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Report on examination of gas sampling valve assemblies



 

 
 
 
 
 
 
 
Our reference: RH/5710P01 Your reference: 1/12/101 Date: 19 December 2006 
 
 
Mr Nicholas Hance 
MAIB, 
First Floor, Carlton House, 
Carlton Place, 
Southampton. 
SO15  2DZ 
 
 

Examination of Gas Sampling Valve Assemblies 
 

 
Dear Sir, 
 
1.0 Introduction 
 
1.1 Two (2) in number valve assemblies, cargo tank one (1) and cargo tank two (2), were supplied to 

MSI-DSL for investigation purposes. The valve assemblies were involved in a incident aboard 
MT Ennerdale where it is understood by MSI-DSL that during a routine gas sampling exercise 
the valve from cargo tank two (2) became detached from the cylinder assembly. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Typical Valve Assembly
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2.0 Inspection 
 
2.1 Valve Assembly One 
 

On receipt at MSI-DSL the valve assembly was visually inspected. The connecting threads 
appear in good condition and show no signs of deformation / corrosion. The male thread engages 
six (6) full threads when hand tight and has not bottomed out on the valve, allowing adequate 
threads for final wrenching. 

 
 

 

 
 
 
 
 
 
 
 
 
 

 Figure 2: Male Thread Tank 1 Figure 3: Valve Female Thread Tank 1 
 
 
2.2 Valve Assembly Two 
 

On receipt at MSI-DSL the valve assembly was visually inspected. The connecting threads 
appear in relatively good condition and show no signs of deformation / corrosion. The male 
thread engages fully within the valve body and bottoms out when only hand tight thus leaving no 
allowance for wrenching other than that gained when applying PTFE tape. Despite this the 
assembly can be tightened and should produce an adequate seal at the pressures required 
(believed to be 18 bar). 

 
 

 

 
 
 
 
 
 
 
 
 

 
 
 Figure 4: Male Thread Tank 2 Figure 5: Valve Female Thread Tank 2 
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2.3 The threads were then measured and confirmed as R3/8 (3/8 BSP external taper thread) and Rc 

3/8 (3/8” BSP internal taper thread) in accordance with; 
 

• BS 21:1985 “Pipe threads for tubes and fittings where pressure-tight joints are made on the 
threads (metric dimensions)”.  

 
In accordance with BS 21:1985 a 3/8 BSP male thread should have 7.5 useful threads of which 
2.75 threads are for fitting. Therefore the minimum engagement should be approximately 4.75 
threads. 

 
2.4 BS 21:1985 states that “This British Standard specifies requirements for the following pipe 

threads. 
a) Jointing threads, which are pipe threads for joints made pressure-tight by the mating of the 
threads and are taper external, taper internal or parallel internal threads.” 

 
2.5 It should be noted that it is common practice to apply a jointing medium to the threads before 

assembly to ensure that a pressure-tight joint is made and to prevent galling of the threads. 
 
2.6 All threads are full form and show no signs of damage indicating failure of the threads. There 

also appears to be no evidence of the threads being modified by filing or rethreading. 
 
2.7 It should be noted that valve assembly one (1) was heavily coated in paint. This gives the 

impression that the male thread is engaged deeper in the valve body than it actually is. Valve two 
(2) had had its paint removed prior to receipt at MSI-DSL. 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 6: Valve Female Thread Tank 1 
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3.0 Conclusions 
 
3.1 Given the above evidence and that the method used for attachment is a well known industry 

standard MSI-DSL postulate that the cause of the failure can be attributed to either; 
 

• The rotation of the valve ( i.e. unscrewing of the valve due to vibration / operation of the valve) 
whilst in situ. 

 
Or 
 
• Incorrect assembly, i.e. not tightened fully. 

 
3.2 The subtle difference between the two male threads could be attributed to different manufactures 

however both thread forms conform to the British Standard and are therefore compatible with the 
female threads of the valve bodies. 

 
 
4.0 Recommendations 
 
4.1 MSI-DSL recommends that consideration be given to replacing the tapered threads with parallel 

threads using either o-ring or bonded seals. This would simplify both assembly and subsequent 
inspection.  

 
4.2 Consideration should also be given to the provision of a mechanical locking device to prevent 

rotation of the assembly. This could be in the form of, but not limited to, a right angled bracket 
attached to the flange securing bolts or locking wire to prevent the rotation of the valve body. 

 
4.3 Painting of the valve assembly should be avoided as it prevents thorough inspection during 

routine maintenance. 
 
If you require any further information please do not hesitate to call. 
 
 
 
 
Yours faithfully 
 
 
 
 
 
Richard Hanney  Justin Waller 
Senior Engineer (Diving and Pressure Systems)  Engineering Manager    
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5.3.11 Sampling

Sampling of cargo is routinely carried out by terminal representative prior

commencement of discharge. Sampling is carried out for two basic reasons:

To establish safe conditions before cargo transfer.

To establish that the cargo is within commercially agreed specification at the

various points of cargo transfer.

This could be a hazardous situation as the terminal representative or

Surveyor will not generally be familiar with the layout of the shipboard piping.

Hence a competent officer thoroughly familiar with the pipeline layout of the

vessel must always accompany the terminal representative.

It is generally accepted that sampling will always be associated with certain

amount of disposal of vapour to the atmosphere for sample point purging and

cylinder ullaging. The following safeguards should be followed:

In all cases venting, purging or ullaging of sample containers must be carried

out in a safe area with due regard to prevailing wind and weather conditions.

When the sample being taken might have irritant hazard in addition to

flammable hazards, then means should be provided to absorb or disperse the

material in a safe area. For example in the case of ammonia, a hose could be

provided to carry the vapour to a water surface or spray area.

When the sample might have toxic rates for instance VCM or butadiene then

means should be provided to avoid release of the material to the atmosphere.

In this case a closed loop system may be provided or obtained by connecting
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outlet valve of the sampling container to a vapour sample connection point or

vent system.

Certain cargoes are required to be carried under a nitrogen pad (propylene

oxide, ethylene oxide or mixtures of them); product samples are therefore

drawn only from the tank bottom or liquid space. The vapour space is

sampled to ensure adequate nitrogen content.

The other hazard associated with sampling is accidental loosening of the

sampling connection. This would not normally occur at the designated

sampling points as safeguards have been incorporated at the design stage.

However, from time to time, sampling is done from screwed down connections

on the cargo piping. This is done particularly from a partly empty tank. In order

to guard against this the flanged area of such connections should be

temporarily secured with a length of rubber gasket and seizing wire. Do not
attempt to secure these by a tack weld. The heat of the welding will

definitely damage any Teflon seating in way of these connections and destroy

their gas tight integrity.

A peculiar problem is associated with bottom sampling. This must always be

done from the designated sampling point. Do not try to draw a sample from

the sump drains. The content of the sump drain is never a representative

sample of the cargo. It contains traces of many previous cargoes and water.

In order to obtain a representative sample the entire length of the drain lines

must be adequately vented. This problem can easily be avoided by drawing

sample from the designated sampling points. Cargoes have in the past been

rejected because of this.
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REPORT OF A WORKING GROUP ON

LIQUEFIED GAS SAMPLING PROCEDURES

NOTICE OF TERMS OF USE

While the advice given in this document has been developed using the best information
currently available, it is intended purely as guidance to be used at the owner’s own risk.
No responsibility is accepted by the Society of International Gas Tanker and Terminal
Operators Ltd, or by any person, firm, corporation or organisation who or which has
been in any way concerned with the furnishing of information or data, the compilation,
publication or authorised translation, for the accuracy of any information or advice given
herein or for any omission herefrom or for any consequences whatsoever resulting
directly or indirectly from the compliance with or adoption of guidance contained herein
even if caused by a failure to exercise reasonable care.



REPORT OF A WORKING GROUP ON

LIQUEFIED GAS SAMPLING PROCEDURES



SOCIETY OF INTERNATIONAL GAS TANKER AND TERMINAL OPERATIONS LTD

WORKING GROUP
 ON LIQUEFIED GAS SAMPLING EQUIPMENT AND PROCEDURES

TERMS OF REFERENCE

1 The Working Group shall be called "The SIGTTO Working Group on Liquefied Gas Sampling
Equipment and Procedures" and shall consist of representation from terminals, gas carriers and
other organisations as many be considered appropriate.  The Working Group shall elect its
Chairman from its nominated participants and may co-opt additional participation as may be found
desirable.

2 The Task of the Working Group shall be to develop a proposal and budget for a project defining
with particularity the present problems and potential consequences involved in the taking of cargo
samples from the tanks of liquefied gas carriers.  The Group shall recommend short-term
improvements and give long term criteria, all with the objective of minimising the potential risks
involved in the cargo sampling of liquefied gas cargoes.  The Working Group shall address the
requirements for the standardisation of sampling equipment and the training of terminal, gas
carrier and other personnel involved with sampling to a suitable minimum level.

3 The Working Group shall report to the SIGTTO General Purposes Committee to which Minutes of
the Working Group meetings will be made available and to which the draft project proposal and
budget will be submitted for approval.

4 The Working Group will complete its task as expeditiously as possible, conducting its affairs by
correspondence as far as is efficient and practical.  It will aim to submit a draft project proposal for
approval by 1st May 1986.

5 The SIGTTO London Liaison Office will act as Secretariat to the Working Group
and under the guidance of the Chairman will convene meetings as may be considered necessary.

6 If required by the SIGTTO General Purposes Committee the Working Group will extend its remit to
include such requirements.
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REPORT OF A WORKING GROUP
ON LIQUEFIED GAS SAMPLING PROCEDURES

Summary

The Working Group first met on the 18th April 1986 and adopted the Terms of Reference, which are
attached as Appendix I, and elected Capt.  Peter Cooke as Chairman of the Group.  Project proposals were
approved by the General Purposes Committee and a survey was carried out obtaining data from some forty
seven (47) LPG tankers and operating experience through Working Group members of four (4) major
terminal operators.

It was soon apparent to the Group that both ship and shore independent internal sampling procedures are
about to be generally covered by the relevant section of ICS Tanker Safety Guide (Liquefied Gas) on the
one hand and by ISO Draft International Standard 4257 (Liquefied Petroleum Gases - Methods of co-opted
membership of the BSI committee on this subject.

The Group has therefore sought and enjoyed close co-operation through direct participation of ICS
representatives and with ISO activities through Secretariat co-opted membership of the BSI working
committee on this subject.

It is agreed that provided internal sampling procedures on both ship and shore are carried out by trained
personnel familiar with the environment and possessing fully compatible equipment for the task in hand, the
risks are minimal.  However, it was borne out by the survey that the risk of an incident is much greater when
personnel are attempting to draw samples from areas unfamiliar to them, particularly if they attempt to use
mis-matched connections.  The requirements for shore representatives to draw samples from ship tanks is
the most obvious and frequent example of this situation.  In confirmation of this point, a member has
advised of an incident occurring as recently as January 1988 in which a technician completely unscrewed a
one inch ball valve from a pressurised tank of LPG.  He had mistakenly identified the valve as the sampling
point;  fortunately the LPG release was rapidly contained.

The Working Group are unanimous therefore in stating that the adoption of Recommendation 1 for a
standardised connection is the best improvement (available in the short term) to minimise the potential risks
involved in the sampling of liquefied gas cargoes.  Recommended 1 for a standardised connection is the
best improvement (available in the short term) to minimise the potential risks involved in the sampling of
liquefied gas cargoes.  Recommendations 2-5 are made for consideration and application as operational
circumstances and procedures permit.

Recommendations

1 Standard for sampling connection fittings
It is recommended that ships tank sample access point should terminate in a G½ female parallel
threaded connector in accordance with ISO 228/1.  The sampling equipment should terminate in a
corresponding male connector*.  An illustrative sketch is attached.

*This recommendatory note has also been incorporated into ISO/DIS 4257
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Pipework or tubing up to the sampling connection should be robust enough to withstand marine
service and up to 3.5 kg weight of an attached sample cylinder.  The sampling connection should
be isolated by two standard ball valves fitted at least one metre apart as a precaution against
hydrate formation at the primary valve.  The sampling connection locked so that it cannot be
unscrewed by the normal action of making and breaking connections.  There should be a clear
space of radius 250 mm around the stub piece sampling connection to allow spanner access to
the connection nuts and fitting of the sample cylinder.  When not is use the stub piece should be
fitted with a screwed plug incorporating a soft washer to protect the sealing face.  The connection
should be clearly labelled as to its origin, ie  tank designation nd top, middle or bottom source.  In
fully refrigerated ships where it is necessary to use a discharge pump to obtain a sample, a
standard connection point (as above) should be fitted on the pump discharge line.

2 The provision of closed loop sampling facilities

Sample containers should be constructed to a recognised standard and of metal suitable for the
gas to be handled.  The Working Group are unanimous in recommending the following design
features:

(a) In all cases venting, purging or ullaging of sample containers must be carried out in a
safe area with due regard to prevailing wind and weather condition.

(b) When the sample being taken might have irritant hazards in addition to flammable
hazards, then means should be provided to absorb or disperse the material in a safe
area, e.g.  in the case of ammonia, a hose could be used to carry the vapour to a water
surface or spray area.

(c) When the sample might have toxic risks, e.g.  VCM, butadiene, then means should be
provided to avoid release of the material to atmosphere, e.g.  a closed loop system may
be provided, or obtained by connecting the container outlet valve to a  vapour  sample
connection point or vent system.

(d) Certain cargoes are required to be carried under a nitrogen pad (propylene oxide,
ethylene oxide or mixtures of them), product samples are therefore only drawn from the
tank bottom or liquid space.  The vapour space is sampled to ensure adequate nitrogen
content.  Further advice is available from the IMO Gas Codes and the data sheets
referred to in para. 4.2 below.

3 The standard/type of containers used to obtain and transport samples

Sample containers should be constructed to a recognised standard and of metal suitable for the
gas to be handled.  The Working Group are unanimous in recommending the following design
features:

3.1 Containers should be fitted with inlet and outlet valves to permit “throughflow” purging with suitable
inert gas prior to use.  (Helium was recognised as being most suitable for use with gas
chromatography analysis but with due regard to the high cot of helium,  the use of nitrogen is also
recognised as an accepted industry practice).

3.2 Containers should be fitted with an internal ullage tube to ensure that a safe working ullage could
always be established for the particular liquefied gas being sampled.

3.3 A bursting disc suitably rated for protection of the sample cylinder should be fitted at the ullage
tube end of the cylinder.  This may be incorporated into the valve assembly by some
manufacturers.
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3.4 A connecting T-piece with bleed valve and suitable swivel should be attached to the sample
cylinder inlet valve ending in a male connection stub with parallel thread G½ to ISO 228/1;  this for
presentation to ships corresponding female sampling connector point.

In connecting to the ship’s sample point the required pressure seal is made by a metal or bonded
washer fitted to the male connection, which seals against the surface surrounding the threads of
the female port.

NB  The seal is NOT made on the thread.

4 The procedures involved in taking samples

4.1 In all cases, guidance given in the redraft of ISO 4257 should be observed with reference to
protective clothing, gloves, goggles and breathing apparatus.  This is standard guidance (as
originally contained in BS 3195)

4.2 As laid down under Chapter 18.1 of the IGC Code, it is imperative that all concerned are properly
informed of the nature of the crgo being handled and the precautions to be observed.  This should
include a full description of the physicl and chemical properties, countermeasures against
accidental personal contact, firefighting and other emergency procedures.

This information should be available and promulgated in the form of industry Data Sheets, such as
“HAZCHEM” or “TREM” cards from terminal, or as included in the appendix to the ICS publication
“Tanker Safety Guide (Liquefied Gas)”, etc.

4.3 A responsible officer should be present when any sample is being drawn from ship’s tanks by a
terminal representative or third party inspector.  The officer should be fully conversant with all
aspects of the ships sampling system including the operational characteristics of all valves.  He
should clearly recognise that his duty is to ensure that sampling is authorised and carried out in a
safe manner, regardless of who is actually performing the sampling operation.

4.4 When drawing liquid samples it is imperative that sufficient ullage or vapour space is left in the
sample container to allow for liquid expansion due to the temperature increasing to ambient.

Proper ullage will be confirmed if the sample container is held upright after filling (ie  ullage tube at
the top) and the top valve opened until only vapour (rather than liquid) is emitted.

5 Principles involved in the basic need to obtain samples

It was agreed that sampling was carried out for two basic reasons:

(i) To establish safe conditions prior to cargo transfer.

(ii) To establish that the cargo is within commercially agreed specifications at the various
points of custody transfer.

As such, it was felt that variations on sampling requirements resulted from prevailing production
specifications and customer’s requirements.  It was therefore agreed that the Working Group could
only usefully advise on methods, procedures and standard for connections.  The principles of
sampling, the level and number of samples required and receiving tank condition stipulations were
felt to be commercial matters for the contracting parties to agree upon.

Nevertheless, it was also agreed that where the producer and buyer had agreed upon sampling
requirements, specifications and appointed surveyors, etc, there was often lack of information
provided to the carrier of the cargo.  For example, many consignments of LPG were carried as fuel
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gas and provided that calorific value was maintained, there was no specific sensitivity to many
impurities.  Another consignment of LPG may be destined for cavern storage and therefore have a
receiver’s specification for maximum methanol content to protect underground permafrost or water
table conditions.  It is obviously in the interest of all parties, therefore, that conditions and



sensitivities, as well as the general description and hazards of the cargo, are made know to those
responsible for storage, transfer or carriage.

It is the absence of such information exchange and cooperation that leads to each of the parties
requiring their own samples, which is clearly an unnecessary increase of potentially hazardous
activities.  The necessity for sampling should always be minimised by cooperation resulting in the
analysis of an agreed representative sample being accepted by all interested parties.  In terminal
loading systems, the use of automatic sampling devices may further reduce the requirements for
manually drawn samples.

Conclusion

The Working Group believe that they have developed recommendations on all that can be practically and
effectively accomplished in the short to medium term.  They therefore submit their report for approval and, if
agree, that the Recommendations be circulated to the Members.

The Working Group members would be pleased to consider further studies as an when the GPC believes it
would be beneficial to re-open longer term issues.
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