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APPENDIX C DETAILS OF MAJOR DEVELOPMENT PROJECTS IN THE DETAILED
DESIGN AND CONSTRUCTION PHASE

Details are provided in this appendix for the following major development projects:

C.1
C.2
C.3
C.4
C.5
C.6

Blake—Cushaling—Maynooth 110 kV line looped into Newbridge Station
Cushaling-Thornsberry 110 kV line

Dalton-Galway 110 kV looped into Cashla 220/110 kV station
Gorman-Meath Hill 110 kV line

Srananagh 220 kV Project

Tarbert-Tralee No. 2 110 kV line
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C.1 BLAKE-CUSHALING-MAYNOOTH LOOP INTO NEWBRIDGE (CP217)

C.1.1 Description

This project involves looping the existing Blake-Cushaling—Maynooth 110 kV line into

Newbridge 110 kV station in Co. Kildare. This project is due for completion in 2008.

DERRYIRON

PORTLAOISE

Figure C-1 — Proposed Blake-Cushaling-Maynooth loop into Newbridge
C.1.2 Reason for Development

For an outage of the line between Maynooth and Kilteel or Monread, the entire load in the
area must be supplied from the Portlaoise end. This contingency leads to voltages below

the minimum specified in the Transmission Planning Criteria.

Most recent load forecasts indicate that from 2008 over 80 MW of distribution load would
be lost for the trip maintenance combination of Kilteel-Maynooth and Newbridge-
Portlaoise 110 kV lines, therefore violating the Transmission Planning Criteria. This trip-

maintenance combination would also lead to unacceptably low voltages.

The expansion plans of one of Co. Kildare’s key industrial customers are subject to

reinforcement of the existing network, including the completion of this project.

In addition two new 110 kV stations (near Newbridge and Portlaoise) are planned to
provide additional infeeds to the local distribution networks from the main transmission
system and meet the increasing electricity demand of industrial, commercial and
domestic customers in the area. These essential stations cannot be connected until the

two proposed transmission lines are completed.

The timely delivery of this project is a key element of the strategic long term plans to
continue to provide Co. Kildare and west Co. Wicklow with an adequate electricity

network to meet this growth.
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C.2  CUSHALING-THORNSBERRY 110 KV LINE (CP 197)

C.2.1  Description

This project involves construction of a 110 kV line from Thornsberry station (near
Tullamore) to Cushaling station (near Edenderry), approximately 30 km in length. The

project is due for completion in 2009.
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Figure C-2 Proposed Cushaling-Thornsberry 110 kV line

C.2.2 Reason for Development

The Distribution System Operator (DSO) requested and accepted an offer from ESB
National Grid to provide a 2nd connection to the existing Thornsberry 110kV station. This
will be achieved by constructing a new Cushaling-Thornsberry 110kV line. The need for

this expenditure is driven by the DSO.
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C.3  DALTON-GALWAY LOOP INTO CASHLA STATION (CP254)

C.3.1 Description

There are three 110 kV circuits between Cashla and Galway 110 kV stations. It is planned
to loop the Dalton-Galway 110 kV line into Cashla station, thus providing a fourth 110 kV
connection between Cashla and Galway. Dalton station will then be fed from Cashla

instead of Galway. This project is due for completion in 2009.

DALTON

Figure C-3 — Illlustration of Dalton-Galway loop into Cashla station
C.3.2 Reason for Dalton-Galway loop into Cashla

There are three 110 kV lines between Cashla 220 kV station and Galway 110 kV station.
These 110 kV lines transfer power not only to Galway city and its surrounding area, but

they also supply a significant proportion of power into Co. Mayo.

From summer 2004, the Transmission Planning Criteria are violated under
maintenance/trip conditions of the transmission network in the North West. Loss of one
of the existing three Cashla-Galway 110 kV lines, during an outage at summer peak for

maintenance of another, leads to overloading of the remaining Cashla-Galway 110 kV line.

This will seriously decrease the standard of supply to all customers in the Galway area.

Reinforcement is therefore required to reduce the risk of potential overloads.
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The looping of Dalton - Galway into Cashla station provides for the long term needs of
the transmission network in the area. It will separate the existing power transferred into
Co. Mayo (via Dalton 110kV station) from Galway onto a direct feed from Cashla 220kV
station. As a consequence, the load carried on Cashla-Galway 110kV lines will be reduced

extending the life expectancy of this reinforcement.
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C.4 GORMAN-MEATH HILL 110 KV LINE (CP 292)

C.4.1 Description

This project involves construction of a 110 kV line from Meath Hill station to Gorman
220/110 kV station, approximately 30 km in length. The project is due for completion in
2009.

MEATH HILL

GORMAN - MEATH HILL /
110kV LINE

KNOCKUMBER

Figure C-4 Proposed Gorman—Meath Hill 110kV line

C.4.2 Reason for Development

The Distribution System Operator (DSO) requested and accepted an offer from the TSO to
provide a 2nd connection to the existing Meath Hill 110kV station. This will be achieved
by constructing a new Gorman-Meath Hill 110kV line. The need for this expenditure is
driven by the DSO.
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C.5 SRANANAGH 220 KV PROJECT (CP211)

C.5.1 Description

This project involves construction of a new Srananagh 220 kV station, east of Sligo town,
connected to the 220 kV network by 55 km of overhead line from Flagford, near Carrick-
on-Shannon, thus extending the 220 kV network into the north-west. A number of 110 kV
lines connected into the new station, makes Srananagh a new hub for power flows into

the north-west. This project is due for completion in 2008.
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Figure C-5 New Srananagh 220 kV station and 220/110 kV lines

C.5.2 Reason for Development

From summer 2006, the Transmission Planning Criteria are violated under
maintenance/trip conditions. Loss of any one of a number of 110 kV lines during an
outage for maintenance of another leads to network overloads and/or voltage collapse in

the North West.

The Flagford Srananagh 220 kV project is a major development which provides for the
long term transmission needs in the area and provides a platform for future network
development within the North West area. It also provides the network flexibility to
accommodate developments envisaged by the National Development Plan and National

Spatial Strategy.
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C.6 TARBERT-TRALEE NO. 2 110 KV DEVELOPMENT (CP 246)

C.6.1 Description

A second line, approximately 47 km in length, from Tarbert to Tralee in County Kerry
constructed to overcome line overloads and voltage collapse in the Tralee area. Based on

current progress, the expected completion date has been revised to 2010.

Proposed New 110 kV line RATHKEALE

CLAHANE

GLENLARA

OUGHTRAGH

(Milltown)
KNOCKEARAGH

(Killarney)

CLASHAVOON.

Figure C-6 Proposed new Tarbert-Tralee No.2 110 kV line
C.6.2 Reason for Development

There are three 110kV lines supplying Listowel, Tralee, Milltown and Killarney. When one
of these three lines is switched out (for maintenance or new works or third party work), a
fault tripping of a second line at peak demand times, would result in immediate loss of
supply to the area, or cause severe overloads or localised voltage collapse, again

resulting in the disconnection of load in the area.

Consequently, there is a risk of seriously decreased standard of supply to all customers,

including potential damage to customer equipment.

The Tarbert-Tralee No.2 110 kV line meets the needs identified and is consistent with the
long-term strategy for development of the transmission system in the south-west. In
addition this development is one of a number identified that will increase transmission

capacity for generation export capability in County Kerry.
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APPENDIX D DETAILS OF MAJOR DEVELOPMENT PROJECTS IN THE PUBLIC
PLANNING PROCESS

Details are provided in this appendix for the following major development projects:

D.1 Aghada-Raffeen 220 kV Circuit
D.2 Arva-Shankill No. 2 110 kV line

D.3 Lodgewood 220 kV station

Each project is shown on a map of the relevant part of the network. The proposed lines

are for illustration purposes only and are not meant to indicate actual routes.
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D.1 AGHADA-RAFFEEN 220 KV CIRCUIT (CP 184)

D.1.1 Description

The project involves construction of a new 220 kV circuit from Aghada generation
station to Raffeen transmission station, consisting of 3.5 km of underground cable, 3.2
km of submarine cable and 7.9 km of overhead line. The overhead line line portion of
the project has been completed in 2006. The remaining work of the project is due for

completion in 2009.

HAULBOWLINE N

/
/—

RAFFEEN BARNAHELY

WHITEGATE

Figure D-1 Cork Area showing the Aghada-Raffeen 220 kV Circuit
D.1.2 Reason for Development

Most recent studies show that from 2009 onwards, a maintenance-trip combination of
the Knockraha-Raffeen 220 kV circuit and one of a number of 110 kV circuits will

overload the remaining 110 kV network in Cork City.

The Aghada-Raffeen 220 kV circuit is a robust solution which provides for the long-
term development needs of the Cork city and harbour area which is a possible location
for IDA development. In addition it improves security of supply from Aghada
generation station, allows maintenance of transmission plant in the Cork area, and

reduces the impact of any possible closure of Marina.
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D.2  ARVA-SHANKILL NO. 2 110 KV LINE (CP 374)

D.2.1 Description

This project involves construction of a second Arva-Shankill 110kV line, approximately 20
km in length. The project has been submitted for Planning Approval and subject to

favourable outcome from this process it is expected to be completed in 2009.

NORTHERN NORTHERN
IRELAND LISDRUM IRELAND

RATRUSSAN

Arva-Shankill

-
-
—

Figure D-2 Proposed Arva-Shankill No.2 110kV line

D.2.2 Reason for Development

At present, there are three 110 kV lines feeding the combined load of Lisdrum (Monaghan)
and Shankill (Cavan) 110 kV stations. Studies indicate that the loss of one of the existing
three 110 kV lines, during an outage at summer peak for maintenance of another, leads to
overloading of the remaining 110 kV line feeding the combined Lisdrum (Monaghan) and
Shankill (Cavan) stations loads. The new line will provide a fourth 110 kV line into the

Shankill/Lisdrum area thus securing supplies to the area.



Transmission Development Plan 2007-2011

D.3 LODGEWOOD 220 KV STATION (CP 241)

D.3.1  Description

This project comprises of a new 220/110 kV station at Lodgewood east of Ferns town in
Co. Wexford, into which the Arklow-Great Island 220 kV line will be looped. The new
station will be linked to Crane 110 kV station by a new 110 kV line, approximately 10 km in
length.

The project has been submitted for Planning Approval, and is expected to be completed in
2009.

ARKLOW
CARLOW

BALLYCADDEM BANOGE

LODGEW OO
(Proposed new
220 kV station)

CRANE  BALLYWATER

GREAT ISLAND

Figure D-3 Proposed Lodgewood 220 kV Station
D.3.2 Reason for Development

This development is required to maintain system voltages within standards, to avoid
overloads on the 110 kV lines in Wexford and to avoid the loss of the combined load fed
by Wexford, Crane and Banoge stations following a maintenance-trip contingency of Great

Island-Wexford and Arklow-Banoge 110 kV lines.

In addition, the DSO’s Ballycadden 110 kV station will be connected to the new
Lodgewood station this facilitating the connection of the Ballycadden and Knockalour

wind farms at Ballycadden 110 kV station.
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APPENDIX E REGULATION 8(6)

8 (6) (a) Within such time that the Commission may direct, the transmission system operator shall

(b)

(c)

(d)

(e)
()

(9)

prepare a plan (in these Regulations referred to as the “development plan”) for the
development of the transmission system in order to guarantee security of supply,
which shall relate to a period of 5 calendar years from the date on which the plan is

prepared by the transmission system operator.

The transmission system operator shall, at least once each year, revise the
development plan, and the revised plan, which shall relate to a period of 5 calendar
years following the date on which the plan is revised, shall be submitted to the

Commission for approval.

The development plan shall take account of-

(i) existing and planned generation, transmission, distribution and supply,
(i) forecast statements prepared under section 38 of the Act of 1999,

(iii) interconnections with other systems, and

(iv) national and regional Government development objectives.

The development plan shall indicate the manner in which the transmission system

operator shall discharge its functions under paragraph 1.
The development plan shall be submitted to the Commission for approval.
The transmission system operator shall-

(i) engage in a public consultation process, including any other form of
consultation that the Commission may direct, before submitting the development

plan to the Commission for approval, and

(i) report in writing to the Commission on the results of that process not later

than when submitting the development plan to the Commission for approval.

The Commission may from time to time give directions to the transmission system

operator in respect of -
(i) the matters to be specified in the development plan, and

(i) the review and revision by the transmission system operator from time to

time of the development plan,

and the transmission system operator shall comply with directions given by the

Commission under this subparagraph.
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APPENDIXF GLOSSARY

Aluminium
Conductor Steel
Reinforced (ACRS)
Bay

Busbar

Capacitor

Circuit

Circuit Breaker

Combined Cycle Gas

Turbine

Contingency

Current Transformer

Deep Reinforcement

A conductor consisting of aluminium wires wound around a steel core.

A bay in a connection point to a busbar, and comprises switchgear and

measurement equipment.

An electrical conductor located in a station that makes a common

connection between several circuits.

An item of plant normally utilised on the electrical network to supply
reactive power to loads (generally locally) and thereby supporting the

local area voltage.

A line or cable, including associated switchgear, which carries electrical

power.

A device used to open a circuit that may be carrying electrical current.

A collection of gas turbines and steam units; waste heat from the gas
turbines(s) is passed through a heat recovery boiler to generate steam for

the steam turbines.

An unexpected failure or outage of a system component, such as a
generation unit, transmission line, transformer or other electrical
element. A contingency may also include multiple components, which are
related by situations leading to simultaneous component outages. The
terms “contingency” and “loss” are used interchangeably in this

Development Plan.

Current transformers are commonly used in protection systems to
facilitate the measurement of large currents which would be difficult to

measure more directly.

Refers to network reinforcement additional to the shallow connection that
is required to allow a new generator or demand to operate at maximum

capacity.
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Demand The peak demand figures in Table 2-1 in Chapter 2 refer to the power that
must be transported from grid connected generation stations to meet all

customers’ electricity requirements. These figures include transmission

losses.
Demand-Side The modification of normal demand patterns usually through the use of
Management financial incentives.
Dropper Refers to a short piece of conductor used to connect an overhead line to a
line bay.
EirGrid As part of the EU’s electricity liberalisation programme an independent

electricity Transmission System Operator must be set up for each EU

member state.

Embedded Refers to generation that is connected to the distribution system or at a
Generation customer’s site.

Gas Insulated A compact form of switchgear where the conductors and circuit breakers
Switchgear are insulated by an inert gas.

Generation Dispatch  The configuration of outputs from the connected generation units.

Grid A meshed network of high voltage lines and cables (400 kV, 220 kV and
110 kV) for the transmission of bulk electricity supplies around Ireland.
The grid, electricity transmission network, and transmission system are

used interchangeably in this Development Plan.

Interconnector The tie line, facilities and equipment that connect the transmission

system of one independently supplied transmission network to that of

another.
Maximum Export The maximum export value (MW) provided in accordance with the
Capacity generator’s connection agreement. The MECs are contract values which

the generator chooses to cater for peaking under certain conditions that
are not normally achievable or sustainable e.g., a CCGT plant can produce

greater output at lower temperatures.

Plan Period The five-year period covered by this Development Plan i.e., 2007 to 2011

inclusive.

F-2
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Power Flow

Phase Shifting

Transformer

Reactive

Compensation

Reactive Power

Reactor

Supervisory Control
and Data Acquisition

systems

Shallow Connection

Split Busbar

Static Var

Compensator

Summer Valley

Summer Peak

Switchgear

The flow of ‘active’ power is measured in MegaWatts (MW). When
compounded with the flow of ‘reactive power’, which is measures in

MegaVars (Mvar); the resultant is measured in MegaVolt-Amperes (MVA)

An item of plant employed on the electrical network to control the flow of

active power.

The process of supplying reactive power to the network.

Reactive power is that portion of electricity that establishes and sustains
the electric and magnetic fields of alternating current equipment. It is

utilised to control voltage on the transmission network.

An item of plant employed on the electrical network to either limit short
circuit levels or prevent voltage rise depending on its installation and

configuration.

Used to monitor and control system equipment from the relevant control

centre.

Shallow Connection means the local connection assets required to
connect a customer to the transmission system and which are for the

specific benefit of that particular customer.

Refers to a busbar at a given station which is operated electrically
separated. Busbars are normally split to limit short circuit levels or to

maintain system reliability.

Device which provides fast and continuous capacitive and inductive

reactive power supply to the power system.

The annual minimum that usually occurs in August. Annual minimum

demand is typically 36% lower than the winter peak.

The average week-day peak value between March and September,

inclusive, which is typically 20% lower than the winter peak.

A combination of electrical disconnects and/or circuit breakers used to

isolate equipment in or near an electrical station.
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Tailed connection

Tee connection

Transformer

Transmission

Interface Station

Transmission Losses

Transmission Peak

Transmission

Planning Criteria

Uprating

Voltage Transformer

Winter Peak

A radial (single-circuit) connection into an existing station.

An un-switched connection into an existing line between two other

stations.

An item of equipment connecting equipment at two different nominal

voltages.

A station that is a point of connection between the transmission system

and the distribution system or directly connected customers.

A small proportion of energy is lost as heat whilst transporting electricity
on the transmission system. These losses are known as transmission
losses. As the amount of energy transmitted increases, losses also

increase.

The peak demand that is transported on the grid. The transmission peak

includes an estimate of transmission losses.

The set of standards that the transmission system is designed to meet.
The criteria are deterministic as is the norm throughout the world. They
set out objective standards which have been found to deliver an
acceptable compromise between the cost of development and the

transmission service provided.

To increase the rating of a circuit. This is achieved by increasing ground
clearances and/or replacing conductor, together with any changes to

terminal equipment and support structures.

Voltage transformers are commonly used in protection systems to
facilitate the measurement of large voltages which would be difficult to

measure more directly

This is the maximum annual system demand. It occurs in the period

October to February of the following year, inclusive. Thus for transmission
planning purposes the winter peak in 2011, the final year of this plan, may
occur in early 2012. The winter peak figures take account of the impact of

projected Demand Side Management initiatives.

F-4
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APPENDIX G NEW PROJECTS SINCE THE PUBLICATION OF THE
TDP DRAFT REPORT

Since the publication of the TDP draft report, the following grid development projects
have been selected and initiated.

Table G-1 Development projects since the publication of the TDP draft report.

CP No. Project Description Major Neyv Equipment E.C.D.
Estimates
Ballycummin 110 kV Station: .
CPOT5 Construction of a new 110 kV station at Ballycummin, near Raheen, ﬁg le ﬁﬁi_sb‘: - Dec-2010
Co. Limerick, which will be looped into the Limerick-Moneteen 110 kV T
line.
Uprate 110 kV line:
Charleville-Killonan 110 kV line: 40 km
CP175 Re-conductoring and uprate of the line to 300 mm2 at 80°C. Dec-2009
110 kV bays: 2
New 110 kV Bay at Castlebar station: .
CP489 Anew 110 kV bay constructed at Castlebar station to facilitate the 110k bays: 1 Aug-2009
tail-connection to a new DSO 110 kV station at Carrowbeg, near
Westport, Co. Mayo.
New 110 kV Bay at Drumline station:
Anew 110 kV bay constructed at Drumline station to facilitate the tail- | 110 kV bays: 2
CP494 connection to anew DSO 110 kV station at Ballymurtagh, near Mar-2009
Shannon, Co. Clare.
220/110 kV 250 MVA
. Trf: 1
Knockraha third 220/110 kV Transformer:
CP502 Installation of a third 250 MVA 220/110 kV transformer at Knockraha: 220 kv bay: 1 Dec-2010
110 kV bay: 1
Finnstown 220 kV Station: 220 kv station (GIS) -
" . . 250 MVATrfr: 4
Anew 220 kV station south of Lucan will be looped into the .
CP506 . . ; 220kV bays: 11 Dec-2010
Inchicore-Maynooth No. 1 and No.2 220 kV lines and will be
. 110 kV bays: 15
constructed with GIS.
. 250 MVATrfr: 1
Inchicore fourth 220/110 kV Transformer: .
Cp523 Installation of a fourth 250 MVA 220/110 kV transformer at Inchicore. 220kv bays: 3 Sept-2009
College Park third 110 kV/MV transformer:
CP535 Installation of a third 110 kV/MV transformer at College Park, - June-2008
utilising an existing spare 110 kV transformer bay.
Trien 63 MVA transformer: 110 kV bays: 1
Cp5al Installation of a 63 MVA DSO transformer at Trien. Dec-2008
Kentstown 110 kV station : Eg le Z;at:r; :
CP542 Construction of a new 110 kV station at Kentstown, Navan, Co.Meath, 110 KV Iin)é' '10 s km Dec-2010
which will be looped into the Gorman-Platin 110 kV line. T

G-1




Transmission Development Plan 2007-2011

CP No. Project Description Major Neyv Equipment E.C.D.
Estimates
Salthill 110 kV station:
Construction of a new 110 kV station at Salthill, near Galway city, Co. .
: 110 kV station :
CP543 Galway. The proposed Cashla-Galway No 4 (See CP254 for details) 110 KV bays: 1 Sept-2009
will be extended and terminated to Salthill to form the Cashla-Salthill ’
110 kV circuit. In addition a second circuit will be built between
Salthill and Galway 110 kV station to create a looped station.
Poolbeg-Shellybanks 220 kV cable: .
CP564 Replacement of 0.6 km cable rated at 250 MVA with a cable of 220 kv cable: 0.6 km Aug-2009
570 MVA.
Carrickmines third 220/110 kV Transformer: 250 MVA Trfr: 1
Cp568 Installation of a third 250 MVA 220/110 kV transformer at 220KkV bays: 1 May 2009
Carrickmines.
Killonan fourth 220/110 kV Transformer: 250 MVA Trfr: 1
Cp574 Installation of a fourth 220/110 kV transformer with a rating of 220kV bays: 1 June-2010
250 MVA atKillonan: 110 kV bays: 1

G-2
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