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Introduction  
  

This feasibility study has been commissioned by Dover Harbour Board in response to an application for funding 

ŦǊƻƳ ǘƘŜ ΨWƻƛƴǘ ¢ŜŎƘƴƛŎŀƭ {ŜŎǊŜǘŀǊƛŀǘ - LƴǘŜǊǊŜƎ L±!нΩΦ ¢ƘŜ ǎǘǳŘȅ ǿŀǎ ŎƻƳƳƛǎǎƛƻƴŜŘ ŜŀǊƭȅ WǳƴŜ 2015 for completion 

by 31 July 2015. 

 

¢ƘŜ ǎǘǳŘȅ ƛǎ ǇŀǊǘ ƻŦ ǘƘŜ ΨtƻǊǘǎ !ŘŀǇǘƛƴƎ ǘƻ /ƘŀƴƎŜΩ ǎǘǊŀǘŜƎȅ ŦƻǊ ǘƘŜ 9¦ ǿƘƛŎƘ ŀƛƳǎ ǘƻΥ 

¶ Improve the Quality of Ports Management (via a Training & eLearning Programme) & Safeguarded 
Maritime Employment. 

¶ Introduce Sustainable Innovation & Energy Efficiency In Ports benchmarking novelty technologies (e.g. 
cooling system using sea water), sharing best practices (e.g. on a Multi Utility Provider) and investing 
in offshore wind energy parks. 

¶ Improve Cross-Border Connectivity in The English Channel / Southern North Sea by optimising port 
infrastructure (quays, pontoons). 

¶ Promote Cooperation between Ports & the Marine/Energy Industry via trans-national B2B events & 
stakeholder engagement which cross-linked relevant sectors. 

 

Thiǎ ŦŜŀǎƛōƛƭƛǘȅ ǎǘǳŘȅ ƛƴǾŜǎǘƛƎŀǘŜǎ ǿƘŜǘƘŜǊ ǘƘŜ tƻǊǘ ƻŦ 5ƻǾŜǊ Ŏŀƴ ōŜŎƻƳŜ ŀƴ Ψ9ƴŜǊƎȅ IǳōΩ ǘƻ ƳŜŜǘ ǘƘŜ ŜƴŜǊƎȅ 

demands of the port as a whole. The study also looks at the use of energy saving plant for the current docks 

configuration and Low and Zero Carbon Technologies that can be employed. 

 

To meet the above aims this feasibility study looks at the following: 

¶ Improving energy efficiency of existing building stock in the Port of Dover Estate. 
¶ The ports existing electrical infrastructure and how this would need to be adapted to enable an 

energy centre to be connected. 

¶ 9ƴŜǊƎȅ /ŜƴǘǊŜΩǎ ǎŜǊǾƛƴƎ ǘƘŜ tƻǊǘ ƻŦ 5ƻǾŜǊΦ 

¶ The use of traditional and renewable energy sources as part of the Energy Centre. 
¶ Opportunities for energy savings from de-centralised Low and Zero Carbon technologies*. 

 

ϝ /ŜǊǘŀƛƴ ΨwŜƴŜǿŀōƭŜΩ ǘŜŎƘƴƻƭƻƎƛŜǎ ƘŀǾŜ ƴƻǘ ōŜŜƴ ƛƴŎƭǳŘŜŘ ǿƛǘƘƛƴ ǘƘƛǎ ǎǘǳŘȅ ŀǎ ǘƘŜȅ ŦƻǊƳŜŘ ǇŀǊǘ ƻŦ ŀ ǇǊŜǾƛƻǳǎ 

study ς ΨhǇǘƛƻƴǎ ŦƻǊ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ ŀǘ ǘƘŜ tƻǊǘ ƻŦ 5ƻǾŜǊΩΣ ǿƘŜǊŜ ǘƘŜȅ ǿŜǊŜ ǎƘƻǿƴ ƴƻǘ ǘƻ ōŜ ǾƛŀōƭŜ ŀǘ ǘƘŜ tƻǊǘ 

of Dover. Refer to appendix 6. 

 

This study has been prepared on the basis of a high level strategy / over-view as opposed to a full detailed 

analysis. 

Improving Energy 

Efficiency on 

Existing Building 
Stock  
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The energy demand of the port is considerable, and consideration should be given to where and how the energy 
is used. Much of the existing building stock including their building services installations are over 15 years old and 
as such are not as energy efficient as modern buildings.  
 
The Port of Dover currently, has an on-going programme for the replacement of old, energy inefficient plant 
which has resulted in a 5% reduction in energy use year on year. This programme will continue year on year to 
further reduce the energy usage.  
 
This section of the study highlights the areas where improvements are already being made and suggests further 

areas for consideration where useful energy savings can be made.  

 

Lighting  
The l ighting load is a reasonable proportion of the electrical demand within the port; therefore, this makes lighting and important factor 
for consideration when reducing energy usage. Due to the nature and operation of the port the lighting is  on wi thin the bui ldings for a 
majority of the day and night. The external l ighting around the port is also on from sun set to sun rise, for operational and safety reasons.  

 

General Building Lighting  

The port buildings have a mixture of different lighting with varying lamp sources, mainly, fluorescent (T12, T8 and T5) and tungsten halogen 
(warehouses and sheds). The control  gear wi thin these luminai res is  a mixture of a swi tch s tart and electronic high frequency.  

 

The Port of dover have carried out a number of feasibility s tudies with regard to replacing building l ighting and have already replaced/ 

upgraded some of the old fluorescent luminaires wi th newer T5 al ternatives or LED.  

T12 fluorescent lamps are very inefficient compared to more modern T8 and T5 alternatives. T12 lamps are becoming increasingly difficul t 

to source as they were withdrawn from 1 April 2012 and are no longer manufactured, therefore are now obsolete. The capi ta l  cost of 
obtaining the lamps is  a lso increasing, due to lack of avai labi l i ty. The higher output vers ions can be up to £15 per lamp.  

The control gear within the luminaire is also an important factor as electronic high frequency control gear uses 15-20% less energy than  
switch s tart control  gear.  

As comparison, a single bare battern luminaire with an 85W T12 1800mm long fluorescent lamp wi th swi tch s tart control  gear (only 
available for this type of lamp) will provide an output of 6400 lumens, has a rated li fe of 20,000 hours and wi l l  use 72W of energy.   An 

equivalent bare batten luminaire in fluorescent T5 would be a 2 x 35W T5 1500mm long fluorescent lamp with high frequency control  gear 
providing an output of 6600 lumens, a rated l i fe of 20,000 hours and wi l l  use 72W of energy.  
 

The T5 option provides an energy saving of approx. 30% over the T12 equivalent and will pay back in 2-3 years 

 

A majority of the buildings have luminaires with fluorescent T12 or T8 lamps with a mixture of switch Start and High frequency control gear. 

 

The previous example demonstrates that changing older fluorescent T12 luminaires to more modern T5 luminaires with high frequency 

control  gear will generate significant energy savings. 

 

A further option available would be changing from fluorescent lamps to LED. 

 

LED technology for lighting has moved on significantly in the past few years, the LEDs are more reliable, more efficient and more cost 

effective.   

 

Al though LED luminaires are typically 20-25% more expensive than other lamp sources, their energy consumption is less.  The payback 

would need to be considered on an individual case basis.  Another consideration, not related to energy, is maintenance cost.  Typically a 

modern fluorescent lamp has a rated life of 20,000 - 25,000 hours, where LED sources have a rated l ife of 50,000 ς 70,000 hours, therefore, 

the cost of lamp changes is also reduced as in the lifetime of the LED a fluorescent lamp will have to be changed 2 or possibly 3 times. 

 

Taking the example above: 

 

An equivalent LED luminaire with an output of 6400 lumens will use 62W of energy, with a rated life of 50,000 hours. This will provide an 

energy saving of approx. 40% over the T12 equivalent and will pay back in 4 - 5 years, due to the higher capital cost of the LED luminaire. 
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As wi th the previous work, the Port of Dover have undertaken, a feasibility s tudy would need to be carried out for each individual case, to 

identify which option would yield the most energy saving and which option is most financially viable, considering the payback period and 

the expected life of the building.  

 

Bui ldings such as the import Freight Shed, which has a large quantity of T12 Fluorescent Luminaires with Switch start control gear should be 

considered for upgrade, especially as the lights are on 24 hours a day and lamps are becoming increasingly more difficult to obtain. 

 
Although ideally replacement of luminaires for more efficient ones is best considered at asset replacement s tage, to minimise the payback 

period, each building should be evaluated on a case by case basis, as significant energy savings can be made, with good payback periods.  

There are many more building within the Eastern and Western docks, where upgrading the existing lighting will generate significant energy 

savings. For any new build buildings at the Port of Dover high efficiency luminaires with LED light sources should be considered and utilised 

where possible. 

External Lighting  
 
The Port of Dover has already replaced/upgraded the main High Mast l ighting within the Eastern and Western Docks, which has given an 

energy saving of around 50% compared to the previous high mast installation. 

 

The port however, still has a large quantity of external lighting, most of which is currently a tungsten style lamp source (SON or Metal 

Hal ide).  These use a large quantity of energy and are on from dusk till dawn all year round.   

 

Replacing these with LED luminaires will produce significant energy savings. Another consideration, not related to energy, is maintenance 

cost.  As advised above LED technology has a much increased life, therefore, the requirement for lamp changes using high level access 

equipment is reduced. 

 

The continued use of photocells and time clocks will ensure that  the length of time that individual luminaires are operational is minimised. 

 

There are lamp columns within the docks that are listed or are of historic interest, it may not be possible, to replace these, however, i t may 

be possible to refurbish these luminaires and change the lamp source to LED.  Al though it may be technically possible to achieve this it may 

not be financially viable.  

 

A feasibility s tudy would need to be carried out for each individual case, to identify the financial viability of the scheme, considering the 

payback period. 

 

Generally, replacement of external l ighting columns for more efficient luminaires would be best considered at asset replacement stage, to 

minimise the payback period. 

 

For any new external lighting, such as required for the DWDR project, LED external lighting should be installed to minimise the energy use. 

 

Lighting Control  

 
The control of the lighting is also an important factor as conventional manual switching within buildings uses far more energy as typically 

the l ighting is switched on in the morning and is left on all day, whether i t is required or not. 

 

Within the port most of the l ighting is manually switched with l imited automatic control, therefore there is the potential for l ighting to be 

left on for periods of time when areas are unoccupied, which is wasted energy. 

 

Control  such as manual on absence off in occupied areas would be a solution to this and will yield energy savings, as when the room/area is 

unoccupied the lights will automatically turn off via PIR or microwave sensors and will require the switch to be pressed to turn the lights 

back on. 

 

Further energy savings can be achieved by automatically dimming luminaires dependant on the available daylight within a space.  The 

extent of saving will be dependent on the size of room and amount of available daylight.  Maximum energy savings will be achieved through 

having every luminaire dimmable, however, this will have a high payback period.  As a balance between cost of luminaires and energy 

saving i t would not be unreasonable to have window row dimming only, making the payback much lower. 
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In areas which have short term occupancy such as toilets, automatic on/off occupancy control should be considered, although this will not 

necessarily yield as much energy saving as the option above,  it will be more user friendly for occupants. 

 

The installation of l ighting controls is most sensibly implemented at the time of luminaire replacement (due to the cost of adapting the 

wiring); however, this would need to be reviewed on a case by case basis, as some areas such as toilets or occasional use rooms may 

payback quicker as a standalone entity. 

 

With any l ighting control systems the commissioning of the system is key to achieving energy savings.  Each of the programme parameters 

needs to be reviewed and set according to the room use/occupancy.  Poor commissioning of the system will result in low energy saving and 

in some cases poor user perception of the system. As a strategy the systems should be commissioned at the time of installation and then 

reviewed 6-12 months after installation and re-commissioned if required. 

 

Lighting control would be required within new build commercial buildings at the Port of Dover l ighting to be compliant wi th Building 

Regulations Part L. A strategy s imilar to that described above would need to be implemented within any designs for new buildings 

 

Power Factor Correction  
 
In an electric power system, a load with a low power factor draws more current than a load with a high power factor for the same amount 

of useful power transferred. The higher currents increase the energy lost in the distribution system.  This is wasted energy; therefore a high 

power factor is generally desirable to reduce transmission losses and improve voltage regulation at the load. 

 

Linear loads with low power factor (such as induction motors) can be corrected with a passive network of capacitors or inductors. Non-

l inear loads, such as rectifiers, distort the current drawn from the system. In such cases, active or passive power factor correction may be 

used to counteract the distortion and raise the power factor.  

 

As the Eastern Docks and Western docks have separate electrical infrastructure, we have reviewed them separately. 

 
Eastern Docks  
 

The Eastern Docks has already had power factor correction installed on the cargo terminal LV switchpanels and the Terminal Control LV 

switchpanel.  The corrected power factor of the supplies is approx. 0.97, which is acceptable.   

 

In reviewing the metering information for the other LV switch panels and supplies around the Eastern Docks, the power factor generally was 

good between 0.95 and 0.98. 

 

However, the power factor on the LV switchpanel supplying the Reefer socket outlets for the refrigerated containers has a very poor power 

factor.  At worst it was recorded at 0.6.  The load on this switchpanel is a variable fluctuating load, (mainly due to the quantity of containers 

plugged in at any one time), however, adding power factor correction to this LV switchpanel will increase the efficiency of the power being 

used.  

 

Western Docks  
 

The Western Docks has no power factor correction installed at any of the LV switchpanels. 

 

In reviewing the metering information for the LV switchpanels and supplies around the Western Docks, the power factor generally was good 

between 0.95 and 0.98. 

 

Therefore, at present there appears to be no requirement for power factor correction within the Western Docks. 

 

Power Factor correction will be considered during the DWDR project as a quantity of Reefer sockets are likely to be installed for refrigerated 

containers and as observed from the Eastern Docks these supplies tend to have a low power factor. 
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Building Fabric  
 
LƳǇǊƻǾƛƴƎ ǘƘŜ ƛƴǎǳƭŀǘƛƻƴ ƭŜǾŜƭǎ ƛƴ ǘƘŜ ōǳƛƭŘƛƴƎ ŦŀōǊƛŎΩǎ ƛǎ ŀƴ ŜŦŦŜŎǘƛǾŜ ǿŀȅ ǘƻ ǊŜŘǳŎŜ ƘŜŀǘ ƭƻǎǎ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ǊŜŘǳŎŜ ǎǇŀŎŜ Ƙeating loads. 

Much of the existing building stock is over 15 ς 20 years old and as such is not as energy efficient as modern buildings. However, upgrading 

the insulation levels is not necessarily practical/or cost effective within existing buildings. 

 

Upgrading the façade of an existing building is typically not practical and the cost of carrying out the work typically far outweighs the energy 

saving that will be achieved.  However, if some of the older existing buildings have unfilled external cavity walls.  Filling the cavity with loose 

fi l l insulation will make a significant difference.  The U value of the wall is likely to improve by 15%.  

 

Insulating floors in existing buildings is also very di fficult and not practical. 

 

Upgrading the roof is a more straightforward element to upgrade.  Dependant on the roof structure insulation can be added/upgraded.  

With pi tched roofs, with a roof void, glass mineral wool insulation can be easily installed within the void, either as an addition to what is 

a l ready there or a complete new installation. Typically 200mm of glass mineral wool rolled insulation has a U value of 0.18 W/m2k, 

dependant on age of building this could provide up to a 20% improvement.  This is a very cost effective way of saving energy, as the 

installation cost is low and can be carried out at any time.  If the buildings have flat roofs upgrading the insulation level can be achieved by 

stripping off the existing roof covering and insulation and installing new. 

 

Upgrading windows is also a fairly s traight forward element to upgrade/replace. Existing single or old double glazed windows can be 

replaced with modern standard double glazing or triple glazing. This could make a significant difference as the glazing has typically been the 

least thermally efficient fabric within the building. 

 

The U values of the typical types of windows are detailed below: 

 

Single glazing - 5 W/m2k 

Double glazing (15 years old) - 2.5 W/m2k 

Double glazing (Current) - 1.6 W/m2k 

Triple glazing twice - 1.2 W/m2k 

 

As can be seen above the difference in U value makes i t worthwhile considering changing the windows.  Triple glazing is typical twice as 

expensive as modern double glazing and although the U value is better than double glazing, the cost is currently prohibitive, compared to 

the energy saving made. 

 

In certa in ci rcumstances it may not be possible to change single glazed panels for modern double glazed units due to the historic 

characteristics of the building. In this case another option is to add secondary glazing behind the existing windows. Secondary glazing is 

a lmost as effective as double glazing in reducing heat loss but does not change the external character of the building 

 

The upgrade works detailed above should all be considered at asset replacement stage or when new buildings/re-organisation works are 

planned, as the cost of upgrade/replacement is likely to outweigh the cost of the energy saving. 

 

When planning new buildings, the U values of the buildings should be carefully considered with regard to energy. Al though Building 

Regulations Part L s tipulates minimum U value standards, for energy efficiency a consideration should be to improve the fabric U values by 

20-50% to s ignificantly reduce the energy being used within the building. 

 

Heat Recovery Ventilation Systems  
 
Mechanical ventilation systems can be fitted with a variety of heat recovery devices that provide pre-heating of intake air, leading to a 

reduction of building energy use. 

Typical heat recovery systems used in ventilation systems are l isted below with their percentage efficiencies: 

¶ Run-around coils ς 45 to 55% 
¶ Thermal wheels ς 70 to 80% 

¶ Plate heat exchangers ς 60 to 70% 
Heat pipes have not been considered as these are rarely used in the UK. 
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hŦ ǘƘŜ ŀōƻǾŜ ǎȅǎǘŜƳ ǘȅǇŜǎΣ ƻƴƭȅ ǘƘŜ Ψwǳƴ-ŀǊƻǳƴŘΩ Ŏƻƛƭ ƛǎ ƭƛƪŜƭȅ ǘƻ ǇǊƻve practical for retro-fitting into existing ventilation systems, as, for the 

other systems the intake and exhaust ducts need to be co-located. 

 

Typical capital cost per installation: 

¶ Run-around coils ς £5,000 to £7,000 
¶ Thermal wheels ς £7,000 - £9,000 

¶ Plate heat exchangers ς £6,000 - £8,000 
 

Typical building thermal energy saving per installation: 

¶ Run-around coils ς 10% 
¶ Thermal wheels ς 10 to 20% 

¶ Plate heat exchangers ς 10 to 20% 
 

Typical payback periods: 

¶ Run-around coils ς  2 to 10 years 

¶ Thermal wheels ς  5 to 12 years  

¶ Plate heat exchangers ς 5 to 12 years 
 

The above data is taken from Carbon Trust information based on a building of 2500 m
2
 wi th up to 250 occupants. None of the buildings at 

Port of Dover are either this size or have this number of occupants. The efficiencies and typical percentage thermal energy savings will hold 

true but the installation costs will be lower. However as the actual energy saved in kWh/year will be lower the payback periods will likely be 

towards the longer periods shown. 

 

Several of the larger buildings at The Port of Dover do currently have heat recovery systems installed in the ventilation systems. There are a 

number of buildings e.g. Passenger Services buildings in the Eastern docks, where heat recovery can be retrofitted and will provide energy 

savings. 

 

 
Building Services HVAC Plant  
 

The methods described below are technologies or means available, which can be retrofitted to the Heating, Ventilation and Air-Condition 

(HVAC) plant to reduce energy consumption. The methods described below are only those that will prove cost effective for retro-fitting to 

the current installation. The subsequent section below describes systems that can be used when existing plant needs to be replaced. 

 

Retro-fit Technologies: 

 

a. Fit inverters to fans and pumps and adjust commissioning valves / dampers to reduce system resistance so reduce energy 

consumption. 
b. Ensure AHU filters are clean. 
c. Change AHU main filters for low pressure drop units. 
d. Use of occupancy dependent ventilation control i.e. mechanical ventilation system controlled by air quality so that the system 

only runs i f occupancy is detected and then only to a level to maintain air quality to an acceptable level e.g. 1500ppm. 

e. Heat recovery units e.g. run-around coils 
 

Replacement Technologies: 

 

f. Replace plant e.g. chiller units and boilers so more closely match building load so plant is operating closer to peak efficiency. This 

may also include modularising plant to make this achievable e.g. 3 No. boiler instead of 1 No. so that under normal load 1 no. 
boi ler is off, 1 No. is at full load (and efficiency) and 1 No. boiler is modulating. 

g. Change from mechanical ventilation to natural ventilation where practical. 
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Building Energy Management Systems 
 

Use of Building Energy Management Systems (BEMS) either on a building by building basis or a site-wide basis to monitor and control 

energy use through control of HVAC and electrical installations. 
 

Port of Dover has a BEMS which monitors most of the buildings at the port. It does not, however, have the ability to change set points or 

control  HVAC systems in all these buildings. Therefore, extending the system to all buildings and, upgrading to a llow full control, will lead to 
energy savings. These energy savings will result from controlling plant to gain maximum efficiency, reducing room temperatures to match 

comfort levels, early notification of plant malfunctions / running outside normal parameters. 

Rationalisation of Electrical Distribution Network 
 

To enable an energy centre to provide electricity to the Port of Dover the electrical distribution network would have to be rationalised. 
 

The Eastern Docks has a consolidated single point of supply from the electricity authority, feeding a private HV network around the Eastern 

dock, making i t easier to manage the demand and load across the site and to introduce electricity generated from an energy centre. 
 

This  is not the case with the Western Docks. There are eight individual substations on the electricity authority network, which supply the 

various loads around the Western Docks area.  These are fed from 2 separate electricity authority HV rings (Refer to appendix 1). This 
makes the management of demand and load around the site much more difficult.  It also makes it more difficult to consider any large scale 
on s i te electricity generation, as the load on each of the sub stations will fluctuate and any excess energy generated on any particular 

substation, would have to be exported rather than being utilised by other demands on the site.  
 

The DWDR project will increase the electricity demand at the Western Docks and the locations of where the load is utilised. During the 
early phases of the DWDR project rationalisation and reorganisation of supplies will need to occur, to enable the electrical demand of the 
scheme to be met.  Therefore, it would be sensible, at this time, to consider the rationalisation with a view to connecting an energy centre 

to the network in the future. 
 

The Eastern Docks currently has approx. 2.2MVA of spare capacity and this will increase to nearer 3MVA upon completion of Stage 1a of 
the DWDR project, as services that are currently based at the Eastern Docks are moving over to the Western docks; therefore the load on 
the Eastern Docks will reduce. 

 
This  spare capacity cannot be transferred by the statutory authority from the Eastern to Western Docks as the supplies are on a separate 
parts  of the electricity authority network. 

 
However, it is possible to extend the Eastern Docks private 11kV HV ring, to the Western Docks, to provide additional load at the Western 
Docks. There are existing ducts which run from the Eastern Docks to the start of Marine Parade. These ducts can be extended along Marine 
Parade to join the Eastern and Western Docks, to enable the HV cables to be installedΦ  Lƴ ŎǊŜŀǘƛƴƎ ǘƘƛǎ άƭƛƴƪέ ōŜǘǿŜŜƴ ǘƘŜ ²ŜǎǘŜǊƴ ŀƴŘ 

Eastern Docks i t will make it easier to manage the demand and load across the Port as a whole.  It will also mean that any energy generated 
from a future energy centre can be utilised within the Eastern and Western Docks. 

 
Within phase 1a of the DWDR project, due to the road re-alignment works at Union Street, the Tarmac Roadstone sub station will have to 
be relocated, to a llow for the re-aligned works. The current location of the existing Hoverport sub-station is a lso not practical for the new 

scheme.  Therefore it is proposed to consolidate the Hoverport, Clock tower and Tarmac Roadstone sub stations into a single substation in 
a s ingle location, as these are on the same electricity authority 11kV HV ring. The capacity of the new sub-station will be approx. 1.6MVA 
(subject to confirmation from the electricity authority).  This will make it easier to manage the Load and will reduce maintenance and 

standing charge costs. 
 

Within Phase 2 of the project a lthough the sub stations on the south side of the Western Docks have spare load capacity, they are not in a 

satisfactory location to supply the new load. Al l of the sub stations on the south s ide of the Western Docks are on the same HV ring, 
therefore the proposal is to install a new sub-station (located in the vicinity of A20/Union street junction) off of the existing 11 kV HV ring 

and rationalise the sub stations around the Western Docks (This proposal is subject to agreement from the Statutory Authority) 

 
As sub stations on the south side of the Western Dock are on the same electricity authority HV ring, i t would be possible to adapt the 
statutory authority HV network to provide a single point of supply, and then re configure the existing sub stations so that the network to 
the Western Docks can become a private HV network.   

 
With the extension of the private HV network from the Eastern Docks, the two private networks can be linked, to provide security of supply 
and resilience to essential services for both the Eastern and Western Docks.  This will also enable a central energy centre that could supply 
the load to both Eastern and Western Docks. 
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Energy Centres 
 

This section of the study looks at the use of Energy Centres in three scenarios at the Port of Dover. This section will discuss the use of 

tradi tional technologies for the production of heat and electricity as well as opportunities for the use of alternative sources of energy. 

 

Energy Centres 
 

Energy Centres are bespoke plant rooms designed to supply energy to buildings via district / network schemes and using a combination of 
tradi tional and sustainable technologies. The use of Energy centres allows: 

¶ More efficient use of plant than distributed systems. 

¶ Reduced installed plant capacity.  

¶ Energy to be supplied more efficiently through higher plant operating efficiencies. 

¶ Enhanced opportunities for low or zero carbon (LZC) technologies 

¶ Lower (energy) standing losses. 

¶ Lower energy use. 

¶ Lower CO2 emissions. 

¶ Future proof energy supplies. 
 

Energy Centres typically comprise the following plant: 

¶ Boi lers (usually a combination of gas fired and Biomass) 

¶ Thermal Stores 

¶ Combined Heat and Power (CHP) units  

¶ Electrical Sub- station 

¶ LV Switchgear 
 

They occasionally include district cooling, either in the form of vapour compression chiller units powered from the grid or CHP units or, 
absorption chillers utilising the thermal energy from the CHP unit. 

 
The CHP uni ts are normally sized so that they run for the maximum number of hours per year and at as close to their maximum capacity as 
ǇƻǎǎƛōƭŜ ǎƻ ŀǎ ǘƻ ŀŎƘƛŜǾŜ ǘƘŜ ƳŀȄƛƳǳƳ ŜŦŦƛŎƛŜƴŎȅΦ ¢ƻ ŀŎƘƛŜǾŜ ǘƘƛǎΣ ǘƘŜ /ItΩǎ Ψ.ŀǎŜ ƭƻŀŘΩ ƛǎ ƴƻǊƳŀƭƭȅ ǘŀƪŜƴ ŀǎ ǘƘŜ 5ƻƳŜǎǘƛŎ Iƻt Water 
demand as this is the lowest thermal demand at any point in the operating year. Sizing it larger than this will necessitate rejecting heat to 
atmosphere for part of the year resulting in loss of efficiency. 

 
The electrical power is distributed around the site via the electricity distribution network feeding to local sub-stations or direct to buildings. 

 
An advantage of Energy centres is that they can be built in modular form so that their capacity can be increased as the site develops. This 
a l lows the initial installation to match the required capacity, thereby reducing initial capital expenditure and getting maximum efficiency 

from the plant. As a s ite develops and further buildings are built the energy centre can have additional plant added to cater for the 
increased load. 

 
Energy savings from Energy Centres are mainly attributed to savings from thermal energy production, which is a low cost by-product of 
electricity generation. Typically these savings are in the region of 15 to 20%, although can be as high as 35 to 40% depending on plant 

configuration and development mix.  
 

The Port of Dover has a number of features that lends i tself for consideration of an energy centre: 

¶ A compact site(s) with a number of buildings requiring power and heat. 

¶ 24 hour operation giving a large number of operating hours (increases overall plant efficiency). 

¶ The ability to realise s ignificant energy savings. 
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Eastern Docks Energy Centre 
 

The current energy demand at the Eastern Docks, assessed from utility bills, is: 

¶ Electricity = 13,187,000 kWh per year 

¶ Thermal via Oil  = 2,424,822 kWh per year (243,187 l itres) 
 

This  comprises the following: 

¶ Estimated Maximum Demand (Electrical) = 2.2MVA 

¶ Average Demand = 1.4MVA 

¶ Minimum Demand = 0.95MVA 

¶ *Installed Thermal Capacity = 610kW 

¶ Estimated heating (Heat pumps + direct electric) = 2239kWt 

¶ Estimated Domestic Hot Water load (electric) = 248kWt 

¶ Estimated Cooling load (via VRF) = 1550kWt 
 

*Wet heating systems 

The electrical demand figures above are the total values for the Eastern docks ie includes electric heating and domestic hot water services 
(DHWS). 

As can be seen from the above there is very l ittle thermal load that is not derived from electricity. Therefore, any Energy Centre for the 

ŎǳǊǊŜƴǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƻŦ ǘƘŜ 9ŀǎǘŜǊƴ 5ƻŎƪǎ ǿƻǳƭŘ ƴƻǘ ōŜ ǾƛŀōƭŜ ŀǎ ǘƘŜ ΨǿŜǘΩ ǘƘŜǊƳŀƭ ƭƻŀŘ ƛǎ ǘƻƻ ǎƳŀƭƭ ǘƻ ƧǳǎǘƛŦȅ ǘƘŜ Ŏƻǎǘ ƻŦ the distribution 
mains infrastructure and the build cost. 

There are a number of other serious draw-backs at the Eastern Docks which makes the siting of an energy centre here currently unviable: 

¶ There is no gas supply to the site. A large proportion of the thermal energy and running of the CHP unit(s) for energy 
centres, is via gas. This is mainly due to the low fuel cost. A proportion of the thermal energy can be provided from 
Biomass or other renewable source. 

¶ Distribution mains will need to be installed around the docks. This will cause major disruption to traffic flow and port 
operation. 

¶ Most of the buildings will need their heating, DHW and Cooling installations replacing for wet systems, as the bulk of the 
thermal load is direct electric. This would be major additional capital cost and disruption to the port operation. 

 

If the existing building stock were to be refurbished and fitted with wet heating, DHW and, cooling systems in the future then i t may, in the 
longer term, be viable to build an energy centre. 
 
Ini tial s tudies estimate that to support the Eastern Docks any future Energy Centre would likely comprise the following plant (capacities are 
estimates only based on current building demands): 

¶ 3 No. Boi lers  - 500kW 

¶ Thermal Stores 
¶ 1 No. 1000kW CHP uni ts  

¶ 1 No. 800kW Absorption Chiller Unit 
¶ 1 No. 700kW Water-cooled Chiller Unit (Seawater) 
¶ 1.0MVA Electrical Sub- station 

¶ LV Switchgear 
 
Space would have to be found in the Eastern docks for the building of an Energy Centre and this would conflict with the recent strategies 
(TMI project) to remove buildings from the s ite to facilitate improved vehicle movements. 
 
To compensate for no grid supplied gas, gas could be produced on s ite from anaerobic digestion plant (Refer to Appendix 3 ς Other 
Al ternative Energy Sources) to power a 1000kW CHP unit. 

 
Based on information available for Energy Centres built to date, the cost of building an energy centre is between £500K per MW of energy 
for large centres and £1.5M per MW for smaller schemes. 

 
An Energy Centre for Eastern Docks will be relatively small therefore the cost will tend to be towards the £1.0M to £1.5M/MW. 

 
Based on these assumptions and figures, at approximately 5MW of energy capacity, the centre would cost between £5M and £7.5M 
(excluding provision of new gas mains from the grid or an anaerobic digestion plant and; cost of infrastructure distribution mains and 

ōǳƛƭŘŜǊΩǎ ǿƻǊƪǎύΦ  
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Energy savings from Energy Centres are mainly attributed to savings from thermal energy production. Typically these savings are in the 

region of 15 to 20%, although can be as high as 35 to 40% depending on plant configuration and development mix.  
 

Estimated energy demands from an energy centre for Eastern Docks are approximately: 

¶ Thermal= 12,750,000kWh per year  
¶ Electricity = 4,785,000kWh per year 

 
Therefore, assuming an Energy centre for the Eastern Docks would realise between 15 to 20% savings on thermal energy this amounts to 
approximately: 

¶ 1,912,500 kWh per year  
 
The typical cost of energy from an energy centre is currently 4.0p/kWh therefore the annual energy cost saving would be approximately: 

¶ Thermal = £76,500. 
¶ Electricity = £358,875 

 
Unfortunately due to i ts commercially sensitive nature, it is difficult to obtain any meaningful data on operating / running costs for Energy 

Centres. Without this information i t is difficult to make an accurate assessment on pay-back periods. 

 

 
 

Western Docks Energy Centre 
 
The current energy demand at the Western, assessed from utility bills, is: 

¶ Electricity = 2,600,000 kWh per year 

¶ Thermal via gas = 1,914,816 kWh per year 
 

This  comprises the following: 

¶ Measured Maximum Demand (Electrical) = 800kVA 
¶ Installed Thermal Capacity = 1740kW 

 
Most of the load for the Western Docks is at the Cruise Terminals and Lord Warden House. Al though Lord Warden House provides a steady 

and daily load it makes up only about 25% of the load. The Cruise Terminals make up most of the remaining load. However, the Cruise 
terminals have a sporadic use being in operation for only 2 to 3 days per week during the summer and very infrequently during the winter. 
Without a steady, consistent load an Energy Centre for the Western Docks, in their current configuration is not viable. 

 

With the development of the Dover Western Docks Revival programme which is likely to include private development opportunities for a 

Marina with leisure / residential facilities and also, a Distribution Hub comprising office buildings and warehousing, an Energy Centre is 
l ikely to become a viable proposition. This may be in the form of a Developer funded enterprise with an energy supplier or as joint venture 
between DHB and an energy supplier. 

 
The Estimated energy demand for the Western Docks including DWDR phases is: 

¶ Estimated Maximum annual Usage (Electricity) = 18,910,000kWh per year 

¶ Estimated Maximum Thermal annual Usage = 13,358,800kWh per year 
¶ Estimated Maximum Demand (Electricity) = 5500kW 

¶ Estimated Thermal Installed Capacity = 3750kW 
 

To support the Western Docks in a future configuration an Energy Centre would likely comprise the following plant (capacities are estimates 
only based on current building demands): 

¶ 5 No. Boi lers  - 500kW 

¶ Thermal Stores 
¶ 1 No. 1200kW CHP uni t  

¶ 1 No. 800kW Absorption Chiller Unit 

¶ 3 No. 700kW Water-cooled Chiller Unit (Seawater) 
¶ 1.2MVA Electrical Sub- station* 

¶ LV Switchgear 
*Remainder of electrical supply from the grid. 

 
There will be space available to build an Energy Centre on the areas put aside for private development. 
 

However, there are a number of serious draw-backs at the Western Docks which makes the siting of an energy centre here currently 
unviable: 

¶ There is only a small consistent load available. 
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¶ There is no route from the DWDR site to the Cruise terminal site for running the Distribution mains. 
 

Based on information available for Energy Centres built to date, the cost of building an energy centre is between £500K per MW of energy 
for large centres and £1.5M per MW for smaller schemes. 
 

An Energy Centre for Western Docks will be relatively medium sized and therefore the cost will tend to be towards the £0.7M to 
£1.0M/MW. 

 
Based on these assumptions and figures, at approximately 8MW of energy capacity, the centre would cost between £5.6M and £8.0M 
όŜȄŎƭǳŘƛƴƎ Ŏƻǎǘ ŦƻǊ ǘƘŜ ǇǊƻǾƛǎƛƻƴ ƻŦ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŘƛǎǘǊƛōǳǘƛƻƴ Ƴŀƛƴǎ ŀƴŘ ōǳƛƭŘŜǊΩǎ ǿƻǊƪǎύΦ  

 
Energy savings from Energy Centres are mainly attributed to savings from thermal energy production. Typically these savings are in the 
region of 15 to 20%, although can be as high as 35 to 40% depending on plant configuration and development mix.  
 
Estimated energy demands from an energy centre for Western Docks are approximately: 

¶ Thermal= 13,358,800kWh per year  
¶ Electricity = 18,910,000kWh per year 

 
Therefore, assuming an Energy centre for the Western Docks would realise between 15 to 20% savings on thermal energy this amounts to 
approximately: 

¶ 2,003,820 kWh per year  
 

The typical cost of energy from an energy centre is currently 4.0p/kWh therefore the annual energy cost saving would be approximately: 
¶ Thermal = £80,153. 

¶ Electricity = £1,418,250 
 

Unfortunately due to i ts commercially sensitive nature, it is difficult to obtain any meaningful data on operating / running costs for Energy 

Centres. Without this information i t is difficult to make an accurate assessment on pay-back periods. 
 
From studies carried out by Arup Group Ltd. for the Department of Energy and Cl imate /ƘŀƴƎŜ άwŜǾƛŜǿ ƻŦ ǘƘŜ ƎŜƴŜǊŀǘƛƻƴ Ŏƻǎǘǎ ŀƴŘ 
ŘŜǇƭƻȅƳŜƴǘ ǇƻǘŜƴǘƛŀƭ ƻŦ ǊŜƴŜǿŀōƭŜ ŜƭŜŎǘǊƛŎƛǘȅ ǘŜŎƘƴƻƭƻƎƛŜǎ ƛƴ ǘƘŜ ¦YέΣ ƛǘ ƛǎ ǇƻǎǎƛōƭŜ ǘƻ ƎŜǘ ŜǎǘƛƳŀǘŜǎ ƻŦ ƻǇŜǊŀǘƛƴƎ ŎƻǎǘǎΦ ¢Ƙese are used in 
this  study to make predictions for payback periods on an Energy Centre at Port of Dover. 

 
Based on an 8MW Energy Centre for a future Energy Centre at Western Docks, including the private developer stages, as discussed above 
an estimate of payback is made below. 

 
From the above the capital cost from an Energy Centre will be in the region of £5M to £7.5 M 

 
CǊƻƳ !ǊǳǇΩǎ ǎǘǳŘȅ ǊŜǇƻǊǘ ƻǇŜǊŀǘƛƴƎ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ όhϧaύ Ŏƻǎǘǎ ŀǊŜ ŜǎǘƛƳŀǘŜŘ ǘƻ ōŜ ϻмплΣллл ǇŜǊ a² ƻŦ ŎŀǇŀŎƛǘȅΦ 
 

Therefore O&M cost estimate = £140,000 x 8MW = £1,120,000 per year. 
 
From experience of recent Energy Centre schemes within the UK the Owner / Operators have found it necessary to enter into energy / lease 
ŀƎǊŜŜƳŜƴǘǎ ƻŦ нл ǘƻ нрҌ ȅŜŀǊǎ ƛƴ ƻǊŘŜǊ ǘƻ ǊŜŎƻǳǇ ǘƘŜ ōǳƛƭŘ ŀƴŘ ƻǇŜǊŀǘƛƴƎ Ŏƻǎǘǎ όǎŜŜ ǎŜŎǘƛƻƴ Ψ.ǳƛƭŘΣ hǿƴΣ hǇŜǊŀǘŜΣ ¢ǊŀƴǎŦŜǊ ό.hh¢ύ {ŎƘŜƳŜΩ 
below). 
 
Therefore this should be considered as the payback period. 
 

Build, Own, Operate, Transfer (BOOT) Scheme 
 

The cost of building and operating an Energy Centre at the Port of Dover, as can be seen from the foregoing, will be considerable, in the 
region of £8M to build and £700K per year to operate. 

With major infrastructure projects it is common to seek a venture with a third party who will contract to build the facility and then either: 

¶ Lease the facility back to the Port of Dover for an agreed number of years (Port of Dover would then operate the facility). 

¶ Own and operate the facility, selling the energy to Port of Dover and possibly other local developments. 

¶ Own and operate the facility, selling the energy to Port of Dover and possibly other local developments, before 
transferring the facility to Port of Dover ownership after an agreed number of years. 
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The thi rd party will fund the building of the energy centre at their expense and recoup their outlay through an agreed rental for the facility 

or by selling the energy to Port of Dover at an agreed price for an agreed period, usually long term (20 to 25 years). During the term energy 

price increases are allowed, in accordance with agreed formula, which are also regulated by legislation. 

These schemes offer the following advantages: 

¶ The Port of Dover would not have to find the initial capital cost to build the Energy Centre  

¶ The Port of Dover would not have to find the staff to operate i t. 

¶ The Port of Dover does not have the responsibility of maintaining the facility. 

¶ The Port of Dover would be purchasing Energy at a lower cost than it is currently. 

 

These schemes can have the following disadvantages: 

¶ When the facility is transferred back major investment could be required to replace plant i tems. 

¶ The cost of the facility is paid back over 20 to 25 years as opposed to the entire life of the facility. 
 

 

 

De-Centralised Low and Zero Carbon Technologies 

 
This  section of the feasibility s tudy looks at the use of Low and Zero Low Carbon technologies (LZC) for the Port of Dover. 
 

A repoǊǘΣ ΨhǇǘƛƻƴǎ ŦƻǊ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ ŀǘ ǘƘŜ tƻǊǘ ƻŦ 5ƻǾŜǊΩΣ ŘŜǎŎǊƛōƛƴƎ [½/ ǘŜŎƘƴƻƭƻƎƛŜǎ ƻǇǘƛƻƴǎ ŦƻǊ ǘƘŜ tƻǊǘ ƻŦ 5ƻǾŜǊ Ƙŀǎ ǇǊŜǾƛƻusly been 
wri tten (refer to Appendix 6) and much of i t still holds true today.  
 

This  section expands on those technologies identified as viable for use at Port of Dover in the previous report and describes other 
technologies not considered at the time. 
 

Al l  the systems described within this section will provide energy savings and give a reduction in the Ports carbon footprint. However,  
further assessment will be required in order to understand whether the [ayback periods involved will prove viable for the Port of Dover. 

 
The following Low and Zero Carbon Technologies have been considered: 

¶ Wind Turbines 

¶ Solar Photovoltaic 
¶ Ground Source Heat Pumps 

¶ Air Source Heat Pumps 
¶ Sea Water Cooling 

¶ Adiabatic (Evaporative) Cooling 
¶ Solar Energy ς Solar Thermal 
¶ Biomass 

 
¢ƘŜ ŦƻƭƭƻǿƛƴƎ ΨwŜƴŜǿŀōƭŜ 9ƴŜǊƎȅΩ ǎƻǳǊŎŜǎ κ [½/ ǘŜŎƘƴƻƭƻƎƛŜǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ǘƘŜ Ƴƻǎǘ ǇǊŀŎǘƛŎŀƭ ŦƻǊ ǘƘŜ tƻǊǘ ƻŦ 5ƻǾŜǊΥ 

¶ Wind Energy 
¶ Solar Energy ς PV 
¶ Solar Energy ς Solar Thermal 

¶ ASHP 

 

Wind Turbines 
 
A description of Wind Turbine systems is given at Appendix 2. 
 

! ǊŜǇƻǊǘ ǘƛǘƭŜŘ άhǇǘƛƻƴǎ ŦƻǊ wŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ ŀǘ ǘƘŜ tƻǊǘ ƻŦ 5ƻǾŜǊέ ǿƛǘƘƛƴ !ǇǇŜƴŘƛȄ с ŎƻƴǎƛŘŜǊǎ ǘƘŜ ǳǎŜ ƻŦ ǿƛƴŘ ǘǳǊōƛƴŜǎ ŀǘ ǘhe Port of 
Dover. 
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¢Ƙƛǎ ǊŜǇƻǊǘ ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ ƻƴƭȅ Ψ[ŀǊƎŜ ǎŎŀƭŜ ²ƛƴŘ ¢ǳǊōƛƴŜǎΩ ŀǊŜ ǾƛŀōƭŜ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ŜƴŜǊƎȅ ƎŜƴŜǊŀǘƛƻƴ ŀƴŘ ǇŀȅōŀŎƪ ǇŜǊƛƻŘΦ It does 
ƘƻǿŜǾŜǊ ŀŘǾƛǎŜ ǘƘŀǘ Ψ[ŀǊƎŜ ǎŎŀƭŜΩ ǿƛƴŘ ǘǳǊōƛƴŜǎ ŀǊŜ ƴƻǘ ǎǳƛǘŀōƭŜ ŦƻǊ ǘƘŜ ǇƻǊǘ ŀǎ ǘƘŜȅ Ŏŀƴ ƛƴǘŜǊŦŜǊŜ ǿƛǘƘ ƻǇŜrational shipping radar. There 

may also be planning consent issues related to such large turbines. 
 
However, smaller scale, HAWT turbines generating in the 15kw range would be suitable to be installed in the port, although the payback on 

these is not as good as larger scale options. 

Photovoltaics 
 
As mentioned within appendix 2 Photovoltaics in the marine environment is not as efficient as in land, however, there is still good potential 
for PV to be uti lised on smaller scales on individual buildings. 
 
At the Eastern Docks, the Passenger Handling Building and Terminal Control building would be suitable for PV panels to be installed on the 
roof.   
 
At the Western Docks the existing Cruise Terminal 1 and 2 buildings would be suitable for PV installations. 
 

Within the DWDR project a number of the buildings may be suitable, however, this will need to be assessed on an individual basis during 
the detailed design. 
 

The overall efficiency of photovoltaic panels in a marine environment is not fully defined and is variable dependant on location, therefore in 
assessing the suitability of PV on the various buildings, it would be advisable to trial a number of different makes/types of panel on a 
bui lding within the port to determine the exact efficiency and inform on the most suitable panels to utilise and the likely payback

Ground Source Heat Pumps (GSHP) 
 
A description of GSHP systems is given at Appendix 2. 
 

There are a number of buildings within the Eastern Docks that are heated by oil fired boilers using Class D gas oil as 
their primary fuel. To increase efficiency, reduce energy costs and carbon emissions these oil fired boilers could be 

replaced with GSHP to reduce energy consumption. 
 
However, a number of factors combine to make the use of GSHP at the Port of Dover less favourable: 

¶ Restricted space available at the Eastern Docks site for sinking boreholes or installing horizontal 
networks, without disrupting Port operations. 

¶ Bui ldings heating systems will need to be changed to utilise low temperature water. 
¶ Due to low operating temperatures GSHP is not suitable to safely generate domestic hot water (DHW). 

This  leads to the necessity for a second system and increased capital costs. 
 

Air Source Heat Pumps (ASHP) 
 
A description of ASHP systems is given at Appendix 2. 
 
There are a number of buildings within the Eastern Docks that are heated by oil fired boilers using Class D gas oil as 

their primary fuel. To increase efficiency, reduce energy costs and carbon emissions these oil fired boilers could be 
replaced with ASHP to reduce energy consumption. 
 

Seawater Cooling 
 
Within the Port of Dover the only building likely to benefit from seawater cooling, being close enough to the sea to 
make installation feasible, is the Refrigerated Cargo Terminal (RCT) planned for the Western Docks. This building has 

an estimated cooling requirement (peak load) of 960 kWr. 
 

A s tandard refrigeration solution for the cooling would comprise of packaged air-cooled liquid chillers supplying fan 
coi ls units within the building. These refrigeration units typically have Coefficient of Performance (CoP) values around 
2 to 2.2 (ratio of input power to cooling effect). 

 
By changing the refrigeration units to water-cooled units the CoP raises to approximately 3.5 to 3.8. The units water-
cool ing would come from utilising sea water in the condenser to reject heat. 
 
Assuming the RCT cooling is required for approximately 2750 hours a year and a seasonal efficiency of 0.6 (taking the 
industry s tandard) then the electricity used in each type of chiller units is as follows: 

¶ Air-cooled = 0.6 x 2750 x 318 (power input) = 524700 kWh/year 

¶ Water-cooled = 0.6 x 2750 x 184 (power input) = 303600 kWh/year 
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The water-cooled chillers will use approximately 55 ς 60% less electricity than their air-cooled counterparts which is 
approximately 221100 kWh/year.  When factoring in the energy cost (11.5 p/kWh ς Port tariff) this equates to an 
annual saving of approximately £25,426. 

 

Adiabatic (Evaporative) Cooling 
 
A description of Adiabatic Cooling systems is given at Appendix 2. 

 
Within the current Port of Dover there are no suitable chiller installations that can be utilise this technology. 

 

Solar Thermal Systems 
 
A description of Solar Thermal systems is given at Appendix 2. 

 
Within the Eastern docks the only buildings l ikely to benefit from solar thermal systems are the Passenger Services 
Terminal buildings (East and West) and the Passenger Handling Building.  These buildings currently each have a high 

domestic hot water load which is provided by 2 No. 900 l i tre calorifiers heated via 52kW electric heaters (each). 
 
Within the DWDR projects (Phase 1a & 2), a l though having a relatively small domestic hot water demand, the 

fol lowing buildings are likely to benefit from solar thermal systems: 

¶ RCT 

¶ RNLI 

Biomass Systems 
 
Biomass reduces the carbon footprint of buildings but does not reduce energy use. Therefore they have not been 

considered any further. 

 

Alternative Energy Sources 
 

Biogas from Sewerage Pumping Station 
 

Located at the western end of the Port of Dover is Dover Town main waste water pumping station. An investigation 
was made to ascertain whether the methane released from the plant was in sufficient quantities to make the 
col lection of it viable as a source of gas to power a CHP unit. 

 
Investigations to Southern Water proved futile as contact with the correct person could not be established.  Further 
investigation with the design team showed that not only would the quantities of methane be low but that i t would 
also likely be sporadic. 
 

If fi rm data from Southern Water can be obtained in the future, i t may well be worth re-considering this option 
al though, for the scheme to become viable legal agreements would need to be reached with Southern Water of the 
purchase of gas, agreement of guarantee of supply etc. These may well prove difficult and costly to reach. 
 

Anaerobic Digestion (AD) Plant 
 

An Anaerobic Digestion plant (AD) would form part of an energy centre for either the Eastern or Western Docks to 
provide Bio-gas to power a CHP unit and or boilers. A brief explanation of Anaerobic Digestion plant can be found at 
Appendix 3. 

 
The following is a brief study into a possible Anaerobic Digestion plant based on the use of a 1200kWe CHP unit in an 

Energy Centre. The 1200kWe CHP unit has been chosen as this size fi ts with the estimated future energy demands of 
both the Eastern and Western Docks.  
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To support a 1200kWe CHP unit the Anaerobic Digestion plant would need to deliver approximately 4,500,000 m3/year 
of biogas. This would require a plant handling approximately 24,000 tons per year of feed stock and have a total plant 
area of approximately 90m long x 75m wide with the storage silos approximately 6 m high. 

 

Cost of providing the AD plant + CHP: 
 
Capi tal cost for installing AD plant is approximately £8750 per kWh 

Yearly maintenance cost for AD is approximately £520 per kWh 
 

Capi tal cost = £10,500,000 + VAT 
Annual maintenance cost = £624,000 
 

Cost of energy from the grid: 
Electricity = £0.115/kWh 

Gas = £0.045/kWh 
Oi l  = £0.056/kWh 
 

Cost of energy from CHP (Typical) = £0.04/kWh 
 
Most of the thermal energy at Port of Dover is supplied from gas oil, therefore the average cost per kWh for energy at 
the Port of Dover is £0.051/kWh 
 
Therefore cost of supplying energy from the AD / CHP plant is around 1/4 of grid supply. 

Conclusions 
 

¶ The Porǘ ƻŦ 5ƻǾŜǊΩǎ ŎǳǊǊŜƴǘ ǇǊƻƎǊŀƳƳŜ ŦƻǊ ǘƘŜ ǊŜǇƭŀŎŜƳŜƴǘ ƻŦ ƻƭŘΣ ŜƴŜǊƎȅ ƛƴŜŦŦƛŎƛŜƴǘ Ǉƭŀƴǘ ƛǎ ǊŜǎǳƭǘƛƴƎ ƛƴ ŀ 
reduction of energy usage.  This programme should continue targeting the areas identified within this report, such 

as l ighting. 
¶ To enable an Energy Centre to provide electricity to the Port of Dover, the existing main electrical infrastructure 

wi l l need to be rationalised and adapted to enable an energy centre to be connected. 

¶ An Energy Centre for the Eastern Docks could be viable in the future. 

¶ An Energy Centre for the Western Docks could be viable in the future. 

¶ With the development of future phases of the DWDR project an Energy Centre, incorporating a mix of traditional 
and renewable energy sources, may be a realistic proposition. 

¶ Any Energy Centre is likely only to be financially viable through a joint venture with an energy supplier or private 
developer. 

¶ Capital cost of an 8MW Energy Centre is estimated at £8M 

¶ Payback period for an 8MW Energy Centre is estimated at 25 years 
¶ Retrofitting of LZC technologies e.g. Photovoltaic panels and smaller scale HAWT turbines, to the Port of Dover 

existing buildings will reduce energy use and provide payback on investment. 

¶ Sea water cooling for the RCT will provide energy savings over traditional air-cooled systems. 

¶ Anaerobic Digestion plant may be viable wi th an Energy Centre in the future but vehicle movements to supply 
feedstock and remove waste will need to be considered. 

¶ Grants and Funding streams are currently available for new renewable energy projects. It cannot be guaranteed 
that these grants and funding stream will be available in the future. 
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Recommendations 
 

¶ Continue the capital replacement program for the introduction of low energy lighting and installation 

of l ighting control systems. 
¶ Existing building services installations should be replaced / upgraded with low energy, energy saving 

systems and devices, where practical, to affect energy savings. 

¶ The rationalisation of the electrical distribution network should be carried out during the DWDR 

project, with the view to connect to an Energy Centre in the future.  
¶ Any significant third party property development should undertake further detailed study for the 

inclusion of an Energy Centre at Port of Dover, including use of alternate and renewable energy 
sources. 

¶ Further investigation into the type of Photovoltaic Panels to util ize at the Port of Dover, including 

trialing a number of different makes/types to assess the most suitable panel to util ize. 

¶ For all new build projects the aim should be to acƘƛŜǾŜ ŀ .ǊŜŜŀƳ ǊŀǘƛƴƎ ƻŦ Ψ±ŜǊȅ DƻƻŘΩ  

¶ All new buildings should have very good U values and util ise low energy building services installations 

such as LED lighting, l ighting controls and heat recovery ventilation systems. 
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Appendix 1 - Site Information 
 

Port of Dover Electricity infrastructure 
 

The electrical infrastructure within the Port of Dover has evolved over time as the business need has changed.  This 

has in part led to the electrical infrastructure being fragmented. 
 

The infrastructure at the Eastern docks is different to the Western Docks.  The Eastern Docks has a single point of 
supply from the electricity authority network, where the Western Docks has multiple points of supply from the 
electricity authority network. 

 

Eastern Docks 
 

The Eastern Docks has a single point of supply provided by the electricity authority (UK Power Networks) which is 
located near the entrance to the Eastern Docks.  A private 11kV HV ring runs around the Eastern Dock site with 

eighteen sub stations (of varying capacities) located around the site transforming the power from 11KV to 400V. At 
each of the sub-station locations there is an LV switchpanel which provides supplies to buildings, estate lighting or 
other loads within the near vicinity.  

 
At each sub-station location there is also a s tandby generator to provide security of supply in the event of power 
fa i lure. 
 
The Dover Harbour Board currently reserves 4.5MVA of capacity; however, over the past 12 months (June 2014 to 
June 2015) the highest recorded maximum demand is 2.2MVA. 
 

Al l  of the electricity currently used at the Eastern Docks is supplied from the electricity authority network. 
 

Western Docks 
 

The Western Docks is supplied by eight separate substations connected to the electricity authority network.   The sub 
stations are fed from two separate Electricity Authority 11KV HV ring circuits.  The sub-stations supply the various 
main loads around the Western Docks area and are dedicated sub stations for Dover Harbour Board 

 
There are also a number of smaller LV supplies to office buildings, car parks, etc., which are supplied from other sub 
stations on the electricity authority network.  These sub stations also supply other consumers in the locality.   

 

 
As mentioned above the eight sub-stations are fed from two separate 11kV HV ring circuits. One ring supplies three 
sub-stations to the east side of the Western Docks and the other ring supplies five sub-stations to the west s ide of the 
Western docks. 
 
The three sub-stations to the eastern s ide are: 
 
Hoverport (363999) 

¶ The existing Hoverport area is fed by 2 No. 800kVA transformers providing what is believed to be 
N+1 redundancy.  

¶ There is currently no load on this supply.  However, 700kVA of Load is being reserved for future use 
by the DWDR project. 

 
Clock Tower (363156) 

¶ The existing Transformer is a 300kVA transformer.  
¶ The Clock Tower supplies the Prince of Wales Pier (Kiosk, Café and Navigation l ights), Sea Angling 

Club, North Pier, Marina and Esplanade. 

¶ The highest Maximum demand reading between May 2014 and May 2015 is  50kVA. 
 

Tarmac Roadstone (363213) 

¶ The transformer at this substation appears to have been removed, however, the HV ring main units 
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remain.   

¶ The removed transformer was a 250kVA transformer and i t is understood that a majority of this load 
may still be available to Dover Harbour Board although not reserved. 

 
The five sub-stations to the western s ide are: 

 
Snargate Street (363210) 

¶ The existing Transformer is a 500kVA transformer. 
¶ This substation feeds 2 toilet blocks, marina sockets, swing bridge pillar and external boat hoist, 

together with a few other smaller s ingle phase supplies.  

¶ The highest Maximum demand reading between May 2014 and May 2015 is  108kVA. 

¶ DHB are currently paying to reserve 200kVA of Load 
 
Western Docks (364384) 

¶ The existing Transformer is a 1000kVA transformer. 

¶ The highest Maximum demand reading between May 2014 and May 2015 is  265kVA. 
¶ DHB currently reserve 1000kVA of Load 

 
Hawksbury Street AUTO (363177) 

¶ The existing transformer is a 1000kVA auto transformer that transforms the vol tage from 11kV to 

6.6kV.  
¶ The substation feeds the Brett/Cemex Plant and sewage pumping station on the opposite side of the 

access road.  
¶ When the Brett/Cemex plant moves out there will be some available capacity (unknown at this time) 

 
Tug Haven (364260) 

¶ The existing Transformer is a 315kVA transformer. 

¶ The highest Maximum demand reading between May 2014 and May 2015 is  130kVA. 
¶ DHB currently reserve 250kVA of Load 

 
Southern House (363211) 

¶ The existing Transformer is a 500kVA transformer. 

¶ This sub station feeds Lord Warden House and No. 1 Shed together wi th a number of other small 
external loads. 

¶ The highest Maximum demand reading between May 2014 and May 2015 is  55kVA. 

¶ DHB currently reserve 400kVA of Load 
 
As can be seen from the above summary, the loads on some of the transformers are low. 
 
 

Current Gas Infrastructure 
 
This  section of the report looks at the current gas network infrastructure at the Port of Dover. 

 

Eastern Dock 
 
Currently there are no grid network gas supplies to the Eastern Docks. Gas mains are present running along Townwall 
Street towards Jubilee Way but these are relatively small for the supply to domestic dwellings. 
 

Western Docks 
 
There is currently a 125mm gas supply running along The Esplanade to serve Harbour House and the old Hoverport. 
This  service has been capped at the junction of The Esplanade and Union Street and the supply to the Hoverport 

removed, a lthough the main is still l ive and serving Harbour House. 
 
A pipe of this size would have a capacity of approximately 25 to 34 m3/h (270 ς 365kW). 
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There is gas infrastructure serving the Cruise terminals and Lord Warden House which runs along the A20 and 
branches along Admiralty Pier. This main is approximately 250mm and has a capacity of approximately 120 to 165 
m

3
/h (1300 ς 1750kW). 

 

Current Fuel Oil Infrastructure 
 
This section of the report looks at the current fuel oil infrastructure at the Port of Dover. 
 

Eastern Dock 
 
There are currently seven buildings in the Eastern Docks that use oil fired boilers as their primary means of generating 
thermal (heat) energy for heating and producing domestic hot water. 
Al l  these boilers are relatively small capacity ranging from 250kW to 350kW output. 
 

Each oil fired building has i ts own dedicated fuel tank local to the boiler with no inter-connections. 
The total fuel oil used during the twelve months of July 2014 to June 2015 was 243,187 l i tres which equates to 
approximately 2,425,000kWh of energy. 

 

Western Docks 
 
There are only two buildings covered by the Western Docks, within Waterloo Crescent, known to use fuel oil for 

heating. Both these buildings are domestic houses converted for mixed office / domestic use. There is no data 
available to assess the fuel oil usage. 

 
 
 

 
 
 

 
 
 
 
 
 
 

 
 
 
 
 

 
 
 

 
 

 
 
 

 
 
 

 
 
 
 
 

 
 



Options for renewable energy in the Port of Dover  

 23 

Appendix 2 - Low and Zero Carbon Technologies 
 
This appendix describes the Low and Zero and Carbon technologies (LZC) available. 

 

Wind Turbines 
 
A wind turbine is a device that converts energy from the wind into electrical power. Wind turbines can vary in size and 

power output from very small ones that can supply energy for battery charging systems (boats, caravans etc.) to large 
ones grouped on wind farms that supply electricity directly to the national grid. 
 
The output from a wind turbine is sensitive to wind speed. It is essential that turbines should be sited away from 
obstructions, with a clear exposure or fetch for the prevailing wind (A fetch is the distance over which air is moving 
over water). Wind speed also increases with height so it is best to have the turbine high up, and most small turbines 
have towers much higher relative to their diameter than large ones. 

 
A turbine will begin to generate electricity wi th a typical wind speed of 5-6m/s and will continue to do so until the 
wind speed reaches the cut out speed, (about 25m/s).  At this point the turbine will shut down, rotate out of the wind 

and wait for the wind speed to drop to a suitable speed to a llow the turbine to start again. 
 

Wind turbines work at their most efficient when there is a relatively high wind resource on a site and where air flows 
avoid turbulence (e.g. from nearby buildings).  
 

A major problem with wind turbines is they generate power when the wind blows rather than when the power is 
required. In the past this has made them uneconomical to operate as the price paid to export electricity to the grid is a 
fraction of the price paid for electricity used from the grid. This is no longer such an issue due to the governments 

Feed in Tariffs.  
 

¢ƘŜ ǿƛƴŘ ǘǳǊōƛƴŜ Ŏŀƴ ōŜ ǎƛȊŜŘ ƛƴ ǘǿƻ ǿŀȅǎΦ ¢ƘŜ ŦƛǊǎǘ ƻǇǘƛƻƴ ƛǎ ǘƻ ōŀǎŜ ǘƘŜ ƎŜƴŜǊŀǘƛƴƎ ŎŀǇŀŎƛǘȅ ƻƴ ǘƘŜ ōǳƛƭŘƛƴƎΩǎ 
summer time electrical baseload to maximise the amount of electricity used by the building due to low price paid for 
exported electricity. The second option is to oversize the turbine to take advantage of the Feed-In-Tariffs and the 

economy of scale of larger turbines (a larger turbine has a lower cost per kW of installed capacity). 
 

Photovoltaics 
 
Photovoltaics (PV) is a method of generating electrical power by converting solar radiation into direct current 
electricity. Solar photovoltaic cells contain two layers of semi-conductor materials, such as silicon, and when light 

shines onto the cell electrons pass across the junction between the two layers; this produces a flow of electricity 
which can be harnessed. Electricity can be generated even if there is an overcast sky. 
 
With advances in PV technologies the panels are now suitable for use in marine environments a lthough the output is 
de-rated. 

 
Unti l recently the cost of photovoltaic systems had been prohibitive; however with the introduction of the feed-in 
tari ffs (see below) the cost became more feasible with reasonable payback periods being achieved. In addition, as 

photovoltaics have become more popular the prices of the systems have reduced significantly. An array providing an 
output of 1kW peak can be expected to cost in the region of £2,500 to £3,500, depending on the type of panels used 

and s ize of installation. 
 
Feed in tariffs (FIT) are an incentive to generate electricity on-site. Payments are received for each unit of electricity 

generated, with an additional payment received for each unit of electricity that is exported back to the grid, if it is 
surplus to the building/site load. The tariff levels can be changed by the government but once a system is registered 
the tari ff is fixed for a set time period (25 years for PV). To be eligible for the FIT payments the PV panels must be 

Microgeneration Certification Scheme (MCS) certified. To obtain this requires the panels to be installed by a MCS 
certi fied contractor and conforms to their s tandards. The feed in Tariffs are typically reviewed annually and have been 
reducing s ignificantly over recent years.  
 
To maximise the output from a PV panels they should be mounted facing south and ideally at 30° to horizontal. This 

would maximise the output of panels and allow for optimum electricity generation.   
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Ground Source Heat Pumps (GSHP) 
 

D{ItΩs are a system that utilise the stored thermal energy of the ground for heating and cooling of buildings. The 
electrical energy used by the GSHP, to transfer the thermal energy from the ground to the building, is several times 

less than the heat transferreŘΦ ¢Ƙƛǎ ƭŜŀŘǎ ǘƻ D{ItΩǎ ƻǇŜǊŀǘƛƴƎ ǿƛǘƘ /ƻŜŦŦƛŎƛŜƴǘǎ ƻŦ tŜǊŦƻǊƳŀƴŎŜ ό/ƻtύ ƛƴ ǘƘŜ ƻǊŘŜǊ ƻŦ о 
ς 3.5 i .e. for every 1 kW of electrical energy used by the GSHP the GHSP transfers 3 ς 3.5 kW of thermal energy into 
the building for heating. 

Al though the CoP of GSItΩǎ ǿƛƭƭ ǾŀǊȅ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ǘȅǇŜ ƻŦ ǊŜŦǊƛƎŜǊŀƴǘ ǳǎŜŘ ŀƴŘ ƻǇŜǊŀǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎΣ ǘƘŜ 
ƻǇŜǊŀǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎ ǘŜƴŘ ǘƻ ōŜ ǎǘŀōƭŜ ǊŜǎǳƭǘƛƴƎ ƛƴ ǇǊŜŘƛŎǘŀōƭŜ ȅŜŀǊ ǊƻǳƴŘ /ƻtΩǎΦ 
D{ItΩǎ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ǳǎŜŘ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ƘŜŀǘƛƴƎ ǎȅǎǘŜƳǎ ǎǳŎƘ ŀǎ ¦ƴŘŜǊŦƭƻƻǊ ƘŜŀǘƛƴg utilising water 

temperatures below 50°C. 
 

These systems work best when the ground conditions are well compacted (solid) and are conductive with a high heat 
capacity (porous material within an aquifer) e.g. wet chalk. These conditions exist at the Port of Dover making the site 
ideal for a vertical bore system. 

 
GSHP systems are efficient but due to high capital cost have long payback periods especially when replacing gas fired 
systems. Payback periods are generally in the order of 12 to 40+ years without taking into account Renewable Heat 
Incentives (RHI payments) and 6 to 14 years with RHI payments. Refer to Cost Estimates and Basic Payback Period 
Analysis section. 
 

Air Source Heat Pumps (ASHP) 
 
!{ItΩǎ ŀǊŜ ŀ ǎȅǎǘŜƳ ǘƘŀǘ ǳǘƛƭƛǎŜ ǘƘŜ ǘƘŜǊƳŀƭ ŜƴŜǊƎȅ ƻŦ ǘƘŜ ŀƳbient air for heating and cooling of buildings. The 
electrical energy used by the ASHP, to transfer the thermal energy from the air to the building, is several times less 
ǘƘŀƴ ǘƘŜ ƘŜŀǘ ǘǊŀƴǎŦŜǊǊŜŘΦ ¢ƘŜ /ƻŜŦŦƛŎƛŜƴǘǎ ƻŦ tŜǊŦƻǊƳŀƴŎŜ ό/ƻtύ ƻŦ !{ItΩǎ ǿƛƭƭ ǾŀǊȅ depending on the type of 

refrigerant used and operating conditions and varies, in the order of, between 1 (under very low ambient 
temperatures) and 3  ie for every 1 kW of electrical energy used by the ASHP the AHSP transfers 1 ς 3 kW of thermal 
energy intƻ ǘƘŜ ōǳƛƭŘƛƴƎ ŦƻǊ ƘŜŀǘƛƴƎΦ !ǎ ǘƘŜ /ƻt ǾŀǊƛŜǎ ŘǳǊƛƴƎ ƴƻǊƳŀƭ ƻǇŜǊŀǘƛƻƴ ŦƻǊ !{ItΩǎ ƛǘ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ŜǾŀƭǳŀǘŜ 

them across the whole heating season ie the total useful energy supplied against the energy used. This is the Seasonal 
Performance Factor (SPF). 

To ŎƻƳǇƭȅ ǿƛǘƘ .ǳƛƭŘƛƴƎ wŜƎǳƭŀǘƛƻƴ όtŀǊǘ [пύ !{ItΩǎ Ƴǳǎǘ ƘŀǾŜ ŀ {tC ƻŦ нΦр ƻǊ ƎǊŜŀǘŜǊ ŦƻǊ ǊŜǘǊƻ-fit buildings. 
 
!{ItΩǎ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ǳǎŜŘ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ƘŜŀǘƛƴƎ ǎȅǎǘŜƳǎ ǎǳŎƘ ŀǎ ¦ƴŘŜǊŦƭƻƻǊ ƘŜŀǘƛƴƎ ǳǘƛƭƛǎƛƴƎ ǿŀǘŜǊ 

temperatures below 50°C. 
 
ASHP systems arŜ ƭŜǎǎ ŜŦŦƛŎƛŜƴǘ ǘƘŀƴ D{ItΩǎ ōǳǘ ƘŀǾŜ ŀ ƳǳŎƘ ƭƻǿŜǊ ŎŀǇƛǘŀƭ ŎƻǎǘΦ IƻǿŜǾŜǊΣ ǘƘŜ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ǘƘŜǎŜ 

factors still leads to long payback periods, especially when replacing gas fi red systems. Payback periods are generally 
in the order of 10 years when changing from direct electric heating to not having a payback within the buildings 

l i fetime when changing from oil or gas, without taking into account Renewable Heat Incentives (RHI payments) and 5 
to 30 years with RHI payments. Refer to Cost Estimates and Basic Payback Period Analysis section. 
 

Seawater Cooling 
 
Seawater cooling systems generally utilise seawater to provide a means of heat rejection for central refrigeration plant 
or as pre-cooling to chilled water systems. Less commonly, i t can be used directly in cooling coils, chilled beams etc. to 
provide cooling within the building. 
 

The system comprises seawater inlet c/w fish guard, filters, pump set, heat exchanger and discharge pipe. 
 
A s tandard refrigeration solution for the cooling would comprise of packaged air-cooled liquid chillers supplying fan 

coi ls units within the building. These refrigeration units typically have Coefficient of Performance (CoP) values around 
2 to 2.2 (ratio of input power to cooling effect). 

By changing the refrigeration units to water-cooled units the CoP raises to approximately 3.5 to 3.8. The units water-
cool ing would come from utilising sea water in the condenser to reject heat. 
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2Adiabatic (Evaporative) Cooling 
 

Adiabatic cooling is an enhancement of s tandard packaged air-cooled chiller units which can reduce energy 
ŎƻƴǎǳƳǇǘƛƻƴ ƻŦ ǘƘŜ ǳƴƛǘ ōȅ ǳǇ ǘƻ ол҈Φ Lǘ Ŏƻƴǎƛǎǘǎ ƻŦ ǎǇǊŀȅƛƴƎ ǿŀǘŜǊ ƻƴǘƻ ΨŎŀǎǎŜǘǘŜΩ ƳŀǘŜǊƛŀƭ ƛƴ ŦǊƻƴǘ ƻŦ ǘƘŜ ŎƻƴŘŜƴǎŜǊ 
coi ls in order to pre-cool the ambient air, by adiabatic cooling, on to the condensers. This reduces the condensing 

temperature and lowers the fan volumes. The system is controlled automatically to optimise water use ensuring 
energy savings always exceeds water costs. 

 
Adiabatic cooling packs can also be retro-fitted to existing chiller units. However, unless the chillers are relatively high 
capacity, realistic payback periods are unlikely. 

 
On new installations this can prove to be a cost effective means of reducing energy use. 
 

Solar Thermal Systems 
 
Solar collectors can be used to generate domestic hot water or space heating, although they are more typically used 
for domestic hot water applications due to the low grade heat generated. Solar thermal systems can be one of the 

most cost-effective renewable energy systems available. 
 
The technology is becoming increasingly popular and it is one which does not usually require planning permission. 
 
Two types of collectors are available: evacuated tube and flat plate collectors. The latter is the more common system 
type in use in the UK and is less expensive than the evacuated tube type but they are typically not as efficient. 
 

Solar thermal panels are normally mounted on the south-facing roofs of buildings so as to maximise the output of 
panels and allow for optimum heat generation. They normally have payback periods of between 10 to 15 years for 
commercial applications but this does depend on having a sufficient demand for hot water. In buildings with low hot 

water demand i t is unlikely that these systems will realise a payback within the buildings lifetime. 
 

Biomass Systems 
 

Biomass technologies are systems that use bio fuels instead of fossil fuels to provide thermal energy for heating and 
hot water generation. These bio fuels range from woodchip, wood pellets to biogases and bio-diesel. 

 
Biomass reduces the carbon footprint of buildings but does not reduce energy use.  
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Appendix 3 ς Other alternative Energy Sources 
 

There are two sources of alternative energy that have been considered in this report for the Port of Dover, both of 
these sources of biogas to power CHP units.  
 

Anaerobic Digestion (AD) Plant 
 
Anaerobic Digestion is the process by which organic matter such as animal, food waste or l iquid bio-wastes is broken 
down by bacteria in sealed, oxygen free containers (digesters) to produce biogas (methane rich) and bio-fertilisers.  

 
The Biogas produced is then used as the fuel to run CHP plant providing power and heat for the anaerobic digestion 
plant with the excess being used to power and heat other buildings or sold to the grid. 
 
There are several types of AD plant and available in varying sizes ranging from 50 tons per day to 450 tons per day 
(feedstock throughput) producing between 3,500,000 m3 per year of bio-gas to 31,500,000 m3 per year of bio-gas. This 
equals to an approximate energy production of 19,420 MWh/year to 174,780 MWh/year. 

 
Using the smallest plant, when used to run a CHP unit this biogas will generate approximately 7575 MWh/year of 
electricity and 6465 MWh/year of thermal energy. 

 
The advantages of using AD plant are: 

¶ fuel  from renewable sources 

¶ possible financial benefits from saleable waste products e.g. fertiliser 
¶ possible financial benefits from grants and incentive payments 

¶ Lower energy costs 
 
The disadvantages of using AD plant are: 

¶ Significant capital cost 

¶ Significant maintenance cost 

¶ Long payback period. 
¶ Increased traffic movements to supply feed stock for AD  

¶ Increased traffic movements to remove AD waste products  

¶ Large foot print required for AD plant 
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Appendix 4 - Grants and Funding Streams 
 

There are various bodies / organisations within the UK that applications can be made to in order to secure funding for 
ŀƴŘ ΨǘƘǊƻǳƎƘ ƭƛŦŜΩ ǇŀȅƳŜƴǘǎ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ƛƴǎǘŀƭƭŀǘƛƻƴǎ ǳǎƛƴƎ ΨwŜƴŜǿŀōƭŜΩ ŜƴŜǊƎȅ ŀƴŘ [ƻǿ ŀƴŘ ½ŜǊƻ /ŀǊōƻƴ 
technologies. 

Examples of organisations that may provide funding are: 

¶ UK Government  (Energy Saving Trust) 

¶ The Carbon Trust 
¶ The National Lottery 
¶ Interreg 

¶ Ten-T 
 

Any business proposing to use Low and Zero Carbon technologies and renewable energy could be eligible to receive 
government payments for the energy produced, if they meet the criteria. These payments are commonly known as 
Feed-In Tariffs (FITS) and Renewable Heat Incentives (RHI). 

 
FITS payments are made in relation to electricity generated. 

The tariff received depends on the technology used and the system capacity. 
El igible systems include: 

¶ Solar PV 

¶ Wind Turbines 

¶ Hydroelectric 

¶ CHP 
 
Tari ffs (Generation) range from approximately: 

¶ 4.85p/kWh to 13p/kWh for Solar PV 
¶ 14.45p/kWh for wind turbines 

¶ 14.45p/kWh for CHP 
 
¢ŀǊƛŦŦǎ ŀǊŜ ǎǇƭƛǘ ƛƴǘƻ ΨDŜƴŜǊŀǘƛƻƴΩ ǘŀǊƛŦŦǎ ŀƴŘ 9xport Tariffs. 

The Generation tariff is received for the amount of electricity produced and used on site. 
¢ƘŜ Ψ9ȄǇƻǊǘΩ ǘŀǊƛŦŦ ƛǎ ǊŜŎŜƛǾŜŘ ŦƻǊ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ŜȄŎŜǎǎ ŜƭŜŎǘǊƛŎƛǘȅ ŜȄǇƻǊǘŜŘ ōŀŎƪ ǘƻ ǘƘŜ ƎǊƛŘΦ ¢ƘŜ 9ȄǇƻǊǘ ǘŀǊƛŦŦǎ ŀǊŜ 

much lower than the Generation tariffs, in the order of 2p/kWh. 
These payments are made from the energy shipper. 
 

RHI payments are made in relation to thermal energy (Heat) produced and used on site. 
The tariff received depends on the technology used and the system capacity. 
El igible systems include: 

¶ Biomass Boilers 
¶ GSHP 

¶ ASHP 
¶ Solar Thermal 

¶ Biogas generation 
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Appendix 5 ς Calculations 
 

 

 
 

 

 

 

 

 
 
 

 
 
 

 
 

 
 

Crofton Design

The Hoppers

Goblands Farm Business Centre

Hadlow, Kent, TN11 0LT

Tel: 01732 850440 Drn Chk Rev

Fax: 01732 850334 IM CD 1

email: kent@crofton-design.com

Phase Thermal Load kW Heating Load DHWS Cooling

Passenger Handling 953 818 19 993

Port Control 412 392 20 238

DCT 336 336 0 0

Pass Servives E 263 126 104 171

Pass Services W 219 105 87 143

Freight Import 1 163 154 9 0

Freight Import 2 318 308 10 0

Total 2663 2239 248 1544

EASTERN DOCKS THERMAL LOAD ASSESSMENT

SUMMARY
Date Sch Ref No

22/07/15 1

Crofton Design

The Hoppers

Goblands Farm Business Centre

Hadlow, Kent, TN11 0LT

Tel: 01732 850440 Drn Chk Rev

Fax: 01732 850334 IM CD 1

email: kent@crofton-design.com

Phase Electrical Load kVA Thermal Load kW

Phase 1 106.11 0

Phase 1a 1511.50 355.94

Phase 2 1283.02 19.65

Marina Curve (by others) 1850.12 1729.34

Lord Warden House 220

Cruise Terminal 1 250

Cruise Terminal 2 400

WESTERN DOCKS ELECTRICAL & THERMAL LOAD 

ASSESSMENT

SUMMARY
Date Sch Ref No

22/07/15 1
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Appendix 6 ς Options for Renewable Energy in the Port of 
Dover Report 
 

0ptions for Renewable Energy in the Port of Dover  
 

1. Introducti on  
 

With increasing traffic passing through the port and the master plan underway, operations are 

continuing to expand.  Due to the increasing amount of energy being used, and the rising prices, 

utility bills are a significant part of the ports budget.  Th e following graph (Figure 1) shows the 

cost of electricity from 2005, and the forecasted budget for 2007.  As an increase of almost 50% 

is predicted, it is more than apparent that alternatives need to be considered in order to help 

reduce these overheads. 

 

 
Figure 1: DHBôs electricity expenditure for 2005/06 with 2007 predicted. 

 

With improving technology and increasing environmental awareness, renewables are becoming 

an increasingly viable option for small and large scale power generation.  Renewable energy is 

energy that will not run out, such as wind and solar.  At present, generation from wind is the 

most practical form of renewable power, with a large range of products available on the market.  

Renewable energy from solar power is becoming more realistic with new systems also producing 

hot water to reduce heating bills.  The technology for tide and wave energy is much larger in size 

and is designed with large industrial or regional power generation applications in mind.  In 

consideration of these technologies, this report will be looking at the possibility of the Port of 

Dover using renewable energy to reduce its utility bills.  This is outlined in the aims and 

objectives below.  

 

The aims and objectives of this study are to:  

 

¶ Find suitable options for generating renewable energy for the Port.  

¶ Find locations for methods of generation within the Portôs areas. 

¶ Show the potential for saving money and reducing CO2 output.  

¶ Analyse data to see if the area has an adequate amount of renewables. 

¶ Research products currently on the market. 

¶ Compare HAWTôS and VAWTôS to find a turbine or a range of turbines that would be 

suitable for use at the Port of Dover.  
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¶ Compare the physical characteristics of the turbines currently on the market to fin d 

suitable products. 

¶ Compare and analyse the initial cost, maintenance and possible savings of the suitable 

products. 
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2.  Wind Power  
 

Wind is the most common form of renewable energy; however, it currently generates less than 

1% of the worldôs energy.  The UK is a prime position to harness wind energy, receiving 40% 

share of Europeôs total wind energy.  Dover is in an advantageous position as the English Channel 

helps to funnel the dominant South Westerly winds to the area.   

 

In order to see if it is vi able for Dover to use renewable wind energy, several enquiries have been 

made about the average wind speeds of the area and about the products that are currently 

available. 

 

Dover Harbour Board (DHB) measures wind speed at its Tide Gauge, based on the end of the 

Prince of Wales Pier. The equipment is a Valeport Midas 400 weather station, this records wind 

speed and direction, sea and air temperature, amongst other readings.  The data is logged every 

minute, providing a large and detailed amount of data whic h can be analysed.   

 

This data has been recorded since 1990, though for the requirements of this report, only data 

since 1996 has been used.   

 

The wind speed data has been averaged whilst the mode of direction was calculated in order to 

find the most com mon direction.  These were then used to calculate and produce wind roses of 

the area to show the most common wind speed and direction. These are represented in Appendix 

1.   

 

The daily wind speed data was also averaged to find the monthly average data since 1996, this 

can be seen in Figure 2. 

 

 

2.1  Results  

 

The lowest average monthly wind speed between 1996 and 2006 is 5 knots (3m/s), the majority 

of the months average between 5 knots (3m/s) and 10 knots (5m/s).   

 

The winter of 2000/2001 seemed to have a particularly high average peaking at a 15 knot (8m/s) 

average in December 2000.   

 

The highest average reached was 18 knots (9 m/s) in February 2002.  
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Figure 2: Average wind speed in Dover Harbour (recorded from the tide gauge at the end of the 

Prince of Wales Pier) Coordinates of tide gauge: 51Á6ô51.8727ôôN 1Á19ô21.4491ôôE 

 

The wind roses shown below, and in Appendix 1 show a distinct South Westerly trend throughout 

the past 11 years.  There is an exception with the 2005 data with the highest proportion o f wind 

coming in from a North Westerly direction.  1998 and 1999 had the highest proportions of wind 

coming in from the South West and a high percentage of that was over 7 knots.  

 

 
2005 2006 

Figure 3: Wind roses showing wind speed and direction for 2005 and 2006 (recorded from the 

tide gauge at the end of the Prince of Wales Pier)   
Coordinates of tide gauge: 51Á6ô51.8727ôôN 1Á19ô21.4491ôôE 

 

 

2.2  Analysis  

 

The lowest monthly wind speed average at Dover in the last 11 years is approximately 5 knots, 

Dover is in a prime position to harness wind energy.  There are many products on the market 

and technology is continually improving, thereby making it possible to harness this energy.  Small 
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scale and domestic wind turbine products are considered in this project as t he DHB does not 

have the land space to consider using large scale installations. 1   

 

There are two types of small scale turbines on the market at the moment, Horizontal Axis Wind 

Turbines (HAWT) and Vertical Axis Wind Turbines (VAWT).  HAWTôs are the more ñtraditionalò 

looking turbine with the same design used for large scale installations.  Due to their wide usage, 

the technology is more advanced than with the VAWT, with a larger range of products, varying in 

style and wattage.   

 

VAWT are more suited to urban areas.  Because of their design, the wind direction is not as 

important. In urban areas, wind direction is varied due to the position of buildings, but this does 

not affect the operation of the VAWT.  This is because wind direction dos not affect VAW T so if 

there is interference from obstructions, the VAWT will still turn.  

 

Figure 4: Far left: an 

example of a domestic 

6kw HAWT.  Immediate 

left: a domestic 6kw 

VAWT. 

 

 

 

 

 

 

 

The wind turbines generate electricity when the kinetic energy created by the wind turning the 

gears and the generator, is turned into electricity.  Consequently, the faster the gears turn, the 

more electricity is generated, therefore wind speed is proportional to generated electricity.  One 

of the differences between the HAWT and the VAWT is that the HAWT has a low-speed shaft 

turned by the blades, which is then connected to a high -speed shaft to increase the rpms 

(rotations per minute).   The VAWT tends not to have the low -speed and high-speed shaft, which 

means there is less equipment inside it that can become damaged.  

 

Financial savings are the major consideration when looking at renewable energy.  Even though 

the two examples used below are similar, there are other factors to consider.  In this example, 

products that are currentl y on the market have been compared.  The HAWT is produced by 

Proven Energy Ltd and the (VAWT) is from Quiet Revolution Ltd. 

 

The following table shows the basic statistics of each type of domestic wind turbine:  

 

Table 1: Basic Statistics of one HAWT and one VAWT. 

 HAWT (WT6000)  VAWT (QR5)  

Output  6kw 6kw 

Height  9-15m 14m 

Diameter  5.5m 3.1m 

Noise Output  45-68 dBa None 

Annual Energy Output  6,000-12,000kwh 10,000kwh 

Lifespan  20years 25years 

Capital Cost  £18,000 £30,000 

Payback Period  2.85 years 4.76 years 

 

The full technical specifications for both of these turbines can be found in Appendix 2 and 3.   

 

                                                                 

1 A space of 150 to 300 m needs to be left between wind turbines or from other obstructions  
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The following table shows the possible financial savings over the life span of the two turbines.  

This is calculated with the turbines working at 30% eff iciency 24 hours a day, 365 days a year.  

The cost of the turbines does not include the reduction from grants which may be available.  This 

is addressed in Section 6 of this report.   

 

The saving per unit is the amount currently paid per unit, calculated b y the cost of electricity per 

unit in 2006 at 5.0475p, and the climate change levy at 0.43p per kWh.  

 

Table 2: Estimated savings using examples of products currently on the market.  

 HAWT (WT6000)  VAWT (QR5)  

The turbine x 30% 

efficiency x (24 hours x 

365 days)  

= energy generated 

yearly  

6kW x 0.3 x 8,760hr=   

15,768kWh per year  

6kW x 0.3 x 8,760hr=   

15,768kWh per year  

Energy generated per 

year x saving per unit = 

saving per year  

15,768kWh x £0.05775= 

   

£910.6 per year  

15,768kWh x £0.05775=

   

£910.6 per yea r  

Cost of turbine ÷ annual 

saving  

= payback period  

£18,000 ÷  £910.6  =  19.8  

yr payback period  

£30,000 ÷  £910.6 = 32.9  

yr payback period  

(Lifespan ï payback 

period) x annual saving  

= saving over lifetime of 

turbine  

(20ï19.8)yr x £910.6= 

  

£182.12  

(25ï32.9)yr x 910.6 =  

 

-£7193.74  

 

From these figures, it would seem that the HAWT is more economically viable to use.  However, 

the amount it will save in its predicted life is only £182.12, assuming it will generate electricity 

throughout.  There are also other  factors to consider that were mentioned previously (page 3).  

These include the initial capital costs, maintenance, the start -up and cut-out speed for the 

turbines.  These could mean that the payback time is even longer for the turbines, with high 

maintenance costs if things break down.  Then the start - up and cut-out speeds become more of 

an issue in order to make it worth while.  Though the capital costs for both turbines are quite 

high, the VAWT (QR5) costs nearly double at £30,000 to install compared to the HAWTôs 

(WT6000) £18,000.  This means a longer payback period for the VAWT (QR5). 

 

Start-up and cut-out speeds for the turbines are an important factor to consider.  The start -up 

speed for the HAWT is 2.5m/s (5 knots) and 4m/s (8 knots) for the VAWT.  As seen in Figure 3, 

the start -up wind speed for the HAWT is equal to the lowest average wind speed that was 

calculated in Dover.  The HAWT also has the advantage that it does not have a cut-out speed.  

This is where it does not stop generating electricit y when the winds are really high.  This is 

shown in Figure 5.  Even though power generation peaks at over 6000W at around 12m/s (23 

knots), it is still able to generate power at over 20 m/s (39 knots).  Over the last 11 years there 

has not been an average monthly wind speed of over 18 knots, but the port can often have days 

when it is significantly above this, with even stronger gusts of wind.   

  

Figure 5: Electricity generated by HAWT WT6000 at varying 

wind speeds. (From Technical Specification) 
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Conversely, the VAWT has a higher start-up speed of 4 m/s (8 knots), which means that over the 

last 11 years, only 75% of the average monthly wind speeds have been sufficient enough to 

generate electricity.  This product also has a cut-out speed which is at 16m/s (31 knots).  

Therefore at wind speeds over 31 knots, the VAWT stops generating electricity and spins freely.  

This is so the working parts are not damaged due to friction during high winds.  Even though 

none of the monthly average wind speeds are over 31 knots, there are several occasions 

throughout the year, especially during the winter, where wind speeds reach over 31 knots.  

Between the 1st October and 31st December 2006, there were 35 days where the wind speeds 

increased over 31 knots suggesting that the HAWT would be more suited to the metrological 

environment of Dover.  

 
By considering these two products, the HAWT and the VAWT do not make a significant savings 

for the turbines to be worth the investment by the port.  The initial investment of t he VAWT even 

creates a deficit.  One answer to this is reducing the cost of the turbines themselves, by applying 

for grants to make it more economically viable.  This is considered in section 6.  Possible 

locations for this product will be also considered in detail in section 6.  Larger versions of this 

product could also be considered, with the example of the HAWT (WT15000) from Proven Energy 

Ltd.  This is a 15kW turbine and the Technical Specification for this product can be found in 

Appendix 4.  However, with increased possible output, there is also an increase in the capital 

investment and therefore increase the time that it would take until it actually paid for itself.  

 

 

  Figure 6:  The HAWT WT15000 from Proven Energy Ltd. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Below is a table showing the potential savings that the HAWT (WT15000) could have working for 

1 year, at 30% efficiency.  This is more than twenty times the savings of the HAWT (WT6000) or 

the deficit of the VAWT (QR5).  The cost data for this turbine was not available s o payback time 

could not be calculated. 

 

Table 3: Potential annual money saved with the WT15000 from Proven Energy Ltd. 

 HAWT (WT150000)  

The turbine x 30% efficiency x (24 hours x 

365 days)  

= energy generated yearly  

15kW x 0.3 x 8,760hr=   

39,420kWh per  year  

Energy generated per year x saving per 

unit  

= saving per year  

39,420kWh x £0.05775=   

£2,276.505 per year  

 

The savings can be calculated for large industrial wind turbines (3MW).  These have been 

installed at Bristol Port where it is envisaged tha t the turbines will generate up to 75% of the 

ports electricity.  Below is a table showing the potential savings that a 3MW turbine could have 

during a 1 year period, working at 30% efficiency.   
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Figure 7:  The Bristol Port Companies 3MW turbines on the edge of the Severn Estuary.  

 

Table 4: Potential annual money saved with a 3MW turbine.  

 3 MW turbine  

The turbine x 30% efficiency x (24 hours x 

365 days)  

= energy generated yearly  

3MW (3000kW) x 0.3 x 8,760hr =   

7,884,000 kWh per year  

Energy generated  per year x saving per 

unit  

= saving per year  

7,884,000kWh x £0.050475 =   

 

£397,944.9 per year  

 

With the potential to produce more electricity, the Port or Dover would have the opportunity to 

export electricity to the National Grid.  However, there are other costs to consider such as: 

- Planning Issues  

- Maintenance (employment of specialist technician) 

- Visual Impact 

- Implications of cable burial if built on Southern breakwater  

- Interference with radar  

- Interference visually with operations.  

 

As mentioned above, the interference of radar returns by the wind turbines may be an in issue.  

However, it is the large industrial turbines that have an effect rather than the smaller, domestic 

products.  This is because of the smaller diameters and the material that the domestic products 

are made of.   

 

The large industrial turbines have the reputation of affecting radar, as even though radar is able 

to fade out stationary objects, the rotating metal blades are struck by the radar when they are at 

different points of rota tion.  This means that the radar picks the blades up as though they are 

any moving object and translate them into noise.  This may also cause a problem by the turbines 

creating a shadow behind them.  This would mean that if any object, or in the case of th e port, a 

ship was directly behind the turbine, the people in port control would not be able to see them on 

the radar.  The type of product and its location must be considered carefully in relation to its 

affect on operations.  This is discussed in Section 9.3. 

 

There is great potential at the Port of Dover for wind energy to be harvested but the cost of small 

scale turbines are currently making it uneconomical to consider installing them.  With such a 

large projected utility costs in 2007 of £1.8 million, these savings do not significantly reduce it.  

In theory, if the payback time for the any of the turbines was shorter, it would not only help to 

reduce the Harbour Boardôs energy bills, but also reduce the carbon footprint of the port and help 
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the environment.  With these goals in mind, small wind turbines at present may not be the 

answer.  The economic viability of larger wind turbines will be addressed in more detail in section 

8. 
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3.  Solar Power  
 

Solar energy is becoming increasingly accessible as technology improves.  Though more suited to 

sunnier climes, there is still a place for solar power in the UK.  Power is generated mainly by the 

number of hours of sunlight and not entirely by the intensity of that sunlight.  The leading 

countries at present in Photovoltaics (PV) are USA, Germany and Japan boasting 90% of 

installations. 

 

Figure 8: A Photovoltaics module 

(www.ecofirst.net)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In order to look at Doverôs suitability for the production of Solar Energy, sunshine hour data is 

needed so the amount of electricity that can be produced can be calculated.  However, due to 

costs, Dover sunshine hour data is not available from the MET office.  For this study, Eastbourne 

sunshine hour data has been used instead.  At approximately 50 miles away, the data for 

Eastbourne may not exactly be the same as Doverôs but there will be a similar relationship.  The 

very slight difference in latitude is negligible, and will not effect the inclination of the sun and 

therefore effect the sunshine hours.  Below is a map showing the distance between Dover and 

Eastbourne.  

 

 
Figure 9:  Location of Eastbourne in relation to Dover.  

 

From the Eastbourne data, the sunshine hours and possible electricity output (using a 5 kW 

Photovoltaic (PV) module) has been calculated.  In order to compare the data since January 

1996, (the same time span as the data for wind energy) a yearly total for the last 10 years has 
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also been calculated together with a monthly and daily average for every month.  The 
electricity that could be generated has been calculated by the following formulae.   
 

The wattage of the PV module is multiplied by the number of hours it is exposed to sunlight, and 

then multiplied by any losses that the system may have.  

 

= (Sunshine hours x Watts) x efficiency  

 

The efficiency of PV modules depends on the material from which it is made.  The main materials 

are: 

 

- Monocrystalline Silicon - 15-18% efficiency  

- Multicrystalline Silicon Cells - 10-12% efficiency 

- Amorphous Silicon - 6% efficiency 

 

For these results, an example of 5kW has been used for the PV module has been used, with 18% 

efficiency (the maximum efficiency available).  

 

 

3.1  Results  

 

The following chart (Figure 10) shows the monthly total sunshine hours and possible electricity 

generation (at 18% efficiency) betw een January 1996 and December 2005.   

 

There are the obvious winter/summer trends, shown by the peaks in the summer months and 

troughs in the winter months.   

 

The summer of 1999 peaked at 297.7 sunshine hours in July, having the potential to produce 

267.93 kW with a 5 kW (PV) module.   

 

The month with the least amount of sunshine hours was in December 2002.  

 
Figure 10: Monthly sunshine hours and possible electricity generation (at 18% efficiency).  

 

The chart below (Figure 11) shows the total sunshine hour s for the years between 1996 and 

2005.  There is no significant variation between each year for sunshine hours, with the range 

being only 415.6 sunshine hours.  The amount of electricity that could have been generated 

follows the same trend as the sunshine hours. 
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Figure 11: Yearly total sunshine hours and possible electricity generation (at 18% efficiency).  

 

Figure 12 is the monthly average for each month for the years 1996 to 2005.  This shows, as 

expected, that the main months for solar generated power  are May to August, with December 

and January experiencing the least sunshine hours and therefore generating minimal quantities 

of electricity (60 -80kWh). 

 

 
Figure 12: Average monthly sunshine hours and possible electricity generation (at 18% 

efficiency). 

 

Figure 13 looks at the average daily sunshine hours for each month.  With an average of 2 

sunshine hours recorded in December, it is expected that approximately 2.25kWh of electricity 

can be generated per day during this month.  The sunshine hour daily a verage stands at a total 

of 5.3 hours/day.  
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Figure 13: Average daily sunshine hours and possible electricity generation (at 18% efficiency).  

 

 

3.2  Analysis  

 

The Sunshine hour graphs do not vary significantly each year, and the monthly trends are what 

are to be expected with a low number of sunshine hours in the winter and a higher number in 

the summer.  During the summer, more electricity will be generated.  However, DHB uses more 

electricity during the winter for heating and lighting. Less electricity wo uld be generated by the 

PV modules at this time. 

 

PV generates electricity when sunlight hits the cells.  These cells are semi conductors usually 

made from silicon, and the light energy that is absorbed by the semi conductors causes electrons 

to move about.  Electric fields are used to direct the electrons around the cell and they create a 

current when they pass over metal contacts at the top and bottom of the cell.  This gives up the 

power that we can then use.  This is shown in the following diagram.  

 
Figure 14: Principle of PV electricity 

 generation. 
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The low efficiency of these cells is due to several factors:  

- Silicon is not a good conductor 

- Not all light rays are converted (some are too weak or too strong)  

- Energy is lost in the connections/wires etc. 

 

As technology improves, the efficiency of PV cells is increasing and production costs are 

decreasing.  The market has also continued to grow and subsequently there has been a decline 

in manufacturing costs dropping by 3 to 5% a year in recent yea rs, the range of cost-effective 

uses is expanding. 

 

With such low efficiency rates, maximum sunshine hours are needed and therefore this 

renewable energy application may be more suited to sunnier areas such as southern Europe and 

along the equator, as opposed to the south-east of England. 

 

The following table calculates the energy output of a 5 kWh PV cell working at 18% efficiency, 

using the yearly average number of sunshine hours in Eastbourne. 

 

Table 5:  The annual monetary saving using a 5kWh PV cell at 18% efficiency using yearly 

average sunshine hours (Eastbourne). 

The PV cell x 18% efficiency x 1944.36  

(average yearly number of sunshine hours (96 -

05))  

= energy generated yearly  

5kWh x 0.18 x 1944.36 

 

=1749.92kWh per year  

Energy generated per year x sa ving per unit  

= saving per year  

1750kWh x £0.05775  

 

=£101.06 per year  

 

With such a small annual saving, the payback time for the PV cell itself will be phenomenal when 

the cost of a 1kWh cell is approximately £3000+ with the help of a grant.  This is a high capital 

cost for a renewable energy source that will only be saving around £20 a year (£101.06 / 5 

(number of kW)).  This has also been calculated using a high efficiency solar panel which may 

also affect the initial price of the product.  It has been  difficult to use the example of a particular 

product as PV prices are subject to more adjustment, depending on need, location and 

installation. 

 

The potential for solar power is certainly not as high as wind power in Dover at present with 

product efficiency too low and costs too high.  England is certainly not known for its amount of 

sunshine and the number of sunshine hours, especially in winter does not help the argument for 

solar energy.  As with wind energy, grants may be the key to the use of solar en ergy within the 

port, but space and location, as addressed in section 9, will also be an issue. 
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4.  Tidal Power  
 

The technology for tidal power is not as developed as wind or solar power.  Tidal energy 

generates electricity by capturing the energy that is contained in moving water masses or tides.   

 

Two types of energy can be extracted. These are:  

- kinetic energy of currents between ebbing and surging tides.  

- potential energy from the difference in height between high and low tides (captured by 

barrages or dams). 

 

Kinetic energy generation is becoming much more feasible today rather than buildin g large dams.  

Placed in strategic areas with high current speeds, tidal devices are able to generate electricity 

for a large proportion of the day.  Even though tides are a reliable source of renewable energy, 

they would not produce electricity 24 hours a  day.  This is because tides change direction and 

vary in strength, depending on the lunar cycle.  

 

The diagram below (Figure 15) shows the amount of tidal energy in areas around the coast of 

the UK under 25m depth.  According to the map, the area around Do ver has a tidal energy 

density of 0.26-0.5kW/m².  This is not very high when compared to the Severn Estuary that 

generates between 2-5kW/m².  

 

 
Figure 15: Tidal Energy density around the UK. 

 

In order to look at Doverôs suitability in more depth for Tidal power, Doverôs hourly tidal atlas has 

been analysed.  

 

In order to do this, the diagrams (see Appendix 5) were split into a grid as shown in Figure 16.   

 

At every hour, the currents were split into 1 knot, 2 knots and >3 knots.  If a section had an area  

of over 50% and speeds over 3 knots, the whole square was counted at >3 knots.  The sections 

were then cross referenced over the tide cycle and the number of hours that were over 3 knots 

Dover 

http://en.wikipedia.org/wiki/Kinetic_energy
http://en.wikipedia.org/wiki/Potential_energy
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where recorded and the diagram (Figure 16) colour coded.  The data h as been analysed in this 

way as a suitable site and the type of tidal generator depends on the speed and location of the 

currents. 

 

 

4.1  Results  

 

The following chart shows the number of hours in that area, where over 50% of the section has 

speeds greater than 3 knots (1.54 m/s).  This suggests the areas that would produce the most 

energy are to the Southeast of the port, with over 3 knot (1.54 m/s) currents for 7 hours during 

a tidal cycle.  Unfortunately this area experiences the most intense vessel movements of the 

surrounding area. 

 

The areas that are least suitable area for capturing kinetic energy are closest to the shore with 

current speeds not reaching 3 knots and a high rate of eddy generation.  However, these areas 

may lend themselves to the capturing of potential energy from the difference in height between 

high and low tides.  

 

 
 

 
Figure 16: Tidal Energy around the Port of Dover representing the number of hours the area has 

tidal currents over 3 knots during a 12 hour tidal cycle.  

 

 

4.2  Analysis  

 

The results focus on the capturing of kinetic energy around the Port of Dover, and the speeds of 

these currents are the key to the harvesting of this energy.  As mentioned in section 4.1, the 

marine side of renewable energy is a much younger technology, with many products still in the 

early stages of testing. 

 

The following products are all being tested and are more designed towards generating power for 

regional areas and do not cater for the individual consumer (such as DHB) as do the wind 

turbines or PV cells.  For some of the following products, the Dover Strait may be ideal for 

generating power in the  future.  As most of these products are still being developed and tested, 

not all the information regarding the specified categories was available for this study.  

 

7 hours 6 hours 

4 hours 1 hour 3 hours 

5 hours 

http://en.wikipedia.org/wiki/Kinetic_energy
http://en.wikipedia.org/wiki/Potential_energy
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Table 6:  An example of products that could capture tidal energy.  

Product   Current Speeds  %  

efficiency  

Potential 

annual kWh 

that could be 

generated  

Start-

up 

Ideal Max 

Bowsprit 

Generator 

 

 2m/s 4 

knots 

 65% 600 kW with 10m 

turbine diameter, 

2 m/s (4 knots) 

current,45% 

efficiency= 

2,332,800 kWh 

p/yr  

Davis 

Hydro 

Turbine 

 

 2m/s 4 

knots   

   

Gorlov 

Helical 

Turbine 

 

0.6 m/s      

Hydro-

kinetic 

Generator 

 

 2m/s 4 

knots 

 65% 600 kW 

=3,369,600 kWh 

p/yr, 15m 

turbines, a 2m/s 

(4 knots) current, 

65% efficiency 

The 

Stingray 

 

1.5 m/s 

(3 

knots) 

    

 

In respect to the harvesting of potential tide energy, the Port of Dover has a mean spring range 

of 6.0 m and a mean neap range of 3.2m.  This means that during spring tides, the generation of 

electricity from potential energy may be suitable.  

 

The tidal lagoon below is suitable for a tidal range above  4m and is created by constructing an 

enclosure within the intertidal range with different pools inside.  There are then multidirectional 

turbines between these pools that generate electricity when water is moving between them.  

With several different pool s filling at different rates, electricity is being generated all day and 

solves the intermittency problems found with alternative devices.  

 

Figure 17: Tidal Lagoon 
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If any of the afor mentioned devices could be implemented in the immediate vicinit y of the port 

due to its potential and the tidal range of the Dover Strait, the most logical would be a small tidal 

lagoon.  Though this may not be able to generate electricity directly for the port. These are 

currently being built on a large scale (a 5km project planned off the coast of Swansea, Severn 

Estuary) and would be impossible to implement due to the intense use of the shipping lanes in 

the Dover Strait.  This would make the other devices more suitable.  However, the conditions 

needed for the major ity of the devices are not within the immediate vicinity of the port and other 

locations could be considered in the Strait. 
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5.  Wave Power  
 

In general, large waves are more powerful. Specifically, wave power is determined by wave 

height, wave speed, wavelength, and water density.  

Wave size is determined by wind speed and fetch (the distance over which the wind generates 

the waves) and by the depth and topography of the seafloor (which can focus or disperse the 

energy of the waves). A given wind speed has a matching practical limit over which time or 

distance will not produce larger waves. This limit is called a "fully developed sea."  

The north and south temperate zones have the best sites for capturing wave power. The 

prevailing westerlyôs in these zones blow strongest in winter.  This is shown in the diagram below 

(figure 18) where the yellow areas showing areas of increased energy are to the north and south 

of the equator in the temperate zones.   

 

Figure 18: Areas of high wave energy around the world. 

 

Wave energy is affected by fetch (the distance over which the wind excites the waves).  In the 

UK, the west coast is particularly susceptible to the fetch over the Atlantic Ocean.   

 

Areas of High Wave Energy  
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Figure 19:  Average wave height around the UK. 

 

For wave energy to generate power, wave height is the significant factor, as seen in Figure 19. 

The average wave height in the North of Scotland and South-West of the UK exceeds 3-3.2m, 

around the South East of England, the average is approximately 1.2-1.4 m.  Therefor e, Dover is 

not an ideal location to consider the use of wave generation.  This is supported further when 

looking at the only wave energy device that is currently generating significant amounts of 

electricity.  Wave energy is similar to Tidal energy in tha t it is designed to power regional areas of 

countries rather than individual areas.  It is also less predictable than tidal energy.  

 

 

5.1  Analysis  

 

The Pelamis Wave Energy Converter is the only fully operational wave energy device.  A wave 

energy farm has been planned off the coast of Portugal .  The design consists of several long 

sections joined together by moving joints.  These sections are moved by the waves causing the 

hinges to move.  The motion in the hinges is resisted by hydraulic rams, which pump high -

pressure oil through hydraulic motors. The hydraulic motors drive electrical generators to 

produce electricity. Power from all the joints is fed down a single umbilical cable to a junction on 

the sea bed.  The device works best with medium swell waves and in areas approximately 5-

10km offshore allowing it to capture the larger swell.  

 

Figure 20: The Pelamis Wave Energy Converter 

 

 

 

 

 

 

 

 

 

 

 

Dover 

http://en.wikipedia.org/wiki/Image:Pelamis.JPG
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The Pelamis has been the most successful of the wave power generators so far, but other 

devices as shown in Figure 21 (The Limpet), are still in the testing stages.  It is obvious that 

wave power generation is also a very young technology but with great potential.  However, 

neither of these devices would meet their full potential around Dover due to the lack of major 

wave energy.  There are also the logistical problems in terms of location and the major use of the 

Strait of Dover, as mentioned in reference to tidal power (Section 4).  

 

Figure 21: The Limpet Wave Energy 

Converter.  Converts wave energy 

by compressing the air with the 

waves and pushing it through a 

turbine. 
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6. Geothermal Heat Pumps  
 

Geothermal Heat pumps are a system that can be used for heating and air conditioning in a 

building by utilising the heat stored in the ground or in water masses such as ponds a nd 

reservoirs.  The electricity that the pumps use is much less and used much more efficiently than 

if it were powering an electric heater.  Also the thermal energy produces is usually 3 or 4 times 

greater than the energy that is used to drive the system.  

 

There are three parts to a Geothermal Heat Pump: 

¶ A loop field 

¶ A liquid pump pack 

¶ A Water Source heat pump 

 

The loop field transfers the heat from the ground and can be installed horizontally or vertically in 

either a closed loop or an open loop system.  Water is run through this loop and the heat from 

the ground is absorbed and pumped to warm the building.  This also works the opposite way by 

taking heat from the building in the summer and depositing it back into the ground, therefore 

cooling the building.   The size of this system depends on the size of the building that needs to be 

heated or cooled. 

 

A liquid pump pack sends water through the loop field and the water source heat pump (see 

figure 22)  The water source heat pump is where the heated water is pumped back too and 

replaces the boiler or furnace.  It is able to transfer the heat gained from the ground so it heats 

the structure.  

 

Figure 22: Liquid pump pack. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As mentioned above, there are two types of loop field; open and closed loop s. 

 

The open loop system takes water directly from a water source such as a well and pumps it into 

the heat pump.  The heat pump then extracts the heat and then pumps the water back to its 

source. 

 

Closed loop systems have no interaction between the fluid inside the pipe and the ground 

outside, with all the heat transferring through the pipe itself.  There are several types of closed 

loop systems.  These are: 

 

¶ Vertical closed loop 

¶ Horizontal closed loop 

¶ Slinky closed loop 

¶ Closed pond loop 

 

The vertical closed loop system runs the pipe vertically into the ground to a depth of around 200 

feet.  This application is usually used when there is limited space. 

http://en.wikipedia.org/wiki/Image:Pump_Pack.jpg
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The horizontal closed loop field are pipes laid horizontally side by side in U-shaped.  They are 

buried below the frost line in a trench.  

 

A slinky closed loop field is also buried in a trench below the front line, but the pipe is coiled and 

then laid flat as shown in the picture to the left.  This is usually used if there is not enough room 

for a vertical closed loop system. 

 

 Figure 23: Slinky closed loop field. 

 

 

 Figure 24: Closed pond loop 

 
The closed pond loop is becoming increasingly popular and looks similar to the slinky closed loop.  

However, the closed pond loop is attached to a frame and placed at  the bottom of a pond or 

water source. 

 

There are different types of Geothermal Heat pumps:  

¶ Water-to-air 

¶ Water-to-water 

¶ Hybrid 

 

Water-to-air heat pumps can both produce heat in the winter and cool in the summer, replacing 

the forced air furnace and also allows heat from the air to be transported back to the ground.  

 

Water-to-water heat pumps are designed to heat water for a structure and domestic hot water  

 

The hybrid heat pump can generate forced air and hot water at the same time.  

 

Other details include: 

Life expectancy   50 years 

Suggested Payback time  3/5 years 

Fluid in system   biodegradable/non-toxic/non-corrosive 

 

 

 

http://en.wikipedia.org/wiki/Image:3-ton_Slinky_Loop.jpg
http://en.wikipedia.org/wiki/Image:Pond_Loop_Being_Sunk.jpg
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6.1   Analysis  

 

Due to the restricted space available, the systems that could be used at DHB would either be the 

vertical closed loop system, or the closed pond loop.  The closed pond loop could be installed in 

the Wellington Dock, especially if the plans for Terminal 2 go ahead, leaving the Wellington Dock 

to become a reservoir and an outlet for the River Dour.  
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7. Hydroelectricity  
 

Hydropower captures energy from moving water and currently produces 19% of the worldôs 

electricity.  There is the potential to generate electricity in the port for internal use by developing 

the incoming water supply.  

 

Hydropower generates electricity by converting potential energy in water stored at height, into 

kinetic energy to turn a turbine, which then produces electricity.  The amount of electricity that 

can be generated depends on two main factors:  

¶ Flow 

¶ Head 

 

The rate of the water flowing is measure in cu bic meters per second and usually depends on the 

size of the catchments area of a river, local rainfall, rate of rainfall and the geology of the area, 

or in the case of the port, the amount of water consumption.   

 

The head is the measured distance that the water falls, with sites with 10m or less are classed as 

low head sites and if there is more than 20m, they are classed as high head sites.  The head 

height is more important than the rate of flow, as even though there may be a relatively little 

flow, the n energy that it gains form the amount of head is more important.  

 

The Hydropower of a site is calculated using the equation below:  

 

Hydro power (kW) = Head (m) x flow (m³/s) x 9.81*  

 

(9.81* is acceleration due to gravity which can be assumed to be constan t).  

 

The efficiency of the generator will also have to be taken into account.  

 

 

Most hydroelectricity plants usually use rivers or dams to produce electricity.  The proposed 

source for hydropower is the water supply to the Eastern Docks of the Port of Dove r.  The water 

is supplied by Folkestone and Dover Water Services Ltd via two large reservoir tanks situated in 

the cliffs, approximately 110m above the port.  These tanks supply two pipes that run through 

the cliffs, supplying the berths and the buildings situated in the Eastern Docks. 

 

 
Figure 25:  The reservoir tank above the Eastern Docks. 

 
The two reservoir tanks have a maximum capacity of 180000m³ (180000 tonnes) and operates 

using a ballcock mechanism to regulate the amount of water running into the tanks.  The larger 

of the two tanks, as shown in figure 25 has a depth of 22 feet and is rendered to reduce the 

effect of the local chalk landscape on the water.  
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The two pipes are connected to both of the tanks with the older of the two being laid in the e arly 

1900ôs, through a tunnel which was carved down through the cliffs.  The second pipe was laid in 

1987 and lies directly on top of the older pipe, both running at around a 20 degree angle.  The 

total vertical distance that the water travels through the cliff is 110m so it is classed as a high 

head site.  

 

The pipe that feeds the buildings has a flow rate of 8/9m³ per hour (2.5 litres per second), whilst 

the berth pipe which fills the ferries has a flow rate of around 30m³ per hour(8.3 litres per 

second).  However, the rate of flow will fluctuate slightly with demand.  For example, if none of 

the ferries are taking on water, the flow rate will be around 12m³ per hour or 3.3litres per 

second. Even thought the flow rate is not that high, the distance that th e pipe drops will help to 

give the water supply the potential energy from which electricity may be produced.  The flow is 

displayed on the pipes using electronic meters and is also remotely recorded in order to monitor 

for any change in the amount used to look for leaks. 

 

The pipes are also fitted with a pressure valve, which causes the water to back up on its self, 

reducing the pressure in the pipe from 3/1.  The valves are placed 14.8m from the bottom on the 

new pipe and 17.6m on the bottom pipe.  This wo uld mean that any hydropower generator 

would have to be situated above this valve to have the supplyôs maximum potential or instead of 

the valve as it may possibly reduce the pressure of the water itself.  This would reduce the total 

head to around 90m. 

 

 
Figure 26: The pressure reducing valve on the pipes. 

 

When entered into the equation for the possible hydropower that could be generated at a site:  

 

Pipe 1 = Head 90(m) x 0.0025(m³/s) x 9.81* =2.2(kW)  

 

Pipe 2 = (During peak flow) Head 90(m) x 0.0083(m³/s)  x 9.81* = 7.3(kW)  

(During normal flow) Head 90(m) x 0.0033(m³/s) x 9.81* = 2.9(kW)  

 

 

A total of 9.5 kW during peak flow and 5.1 kW at normal flow are produced.  

 

The table below shows the potential saving of the site, using the power that could be generate d 

during normal flow.  

 

Table 7: The potential electricity savings that could be produced by this site  

 Potential savings of site  

The turbine x 80% efficiency x (24 hours x 
365 days) 
= energy generated yearly  

5.1 kW x 0.8 x 8,760hr=   

35740 kWh per year  

Energy generated per year x saving per unit 
= saving per year  

35740 kWh x £0.05775=    

£2064.03 per year  
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Most turbines have around an 80% efficiency and this has been taken into account when 

calculating the potential energy that could be generated annuall y at normal flow.  By using this, 

the potential energy cost that could be saved was worked out at just over £2000 per annum.   

 

The 20 degree angle of the pipe will not affect the speed of the water descending the pipes as 

they have a diameter of 225mm.  A t this angle and diameter, there is not enough friction from 

the pipe to have an effect meaning that it this does not have to be taken into consideration when 

calculating the potential power of the water source.  

 

  
Figure 27: Principles of Impulse and Reaction Hydro Turbines. 

 
There are two types of hydro turbines which are then divided into different designs.  The two 

main types are Impulse and Reaction Turbines as shown in figure 27. 

 

An Impulse Turbine uses a jet of water to give the turbine momentum to  turn.  The water is 

accelerated by a nozzle, hitting the curved blades of the turbine and turning the rotor.  This is 

usually used in high head, low flow rate sites.  

 

There are three types of impulse turbines.  These are:  

¶ Pelton 

¶ Turgo 

¶ Michell-Banki/Ossberger turbine 

 



Options for renewable energy in the Port of Dover  

 56 

 Figure 28: The Pelton Turbine. 

 

The Pelton Turbine consists of nozzles directing water into pairs of spoon-shaped buckets fitted 

around a wheel.  The buckets change the direction of the water flow using the energy to turn the 

turbine.  Pairs of buckets are used in order to keep the wheel balanced, and to make sure the 

motion of the wheel is smooth and efficient.  Pelton Turbines work best in high head and low 

flow operations. 

 

 Figure 29: The Turgo Turbine. 

 
The second impulse turbine is the Turgo Turbine.  This was developed from the Pelton Turbine 

and the Francis Turbine.  The turbine itself looks like a Pelton Turbine cut in half and the water is 

again directed into the turbine through a nozzle.  However, the Turgo is half the diameter of the 

Pelton Turbine, and as the buckets are not mounted in pairs, the Turgo is able to cope with a 

greater water flow as there is less interference with exiting water.  More than one nozzle can be 

used and the turbine has an extremely high efficiency rating  at possibly over 90%. 

 

The final impulse turbine is the Michell -Banki or Ossberger Turbine.  This wheel is set on a 

horizontal shaft, with a wide cylindrical runner consisting of a large number of curved blades.  

The jet of water is directed into the whe el from a 45 degree angle.  Due to the shape of the 

blades, the water runs into the centre of the turbine and then back out.  This means that turbine 

does not become clogged with debris as it is washed away by this action.  Even though this 

turbine is not as efficient as some of the others such 

as the Francis or the Pelton, it works very well in 

conditions where it is not fully loaded, producing a flat 

efficiency curve. 

 

 

 

Figure 30: The Michell-Banki Turbine. 

 

 

 

http://en.wikipedia.org/wiki/Image:Banki.png
http://en.wikipedia.org/wiki/Image:Peltonturbine-1.jpg
http://en.wikipedia.org/wiki/Image:Turgo_turbine.png


Options for renewable energy in the Port of Dover  

 57 

Reaction Turbines are more commonly used, utilising the weight and pressure of the water to 

turn the turbine.  To maintain this pressure, the turbine has to be either fully encased or fully 

submerged in the water flow.  These turbines are usually used in low and medium head sites.  

This can be seen in figure 31.  

 

There are several types of reaction turbines.  These are:  

¶ Francis 

¶ Kaplan/Propeller/Bulb/Tube/Straflo 

¶ Tyson 

¶ Waterwheel 

 

The Francis Turbine is the most common turbine in use.  It is an inward flow turbine meaning 

that the water flow goes thro ugh the inside of the wheel.  As it is a reaction turbine,  the water 

changes pressure as it travels through the turbine, giving up its energy.  It has a spiral shaped 

inlet which helps to keep the source pressure high.  The wheel is also shaped so that as the 

water moves through it, the spinning radius decreases, which helps to harness more of the 

waterôs energy.  These units usually cover a head range between 20m and 700m, and a wide 

range of flow rates, helping to make it the most widely used design.  

 

 
Figure 31: The Francis Turbine. 

 

The Kaplan Turbine is similar to the Francis Turbine, but uses a propeller as the runner, instead 

off a wheel.  This turbine also works with the water changing pressure as it passes through the 

turbine.  These turbines are usually used on low head, high flow sites and the Propeller, Bulb, 

Tube and Straflo are all variations of the Kaplan Turbine.  

 

 
Figure 32: The Kaplan Turbine. 

 

The Tyson Turbine is different to the above two turbines as it does not need to be enclosed, 

being positioned directly in the flow of a river or stream.  A generator is mounted on a raft, with 

a propeller positioned underneath.  This is then pulled out to the centre of a river and tied of on 

the banks. 

 

http://en.wikipedia.org/wiki/Image:M_vs_francis_schnitt_1_zoom.jpg
http://en.wikipedia.org/wiki/Image:S_vs_kaplan_schnitt_1_zoom.jpg
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  Figure 33: The Water wheel 
 
The most well known hydropower system is the water wheel.  This is a large wooden or metal 

wheel, usually vertically mounted with a series of blades or buckets around the outside, which 

are then turned by the water that fills them of pushes them as it passes.  

 

All these products are designed to have a long working life of around 50 years with very little 

maintenance 

 

 

7.1  Analysis  

 

The range of products that have been considered are all recognised by the DTIôs renewable 

energy government funding website, ClearSkies.  This would mean that if a product from this 

website were to be considered by the Port of Dover as a feasible project for electricity 

generation, there is the option of applying for a 40% grant as mentioned in section 9.   

 

Due to the head of this site and the s mall flow rate, the products that have been researched in 

greater detail where chosen by using the following criteria in relation to the portôs resource and 

needs: 

¶ Designed for high head 

¶ Designed for low flow rate  

¶ Can have smaller sized turbines 

¶ +80% effic iency 

 

The selection of a turbine for a particular site is based on the head available rather than the flow 

rate because as the height of the head increases, less water gains more energy and can generate 

more power.  This is why flow rate has not been incl uded in the criteria.  

 

Table 8: A table matching the turbine to the site in the Eastern Docks.  

Specifications  Designed for 

high head  

Designed for 

low flow  

Small spaces  +80% 

efficiency  Turbines  

Pelton     

Turgo     

Michell-Banki   X  

Francis  X X  

Kaplan X X X  

Tyson X X X  

Waterwheel X  X X X 

 

Table 8 shows that by using the above criteria that reflects the Port of Doverôs resource, the 

turbines that would be most suited are the P elton and Turgo Impulse Turbines.   

 

Seven companies were recommended by the Clear Skies DTI Grant Website that supplies Pelton 

and Turgo Turbines, of which 5 could be contacted regarding the specifications, size, ideal head 

values, maintenance, and the potential costs and savings of these turbines. 
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Below the final list of companies that actually supply Pelton and Turgo Turbines.  

 

Table 9: The range of Pelton and Turgo turbines available. 

Company Model Recom-

mended 

head 

height 

Recom-

mended 

flow rate  

Maintenance Rated 

power 

output 

Nozzles 

NHT 

Engineering 
Ltd 

NHT25

0 

     

1500-

1-6 

     

Wasserkraft 
Volk AG 

Pelton 30-1000m   Up to 10 

000 kW 

1/2/4  

Turgo 30-300m   Up to 5 

000 kW 

1/2 

TEPERSAC 
(Distrib: 
SCS) 

T250      

T300      

T500      

T600      

Greenearth 
Energy 

Turgo 

GEE 

241  

 

  Up to 25 

kW 

 

Asian 

Phoenix 
Resources 

MHG-

200HH 

Up to 6m  Greasing of the 

lower bearing and 

the changing of the 

lower bearing seal.  

 

200W up 

to 250W 

1 

MHG-

500HH 

Up to 11 m  500W up 

to 600W 

1 

MHG-

T1 

8-11m  Turbine bearing 

has been greased 

in the factory ready 

for use but requires 

re-greasing every 3 

months of 

continuous use. 

 

1000W 

up to 

1200W 

1 

MHG-

T2 

12-17m  2000W 

up to 

2200W 

1 

MHG-

T5 

MHG-

T8 

24-34m  Require re-greasing 

every 3 months of 

continuous use. 

 

4.7-8kW 1 

MHG-

T16 

24-34m  9.4-16kW 2 

 

Of the products available, they are all very site specific so there was not a large amount of 

information available.  From the details that could be used, the most suited turbines that could be 

used are the Wasserkraft Volk AG Pelton and Turgo and the Asian Phoenix Resources MHG-T8.  

This is due to the high head of the site and looking at the p otential power that could be 

generated as shown in Table 7. 

 

 

The site in the Eastern Docks is unusual as the turbines are usually used in rivers and dam 

applications.  Due to the position and the setup of the site, there are many issues that may make 

the installation and the running of a hydro turbine difficult.  

http://www.newmillshydro.com/
http://www.newmillshydro.com/
http://www.newmillshydro.com/
http://www.wkv-ag.com/
http://www.wkv-ag.com/
http://www.scs-www.com/
http://www.scs-www.com/
http://www.scs-www.com/
http://www.greenearthenergy.co.uk/
http://www.greenearthenergy.co.uk/
http://http/www.powerpal.com
http://http/www.powerpal.com
http://http/www.powerpal.com
http://www.wkv-ag.com/
http://http/www.powerpal.com
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 Figure 34: The size of the chalk tunnel with the water pipes running through.  

 
The site, as mentioned on page 25, runs through a hand cut tunnel through the cliffs.  Any 

installation would have to be relatively small in order to fit in this area and not hinder passage 

through the tunnel for required maintenance.  Fortunately, there is the option of fitting the 

turbine directly in the pipe.  Also as the rate of flow is not very high and the potent ial of the 

source is not too big, the size of the turbine would not be significantly huge.  More of an issue 

would be the size of the generator connected to the turbine.  One option would to dig further 

into the chalk cliff to make a small room for any oth er machinery.  This would then increase the 

cost of the turbine and would make the project more expensive to implement.  

 

Most generators are designed for a flow rate of cubic meters per second.  The demand from the 

port water supply is in litres per second  and even with the large head that the site has, the 

amount of energy that can be generated is not a great deal as shown in figure Table 7.  This is 

also coupled with the possible reduction with the amount of water that is used.  This is because 

currently the shipping operators are not charged for the amount of water they use so ferries are 

constantly being overfilled and wasting a large amount of water.  However, there are plans to 

start billing the ferry operators in the near future for the amount of wate r that the ferries take on 

board when they are in the berths.  This may mean that the ferries may only take on board the 

water that they need, reducing the current demand and therefore reducing the rate of flow 

through the potential site.  

  
Figure 35: The flow meters on the pipes.  

 

 

The DTI also supplies grants for micro hydro products and the port would be eligible for a 40% 

grant on the cost and installation of the unit.  However, with the units being very site specific, it 




