
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Island Gas Limited 

Albury Wellsite 

Production Operations Incorporating Hydrogen Production 

Environmental Permit Application 

Gas Management Plan 



 

Albury 
Environmental Permit Application 
Gas Management Plan  

 
IGAS-EPR-ALB-GMP-008 

 

Revision 0 P a g e  | 2 
 

***Page Left Blank Intentionally*** 

  



 

Albury 
Environmental Permit Application 
Gas Management Plan  

 
IGAS-EPR-ALB-GMP-008 

 

Revision 0 P a g e  | 3 
 

Table of Contents 
1. Introduction ........................................................................................................................................... 5 

2. Scope ..................................................................................................................................................... 6 

3. Definitions ............................................................................................................................................. 6 

4. Description of the Facility ....................................................................................................................... 7 

 Wellsite Location ................................................................................................................................................ 7 

5. Albury Wellsite Gas Production Operations ............................................................................................ 9 

 Gas Exportation (Currently Permitted) .............................................................................................................. 9 

 Hydrogen Production from Steam Methane Reformation (Proposed Activity) ................................................ 9 

 Gas Fuelled Electricity Generation ................................................................................................................... 10 

 Periodic Maintenance and Emergency Procedure ........................................................................................... 10 

6. The Inorganic Chemicals Sector and Best Available Techniques ............................................................. 11 

 Managing Activities .......................................................................................................................................... 11 

6.1.1 Environmental Performance Indicators ........................................................................................................... 11 

6.1.2 Energy Efficiency .............................................................................................................................................. 11 

6.1.3 Efficient Use of Raw Materials and Water ....................................................................................................... 11 

6.1.4 Avoidance, Recovery and Disposal of Wastes .................................................................................................. 11 

 Operations ........................................................................................................................................................ 12 

 Emissions and Monitoring ................................................................................................................................ 14 

6.3.1 Point Source Emissions to Air ........................................................................................................................... 14 

6.3.2 Point Source Emissions to Water ..................................................................................................................... 14 

6.3.3 Point Source Emissions to Land ....................................................................................................................... 14 

6.3.4 Fugitive Emissions ............................................................................................................................................ 14 

6.3.5 Odour ............................................................................................................................................................... 14 

6.3.6 Noise and Vibration .......................................................................................................................................... 14 

6.3.7 Monitoring ....................................................................................................................................................... 14 

Appendix 1 - Site Layout Plan ........................................................................................................................... 17 

Appendix 2 - Steam Methane Reformation Data Sheet...................................................................................... 19 

Appendix 3 - Steam-Methane Reformation Block Diagram ................................................................................ 21 

Appendix 4 - Medium Combustion Plant and Specified Generator ..................................................................... 23 

 



 

Albury 
Environmental Permit Application 
Gas Management Plan  

 
IGAS-EPR-ALB-GMP-008 

 

Revision 0 P a g e  | 4 
 

***Page Left Blank Intentionally***  



 

Albury 
Environmental Permit Application 
Gas Management Plan  

 
IGAS-EPR-ALB-GMP-008 

 

Revision 0 P a g e  | 5 
 

1. INTRODUCTION 

Island Gas Limited (IGas) is a leading onshore oil and gas exploration and production business, holding a portfolio of 
exploration and production assets focused on three regions: the North West, East Midlands and the Weald Basin in 
Southern England. The business has more than thirty years' experience of successfully and safely extracting and 
producing hydrocarbons onshore in the UK.  

IGas is engaged in the exploration and production of petroleum onshore United Kingdom and holds 100% interest in 
Development Licence DL004 within which it holds Operator status and proposes to commence hydrogen production 
using gas produced from the pre-existing Albury 1 well (ALB-1). 

The purpose of this document is to outline the proposed operations and the associated gas management 
arrangements at the Albury Wellsite during any workover and production operations (inclusive of hydrogen 
production). IGas are proposing to add a single installation activity to its current Albury permit (EPR/EB3100FC). 

IGas is the holder of a number of Environmental Permits issued by the Environment Agency in accordance with 
EPR2016. The current activities permitted to be undertaken by IGas at the Albury Wellsite are presented in Table 1.1. 

Permit Number Reference Description 

EPR/EB3100FC 

A1 
The incineration of hazardous waste in a waste incineration plant or waste co-incineration 
plant with a capacity exceeding 10 tonnes per day. 

A2 
A mining waste operation for the management of extractive waste including gas from 
prospecting for mineral resources, not involving a waste facility. 

SR2018 
No1 

Operation of one or more medium combustion plants. 

EPR/SB3796DT SR2014 No4 
To operate a standard facility described in standard rules SR2014 No4: accumulation and 
disposal of radioactive waste from NORM industrial activity of the production of oil and gas. 

Table 1.1: Current Permitted Activities 

As the development continues to progress, an additional permitted activity has been identified. As a result, IGas have 
prepared an application to vary the environmental permit EPR/EB3100FC with the purpose of gaining permission to 
produce hydrogen using a process known as Steam-Methane Reformation (SMR). 
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2. SCOPE 

This Gas Management Plan is applicable to the Albury Wellsite and all operations permitted therein. It is applicable to 
IGas, its contractors and subcontractors and can be used in support of applications to the Environment Agency under 
EPR2016. 

This Gas Management Plan does not contain a Best Available Technique (BAT) Assessment for the management of 
waste gas. It is intended only to outline and describe the gas management arrangements which shall be undertaken 
at the wellsite. There is no requirement to identify BAT for the management of waste gas as their will be no waste gas 
produced from the Albury wellsite. 

3. DEFINITIONS 

ALB-1: Albury 1 Well 

ALB-2: Albury 2 Well 

AOD: Above Ordnance Datum 

BAT: Best Available Technique 

DL: Development Licence 

EPR2016: Environmental Permitting (England and Wales) Regulations 2016, as amended. 

IGas: Island Gas Limited 

Km: Kilometre 

M: Metre 

MCP: Medium Combustion Plant 

MCPSG: Medium Combustion Plant & Specified Generator 

SNCI: Sites of Nature Conservation Importance 

SMR: Steam-Methane Reformation 

UK: United Kingdom 
Table 3.1: Definitions 
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4. DESCRIPTION OF THE FACILITY 

 Wellsite Location 

The permitted activities will be undertaken at the following location: 

Albury Wellsite 

East of New Road 

Albury 

Surrey 

GU5 9DA 

National Grid Ref: TQ 06175 47197 

Site Area:  1.51 hectares 

The green line boundary below incorporates the current permit boundary. 

 
Figure 4.1: Albury Wellsite Location (Source: Google Earth May 2021) 

Albury Wellsite is located approximately 7km south-east of Guildford town centre in Surrey, between the villages of 
Albury and Albury Heath. The centre of the wellsite is at National Grid Reference: TQ 06175 47197. 

The site is located within the Albury Estate in an area of established woodland, with a tree canopy typically in excess 
of 12m in height.  The site is accessed off New Road (D194), which links Albury Heath to the A248, via a gated forestry 
track serving Albury Park. The wellsite, track and access to the public highway lie at an elevation of 109m – 110m AOD, 
with the surrounding land rising to the north and falling to the south and west. 

The land surrounding the site is undulating, forming part of the Albury Estate and containing replanted ancient 
woodland. A public right of way (Public Footpath 239) runs north-west-south-east through Albury Park, approximately 
200m to the northeast of the wellsite. 

The nearest residential property is Keepers Cottage, located on lower lying ground approximately 220m to the 
northwest of the centre of the site. Opposite the entrance to the access road on New Road is a dwelling known as The 
Bungalow, approximately 270m from the site centre. Further residential properties lie to the south, on Park Road, with 
the closest being some 300m to the southeast. 

Three Sites of Nature Conservation Importance (SNCI) are located within one kilometre, with the site lying within 
Albury Park SNCI, which is noted primarily for its importance to epiphytic lichens. Other SNCIs in the area include 
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Laceys Field, Albury Warren, Albury Heath, and Kiln Rough SNCI, all of which are found to the west of New Road, 
between 200m and 450m from the site. 

A desktop study was undertaken to identify any designated sites which may be affected by the proposals. The results 
of the desktop survey using the Multi-Agency Geographic Information for the Countryside (MAGIC) interactive 
mapping tool have been provided within Table 5.1. 

Designated Site Search Radius Name Location from Site 

RAMSAR 10km - - 

Special Area of Conservation 10km - - 

Special Protection Areas 10km Thames Basin Heaths 9.08km Northwest 

Marine Protection Areas 10km - - 

Sites of Special Scientific Interest 2km 

Combe Bottom 1.40km Northeast 

Blackheath 1.54km Southwest 

Coylers Hanger 1.98km Northwest 

Schedule Ancient Monuments 2km Bowl Barrow on Shere Heath 0.9km East 

National Nature Reserve 2km - - 

Local Nature Reserve 2km Shere Woodlands 1.4km Northeast 
Table 4.1: MAGIC Desktop Study Results 
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5. ALBURY WELLSITE GAS PRODUCTION OPERATIONS 

The main activity being undertaken at the Albury Wellsite is the production of natural gas from the ALB-1 well (ALB-2 
suspended). Natural gas is currently being produced from the well and is being diverted through production equipment 
before being divided into two lines. One line diverts the gas for use as a fuel within the gas-fuelled electricity generator, 
the second line being the exportation pipeline. All permits are currently in place to undertake the production 
operations. 

Natural gas will be produced from the ALB-1 well together with residual volumes of formation water and will be flowed 
through a series of separation and conditioning equipment, including a separator (coalescer unit). The small volumes 
of water produced are stored onsite pending collection, the natural gas is then diverted away from the conditioning 
area and shall be used in one or more ways, as described within each sub-section below. 

A site layout plan has been provided within Appendix 1 and should be referred to in conjunction with this section. 

 Gas Exportation (Currently Permitted) 

Currently the Albury Wellsite is producing natural gas for the purpose of exportation to the national transmission 
network following onsite gas conditioning to ensure the produced gas meets the network entry specification. IGas is 
proposing to divert a portion of the natural gas which would otherwise be exported with a view to using it to produce 
hydrogen as described in Section 5.2.  

 Hydrogen Production from Steam Methane Reformation (Proposed Activity) 

In parallel with the existing gas exportation process from the Albury Wellsite, IGas is proposing to install a SMR unit 
for the purpose of producing hydrogen from methane. A description of the process has been provided below for the 
purpose of providing the Environment Agency the necessary information to approve this new activity and incorporate 
it within the existing environmental permit. 

This SMR technology, which has been in use since the 1920’s, has recently been developed further to facilitate 
hydrogen production on a much smaller scale, enabling Operators, like IGas, to convert natural gas to hydrogen at the 
wellsite; rather than in largescale, centralised, facilities, e.g. refineries. This offers the potential to provide Hydrogen 
much closer to the point of use, for either public vehicles, HGVs, or mass-transport vehicles, or for availability to the 
open market, providing the opportunity to reduce CO2 emissions, the production of combustion by-products 
(particulates and Nitrogen/Sulphur Oxides) through the replacement of diesel fuels, and aid in the UK’s target of 
achieving carbon neutral status by 2050. 

The natural gas (methane) will have any sulphurs removed before entering the main process in two streams where it 
is used both as an energy source and as feedstock.  

In order to provide energy, the methane is burnt within an enclosed furnace. The furnace provides the heat for the 
generation of steam and subsequently the steam-methane reforming reaction. Water for the steam is sourced from 
the site’s mains supply. 

The methane used as feedstock is fed into a mixing unit where it is co-mingled with steam. The co-mingled methane 
and steam are fed into a number of steam-methane reformers where a chemical reaction occurs in the presence of a 
catalyst producing Hydrogen and Carbon Monoxide. 

Steam-Methane Reforming Reaction 

Methane 
+ 

Steam 
+ Heat = 

Carbon Monoxide 
+ 

Hydrogen 
(CH4) (H2O) (CO) (3H2) 

Following the first chemical reaction the Product Gas (carbon monoxide and hydrogen) undergoes a Water-Gas Shift 
Reaction removing the majority of carbon monoxide, producing carbon dioxide and additional hydrogen.  This process 
is exothermic and generates heat which is captured and recycled to heat the incoming feedstock. 
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Water-Gas Shift Reaction 

Carbon Monoxide 
+ 

Steam 
= 

Carbon Dioxide 
+ 

Hydrogen 
+ Heat CO H2O CO2

 H2 

The Final Product Gas consisting of Hydrogen and Carbon Dioxide (as well as residual Methane and Steam) will be 
cooled through a heat exchanger. Both recovered heat and water are recycled. 

The Final Product Gas, having had all liquids removed, is passed through a Pressure Swing Absorber (PSA) Unit, 
separating the Hydrogen, Carbon Dioxide and residual/un-reacted Methane. The Hydrogen is compressed onsite and 
discharged directly into transportation trailers parked in dedicated loading bays awaiting pickup and onward delivery. 

The residual separated gases are diverted to the burners within the furnace to ensure that they are fully combusted 
releasing only carbon dioxide and water. This ensures that that there is no wasted energy or methane emissions. 

The proposed SMR technology is being supplied by BayoTech Inc. and the unit will be a single SMR H2-1000 Generator, 
a modular unit with a footprint equal to 3 prefabricated shipping containers connected together. A production capacity 
of up to 1000kg of hydrogen per day is anticipated. 

A flow diagram has been provided within Appendix 2 as a visual aid to understanding the full SMR process. 

 Gas Fuelled Electricity Generation 

The Albury Wellsite currently holds an SR2018 No.1 permit for the operation of the existing medium combustion plant. 
Through discussions with the Environment Agency is has since been identified that the current permit is not suitable 
to the existing MCPSG due to the NOx emission limit of 95mg/m3, being unachievable for the existing plant. As such 
and following consultation with the Environment Agency, IGas is now applying for a bespoke permit to facilitate the 
MCPSG operations, specifically to operate within a NOx limit of 190mg/m3. The Environment Agency Screening Tool 
has confirmed that the activity is considered a ‘simple bespoke’. The current SR2018 No.1 permit will be surrendered 
by IGas upon completion of the bespoke permit determination. 

Details of the MCPSG and its operational parameters are as follows: 

 Commissioned = August 2018 

 Thermal Input Capacity = 2.8MW 

 Run Hours = 8,760 

 Fuel Natural Gas (95% methane) 

 Exhaust stack = 4.6m above ground level 

 Periodic Maintenance and Emergency Procedure 

There will be a need to undertake routine preventative maintenance on specific plant and infrastructure at the Albury 
Wellsite including the MCPSG and the SMR Unit. During periods of maintenance both the MCPSG and SMR will be 
unable to operate and natural gas during these periods will need to be managed. IGas propose to either shut the well 
in or export natural gas through the existing export infrastructure. Maintenance will be planned so as to limit the 
potential of both the MCPSG and SMR being down for maintenance at the same time. 

With regards to an emergency scenario where either the MCPSG or SMR Unit fail, the well will either be shut in or 
diverted for exportation, again no waste gas shall be produced. 
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6. THE INORGANIC CHEMICALS SECTOR AND BEST AVAILABLE TECHNIQUES 

The Environment Agency has published a suite of Sector Guidance Notes (SGN) with the aim of providing additional 
guidance to Operators of Part A(1) activities listed under Schedule 1 of EPR2016. SGN How to comply with your 
environmental permit, additional guidance for: The Inorganic Chemicals Sector (EPR 4.03), outlines the ‘Indicative Best 
Available Techniques’ (BAT) Operators should adopt when developing, operating and maintaining such installations. 

The Environment Agency has confirmed as part of pre-application advice for similar projects that the there is no 
formally agreed BAT for small scale SMR, but certain rules, as for all installations would still apply. As a demonstration 
of good practice, the below subsections outline, where applicable, how the small scale SMR process proposed at the 
Albury Wellsite complies, so far as reasonably practicable, with the larger scale industry ‘Indicative BAT’. 

An environmental risk assessment has been prepared outlining the potential risks posed by the SMR process (together 
with other activities undertaken at the site) and considers emissions to air, water and other factors as required by the 
Environment Agency online guidance ‘Risk assessments for your environmental permit’. 

 Managing Activities 

6.1.1 Environmental Performance Indicators 

The primary emission as a result of the SMR process is Carbon Dioxide (CO2). However, as the process requires heat, 
some of the natural gas will be used to heat the self-contained furnace/catalyst. As a result of the natural gas 
combustion it is anticipated that Oxides of Nitrogen (NOx) will also be produced. 

For clarity, sulphurous compounds will be removed from the natural gas stream prior to entering the SMR Unit. No 
sulphurous emissions are anticipated. A benchmark of 200mg/Nm3 for NOx (at reference conditions of temperature 
273 K (0oC), pressure 101.3kPa (1 atmosphere), no water vapour or oxygen) has been provided within Annex 1 of EPR 
4.03. 

The Environment Agency has advised that as the plant is much smaller, the combustion element for the furnace could 
be monitored in accordance with the Emission Limit Values (ELV) stated for new MCP (95 mg/Nm3 NOx) which is a 
much smaller and suitable ELV than that of the Indicative BAT. 

6.1.2 Energy Efficiency 

Currently there are two common industrial methods to produce Hydrogen, SMR and electrolysis. The proposed (SMR 
process) requires natural gas (methane, (CH4)) to react with steam (H2O). The Albury wellsite has its own supply of 
natural gas, ready to be harnessed to produce hydrogen. The second method (electrolysis) whereby large volumes of 
electricity are required to separate the water molecule into its constituent gaseous hydrogen and oxygen. Such a 
process requires a large amount of electricity which, undertaken with renewable energy, such as solar or wind would 
require a site footprint much larger than the current Albury boundary and a greater LVIA impact. The use of natural 
gas within additional generators to provide sufficient electricity to facilitate electrolysis is also counterproductive as 
the additional emissions from the additional generators would offset any reduction of emissions from using 
electrolysis over SMR. 

Due to natural gas being available at the site and the SMR footprint being very small scale, it is determined by IGas 
that SMR Unit will provide the greatest energy efficiency. 

6.1.3 Efficient Use of Raw Materials and Water 

The two raw materials needed for the SMR process natural gas and water. Potable Water is used as part of the chemical 
reaction with methane and as such cannot be considered for re-use. However, the proposed SMR unit recirculates 
unreacted steam, cooling it to a liquid state (to separate from the gas) before being used it again to produce steam. 

6.1.4 Avoidance, Recovery and Disposal of Wastes 

There will be waste water as a result of the process and as such will be managed in accordance with the Waste 
Framework Directive, through IGas’ management system. As the resultant waste water is anticipated to be of a good 
standard IGas’ will utilise the water where possible at site for cleaning such as jet washing. If it is identified that there 
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is no use for water then it will be disposed of at an EA permitted waste water treatment facility. As the waste is water 
only it is not considered to be a significant emission. 

 Operations 

This section of EPR 4.03 places a heavy focus on the design process of the of plant and systems, specifically on the 
following key points of any proposed inorganic chemical plant. 

 Design of New Process; 

 Storage and Handling of Raw Materials, Products and Wastes; 

 Plant Systems and Equipment; 

 Reaction Stage; 

 Separation Stage; 

 Purification Stage; 

 Chemical Process Controls; and 

 Analysis 

The Albury wellsite is an existing wellsite with gas production and conditioning already being undertaken. The SMR 
Unit is an ‘off the shelf’ product’ having been designed and manufactured to be distributed to end users who produce 
or have a supply of methane. The BayoTech SMR Unit has been selected based on its compatibility with the IGas’ 
current operations. 

The Indicative BAT for this section places a lot of focus on the undertaking of Hazard and Operability Studies (HAZOPs) 
at various point throughout the design and operational process and how it will integrate with existing plant. Given that 
both the wellsite and the SMR Unit have already been designed, constructed and selected based on the suitability and 
compatibility with the Albury Wellsite, and that EPR 4.03 is primarily aimed at larger production sites, HAZOPs will be 
undertaken should it be identified as being required by IGas and the supplier of the SMR Unit. At the very least a 
process risk assessment will be undertaken on the integration and use of the SMR Unit, informing subsequent 
operating procedure and emergency action plans. 

Unlike the large, bespoke installations constructed to produce large volumes of inorganic chemicals the proposed SMR 
Unit is a much smaller plant confined to a number of modular units, the largest being housed within a 40ft container. 
This SMR technology, which has been in use since the 1920’s, has recently been developed further to facilitate 
hydrogen production on a much smaller scale, enabling Operators, like IGas, to convert natural gas to hydrogen at the 
wellsite. See figure 6.1 below. 

As the equipment is already available on the market it is understood that a lot of the requirements under the indicative 
BAT will have been met already, specifically relating to its design and construction. However, as part of its due 
diligence, IGas, in collaboration with BayoTech shall ensure that the performance of the SMR unit and the emissions 
produced from it are consistent with the ‘as stated’ standards, and that a suitable, ongoing maintenance regime is 
established. IGas shall also undertake the necessary risk analysis methods to assess the integration of the SMR Unit 
within the existing infrastructure at the site to identify any additional risks as a result of its installation and operation. 

Again the nature of the inorganic chemical process is fairly benign in comparison with other larger scale manufacturers 
to which EPR 4.03 is targeted at. 
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Figure 6.1: Example of BayoTech SMR Unit (Source BayoTech Website 07/05/2021) 

There will be no storage of natural gas as it is produced on an ‘as needs’ basis from the ALB1 well. The borehole is 
managed in accordance with the Offshore Installations and Wells (Design & Construction) Regulations 1996 and the 
Borehole Sites and Operations Regulations 1995, 

Potable water will be stored on site in preparation for use. Waste water shall be stored at site and used for cleaning 
where possible. Hydrogen produced will be compressed and discharged directly into purpose built transportation 
trailers, pending daily collection. 

The SMR Unit shall be maintained by trained and competent engineers from IGas as well as a service contract (including 
remote access and condition monitoring) by BayoTech and their authorised service company.  The process (both SMR 
and compression and trailer loading systems) will be installed with hazard warning devices and automated shut down 
devices integrated into the wider site control and ESD systems.  

IGas, following consultation with BayoTech, shall produce a number of procedures with regards to the operation of 
the SMR Unit. The procedures shall extend to normal operating procedures, emergency action plans and maintenance 
regimes. A number of safety critical devices are already installed at the Albury wellsite to accommodate and 
emergency well shut-in scenario. The proposal also includes additional options for the use of natural gas should the 
SMR Unit fail, specifically integration with the existing gas engine, and gas export systems. 

The heat exchanging process is self-contained within the SMR Unit where by heat generated from the furnace is used 
as a catalyst for the SMR reaction, as well as heating water to produce the steam needed for the chemical reaction. 
The plant has already been designed and is already in circulation for use by overseas operators. 

IGas currently operate a Leak Detection and Repair Plan on all of its well sites which has been approved by the 
Environment Agency. Any leaks from the site plant and equipment is expected to be minimal by comparison to that of 
the larger installations. Nevertheless, the monitoring of fugitive releases is something that will be undertaken at the 
wellsite. An Environmental Risk Assessment has been produced identifying all of the emissions associated with the 
proposed operations, including fugitive releases. 

With regards to the release of Volatile Organic Compounds (VOCs) and other pollutants this is not a foreseeable event 
under normal operating conditions. As outlined above in Section 5.2 the methane and water (steam) react to form 
Hydrogen and Carbon Dioxide (following the steam methane reformation and water gas shift reactions). As the natural 
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gas will be conditioned to ensure that only methane is used as a fuel, with other hydrocarbon gases removed from the 
natural gas stream by the gas conditioning plant. The potential for VOC’s as a result of the SMR process is low, though 
some may still be produced as a result of the combustion process. IGas will monitor the emissions from the SMR Unit. 

 Emissions and Monitoring 

IGas will continue to monitor the emissions generated from the wellsite in accordance with the requirements of the 
environmental permit. Again the process is very small (and relatively simple) in comparison to the processes to which 
the EPR 4.03 guidance is targeted towards. 

6.3.1 Point Source Emissions to Air 

As a result of the chemical reaction process and combustion process within the SMR Unit, point source emissions to 
air is unavoidable. The majority of releases will be CO2 though some VOC’s and NOx will be present as a result of the 
combustion process within the furnace. It is considered by as negligible given the small scale of the operation, 
nevertheless the need to monitor any air emissions, as dictated by the environmental permit shall be undertaken to 
ensure that the SMR Units environmental performance is compliant with ELV and its own performance standards. 

6.3.2 Point Source Emissions to Water 

The proposed activity will not result in the discharge of emissions to surface water or groundwater. 

6.3.3 Point Source Emissions to Land 

The proposed activity will result in waste water (albeit uncontaminated) being discharged into a storage vessel(s) at 
the site. However, this will not result in the discharge of emissions to land. 

6.3.4 Fugitive Emissions 

The wellsite surface consists of a layer of sand across the subsoils overlain with a non-woven geotextile membrane. A 
damp proof course was overlaid on top of the geotextile membrane with a further non-woven geotextile membrane 
completing the site containment design to protect the damp proof course against damage. The site surface was then 
completed using 400mm of limestone chippings. As a result, any fugitive release in the form of either a solid or liquid 
will be captured within the site boundary and shall not cause pollution. 

IGas operate an Environment Agency approved Leak Detection and Repair Plan, the Plan will remain applicable to the 
Albury Wellsite and will include the detection and monitoring of leaks from the SMR Unit. 

6.3.5 Odour 

The SMR process is not expected to generate odour, nor has any of the associated processes that are currently (and 
will continue to be) performed. Measures will be taken to minimise all fugitive emissions which may cause odours. 
The potential of odour release has been assessed and included within the Environmental Risk Assessment should a 
significant odour develop from the wellsite then an Odour Management Plan shall be developed and implemented by 
IGas, subject to EA approval. 

6.3.6 Noise and Vibration 

Currently there have been no noise complaints or issues as a result of the current production operations. It is not 
anticipated the SMR or compression process will generate significant levels of noise whilst in operation, provided that 
the control measures, such as enclosures etc. are adopted. The site also benefits from natural screening, being 
surrounded by trees, thereby reducing any potential impact to nearby residents. 

6.3.7 Monitoring 

Emissions monitoring will take place at the wellsite and shall cover emissions to air and the waste (clean water) 
produced from the SMR process. 

Water will be analysed periodically as it is a waste stream and will be checked for potential re-use and/or disposal. 
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Air emissions shall be monitored by means of periodic monitoring, consistent with the current monitoring 
arrangements for the onsite gas powered generator as, given the absence of proportionately suitable standards for 
small scale inorganic production plants, the emission limits of the combustion process are expected to be compliant 
with the MCP directive. The CO2 emissions as a result of the chemical reaction will also be considered within the testing 
regime to ensure that they meet the standards set by BayoTech. 
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APPENDIX 1 - SITE LAYOUT PLAN 
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COST EFFECTIVE
    On-site hydrogen for less than $2/kg
    Lease, rental & gas-as-a-service op�ons
    Upgrade on-demand

GUARANTEED PERFORMANCE
    96% up-�me performance guarantee
    Bundled maintenance and service program
    24/7 remote monitoring 

BAYOTECH VALUE

LOW/NO CARBON SOLUTION
    Eliminate liquifica�on & transporta�on
    Use RNG to produce renewable hydrogen
    Ask us about carbon capture

HYDROGEN ON DEMAND OPTIONS
    Pay by the kilogram with gas-as-a-service
    No upfront capital requirements
    Bundle H2 supply, compression, storage & dispensing

BayoTech is an energy technology company offering hydrogen production 
solutions through sales, rentals, leases, and gas-as-a-service to customers 
worldwide. Headquartered and produced in New Mexico, USA, BayoTech’s 
on-site hydrogen generators are more efficient than legacy steam methane 
reformers, leading to lower carbon emissions and low-cost hydrogen.

ON-SITE HYDROGEN
PRODUCTION
POWERING THE GLOBAL ENERGY TRANSITION



LOW-COST, LOW/NO CARBON 
HYDROGEN SOLUTIONS

BayoTech is a Proud Member of

Quality Standard:  
Hydrogen Purity: 
Output Pressure:

BayoTech Model
Hydrogen Output

Utilities
Natural Gas
 

 
 Sulfur
 Pressure
Power
Water, potable
Water, discharge

Emissions
CO2 (Gross/Net): 8.9-10.1 kg/kg H2

SOX:   Negligible, removed before conversion
NOX:   Complies with local limits
Noise:  < 80 decibels at 20 feet

scf measured at 1 atmosphere and 70°F and Nm3 measured at 1 atmosphere and 0°C

SAE J2719
>99.999%

< 10 bar

H2-200
200

84,500
93

34
38

9,930
11,000

< 10
170
200
525
250

H2-500
500

211,650
232

85
94

24,830
27,500

< 10
170
500

1,300
625

H2-1000
1,000

423,300
464

169
188

49,650
55,000

< 10
170
950

2,600
1,250

(kg/day)
(scf/day)

(Nm3/hour)

(mmbtu LHV/day)
(mmbtu HHV/day)

(kWh LHV/day)
(kWh HHV/day)

(ppm)
(psig)

(kWh/day)
(gal/day)
(gal/day)

Contact BayoTech:
info@BayoTech.us
505.639.9238
www.BayoTech.us

BayoTech’s on-site hydrogen generators 
leverage high heat recupera�on to 
achieve greater energy efficiency.

Compact in size, our modular units tap 
into exis�ng natural gas pipelines or 
co-located biogas resources, to site 
hydrogen produc�on at the point of use, 
elimina�ng the cost and emissions of 
liquifica�on and transporta�on.

Higher efficiency and avoided transport 
translate into a lower carbon footprint. 
Carbon intensity can be further reduced 
or go nega�ve by using biomethane or 
adding carbon capture.

Low-Cost, Low/No Carbon 
Hydrogen Solutions

SYSTEM SPECIFICATIONS



 

Albury 
Environmental Permit Application 
Gas Management Plan  

 
IGAS-EPR-ALB-GMP-008 

 

Revision 0 P a g e  | 21 
 

APPENDIX 3 - STEAM-METHANE REFORMATION BLOCK DIAGRAM 
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Combustion Exhaust
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W
G
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W
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Key:

CH4: Methane

CO: Carbon Monoxide

CO2: Carbon Dioxide

H2: Hydrogen

H2O: Water

SMR: Steam Methand Reformation

WGSR: Water Gas Shift Reactor

Condensor Gas/Water Separator

Desulpheriser

Water

Storage

Water

Treatment

Gas Separator

Hydrogen Compressor

H2 H2 H2 H2 H2 H2

Recycled Water

Separator

Exhaust

Flu

Gas

Hot Combustion Air

Hot Exhaust
CH4

H2O

CH4, H2O, H2, CO

CH4, H2O, H2, CO, CO2

H2O

CH4, H2, CO, CO2

CO, CO2, CH4, H2

H2O

H2O

H2
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APPENDIX 4 - MEDIUM COMBUSTION PLANT AND SPECIFIED GENERATOR 
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Standard Features

Continuous (@ 1.0 pf)
50 Hz ekW

2027

Image shown may not refl ect actual confi guration 

Bore – mm (in) 170 (6.7)

Stroke – mm (in) 215 (8.5)

Displacement – L (in3) 78 (4765)

Compression Ratio 12.1

Aspiration Turbocharged

Fuel System Electronic Fuel Control Valve  

Governor Type ADEM™ A4

Cat® Engine
•  Robust high speed block design provides 

prolonged life and lower owning and operating 
costs

•  High power density and efficiency

Generator Set Package
• Top tier electrical efficiency
•  Lowest maintenance and overhaul costs driven 

by low oil consumption, extended service 
intervals, and reduced downtime

•  Capable of ISO 8528-5 Class G1 transient 
performance with specified load steps

•  Complete genset reliability verified through 
torsional vibration, fuel consumption, oil 
consumption, transient performance, and 
endurance testing 

Generators
•  High-efficiency design
•  Designed to match performance and output 

characteristics of Cat engines

EMCP 4 Control Panels
•  User-friendly interface and navigation
•  Scalable system to meet a wide range of 

installation requirements
•  Expansion modules and site specific 

programming for specific customer requirements 

Warranty
•  12 months/unlimited hour warranty for 

continuous ratings
•  Extended service protection is available to 

provide extended coverage options

Worldwide Product Support
•  Cat dealers have over 1,800 dealer branch 

stores operating in 200 countries
•   Your local Cat dealer provides extensive 

post-sale support, including maintenance and 
repair agreements

Financing
•   Caterpillar offers an array of financial products 

to help you succeed through financial service 
excellence

•   Options include loans, finance lease, 
operating lease, working capital, and revolving 
line of credit

•   Contact your local Cat dealer for availability in 
your region

Cat® G3516H
Gas Generator Sets

LEHE1266-00  Page 1 of 4



G3516H Gas Generator Sets
Electric Power
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Optional Equipment
Engine

Air Cleaner (Single Element)
❑ Installed
❑ Supplied loose

Muffler
❑ Industrial grade (15 dB)
❑ Residential grade (18 dB)
❑ Critical grade (25 dB)
❑ Spark arresting

Starting
❑ Standard batteries
❑ Standard electric starter(s)
❑ Air starter(s)
❑ Jacket water heater
❑ Oil prelube pump 
❑ Oil level regulator

 Generators

Output voltage
❑ 400V ❑ 6900V
❑ 415V ❑ 10500V
❑ 6600V ❑ 11000V

Excitation
❑ Permanent magnet (PM)

Attachments
❑ Anti-condensation heater
❑  Stator and bearing temperature 

monitoring and protection

Power Termination

Type
❑ Bus bar
❑ Circuit breaker
❑ 4000A
❑ UL ❑ IEC
❑ 3-pole 
❑ Electrically operated

Trip Unit
❑ LSI ❑ LSI-G
❑ LSIG-P

Enclosure

❑ Weather protective
❑ Sound attenuated

Attachments
❑ Cold weather bundle
❑ DC lighting package
❑ AC lighting package
❑ Motorized louvers

Fuel System Pressure

❑ Standard gas train

Control System

Controller
❑ EMCP 4.3

Attachments
❑ Local annunciator module
❑ Remote annunciator module
❑ Load share module
❑ Remote monitoring software

Charging

❑ Battery charger – 20A
❑  Engine driven charging 

alternator

Vibration Isolators

❑  Rubber
❑  Spring
❑ Seismic rated

Cat Connect

Connectivity
❑ Ethernet

Extended Service Options

Terms
❑ 2 year
❑ 3 year
❑ 5 year
❑ 10 year

Coverage
❑ Silver
❑ Gold
❑ Platinum
❑ Platinum Plus

Ancillary Equipment

❑  Automatic transfer switch 
(ATS)

❑  Uninterruptible power supply 
(UPS)

❑ Paralleling switchgear
❑ Paralleling controls

Certifications

❑ UL 2200 Listed
❑ CSA Certified
❑  EU Declaration of Conformity
❑   EEC Declaration of Conformity

Note:  Some options may not be available on all models. Certifi cations may not be 
available with all model confi gurations. Consult factory for availability.



G3516H Gas Generator Sets
Electric Power
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Package Performance
Performance Continuous

Frequency 50 Hz

Genset power rating at 1.0 pf – ekW 2027

NOx Emission Level (mg/Nm3 NOx) 500

Performance number EM1330-02

Genset efficiency 45.3

Thermal efficiency 41.3

Total efficiency 86.6

Fuel Consumption
100% load with fan – MJ/ekW-hr (Btu/ekW-hr) 7.94 (7528.0)

75% load with fan – MJ/ekW-hr (Btu/ekW-hr) 8.11 (7694.0)

50% load with fan – MJ/ekW-hr (Btu/ekW-hr) 8.52 (8074.0)

Cooling System
Total jacket water circuit (JW+OC+1AC) – kW (Btu/min) 1113 (63271) 

Total aftercooler circuit (2AC) – kW (Btu/min) 221 (12559) 

Altitude Capability
At 25°C (77°F) ambient, above sea level – m (ft) 152 (500) 

Exhaust System
Exhaust temperature – engine outlet – °C (°F) 403 (758)

Air flow (0°C, 101.3 kPa)/(77°F, 14.7 psia) – Nm3/bkW-hr (ft3/min) 4 (4991)

Exhaust gas mass flow – kg/bkW-hr (lb/hr) 5 (22923)

Heat Rejection
Heat rejection to jacket water – kW (Btu/min) 461 (26199)

Heat rejection to exhaust (LHV to 120°C/248°F) – kW (Btu/min) 885 (50336)

Heat rejection to auxiliary circuit – kW (Btu/min) 372 (21136)

Heat rejection to atmosphere from engine and generator – kW (Btu/min) 138 (7505)

Engine Speed
rpm 1500



G3516H Gas Generator Sets
Electric Power

Weights and Dimensions

Dim “A”
mm (in)

Dim “B”
mm (in)

Dim “C”
mm (in)

Dry Weight
kg (lb)

7395 (291) 2139 (84) 2402 (95) 18 315 (40,384)

Note:  For reference only. Do not use for installation design. Contact your local Cat dealer for precise weights and dimensions.

Ratings Defi nitions
Continuous Power Rating
Output available with non-varying load for an unlimited 
time. Average power output is 70-100% of the 
continuous power rating. Typical peak demand is 100% 
of continuous rated ekW for 100% of operating hours.

Applicable Codes and Standards
AS 1359, CSA C22.2 No. 100-04, UL 142, UL 489, 
UL 869, UL 2200, NFPA37, NFPA70, NFPA99, 
NFPA110, IBC, IEC 60034-1, ISO 3046, ISO 8528, 
NEMA MG1-22, NEMA MG1-33, 2014/35/EU, 
2006/42/EC, 2014/30/EU.
Note: Codes may not be available in all model 
configurations. Please consult your local Cat dealer 
for availability.

Fuel Rates
1.  For transient response, ambient, and altitude 

capabilities consult your local Cat dealer.
2.  Fuel pressure range specified is to the engine fuel 

control valve. Additional fuel train components may 
be required and should be considered in pressure 
and flow calculations.

3.  For a complete reference of definitions and conditions 
see datasheet EM1330-02.

http://www.cat.com/powergeneration
©2017 Caterpillar

All rights reserved.
Materials and specifications are subject to change without notice. 
The International System of Units (SI) is used in this publication.

CAT, CATERPILLAR, their respective logos, ADEM, “Caterpillar Yellow”,
 the “Power Edge” trade dress as well as corporate and product identity used 

herein, are trademarks of Caterpillar and may not be used without permission.
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