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National foreword

This British Standard has been prepared under the direction of the Petroleum
Standards Policy Committee. It is identical with ISO 8943:1991 Refrigerated
hydrocarbon fluids — Sampling of liquefied natural gas — Continuous method,
published by the International Organization for Standardization (ISO). ISO 8943
was prepared by Sub-committee 5, Measurement of light hydrocarbon fluids, of
Technical Committee 28, Petroleum products and lubricants, in which the
United Kingdom participated.

Cross-references

International Standard Corresponding British Standard

ISO 6578:1991 BS 7577:1992 Method for calculation procedures for
static measurement of refrigerated light hydrocarbon
fluids

(Identical)

There is no corresponding British Standard to ISO 6712:1982. Although
referenced in clause 2, ISO 6578 and ISO 6712:1982 are not used elsewhere in the
text.

CAUTION. Attention is drawn to the Health and Safety at Work etc. Act 1974,
and the need for ensuring that the method specified in this British Standard is
carried out with suitable precautions.

The procedure described in this British Standard is intended to be carried out by
appropriate, qualified and experienced persons or other suitably trained and/or
supervised personnel. Normal safety precautions should be observed throughout
the use of the method. Attention is drawn to the precautions given in clause 5.
A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages i and 11,
pages 1 to 12, an inside back cover and a back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on the

inside front cover. Documents
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Introduction

In the custody transfer of liquefied natural gas,
hereinafter referred to as LNG, it is common
practice to determine the quantity transferred on a
calorific-content basis.

The total calorific content of quantities of LNG
quoted in the custody transfer is determined by the
liquid volume, liquid density end gross calorific
value of the LNG delivered.

A knowledge of the composition of the LNG is
required in order to calculate the density and the
calorific content of quantities of LNG. Therefore,
precise sampling is a prerequisite for precise
analysis.

LNG is a complex mixture of low-molecular-weight
hydrocarbons with nitrogen as a principal inert
impurity. Typically, methane is the major
component. Minor-component concentrations vary
with the source of the raw gas, the liquefaction
pre-treatment, the liquefaction process and the
storage conditions.

1 Scope

This International Standard specifies a method of
continuous sampling of LNG whilst it is being
transferred through an LNG transfer line.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of
publication, the editions indicated were valid. All
standards are subject to revision, and parties to
agreements based on this International Standard
are encouraged to investigate the possibility of
applying the most recent editions of the standards
indicated below. Members of IEC and ISO maintain

registers of currently valid International Standards.

IS0 6712:1982, Gas analysis — Sampling and
transfer equipment for gases supplying an analytical
unit.

ISO 6578:—, Refrigerated hydrocarbon liquids —
Static measurement — Calculation procedurel).

D To be published.

3 Definitions

For the purposes of this International Standard, the
following definitions apply.

3.1
accumulator

storage vessel provided to absorb pressure
pulsations of gasified LNG and to homogenize the
same

3.2
bubbling

procedure to saturate the seal water of a gas sample
holder with gasified LNG in order to suppress the
effect of the seal water on the gas sample

3.3
continuous sampling

sampling in which the sample is drawn
continuously, during the total stable-transfer time,
from the source

3.4
gas sample compressor

compressor used for charging the gas sample
collected in a gas sample holder into a gas sample
container

3.5
gas sample container

sample container used for the retention of the gas
sample and for its transfer to an analysing
instrument

3.6
gas sample holder

holder used for collecting gasified LNG at the LNG
sample vaporizer in order to obtain a representative
gas sample

3.7
gasified-LNG transfer compressor

compressor used for boosting the pressure of
gasified LNG when gasified LNG in the LNG
sample vaporizer cannot be transferred to the gas
sample holder by its inherent pressure

3.8
LNG

liquids composed predominantly of methane
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3.9
LNG sample vaporizer

apparatus to completely gasify the LNG sample
collected from the LNG transfer line

3.10
LNG-transfer line

pipeline used for transferring LNG

3.11
pressure regulator

pressure-regulating valve and pressure sensor
provided to keep the gas pressure constant at the
gas sample holder inlet

3.12
sampling line

the whole line provided to carry the sample to be
analysed from the sample probe in the LNG transfer
line to the gas sample container, including any
flexible or semi-rigid tubing

3.13
sample probe

device inserted into the LNG to be sampled from the
LNG transfer line or fitted to the LNG transfer line
to collect an LNG sample

3.14
seal water

water used in the gas sample holder to preclude
contact between the gas sample and the atmosphere

3.15
subcooling

lowering the temperature of LNG below its boiling
point at a given pressure

4 Outline of sampling system

The LNG sample collected through the sample
probe provided on the LNG transfer line is gasified
in the LNG sample vaporizer.

Gasified LNG from the LNG sample vaporizer
outlet is continuously fed into the gas sample holder
by its inherent pressure when the pressure is
sufficiently high, or after its pressure is boosted by
the compressor for transferring gasified LNG when
the pressure is insufficient. In this process, the gas
pressure in the sampling line is controlled by a
pressure regulator and the flow into the gas sample
holder is maintained by the gas sample holder inlet
valve. Excess gas is discharged from the system.

The gas sample collected in the gas sample holder is

fed into the gas sample container by the gas sample
compressor.

An outline flow process diagram of the sampling
system is shown in Figure 1 and Figure 2.

5 Precautions
5.1 Precautions to be taken in handling LNG

Because LNG has a very low boiling point, contact of
the skin with LNG may cause frostbite and, if the
gas diffuses into the air, it will lower the oxygen
content which may result in suffocation or, if
ignited, fire. Suitable precautions shall be taken
against these risks.

5.2 Partial evaporation of the LNG sample

LNG normally exists in a state close to its boiling
point. Therefore, partial evaporation readily occurs
in the LNG transfer line and sampling line with
minute heat input or by pressure variation. For this
reason, extreme precautions shall be taken so that
the collected gas sample represents transferred
LNG with best possible accuracy.

5.3 Supervision during continuous sampling

Pressures, temperatures and flow rates in the LNG
transfer line and the sampling system shall be
monitored continuously. Frequent inspection of the
entire system shall be made, paying particular
attention to any leak or failure of the thermal
msulation. Defects identified by such inspections
shall be remedied immediately.

6 Apparatus
6.1 Materials

The materials of construction of the sampling
system shall have sufficient strength and durability
to withstand the pressure and temperature
conditions to which they will be exposed without
failure. The possibility of embrittlement of
materials at low temperatures shall be taken into
account.

Materials shall neither be affected by exposure to
the fluids handled, nor have any effect on the
composition of the fluids.

6.2 Sample probe

6.2.1 Sample probes shall be located at points in the
pipeline where the LNG is in a subcooled condition.

The degree of subcooling at a sampling point shall
be ascertained by observation of the temperature
and pressure of the LNG at that point and
comparing the temperature with the boiling point of
the LNG at the same pressure as calculated from
the composition of the LNG (see Annex A). In the
case of multiple transfer lines, the sample probe
shall be located downstream of the manifold, if one
exists. Otherwise, each line shall be provided with a
sampling point.
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