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Westwood Power Ltd – Non-Technical Site Description (revised) 
 

General Description 

 

Westwood Power Ltd. is a new MCP MWe natural gas fired power station (power station) on the 

Strasbourg Street, Westwood Industrial Estate, Dane Valley, Thanet, Margate Kent CT9 4JF (National 

GRID Ref: TR 3608668689). 

The power station is designed to operate intermittently at short notice on short duration runs and 

has been designed as a flexible power generation facility providing electricity to the grid during 

times of low renewable energy output, high winter demand, market scarcity, system constraints and 

system instability. 

The tranche B power station is made up of nine 2.3MWe gas fuelled spark ignition 

reciprocating engines manufactured by MWM GmbH part of Caterpillar Energy Solutions 

GmbH. 

The engines are fuelled by natural gas with exhausts through two 14m stacks.  The power station will 

generate a combined total of 20.7 MWe of electricity to feed into the National Grid.  Each engine, 

(model TCG 3020V20) is best available technology operating with an electrical efficiency of 

approximately 43.8%. 

The electricity is generated is exported at 33,000 volts to the UK Power Network substation.  Gas is 

supplied to the power station via a dedicated gas pipeline connected to the medium pressure gas 

network owned by Cadent running along Strasbourg Street.  The power station will run for a 

maximum of 3000 hours (at 100% average load use) per annum at a maximum thermal input of 

47.313 MWth. 

 

Technology Details 

 
Westwood Power Ltd has ensured Best Available Techniques during the power station design and 

operation.  These engines are amongst the most efficient available on the market.  Natural gas is 

delivered to the installation by a dedicated gas pipeline and has been designed as far as practicable 

to minimise any adverse impact on the environment.  The selected engines contain a number of 

measures to enhance engine efficiency and minimise release of CO and NO2 to air. Detailed 

dispersion modelling has been undertaken to quantify the impacts of the power plant on local air 

quality, including ecological receptors. Full details are available on the Air Quality Assessment report 

(ref: 776588-MLM-ZZ-XX-RP-J-0001, dated 19 March 2019) and an Air Quality Addendum (ref: 

776588-MLM-ZZ-XX-RP-J-0001, dated 15 May 2020).  

 

‘Lean Burn’ Combustion 

 
The MWM TCG 3020V20 engine employs a pre-chamber spark plug to ignite the air/fuel mixture. 

Most internal combustion gas engines use spark plugs to ignite a gas and air mixture.  The spark 

plugs in industrial gas engines are a crucial part of the package as they are key to the efficiency, 

emission levels, reliability and maintenance intervals of the engine. 
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In order to improve engine efficiency, modern gas engines operate on a “lean-burn” principle.  This 

is when the air supplied is significantly in excess of that theoretically required for complete 

combustion of the fuel, in order to ensure, in the short time available for combustion, that all fuel is 

burned completely, rapidly and at relatively low temperatures.  Complete combustion is also 

encouraged by a high degree of turbulence in the combustion chamber, promoted by the design of 

the piston crown and cylinder head.  As well as leading to improved efficiency, complete 

combustion also ensures that emissions of Oxides of Nitrogen are minimised. 

As it becomes increasingly difficult to ignite the gas/air mixture as it becomes leaner and more 

turbulent.  Some manufactures address this by using a pre-combustion chamber which is a small 

chamber in each cylinder head housing the spark plug and into which is introduced a rich (i.e. a high 

ratio of fuel to air) mixture.  This is easily ignited by the spark plug, and small holes in the pre- 

combustion chamber allow the burning gas to escape in a flame-spray form with sufficient energy to 

ignite the lean mixture in the main combustion chamber. 

The pre-chamber spark plug used in the MWM TCG 3020V20 is a variation on the pre-combustion 

chamber idea in which the spark plug itself includes a small combustion chamber and has holes to 

allow the gas/air mixture from the main combustion chamber to enter, and leave when ignited.  This 

pre-chamber does not have its own fuel supply and therefore contains the same lean mixture as 

found in the main combustion chamber, but crucially the mixture in the pre-combustion chamber is 

less turbulent and therefore more easily ignited.  This permits the use of pistons which are designed 

to promote more turbulence than would be possible in an open-chamber combustion system, but 

without the complexity of a fuel-fed pre-combustion chamber. 

As spark plug technology improves and igniting leaner mixtures becomes more reliable the pre- 

chamber spark plug is gaining popularity amongst engine manufacturers because of its inherent 

simplicity and lower cost.  Pre-chamber spark plugs also avoid the risk of soot build up on a fuel-fed 

pre-combustion chamber, which itself can act as an undesirable ignition source. 

 

Miller cycle improvements 

 
The MWM TCG 3020V20 engine uses a “Miller” cycle (or Miller inlet valve cam).  This offers 

improved engine efficiency via the principles outlined below. In a traditional four-stroke engine the 

inlet valve is closed at or near the bottom of the piston stroke in order to maximise the amount of 

air drawn into the cylinder. 

Mechanical constraints mean that the power stroke (expansion stroke) is the same length as the 

intake and compression strokes, but a Miller cycle enables the power stroke to be effectively longer 

than the inlet and compression strokes.  It does this by leaving the inlet valve open until the piston is 

part of the way up what would otherwise be the compression stroke.  This reduces the effective 

length of the intake and compression strokes compared with the expansion stroke.  The result of this 

is increased engine efficiency and also lower-temperature combustion which in turn leads to lower 

nitrous oxide emissions and a lower tendency to “knock” (see below for a brief description of knock). 

The Miller cycle application has become increasingly common in a wide range of reciprocating 

engines (from cars to power generation and ship propulsion) as manufacturers pursue 

improvements in efficiency and reductions in engine emissions, and improved turbocharging 

technology has enabled the Miller principal to be exploited in other, non-supercharged engines. 
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In industrial gas engines the Miller cycle has grown in popularity quite significantly over the last 10 

years or so and is now relatively common. It has no adverse impact on engine reliability and may 

even improve it slightly as combustion temperatures are reduced. 

 

Advanced engine ignition management 

 
The MWM TCG 3020V20 engine is equipped with anti-knock control on each cylinder, as is the 

industry standard today.  “Knock” is a highly undesirable consequence of abnormal combustion. 

Ideally, the fuel/air mixture in the combustion chamber burns rapidly but in a relatively controlled 

manner as a flame front advances away from the spark plug. 

“Knock” occurs when the fuel/air mixture burns much more suddenly and explosively. Knock can be 

caused by the spark plug being fired earlier in the combustion cycle, leading to combustion starting 

early, high cylinder pressures, and the unburned fuel being ignited explosively by the heat of 

compression. Knock is undesirable because unchecked it will lead to overheating and damage to the 

metal surfaces of the piston and cylinder head.  On the other hand, arranging for the spark plug to 

fire as early as possible optimises combustion efficiency and power output. 

Modern gas engines commonly include control systems which can continually adjust the spark plug 

timing to ensure it is firing as soon as possible but not so soon that knock is induced. 
 

Equipment optimisation through monitoring and maintenance 

 
In order to enable each generator and the power station in general to achieve and retain optimal 

performance in both efficiency and emissions, the power station engages in the following best 

available operational management techniques: 

a. Benchmark Performance Testing and Acceptance – On completion of the construction 

phase of the power station, tests demonstrating fitness for purpose, reliability, efficiency, 

emissions and noise ensure the equipment complies with all applicable design standards, 

procurement guarantees, and generally good engineering practice. Such ‘performance 

acceptance testing’ is carried out in accordance with ISO 3046-4:2009 (Reciprocating internal 

combustion engines. Performance. Speed governing). This is the main standard of 

performance tests for reciprocating internal combustion engines and ensures the provision 

of data for acceptance of the equipment based on tests of appropriate scientific quality. 

b. Scheduled Maintenance – The routine operation and maintenance of the power station is 

contracted to the Original Equipment Manufacturers (OEM) UK Agent; typically, also the 

original Engineering, Procurement and Construction (EPC) contractor. Maintenance of the 

power station is therefore undertaken based on strict OEM schedules retaining optimised 

performance of the assets through-out their life-cycle (>20 years). 

c. Remote monitoring and operational control – The performance of each engine is 

monitored continuously. During periods of generation, each generator has sophisticated 

control systems which monitors operational parameters within strict operating 

conditions. These control systems detect operation at Other than Normal Operating 

Conditions (OTNOC) and make adjustments to air/fuel mixture, ignition and valve timing 

to ensure both efficiency and ELVs are maintained. The performance of the equipment is 

analysed and trended over time to ensure its operating efficiency and energy 

consumption remain optimal. 

d. [Part B3, 4b] Emission monitoring and engine mapping – Emissions monitoring and engine 

mapping is undertaken as part of scheduled annual maintenance.  Measurements are taken 

generally in accordance with Environment Agency Technical Guidance Note M5 (Medium 
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Combustion Plant Directive (MCPD) and Generator Controls: monitoring point source 

emissions) using equipment assessed against EN 50379-2.  Measurements are made by the 

organisations that service and maintain the MCP as part of their maintenance regime. 

Sample points have been provided in readily accessible locations of the exhaust system 

where the exhaust gasses remain hot (>300C) and are well mixed – typically the location is 

within the generator housing down-stream of the engine turbochargers but before the 

exhaust silencing system. 

e. Analysing failures and implementing improvements/remedies – Equipment failures are 

analysed by the operations and maintenance providers for root causes.  Cause is identified 

against maintenance procedures, design requirements and life expectancy invoking a culture 

of continuous improvement in all aspects of equipment reliability and performance. 

f. Recording, analysis and management systems - Through continuous monitoring and remote 

telemetry, records of performance, maintenance and testing are retained and reviewed 

regularly as part of performance and commercial management.  In performing their duties, 

the Operation and Maintenance (O&M) provider adhere to a fully ISO accredited Health 

Safety and Environmental and Quality Management System (SHEQ); ISO 9001, ISO14001 & 

ISO45001. 


