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1.0 Introduction

TLI Group (“the Consultant”) were engaged by RSK (“the Client”) on behalf of Orsted (the developer) to identify
and analyse potential 220 kV loop in option available for the Greenhills Renewable Energy Park, which will
loop into the existing Knockraha — Cullenagh 220kV line.

The 220 kV grid connection will consist of constructing two single circuit strain towers (Type 269E) and a new
standard EirGrid loop in substation. The Greenhills Substation will be connected by diverting the existing
Knockraha — Cullenagh 220kV overhead line via two 220kV angle masts which will connect to the new
substation via two new gantries. The OHL works will consist of the installation of two masts and two gantries.

This document is intended to be used as an aid to understand the methodologies to be employed during
construction and should be read in conjunction with all other specialist reports which accompany the planning
application. Also, this document is in outline form only and will be revised and updated before the
commencement of any construction activities. For the purposes of the planning application, this document
should be read in conjunction the Planning and Environmental Report and all other supporting documents.

Table 1 - Summary of Preliminary Grid Connection 220 kV Design Route

Section Description (all lengths are approximate and to be confirmed at detailed
design stage)

Existing 220kV Knockraha — Cullenagh Overhead Transmission line to be broken
between tower 195 and 196 and a new a single circuit type 269E mast with
shieldwire will be built in the place.

Section 1 The existing 220 kV line will also be broken between existing towers 196 and 197
Loop-in with a new single circuit type 269E mast with shieldwire to be built.
The new towers 195A and 195B will connect the existing line to the loop-in
substation gantries with approx. 46m of overhead conductor.
Existing tower 196 to be disassembled and removed.
Section 2 Construction of a new 220kV Air Insulated Switchgear Loop-in Substation including
Substation control building and IPP building.
OHL Total length of new OHL conductor is approx. 92m

Refer to Figure 1 and to the planning drawings submitted for location details.

Note: The precise location of the proposed route within the planning application boundary is subject to change
as result of existing services/utility locations, ground conditions and any environmental constraints.

Table 1: Summary of works
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2.0 Preliminary Site Investigations

Trial pits or boreholes will be required at the location of each overhead line structure and the substation,
which will be in addition to the trial pits undertaken to date.

2 boreholes or trial pits required at tower locations and along the access road to confirm ground geotechnical
composition.

At least 12 No. Boreholes are required at specified locations at the substation site location to ascertain ground
composition and thermal/electrical resistivity of the soil.

Equipment:

= 4x4 vehicle

=  Wheeled dumper

= Soil compactor

= 360° tracked excavator (wheeled excavator where required)
= Borehole Drill Equipment

3.0 Loop-In Masts

3.1 Existing 220 kV OHL

The proposed Greenhills Renewable Energy Park 220kV loop-in station will connect into the existing Knockraha
— Cullenagh 220kV overhead transmission line. Two new masts Type 269E with shieldwire (195A and 195B)
will be constructed under the existing circuit and placed between the existing mast No.195 and No.197.
Connection to the substation is via two new masts, with the configuration of existing mast No. 195 - mast No.
195A - Gantry and Gantry — mast No. 195B — existing mast No. 197.

The duration of works of the overhead line construction is expected to be approximately 16 weeks.
Construction of foundations for masts circa. 7 days each with time allowing for curing of the concrete, erection
of the masts circa 5 days each, weather dependant. Stringing of conductor will be a 2-week process and final
connection to the existing grid will be carried out by ESBN and at that point in time commissioning of the
substation can start.

26500 to 29500 mm
26500 to 29500 mm

Figure 1: 220 kV Type 269E Single Circuit Tower
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3.2 Steel Mast Structures
The proposed mast and gantry structure locations have been selected based on ground surveys, ground
profiles, permissible angles, and ruling span checks.

The proposed construction scope shall require the relevant personnel, machinery and materials which is as
follows:

Equipment: Materials:

e Lattice Steel Mast

e 5 Operatives e Insulators

e 4X4 Vehicle : :

e Winch e Electrical Connectl_onS
e Tractor and Trailer e Concrete (foundation)
e Crane e Aggregate

e Insulators

e Steel guy ropes

e Electrical Connections

e Crushed rock & timber (foundation)

e Crushed rock and concrete (alternative

foundation)
Table 2: Equipment and Materials for Steel Mast Construction

e Teleporter

e Chains/small tools
e Tracked Excavator
e Sheet Piling Rig

e Tracked Dumper

The following section outlines the methodology that shall be followed during construction mast structures
which shall be constructed within private lands.

1. Temporary access tracks shall be constructed to allow access to the tower locations.

2. Mast sites are scanned for underground services such as cables, water pipes etc. Consultations with
landowners shall help to identify hazards and ensure that there are no unidentified services within the
area.

3. For each leg of the 2 masts (8 legs in total) a foundation of circa 4.4m by 4.4m by 3.6m deep are
required. To allow for safe construction where ground conditions are good, the excavation shall be
stepped back which requires additional area to be excavated as outlined in Figure 2. The formation
levels (depths) shall be checked by the onsite engineer. The excavated material shall be temporarily
stored close to the excavation and excess material shall be used as berms along the site access tracks.

Fgure 2: Stepe Back Excavation
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4.

10.

11.

12.

13.

14.

15.

16.

17.
18.

To aid construction, a concrete pipe shall be placed into each excavation to allow operatives level the
mast at the bottom of the excavation. The frame of the reinforcing bars shall be prepared and strapped
to a concrete pipe with spacers as required. The reinforcing bars shall be lifted into each excavated
foundation using the excavator and chains/slings. The base and body section of each mast shall then
be assembled next to the excavation.

In areas of insufficient ground and high-water table, it may be necessary to use sheet piles supported
by hydraulic frame(s) to prevent collapse of the sides and prevent the excavation becoming too large.
In this scenario, the requirement of a concrete pipe (which is typically used in tower foundations) is
removed. During any dewatering activities, a standard water filtration system shall be utilised to
control the amount of sediment in surface water runoff. All activities will be carried out in accordance
with the Site Waste Management Plan (SWMP) and Construction Environmental Management Plan
(CEMP).

A setting template is used to set and hold the tower stubs in position while the concrete is being
poured and cured. Any water present in the excavation shall be removed prior to pouring concrete
into the foundation.

Concrete trucks shall pour concrete directly into each excavation in distinct stages.

A final pour for the base is the encasing of the mast leg which shall be finished 300mm over finished
ground level. The leg of the mast required to be shuttered with metal panels to form its required
shape.

Once concrete is set after five days, the shuttering is removed along with sheet piles (if required).
The mast foundations shall be backfilled one leg at a time with the material already excavated at the
location. The backfill shall be placed and compacted in layers. All dimensions shall be checked
following the backfilling processes. All surplus excavated material shall be removed from the mast
locations and stored in berms for use across the construction site.

An earth mat consisting of copper wire will be laid circa 600mm below ground around the mast. This
earth mat is a requirement for the electrical connection of the equipment on the mast structure.
Once the base section of each mast is completed and its concrete is sufficiently cured, it is ready to
receive the mast body.

A hardstand area for the crane shall be created by laying geogrid material on the ground surface and
overlaying this geogrid with a suitable grade of aggregate.

A physical barrier (Heras Fence Site Boundary) shall be put in place to restrict plant from coming too
close to the overhead line.

Atemporary hardstand area (circa 35m x 45m) shall be constructed adjacent to all new towers to allow
the assembly and laydown of the towers. These are temporary and ground will be reinstated as per
landowner requirements post construction.

The masts shall be constructed lying flat on the ground beside the recently installed mast base on the
temporary hardstand.

The mast section will be lifted into place using the crane and guide ropes.

The body sections will be bolted into position.

7
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4.0 Proposed Substation Build

The Greenhills Renewable Energy Park 220 kV substation will be made up of a control building, transformer
compound and busbar compound. The control building works will consist of foundation works, block work,
roofing, low voltage electrical fit out, cladding and building finishing works. The transformer and structural
steelwork will be installed in the transformer compound. The busbar compound structural steelwork will be
erected. Substation electrical equipment will be installed once the control building and compound is complete.
Palisade fencing will be erected around the compound for security/protection and a concrete post and rail
fence to mark the substation boundary.

5.0 Substation Construction
The proposed construction scope will require the relevant personnel, machinery and materials which is as
follows:

Equipment Materials:

« Up to 10 Electrical/Civil Crews « Stone

« Tracked Excavators « Geotextile

« 360° tracked excavators (13 ton normally, 22 ton | « Lighting
for rock breaker) « Paving.

« Tracked dumpers / tractors and trailers » Fencing.

o Crane « Steel Uprights

« Hoist « Concrete

« Power Tools « Timber

» Generator » Cladding

« Scaffolding » Doors

1. This new substation will consist of a customer compound (Independent Power Producer-IPP side) of

circa 7,031m? (the footprint is irregularly shaped) and an EirGrid Compound of circa 14293m?

surrounded by a 2.6m high palisade fence.

The substation compound and drainage will be marked out by a qualified engineer.

A level compound area will be created using cut and fill methods.

A drainage system will be excavated and installed around the compound area.

Topsoil and subsoil will be removed from the footprint of the compound using an excavator. The

excavated material will be stored separately and temporarily on adjacent berms for later use during

reinstatement works.

A layer of geotextile material will be laid over the footprint of the compound.

7. Using an excavator, a base layer of Clause 804 material will be laid followed by a 6F2 capping layer
which will provide the finished surface.

8. Each layer will be compacted using a vibrating roller.

9. Earthing cable will be laid underground around the substation for connection to the various electrical
components during the electrical fit out phase.

10. The construction of a substation compound circa 21,493m2, comprising of approx. 382.9m? single
storey 220 kV substation control building, an 540.1m2 IPP building and associated outdoor electrical

TLI GROUP | n
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equipment, including 2 no. 220 kV transformer, associated internal access track, 2.6m high station
perimeter fencing and concrete post and rail property boundary fence will be built.
11. Adequate lighting will be installed around the compound on the lighting masts.
12. Lightning protection masts of approximate height 18m will be installed to protect the station from
direct lightning strikes.
13. The electrical installation is expected to take 40 weeks and includes the following:
e Delivery and installation of 2 off 33/220 kV transformers. The deliveries will be managed in
accordance with regulations governing the movement of large loads.
e Delivery and installation of all other HV equipment.
e Wiring and cabling of HV/LV equipment, protection, and control cabinets.
e Commissioning of all newly installed equipment.

Figure 3: Typical Electrical Infrastructure

Figure 4: Typical Transformer Connection

5.1 Gantry Structures
The proposed construction of the G and H gantry scope shall require the relevant personnel, machinery and
materials which is as follows:

TLI GROUP | n
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Equipment: Materials:

e 5 Operatives ¢ SteelGantry

e 4X4 Vehicle * Insulators
e Winch e Electrical Connections

e Concrete (foundation)

e Aggregate

e Insulators

e Steel guy ropes

e Electrical Connections

e Crushed rock & timber (foundation)

e Crushed rock and concrete (alternative

foundation)
Table 3: Gantry Construction Requirements

e Tractor and Trailer
e Crane

e Teleporter

e Chains/small tools
e Tracked Excavator
e Sheet Piling Rig

e Tracked Dumper

1. Atemporary access track shall be constructed to allow access to the gantry locations.

2. Gantry sites are scanned for underground services such as cables, water pipes etc. Consultations
with landowners shall help to identify hazards and ensure that there are no unidentified services
within the area.

3. For each mast of the 2 gantries (4 masts in total) a foundation of circa 5m by 4m by 2.35m deep are
required. To allow for safe construction where ground conditions are good, the excavation shall be
stepped back which requires additional area to be excavated as seen in Figure 5. The formation
levels (depths) shall be checked by the onsite engineer. The excavated material shall be temporarily
stored close to the excavation and excess material shall be used as berms along the site access
tracks.

4. The reinforcing bars shall be lifted into each excavated foundation using the excavator and
chains/slings. The base and body section of each gantry shall then be assembled next to the
excavation.

5. Asetting template is used to set and hold the gantry J-bolts in position while the concrete is being
poured and cured. Any water present in the excavation shall be removed prior to pouring concrete
into the foundation.

6. Concrete trucks shall pour concrete directly into each excavation in distinct stages.

7. A final pour for the base is the encasing of the gantry leg which shall be finished 300mm over
finished ground level. The leg of the mast required to be shuttered with metal panels to form its
required shape.

8. The mast foundations shall be backfilled one mast at a time with a 200mm layer deep compacted
T.0 graded granular fill material. A finishing 100mm layer of compound stone is layered on top of a
geotextile to finish the compound ground level. The backfill shall be placed and compacted in layers.
All dimensions shall be checked following the backfilling processes.

9. Once the base section of each gantry is completed and its concrete is sufficiently cured, it is ready
to receive the gantry body.

10. A hardstand area for the crane shall be created by laying geogrid material on the ground surface
and overlaying this geogrid with a suitable grade of aggregate.

11. A physical barrier (Heras Fence Site Boundary) shall be put in place to restrict plant from coming too
close to the overhead line.

12. Atemporary hardstand area (circa 20m x 20m) shall be constructed adjacent to the gantries to allow
the assembly and laydown of the gantries if required. Ground to be reinstated as per landowner
requirements post construction.

13. The gantries shall be constructed lying flat on the ground on the temporary hardstand.

TLI GROUP |
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14. The gantry section will be lifted into place using the crane and guide ropes.
15. The body section will be bolted into position.
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Figure 5 Stepped Back Excavation for Gantry Foundations

6.0 Access Routes to Work Area, Crane Pads and Temporary Laydowns

Access tracks, laydown areas and crane pads on the consented land (if required due to ground conditions
and/or landowner requirements) will consist of crushed rock on a geotextile. Upon completion of the works,
all access tracks will remain in place for future access to the substation and solar farm grounds. Access routes
will be carefully selected to avoid any damage to land. Local consultation will be carried out with the relevant
landowners to ensure that any potential disturbance will be minimised. Prior to the commencement of
construction, the contractor will assess all access routes and determine specific requirements for each area.
Any such requirements will be incorporated into the relevant method statement. A combined laydown and
crane pad area (40x82m) will be utilised for tower installation and erection.

TLIGROUP | Bkl
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Figure 6: Crushed Rock Roadway & Crushed Rock Roadway Build-up with Geotextile

Figure 7: Crane pad and laydown areas

7.0 Reinstatement of Private Land

Once all construction works are complete, the work areas will be reinstated with excavated soil and either
seeded out with native species, allowed to vegetate naturally or reinstated with excavated grass turves and
will be restored to their original condition. This work will be carried out in consultation with the landowner
and in line with any relevant measures outlined in the planning application, CEMP and planning conditions.

8.0 Construction Hours

Standard working hours for construction will be 8.00am to 8.00pm Monday to Friday and 8.00am to 6.00pm
on Saturday (if required), with no works on Sundays or Bank Holidays except in exceptional circumstances or

TLI GROUP |
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in the event of an emergency. All site personnel will be required to wear project notification labelling on high
visibility vests and head protection so that they can be easily identified by all workers on-site.

9.0 Waste Management

All waste products (general waste, plastic, timber, etc.) arising during the construction phase will be managed
and disposed of in accordance with the provisions of the Waste Management Act 1996 and associated
amendments and regulations, and a Waste Management Plan will be prepared by the contractor before the
commencement of construction. All waste material will be disposed of at a fully licensed facility.

10.0 Programme
Estimates for the duration of the construction works are included in the table below. Please note that some
of the elements are likely to happen concurrently.

Table 3: Estimated Construction Duration (Activities Run Concurrently)

Development Element Estimated Construction Duration
Construct 220 kV Substation 16 months
Overhead Line Structures 4 months
Connection to Existing OHL and 6 weeks

Commissioning

Total 18 Months
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