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Introduction
Overview
Hydrogen fuel cell electric vehicles have been identified as one of few
technologies that could make a significant contribution to reducing the
transport sector’s reliance on oil and hence deliver lower emissions,
improved air quality, security of energy supply, and other benefits.
The UK is positioning itself as an early market for fuel cell electric
vehicles (FCEVs), which are beginning to be sold by a number of
major automotive OEMs in selected regions around the world. Access

Hyundai ix35 Fuel Cell,
available in the UK since 2014

to hydrogen refuelling stations (HRS) is a key aspect of offering an
attractive proposition for early adopters of these innovative vehicles
and although the number of stations in the UK is currently low, plans
exist to increase HRS numbers over the coming years.1
This guide is aimed at HRS installers and was developed as part of
the Innovate UK-supported London Hydrogen Network Expansion

Toyota Mirai, available in the
UK from 2015

project, through which London’s second publicly accessible HRS was
installed in early 2015. While this document focuses on the UK,
references to guidance for other markets are also provided.

Document structure
This document is structured as follows:

Honda’s next generation FCEV,
expected in the UK from 2016

HRS installation process – gives an overview of the typical steps needed to install HRS.

p3

Best practice recommendations – section setting out recommended actions for each of the
seven main steps in planning, installing, and operating hydrogen refuelling stations.

p4

Future outlook – this section considers how the hydrogen refuelling infrastructure sector
may evolve over time and some of the remaining challenges that need to be addressed.

p15

Appendix – contains references to sources of further information.

p17

This guide aims to provide recommendations for successfully installing customer-focused hydrogen
refuelling stations. The recommendations are mainly of a non-technical nature; guidance relating to
technical issues (including codes, standards, and directives) is published elsewhere (see appendix).

1

For example, the UK Government has announced its support for a programme of upgrades and new build
stations in 2015/16 and the UK H2Mobility project sets out a vision for 65 HRS across the UK by 2020.
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Hydrogen refuelling station installation process
The installation of hydrogen refuelling stations typically involves a number steps, summarised below.
Some of these tasks are dependent on
preceding activities, whereas others may be
undertaken in parallel. Given the low number of
HRS in the UK today, it is difficult to characterise
the installation process in terms of a typical
installation time. However, experience from a
number

of

pre-commercial

demonstration

projects suggests that a period of eighteen
months or more from project start to station
commissioning is not unusual. This extended
period is due to a variety of factors, and is partly
caused by the novelty of HRS. As the hydrogen
transport sector transitions towards an early
commercial phase the time taken to install and
commission

stations

is

expected

to

fall

significantly (see the future outlook section
below).
The risk of an extended timescale can be
reduced by working with a siting partner (i.e. an
organisation with suitable land that can be made
available

for

the

HRS

installation).

The

allocation of responsibilities and details of
recommended actions throughout the HRS
delivery process depend on the type of siting
partner – this is explored in more detail below.
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Best practice recommendations
Budget and internal approvals
Context and challenges
An early task in the HRS installation process is for all organisations involved to secure the budget and
management approval to proceed. The primary partners involved in delivering HRS typically include the
HRS supplier and siting partner (HRS host). Other organisations that may also play a role include an
external project manager, planning / design consultants, and contractors (civil engineering, electrical
engineering, landscaping, etc.).2 The diagram below shows the main areas of responsibility split between
these types of partners for the major tasks outlined in the previous section. 3
Most HRS installed to date in the UK have been through projects with an element of public funding. Given
the poor business case for HRS during the early years of FCEV commercialisation, it is likely that some
form of support will continue to be required for a number of years. Budgeting therefore involves establishing
a breakdown of the total costs (capex and opex), securing grant funding as necessary, and agreeing a
budget allocation between partners.
Challenges in this process include determining costs (until a site is selected and detailed design work
completed it can be difficult to assess the total installation costs), and uncertainty over future demands for
hydrogen (which affects revenues and the overall business case for investment).

2

The choice of external contractors may be limited. E.g. some landlords will only permit a limited number
of approved contractors to carry out works on their sites. This can add cost but gives the advantage of
working with partners that are familiar with the site and processes of the host organisation.
3 This diagram is based on the current status within the industry. As the market matures the breakdown of
responsibilities may change; e.g. HRS providers may be less involved in siting, leaving this to fuel retailers.

4

Installing accessible hydrogen refuelling stations
Best practice guide

Recommendations – budget and internal approvals
 Where possible develop a partnership of relevant organisations early in the process and agree on
how costs will be split. This includes capital costs and on-going operational costs (fixed and variable),
which implies a need to consider ownership models for the equipment from the outset.
 Put in place an agreed timetable and closely monitor progress to stick to the plan.
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Siting
Context and challenges

Checklist – HRS siting

HRS fall into two broad categories in terms of siting:
standalone and hosted stations. Standalone HRS are



Strategic site – well located with respect to

installed on sites with no / limited other facilities and

major roads and other (existing / planned)

are typically unmanned. Hosted HRS are installed on

HRS.

forecourts and can be further categorised as non-



Sufficient space for all elements of the
HRS.

integrated or fully integrated. These types of station
also tend to be self-service but are in close proximity



Ease of installation (crane access etc.).

to other business operations, hence are not



Good access for FCEVs and fuel delivery.

unmanned in the same sense as standalone HRS.



Adequate utilities (power supply, water
supply, drainage).

HRS suppliers do not typically own sites suitable for



HRS installation and must therefore enter into

(safety and security can be addressed

agreements with landlords willing to lease land for this
purpose. Owners / operators of existing petrol

within budget).


stations are an obvious choice of siting partner but

Type of landlord – level of support for the
project, lease period, rent, other conditions

their engagement with hydrogen transport in the UK
has been relatively limited to date.

Safety and security case considerations

on using the site.


Requirements

of

fuel

retailer

(for

integrated HRS).

The Hatton Cross HRS (near

The Hendon HRS – an example

HRS in Hamburg, Germany – an

Heathrow Airport) – a standalone

of a hosted, non-integrated

example of a forecourt-

station

station (alongside an existing

integrated solution4

forecourt)

4

Source Shell Deutschland: www.shell.de/aboutshell/media-centre/news-and-media-releases/2015/newhydrogen-filling-station.html. Vertical hydrogen storage tanks can be seen in the background.
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Recommendations – siting
 Consider a range of factors when selecting a preferred site for HRS installation (see checklist above).
 Forecourt-integrated HRS are likely to be most consistent with customers’ expectations. However,
these types of installations can only be delivered with the support of a retailer of conventional fuels.
Station developers will need to form partnerships / supply arrangements with existing fuel retailers to
develop commercial fully forecourt-integrated HRS in the UK.
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Design and planning
Context and challenges
The technical design of hydrogen refuelling stations is becoming increasingly standardised. Most HRS are
based on a modular arrangement, with three principal elements:
(i)

The main skid housing any on-site production equipment, the hydrogen compressor, control
equipment, and a small amount of high pressure storage.

(ii)

Bulk hydrogen storage – bottles / tubes / vertical tanks. Bottles of compressed hydrogen offer
insufficient storage capacity for most HRS. Vertical tanks around 20m high are being installed
in a number of HRS in Germany. These are preferred over tubes when space is at a premium
as they offer a lower footprint solution.

(iii)

Hydrogen dispenser (which may include pre-cooling equipment depending on distance from
the main skid). This is generally the only part of the station that is publicly accessible.

Despite an increasingly standardised offer from HRS suppliers, a certain level of site-specific design work
is generally required. The precise nature of the design work will depend on the site in question and type of
station (standalone vs. hosted vs. fully forecourt-integrated), but there is a need to develop a layout that fits
within the site constraints and respects all relevant safety distances.
Planning officers’ requirements vary by region and details of appropriate design features will also be sitespecific. A list of documents that may be required for an HRS planning application is provided below.

Main skid at the Hendon HRS

Hydrogen tubes offering 500

Hydrogen dispenser (publicly

(within a secure compound)

bar storage (within a secure

accessible)

compound)
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Checklist – design and planning


Customer-focused design – pay sufficient attention to the look and feel of the station
(ergonomics), and ease of access and use.



Vehicle movements – consider how customers will navigate the station and the scope to refuel
vehicles with filler caps on either side (most of the first generation of commercial FCEVs in the UK
have filler caps on the left side of the vehicle but this may change in future).



Hydrogen deliveries – scope for tube trailer deliveries for stations relying on delivered hydrogen.
Delivery vehicles need safe access and a secure area to refuel the station (a process that takes up
to an hour), with minimal disruption to other operations in the vicinity.



Access for station maintenance – ensure adequate access for on-going maintenance activities.



Planning application documentation – a full planning application may consist of the following:
cover letter (along with cheque for the application fee), site plan (map showing the context of the
proposed development), station layout drawing, elevation drawings, safety distance (hazardous
areas) plan, design and access statement, planning statement (setting out how the development
fits with the council’s planning policies), assessment of impact on traffic, noise assessment, other
environmental impact assessments, further supporting information (e.g. background to hydrogen
transport, photographs of similar installations). Details of the level of supporting information required
depend on the local context.

Recommendations – design and planning
 A fundamental aspiration of hydrogen refuelling station design should be to provide a superior offer
to customers compared to traditional vehicle refuelling experiences.
 Details of HRS design for forecourt-integrated solutions will be informed by the Blue Book guidance,
which is currently under development (see below).
 Developing planning applications with a siting partner (and other local specialists) improves the
chances of obtaining planning permission for new HRS.
 Note that the planning determination period is from the date of the complete application being
registered by the local council’s planning department, not from the date of application submission.
An incomplete application can delay the process. 5 Although planning authorities should make a
decision on the proposal within statutory time limits (typically eight weeks), there is a risk that the
process can take significantly longer.

The documents comprising the application for the Hendon HRS can be downloaded from Barnet Council’s
website: https://publicaccess.barnet.gov.uk/online-applications/search.do?action=simple&searchType=Application .
5
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Safety case and approvals
Context and challenges
Irrespective of whether a hydrogen refuelling station

Checklist – safety case and approvals

is standalone or hosted / integrated, there is a need
to provide a user-friendly, aesthetically pleasing

The

design that also satisfies all safety and security

hydrogen refuelling stations will generally

criteria. These criteria are typically informed by the

require input / sign-off from a number of

HRS supplier, the landlord / retailer for hosted /

representatives:

integrated HRS, and national guidance relating to



forecourts for fully integrated HRS. In the case of work

responsible

for

enforcing

the





Administration (APEA). There is currently no mention
of hydrogen in the Blue Book, hence as of mid 2015
petroleum officers are not able to approve forecourt-

Local authority’s health and safety

and safety regulations in Britain and may be

jointly published by the Energy Institute and the
Explosives

Siting partner’s safety team – the

generally responsible for enforcing health

UK is contained within the Blue Book, a document

and

HRS provider’s safety team – the design

representative – local authorities are

PCR.6 The guidance used by petroleum officers in the

Petroleum

accessible

its own requirements in terms of safety.

Regulations 2002 (DSEAR) at workplaces covered by

for

publicly

organisation hosting the station may have

(Consolidation) Regulations 2014 (PCR) and the

Association

for

own guidelines.

Petroleum

Dangerous Substances and Explosive Atmospheres

case

must comply with the equipment supplier’s

on forecourts in the UK, Petroleum Enforcement
Authorities (PEAs), via petroleum officers, are

safety

consulted as part of the planning process.


Petroleum officers – must be consulted in
the case of forecourt-integrated HRS and
will check that the design complies with
national guidance.

integrated HRS. Work to develop the relevant
guidance has been underway since early 2014 and is
expected to be completed later in 2015.
Efforts to agree safety distances for hydrogen equipment in retail environments are also underway at an
international level, e.g. through the ISO TC197 Working Group. Further ISO guidance is also expected to
be published by the end of 2015.
For UK-based hydrogen installations, there is a requirement for Hazardous Substances Authorities (usually
the local planning authority) to consult the Health and Safety Executive on applications for hazardous
substances consent if over two tonnes of hydrogen is to be stored on one site. This requirement arises from
the Planning (Hazardous Substances) Regulations 2015. The Control of Major Accident Hazards

6

See www.hse.gov.uk/fireandexplosion/petroleum.htm.
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Regulations 1999 (COMAH) become relevant if over five tonnes of hydrogen is to be stored, in which case
a competent authority (the HSE and Environment Agency in England and Wales / the HSE and Scottish
Environment Protection Agency in Scotland) must be notified.7 This limit is not expected to be reached for
publicly accessible HRS in the near future.

Recommendations – safety case and approvals
 Develop HRS solutions that consider the needs, expectations, and experiences of the user while also
satisfying all safety and security criteria.
 Standardise the safety case for HRS as far as possible, with reference to appropriate national /
international guidance (see appendix for references to further sources of information).

7

See www.hse.gov.uk/comah/index.htm.
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Component procurement and HRS build
Context and challenges
As of 2015, hydrogen refuelling stations remain a niche product, with relatively low numbers installed
globally. The supply chains for certain components are not yet mature, which means that lead times can
be long (i.e. many months) and there is very limited choice of suppliers. While it is unlikely that HRS will
ever be mass-produced8, many HRS vendors are working towards series production of stations (moving
from one-off builds to a more standardised approach). This will allow HRS suppliers to refine and improve
the production process, potentially leading to efficiency savings and lower build times. Reducing the lead
time of key components depends on further development of the supply chain, a topic that is discussed in
further detail in the future outlook section.

Recommendations – component procurement and HRS build
 Detailed scheduling and careful planning is key to completing HRS build to programme.
 Experienced staff / contractors should be used as far as possible in the HRS build process.
 Lead times of all components (some of which can be long) must be factored in to the schedule.
 As the hydrogen transport sector moves towards a commercial phase, HRS suppliers will need to
work with their supply chains to reduce the lead times of components. HRS customers expect
stations to be installed in timescales far shorter than are possible given the current status. This
suggests a need for stock to be carried at some point in the supply chain, a situation that is only likely
to be feasible if there is confidence in the demand for new stations.

8

For example, the target number of HRS to be built in the UK, Germany, France, and Scandinavia (some
of the leading regions in Europe in hydrogen transport) over the next ten years is around 1,300, with around
3,400 by 2030. These figures are based on published plans and are cumulative.
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HRS installation and commissioning
Context and challenges
This phase includes the on-site construction work, installation of the HRS, and final commissioning work.
Construction typically involves the appointment and management of contractors, which creates a level of
complexity; it is therefore important to agree responsibilities and to ensure good communications channels
are in place at the outset.
Some of the necessary work may be outside of the core team’s control; e.g. connection of new power
supply, installation of a telephone line, tasks that must be carried out by third parties. The project team has
very limited ability to influence the timescales of these types of activities and they can put the overall
programme at risk. For hosted / forecourt-integrated HRS there is a need to carefully plan and manage the
construction and installation phase to minimise disruption to existing operations.

Recommendations – HRS installation and commissioning
 The HRS provider should seek to conduct as much of the commissioning testing off site as possible
(e.g. work to check compliance with fuelling protocols can generally be completed off site).
 Agree roles and responsibilities for the entire construction phase. The client (i.e. the organisation
having building work carried out) is responsible for appointing a Construction Design and
Management (CDM) coordinator and Principal Contractor on notifiable projects.9
 Restrictions on when work can be carried out on site (e.g. due to planning conditions or to minimise
disruption to existing operations) must be considered in planning the installation phase.
 Where possible experienced contractors should be appointed to increase the likelihood of the work
being completed as specified (in terms of quality, timescales and cost).
 The HRS supplier should closely monitor and supervise civil and electrical engineering works to
ensure that the construction matches the design specification.
 Construction and installation work should be carefully scheduled to minimise disruption at the site,
particularly for hosted / forecourt integrated HRS.
 Consider including budget for compensating the retailer if the installation of the HRS blocks access
to existing retail facilities. While some level of disruption will be inevitable for forecourt-integrated
solutions, any forecourt-based work should be planned to minimise disruption.

9

The HSE must be notified of construction projects if the construction phase will exceed 30 days or 500
person days of construction work. See www.hse.gov.uk/construction/cdm.htm.
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HRS operation
Context and challenges
Operation of most HRS installed in the UK to date has been the responsibility of the equipment supplier.
This may change in future if forecourt-integrated solutions are implemented, in which case agreements with
the breakdown of responsibility for on-going maintenance and operation will be required.
During the early phase of hydrogen transport commercialisation there will be a limited number of refuelling
stations operating. Ensuring high availability levels at each HRS is therefore particularly important during
this period. Furthermore, there is a need to communicate the status of stations in real time to FCEV users
in order to avoid situations where customers are unable to refuel after arriving at a station. The mechanisms
for achieving this level of communication are not currently standardised across all HRS, but work is
underway to implement suitable solutions.

Recommendations – HRS operation
 Schedule regular preventative maintenance at HRS and be aware of the increased risk of operational
issues at stations that are used only occasionally. Experience suggests that in general fewer issues
are encountered at stations with high throughput. However, many HRS will be under-utilised for a
number of years while vehicle numbers gradually increase.
 Put in place suitable agreements with suppliers to mitigate the risk of extended outage in the event
of failure of key components. HRS suppliers should hold a stock of strategic spare parts to allow any
unplanned outages to be rectified in the minimum time possible.
 Many technical issues on today’s state-of-the-art HRS can be identified and resolved remotely (i.e.
without the need for an engineer to travel to the station). Reliable communications systems (e.g. a
fixed landline) should be installed to allow this type of remote diagnostics work to be undertaken.
 Mechanisms for providing support to customers at unmanned HRS are needed. For example, an
agreed process to be followed in the event that a user is unable to refuel at the station
(troubleshooting information, contact numbers etc.).
 For forecourt-integrated HRS that rely on delivered hydrogen, fuel deliveries must be carefully
scheduled and take account of relevant local factors (e.g. timing of petrol / diesel deliveries).
 Consideration should be given to non-technical issues, such as processes for keeping HRS sites
tidy, cleaning the equipment, etc.
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Hydrogen refuelling stations – future outlook
Overview
The recommendations above are based on deploying HRS during the hydrogen transport sector’s early
commercial phase. If the sector continues to progress, with increased uptake of vehicles and a growing
need for new refuelling facilities, it is conceivable that a transition to greater deployment of forecourtintegrated stations will occur. This section considers some of the likely expectations of fuel retailers and the
remaining challenges to be overcome.

HRS standardisation
As mentioned above, HRS providers are increasingly offering standard products. Fuel retailers are
expected to seek turnkey solutions at they become more engaged with hydrogen as a road transport fuel;
i.e. standard products that meet customers’ needs and the workings of which remain the responsibility of
the supplier. A large amount of documentation is required as part of the approval process for HRS
installation and it is expected that standardisation will reduce the administrative burden on all involved.

HRS footprint
There is a need to reduce the footprint of hydrogen refuelling stations to increase the range of (often spaceconstrained) sites that could host these installations. In particular, space is often at a premium on forecourts.
HRS suppliers are developing more compact solutions, and the modular layout of stations will provide a
degree of flexibility when retrofitting stations into existing sites. Vertical tanks (up to around 20m in height)
are a low footprint hydrogen storage solution that is increasingly common in Germany. The preferred
solution for UK sites will be a balance between space constraints, budget availability, and aesthetic impact
(e.g. planning restrictions).
The concept of using forecourt canopies for storage, i.e. mounting hydrogen cylinders on canopies, is also
being developed in some areas. While this offers advantages in terms of lower land area requirements, it
is unlikely to be a feasible solution in most cases as canopies are not designed to take the additional
weight.10 The exception to this could be in new build stations, where the need to support storage tanks
could be factored in to the design of the canopy structure.

HRS design
The designs of the current generation of hydrogen refuelling stations in the UK tend to involve the majority
of the equipment being placed in a secured compound, with a publicly accessible dispenser and user
interface. HRS could be more easily integrated into forecourts if the main skid (part of the modular station
10

There would be further operational issues associated with additional regulations that apply when
employees work at height.

15

Installing accessible hydrogen refuelling stations
Best practice guide
design described in the design and planning section above) incorporated integrated fire protection,
removing the need for a separate compound (typically comprising firewalls and fencing). For example, a
skid enclosed on two sides that could be positioned in the corner of a site (against two walls) may be a
more attractive proposition to fuel retailers.
Truly forecourt-integrated designs feature hydrogen dispensers under the canopy on
existing (or in some cases new) islands. 11 Depending on the distance of the dispenser
from the main skid, it may be necessary to also install the pre-cooling equipment on /
under the island, rather than on the main skid.12
There is potential for improvement to the parts of the HRS with which customers interact
(dispenser, user interface). Redesign of these components to provide a more
ergonomic, user-friendly solution would be a beneficial step for the hydrogen transport
sector.

Supply chain development
One of the challenges facing HRS suppliers is the relatively immature supply chain for certain components.
The innovative nature of the products and low volume orders can lead to high costs and long lead times for
specialist parts. This has been manageable to date as there has been no real market for hydrogen refuelling
stations in the UK – i.e. HRS have been installed and operated by the HRS suppliers themselves as part
of technology demonstration activities, rather than being delivered to a customer. However, if incumbent
fuel retailers are to become more engaged in this sector, potentially becoming customers for HRS, lead
times will need to be reduced. One way to shorten the lead time from the end customer’s perspective is for
HRS suppliers to build stations in advance of orders being placed and to essentially hold a stock of HRS
that could be delivered in a short period. This is only likely to be feasible once HRS are being deployed in
far greater numbers and there is a high level of confidence in future orders. Another way in which supply
chain issues could be addressed is via additional investment in / from component suppliers. Again, such
investment is contingent on a firmer indication of future demand for HRS, which in turn is linked to the rate
of uptake of fuel cell electric vehicles and future prospects for the sector.

11

It is generally considered that locating hydrogen dispensers under regular forecourt canopies does not
cause a safety issue in terms of the risk of hydrogen escaping and collecting under the canopy. However,
in the case of concave canopies a specific assessment of the risks and suitable mitigation measures may
be required.
12 As of mid-2015 there are no examples of forecourt-integrated HRS in the UK; although these types of
stations have been installed in other countries (e.g. Germany, USA).
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Appendix
Further sources of information
Hydrogen / Fuel Cell Codes & Standards (2015)
Summary of international standards relevant to the hydrogen and fuel cell industry, covering gas properties,
safety, fuel specification, storage, transport and dispensing of hydrogen, etc.
www.fuelcellstandards.com/Hydrogen%20Matrix.pdf
H2TRUST – Hydrogen: applications and safety considerations (2015)
This project was formed in order to “foster a smooth and well managed transition to full scale
commercialization of FCH applications in Europe and, from a safety perspective, to aid the process by
which all industry stakeholders are informed, prepared and confident”. The publicly available dissemination
book provides information on hydrogen safety and best practice recommendations.
http://h2trust.eu/deliverables/h2trust-dissemination-book-hydrogen-applications-and-safety-consideration/
National (Dutch) guidelines for hydrogen refuelling stations (PGS 35)
National guidelines giving practical recommendations on the installation and operation of HRS are under
development in the Netherlands. The guidance is due to be finalised in 2015. An overview is available from:
www.nwba.nl/wordpress/wp-content/uploads/2014/12/NEN-NWBA-conference-20141211_v0_1.pdf
The design, construction, maintenance and operation of filling stations dispensing gaseous fuels
(2014)
The UK’s British Compressed Gases Association has developed guidance relating to hydrogen refuelling
stations.
www.bcga.co.uk/pages/index.cfm?start=21&page_id=19&showCategory=2&showSubCategory=1
HyTEC London station deployment: lessons learned from planning and safety process (2014)
This report was produced by Element Energy as part of the HyTEC project, which led to the installation of
a publicly accessible HRS in Hatton Cross, near Heathrow Airport in London.
http://hy-tec.eu/
Fuel Cell Regulations, Codes and Standards (RCS) Review, FuelCellToday (2012)
Contains an overview of regulations, codes and standards affecting the fuel cell sector, including hydrogen
transport applications.
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www.fuelcelltoday.com/media/1741270/2012_fuel_cell_rcs_review.pdf
HYPER – Installation Permitting Guidance for Hydrogen and Fuel Cells Stationary Applications
(2009)
This project (which ran from 2006 to 2009) analysed documents relevant for permitting hydrogen and fuel
cell systems in Europe and provides best practice guidance for the installation of different types of systems.
Although not specifically focused on HRS, the online guide contains a summary of some relevant
information.
www.hyperproject.eu/
HyApproval Handbook for Approval of Hydrogen Refuelling Stations (2007)
The HyApproval project (which began in 2005) sought to develop a handbook to facilitate the approval of
HRS. The project recommended the development of an EC regulatory framework for HRS based on certain
essential requirements, harmonised standards, and notified bodies. The 182-page handbook gives a
comprehensive overview of many of the considerations relevant to hydrogen refuelling, including a chapter
dedicated to regulations, standards, and codes of practice affecting the design, installation, operation and
maintenance of HRS.
www.hyapproval.org/Publications/The_Handbook/HyApproval_Final_Handbook.pdf

Disclaimer
While Element Energy Limited considers that the information and opinions provided in this document are
sound, all parties must rely upon their own skill and judgement when interpreting or making use of it.
Element Energy Limited does not accept liability for losses incurred, whether direct or consequential, arising
out of any reliance on the information provided in this document.
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