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242  As highlighted in Table 2.1, important risk reduction principles are ‘avoidance’ and
‘prevention’. These underpin the need to ensure, so far as is reasonably
practicable, the life-cycle integrity of the LPG equipment. However, managing LPG
risks requires there to be a coherent policy in managing the residual risks and for
there to be an understanding of unwanted events and the safeguards in place to
manage their control and mitigate the effects. This requires examining what can go
wrong, identifying the potential consequences and who and what may be effected,
reviewing the need and effectiveness of safeguards (engineering and procedural),
recording the results and periodically, or as is necessary, review the findings. The

process is known as risk assessment.

243 The results of the HSL study (ref 17) described in section 2.3 above, support a
view that not all LPG users have a deep appreciation of the LPG hazards and
risks, otherwise they would be more aware of the need to understand and ensure
pipework integrity. Also the HSL authors note thaf “the quality of ventilation at
some sites visited was questionable, even when the sites believed the area to be
ventilated”. This raises a concern that some users may not understand the
importance of control measures. The level of appreciation between LPG users is
likely to vary significantly. The question is whether a poor and inadequate
appreciation is widespread or not? This is an aspect that may need further

research as part of any programme of improvement.

244 In my experience, the immediate cause of many serious accidents is either a lack
of appreciation of the hazards or the failing to risk assess part of an operation or
system. The root causes of such failings most often lie in management and
orgénisational weaknesses. Accordingly, any changes in the current LPG regime
need to assist LPG users in managing the risks actively and within a robust

structure. | consider this aspect in further detail in Section &.

2.5 Communication, Learning & Sharing Knowledge

2.51 In my experience, poor communications is an important causal failing that occurs in
nearly all major accidents. There are many causes of miscommunication which
can lead to false assumptions, poor decision making and inappropriate actions or
inaction. Communication is a two way process, with feedback being an essential

feature.

20 USE ‘Human Factors Briefing Note No. 8 (Safety-Critical Communications). HSE website[[TCLT 4084-4085] |
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Learning lessons from past failures and incidents and sharing good practices are
essential for the successful management of risk and continuous improvement
within any organisation, whether in the public or private sector. It is also essential
across any industry sector, such as the LPG supply market. There are the common
barriers to sharing such knowledge, for example, the natural reluctance to admit
failings in public or before peers, potential loss of public confidence, commercial
sensitivities, legal restraints, etc. However, the barriers need to be overcome and
mechanisms found whereby communications are proactive and there is the

necessary sharing of knowledge.

The HSE is in good position to share knowledge through the data collected on
dangerous occurrences by RIDDOR?' and its inspection of premises. Similarly, the
UKLPG is in a position to provide a conduit to receive and transfer information and

share knowledge between members.

The competent LPG supplier will have the knowiedge and expetience as to how
best to manage LPG hazards and risks. They provide the LPG user, who may be
inexperienced in handling LPG and under-resourced, the immediate ‘gateway’ to
first hand, practical advice on the subject. This communication channel and the

sharing of knowledge should be actively encouraged.

| consider these issues further in Section 6.

Basic Principles Underpinning Suggested ‘Improvements’

The high-level cbjective is to ensure the safe and proper installation, management,

inspection, maintenance and oversight of LPG installations.

i concur with the HSE Submission®® where it states what the regime should
achieve, but would add several further basic principles which should underpin any
improvement: -

» the overall regime should reflect Lord Robens’ principle that responsibility for
the management of health and safety lies with those who create the risks and
work with them.

> in line with meeting the high-level objective, the degree of prescription should

be minimised, in favour of guidance and goal-setting objectives.

21 Reporting of Injuries, Diseases and Dangerous Cccurrences Regulations, 1995|[ICLf 4301-4303]
22 LISE Submission at end of Phase 1, ‘Part C: Oversight Regime', para 24.
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any proposed changes should be targeted specifically at addressing the
weaknesses in the current system and the challenges imposed.

changes must be practical and robust; minimising any additional burdens on
parties commensurate with the risks mitigated.

where possible, there should be an alignment of potential knowledge,
competency, incentives and benefits with the changes proposed.

the changes should encourage ‘ownership’ of LPG suppliers and users
health and safety duties and their compliance with existing relevant statutory
provisions.

the changes should encourage transparency for effective management of the
risks by and between LPG suppliers and users.

the changes should encourage transparency for effective inspection and
enforcement by HSE and LA inspectors.

the suite of changes must be self-consistent and capable of being monitored
during the transition phase and when implemented fully.

the phasing of any changes' should ensure the greatest risks are identified

early and suitable controf action and mitigation prioritised.

Similarly, the basic principles for the LPG oversight regime by the regulatory

authorities should: -

s

v

achieve the level of inspection and enforcement which is consistent with what
the LPG ‘risks’ demand;

have clearly defined interfaces between enforcement agencies with known
responsibilities and accountabilities that leave no gaps,

be transparent as far as the duty holder is concerned;

ensure a consistent approach and level of enforcement between different
agencies;

be adequately trained and knowledgeable in LPG hazards and risks;

provide a conduit of knowtedge transfer to parties that promote continuous

improvement.

With these principles in mind, | now consider possible means to remedy the key

areas of weakness highlighted in Sections 2.2 to 2.5 above.
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CLARITY OF RESPONSIBILITIES

Basic Options for ‘Ownership’

As is discussed in Section 2.3, clarity of ownership of party's responsibilities for
each and every part of the LPG facility is essential. By this | mean parties’ statutory
responsibilities under the HSWA and the relevant provisions. | am not considering
parties’ legal or private rights, heritable ownership, contractual rights, etc, which
may obscure responsibilities. | am seeking clarity of parties’ division of
responsibilities and accountabilities of ensuring, as far as is reasonably

practicable, the integrity of the whole LPG facility.

For industrial and commercial bulk LPG tank installations, there are two basic
options, namely the LPG supplier has ownership of: -

1. the LPG tank to the 1% stage regulator, which is typically the norm™, and

2. as above, but includes the service pipework downstream of the 1st stage

regulator to the emergency control valve (ECV) outside the building.

Relative Advantages & Disadvantages

Option 1 - LPG Supplier Responsible to 1°' Stage Regulator

3.2.1.

The advantages and disadvantages of

the LPG suppliers’ ownership
responsibilities extending up the first stage regulator at industrial and commercial

bulk LPG sites are listed in Table 3.1 below.

Advantages: -

Maintains the status quo in many cases.

Keeps LPG suppliers area of responsibility focused
on the immediate environs of the LPG tank and
filling area and facilitates tank switching.

LPG supplier has no statutory rights of access to
the premises and, therefore, responsibilities are
focused on tank area where confractual right of
access is provided.

When tank switching (between LPG suppliers) the
pasition is clearer as first stage reguiator wilt be at
the tank and knowledge transfer between LPG

Disadvantages: -

« Leaves the service pipework {0 the
responsibility of the LPG user or land owner
who may not be as competent to ensure its
integrity.

+ LPG user or fand owner may believe, wrongly,
that the service pipework is maintained by the
LPG supplier as is the case with natural gas.

« When there is a change of management within
the LPG user or land owner, responsibifities to
maintain and inspect the service pipework can
ke overlooked.

% Practises vary but this approach is consisient with the ability to switch tanks. However, for some installations

the first stage regulator wilt be owned by the LPG supplier depending on age and the nature of the facilities.

Page 21




Report by: - R. Sylvester-Evans
Prepared on behalf of: - [CL Inquiry

suppliers is straight forward.

Simitarly for tank transfer, the knowledge (data)
transfer from the outgoing LPG supplier to the
incoming LPG supplier will be less and relate only

to the tank, fittings and regulater (standard items).

« If the LPG user or land owner changed entity
then responsibilities for the service pipework
can be cverfooked.

Option 2 - LPG Supplier Responsible for Service Pipework up to ECV

322

The advantages and disadvantages of the LPG suppliers’ responsibilities being

extended by including ownership of the service pipework up to and including the

ECV for industrial and commercial bulk LPG sites are listed in Table 3.2 below.

Advantages: -

Alignment with the ownership arrangements of | »
natural gas suppliers and hence less potential
confusion in the minds of LPG users.

Leaves the service pipework 1o the | e
responsibility of the LPG supplier who should
he more competent to ensure its integrity than
many LPG users.

Removes any confusion between the land | «
owner etc and LPG user as to who is
responsible for service pipework integrity.

When there is a change in management or |
company ownership, involving the LPG user or
land owner, the issue of who is responsible for
the service pipework is unaffected.

Disadvantages: -

Changes the status quo in many cases and the
actual transition of ownership could be extremely
onerous, for example: -

The LPG supplier has no statutory rights of access
to the premises of the LPG user(s} or the workplace
of the land owner - extending the problem which
exists for the tank.

The LPG supplier has no direct knowledge about
the LPG wusers' premises and, in pariicular,
underground structures and utility supplies.

Where the sewvice pipe is found in need of
replacement, disputes could arise as to who pays,
leading to competition issues, as the LPG user
could just switch supplier with a potential reduction
in safety standards.

Also, geographically the service pipework is nearer
to the LPG users building or structures so
increases the potential interaction that needs to be
risk assessed at the interface between two parties.

The LPG supplier does not have day-to-day
management control over the service pipework.

With tank switching or transfer (between LPG
suppliers) the knowledge transfer required between
LPG suppliers is increased; namely details of the
service pipework.

Potentiai  decommissioning  issues as 1o
responsibilities of service pipework removal,

the

Very small LPG suppliers, or new market entrants,
may lack the experience and competency tc assess
the condition of service pipework. Also less
scrupulous LPG suppliers may take advantage of
the situation.
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Other Situations

3.2.3

324

3.2.5.

3.2.6

3.3

3.3.1.

3.3.2.

There are a number of variants possible, including extension of the LPG suppliers’
responsibilities to include the whole LPG system, including the installation
pipework. This is the extreme version of Option 2 and would be totally counter to
the principle that those who create risks and work with them should have the
responsibility for the health and safety management. That does not stop the LPG
supplier being engaged by the LPG user as a competent person to independently

verify the system integrity.

Whilst outside the Inguiry's remit, it is worth noting that with the LPG supply to
domestic premises, the common situation is for the LPG supplier to own the tank

and pipework up to the 2™ stage regutator, although this varies between suppliers.

For the LPG supply to metered estates (where there are multiple users and a
managing landlord or operator) the L.PG supplier or the managing operator or
landlord is responsible for the LPG pipework to avoid confusion over ownership

rather than involve individual users.

For liquid filling installations, such as autogas forklift truck fifling installations, 1
understand the LPG supplier will usually retain ownership of all safety critical items

including pumps, dispenser, filling gun and non-metatlic hoses.

Suggested improvements for Consideration

As discussed in section 2.3, a key principle shouid be to reduce the number of
‘interfaces’ between responsible parties. Accordingly, for bulk LPG at industrial
and commercial sites, | recommend that, wherever possible, the number of
‘interfaces’ between responsible parties should be reduced to the minimum
so they can be managed actively.. Essentially the interface should be the
interface between the LPG supplier and the LPG user, although | recognise this

may not be achievable for the case of metered estates.

The current practice of ownership up to the 1% stage reguiator by the LPG supplier
facilitates tank switching if the LPG user changes supplier. This has created a
weakness where parties involved can lack focus on who is responsible for
maintaining the service pipework. However, as outlined in the ‘disadvantages’

listed in Table 3.2, changing ‘ownership’ of the service pipework to the LPG
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supplier appears to be fraught with potential problems. The benefits gained of the
LPG supplier being more likely to be competent in looking after the pipework
integrity, may not be significant compared with the problems created by the

change.

Adopting a common approach has benefits of a common understanding between
LPG suppliers, (excluding of course those situations where the LPG user owns and
has responsibility for the tank). With the current practices, it would seem the best
approach overall would be for the LPG supplier fo be responsible up to and
possibly inciuding the 1% stage regulator. 1 recommend the Inquiry should
confirm, or otherwise, the relative advantages and disadvantages of the two

options with LPG suppliers.

If the current approach is maintained, it is essential the future regime supports and
encourages the LPG user to ensure the integrity' of the service pipework. This is

discussed in Section 4.

In essence, responsibilities can be divided between parties depending on the
merits (including history) of the individual circumstances, but the essential aspect
is that each party knows their responsibilities and every part of the LPG
system/facility is covered. There can be no gaps or misunderstandings. Even if
practice dictates a typical division it is essential to record the area of ownership

and the respective responsibility for each party.

In addition, this record should be available to those responsible to manage and
have oversight of the LPG system at each industrial/commerciai site. Ownership
details are usually set out for the LPG user in the supply agreement between the
supplier and user. However, it is not acceptable for the only record to be locked
away in a legal or commercial department of the user, which might be offsite and,

anyway, be ‘out of sight and out of mind’".
Accordingly, | recommend a regime that ensures each party has: -

> a clear account of who has legat title to each part of LPG system and
the land on which it is placed;
> a clear account of who has legal responsibilities under the HWSA and

its relevant statutory provisions;
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»  adiagram, which is created and maintained in an accessible location at
the LPG user site, showing the areas of responsibilities and the
physical location of points of interface;

> a clear account of the responsibilities and accountabilities of each
party which includes reference to the relevant statutory provisions

which must be met.

If not already done, this information should be held by the LPG supplier for each
site it supplies, together with the current asset register covering the tank and
fittings etc. For an individual LPG user, and if relevant the landiord/managing
operator, this information should be held on site in an LPG ‘safety dossier’. This

document is discussed further in Sections 4 and 5.

For LPG facilities (at industrial/commercial sites) and if not already planned, |
recommend UKLPG (or an equivalent body) should prepare guidance on the
general recommended practice for its members with respect to ownership,

the division of responsibilities and what duties that places on parties.
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LIFE-CYCLE LPG SYSTEM INTEGRITY

Life-cycle Inteqrity

What is life-cycle integrity and why is it important? Life-cycle integrity means that,
at each stage of the life of a system, the integrity for safe operation is understood
and assured, whether it is during commissioning, operation, inspection,
maintenance, modification, re-rating or life extension work, tank switching or
transfer, or decommissioning. The purpose is to prevent unwanted failures and

releases that could cause injury and loss.

All too often, poor decisions or obsolete standards used early in the life of a system
remain unrecognised and leave latent weaknesses or defects that result in a loss
of integrity in later years. That is why managing life-cycle integrity involves every
aspect of the system from start to finish (cradle to grave). For example, some key

elements in managing the life-cycle integrity of a system are shown in Table 4.1,

2. Design 2. Recorded design intention; use of a set of consistent, compatible
and accepted design standards.

3. Asset Register (Record) 3. Secure record of the original design & construction data,
eperational, inspection and repair data and incident history.

4. Procurement 4. Established procedures with preferred and accredited suppliers,
to maintain and improve quality, standards and equipment
compatibility.

5. Manufacture & Fabrication 5. Established standards, procedures and independent verification

. as required.

6. Instailation & Testing 6. As above

7. Commissioning & Handover 7. Established procedures, formal handover to LPG user with
transmittal of data and training etc.

8. Operation 8. Known design intent and safeguards, competent personnel,
monitoring & audit, full analysisfreporting of incidents and
anomalies feading to feedback and continucus improvement.

9. External system threats 9. Control of modifications and changes which affect the design
intent of the LPG system or the buildings serviced by LPG, or
physical damage to the system.

10. Inspection & Examination 10. Established standards and procedures; implement and follow-up
of any remedial action promptly.

11. Maintenance & Repair 11. Defined policies and responsibililies with control of work
practices, materials, equipment and recording systems.

12. Modifications, Re-rating and Life | 12. As above. For LPG buried metallic pipework this would involve

Extension deciding on the optimum remedial measures such as
replacement or provision of cathodic protection.

13. Decommissicning 13, Established standards and procedures with clearly defined
responsibilities and accountabilities.

14. Dismantling & Removal 14. As above.

Kriown and defined scope; with established responsibilities and.
accourtabitities.

Sco.pe Definiticn
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Essentially the elements required to manage the life-cycle integrity of a system are

subsets of the safety management model of HS(G)65.%

Current Approach

The industrial and commercial LPG user, as an employer, has duties under the
HWSA and the relevant statutory provisions in relation to inspection and

maintenance of the LPG pipework and appliances/equipment.

In 20086, the then LPGA published a revised version of the CoP No 1, Part 3
“Examination and Inspection”® 1t included an expanded section on what the

inspection regime for pipework should take into account.”

This included materials
of construction, the length of service, corrosion protection, potential failure modes,
and, for buried pipe, the ground conditions, type of backfill, proximity to occupied
buildings {and likelihood of accumulation), traffic loadings over and excavations
near to the pipe. Guidance on the frequency for periodic inspection of both above

ground and underground pipework is still “subject to risk assessment”.

In March 2007, LPGA published Technical Memorandum No 84 entitled “Inspection
and Maintenance of LPG Pipework at Commercial and Industrial Premises”. This
provides a risk-based approach to assessing the inspection strategy required. A
risk matrix and scoring system is used to help judge whether the pipework is in a
‘low’, ‘medium’ or ‘high’ risk category depending on the assessment of likelthood
and consequence factors. For unprotected metallic below ground pipework, which
has been judged by the risk assessment to be ‘high risk’, it recommends the
pipework should be replaced as soon as practicable, unless it can be positively

established as satisfactory, e.g. by excavation.”’

More recently, the HSE has issued internal guidance to their Inspectors in the
Operational Circular OC 286/105, version 1 {ref 15). It notes “the ongoing integrity
of buried, metallic LPG pipes is a matter of potential major concern” and sets out a

series of questions that should help inspectors to determine what action is

“ See Figure 5 of my earlier report (ref 1)[[ICL/ 09407]. Also see the publication ‘Piping System Integrity -
Management Review,” Research Report RR253, preparec}z by AAB for the HSE, 2004 [ICTT 04254043007

25

‘Examination’ as described in the CoP is the examination by a competent person in accordance with the

Written Scheme of Examination (WSE) required under the PSSR. ‘nspection’ may be undertaken by the user,
contractor, LPG supplier or inspection authority.

2% | PGA CoP No 1, Part 3, section 5.3.1[ICL7 02782]]

%7 LpGA Technical Memorandum No 84; Annex A, section A.22.2.1.
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required, together with an “Inspection, Examination and Maintenance Strategy for

Users”® It is noted in the guidance that: -
“ _..where reasonably practicable, existing buried metallic pipework of poor or
unknown condition is re-routed above ground and protected against
mechanical damage. Where this is not reasonably practicable, than either the
pipework should be replaced with buried polyethylene pipes/suitable
proprietary pipework system or where they remain below ground, that they
are subject to an inspection, examination and maintenance strategy as

outlined in Appendix C”.

It recommends that the Strategy should be devised by a competent person (for

example, Institute of Corrosion, Pipelines Coating Inspector, Level 2) who should: -

> conduct an initial visual inspection of the pipework to establish its condition
and that of any corrosion protection;

> assess the ground conditions and ‘like!y effect on the pipe and corrosion
protection;

> assess the required frequency of inspection and identify any immediate
remedial measures required; and

> assess the required inspection methods to be performed at each inspection.

» after each inspection review the strategy and inspection frequency and

amend as required.

The strategy should aiso outline the policy for replacement of buried metallic pipes.

. OC 286/105 notes the “benchmark standard in PUWER is for the inspection of the

pipework, and its corrosion protection, to be at such sufficient frequency that any
degradation is identified and remedied in good time before it compromises the
safety of the installation so that there is a nil/negligible chance of a significant injury

occurring”®

The Inquiry should ensure that, in accordance with the HSE internal guidance
described in OC 286/105, every party who is responsible for buried metallic L.PG
pipework should develop an inspection and maintenance strategy which evaluates
the condition of the pipework, on-going inspection requirements and any immediate

remedial measures, such as installation of cathodic protection or replacement.

2 ¢ 286/105 [ICLT 0AZ36-04745), paras 23 to 25[[TCLT 04238-0 4239] and Appendix C[[ICLT 04242-04244]
2% OC 2861105, para 3ICLTU4ZaT]
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4.3 Knowing and Recording What Exists

4.3.1. As discussed in section 2.3, fundamental to managing life-cycle integrity is to know
and have an accurate and up-to-date record of the design and installation details of
the system. With such knowledge then the system can be risk assessed properly
and the acceptability of the risks judged. The results of the HSL study, conducted
in 2006, do not provide much confidence that LPG users know and have up-to-

date records of their LPG systems for which they are responsible (ref 17).

4.32. Forthose parts of the LPG system subject to the PSSR, which generally will be the
LPG tank, fittings and pipework operating upstream of the 1% stage regulator, a
written scheme of examination (WSE) is required. This part of the LPG system is
owned by the LPG supplier who shouid maintain an asset register of the
equipment held at each site and a WSE together with the record and results of

these examinations.®

4.3.3. The problem area is with the LPG user of commercial and industrial sites who is
unaware of duties under particularly PUWER and DSEAR and the importance of
knowing and recording details of their part of the LPG system to underpin the
effective implementation of those duties. As noted previously, if the LPG pipework'
pressure exceeds 0.5 bar, (as was the case at ICL Plastics), then it will require to
be assessed by a competent person in accordance with the PSSR and a WSE
prepared if there is a danger of a pressure release of stored energy endangering

people.

4.3.4. Therefore, what is important is to have a regime that requires the LPG user to
maintain an up-to-date asset register of the design and installation details of the
LPG system (tank, pipework, safety critical equipment, appliances/plant;
irrespective of where the interface is drawn with the LPG supplier. It should give
the safe operating parameters and also state the safeguards incorporated to
prevent failures and unwanted events. It should also include inspection results and

reports of the system under the verification scheme that 1 now discuss below.

% 3ee PSSR ACOP (ref 5)[[ICL/ 02872-02877] and LPGA CoP No 1, Part 3:2006, sections 7.1t6 7.3 [tICL/

(03575036171
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