































































































Information as to existing installations
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Has Calor any information as to the total number of LPG non-domestic sites
which may have old metallic LPG service pipe work of an unknown or suspect
standard?

Calor recently conducted some research into domestic underground pipelines.
During this work Calor carried out a database survey and determined the number
and location of its commercial customers. Calor believes it has approximately 8,000
commercial customers with installations which predate 1993 (post this date,
underground service pipework is likely to be PE) and consequently may have
metallic pipework construction as a part or whole of the system. Some of the
pipework is Denso-wrapped as a means of protection from corrosion.

Additionally, Calor (as an LPG supplier) was asked by the HSE to disseminate the
HSE leaflet ‘Checking LPG Pipework'. [[ICL/03573-03574]| As part of this exercise
Calor built a section of its website to provide additional guidance to customers
(hitp:/fiwww.calor.co.uk/hseleaflet/) and offered to conduct pipeline surveys where
required. Consequently, specialist contractors working on Calor's behalf have
visited a number of customer sites and conducted pipeline surveys. The surveys
have been undertaken in accordance with guidance given in Calor's ‘Inspection
Strategy’ document,

To Calor's knowledge does there exist an accurate record of the vessel,
associated pipe work and the 'service' pipe work that exists at each bulk LPG
user site? If not, what information does exist, or is likely to exist? Who is it
held by? If such data should be required to be maintained, who could best
hold this and why?

With regard to Calor's commercial installations, accurate records exist for the
vessel. Vessels are installed in accordance with generic specifications meaning that
it is possible to determine the type of vessel pipework that will exist on a customer
site. If Calor was installing pipework, on the relevant CGO a sketch would be made
indicating the proposed route of the pipe (between the tank and building entry
point). These diagrams do not include much detail and can only be regarded as
indicative of the pipework route.

As laid drawings are not held. Details of the pipework are the responsibility of the
customer as with any other pipework and utilities. This has always been the
responsibility of the customer.

If data was required to be maintained it would best be the responsibility of the
customer as commercial customers are already required to keep this type of
information under current legislation which should be recorded as part of their site
asset and maintenance register.

Knowledge of evolution (see above as well)
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Was Calor involved in the development of the LPGA CoP 1 Part 3:2006
'Examination and Inspection' and Technical Memorandum No 84 'Inspection
and Maintenance of LPG Pipe work at Commercial and industrial Premises'?
What was the nature of this involvement?

Calor had representatives involved in the development of the LPGA CoP 1 Part
3:2006|[ICL/I01215-01245] and in the development of Technical Memorandum No.
84 “Inspection and Maintenance of LPG Pipe Work at Commercial and Industrial
Premises”. (This is now available free of charge as a download from UKLPG's
website (“UKLPG User Information Sheet No. 15")),|[ICL/14294-14310]|

Calor was involved along with the other major gas suppliers and the Health and
Safety Executive in the working groups which led to the development of these two
documents.

What has been Calor's experience and has it given feedback to UKLPG
{and/or HSE) concerning CoP 1, Part 3:2006 in particular the guidance given
on the periodic inspection of pipe work (section 5.3 [ICL/03597-03598] and
Appendix 1[[ICL/03609-03610])?

Over the past two — three years Calor has been involved in meetings with both
UKLPG and the HSE either jointly or separately. At such meetings, Calor has
presented its findings and research into the issues associated with underground
pipework, in particular underground metallic pipework either unwrapped or Denso-
wrapped. There have not been any specific issues raised in relation to LPGA Code
of Practice No. 1 part 3:2006|[ICL./01215-01245] because the issue of inspection of
underground pipework has been dealt with elsewhere and currently a revision of
LPGA Code of Practice No. 22 is in preparation|[ICL/04770-04887].

What does Calor consider could be improved?

Please refer to Calor's answer to Question 45.

What is Calor's view on the risk-based inspection strategy provided in the
Technical Memorandum No 847 How effective is this strategy?

Technical Memorandum No. 84 (TM84) [[ICL/03626-03639] (now UKLPG User
Information Sheet No. 15)[[ICL7T4294-14370) was developed to recognise that not
all LPG pipework at commercial and industrial installations is at risk of failure.
Changes in the material of pipework used mean that current polyethylene pipework
is not subject to corrosion. In addition, TM84 recognises that factors such as
location, operating pressure, length of service pipework as well as the materials
used in its construction are important considerations. Equally, the consequences of
a leak will be affected by the phase of the LPG (liquid LPG leak being more severe
than vapour), location of pipework, routing of the pipework and its point of entry into
the building.
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This document was very much aimed at the user undertaking a risk assessment to
identify where their installation was at risk and to adopt the inspection strategies of
which some examples are contained within annex A of TM 84. Calor made this
document available to its customers on its website at the same time it issued the
HSE's letter “Checking LPG Pipe Work Leaflet’ to its commercial customers
([ICL/03779-03780].

Whilst this strategy was a good initial attempt to raise the issue with commercial
customers both in making them aware and prioritising high risk instailations. Calor
has undertaken further research, which it has shared with both the UKLPG and the
Health and Safety Executive, to show that other factors such as soil type and
surface cover (e.g. grass or concrete) are also important in the development of a
risk based strategy to prioritize those installations at risk. As part of ongoing
discussions with UKLPG and the HSE, Calor is currently awaiting the HSE's
endorsement of its modified risk-based approach.

46 Has implementation of the guidance contained in the Technical Memorandum
No 84 |[ICL/03626-03639] to Calor's knowledge identified many situations
where older metallic LPG pipe work required replacement? How effective has
the guidance heen?

Calor cannot comment on this question specifically as it has adopted its own
pipeline inspection strategy. In implementing this strategy, Calor is aware of older
metallic pipelines that have been either recommended for replacement or replaced
where they are owned by Calor.

Calor has an ongoing mains and service pipework replacement programme in place
regarding pipework it owns (e.g. metered estates). As part of its inspection strategy,
Calor conducts an annual survey of its pipework and prioritises underground
metaliic pipework replacement in accordance with its own risk-based strategy.

47 What is the value of a proof test and a leak test in establishing the integrity of
buried pipe work where the specification of the pipe work is unknown? The
Inquiry has heard evidence in relation to this in Phase One in connection with
the ICL premises, what further, if anything, can Calor add to this evidence?
What is Calor's definition of these tests and when and under what
circumstances are they carried out at SME's? Calor is invited {o encapsulate
the evidence that has been given by Calor and anything further to add in light
of these questions.

At the time the initial guidance was given by Maurice Coleville a tightness test
(correct term for leak test) was understood by the LPG industry to be the best
method for determining the integrity of an underground pipe. A proof test, in general
terms, is a similar test to the tightness test, but conducted at a greater pressure.
This test is usually undertaken at construction and wouid not considered to be a
safe test to be undertaken on existing pipework where the specification and manner
of construction/installation was not known.
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The Inquiry has heard evidence in relation to this in Phase One in connection
with the ICL premises, what further, if anything, can Calor add to this
evidence?

Calor is now aware of research and historic information available from the natural
gas industry which suggests that the tightness testing of a buried pipeline (on its
own) does not provide a guarantee of its integrity. A tightness test should be used in
conjunction with other appropriate methodologies to determine the overall suitability
of the pipeline for its continued use (e.g. leakage survey, records, operating
pressure, material of construction etc). The HSE's current view is that buried
pipework should be excavated and inspected to determine its condition. This is not
feasible as excavation on a live gas pipe is a hazard and would therefore increase
the risk of a hazardous incident occurring. In addition, this inspection and
excavation methodology is cost prohibitive.

There have been instances where tightness tests have indicated that a pipeline is
gas tight only for it to fail catastrophically a short time later. In addition, certain sail
types are known to be capable of being gas tight and have led to erroneous
tightness test results,

What is Calor's definition of these tests and when and under what
circumstances are they carried out at SME's? Calor is invited to encapsulate
the evidence that has been given by Calor and anything further to add in light
of these questions.

The definition given for a proof test in LPGA Code of Practice No. 22 is “a pressure
test to estabiish that the mechanical integrity of pressure containing pipework,
fittings and components meets the required standard”. The definition of a strength
test in IGE/TD/4 [[ICLT 04963-05105 ] polyethylene (PE) and steel gas services and
service pipework is “a specific procedure to verify that pipework meets the
requirements for mechanical strength”.

The definition for a leak test in LPGA Code of Practice No. 22 is “a pneumatic
pressure test to ensure the gas tightness of pipework fittings and components, may
also be used to check the effectiveness of shut-off devices”. The definition of a
tightness test in IGE/TD/4 [[ICL/ 04963-05105 ] is “a specific procedure to verify that
pipework meets requirements for gas tightness”.

A proof test is more correctly known as a strength test and is a pressure test to
determine the strength of a system following its construction and at other times as
deemed appropriate.

A leak fest is more correctly known as a tightness test. The Gas Safety (Installation
and Use) Regulations (GSIUR) [TCL7 04473 - 04500]] detail the legal requirements
for tightness testing LPG installations. Regulation 6 states: “Where a person carries
out any work in relation to a gas fitting which might affect the gas tightness of the
gas installation he shall immediately thereafter test the installation for gas tightness
at least as far as the nearest valves upstream and downstream in the installation.”

Calor would expect its engineers and contractors to follow these principles for
domestic and industrial and commercial installations.
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The research conducted into domestic underground pipelines has given Calor
additional information that it has shared with industry and HSE. It has determined
that LPG escapes from underground pipework may be detected by leakage survey
providing bar-holing technigues are used where the surface cover is ‘hard’ (e.g.
concrete, tarmac etc). Calor has implemented these findings into its Inspection

Strategy.

For further information of the development of pipework installation practice, Calor's
Technical Co-ordination Committee Policy No. 11 dated 17 March 1983
[[ICL/14927-14935]|

discusses the implementation of polyethylene (PE) tube and its fittings. it states that
Calor has traditionally used steel tubing underground in two forms:

a) plastic coated steel tube has been mainly used with Denso tape wrapping over
exposed steel paris; or

b) steel tube entirely Denso tape wrapped.

This confirms that Calor's practice to use Denso wrapped material prior to 1983 and
that PE pipework was in its infancy at that time and therefore did not become
standard company practice until the mid to late 1980s.

What is currently being done to establish and check the integrity of buried
pipe work?

In 2006 Calor produced an internal procedure for the inspection and replacement of
pipework which it owns, such as the pipework installed on metered estates. A
programme of work has already started to survey such pipework on an annual basis
and to replace any pipework found to be corroded or defective. In addition, metallic
pipework that does not require immediate replacement is subject to Calor's risk
assessment and will be prioritised for future replacement.

The following methodology is used for the maintenance of Calor-owned LPG pipes:

Creation of a data file;

Conducting periodic visual inspections;
Undertaking periodic leakage surveys;
Conducting periodic tightness tests; and
Routine service excess flow valve tests.

- [ - L ] L]

An installation file is compiled for metered estates that includes such information as:
the age of pipework; pipework route; its proximity to buildings; location and type of
strategic valves; service isolation valves and flow limiters; the size of the pipework;
the materials of its construction; maximum operating pressure; maximum incidental
pressure and safety devices fitted; type of corrosion protection installed; depth at
which the pipework is buried (if applicable); and monthly consumption of gas
against weather profile (to compile data for potential leakage monitoring).
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Route plans are prepared to provide a logical inspection path over all pipework
which is to be inspected. This will enable future inspections to be conducted in a
similar logical manner and any trends observed. All water crossings are surveyed
annually to check for pipe exposure (i.e. to ensure the pipe is beneath the bed of
the watercourse) and to identify any changes to surroundings, for example
riverbeds, riverbanks etc. Above ground pipework is inspected for mechanical
defects, condition of protective coatings, impact protection etc. Particular attention is
paid to the pipework at air/soil interfaces,

The route of underground pipework is inspected to highlight significant changes of
environment and the possible effect on pipework. Dead or dying vegetation in the
vicinity of the pipework may be an indication of gas leakage and excavations and
other works in the vicinity of a pipework should be investigated to ensure the
pipework is not damaged. The route of underground pipework is also inspected to
monitor the effects on pipework caused by ground movement and also to check that
building, tree planting or construction activity has not taken place. Features which
may be indicative of ground movement include: surface running water on a dry day;
evidence of significant vehicular damage to footpaths; verges and sunken kerbs,
substantial depressions in otherwise even road surfaces; substantiai settlement of
previously re-instated excavations and cracking of adjacent road surfaces and kerb
edges; and the erection of new street furniture, lamp columns, road signs,
telephone poles, etc.

Where strategic valves and/or service isolation valves are present, they are
inspected to ensure that they are accessible and their condition is satisfactory.
Leakage surveys on mains and services are carried out using gas surveyors set to
ppm (flame ionisation instruments may be used, e.g. FIM/FID). The pipework,
pressure reducing equipment, valves, meter boxes and any other equipment is
monitored for leakage.

Due to the density of LPG it is important to monitor for gas leakage at low level (e.g.
drains etc). Underground pipework is monitored by bar-holing (at a depth no greater
than 200mm) at appropriate sections of the pipework. Strategic valve chambers,
service isolation valve chambers and other utility valve chambers in the vicinity are
opened and monitored for leakage.

Each reading and the location of the reading is recorded. Any indications which
suggest that a hazardous situation may exist should be reported immediately.

LPG pipework operating in vapour phase is tightness tested at a frequency not
exceeding 10 years. It is recognised that it may not be practicable to carry out a
tightness test on LPG mains and service pipework on larger gas networks. In these
circumstances a report is compiled by a Calor Technical Representative detailing
the reasoning for this decision.

Service excess flow valves (flow limiters) are tested for operation at a frequency not
exceeding 10 years.

In relation to customer-owned pipework at industrial and commercial installations,

Calor is currently establishing the number of installations likely to be affected and is
working as explained previously with UKLPG, other suppliers and the HSE to target
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those installations most at risk through the development and endorsement by the
HSE of its risk-based strategy.

In addition to the above, Calor was involved with the HSE in the development of its
“Checking LPG Pipe Work”[[ICL/13942 — 13943] leaflet and has distributed this to
all its industrial and commercial customers as well as establishing at the time a
dedicated helpline and website. A second reminder letter has also been sent to
customers. Copies are enclosed. For those customers with installations prior to
1992, the letter highlighted the fact that their buried pipework may be metallic and
required inspection and/or replacement. The services of Calor's Engineering
fulfilment division were publicised to the customers in order to assist with such
inspections and replacement activities.

Queries and calls to Calor's dedicated helpline have been logged and actioned.

Any proposals for the future? - this may stray into any proposed recommendations
Calor may be considering

49 Has Calor any specific plans to promote the life-cycle integrity of LPG
installations at non-domestic bulk LPG user sites? If so what is proposed?

Because the integrity of LPG installations is very dependent on a number of factors
including the material of construction, age of installation, soil type, and pressure at
which the system operates it would be difficult to establish a generic life-cycle
applicable to all sites.

For this reason Calor believes the adoption of its risk-based strategy, once
accepted and endorsed by the HSE will enable installations to be prioritised in
relation to risk. Those installations in the high risk category should have their buried
metallic pipe work replaced.

50 What would be Calor's view of a prescriptive requirement for all non-domestic
bulk LPG user sites being subject to periodic life-cycle verification of the LPG
installation integrity?

For the reasons highlighted in Calor's answer to Question 49, Calor believes that
the approach to determining the integrity of a buried pipework has to be risk-based
and specific to the installation rather than being a generic requirement.

The HSE's current view is that buried pipework should be excavated and inspected
to determine its condition. This is not feasible as excavation on a live gas pipe is a
hazard and would therefore increase the risk of a hazardous incident occurring. In
addition, this inspection and excavation methodology is cost prohibitive.

The HSE has recently acknowledged that Calor's inspection strategy is more
appropriate in that it determines the material of which the pipework is constructed
and where metallic pipework is identified its replacement is recommended in
accordance with its risk-based strategy. All other systems are subject to inspection
by other methodologies (e.g. leakage survey) given in Calor's Inspection Strategy
document and explained in Calor's answer to Question 48,
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Calor believes that there is merit in implementing a prescriptive requirement for the
periodic inspection of installation pipework (as defined in GSIUR)
04500] and appliances. It is easier to inspect installation pipework as it is normally
situated above ground and periodic tightness testing combined with visual
inspection would prove beneficial in determining its integrity. An additional benefit
would be gained by periodic inspection of appliances. This would reduce the risk of
carbon monoxide poisoning, currently one of the issues gaining most attention in
the UK gas industry.

51 If this happened should the periodic verification extent be the whole LPG
instailation, including the tank, ail pipe work and the user's appliances?

Fiease refer to Calor's answer to Question 50.

52 What frequency of inspection/certification might be appropriate?

With reference to service pipework, for the reasons given in its answers to Qs 49
and 50, Calor does not believe this is appropriate.

With reference to installation pipework, Calor believes that the frequency of any
proposed periodic inspection or planned maintenance should be determined by a
risk-based approach. Where this is not possible, for example when there is
insufficient data regarding the installation type, the frequency may be at a
prescribed interval dependent upon the operating parameters of the pipework and
installation and appliance/plant type. This approach is consistent with guidance
given in IGEM Technical Standards.

53 Who might this be carried out by?

With reference to service pipework, all inspection work would be carried out by
competent persons and Calor would only use CORGI registered operatives
possessing the relevant ACS certificates of competence and who also possess
mains and service laying competencies as appropriate.

For installation pipework and appliances, Calor would recommend that all work (i.e.
domestic and industrial and commercial) be carried out by CORGI registered
operatives possessing the relevant certificates of competence, even if the work was
deemed outside the scope of GSIUR.

Where the work involved liquid phase applications, Calor would also insist that the
CORGI registered operatives possess the necessary competence in dealing with
liquid phase applications (i.e. have successfully completed the Calor ‘liquid training
course’).

54 In Calor's view how could the engineering detail {asset register) of the LPG
facilities at bulk user sites be most effectively recorded and maintained?
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The customer should maintain an asset register of plant and associated equipment
using a ptant maintenance software package (e.g. PEMAC) which would include a
pipework register which for underground pipework would include as laid drawings.
In addition, a plant maintenance system would have a schedule of inspection and
maintenance activities.

What are the pros and cons of the LPG supplier being responsible for the
entire pipe work to up to and including the emergency isolation valve on the
outside of the premises?

Pros:

This would remove any possible ambiguity over who owns what on an LPG supply.

There is an argument to say the LPG supplier has more expertise in maintaining
LPG pipelines.

Cons:

This approach would absolve the operator/user of its responsibilities under the
Health and Safety at Work etc Act (HASAWA) [[ICL/04618 — 04691] and the
Management of Health and Safety at Work Regulations (MHSWR) [[TCL/04507T
04522] — whereas they would still have responsibilities for their other utilities (water,
natural gas, electricity) and for their site and buildings. This could lead to ambiguity
over what the operator/user is responsible for. Calor's view of the evidence given in
Part 1 of the Inquiry is that had ICL fulfilled its obligations under HASAWA and
MHSWR the disaster could have been avoided.

LPG suppliers would be treated differently from other suppliers of packaged
chemicals and fuels such as compressed gases and oil. It should be noted that the
LPG industry does not have the same infrastructure as the natural gas industry.

Cost — this additional responsibility for the LPG supplier would lead to higher costs
than those the operator/user would incur, ultimately leading to a higher cost of
product.

The LPG supplier has no control over site conditions that could impact on pipework
safety - e.g. excavations in the vicinity of the pipework. It would be impossible for
an LPG supplier to monitor such things in a safe and effective manner. In addition, it
would be a major imposition on customers if they had to obtain approval from their
LPG supplier to carry out extensions or alterations to buildings on their premises.

After considering the pros and cons, Calor considers that the existing framework is
better than a framework in which the LPG supplier was responsible for the
customer's LPG pipework.

GLAS 1246665 v 1 41



As mentioned in Calor's answer to Question 10, if the LPG supplier's ownership and
accompanying responsibility were extended complications would arise, posing
problems for the customer in switching suppliers at the end of its current supply
contract. (Please also refer to Calor's answer to Question 28 for details.)

What are the pros and cons to the First Regulator? Are there alternative
possibilities and what would their pros and cons be?

Calor's answer to these Questions is the converse of its answer to the first
Question. As there should be a clear division of responsibility between the LPG
supplier and the customer, Calor believes that the current position is the only
practicable option, perhaps with some improvements as recommended by Calor.
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56 In Calor's view are there any aspects of the domestic bulk LPG market that
can be introduced usefully into the non-domestic bulk LPG user sector to
improve the fife-cycie integrity and reduce the risk of accidents?

Please refer to Calor's answer to Question 49.

57 In Calor's experience and within the Terms of Reference of the Inquiry are
there any problems or concerns with the application of the health & safety
regulations covering bulk LPG facilities at non-domestic user sites; for
example with:-

a. Provision and Use of Work Equipment Regulations 1998
(PUWER) [ICL/04569 — 045927]]

b. Pressure Systems (Safety) Regulations 2000 (PSSR) [ICL/04546 —
04568] .

c. Pressure Equipment Regulations 1999 (PER)[[ICL/04692 — 04763]

d. Dangerous Substances and Explosive Atmosphere Regulations 2002

(DSEAR). [TCL/04445 - 04572]

The Pressure Systems Safety Regulations 2000 [[ICL/04546 — 04568] regulate the
dangers arising from failures in a pressure system. They are not concerned with the
danger from the hazardous characteristics of the relevant fluid other than from its
pressure. They apply to pressure systems “which are used or intended to be used at
work.” Calor's operative when delivering gas has to carry out a visual inspection of
the storage vessel. Having satisfied himself that all is in order he then connects the
filler hose to the inlet valve and pumps LPG from his delivery vehicle's tank into the
storage tank up to the requisite level. He then disconnects the hose, secures it on its
reel on the vehicle, completes the paperwork and leaves the customer's premises.
These circumstances clearly demonstrate that he is using the pressure system at the
customer’'s premises, to enable him to carry out his work of delivering LPG to the
customer.

Most of the regulations are addressed to the ‘“user” of the pressure system. The
‘user” is defined as "the employer who has conirol of the operation of the pressure
system.” An LPG Supplier such as Calor is the clear “user” of the pressure vessel
(LPG storage vessel) but not the pipework and system after the outlet of the vapour
off-take valve which is the customer’s responsibility as “user” of that part of the
installation.
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