often made at pressures greater
than atmospheric. This pressure effect has to be taken into account simultaneously with any
temperature effect when determining the density at standard conditions. Hence, pressure and
temperature corrections have been combined into one procedure.
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— Rounding and truncation of initial and intermediate values have been eliminated. Rounding only
applies to the final VCF values.

— API MPMS Chapter 11.1-1980 used a format that resulted in values for the correction for the effect
of temperature on liquid (CTL) rounded four or five decimal digits, depending upon whether the
CTL value was greater than or less than one. The final VCF values are now rounded to a consistent
five decimal digits. API MPMS Chapter 11.1-2004/Adjunct to ASTM D1250-04 and IP 200/04 also
provides a mechanism to provide unrounded factors that, when combined, give the overall rounded
CTPL (correction for temperature and pressure of a liquid).

— Implementation procedures needed to be updated to reflect changes in computer technology.
The 1980 VCF implementation procedure used integer arithmetic in order to allow all existing

computer
predomin
longer ne¢

and IP 200/04 now uses a double-precision floating-point math procedure.

— Flow com]

require ichproved convergence methods for the correction of observed density to base de

more roby

— Therange
with the 1
IP 200/04
Chapter 1
has been v
for the pre

— When thd
discrepan|
apparent.
table may
had been
The 2004
The proce

measurenpent tables.

EQUIpITEt to actiieve consistent results: With the adventof the TEEE stammdardsand the

hnce of 32-bit and higher level machines, this complexity of the 1980 procedure
bded. The procedure given in APl MPMS Chapter 11.1-2004/Adjunct to ASTM D1

puters in the field became common for real-time measurement of petfoleum fluidg

st convergence scheme now accomplishes this calculation.

of application for the API MPMS Chapter 11.2.1 method hasbeen extended to be cor
ange used elsewhere in API MPMS Chapter 11.1-2004/Adjanct to ASTM D1250-

This is so that a single pressure correction method ¢ould be used. Since the AP
|.2.1M method was not completely consistent with the APl MPMS Chapter 11.2.1 me
vithdrawn (and hence ISO 9770 has also been withdrawn). The implementation pra
ssure correction is now the standard, not the printed table values.

number of decimal digits is increased™and the floating-point math forma
cies between the previous 60 °F, 15.°Cyand 20 °C volume correction factors 1

produce a slightly different VCF value for the same output temperature. These diffé
oncealed in the API MPMS Chapter 11.1-1980 by the rounding and truncation proc
standard adopts a new procedure for calculating CTL and CPL factors for the metrig
dure ensures that the results are the same as those obtained using the 60 °F pet

was no
250-04

. These
hsity. A

sistent
04 and

MPMS
thod, it
cedure

[ used,
become

Starting from the same input density and temperature, each petroleum measufrement

brences
pdures.

tables.
roleum
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Annex B
(normative)

Standard reference conditions

The standard reference conditions of pressure and temperature for use in measurements on crude
petroleum and its products, including liquefied petroleum gases, shall be 101,325 kPa (absolute) and
15 °C, with the exception of liquid hydrocarbons having a vapour pressure greater than atmospheric at

15°C, i
NOTE

At the 1
at 20 °(

h which case the standard pressure shall be equilibrium vapour pressure at 152C
101,325 kPa=1,013 25bar=1 013, 25 mbar =1 atm.

ime of publication of this document, reference conditions for crude petiroleum ar
and 60 °F are still in use in some countries.

© IS0 2017 - All rights reserved
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Annex C
(informative)

Titles of petroleum measurement tables given in the API-ASTM-IP-
GPA standards for volume correction factors
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