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Glossary of Terms: 
 

HEL: 

Harworth Energy Ltd. 

CMM: 

Coal Mine Methane. 

VAM: 

Ventilation Air Methane. 

AMM: 

Abandoned Mine Methane. 

CH4: 

The chemical symbol for methane. 

/9wΩǎΥ 

Certified Emission Reductions. 

Methane Concentration: 

The percentage make up by volume of methane in a gas, which constitutes a mixture of 

methane and air. 

Permeability: 

This describes the porosity of the coal and the ability of methane gas to migrate through the 

coal. Low permeability coal does not allow methane to migrate and is a property of the 

majority of coal deposits found in the UK. 

Drainage: 

The process of capturing high concentration methane underground in a pipe range leading 

to the mine surface methane extraction plant.
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Harworth Energy Ltd ς An Introduction 
 
Safety in British Coal Mines has evolved over two hundred years of deep coal mining.  
Mines in the UK are characterised by hard bituminous, low permeability gassy coal.  
Coal Mine Safety Regulations introduced in 1960 have resulted in significant improvements 
in ventilation and drainage techniques employed to capture Coal Mine Methane (CMM).   
Since the introduction of these rules, explosion safety and production per mine has 
improved dramatically.   
In the past five years and for approximately 100 million tons of coal mined, UK coal mines 
have not had any life threatening ignitions of gas.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Despite typical specific emission levels of between 20 m3/tonne to 35 m3/tonne, coal 
production is safely maximised by the implementation of highly efficient methane capture 
methods.  Optimum gas drainage techniques have been developed and high capture rates 
are achieved using lightweight rigs drilling cross-measures bore holes - post-mining - over 
the goaf. Gas collection at automated methane extraction plants at the mine head allow 
high output longwall mining equipment the freedom to mine safely whilst consistently 
delivering good quality methane gas to various utilisation projects at the mines.  
 
All Harworth Energy personnel have completed full vocational training within the field of 
mine ventilation and methane drainage and their combined experience totals over 130 years 
in identifying, draining and utilising gas safely under a range of mining conditions.  This 
depth of expertise qualifies Harworth Energy Ltd to maintain a safe working environment 
underground whilst conducting mine ventilation and methane drainage assessments.  
 
This highly skilled team of engineers makes Harworth Energy Ltd the partner of choice for 
CMM drainage and mine safety improvements. 
 
 
 
 
 
 

Left: Mechanised 
long wall mining 
was introduced in 
the UK in the 
мфслΩǎΦ 
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Harworth Energy Ltd, a total solution for mine 
Safety, Drainage, Extraction and Utilisation 
 
Harworth Energy Ltd (HEL) design highly efficient low cost CMM drainage systems - offering 
significant improvement in mine safety levels.   
 
Techniques are designed to maximise the quantity of gas captured at high concentration, 
significantly reducing the quantity of methane available to migrate into the working area. A 
well-designed and implemented methane drainage system will significantly reduce the 
methane concentration in the mine environment, raising the gas horizons and pushing gas 
back into the waste - all of which - considerably increase the safety levels at a mine. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
HEL can operate methane extraction plants on behalf of coalmines and advise on technical 
design and practical implementation to improve performance of failing extraction plants. 
 
HEL has designed methane extraction plants employing both liquid ring and dry pump 
technology. During plant design, particular attention is given to automation of control and 
monitoring with the intent of minimising potentially dangerous manual control practices.  By 
implementing a robust automatic extraction plant control system an appropriate vacuum 
can be maintained, ensuring high concentration methane is consistently drained.   
 
Manned operation can result in too-aggressive draining which increases the dilution of 
drained methane concentration towards the flammable range for a methane and air mixture 
(approximately 5% - 15% CH4 by volume). 
 
 

Optimising methane capture can improve mine safety levels and increase coal 
production rates. 

 

Left: Strategic guidance of methane boreholes 
and placement of roof supports designed to 
maximise methane gas capture 

Left: Predictive 
modelling of 
tailgate fracture 
plane, allowing the 
optimisation of 
methane borehole 
targeting and roof 
supports. 
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Methane Utilisation  
 
Appropriate CMM technology offers many gas utilisation opportunities. Although the 
installation of generators, boilers and flare units is a straightforward process, the equipment 
can only work cost effectively if it is part of well-designed package linking both underground 
and surface engineering expertise.    
 
Where CMM is drained at appropriate concentrations, gas can be used gensets for electricity 
production. Given sufficient demand and proximity to point of use, waste heat in the form of 
hot water, or more expensively, steam, can also be delivered. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Containerised generator sets are ideal for a typical coalmine CMM resource. They maintain a 
high residual value and can be moved quickly at minimal expense.  A containerised 
generator set can be mechanically installed in one day and only take around two weeks to 
commission. 
 
CMM gas conditioning is critical. Generator sets require dry, clean gas delivered at a 
constant pressure. HEL has designed synergic gas conditioning systems linked to 
underground and surface systems resulting in gas utilisation levels greater than 80%.  This is 
a significant achievement for operating coalmines. 

 
 
 

Left: 4 x 3 MWe high efficiency AMM gas 
generator sets installed at Stillingfleet 
Mine, Selby. 

Right: 5 x 1.4 MWe high efficiency gas generator sets 
installed at Harworth Colliery, Doncaster. 
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Below: An enclosed flare stack destroying 
excess CMM at Kellingley Colliery, North 

Yorkshire. 

Below: Two enclosed flare stacks 
destroying excess CMM at Welbeck 

Colliery, Nottinghamshire. 

Flaring of CMM 
 
Where methane cannot be utilised in gas engines for commercial reasons, CMM can be 
safely flared.  HEL has successfully installed 7 CMM enclosed flares for the purpose of 
reducing coal mine methane emissions.  The flare units were verified under the UK Emissions 
Trading Scheme and produced Certified Emission Reductions (/9wΩǎύΦ ¢ƘŜǎŜ /9wΩǎ ǿŜǊŜ ǎƻƭŘ 
via the emissions trading scheme to generate additional income for the mines.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Flare units can be manufactured and installed within 3 months. This is a significant reduction 
from the 6 - 9 months required for manufacture and installation of a genset.  
 
Flare units can be installed, operated and maintained at a significant cost reduction on 
conventional utilisation systems.  Flaring is the ideal option where time constraints, low cash 
flows and low electricity price might be significant factors. 
 
I9[ ŜƴƎƛƴŜŜǊǎ ǿŜǊŜ ǘƘŜ ǿƻǊƭŘΩǎ ŦƛǊǎǘ ǘƻ ƛƴǎǘŀƭƭ ŀƴŘ ƻǇŜǊŀǘŜ ŜƴŎƭƻǎŜŘ ŦƭŀǊŜǎ ŦƻǊ ǘƘŜ 
destruction of CMM, significantly reducing the environmental impact from coal mining. 
 
HEL are currently the only company in the world with comprehensive experience of 
operating enclosed flares on working coal mines. 

 
 

 
 
 
 
 
 
 
 

Left: Flaring of CMM in specially designed 
enclosed flare stacks. The destruction of CMM 
in this manner reduces the environmental 
impact of coal mining. 
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Utilisation of Abandoned Mine Methane 
 
In recent years, abandoned mine methane has become a valuable asset, many of the issues 
with running power generating equipment on an operating coal mine, such as large swings 
in fuel gas methane concentration and delivery pressure are not characteristics AMM. Thus 
well designed and maintained equipment operating on a stable and consistent AMM source 
can achieve exceptional operational availability. 
 
The closure of many deep coal mines in the UK combined with high electricity tariffs has 
enabled the development of a very successful AMM to power industry. 
 

HEL are highly experienced in the assessment and implementation of AMM to power 
projects, including: 
 

Ç AMM total gas resource assessment, 

Ç Fuel gas life duration assessment, 

Ç AMM power generation technology recommendation from our UK 

experience, 

Ç AMM gas pre-treatment and pressure control systems used within our own 

generating facilities, 

Ç Surface drilling to access underground roadways in partially flooded mines, 

Ç Design of AMM preparation for coal mines entering their closure phase, 

Ç AMM extraction plant sizing, specification and design. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Right ς A 200mm diameter drilling rig targeting an 
abandoned mine roadway to supply AMM for 
power generation. 

 

Left ς A 10 MWe AMM fuelled generating site 
consisting of 5 x 2MWe Jenbacher reciprocating 
gas generator sets. 
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Destruction of Ventilation Air Methane 
 
To ensure safe working conditions underground, released methane gas is diluted by 
ventilation air to a concentration that is too low to be combusted in a conventional manner.  
 
Thermal and catalytic oxidation technologies are viewed as the most effective solutions for 
Ventilation Air Methane (VAM) abatement. The abatement of VAM can qualify as carbon 
ƳƛǘƛƎŀǘƛƻƴ ǇǊƻƧŜŎǘǎ ǘƘŀǘ ǿƻǳƭŘ ȅƛŜƭŘ /ŜǊǘƛŦƛŜŘ 9Ƴƛǎǎƛƻƴ wŜŘǳŎǘƛƻƴǎ ό/9wΩǎύΦ 
 
Internal elevated temperatures cause methane to react with the surrounding oxygen to 
create water, CO2 and heat energy. This heat energy is retained within the unit to ensure the 
oxidation process is self sustaining. 
 
HEL engineers were the first in the world to apply thermal oxidation technology to abate 
VAM from a working coal mine nearly fifteen years ago. 
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Deployment of VAM abatement equipment 
 
Until recently, the capital cost of VAM abatement equipment was prohibitively high, making 
all VAM abatement projects economically unviable. 
 
HEL has designed a VAM destruction solution, which meets the coal mine VAM abatement 
criteria in a technically superior and cost effective manner. 
 
HEL can now offer coal mines a complete solution to significantly reduce their 
environmental impact through VAM abatement whilst also enabling an attractive financial 
ǊŜǘǳǊƴ ǘƘǊƻǳƎƘ ǘƘŜ ƎŜƴŜǊŀǘƛƻƴ ƻŦ /9wΩǎΦ 
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HEL Employee Experience and Expertise 
 
A company called Harworth Power Ltd was originally created within the heart of the UK 
mining industry to satisfy the worldwide demand for expertise in the drainage and utilisation 
of Coal Mine Methane.  
 
Latterly, the company - retaining all key personnel - renamed as Harworth Energy Ltd - in 
order to reflect the growing diversity in the methane utilisation field of engineering. 
 
The ever-growing number of countries ratifying the Kyoto Protocol and the subsequent 
emergence of the CDM and JI mechanisms has resulted in increased demand for CMM 
utilisation, flaring expertise and VAM abatement technology. Mining companies realise the 
extra revenues and operational effectiveness that can be achieved from abating or utilising 
the methane gas released as a waste product of coal mining.  
 
HEL employ highly trained and experienced specialists. In addition to the core operations 
team, HEL employ specialists in power generation equipment and process safety, this 
ensures that the utilisation of drained CMM does not adversely affect the safety of the mine.  
 
HEL is able to carry out process explosion design and safety audits at operating coalmines.  
Systematic explosion prevention, propagation prevention and mitigation techniques are 
used. Explosion risk assessment, hazardous area assessment and HAZOP (Hazard and 
Operability studies) are examples of services we can provide. All our Engineers are trained in 
these safety assessment techniques and are able to audit and develop safety management 
systems 
 
All of our mine ventilation and drainage specialists each have over 30 years experience in 
the coalmining sector. Each of our engineers has extensive practical experience of deep 
gassy mines, particularly those containing coal with low permeability.  
 
As a result of significant in-house experience and engineering expertise, HEL has been a 
partner-of-choice for many CMM projects worldwide, and has recently participated in the 
implementation of projects in Peoples Republic of China and Ukraine. 
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Selection of key achievements and technical 
papers: 2000 ς 2009 
 
UK Government Department of Trade and Industry and SGS verifiers: Assisted on the first 
ever methodology for utilisation of CMM for carbon mitigation. 
 
Entered UK Emissions Trading Scheme taking 10% of the market worth $ 40M over 5 years, 
with annual mitigation target of 400,000 tonnes CO2e/annum. Mitigation achieved well in 
excess of scheme targets. 
 
Design cooperation with major and subcontractors to create a flexible and modular skid 
mounted gas conditioning package to allow continuous genset operation on dirty CMM gas. 
 
Explosion Protection Documents provided to 6 deep coal mines, including explosion risk 
assessments, Hazardous Area Studies, Flame Arrester Selection documents. 
 
Flame arrester test programme project to identify the endurance burning characteristics of 
detonation and deflagration flame arresters in horizontal pipe work with a methane and air 
mix. 
 
Design cooperation with enclosed flare manufacturer to ensure that the flaring of CMM 
would not adversely affect the safety of the coalmine through the provision and testing of 
comprehensive fail-safe safety systems. 
 
Electrical system studies for Thoresby, Wellbeck, Maltby, Kellingley and Stillingfleet 
Collieries High Voltage 11kV fault level calculation. 
 
Technical Papers: 

 Process safety for CMM utilisation, for the UK Government Hazardous Installations 
Directorate Health and Safety Executive  

 Process safety for CMM flaring of gas for carbon mitigation and trading, for the UK 
Government Hazardous Installations Directorate & Health and Safety Executive 

 Hazardous Area Study techniques paper for the use of petrochemical quantitiative 
risk assessment on operating coal mines 

 Comparison of applicable technologies for utilisation of CMM with particular regard 
to the fuel gas rate of change of pressure, quality, concentration, water saturation 
and dirt loading 

 Explosion protection in respect of flaring CMM at live coal mines with particular 
reference to flame arrester suitability, submitted to the UK Government HSL Health 
and Safety Laboratories.  

 The case for methane drainage (W. Tonks Beijing 2003) 

 




