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14.0

Introduction

The BtEf will require a new incoming 11MW grid connection from the existing network to run the 
equipment at the facility and a new export 49.9MW connection to the National Grid in order to export 
electricity from the process.

The proposed grid connection cable routes have been subject to a feasibility study that has been 
undertaken in order to enable the optimum cable route to be developed.

This section describes the outcome of the feasibility study and provides details of the cable connec-
tion routes.

When developing the optimum cable route, discussions have been held with stakeholders including 
the electricity distribution organization, Western Power Distribution (WPD), National Grid (NG), Milford 
Haven Port Authority (MHPA), National Resources Wales (NRW) and RWE Npower (RWE).

Incoming Grid Connection

The incoming grid connection will be provided by the existing 11kv service which terminates within 
the Blackbridge development site. The location of the existing termination point is shown on Figure 
14.1 below.

14.1

14.2
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Figure 14.1: Existing incoming grid connection

Key

Ownership boundary
Existing 11kV cables 
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In order to get the incoming service from the current termination point to the BtEf, a new overhead 
connection is anticipated. The connection will be constructed on standard wooden poles and will 
follow the route shown on Figure 14.2 below.

Figure 14.2: Proposed 11kV connection route
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Ownership boundary
Proposed 11kV cables
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14.3 Export Grid Connection

Two potential export grid connection locations have been investigated, namely a connection to the 
existing Waterston Substation 1/1A at the northern side of the Waterston Eco Park, or a connection to 
the Pembroke Power Station on the southern side of the Haven. The locations of these two potential 
connection points are shown on Figure 14.3 below.

The voltage of the electrical export required from the BtEf is dependent upon the connection point 
chosen.

The connection point to the north of the site would require a voltage output of 132kV whilst  
connection to the Pembroke Power Station would be at 400kV. 

Figure 14.3: Potential grid connection points

Key

Existing substation potential grid connection point
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14.4

Discussions with WPD concluded that whilst it would be possible to connect to the substation at the 
north of the site, off site upgrading works would be required and consequently this connection route 
may only be possible in the longer term.

Figure 14.4: Connection route to Waterston substation 1/1A 

Connection to Waterston Substation 1/1A at the North of the site

The connection to the Waterston Substation 1/1A to the north of the site would be via cables laid 
along the service corridor that leads from the eastern end of the BtEf to the Waterston Eco Park. 

In order to make the connection, the cable could run either under or over ground. 

Site investigation data suggests that bedrock is relatively shallow and that consequently, trenching 
may be costly in some zones. An over ground cable route would be preferred, due to ground condi-
tions, service crossings along the route, notably large gas mains, and existing hardstanding. 

The potential grid connection route to the north is shown on Figure 14.4 below.

Key

Indicative cable run (north)
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14.5

14.5.1

Connection to the National Grid at Pembroke Power Station

In order to connect to the National Grid facility at Pembroke Power Station, it would be necessary to 
cross the Haven waterway.

An assessment of route options for connection to the Pembroke Power Station has been undertaken 
and a summary of the findings is provided below.

In order to develop route options an assessment was undertaken of the potential constraints due to 
seabed profile, geology, shipping and environmental issues.

The main findings from these studies are summarised below.

Bathymetric Survey

Bathymetric data was obtained from a recent survey commissioned by Milford Haven Port Authority. 
The data shows the level of the bed of the Haven waterway with respect to Chart Datum. 

The survey data shows that the depth of water, below Chart Datum at the end of the existing jetty is 
around 7m, and that this increases to around 19m in the channel of the Haven.
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Figure 14.5: Bathymetric survey data of Haven on Potential cable route and cross section

Bathymetric data collected for the potential cable crossing route and cross section of the bed of the 
Haven along the potential cable route are presented as Figure 14.5 below. 
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14.5.2 Geology

The formation under the Haven primarily comprised the steeply dipping Devonian Old Red Sandstone 
Formation. 

This typically consists of thick beds of red, brown and grey, fine to very fine grained sandstone with 
some siltstone, red/brown mudstone, and conglomerate beds. 

Depending on the formation, the compressive strength of the rock is anticipated to range from 20 to 
140 MPa. With the formations being moderately to very abrasive.

Boreholes have been drilled into the Haven in order to determine the depth of sediment and to  
determine the underlying geology.

The locations of boreholes which are relevant to the project are shown on Figure 14.6 below and the 
borehole logs are provided in Volume 3 Appendix 3.2 pages 410 to 415 inclusive.

A cross section of the anticipated strata based upon the borehole data is provided below as Figure 
14.7 on the following page.

Figure 14.6: Borehole locations in the Haven
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14.5.3

Figure 14.7: Geological cross section across Haven

Figure 14.8

Borehole data suggests that the thickness of the alluvial deposits varies considerably across the  
Haven, with the thickest deposits being located near to the middle of the channel, whilst it is relatively 
thin near to the edge of the tidal zone. 

The geological profile encountered within a HDD line that was previously drilled from the Blackbridge 
site to Pembroke Power Station is shown on Figure 14.8 below.

The depth to the underlying bedrock found within the boreholes drilled in the Haven, compares well 
with the data collected from the previous HDD at the site.

Shipping

The Haven is the UK’s largest energy related port. 

In the event of loss of power on the ship, the captain may elect to drop anchor.

In some locations, the bed of the Haven comprises alluvial deposits of considerable depth in the  
channel and consequently, it is difficult to project the depth to which a cable, or pipe, would need to 
be buried in order to ensure that it is beyond the potential zone of influence of anchors, as this would 
dependant upon the bed characteristics at that location, speed of travel of the ship, type of anchor 
and rate of flow in the channel.
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14.5.4

14.5.5

Special Area of Conservation (SAC)

The Haven lies within a SAC where the listed features include the sediment structures. 

The Joint Nature Conservation Committee website notes that: -

“The estuary, an Annex I Habitat, that is one of the primary reasons for selection of the site. It is asso-
ciated with the wide range of environmental conditions, particularly seabed substrates, tidal streams 
and salinity gradients, there is a wide diversity of communities and species. The species-richness of 
sediment communities throughout Milford Haven and the Daugleddau is high. Tide-swept sponge 
communities on shell/cobble substrates and bedrock in the upper reaches of the Daugleddau are 
exceptional in their diversity. The site also includes smaller estuaries entering the Daugleddau and 
Milford Haven, and wide intertidal mudflats with rich and productive invertebrate annelid and mollusc 
communities, occurring in ‘pills’ (creeks).”

Disturbance of the bed of the Haven is likely to require extensive habitat restoration works and  
ecological monitoring. Any permanent loss of habitat would require compensation elsewhere within 
the SAC.

Route Options

Following an assessment of the potential constraints for connection of a cable from the site to Pem-
broke Power Station, an assessment of potential connection options was undertaken. Three potential 
route options have been considered to connect the BtEf to Pembroke Power Station, namely: -

1.   Lay a cable in a trench on the bed of the Haven;
2.   Utilise existing pipes as conduits to carry cables across the Haven, then lay in trenches on land;
3.   Horizontal Directional Drill borehole connection directly from the site to the connection point .

A summary of the issues associated with each of the potential route options is provided below.

Option 1 – Lay cable in trench on the bed of the Haven.
It would be technically feasible to lay a cable on the bed of the Haven. The cable could be laid using a 
specialist ship that would trench the cable into the bed of the Haven.

Advantages 
a.  Placing the cable in a marine bed trench would be cost effective and construction time would  
  be short. 

Disadvantages 
a.  The trenching operation would cause temporary disturbance to the bed of the Haven. 
b.  It would be difficult to ensure that the cable is buried sufficiently to avoid anchor drag.
c.  The thickness of the alluvial deposits on the bed of the Haven varies considerably. \
  Where shallow deposits are present the trenching operation would be in rock and would  
  be costly. 
d.  Disturbance of sediments on the bed of the Haven would cause damage to the SAC. \
  Any permanent loss of habitat would require mitigation which in turn may require the \
  identification of a compensation site. 
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On the northern side of the Haven the ducts arise on land under the ownership of the developer. On 
the southern side of the Haven ends of the ducts make landfall within RWE npower land ownership.

Two options are available to take the cables from the BtEf to the existing ducts on the northern  
side of the Haven, namely either via the service corridor to the Waterston Eco Park and around the 
eastern edge of the site, or along a coastal route. The former route could be achieved via either  

Figure 14.9: Location of existing ducts

Option 2 – Utilise existing pipes as conduits to carry cables across the Haven
Six pipes exist on the bed of the Haven that were formerly used to carry oil between the site and the 
Valero refinery. The pipes are 300mm and 225mm diameter and could serve as ducts to carry cables 
across the Haven. The locations of the ducts are shown on Figure 14.9 below.
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overhead or underground cables whilst the latter would require underground cables that would need 
to be installed by directional drilling.

On the southern side of the Haven, the cable would need to be taken from landfall to the grid  
connection point at Pembroke Power Station. This element of the connection would be underground 
in trenches.

Advantages
a.  use of the pipes as conduits would avoid the need to disturb the bed of the Haven.

Disadvantages
a.  In order to reach the end of the pipes on the northern side of the haven, the cables would  
  either need to travel via the Waterston Eco Park or around the coast. The route via Waterston  
  Eco Park is long and would involve extensive excavation through existing industrial facilities with  
  numerous services and hardstanding. The coastal route would require directional drilling under  
  the Haven.

Option 3 – Horizontal Directional Drill hole to provide conduit 
A directional drill hole could be constructed from the site to the Pembroke Power Station grid  
connection point to provide a conduit along which the cable could run.

The drill hole would need to travel through the bedrock below the Haven. 

HDD is a means of installing underground pipelines or sleeves by drilling from an entry point to an 
exit point; both at or close to existing ground levels, with no disturbance to the site in between. The 
fundamental differences between HDD and other trenchless techniques are that: -

•  The drilled alignment enters and exits the existing ground surface at the start of the route and the  
  alignment can be steered between the entry and exit points;
•  Where unstable soils exist at the entry and exit points, casing lengths or cofferdams can be used;
•  The initial HDD line is drilled with a smaller diameter steerable pilot hole, which can be  
  subsequently reamed to an appropriate diameter prior to pulling a pipe back into the reamed hole;
•  The pilot and reamed holes are supported by drilling fluids (muds), which also act to cool the drilling  
  equipment and carry the spoil back to rig side. The spoil is removed from the mud by processing,  
  which then allows the mud to be reused. Additives can be employed to modify the properties of  
  the drilling mud according to ground conditions and project requirements;
•  Steering is achieved by aligning a “bent sub” within the bottom hole assembly and push drilling  
  instead of rotating. Steering control is achieved relative to either the earth’s or an induced electro 
  magnetic field and gravitational forces;
•  For extremely long drills, or where both ends of the drill require precise positioning, two HDD rigs  
  can be employed, one at each end, with the pilot holes being guided into each other at depth  
  midway along the route. This approach is known as an underground intercept;

The rig to be deployed will be in the size range 250 to 300 tonnes.

A previous directional drill hole has already been installed from the BtEf site to the Pembroke Power 
Station in order to provide the main gas supply to the power station. The previously installed direction-
al drill hole was taken down to a depth of 35m below ground level immediately upon leaving the site, 
in order to avoid risks associated with overburden breakout and to maintain the drill within the most 
appropriate geological formations. The drill hole for the gas main was made in two sections, one from 
each side of the Haven and they were formed to meet midway.

There are two main routes under consideration for installation of drill hole as shown on Figure  
14.10 below. 
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14.6

Advantages
a.  Placing the cable within a directionally drilled hole would avoid disturbance to the Haven
b.  Construction activities would be contained within the site and at the grid connection point

Disadvantages
a.  The provision of a directional drill hole across the Haven would be expensive when compared to  
  the other options.

Summary 

The incoming grid connection can be served by an existing connection within the Blackbridge site. 

Feasibility analysis concluded that the most appropriate grid connection mechanism for electricity 
export from the site would be via a directionally drilled direct connection from the BtEf to the National 
Grid facility located at Pembroke Power Station. This connection will be subject to a Marine Works 
License Application.

Figure 14.10: Directional drill route options 
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14.7.3

14.7.1

14.7.2

14.7 Impact Assessment

The preferred route for the Grid connection from the BtEf to the Pembroke Power Station is via a 
Horizontal Directionally Drilled (HDD) borehole drilled below the Haven.

This will enable connection of the facility to the National Grid without the need to disturb the bed of 
the Haven. The installation of the cable by directional drilling will also not create any shoreline issues.

Drill Rig Location
Drill sites will be established at Blackbridge on the north side of the Haven (250 tonne drill spread) and 
at Pembroke Power Station on the south side of the Haven (350 tonne drill spread). 

The drill rigs will be positioned at the location where the HDD drill hole enters the ground at each side 
of the Haven 

Drilling Equipment

Initial study indicates that 250 tonne and 350 tonne drill rigs will be used, capable of producing 3,000 
kN and 3,500 kN push/pull force and 120 kNm and 180 kNm of torque respectively.

Pilot Hole

In order to fully determine the geological formation along the route of the HDD, a pilot borehole will 
initially be installed.

Due to the strength of the formations and length of the crossing, pilot drill holes will be made in two 
sections, each being drilled from opposite ends of the crossing.

The pilot holes will be drilled with tungsten-carbide insert (TCI) HDX® tri-cone bits, with diamond 
enhanced inserts in the heel row and shirt tail so as to protect the gauge and maximise the bit life. 
The torque required to turn the bit will be provided by by a 95/8” mud motor. 

Steering services are likely to use the Paratrack® magnetic survey system. Survey information gath-
ered while drilling inside the coil will be used to maintain accuracy while drilling outside this coil. 
Paratrack® will used to bring the new pilot hole to within a few metres of teach other, at which point, 
a rotating magnet in the pilot assembly in one hole will be utilised to accurately steer the new pilot 
hole into the other pilot hole.

Main HDD Borehole

In order to provide the conduit for the cable a 350mm diameter pipe will be required.

Due to the hard abrasive nature of the rocks, bespoke, robust, well armoured hole-openers fitted with 
TCI cones will be used during the hole-opening operations. These hole-openers will be chosen with 
the same specification as the pilot hole bit. They will be mounted onto hole-opener bodies so as to 
ream the appropriate diameter of hole.

The hole-opener will be attached to the drill string at the Power Station drill site and pulled through the 
hole from the Blackbridge drill site.

Due to the abrasive nature of the formation, it will be necessary to complete the hole-opening with 
three custom made hole-openers.
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14.7.4

14.7.5

Upon completion of the hole-opening, two cleaning runs will be completed to ensure that all of the 
formation cut during the pilot hole and hole-opening operations is completely removed from the bore.

The rheology of the drilling fluid pumped through the drilling assemblies will be constantly monitored 
to ensure that formation cuttings were carried through the bore from the cutting face to the surface.

Pullback

During the construction of the bore, the lining pipe will be, welded, coated and tested.

Upon completion of the final cleaning run, a pulling head on the lead end of the first pipe string will be 
connected to the drill string by the pulling assembly: a swivel, knuckle joint and barrel reamer.

The pipe will then be pulled into the hole by the 350 tonne drill rig situated at the Pembroke Power 
Station site. The pullback is likely to be completed over a period of around a week, with pull loads not 
exceeding 60 tonnes. 

Noise

HDD rigs produce noise when in operation.

An assessment of noise for the whole project is contained in Chapter 11 of the EIA and a brief sum-
mary of the environmental impact of noise from the HDD operation is provided below. 

The effect of the HDD noise emission on ecology is discussed in Chapter 10 and is summarised 
below.

The location of the proposed drill site at the Blackbridge site has been carefully chosen to ensure that 
the rig is shielded from the local domestic population and from sensitive domestic and ecological 
receptors.

An assessment of the noise created at the Blackbridge site by the previous HDD operation was un-
dertaken and is provided in Appendix Volume 3 Section 3.6.

The assessment showed that mitigation was required to reduce the noise by 7dB(A) to become 
acceptable at the most sensitive domestic receptor. 

Previous HDD drilling work at the site was located 500m nearer to the closest domestic dwellings 
than the current proposal and required noise mitigation in the form of a barrier between the rig and 
the nearest property.

The HDD rig will be shielded from the site to the north and north east to minimise impact upon the 
site, and in particular upon the bats that reside within the tunnels.

The drill rig is placed on the southern side of the Haven will be 2,500m from the nearest sensitive 
receptor and consequently no adverse noise impact from the HDD on the southern side of the Haven 
is anticipated.
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14.7.6

14.7.7

Drilling Mud Containment and Waste

The HDD requires drilling fluid to return the chipped rock back to the drill site.

The drilling mud will be forced down the HDD hole through the centre of the drill rod and returned via 
the annulus between the drill rod and the walls of the borehole.

The mud will be contained at the drill site using standard civil engineering environmental protection 
protocols which will be developed under the Construction Environmental Management Plan.
 
The recovered mud will be reused and re-circulated in the process and, at the end of the project, will 
be removed from the site and disposed of to a suitably licensed location.
 
The rock that will be removed from the borehole will be in the form of small fragments. These will be 
recovered from the process. The borehole is expected to produce around 175m3 of rock, which will 
weigh around 470 tonnes. Subject to washing, this material will provide excellent aggregate for use in 
the construction of infrastructure at the site and will reduce the requirement to import materials and 
consequently the environmental footprint of the development.

Environmental Management Plan

A draft Environmental Management Plan has been developed for the HDD process, based upon 
the one produced for the previous similar project on the site. A copy of this is contained at Volume 3 
Appendix 3.12 HDD Grid Connection Draft Environmental Management Plan.

Following completion of the HDD, the sites will be reinstated.


